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EXECUTIVE SUMMARY 

EBA Engineering Consultants Ltd. (EBA) was retained by Lorimer and Associates on behalf of 
YTG Community Services Department to co-ordinate and supervise a test well drilling program for 
the new Whitehorse Copper Subdivision.  The Whitehorse Copper Subdivision is comprised of 110 
country residential and 25 service industrial lots and is located to the west of the McRae industrial 
area and to the south east of the Mt. Sima Road.  The lots will not be serviced by municipal water or 
sewer, and it will be the responsibility of the individual property owners to provide such services. 

The purpose of this project was to provide potential lot purchasers with a qualitative assessment of 
the water supply potential of the subdivision area and to address the potential impact to 
downgradient water users resulting from the establishment of water supply wells and inground 
sewage disposal fields in the area.  

Five test wells were drilled and tested throughout the subdivision footprint.  Based on the results of 
well drilling and testing and laboratory analysis, two distinct units are interpreted to exist within the 
subdivision footprint- the Miles Canyon Basalt and the Whitehorse Batholith Granodiorite.  The 
extent of these units has been estimated based on bedrock geology mapping for the area, and the 
results of the test well drilling program.  Bedrock contacts are not considered to be exact. 

Areas underlain by the Miles Canyon Basalt have a high potential for the establishment of successful 
domestic water supply wells as water quantity and quality is consistent regionally. Three test wells; 
TW06-01, TW06-03 and TW06-04 encountered the Miles Canyon Basalt.  TW06-01 and TW06-04 
were completed in the basalt and have safe sustainable yields of 3.4 and 19.4 USgpm respectively.  
The water from both wells meets Canadian Drinking Water Quality Guidelines (CDWQG) for 
health based parameters, iron and manganese may exceed the aesthetic objectives at some locations. 

Areas underlain by the Whitehorse Batholith Granodiorite have a lower potential for the 
establishment of successful water supply wells, as both water quantity and quality are variable 
throughout the region.  Two of the test wells TW06-02 and TW06-05 are completed within this unit.  
Each well was drilled to a depth of 61.0 meters below ground (mbgl).  The safe sustainable yield of 
TW06-02 is 0.7 USgpm, and the safe sustainable yield of TW06-05 is 8.2 USgpm.  The large 
difference in the well yield is attributed to the productive fracture zone which was encountered in 
TW06-05 near the bottom of the hole (a productive fracture zone was not encountered in TW06-
02).  Water quality results for these two wells display total uranium above the CDWQG Maximum 
Acceptable Concentration (MAC) of 0.02 mg/L.  Water from these wells should not be consumed 
or used for cooking without prior treatment for uranium removal.  A point of use Reverse Osmosis 
(RO) system could be installed for approximately $ 1,000 at the kitchen sink.  This would allow 
home owners to use the treated water for drinking and cooking, and the untreated well water for 
other household activities such as bathing and irrigation. 

Productive overburden deposits are expected to exist intermittently throughout the subdivision area.  
Where present in sufficient thickness, overburden aquifers are expected to supply adequate water 
quantity and quality for the establishment of domestic water supply wells. 
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Potential impacts to downgradient groundwater quantity have been assessed based on the expected 
groundwater recharge and demand over the subdivision area.  Based on the conservative 
assumptions that every homeowner establishes a water supply well, and that no well water is 
returned to the ground through septic fields, recharge over the total recharge area (72 000 m3/year), 
exceeds the total groundwater demand (44 845 m3/year). 

Downgradient impacts to water quality are expected to be negligible as long as in-ground sewage 
disposal fields are designed and operated properly.  The feasibility of establishing in-ground sewage 
disposal should be evaluated on a lot by lot basis, and wells must have properly constructed with 
surface seals to ensure protection of the underlying aquifers in the area.  Continued monitoring for 
both water levels and water quality of the Wolf Creek long term monitoring well is recommended to 
ensure water level and quality objectives are maintained in the area. 
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1.0  INTRODUCTION 
 

1.1  BACKGROUND AND PURPOSE 
The proposed Whitehorse Copper Subdivision is comprised of 110 country residential and 
25 service industrial lots encompassing an area of approximately 526 hectares located to the 
north and northwest of the existing Wolf Creek and Wolf Creek North Country residential 
Subdivisions (Figure 1).  Lots at the Whitehorse Copper subdivision will not be serviced by 
municipal water or sewer.  Homeowners will be required to either drill individual water 
supply wells, or to rely on bulk water delivery for water supply. 

EBA Engineering Consultants Ltd. (EBA) was retained by Lorimer and Associates on 
behalf of the Government of Yukon (YTG), Community Services Branch to provide 
hydrogeological consulting services in relation engineering design services for the 
Whitehorse Copper Subdivision.   

The purpose of this hydrogeological assessment is to provide a qualitative assessment of the 
water supply potential of the subdivision for the establishment of water supply wells to 
serve individual residences for domestic purposes.  Required yields for domestic water 
supply wells have been estimated based on the following formulas provided in Gartner 
Lee’s preliminary hydrogeological assessment for the Subdivision: 

Personal Usage (L/day) = # people per household x 275 L per person/ per day (GLL 2002) 

Lawn and Garden Usage (m3/year) = (225 m2) x (0.025 m/week) x (12 weeks) (GLL 2002) 

Based on an average occupancy of 3 people per household (GLL 2002), the average day 
demand per household is 1010 L/day (0.3 USgpm).   

Additional information collected through test well drilling has also been used to further 
assess potential impacts to downgradient groundwater users in the Wolf Creek and 
Pineridge subdivisions. 

1.2  SCOPE OF WORK 
EBA’s scope of work for the project involved the following tasks: 

• Review of background information; 

• Site reconnaissance to select optimal drilling locations; 

• Arranging for qualified drilling and pumping test contractors; 

• Supervising and directing the drilling and testing program; 

• Analyzing and interpreting data; and 
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• Preparing this letter report summarizing the work completed and conclusions of the 
study. 

The work was competed in general accordance with EBA’s proposal of September 25, 
2005. 

2.0  REGIONAL GEOLOGY AND HYDROGEOLOGY 
 
The Whitehorse Copper Subdivision development is located on the upland benches 
landscape setting of Whitehorse (GLL 2002).  This landscape is characterized by rolling 
topography that is frequently intersected by glacial melt water channels and small stream 
channels. (GLL 2003).  A summary of well depths, lithology encountered and yields are 
summarized on Table 1.  Corresponding well locations are indicated on Figure 2.  Regional 
groundwater flow throughout the subdivision footprint is from topographic highs (Mt Sima 
area) to topographic lows (Yukon River).  
 
The Whitehorse Copper Subdivision is underlain by two distinct bedrock units; the Miles 
Canyon Basalt, and the Whitehorse Batholith (Granodiorite).  A third unit, the Hancock 
Formation Limestone is also known to exist to the west of the subdivision area (towards 
Mt. Sima).  Bedrock is overlain by varying thickness of overburden.  The interpreted extent 
of the three bedrock units is shown on Figure 8, and a detailed description of the units is 
provided in the following sections. 

2.1  SURFICIAL DEPOSITS 
Surficial geology mapping for the area (Bond et al. 2005) shows that the main overburden 
unit is a veneer of glacial till overlying bedrock, some small pockets of fluvial and organic 
deposits are shown to occur in the study area.  Depth to bedrock is variable and generally 
no deeper than 30 m.  Extractable groundwater in the surficial deposits generally occurs 
within interbedded sands and gravels, which may exist intermittently throughout the 
subdivision footprint.  The water supply potential of these surficial deposits is variable, and 
dependant on the occurrence of sufficient thicknesses of permeable sands and gravels. 

2.2  MILES CANYON BASALT 
The Miles Canyon Basalt consists of several sequences of flows located between Mary Lake, 
MacRae, Miles Canyon and Whitehorse Rapids (Figure 8).  The basalts are dominated by 
columnar-jointed, variably vesicular and amyglodial flows and scoria (Pearson et al. 2001).  
The columnar joints give rise to good vertical and secondary permeability and the 
connectivity of the joints provides considerable horizontal permeability (Pearson et al. 
2001).  These characteristics provide good domestic water supply potential, and relatively 
consistent aquifer performance parameters.  Aquifers in the basalt are not highly productive, 
but with sufficient thickness are commonly adequate for single residence usage (Pearson et 
al. 2001).    



EBA File: 1260009  
 December 2006 
DRAFT 3  
 

 

Draft01.doc 

2.3  WHITEHORSE BATHOLITH (GRANODIORITE) 
The Whitehorse Batholith is a Cretaceous intrusive body encompassing over 6000 km2 
which ranges from diorite to granite, and is dominated by granodioroite.  As the unit lacks 
significant fracturing or jointing, wells developed in granodiorite have much more variable 
aquifer performance.  If a fracture zone is intersected in the granitic rock, adequate water 
supplies can be developed.  If a fracture zone is not intersected in the drill hole, the well 
may yield inadequate water supplies, or may require excessive drilling depths. (Pearson et al. 
2001). 

2.4  HANCOCK MEMBER (LIMESTONE) 
The Hancock member of the Aksala Formation is described as a limestone and silty 
limestone which is fossiliferous and grades upward to a siltstone, greywacke, sandstone and 
tuff (Mandana member).  In the Whitehorse Copper Belt area, pendants and embayments 
of the Hancock member into the Whitehorse batholith localize the gold-silver skarn 
deposits (GLL 2002).  The water supply potential of the Hancock Member is variable, and 
dependant on the intersection of productive fracture zones. 

 

3.0  WELL DRILLING AND CONSTRUCTION 
The contract for well drilling, construction and testing was awarded to MacDougall’s Water 
Resources of Whitehorse, Yukon on August 28, 2006 under YTG contract CC-651-3015-
00048.  The test well drilling and construction commenced on September 12, 2006 and was 
completed on October 3, 2006.     

The test wells were completed using the air rotary drilling method which advances steel 
casing into the ground using a downhole hammer and returns soil cuttings and/or bedrock 
chips to the surface by air.  Soil samples or bedrock chips were collected from the end of 
the discharge pipe or from the cyclone every 1.52 m (5 ft) when drilling.  All wells were 
constructed in accordance with Canadian Groundwater Association Guidelines for Water 
Well Construction including the installation of sanitary surface seals and stainless steel well 
screens (where applicable).   

Test well locations are shown on Figure 2.  Well locations were chosen to ensure sufficient 
spatial representation of the subdivision footprint, and to target areas of unconfirmed 
bedrock geology.  Each test well location was selected such that it can be used as a domestic 
water supply well for an individual residence.  TW06-03 was drilled on the school site 
(Moraine Drive) with the intention that it could be used as an observation well until a 
school is established on the lot. 

Well logs detailing subsurface lithology, static water levels and well construction details are 
included as Figures 3 – 7 and briefly described in the following sections. 
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3.1  TW06-01 
TW06-01 is located on Drumlin Crescent (Lot 6) as shown on Figure 2; a well log is 
included as Figure 3.  The stratigraphy encountered at TW06-01 consisted of 17.6 m of 
overburden material (carrying degrees of silt, sand and gravel) overlying bedrock.  
Incompetent, weathered bedrock (Miles Canyon Basalt) was encountered at 17.6 meters 
below ground level (mbgl), and hardened downwards into competent bedrock at 34.1 mbgl. 

Casing was installed though the incompetent bedrock zone, and the well was drilled open 
hole in basalt bedrock from 34.1 mbgl to 54.9 mbgl, and terminated in an unstable fracture 
zone encountered from 50.5 to 54.9 mbgl.  Saturated conditions were encountered below 
15.4 mbgl.  Upon completion the well was developed for approximately 2 hours by air 
lifting until water clarity ceased to improve. 

3.2  TW06-02 
TW06-02 is located on Levich Drive (Lot 19) a shown on Figure 2; a well log is included as 
Figure 4.  The stratigraphy encountered at TW06-02 consisted of 9.8 m of overburden 
(sand and gravel) overlying competent bedrock (Hancock Member Limestone). Saturated 
conditions were encountered from 6.2 mbgl to the total depth of 61.0 m.  Casing was 
installed to 12.2 m and the well was drilled open hole in limestone bedrock to 61.0 m.  
Upon completion, the well was developed for approximately 2 hours by air lifting until 
water clarity ceased to improve. 

3.3  TW06-03 
TW06-03 is located at the potential school site on Moraine Drive (Figure 2); a well log is 
included as Figure 5.  The stratigraphy encountered at TW06-03 consisted of 27.1 m of 
overburden overlying bedrock (Miles Canyon Basalt).  Overburden deposits consisted of 
interbedded gravel, sand and silt, with saturated conditions below 6.1 m.  The material 
encountered from 6.1 to 27.1 mbgl is considered to be one aquifer.  Based on the 
productivity of the overburden deposits, a well screen was designed using grain size analysis 
results of the material from 25.9m (85 ft). 

Grain size analysis was completed at EBA’s materials testing laboratory in Whitehorse, YT; 
results are included in Appendix B.  Based on the grain size results, a 2.54 mm (0.100 in), or 
100 slot v-wire stainless steel screen was installed.  The well screen assembly consisted of a 
1.5 m (5 ft) screen interval with a 0.3 m (1 ft) riser and K-Packer.  The entire screen was 
exposed from 25.6 to 27.1 mbgl, and the well was developed by jetting with air and water 
for approximately 8 hours until water clarity ceased to improve. 

3.4  TW06-04 
TW06-04 is located on Crevasse Place (Lot 54) as shown on Figure 2; a well log is included 
as Figure 6.  The stratigraphy encountered at TW06-04 consisted of 3.7 m of overburden 
overlying incompetent bedrock (Miles Canyon Basalt).  Overburden deposits consisted of 
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unsaturated sand and gravel. A 152 mm diameter steel casing was installed through the 
incompetent bedrock to a depth of 12.2 m, and the well was drilled open hole from 12.2 m 
to a total depth of 48.7 m.  Based on the unstable conditions of the basalt bedrock 
encountered, a standard slotted PVC well liner was installed in the well.  The well was 
developed for approximately 2 hours by air lifting until water clarity ceased to improve. 

3.5  TW06-05 
TW06-05 is located on Pingo Place (Lot 81) as shown on Figure 2, a well log is included a 
Figure 7.  The stratigraphy encountered at TW06-05 consisted of 27.4 of overburden 
overlying bedrock.  Overburden deposits consisted of 10.1 m of sand and gravel overlying 
17.3 m of silt and clay (till).  Saturated conditions were encountered from 9.3 to 61.0 mbgl. 
Incompetent, weathered granitic bedrock (Whitehorse Bathololith) was encountered from 
27.4 to 41.1 mbgl, and competent granodorite was encountered below.  Casing was installed 
to a depth of 42.6 m and the well was drilled open hole below to a depth of 61.0 m.  Upon 
completion the well was developed by air lifting for approximately 2 hours until water 
clarity ceased to improve.  

 

4.0  HYDRAULIC TESTING AND GROUNDWATER SAMPLE COLLECTION 
Hydraulic testing of the wells was completed by Aqua Tech Sales and Services (Aqua 
Tech) working under sub-contract to Macdougall’s Water Resources.  Hydraulic testing 
commenced on October 18th and was completed on October 30th, 2006.  Hydraulic testing 
at each well site involved a step drawdown, constant rate pumping test and recovery 
interval.  The step drawdown test was completed at several different rates to determine the 
optimal rate for the constant rate pumping test, during each step the well as pumped at a 
constant rate for one hour.  The constant rate pumping test was conducted for a target 
duration of 8 hours. 

Water levels in the pumping well were measured manually during the pumping tests at 
specified intervals using a graduated water level tape.  The flow rate was monitored at 
specified intervals using an instantaneous digital flow meter located at the wellhead and 
double checked using a graduated bucket and stopwatch.  Water pumped from each well 
was conveyed to a location at least 60 m away and downgradient from the pumping well. 

Water samples were collected near the end of the constant rate pumping interval at each 
well.  Samples were collected in laboratory sample containers in accordance with laboratory 
recommended sampling procedures.  Samples from each well were shipped on ice to ALS 
Environmental in Vancouver, BC for drinking water quality analysis including total metals, 
anions, nutrients and physical parameters.   

Recovery was monitored in the well after the step drawdown and constant rate pumping 
intervals.  Data collected during the step rate and constant rate pumping tests are included 
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in Appendix C, as Appendix C1 – C10.  The data is presented graphically in Appendix D 
through Appendix H. 

Details of pumping rates and observations during testing with each well are summarized in 
the following sections. 

4.1  TW06-01 
The step rate test completed on TW06-01 was initiated on October 18, 2006 at 11:15 AM.  
Three steps were conducted at rates of 0.06, 0.13 and 0.25 L/s (1, 2 and 4 USgpm), the 
third step was terminated after 44 min, as the water level was drawn down to the pump 
intake.  The maximum drawdown observed during the step rate test was 33.02 m.  Recovery 
was monitored for 100 min until the water level had recovered to within 90% of the total 
observed drawdown.   

Based on results of the step rate test, the constant rate pumping test was initiated on 
October 18th, 2006 at 3:38 PM at a rate of 0.09 L/s (1.5 USgpm).  The maximum drawdown 
observed during the constant rate test was 10.17 m. A total volume of 2,725 L (720 USG) 
was pumped over 8 hours during the constant rate test.  Recovery was monitored for 
3 hours upon termination of the constant rate test until the water level had recovered to 
within 98% of the total observed drawdown.  Data collected during the step rate and 
constant rate pumping test with TW06-01 is included as Appendix C1 and C2 respectively, 
and graphical presentations are included as Appendix D1 and D2. 

4.2  TW06-02 
The step rate test completed on TW06-02 was initiated on October 27, 2006 at 1:22 PM, 
three steps were conducted at rates of 0.06, 0.13 and 0.25 L/s (1, 2 and 4 USgpm). The 
third step was terminated after 38 min, as the water level was drawn down to the pump 
intake.  The maximum drawdown observed during the step rate test was 48.79 m.  After 90 
min of recovery monitoring, the water level had only recovered to within 53% of the static 
water level.  After 67 hours of recovery monitoring, the water level had recovered to within 
98% of the static water level. 

Based on results of the step rate test, the constant rate pumping test was initiated on 
October 30th, 2006 at 8:45 AM at a rate of 0.13 L/s (2 USgpm).  The maximum drawdown 
observed during the constant rate test was 48.79 m. The constant rate test was prematurely 
terminated after 270 min, as the water level was drawn down to the pump intake. A total 
volume of 2,044 L (540 USG) was pumped over 4.5 hours during the constant rate test.  
After 4 hours of recovery monitoring the water level had recovered to within 83% of the 
static water level.  After 24.25 hours of recovery monitoring the water level had recovered 
to within 97% of the static water level.  Data collected during the step rate and constant rate 
pumping test completed on TW06-02 is included as Appendix C3 and C4 respectively, 
graphical presentations are included as Appendix E1 and E2. 
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4.3  TW06-03 
The step rate test completed on TW06-03 was initiated on October 19, 2006 at 1:34 PM. 
Three steps were conducted at rates of 0.6, 0.4 and 0.5 L/s (10, 5.5 and 7.5 USgpm).  The 
maximum drawdown observed during the step rate test was 13.04 m.  Recovery was 
monitored for 60 min at which time the water level had recovered to within 97% of the 
total observed drawdown. 

Based on results of the step rate test, the constant rate pumping test was initiated on 
October 20th, 2006 at 9:20 AM at a rate of 0.5 L/s (7.5 USgpm).  The maximum drawdown 
observed during the constant rate test was 8.85 m.  A total volume of 13,600 L (3,600 USG) 
was pumped over 8 hours during the constant rate test.  Recovery was monitored for 2 
hours upon termination of the constant rate test until the water level had recovered to 
within 95% of the total observed drawdown.  Data collected during the step rate and 
constant rate pumping test with TW06-03 is included as Appendix C5 and C6 respectively 
graphical presentations are included as Appendix F1 and F2. 

4.4  TW06-04 
The step rate test completed on TW06-04 was initiated on October 25, 2006 at 12:00 PM. 
Two steps were conducted at rates of 0.3, 0.6 L/s (5 and 10 USgpm), the second step was 
terminated after 30 min, as the water level was drawn down to the pump intake.  The 
maximum drawdown observed during the step rate test was 31.4 m.  Recovery was 
monitored for 70 min until the water level had recovered to within 91% of the total 
observed drawdown. 

Based on results of the step rate test, the constant rate pumping test was initiated on 
October 26th, 2006 at 8:45 AM at a rate of 0.3 L/s (5 USgpm).  The maximum drawdown 
observed during the constant rate test was 6.48 m.  A total volume of 9,100 L (2,400 USG) 
was pumped over 8 hours during the constant rate test.  Recovery was monitored for 
6 hours upon termination of the constant rate test until the water level had recovered to 
within 90% of the total observed drawdown.  Data collected during the step rate and 
constant rate pumping test with TW06-04 is included as Appendix C7 and C8 respectively, 
graphical presentations are included as Appendix G1 and G2. 

4.5  TW06-05 
The step rate test completed on TW06-05 was initiated on October 23, 2006 at 13:40 PM. 
Two steps were conducted at rates of 0.6, and 0.9 L/s (10 and 15 USgpm), the second step 
was terminated after 55 min, as the water level was drawn down to the pump intake.  The 
maximum drawdown observed during the step rate test was 45.60 m.  Recovery was 
monitored for 90 min until the water level had recovered to within 95% of the total 
observed drawdown. 

Based on results of the step rate test, the constant rate pumping test was initiated on 
October 24th, 2006 at 9:06 AM at a rate of 0.6 L/s (10 USgpm).  A total volume of 18,200 L 
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(4,800 USG) was pumped over 8 hours during the constant rate test.  The maximum 
drawdown observed during the constant rate test was 45.50 m.  Recovery was monitored 
for 4 hours upon termination of the constant rate test until the water level had recovered to 
within 90% of the total observed drawdown.  Data collected during the step rate and 
constant rate pumping test with TW06-05 is included as Appendix C9 and C10 respectively, 
graphical presentations are included as Appendix H1 and H2. 

5.0  HYDRAULIC TESTING RESULTS 

5.1  HYDRAULIC TEST DATA ANALYSIS 
Observed and residual drawdown during the constant rate pumping tests with each well has 
been analyzed using the Cooper-Jacob straight-line method which assumes the following: 

• The aquifer is infinite in areal extent and uniform in thickness; 

• The aquifer is homogeneous and isotropic; 

• The pumping well fully penetrates the aquifer thickness, and pumps at a constant rate; 

• The piezometric surface was horizontal prior to pumping; 

• Water is released instantaneously from storage with a decline in head; 

• The well diameter is small such that well storage is negligible; and, 

• Flow is laminar. 

The Cooper Jacob analysis has been applied separately for pumping and recovery intervals, 
and for boundary conditions observed during each test.  Results are included on Figures 
D2, E2, F2, G2 and H2, and summarized in Table 2 on the following page.  Also included 
(where applicable) is the aquifer hydraulic conductivity based on grain size analysis of 
aquifer material. 
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Table 2:   Summary of Aquifer Hydraulic Conductivities and Transmissivities 

Representative 1 
Parameters   

Well 
Name 

Aquifer 
Description 

 

Data Set Used for Analysis Transmissivity 
(m2/day) 

Hydraulic 
Conductivity   

K (m/sec) T 
(m2/day) 

K (m/sec) 

Early Pumping (T1,K1) 4 2.8 x 10-6 

Mid Pumping (T2,K2) 1 4.5 x 10-7 

Late Pumping (T3,K3) 2 1.0 x 10-6 

Early Recovery (T4,K4) 2 1.5 x 10-6 

TW06-01 Miles Canyon 
Basalt 

Mid-Late Recovery (T5,K5) 0.4 2.6 x 10-7 

2 1.3 x 10-6 

Early Pumping (T1,K1) 2 3.5 x 10-7 

Late Pumping (T2,K2) 0.1 2.3 x 10-8 

Early Recovery (T3,K3) 2 3.1 x 10-7 

TW06-02 Whitehorse 
Batholith 

(Granodiorite) 

Mid-Late Recovery (T4,K4) 1 3.1 x 10-7 

1 3.1 x 10-7 

Early Pumping (T1,K1) 4 2.0 x 10-6 

Late Pumping (T2,K2) 14 8.0 x 10-6 

Early Recovery (T3,K3) 3 1.6 x 10-6 

Late Recovery (T4,K4) 25 1.4 x 10-5 

TW06-03 Overburden 
(Gravel and 

Sand) 

Grain Size Analysis2 N/A 3.0 x 10-3 

20 1.1 x 10-5 

Mid- Late Pumping (T1,K1) 9 2.8 x 10-6 

Early Recovery (T2,K2) 5 1.4 x 10-6 

TW6-04 Miles Canyon 
Basalt 

Late Recovery (T3,K3) 9 1.6 x 10-6 

9 2.2 x 10-6 

Early- Late Pumping 2 4.7 x 10-7 

Early Recovery (T2,K2) 2 5.0 x 10-7 

TW06-05 Whitehorse 
Batholith 

(Granodiorite) 

Late Recovery (T3,K3) 2 5.0 x 10-7 

2 4.9 x 10-7 

Data collected during the early to mid pumping intervals in usually not representative of 
aquifer characteristics due to the effects of well losses and pump interference.  Thus, the 

                                                 
1 Representative Parameters have been calculated by averaging bold data, interpreted to be most representative of long 
term aquifer performance. 
2 Hazen Approximation where K = (D10)2 x 10-2 m/sec  with D10 in mm. 
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mid to late time data shown in bold above has been used to interpret representative aquifer 
characteristics. 

The hydraulic conductivity values interpreted from pumping tests with wells completed in 
the Miles Canyon Basalt were consistent (1.3 x 10-6 and 2.2 x 10-6 m/sec), and in agreement 
with regional values reported from other wells completed in the basalt  (9.3 x 10-7 – 
5.1 x 10 -6 m/sec) (Pearson et. al.). 

The hydraulic conductivity value (1.1 x 10-5 m/sec) reported for TW06-03 which is 
completed in Sand and Gravel overburden is significantly lower than the conductivity 
calculated based on grain size analysis of the aquifer material (3.0 x 10-3 m/sec).  The 
overburden aquifer is underlain by the Miles Canyon Basalt which was encountered at a 
depth of 27.1 mbgl.  A possible explanation for the low aquifer conductivity is that the 
aquifer is bounded both horizontally and vertically by the basalt, resulting in aquifer 
recharge coming from the basalt rather than overburden.  The resulting effect is aquifer 
performance parameters more representative of basalt bedrock than of sand and gravel 
deposits.   

The hydraulic conductivity values interpreted from pumping tests with wells completed in 
the Whitehorse Batholith Grandiorite were consistent (3.1 x 10-7 and 4.7 x 10-7 m/sec) and 
in agreement with regional values reported from other wells completed in the unfractured 
unit (2.3 x 10-8 – 1.7 x 10-7 m/sec) (Pearson et. al. 2001). 

 

5.2  SAFE SUSTAINABLE WELL YIELDS 
The safe yield of each well has been calculated by projecting the constant rate drawdown to 
100 days as shown on Figures D2 (TW06-01), E2 (TW06-02), F2 (TW06-03), G2 (TW06-
04) and H2 (TW06-05).  This conservatively assumes that each well would be continuously 
pumped at the same rate for 100-days with no recharge to the aquifer.  The safe sustainable 
yield is determined by applying a safety factor of 70% of the physical available drawdown 
after an allowance has been made for seasonal fluctuations in static water level.  Safe yield 
calculations for each well are detailed in Table 3 and briefly discussed in the following 
sections.   

5.2.1 TW06-01 
The safe sustainable yield of TW06-01 is 0.2 L/sec (3.3 USgpm), which is considered 
sufficient for domestic use.  As shown in Figure D2, a recharge boundary was encountered 
at approximately 80 min into the constant rate pumping test. A discrete fracture zone was 
not encountered in TW06-01, instead, the permeability occurs throughout the open hole, 
which is consistent with basalt bedrock.  To maximize the available drawdown, the pump 
intake should be positioned below the 70% available drawdown depth (38.5 mbgl). 
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5.2.2 TW06-02 
TW06-02 has the lowest capacity of the five test wells, with a safe sustainable well yield of 
0.04 L/sec (0.6 USgpm).  As shown in Figure D3, drawdown steepened during the constant 
rate pumping test resulting in premature termination of the test.  To maximize the available 
drawdown, the pump intake should be positioned below the 70% available drawdown depth 
or (54.7 m).   

Commissioning of TW06-02 for domestic water supply will likely require the installation of 
a larger pressure or storage tank than typically used for a domestic water supply system.  
Depending on the size of pressure or storage tank installed, the well should be used with 
caution for high demand activities such as gardening or irrigation.   

5.2.3 TW06-03 
The safe sustainable yield of TW06-03 is 0.8 L/sec (12 USgpm), which is considered 
sufficient for domestic use.  As shown in Figure G2, a recharge boundary was encountered 
at approximately 15 min into the constant rate pumping test. TW06-03 is screened within a 
gravel and sand overburden aquifer, to maximize the available drawdown, the pump intake 
should be positioned just above the top of the screen interval at 25.6 mbgl.  The capacity of 
this well is considered sufficient for single, and potentially multiple domestic water supplies. 

The water demand of a potential school is unknown, thus the potential demand and well 
yield should be re-evaluated prior to commissioning for a school water supply system.  

5.2.4 TW06-04 
The safe sustainable yield of TW06-04 is 1.2 L/sec (18.9 USgpm), which is considered 
sufficient for domestic use.  As shown in Figure E2, a recharge boundary was encountered 
at approximately 100 min into the constant rate pumping test. TW06-03 is completed in a 
bedrock aquifer with no discrete fracture zones; to maximize the available drawdown, the 
pump intake should be positioned below the 70% available drawdown depth (26.4 mbgl).  
The capacity of this well is considered sufficient for single, and potentially multiple 
domestic water supplies. 

5.2.5 TW06-05 
The safe sustainable yield of TW06-05 is 2.7 L/sec (43.4 USgpm), which is considered 
sufficient for domestic use.  As shown in Figure F2, a negative or no-flow boundary was 
encountered at approximately 120 min into the constant rate pumping test. TW06-05 is 
completed in a bedrock aquifer with a discrete fracture zone at 53 mbgl, to maximize the 
available drawdown, the pump intake should be positioned below the 70% available 
drawdown depth (37.3 mbgl).  The capacity of this well is considered sufficient for single, 
and potentially multiple domestic water supplies. 
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6.0  RESULTS OF LABORATORY ANALYSIS 
Samples from each well were analyzed for the main parameters included in the Canadian 
Drinking Water Quality Guidelines (CDWQG).  Laboratory results for all wells have been 
summarized in Table 2, and are compared to the CDWQG maximum acceptable 
concentrations (MACs) for health based and aesthetic objectives (AOs).  A brief description 
of the water quality for each well is included below, along with notable exceedences and/or 
observations. 

6.1  TW06-01 
Water from TW06-01 is a very hard magnesium-bicarbonate type water with a slight 
tendency to scale (as indicated by a slightly positive saturation index of 0.392).  Water from 
TW06-01 meets all CDWQG for health based parameters.  Total iron at 0.603 mg/L is 2 
times the aesthetic objective (AO) of 0.3 mg/L.  Iron at this concentration is not expected 
to cause any adverse effects such as staining of household appliances or fixtures.       

6.2  TW06-02 
Water from TW06-02 is a very hard calcium-bicarbonate type water with a slight tendency 
to scale (as indicated by a positive saturation index of 0.439).  The total uranium 
concentration of 0.0527 mg/L is 2.6 times the CDWQG health based maximum acceptable 
concentration (MAC) of 0.02 mg/L.  Total manganese at 0.367 mg/L is 7.3 times the 
CDWQG aesthetic objective (AO) of 0.05 mg/L.  Total iron at 0.720 mg/L is 2.5 times the 
CDWQG AO of 0.3 mg/L.   

Although not a health concern, manganese and iron at these concentrations may be noticed 
as a slightly metallic taste and/or odour by the consumers of the untreated water.  
Manganese and iron at these concentrations may also cause slight staining of household 
appliances and fixtures. 

The source of uranium in groundwater at TW06-02 is unknown, and inferred to be naturally 
occurring.  Water from TW06-02 should not be consumed or used for cooking without 
prior treatment for uranium removal.  Untreated well water can still be used for other 
household needs such as bathing and cooking3. 

6.3  TW06-03 
Water from TW06-03 is a moderately hard calcium-bicarbonate type water with a slight 
tendency to scale (as indicated by a slightly positive saturation index of 0.282).  Water from 
TW06-03 meets all CDWQG for health based parameters. Turbidity at 5.55 NTU is slightly 
above the AO of 5 NTU, manganese at 0.202 mg/L is 4 times above the AO of 0.05 mg/L.  
The elevated manganese concentration at TW06-03 may be related to the elevated turbidity, 
if this is the case, the concentration of both parameters is expected to decrease over time as 

                                                 
3 Per. communication between Katherine Johnston (EBA) and Pat Brooks, Environmental Health Officer 
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the well is pumped.  Although not a health concern, manganese at this concentration may 
be noticed as a slightly metallic taste and/or odour by the consumers of the untreated water.  
Manganese at this concentration may also cause slight staining of household appliances and 
fixtures.   

6.4  TW06-04 
Water from TW06-04 is a very hard calcium-bicarbonate type water with a tendency to scale 
(as indicated by a positive saturation index of 0.545).  Water from TW06-04 meets all 
CDWQG for health based parameters.  Manganese at 0.114 mg/L is 2.3 times above the  
aesthetic objective of 0.05 mg/L.  Manganese at this concentration is not expected to cause 
any adverse effects such as staining of household appliances or fixtures.  It may be noticed 
as a slightly metallic taste or odour. 

6.5  TW06-05 
Water from TW06-05 is a hard calcium-bicarbonate type water with a slight tendency to 
scale (as indicated by a slightly positive saturation index of 0.324).  The total uranium 
concentration of 0.0501 mg/L is 2.5 times the CDWQG health based maximum acceptable 
concentration (MAC) of 0.02 mg/L.  Total manganese at 0.682 mg/L is 13 times above the 
CDWQG aesthetic objective (AO) of 0.05 mg/L.   

Although not a health concern, manganese at this concentration may be noticed as a slightly 
metallic taste and/or odour by the consumers of the untreated water.  Manganese at this 
concentration may also cause slight staining of household appliances and fixtures. 

The source of uranium in groundwater at TW06-05 is unknown, and inferred to be naturally 
occurring.  Water from TW06-05 should not be consumed or used for cooking without 
prior treatment for uranium removal.  Untreated well water can still be used for other 
household needs such as bathing and cooking. 

    

7.0  GROUNDWATER SUPPLY EVALUATION 
As evident from the hydraulic testing and water quality results, wells completed in the Miles 
Canyon Basalt have a higher potential for encountering both sufficient water quantity and 
acceptable water quality (TW06-01, TW06-03 and TW06-04).  As evident at TW06-03, there 
is also the potential for the completion of successful overburden wells where adequate 
sediments exists.  Bedrock contacts shown on Figure 8 are based on the following data 
sources and are considered approximate: 

• Results of the test well drilling program; 

• Bedrock geology mapping for the area; and 

• Available well logs for the Whitehorse Copper area. 
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As previously mentioned, drilling a test well in the Miles Canyon Basalt carries less risk than 
drilling in the Whitehorse Batholith Granodiorite because the basalt has displayed 
consistent aquifer performance, and acceptable water quality regionally. 

Wells completed in the Whitehorse Batholith Granodiorite (TW06-02 and TW06-05) have a 
lower potential for encountering sufficient water quantity and quality.  Although the well 
yields are lower than the yields of wells completed in the basalt, the yields are still 
considered sufficient for domestic water supply to single family residences.  Without proper 
treatment, water quality for these wells is unacceptable for human consumption due to 
elevated uranium (above CDWQG of 0.02 mg/L).  A point of use Reverse Osmosis (RO) 
system can be installed at the main consumption point for approximately $1,000.  This 
would enable homeowners to consume treated water, and use untreated water for other 
household needs. 

Several successful wells (Table 1) in Wolf Creek North are completed in this unit with both 
acceptable water quantity and quality.  There are also records of unsuccessful test wells 
drilled in the Whitehorse batholith; one homeowner in Wolf Creek North reportedly was 
unsuccessful in obtaining sufficient water supply at depths up to 50 m (Pearson et al. 2001).  
The elevated uranium observed in TW06-02 and TW06-05 may be related to these wells 
being completed near the contact zone between the Hancock Formation Limstone and the 
Whitehorse Batholith Granodiorite.       

8.0  POTENTIAL IMPACTS ON DOWNGRADIENT GROUNDWATER USERS 

8.1  POTENTIAL IMPACTS ON DOWNGRADIENT WATER QUANTITY 
The subdivision plan has undergone modifications since the preliminary groundwater 
assessment completed in 2002 (GLL 2002).  Groundwater recharge, and the potential 
groundwater demand of the subdivision have been re-assessed based on the most recent 
subdivision plan shown on Figure 2. 

A water budget prepared by Environment Canada for the nearby Wolf Creek Pilot Study 
area (GLL 2001) indicates that the water surplus for the area is approximately 25 mm/year 
(or 9 % of mean annual precipitation).  The amount of this surplus that recharges to 
groundwater depends on several factors such as slope, soil type and forest cover (and time 
of year).  In a recharge assessment completed by Gartner Lee in 2002 it was estimate that 
approximately 62 % of this water surplus (15 mm/year) recharges to groundwater.   
Applying this recharge rate to the new subdivision plan which encompasses 526 hectares 
(rather than 590 hectares due to the elimination of some of the proposed lots) results in a 
groundwater recharge rate of 78,900 m3/year.   

Similarly, the groundwater demand for the subdivision can be calculated using the following 
usage assumptions presented in the preliminary hydrogeological assessment (GLL 2002). 
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Table 6:  SUMMARY OF GROUNDWATER DEMAND AND RECHARGE ASSESSMENT 
Lot Type Number  

(A) 
Demand/Lot4  

(B) 
Demand                   
(A x B) 

Service Industrial Lots 25 120 m3/year 3,000 m3/year 

Residential Lots 110 370 m3/year 40,070 m3/year 

School 1 775 m3/year 774 m3/year 

TOTAL DEMAND 44,844 m3/year 

TOTAL RECHARGE (from above) 78,900 m3/year 

As outlined in Table 6 above, the total anticipated groundwater recharge is higher than the 
total anticipated subdivision demand.  These calculations are reliant on several conservative 
assumptions which are outlined below: 

• There is no regional recharge from upgradient areas.   Although not taken into account 
regional recharge likely accounts for a significant amount of recharge to the aquifer. 
(Golder 1977); 

• Water supply wells are established on every lot within the subdivision.  Many property 
buyers may choose to rely on bulk water delivery which will reduce the overall 
subdivision demand; and 

• No water removed from the aquifer will returned to the aquifer. The establishment of 
in-ground sewage disposal fields on most lots will provide an additional source of 
recharge to groundwater in the area that has not been incorporated into this assessment. 

As a conservatively high estimate of the total demand of the subdivision is less than a 
conservatively low estimate of the total recharge from precipitation there should be no net 
impact on downgradient water users water quantity (no aquifer dewatering).   

 

8.2  POTENTIAL IMPACTS ON DOWNGRADIENT WATER QUALITY 
As municipal sewage service will not be provided to the Whitehorse Copper Subdivision, 
homeowners will have to rely on either in-ground sewage disposal fields or septic effluent 
tanks.  The feasibility of establishing in-ground sewage disposal fields will depend on the 
characteristics of each lot (presence of accepting soil, grade and setback distances).  If 
designed, constructed and operated in accordance with applicable guidelines (Yukon Health 
and Social Services 2006), there should be little to no impact to aquifer water quality from 
in-ground sewage disposal.  However, the feasibility of septic field construction should be 

                                                 
4 Gartner Lee 2002 
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evaluated on a lot by lot basis, and alternate sewage disposal systems may be required on 
lots where the grade is not suitable or where bedrock is at or near surface.   

It is understood by EBA that Government of Yukon’s Water Resources Section currently 
monitors a single observation well completed in the Miles Canyon Basalt within the Wolf 
Creek Subdivision.  Continued monitoring of water levels and water quality in this well will 
provide observations of trends in aquifer water quality and water levels in the Wolf Creek 
area. 

9.0  CONCLUSIONS AND RECOMMENDATIONS 
The following conclusions are based upon information reviewed and collected as part of this 
study: 

• The Whitehorse Copper Subdivision is underlain by two distinct bedrock aquifers- the 
Miles Canyon Basalt Aquifer and the Whitehorse Batholith Granodiorite; the 
approximate extent of these units is shown on Figure 8; 

• The water supply potential of the Miles Canyon Basalt is considered to be good, as test 
wells completed within the basalt display adequate water quantity and acceptable water 
quality for domestic water supply; 

• The water supply potential of the Whitehorse Batholith Granodiorite is considered to 
be marginal, as test wells completed within the granodiorite display variable yields and 
in some areas elevated uranium concentrations, requiring water treatment prior to 
human consumption; 

• Point of entry removal of uranium is expected to cost approximately $ 1,000; 

• The cost for a domestic well is expected to range from $ 15,000 – $ 20,000 based on 
typical rates charged by local contractors in 2006;  

• The expected groundwater demand of the Whitehorse Copper subdivision is less than 
the expected groundwater recharge to the area by precipitation which suggests that the 
establishment of domestic water supply wells is sustainable; and, 

• No significant water quantity or quality impacts are expected in the downgradient 
subdivision of Wolf Creek, continued monitoring of the observation well within the 
Wolf Creek Subdivision will confirm this assessment. 

The following recommendations are made to ensure the viability and safety of groundwater 
resources in the area: 

• Care should be taken to ensure that water supply wells within the Whitehorse Copper 
Subdivision are completed with adequate surface seals, and well casings sealed into 
bedrock (where applicable); 
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• The establishment of in-ground sewage disposal fields should be evaluated on a lot by 
lot basis and special considerations will be necessary where bedrock is at or near ground 
surface; 

• A regional aquifer mapping and wellhead protection plan should be established to 
ensure the long-term protection and viability of the water supply. 
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10.0  CLOSURE AND LIMITATIONS 
Conclusions and recommendations included in this report are based upon the 
Hydrogeological Investigations as described in the previous sections.  The geologic 
information obtained from this investigation was limited to five test wells throughout a 
relatively large area.  Extrapolation of these results to area surrounding each well should be 
made carefully, as the nature of the earth’s structure and characteristics throughout the site is 
highly variable. 

This report has been prepared for the use of Lorimer and Associates.  It has been prepared 
in accordance with generally accepted hydrogeological practices.  For further limitations 
regarding the use of this report, reference should be made to the EBA Environmental 
Report – General Conditions, which form a part of this report. 

EBA trusts that this report satisfies your present requirements.  Should you have any 
questions or comments please do not hesitate to contact the undersigned. 

 

Yours truly,                                                                                                                             
EBA Engineering Consultants Ltd. 

 
Prepared by:      Reviewed by: 
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 Katherine S. Johnston, B.A.Sc., E.I.T.   Ryan Martin, M.Sc.(Eng.), P.Eng.                         
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ENVIRONMENTAL REPORT – GENERAL CONDITIONS 

This report incorporates and is subject to these “General Conditions”. 

1.0 USE OF REPORT 

This report pertains to a specific site, a specific development, 
and a specific scope of work.  It is not applicable to any other 
sites, nor should it be relied upon for types of development 
other than those to which it refers.  Any variation from the site 
or proposed development would necessitate a supplementary 
investigation and assessment. 

This report and the assessments and recommendations 
contained in it are intended for the sole use of EBA’s client.  
EBA does not accept any responsibility for the accuracy of any 
of the data, the analysis or the recommendations contained or 
referenced in the report when the report is used or relied upon 
by any party other than EBA’s client unless otherwise 
authorized in writing by EBA.  Any unauthorized use of the 
report is at the sole risk of the user. 

This report is subject to copyright and shall not be reproduced 
either wholly or in part without the prior, written permission of 
EBA.  Additional copies of the report, if required, may be 
obtained upon request. 

2.0 LIMITATIONS OF REPORT 

This report is based solely on the conditions which existed on 
site at the time of EBA’s investigation.  The client, and any 
other parties using this report with the express written consent 
of the client and EBA, acknowledge that conditions affecting 
the environmental assessment of the site can vary with time and 
that the conclusions and recommendations set out in this 
report are time sensitive. 

The client, and any other party using this report with the 
express written consent of the client and EBA, also 
acknowledge that the conclusions and recommendations set 
out in this report are based on limited observations and testing 
on the subject site and that conditions may vary across the site 
which, in turn, could affect the conclusions and 
recommendations made. 

The client acknowledges that EBA is neither qualified to, nor is 
it making, any recommendations with respect to the purchase, 
sale, investment or development of the property, the decisions 
on which are the sole responsibility of the client. 

2.1 INFORMATION PROVIDED TO EBA BY OTHERS 

During the performance of the work and the preparation of 
this report, EBA may have relied on information provided by 
persons other than the client.  While EBA endeavours to verify 
the accuracy of such information when instructed to do so by 
the client, EBA accepts no responsibility for the accuracy or the 
reliability of such information which may affect the report. 

3.0 LIMITATION OF LIABILITY 

The client recognizes that property containing contaminants 
and hazardous wastes creates a high risk of claims brought by 
third parties arising out of the presence of those materials.  In 
consideration of these risks, and in consideration of EBA 
providing the services requested, the client agrees that EBA’s 
liability to the client, with respect to any issues relating to 
contaminants or other hazardous wastes located on the subject 
site shall be limited as follows: 
1. With respect to any claims brought against EBA by the 

client arising out of the provision or failure to provide 
services hereunder shall be limited to the amount of fees 
paid by the client to EBA under this Agreement, whether 
the action is based on breach of contract or tort; 

2. With respect to claims brought by third parties arising out 
of the presence of contaminants or hazardous wastes on 
the subject site, the client agrees to indemnify, defend and 
hold harmless EBA from and against any and all claim or 
claims, action or actions, demands, damages, penalties, 
fines, losses, costs and expenses of every nature and kind 
whatsoever, including solicitor-client costs, arising or 
alleged to arise either in whole or part out of services 
provided by EBA, whether the claim be brought against 
EBA for breach of contract or tort. 
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4.0 JOB SITE SAFETY 

EBA is only responsible for the activities of its employees on 
the job site and is not responsible for the supervision of any 
other persons whatsoever.  The presence of EBA personnel on 
site shall not be construed in any way to relieve the client or any 
other persons on site from their responsibility for job site 
safety. 

5.0 DISCLOSURE OF INFORMATION BY CLIENT 

The client agrees to fully cooperate with EBA with respect to 
the provision of all available information on the past, present, 
and proposed conditions on the site, including historical 
information respecting the use of the site.  The client 
acknowledges that in order for EBA to properly provide the 
service, EBA is relying upon the full disclosure and accuracy of 
any such information. 

6.0 STANDARD OF CARE 

Services performed by EBA for this report have been 
conducted in a manner consistent with the level of skill 
ordinarily exercised by members of the profession currently 
practicing under similar conditions in the jurisdiction in which 
the services are provided.  Engineering judgement has been 
applied in developing the conclusions and/or 
recommendations provided in this report.  No warranty or 
guarantee, express or implied, is made concerning the test 
results, comments, recommendations, or any other portion of 
this report. 

7.0 EMERGENCY PROCEDURES 

The client undertakes to inform EBA of all hazardous 
conditions, or possible hazardous conditions which are known 
to it.  The client recognizes that the activities of EBA may 
uncover previously unknown hazardous materials or conditions 
and that such discovery may result in the necessity to undertake 
emergency procedures to protect EBA employees, other 
persons and the environment.  These procedures may involve 
additional costs outside of any budgets previously agreed upon.  
The client agrees to pay EBA for any expenses incurred as a 
result of such discoveries and to compensate EBA through 
payment of additional fees and expenses for time spent by EBA 
to deal with the consequences of such discoveries. 

8.0 NOTIFICATION OF AUTHORITIES 

The client acknowledges that in certain instances the discovery 
of hazardous substances or conditions and materials may 
require that regulatory agencies and other persons be informed 
and the client agrees that notification to such bodies or persons 
as required may be done by EBA in its reasonably exercised 
discretion. 

9.0 OWNERSHIP OF INSTRUMENTS OF SERVICE 

The client acknowledges that all reports, plans, and data 
generated by EBA during the performance of the work and 
other documents prepared by EBA are considered its 
professional work product and shall remain the copyright 
property of EBA. 

10.0 ALTERNATE REPORT FORMAT 

Where EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related 
documents and deliverables (collectively termed EBA’s 
instruments of professional service), the Client agrees that only 
the signed and sealed hard copy versions shall be considered 
final and legally binding.  The hard copy versions submitted by 
EBA shall be the original documents for record and working 
purposes, and, in the event of a dispute or discrepancies, the 
hard copy versions shall govern over the electronic versions.  
Furthermore, the Client agrees and waives all future right of 
dispute that the original hard copy signed version archived by 
EBA shall be deemed to be the overall original for the Project. 

The Client agrees that both electronic file and hard copy 
versions of EBA’s instruments of professional service shall not, 
under any circumstances, no matter who owns or uses them, be 
altered by any party except EBA.  The Client warrants that 
EBA’s instruments of professional service will be used only and 
exactly as submitted by EBA. 

The Client recognizes and agrees that electronic files submitted 
by EBA have been prepared and submitted using specific 
software and hardware systems.  EBA makes no representation 
about the compatibility of these files with the Client’s current 
or future software and hardware systems. 
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FROM - TO DESCRIPTION FROM - TO SLOT  L/s USgpm

1,8 1 11-Oct-94 6" 728.5 56.1 0.0 - 4.9 GRAVEL, SILT, SAND 35.7 692.8 1.7 10 UNK
4.9 - 8.8 SILT, GRAVEL
8.8 - 13.1 GRAVEL, SAND

13.1 - 16.3 SILT, GRAVEL, SAND, COBBLES
16.3 - 56.1 BEDROCK (BASALT)

MAIN STREET 1,8 2 11-Jul-89 6" 730 50.3 0.0 - 4.6 SILT UNK UNK 0.9 5 UNK
MINING 4.6 - 5.8 CLAY

5.8 - 15.5 GRAVEL, SAND, COBBLES
15.5 - 50.3 BEDROCK (BASALT)

1,8 3 13-Mar-84 6" 727 61.0 0.0 - 20.7 SILTY SAND AND GRAVEL UNK UNK 2.6 15 UNK
20.7 - 26.8 SILT, SOME GRAVEL
26.8 - 61.0 BEDROCK (BASALT)

1,8 4 02-May-98 6" 718 61.0 0.0 - 26.2 SANDY SILT 30.2 687.8 1.7 10
26.2 - 45.1 CLAY
45.1 - 49.7 SAND, COBBLES
49.7 - 61.0 BEDROCK (BASALT)

KOSMENKO 1,8 5 6" 738 33.5 0.0 - 1.2 OVERBURDEN UNK UNK 0.1 0.6 UNK
1.2 - 33.5 BEDROCK (BATHOLITH)

1,8 6 08-Jul-79 6" 740 123.1 0.0 - 0.9 GRAVEL, SAND 18.9 721.1 0.1 0.5
0.9 - 1.2 SILTY SAND  
1.2 - 2.1 GRAVEL
2.1 - 2.7 SAND, GRAVEL
2.7 - 5.5 SAND
5.5 - 7.9 GRAVEL, COBBLES, SAND
7.9 - 9.4 GRAVEL, COBBLES, SILT
9.4 - 123.1 BEDROCK (GRANITE)

1,8 7 07-Jul-79 6" 738 25.6 0.0 - 5.2 GRAVEL, COBBLES 9.5 - 10.7 0.020" 8.8 729.2 0.7 4 UNK
5.2 - 6.7 fine SAND and GRAVEL
6.7 - 8.8 gravelly TILL
8.8 - 11.3 GRAVEL, SILT, COBBLES

11.3 - 14.0 soft TILL
14.0 - 14.6 TILL, COBBLES
14.6 - 25.6 BEDROCK (inferred GRANITE)

1,8 8 1-Apr-77 6" 745 44.5 0.0 - 5.2 SAND AND GRAVEL 12.3 732.4 0.2 7 UNK
5.2 - 10.1 SAND

10.1 - 14.2 sandy TILL
14.2 - 17.0 weatherd BEDROCK (GRANITE)
17.0 - 44.5 competent BEDROCK (GRANITE)

Lot 388 1,8 9 UNK 6" 711 20.1 0.0 - 1.0 SAND AND GRAVEL 19.2 691.3 UNK UNK UNK
1.0 - 6.0 SILT AND CLAY

Lot 133 1,8 10 Sep-00 6" 727 54.3 0.0 - 13.7 coarse SAND AND GRAVEL 31.5 695.2 0.32 1.9 UNK
TH1-00 13.7 - 35.1 fine SAND

35.1 - 37.2 silty TILL
37.2 - 39.0 BEDROCK (BASALT)
39.0 - 50.3 BEDROCK (GRANITE)
50.3 - 54.3 BEDROCK (BASALT)

McFADDEN WAY 1,8 11 UNK UNK 755 UNK 0.0 - 12.0 OVERBURDEN 19 736 UNK UNK UNK
12.0 - 34.0 BEDROCK

McFADDEN WAY 1,8 12 UNK UNK 760 UNK 0.0 - 12.0 OVERDURDEN 25 735 UNK UNK UNK
12.0 - 47.0 BEDROCK

SCHMIDT 1,8 13 UNK UNK 750 14.6 0.0 - 14.6 HARDPAN (TILL) > 14.6 DRY DRY DRY

Meets CDWQG Health Based and 
Aesthetic Objectives (GLL 2003)

BEDROCK WELL

BEDROCK WELL
DRY HOLE

35 HARBOTTLE 
ROAD (LOT 92)

MEADOW LAKES 
GOLF COURSE

Meets CDWQG Health Based and 
Aesthetic Objectives (EBA 2006)

38 HARBOTTLE 
ROAD (LOT 88) 

BH77-1

BEDROCK WELL

BEDROCK WELL

BEDROCK WELL

BEDROCK WELL

39 HARBOTTLE 
ROAD (LOT 90)

GR. Elev. 
(Approx) m-

asl

McINROY 
DISPOSAL

BEDROCK WELL

BEDROCK WELL

BEDROCK WELL

MCRAE 
PETROCAN

BEDROCK WELL

ID

TABLE 1: SUMMARY OF EXISTING WELL DETAILS IN THE WHITEHORSE COPPER AREA
DEPTH 

(m)

LITHOLOGY (m-bgl)

WELL DESCRIPTION DATE 
DRILLED  DIAMETER (") WATER QUALITYFIGURE Static Water 

Level (m-bgl)

Static Water 
Level Elev. (m-

asl)

YIELD

UNK

SCREENED INTERVAL
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FROM - TO DESCRIPTION FROM - TO SLOT  L/s USgpm

GR. Elev. 
(Approx) m-

asl
ID

TABLE 1: SUMMARY OF EXISTING WELL DETAILS IN THE WHITEHORSE COPPER AREA
DEPTH 

(m)

LITHOLOGY (m-bgl)

WELL DESCRIPTION DATE 
DRILLED  DIAMETER (") WATER QUALITYFIGURE Static Water 

Level (m-bgl)

Static Water 
Level Elev. (m-

asl)

YIELDSCREENED INTERVAL

TW06-01 1,8 14 Sep-06 6" 755 54.9 0.0 - 5.4 SILT and SAND 15.48 739.52 0.21 3.4
5.4 - 7.6 SAND

76.0 - 10.6 GRAVEL, some sand
10.6 - 17.6 SAND and GRAVEL
17.6 - 34.1 BEDROCK (BASALT), incompetent
34.1 - 50.5 BEDROCK (BASALT), competent
50.5 - 51.8 BEDROCK (BASALT), incompetent
51.8 - 52.4 BEDROCK (BASALT), competent
52.4 - 54.9 BEDROCK (BASALT), incompetent

TW06-02 1,8 15 Sep-06 6" 755 61 0.0 - 1.5 SAND and GRAVEL 6.21 748.79 0.04 0.7
1.5 - 9.8 SAND and GRAVEL
9.8 - 61.0 BEDROCK (GRANODIORITE)

TW06-03 1,8 16 Sep-06 6" 765 27.5 0.0 - 1.5 SILTY GRAVEL 25.6 - 27.5 0.100" 6.055 758.945 0.77 12.2
1.5 - 3.0 SAND and GRAVEL
3.0 - 6.7 GRAVEL 
6.7 - 9.1 SAND
9.1 - 13.7 GRAVEL and SILT

13.7 - 16.8 SANDY GRAVEL
16.8 - 18.3 SAND
18.3 - 27.1 GRAVEL
27.1 - 27.4 BEDROCK (BASALT)

TW06-04 1,8 17 Sep-06 6" 755 48.7 0.0 - 3.7 SAND and GRAVEL 11.84 743.16 1.22 19.4
3.7 - 12.2 BEDROCK (BASALT), incompetent

12.2 - 48.7 BEDROCK (BASALT), competent
TW06-05 1,8 18 Oct-06 6" 768 61 0.0 - 2.4 SILT and GRAVEL 9.275 758.725 0.52 8.2

2.4 - 4.6 GRAVEL
4.6 - 10.1 SAND and GRAVEL

10.1 - 22.9 SIlT/ CLAY
22.9 - 27.4 SIlT/ CLAY
27.4 - 33.5 BEDROCK (GRANITE), weathered
33.5 - 41.1 BEDROCK (GRANITE), competent
41.1 - 61.0 BEDROCK (GRANODIORITE)

Notes:
1)   Elevations estimatated from 1: 50 000 topographical mapping or measured with GPS.
2)  AO " Aesthetic Objective" from the Canadian Drinking Water Quality Guidelines (CDWQG) April 2004.
3)  MAC "Maximum Acceptable Concentration" from the Canadian Drinking Water Quality Guidelines (CDWQG) April 2004.
4)  PMAC "Proposed Maximum Acceptable Concentration" from the Canadian Drinking Water Quality Guidelines (CDWQG) April 2004.

Manganese  CDWQG Aesthetic 
Objective

Uranium > CDWG MAC, 
Turbidity, Manganese > Aesthetic 

Objective

Meets CDWQG Health Based 
Objectives, Iron > Aesthetic 

Objective

Uranium > CDWG MAC, Iron, 
Manganese > Aesthetic Objective
Turbidity, Manganese > CDWQG 

Aesthetic Objectives

BEDROCK WELL

BEDROCK WELL

BEDROCK WELL

BEDROCK WELL
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Well TW06-01 TW06-02 TW06-03 TW06-04 TW06-05

ALS Report L448107 L450018 L448107 L450018 L448107
Date 18-Oct-06 26-Oct-06 18-Oct-06 30-Oct-06 18-Oct-06

Sampled by: Aqua Tech Aqua Tech Aqua Tech Aqua Tech Aqua Tech MAC AO
Physical Tests Units
Colour CU <5.0 <5.0 <5.0 <5.0 <5.0 15
Conductivity (Lab) uS/cm 207 61 614 462 362
Total Dissolved Solids (Lab) mg/L 130 359 376 295 220 500
Hardness (CaCO3) mg/L 322 241 100 206 162
pH (lab) pH units 8.13 7.99 8.18 8.22 8.19 6.5-8.5
Turbidity NTU 0.6 3.75 5.55 0.63 1.64 1 5
Anions and Nutrients
Alkalinity-Total        CaCO3 mg/L 112 255 278 220 175
Chloride      mg/L <0.50 6.18 1.07 0.78 <0.50 250
Fluoride       mg/L 0.116 0.122 0.098 0.141 <0.50 1.5
Sulphate      mg/L 3.51 65.2 78.1 52.3 27.6 500
Nitrate Nitrogen           N mg/L <0.0050 <0.0050 0.0136 <0.0050 <0.0050 10
Nitrite Nitrogen           N mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 3.2

Total Metals
Aluminum mg/L <0.010 0.025 <0.010 0.011 0.050
Antimony mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.006
Arsenic mg/L 0.00025 0.00042 0.00105 0.00019 0.00025 0.01
Barium mg/L 0.022 <0.020 <0.020 0.029 0.048 1
Boron mg/L <0.10 <0.10 <0.10 <0.10 <0.10 5
Cadmium mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.005
Calcium mg/L 42.6 51.8 29.5 44.2 46.4
Chromium mg/L 0.0066 0.0024 <0.0020 <0.0020 <0.0020 0.05
Copper mg/L 0.0024 0.0031 0.0196 0.0070 0.0017 1
Iron mg/L 0.601 0.720 0.114 0.178 0.236 0.3
Lead mg/L 0.0016 0.0029 0.0020 <0.0010 0.0013 0.01
Magnesium mg/L 52.3 27.2 6.49 23.3 11.3
Manganese mg/L 0.0206 0.367 0.202 0.114 0.682 0.05
Mercury mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.001
Potassium mg/L 3.21 2.06 1.27 2.380 0.81
Selenium mg/L 0.0034 <0.0010 <0.0010 <0.0010 <0.0010 0.01
Sodium mg/L 14.5 35.6 3.7 27.0 19.8 200
Uranium mg/L 0.00916 0.0527 0.00163 0.00998 0.0501 0.02
Zinc mg/L 0.13 0.413 <0.050 <0.050 <0.050 5
Notes:
1) CDWQG criteria are taken from the " Canadian Drinking Water Quality Guidelines, April 2004."
2) MAC refers to the Maximum Acceptable Concentration according to the CDWQG criteria.
3) AO refers to the Aesthetic Objective according to the CDWQG criteria.
4) "-" indicates not analyzed.
6) Bold indicates parameter above CDWQG AO.
5) Bold shading indicates parameter above CDQQG MAC.

TABLE 2:  SUMMARY OF LABORATORY CHEMISTRY RESULTS

Upper Limit

Canadian Drinking Water 
Quality Guidelines

Bold shading
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WELL PARAMETER TW06-01 TW06-02 TW06-03 TW06-04 TW06-05 KEY
Constant Rate Pumping Test Discharge Rate (L/s) 0.10 0.13 0.48 0.32 3.40 a

Projected 100-Day Drawdown (m) 18.25 166.00 11.75 9.70 65.00 b
100-Day Specific Capacity (L/s/m) 0.01 0.001 0.04 0.03 0.05 c

Lowest expected Seasonal Static Water Level (mbgl)1 17.4 7.3 5.8 12.0 8.7 d
Depth to top of Screen Interval or Bottom of Open Hole (mbgl) 54.9 61.0 25.6 48.7 61.0 e

Available Drawdown (m) 37.50 53.70 19.80 36.70 52.30 f = e - d
Safety Factor (%) 70 70 70 70 70 g

Safe Available Drawdown 26.25 37.59 13.86 25.69 36.61 h = f x g
Safe Estimated Sustainable Yield (L/sec) 0.21 0.04 0.81 1.19 2.74 i = c x h
Safe Estimated Sustainable Yield (Igpm) 2.7 0.5 10.7 15.7 36.1

Safe Estimated Sustainable Yield (USgpm) 3.3 0.6 12.8 18.9 43.4

Well Bore Storage2 (L) 479 686 253 469 668
Well Bore Storage2 (USG) 126 181 67 124 176

Notes:
1)  meters below ground level (mbgl), 1 m allowance made for seasonal flutuation.
2)  based on 70% available drawdown.

TABLE 3: SAFE YIELD CALCULATIONS, WHITEhORSE COPPER SUBDIVISION
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APPENDIX C1:  TW06-01 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW06-01 PUMP INTAKE DEPTH: 49.38 (162 ft)

STATIC WATER LEVEL (m): 16.390 SCREEN INTERVAL: Bedrock Well- No Screen

DATUM DESCRIPTION: Top of Sounding Tube SCREEN SLOT SIZE: Bedrock Well - No Screen

DATUM STICK-UP(m): 0.70 m AVAILABLE DRAWDOWN: 32.99 m

TOTAL WELL DEPTH: 55.66 m OBSERVER: Mark Robertson

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m) DRAWDOWN (m)

TOTALIZER 
READING 3

FLOW RATE 
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

18-Oct-06 11:15:00 0 16.480 0.000 - - - - - Start Step 1

18-Oct-06 11:15:30 0.5 19.200 2.720 - - - - - 1 USgpm

18-Oct-06 11:16:00 1 19.770 3.290 - - - - -

18-Oct-06 11:16:30 1.5 19.900 3.420 - 1 0.8314 0.063 0.02

18-Oct-06 11:17:00 2 19.990 3.510 - 1 0.8314 0.063 0.02

18-Oct-06 11:17:30 2.5 20.050 3.570 - 1 0.8314 0.063 0.02

18-Oct-06 11:18:00 3 20.090 3.610 - 1 0.8314 0.063 0.02

18-Oct-06 11:18:30 3.5 20.180 3.700 - 1 0.8314 0.063 0.02

18-Oct-06 11:19:00 4 20.260 3.780 - 1 0.8314 0.063 0.02

18-Oct-06 11:19:30 4.5 20.320 3.840 - 1 0.8314 0.063 0.02

18-Oct-06 11:20:00 5 20.360 3.880 - 1 0.8314 0.063 0.02

18-Oct-06 11:21:00 6 20.470 3.990 - 1 0.8314 0.063 0.02

18-Oct-06 11:22:00 7 20.570 4.090 - 1 0.8314 0.063 0.02

18-Oct-06 11:23:00 8 20.690 4.210 - 1 0.8314 0.063 0.01

18-Oct-06 11:24:00 9 20.780 4.300 - 1 0.8314 0.063 0.01

18-Oct-06 11:25:00 10 20.880 4.400 - 1 0.8314 0.063 0.01

18-Oct-06 11:27:00 12 21.090 4.610 - 1 0.8314 0.063 0.01

18-Oct-06 11:29:00 14 21.230 4.750 - 1 0.8314 0.063 0.01

18-Oct-06 11:31:00 16 21.390 4.910 - 1 0.8314 0.063 0.01

18-Oct-06 11:33:00 18 21.530 5.050 - 1 0.8314 0.063 0.01

18-Oct-06 11:35:00 20 21.690 5.210 - 1 0.8314 0.063 0.01

18-Oct-06 11:40:00 25 21.965 5.485 - 1 0.8314 0.063 0.01

18-Oct-06 11:45:00 30 22.230 5.750 - 1 0.8314 0.063 0.01

18-Oct-06 11:50:00 35 22.390 5.910 - 1 0.8314 0.063 0.01

18-Oct-06 11:55:00 40 22.570 6.090 - 1 0.8314 0.063 0.01

18-Oct-06 12:00:00 45 22.720 6.240 - 1 0.8314 0.063 0.01

18-Oct-06 12:05:00 50 22.870 6.390 - 1 0.8314 0.063 0.01

18-Oct-06 12:10:00 55 23.005 6.525 - 1 0.8314 0.063 0.01

18-Oct-06 12:15:00 60 23.110 6.630 - 1 0.8314 0.063 0.01

18-Oct-06 12:15:30 60.5 23.220 6.740 - 2 1.6628 0.126 0.02 Start Step 2

18-Oct-06 12:16:00 61 23.405 6.925 - 3 2.4942 0.189 0.03 2 USgpm

18-Oct-06 12:16:30 61.5 23.540 7.060 - 2 1.6628 0.126 0.02

18-Oct-06 12:17:00 62 23.565 7.085 - 1 0.8314 0.063 0.01

18-Oct-06 12:17:30 62.5 23.630 7.150 - 2 1.6628 0.126 0.02

18-Oct-06 12:18:00 63 23.705 7.225 - 2 1.6628 0.126 0.02

18-Oct-06 12:18:30 63.5 23.780 7.300 - 2 1.6628 0.126 0.02
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APPENDIX C1:  TW06-01 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

18-Oct-06 12:19:00 64 23.770 7.290 - 2 1.6628 0.126 0.02

18-Oct-06 12:19:30 64.5 23.960 7.480 - 2 1.6628 0.126 0.02

18-Oct-06 12:20:00 65 24.010 7.530 - 2 1.6628 0.126 0.02

18-Oct-06 12:21:00 66 24.140 7.660 - 2 1.6628 0.126 0.02

18-Oct-06 12:22:00 67 24.275 7.795 - 2 1.6628 0.126 0.02

18-Oct-06 12:23:00 68 24.290 7.810 - 2 1.6628 0.126 0.02

18-Oct-06 12:24:00 69 24.520 8.040 - 2 1.6628 0.126 0.02

18-Oct-06 12:25:00 70 24.640 8.160 112 2 1.6628 0.126 0.02

18-Oct-06 12:27:00 72 24.880 8.400 - 2 1.6628 0.126 0.02

18-Oct-06 12:31:00 76 25.290 8.810 - 2 1.6628 0.126 0.01

18-Oct-06 12:33:00 78 25.440 8.960 - 2 1.6628 0.126 0.01

18-Oct-06 12:35:00 80 25.610 9.130 133 2 1.6628 0.126 0.01

18-Oct-06 12:40:00 85 25.975 9.495 - 2 1.6628 0.126 0.01

18-Oct-06 12:45:00 90 26.300 9.820 153 2 1.6628 0.126 0.01

18-Oct-06 12:50:00 95 26.580 10.100 - 2 1.6628 0.126 0.01

18-Oct-06 12:55:00 100 26.855 10.375 - 2 1.6628 0.126 0.01

18-Oct-06 13:00:00 105 27.080 10.600 183 2 1.6628 0.126 0.01

18-Oct-06 13:05:00 110 27.260 10.780 - 2 1.6628 0.126 0.01

18-Oct-06 13:10:00 115 27.440 10.960 203 2 1.6628 0.126 0.01

18-Oct-06 13:15:00 120 27.900 11.420 213 2 1.6628 0.126 0.01

18-Oct-06 13:15:30 120.5 28.630 12.150 - - - - - Start Step 3

18-Oct-06 13:17:30 122.5 28.755 12.275 - 5 4.157 0.316 0.03 4 USgpm

18-Oct-06 13:18:00 123 28.900 12.420 - 4 3.3256 0.252 0.02

18-Oct-06 13:18:30 123.5 29.100 12.620 - 4 3.3256 0.252 0.02

18-Oct-06 13:19:00 124 29.550 13.070 - 4 3.3256 0.252 0.02

18-Oct-06 13:19:30 124.5 29.300 12.820 - 4 3.3256 0.252 0.02

18-Oct-06 13:20:00 125 29.580 13.100 230 4 3.3256 0.252 0.02

18-Oct-06 13:21:00 126 29.850 13.370 - 4 3.3256 0.252 0.02

18-Oct-06 13:23:00 128 30.390 13.910 - 4 3.3256 0.252 0.02

18-Oct-06 13:24:00 129 30.530 14.050 - 4 3.3256 0.252 0.02

18-Oct-06 13:25:00 130 30.655 14.175 250 4 3.3256 0.252 0.02

18-Oct-06 13:27:00 132 31.260 14.780 - 4 3.3256 0.252 0.02

18-Oct-06 13:29:00 134 32.780 16.300 - 4 3.3256 0.252 0.02

18-Oct-06 13:31:00 136 33.910 17.430 - 4 3.3256 0.252 0.01

18-Oct-06 13:33:00 138 35.660 19.180 - 4 3.3256 0.252 0.01

18-Oct-06 13:35:00 140 36.650 20.170 293 4 3.3256 0.252 0.01

18-Oct-06 13:40:00 145 39.900 23.420 - 4 3.3256 0.252 0.01

18-Oct-06 13:45:00 150 42.840 26.360 334 4 3.3256 0.252 0.01

18-Oct-06 13:50:00 155 45.580 29.100 - 4 3.3256 0.252 0.01

18-Oct-06 13:55:00 160 48.130 31.650 372 4 3.3256 0.252 0.01

18-Oct-06 13:59:00 164 49.500 33.020 384 4 3.3256 0.252 0.01

18-Oct-06 13:59:30 164.5 49.050 32.570 - 0 0 0 - Start Recovery

18-Oct-06 14:00:00 165 48.620 32.140 - 0 0 0 -

18-Oct-06 14:00:30 165.5 48.080 31.600 - 0 0 0 -

18-Oct-06 14:01:00 166 47.820 31.340 - 0 0 0 -
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

18-Oct-06 14:01:30 166.5 47.400 30.920 - 0 0 0 -

18-Oct-06 14:02:00 167 47.090 30.610 - 0 0 0 -

18-Oct-06 14:02:30 167.5 46.680 30.200 - 0 0 0 -

18-Oct-06 14:03:00 168 46.300 29.820 - 0 0 0 -

18-Oct-06 14:03:30 168.5 45.920 29.440 - 0 0 0 -

18-Oct-06 14:04:00 169 45.490 29.010 - 0 0 0 -

18-Oct-06 14:05:00 170 44.700 28.220 - 0 0 0 -

18-Oct-06 14:06:00 171 44.000 27.520 - 0 0 0 -

18-Oct-06 14:07:00 172 43.300 26.820 - 0 0 0 -

18-Oct-06 14:08:00 173 42.510 26.030 - 0 0 0 -

18-Oct-06 14:09:00 174 40.210 23.730 - 0 0 0 -

18-Oct-06 14:11:00 176 38.850 22.370 - 0 0 0 -

18-Oct-06 14:13:00 178 37.380 20.900 - 0 0 0 -

18-Oct-06 14:15:00 180 35.900 19.420 - 0 0 0 -

18-Oct-06 14:17:00 182 34.640 18.160 - 0 0 0 -

18-Oct-06 14:21:00 186 33.300 16.820 - 0 0 0 -

18-Oct-06 14:26:00 191 30.470 13.990 - 0 0 0 -

18-Oct-06 14:33:00 198 27.810 11.330 - 0 0 0 -

18-Oct-06 14:36:00 201 26.980 10.500 - 0 0 0 -

18-Oct-06 14:41:00 206 25.020 8.540 - 0 0 0 -

18-Oct-06 14:46:00 211 24.470 7.990 - 0 0 0 -

18-Oct-06 14:51:00 216 23.470 6.990 - 0 0 0 -

18-Oct-06 14:56:00 221 22.500 6.020 - 0 0 0 -

18-Oct-06 15:01:00 226 21.725 5.245 - 0 0 0 -

18-Oct-06 15:07:00 232 21.060 4.580 - 0 0 0 -

18-Oct-06 15:17:00 242 19.980 3.500 - 0 0 0 -

18-Oct-06 15:22:00 247 19.690 3.210 - 0 0 0 -

18-Oct-06 15:40:00 265 19.370 2.890 - 0 0 0 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = 0.70 m)
2) "-" indicates no data or not applicable
3) Totalizer located at wellhead.
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1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

TW06-01 PUMP INTAKE DEPTH (m): 49.38 (162 ft)

16.390 SCREEN INTERVAL: Bedrock Well- No Screen

Top of Sounding Tube SLOT SIZE ("): Bedrock Well - No Screen

0.70 m AVAILABLE DRAWDOWN(m): 32.99 m

55.66 m OBSERVER'S NAME: Mark Robertson

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

TOTALIZER 
READING  3

FLOW 
RATE 

(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

18-Oct-06 15:38:00 0 19.200 0.000 - - - - -

18-Oct-06 15:38:30 0.5 21.200 2.000 - - - - -

18-Oct-06 15:39:00 1 21.300 2.100 - - - - - Clear water.

18-Oct-06 15:39:30 1.5 21.420 2.220 - 1.6 1.3 0.10 0.05

18-Oct-06 15:40:00 2 21.600 2.400 - 1.6 1.3 0.10 0.04

18-Oct-06 15:40:30 2.5 21.700 2.500 - 1.6 1.3 0.10 0.04

18-Oct-06 15:41:00 3 21.800 2.600 - 1.6 1.3 0.10 0.04

18-Oct-06 15:41:30 3.5 21.900 2.700 - 1.6 1.3 0.10 0.04

18-Oct-06 15:42:00 4 22.010 2.810 - 1.6 1.3 0.10 0.04

18-Oct-06 15:42:30 4.5 22.130 2.930 - 1.6 1.3 0.10 0.03

18-Oct-06 15:43:00 5 22.230 3.030 - 1.6 1.3 0.10 0.03

18-Oct-06 15:44:00 6 22.430 3.230 - 1.6 1.3 0.10 0.03

18-Oct-06 15:45:00 7 22.630 3.430 - 1.6 1.3 0.10 0.03

18-Oct-06 15:46:00 8 22.830 3.630 - 1.6 1.3 0.10 0.03

18-Oct-06 15:47:00 9 23.010 3.810 - 1.6 1.3 0.10 0.03

18-Oct-06 15:48:00 10 23.200 4.000 - 1.6 1.3 0.10 0.03

18-Oct-06 15:53:00 15 23.920 4.720 - 1.6 1.3 0.10 0.02

18-Oct-06 15:58:00 20 24.545 5.345 41 1.6 1.3 0.10 0.02

18-Oct-06 16:03:00 25 25.060 5.860 - 1.6 1.3 0.10 0.02

18-Oct-06 16:08:00 30 25.500 6.300 - 1.6 1.3 0.10 0.02

18-Oct-06 16:18:00 40 26.180 6.980 72 1.6 1.3 0.10 0.01

18-Oct-06 16:28:00 50 26.665 7.465 87 1.6 1.3 0.10 0.01

18-Oct-06 16:38:00 60 27.000 7.800 99 1.5 1.2 0.09 0.01

18-Oct-06 16:58:00 80 27.505 8.305 133 1.5 1.2 0.09 0.01

18-Oct-06 17:18:00 100 27.845 8.645 163 1.5 1.2 0.09 0.01

18-Oct-06 17:38:00 120 28.080 8.880 193 1.5 1.2 0.09 0.01

18-Oct-06 18:08:00 150 28.390 9.190 255 1.5 1.2 0.09 0.01

18-Oct-06 18:38:00 180 28.480 9.280 283 1.5 1.2 0.09 0.01

18-Oct-06 19:08:00 210 28.600 9.400 328 1.5 1.2 0.09 0.01

18-Oct-06 19:38:00 240 28.720 9.520 373 1.5 1.2 0.09 0.01

18-Oct-06 20:38:00 300 28.880 9.680 - 1.5 1.2 0.09 0.01

18-Oct-06 21:38:00 360 29.060 9.860 550 1.5 1.2 0.09 0.01

18-Oct-06 22:38:00 420 29.220 10.020 640 1.5 1.2 0.09 0.01

18-Oct-06 23:38:00 480 29.365 10.165 730 1.5 1.2 0.09 0.01

TOTAL WELL DEPTH:

DATUM STICK-UP(m):

APPENDIX C2:  TW06-01 CONSTANT RATE PUMPING TEST DATA

DATUM DESCRIPTION:

EBA PROJECT NUMBER:

WELL NAME:

STATIC WATER LEVEL (m):
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1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

APPENDIX C2:  TW06-01 CONSTANT RATE PUMPING TEST DATA
EBA PROJECT NUMBER:

18-Oct-06 23:38:30 480.5 29.150 12.760 - 0 0 0.00 - Start Recovery

18-Oct-06 23:39:00 481 28.960 12.570 - 0 0 0.00 -

18-Oct-06 23:39:30 481.5 28.760 12.370 - 0 0 0.00 -

18-Oct-06 23:40:00 482 28.610 12.220 - 0 0 0.00 -

18-Oct-06 23:40:30 482.5 28.440 12.050 - 0 0 0.00 -

18-Oct-06 23:41:00 483 28.280 11.890 - 0 0 0.00 -

18-Oct-06 23:41:30 483.5 28.125 11.735 - 0 0 0.00 -

18-Oct-06 23:42:00 484 27.960 11.570 - 0 0 0.00 -

18-Oct-06 23:42:30 484.5 27.810 11.420 - 0 0 0.00 -

18-Oct-06 23:43:00 485 27.670 11.280 - 0 0 0.00 -

18-Oct-06 23:44:00 486 27.365 10.975 - 0 0 0.00 -

18-Oct-06 23:45:00 487 27.070 10.680 - 0 0 0.00 -

18-Oct-06 23:46:00 488 26.740 10.350 - 0 0 0.00 -

18-Oct-06 23:47:00 489 26.510 10.120 - 0 0 0.00 -

18-Oct-06 23:48:00 490 26.235 9.845 - 0 0 0.00 -

18-Oct-06 23:50:00 492 25.730 9.340 - 0 0 0.00 -

18-Oct-06 23:52:00 494 25.265 8.875 - 0 0 0.00 -

18-Oct-06 23:54:00 496 24.825 8.435 - 0 0 0.00 -

18-Oct-06 23:56:00 498 24.385 7.995 - 0 0 0.00 -

18-Oct-06 23:58:00 500 23.985 7.595 - 0 0 0.00 -

18-Oct-06 0:03:00 505 23.070 6.680 - 0 0 0.00 -

18-Oct-06 0:08:00 510 22.315 5.925 - 0 0 0.00 -

18-Oct-06 0:13:00 515 21.650 5.260 - 0 0 0.00 -

18-Oct-06 0:18:00 520 21.100 4.710 - 0 0 0.00 -

18-Oct-06 0:28:00 530 20.280 3.890 - 0 0 0.00 -

18-Oct-06 0:38:00 540 19.655 3.265 - 0 0 0.00 -

18-Oct-06 0:48:00 550 19.245 2.855 - 0 0 0.00 -

18-Oct-06 0:58:00 560 18.930 2.540 - 0 0 0.00 -

18-Oct-06 1:18:00 580 18.490 2.100 - 0 0 0.00 -

18-Oct-06 1:38:00 600 18.215 1.825 - 0 0 0.00 -

18-Oct-06 1:58:00 620 18.030 1.640 - 0 0 0.00 -

18-Oct-06 2:18:00 640 17.860 1.470 - 0 0 0.00 -

18-Oct-06 2:38:00 660 17.710 1.320 - 0 0 0.00 -
Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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APPENDIX C3:  STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW02-06 PUMP INTAKE DEPTH (m): 56.2 m (184 ft)

STATIC WATER LEVEL (m): 6.310 SCREEN INTERVAL: Bedrock Well

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): N/A

DATUM STICK-UP(m): 1.10 m AVAILABLE DRAWDOWN(m): 49.8 m (164 ft)

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): N/A

TOTAL WELL DEPTH: 61.8 m OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING 3

FLOW RATE 
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

27-Oct-06 13:22:00 0 6.310 0.000 - - - - - Start Step 1

27-Oct-06 13:22:30 0.5 7.460 1.150 - 1 0.8314 0.063 0.05 1 USgpm

27-Oct-06 13:23:00 1 7.550 1.240 - 1 0.8314 0.063 0.05

27-Oct-06 13:23:30 1.5 7.850 1.540 - 4 3.3256 0.252 0.16

27-Oct-06 13:24:00 2 8.170 1.860 - 2 1.6628 0.126 0.07

27-Oct-06 13:24:30 2.5 8.340 2.030 - 1 0.8314 0.063 0.03

27-Oct-06 13:25:00 3 8.500 2.190 - 1 0.8314 0.063 0.03

27-Oct-06 13:25:30 3.5 8.620 2.310 - 1.2 0.99768 0.076 0.03

27-Oct-06 13:26:00 4 8.700 2.390 - 19 15.7966 1.199 0.50

27-Oct-06 13:26:30 4.5 8.910 2.600 - 1.7 1.41338 0.107 0.04

27-Oct-06 13:27:00 5 9.140 2.830 - 2.2 1.82908 0.139 0.05

27-Oct-06 13:28:00 6 9.370 3.060 - 1.2 0.99768 0.076 0.02

27-Oct-06 13:29:00 7 9.550 3.240 - 1.1 0.91454 0.069 0.02

27-Oct-06 13:30:00 8 8.740 2.430 - 1.1 0.91454 0.069 0.03

27-Oct-06 13:31:00 9 9.880 3.570 - 1.1 0.91454 0.069 0.02

27-Oct-06 13:32:00 10 10.055 3.745 - - - - -

27-Oct-06 13:34:00 12 10.380 4.070 - 1.1 0.91454 0.069 0.02

27-Oct-06 13:36:00 14 10.700 4.390 19 1.1 0.91454 0.069 0.02

27-Oct-06 13:38:00 16 11.000 4.690 - 1.1 0.91454 0.069 0.01

27-Oct-06 13:40:00 18 11.300 4.990 - 1.1 0.91454 0.069 0.01

27-Oct-06 13:42:00 20 11.600 5.290 - 1.1 0.91454 0.069 0.01

27-Oct-06 13:47:00 25 12.280 5.970 27 1.1 0.91454 0.069 0.01

27-Oct-06 13:52:00 30 12.810 6.500 - 1.1 0.91454 0.069 0.01

27-Oct-06 13:57:00 35 13.410 7.100 38 1.1 0.91454 0.069 0.01

27-Oct-06 14:02:00 40 13.995 7.685 - 1 0.8314 0.063 0.01

27-Oct-06 14:07:00 45 14.650 8.340 49 1 0.8314 0.063 0.01

27-Oct-06 14:12:00 50 15.110 8.800 - 1 0.8314 0.063 0.01

27-Oct-06 14:17:00 55 15.610 9.300 59 1 0.8314 0.063 0.01

27-Oct-06 14:22:00 60 16.070 9.760 64 1 0.8314 0.063 0.01

27-Oct-06 14:22:30 60.5 16.330 10.020 69 3.4 2.82676 0.215 0.02 Start Step 2

27-Oct-06 14:23:00 61 16.645 10.335 - 2.9 2.41106 0.183 0.02 2 USgpm

27-Oct-06 14:23:30 61.5 16.815 10.505 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:24:00 62 16.950 10.640 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:24:30 62.5 17.110 10.800 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:25:00 63 17.260 10.950 - 2.2 1.82908 0.139 0.01
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APPENDIX C3:  STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

27-Oct-06 14:25:30 63.5 17.400 11.090 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:26:00 64 17.590 11.280 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:26:30 64.5 17.690 11.380 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:27:00 65 17.890 11.580 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:29:00 67 18.250 11.940 - 2.2 1.82908 0.139 0.01

27-Oct-06 14:30:00 68 18.540 12.230 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:31:00 69 18.755 12.445 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:32:00 70 19.020 12.710 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:34:00 72 19.415 13.105 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:38:00 76 19.255 12.945 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:40:00 78 19.625 13.315 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:42:00 80 20.010 13.700 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:47:00 85 22.030 15.720 113 2.1 1.74594 0.132 0.01

27-Oct-06 14:52:00 90 23.000 16.690 - 2.1 1.74594 0.132 0.01

27-Oct-06 14:57:00 95 23.830 17.520 133 2.1 1.74594 0.132 0.01

27-Oct-06 15:02:00 100 24.725 18.415 - 2 1.6628 0.126 0.01

27-Oct-06 15:07:00 105 25.270 18.960 154 2 1.6628 0.126 0.01

27-Oct-06 15:12:00 110 26.385 20.075 - 2 1.6628 0.126 0.01

27-Oct-06 15:17:00 115 27.920 21.610 174 2 1.6628 0.126 0.01

27-Oct-06 15:22:00 120 28.180 21.870 - 2 1.6628 0.126 0.01

27-Oct-06 15:22:30 120.5 28.640 22.330 144 3.5 2.9099 0.221 0.01 Start Step 3

27-Oct-06 15:24:00 122 29.750 23.440 - 4.2 3.49188 0.265 0.01 4 USgpm

27-Oct-06 15:25:00 123 30.510 24.200 - 4.2 3.49188 0.265 0.01

27-Oct-06 15:26:30 124.5 31.610 25.300 - 4.2 3.49188 0.265 0.01

27-Oct-06 15:27:00 125 30.510 24.200 - 4.2 3.49188 0.265 0.01

27-Oct-06 15:28:00 126 32.635 26.325 - 4.2 3.49188 0.265 0.01

27-Oct-06 15:29:00 127 33.300 26.990 - 4.1 3.40874 0.259 0.01

27-Oct-06 15:30:00 128 33.950 27.640 - 4.1 3.40874 0.259 0.01

27-Oct-06 15:31:00 129 34.520 28.210 - 4.1 3.40874 0.259 0.01

27-Oct-06 15:32:00 130 35.200 28.890 236 4 3.3256 0.252 0.01

27-Oct-06 15:34:00 132 36.475 30.165 - 4 3.3256 0.252 0.01

27-Oct-06 15:36:00 134 37.735 31.425 - 4 3.3256 0.252 0.01

27-Oct-06 15:38:00 136 39.020 32.710 - 4 3.3256 0.252 0.01

27-Oct-06 15:40:00 138 39.700 33.390 - 4.5 3.7413 0.284 0.01

27-Oct-06 15:43:00 141 42.900 36.590 281 4.2 3.49188 0.265 0.01

27-Oct-06 15:47:00 145 46.150 39.840 - 4.1 3.40874 0.259 0.01

27-Oct-06 15:52:00 150 50.070 43.760 317 4 3.3256 0.252 0.01

27-Oct-06 15:58:00 156 52.280 45.970 - - - - -

27-Oct-06 16:00:00 158 55.100 48.790 342 - - - -

27-Oct-06 16:01:00 159 54.130 47.820 - 0 0 0.000 - Start Recovery

27-Oct-06 16:01:30 159.5 53.990 47.680 - 0 0 0.000 -

27-Oct-06 16:02:00 160 53.550 47.240 - 0 0 0.000 -

27-Oct-06 16:02:30 160.5 53.430 47.120 - 0 0 0.000 -

27-Oct-06 16:03:00 161 53.110 46.800 - 0 0 0.000 -

27-Oct-06 16:03:30 161.5 52.890 46.580 - 0 0 0.000 -
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APPENDIX C3:  STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

27-Oct-06 16:04:00 162 52.670 46.360 - 0 0 0.000 -

27-Oct-06 16:04:30 162.5 52.425 46.115 - 0 0 0.000 -

27-Oct-06 16:05:00 163 52.180 45.870 - 0 0 0.000 -

27-Oct-06 16:06:00 164 51.640 45.330 - 0 0 0.000 -

27-Oct-06 16:07:00 165 51.200 44.890 - 0 0 0.000 -

27-Oct-06 16:08:00 166 50.500 44.190 - 0 0 0.000 -

27-Oct-06 16:09:00 167 50.170 43.860 - 0 0 0.000 -

27-Oct-06 16:10:00 168 49.520 43.210 - 0 0 0.000 -

27-Oct-06 16:12:00 170 48.805 42.495 - 0 0 0.000 -

27-Oct-06 16:14:00 172 47.800 41.490 - 0 0 0.000 -

27-Oct-06 16:16:00 174 46.860 40.550 - 0 0 0.000 -

27-Oct-06 16:18:00 176 45.905 39.595 - 0 0 0.000 -

27-Oct-06 16:20:00 178 44.960 38.650 - 0 0 0.000 -

27-Oct-06 16:25:00 183 42.670 36.360 - 0 0 0.000 -

27-Oct-06 16:30:00 188 40.500 34.190 - 0 0 0.000 -

27-Oct-06 16:35:00 193 38.490 32.180 - 0 0 0.000 -

27-Oct-06 16:40:00 198 36.430 30.120 - 0 0 0.000 -

27-Oct-06 16:45:00 203 34.540 28.230 - 0 0 0.000 -

27-Oct-06 16:50:00 208 32.870 26.560 - 0 0 0.000 -

27-Oct-06 16:55:00 213 31.275 24.965 - 0 0 0.000 -

27-Oct-06 17:00:00 218 29.710 23.400 - 0 0 0.000 -

30-Oct-06 8:45:00 4043 7.210 0.900 - 0 0 0.000 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW02-06 PUMP INTAKE DEPTH (m): 56.2 m (184 ft)

STATIC WATER LEVEL (m): 6.310 SCREEN INTERVAL: Bedrock Well

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): N/A

DATUM STICK-UP(m): 1.10 m AVAILABLE DRAWDOWN(m): 49.8 m (164 ft)

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): N/A

TOTAL WELL DEPTH: 61.8 m OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING  3

FLOW 
RATE 

(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

30-Oct-06 8:45:00 0 7.210 0.000 - - - - -

30-Oct-06 8:45:30 0.5 9.240 2.030 - 4 3.3256 0.25 0.12

30-Oct-06 8:46:00 1 9.720 2.510 - 2 1.6628 0.13 0.05

30-Oct-06 8:46:30 1.5 9.925 2.715 - 2 1.6628 0.13 0.05

30-Oct-06 8:47:00 2 10.160 2.950 - 2 1.6628 0.13 0.04

30-Oct-06 8:47:30 2.5 10.500 3.290 - 2 1.6628 0.13 0.04

30-Oct-06 8:48:00 3 10.570 3.360 - 2 1.6628 0.13 0.04

30-Oct-06 8:48:30 3.5 10.790 3.580 - 2 1.6628 0.13 0.04

30-Oct-06 8:49:00 4 10.950 3.740 - 2 1.6628 0.13 0.03

30-Oct-06 8:49:30 4.5 10.140 2.930 - 2 1.6628 0.13 0.04

30-Oct-06 8:50:00 5 10.340 3.130 - 2 1.6628 0.13 0.04

30-Oct-06 8:51:00 6 11.700 4.490 - 2 1.6628 0.13 0.03

30-Oct-06 8:52:00 7 12.010 4.800 - 2 1.6628 0.13 0.03

30-Oct-06 8:53:00 8 12.380 5.170 - 2 1.6628 0.13 0.02

30-Oct-06 8:54:00 9 12.550 5.340 - 2 1.6628 0.13 0.02

30-Oct-06 8:55:00 10 12.890 5.680 - 2 1.6628 0.13 0.02

30-Oct-06 9:00:00 15 14.400 7.190 - 2 1.6628 0.13 0.02

30-Oct-06 9:05:00 20 15.740 8.530 - 2 1.6628 0.13 0.01

30-Oct-06 9:10:00 25 16.970 9.760 - 2 1.6628 0.13 0.01

30-Oct-06 9:15:00 30 18.000 10.790 - 2 1.6628 0.13 0.01

30-Oct-06 9:25:00 40 19.930 12.720 - 2 1.6628 0.13 0.01

30-Oct-06 9:35:00 50 21.730 14.520 - 2 1.6628 0.13 0.01

30-Oct-06 9:45:00 60 23.500 16.290 - 2 1.6628 0.13 0.01

30-Oct-06 10:05:00 80 26.810 19.600 178 2 1.6628 0.13 0.01

30-Oct-06 10:25:00 100 30.130 22.920 220 2 1.6628 0.13 0.01

30-Oct-06 10:45:00 120 33.030 25.820 256 2 1.6628 0.13 0.00

30-Oct-06 11:15:00 150 37.510 30.300 311 2 1.6628 0.13 0.00

30-Oct-06 11:45:00 180 42.490 35.280 365 2 1.6628 0.13 0.00

30-Oct-06 12:15:00 210 47.560 40.350 415 2 1.6628 0.13 0.00

30-Oct-06 12:45:00 240 51.900 44.690 462 2 1.6628 0.13 0.00

30-Oct-06 13:15:00 270 56.000 48.790 508 2 1.6628 0.13 0.00 Pump Cavitating

30-Oct-06 13:16:00 271 55.700 48.490 0 0 0.00 - Start Recovery

30-Oct-06 13:16:30 271.5 55.400 48.190 0 0 0.00 -

30-Oct-06 13:17:00 272 55.210 48.000 0 0 0.00 -

30-Oct-06 13:17:30 272.5 55.050 47.840 0 0 0.00 -

30-Oct-06 13:18:00 273 54.850 47.640 0 0 0.00 -

APPENDIX C4:  CONSTANT RATE PUMPING TEST DATA
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW02-06 PUMP INTAKE DEPTH (m): 56.2 m (184 ft)

APPENDIX C4:  CONSTANT RATE PUMPING TEST DATA

30-Oct-06 13:18:30 273.5 54.640 47.430 0 0 0.00 -

30-Oct-06 13:19:00 274 54.430 47.220 0 0 0.00 -

30-Oct-06 13:19:30 274.5 54.240 47.030 0 0 0.00 -

30-Oct-06 13:20:00 275 54.060 46.850 0 0 0.00 -

30-Oct-06 13:21:00 276 53.650 46.440 0 0 0.00 -

30-Oct-06 13:22:00 277 53.190 45.980 0 0 0.00 -

30-Oct-06 13:23:00 278 52.655 45.445 0 0 0.00 -

30-Oct-06 13:24:00 279 52.400 45.190 0 0 0.00 -

30-Oct-06 13:25:00 280 51.990 44.780 0 0 0.00 -

30-Oct-06 13:27:00 282 51.190 43.980 0 0 0.00 -

30-Oct-06 13:29:00 284 50.320 43.110 0 0 0.00 -

30-Oct-06 13:31:00 286 49.560 42.350 0 0 0.00 -

30-Oct-06 13:33:00 288 48.700 41.490 0 0 0.00 -

30-Oct-06 13:35:00 290 47.900 40.690 0 0 0.00 -

30-Oct-06 13:40:00 295 45.900 38.690 0 0 0.00 -

30-Oct-06 13:45:00 300 43.910 36.700 0 0 0.00 -

30-Oct-06 13:50:00 305 41.990 34.780 0 0 0.00 -

30-Oct-06 13:55:00 310 40.040 32.830 0 0 0.00 -

30-Oct-06 14:15:00 330 33.310 26.100 0 0 0.00 -

30-Oct-06 14:25:00 340 30.200 22.990 0 0 0.00 -

30-Oct-06 14:35:00 350 28.130 20.920 0 0 0.00 -

30-Oct-06 14:45:00 360 24.630 17.420 0 0 0.00 -

30-Oct-06 14:55:00 370 22.320 15.110 0 0 0.00 -

30-Oct-06 15:25:00 400 19.960 12.750 0 0 0.00 -

30-Oct-06 15:55:00 430 18.040 10.830 0 0 0.00 -

30-Oct-06 16:25:00 460 16.585 9.375 0 0 0.00 -

30-Oct-06 16:55:00 490 15.380 8.170 0 0 0.00 -

31-Oct-06 9:00:00 1455 8.670 1.460 0 0 0.00 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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APPENDIX C5:  TW06-03 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW06-03 PUMP INTAKE DEPTH (m): 25.250 m

STATIC WATER LEVEL (m): 6.835 m-below top of datum SCREEN INTERVAL: 25.6 - 27.1 m below ground level

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): 2.54 mm (0.100")

DATUM STICK-UP(m): 0.78 m AVAILABLE DRAWDOWN(m): 17.64 m

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): 127 mm (5")

TOTAL WELL DEPTH: 27.1 m OBSERVER'S NAME: Mark Robertson

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m) DRAWDOWN (m)

METER 
READING 3

FLOW RATE
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

19-Oct-06 13:34:00 0 6.835 0.000 - - - - - Start Step 1

19-Oct-06 13:35:00 1 9.580 2.745 - 10.4 8.6 0.7 0.24 10 USgpm

19-Oct-06 13:35:30 1.5 10.340 3.505 - 10.3 8.6 0.6 0.19

19-Oct-06 13:36:00 2 10.950 4.115 - 10.3 8.6 0.6 0.16

19-Oct-06 13:36:30 2.5 11.400 4.565 - 10.2 8.5 0.6 0.14

19-Oct-06 13:37:00 3 12.020 5.185 - 10.2 8.5 0.6 0.12

19-Oct-06 13:37:30 3.5 12.480 5.645 - 10.2 8.5 0.6 0.11

19-Oct-06 13:38:00 4 12.750 5.915 - 10.2 8.5 0.6 0.11

19-Oct-06 13:38:30 4.5 13.170 6.335 - 10.2 8.5 0.6 0.10

19-Oct-06 13:39:00 5 13.440 6.605 - 10.2 8.5 0.6 0.10

19-Oct-06 13:40:00 6 14.070 7.235 - 10.2 8.5 0.6 0.09

19-Oct-06 13:41:00 7 14.600 7.765 - 10.1 8.4 0.6 0.08

19-Oct-06 13:42:00 8 15.100 8.265 - 10.1 8.4 0.6 0.08

19-Oct-06 13:43:00 9 15.550 8.715 - 10.1 8.4 0.6 0.07

19-Oct-06 13:44:00 10 15.965 9.130 105 10.1 8.4 0.6 0.07

19-Oct-06 13:46:00 12 16.670 9.835 - 10.1 8.4 0.6 0.06

19-Oct-06 13:48:00 14 17.265 10.430 - 10.1 8.4 0.6 0.06

19-Oct-06 13:50:00 16 17.735 10.900 - 10.1 8.4 0.6 0.06

19-Oct-06 13:52:00 18 18.235 11.400 - 10.1 8.4 0.6 0.06

19-Oct-06 13:54:00 20 18.600 11.765 - 10.1 8.4 0.6 0.05

19-Oct-06 13:59:00 25 19.325 12.490 - 9.7 8.1 0.6 0.05

19-Oct-06 14:04:00 30 20.210 13.375 302 10.2 8.5 0.6 0.05

19-Oct-06 14:09:00 35 20.930 14.095 - 10.1 8.4 0.6 0.05

19-Oct-06 14:14:00 40 21.580 14.745 404 10.1 8.4 0.6 0.04

19-Oct-06 14:19:00 45 22.070 15.235 - 10.1 8.4 0.6 0.04

19-Oct-06 14:24:00 50 22.485 15.650 505 10.1 8.4 0.6 0.04

19-Oct-06 14:29:00 55 22.815 15.980 - 10.1 8.4 0.6 0.04

19-Oct-06 14:34:00 60 23.170 16.335 605 10.1 8.4 0.6 0.04

19-Oct-06 14:34:30 60.5 23.640 16.805 - 3.7 3.1 0.2 0.01 Start Step 2

19-Oct-06 14:35:00 61 22.165 15.330 - 5.5 4.6 0.3 0.02 Valve Back 

19-Oct-06 14:36:00 62 21.220 14.385 - 5.6 4.7 0.4 0.02 5.5 USgpm

19-Oct-06 14:36:30 62.5 20.950 14.115 - 5.6 4.7 0.4 0.03

19-Oct-06 14:37:00 63 22.550 15.715 - 5.6 4.7 0.4 0.02

19-Oct-06 14:37:30 63.5 20.270 13.435 - 5.6 4.7 0.4 0.03

19-Oct-06 14:38:00 64 19.900 13.065 - 5.5 4.6 0.3 0.03

19-Oct-06 14:38:30 64.5 19.670 12.835 - 5.5 4.6 0.3 0.03
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APPENDIX C5:  TW06-03 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

19-Oct-06 14:39:00 65 19.470 12.635 - 5.5 4.6 0.3 0.03

19-Oct-06 14:41:00 67 18.560 11.725 - 5.5 4.6 0.3 0.03

19-Oct-06 14:42:00 68 18.230 11.395 - 5.5 4.6 0.3 0.03

19-Oct-06 14:43:00 69 17.930 11.095 - 5.7 4.7 0.4 0.03

19-Oct-06 14:44:00 70 17.640 10.805 662 5.7 4.7 0.4 0.03

19-Oct-06 14:46:00 72 17.210 10.375 - 5.7 4.7 0.4 0.03

19-Oct-06 14:50:00 76 16.640 9.805 - 5.7 4.7 0.4 0.04

19-Oct-06 14:52:00 78 16.460 9.625 - 5.7 4.7 0.4 0.04

19-Oct-06 14:54:00 80 16.320 9.485 - 5.7 4.7 0.4 0.04

19-Oct-06 14:59:00 85 16.090 9.255 - 5.7 4.7 0.4 0.04

19-Oct-06 15:04:00 90 15.975 9.140 776 5.7 4.7 0.4 0.04

19-Oct-06 15:09:00 95 15.925 9.090 - 5.7 4.7 0.4 0.04

19-Oct-06 15:14:00 100 15.900 9.065 834 5.7 4.7 0.4 0.04

19-Oct-06 15:24:00 110 15.900 9.065 891 5.7 4.7 0.4 0.04

19-Oct-06 15:29:00 115 15.895 9.060 - 5.7 4.7 0.4 0.04

19-Oct-06 15:34:00 120 15.875 9.040 949 5.7 4.7 0.4 0.04

19-Oct-06 15:34:30 120.5 16.120 9.285 - 5.8 4.8 0.4 0.04 Start Step 3

19-Oct-06 15:36:30 122.5 16.620 9.785 - 7.1 5.9 0.4 0.05 7.5 USgpm

19-Oct-06 15:37:00 123 16.840 10.005 - 8.5 7.1 0.5 0.05

19-Oct-06 15:37:30 123.5 16.950 10.115 - 7.0 5.8 0.4 0.04

19-Oct-06 15:38:00 124 17.130 10.295 - 7.8 6.5 0.5 0.05

19-Oct-06 15:38:30 124.5 17.285 10.450 - 7.7 6.4 0.5 0.05

19-Oct-06 15:39:00 125 17.455 10.620 985 7.7 6.4 0.5 0.05

19-Oct-06 15:40:00 126 17.745 10.910 - 7.7 6.4 0.5 0.04

19-Oct-06 15:41:00 127 17.950 11.115 - 7.7 6.4 0.5 0.04

19-Oct-06 15:42:00 128 18.165 11.330 - 7.7 6.4 0.5 0.04

19-Oct-06 15:43:00 129 18.350 11.515 - 7.7 6.4 0.5 0.04

19-Oct-06 15:44:00 130 18.520 11.685 - 7.7 6.4 0.5 0.04

19-Oct-06 15:47:00 133 18.850 12.015 1027 7.7 6.4 0.5 0.04

19-Oct-06 15:48:00 134 18.450 11.615 - 7.7 6.4 0.5 0.04

19-Oct-06 15:50:00 136 19.100 12.265 - 7.7 6.4 0.5 0.04

19-Oct-06 15:52:00 138 19.220 12.385 - 7.7 6.4 0.5 0.04

19-Oct-06 15:54:00 140 19.310 12.475 1100 7.7 6.4 0.5 0.04

19-Oct-06 15:59:00 145 19.475 12.640 - 7.7 6.4 0.5 0.04

19-Oct-06 16:04:00 150 19.540 12.705 1177 7.6 6.3 0.5 0.04

19-Oct-06 16:09:00 155 19.600 12.765 - 7.6 6.3 0.5 0.04

19-Oct-06 16:14:00 160 19.655 12.820 1253 7.6 6.3 0.5 0.04

19-Oct-06 16:19:00 165 19.700 12.865 - 7.6 6.3 0.5 0.04

19-Oct-06 16:24:00 170 19.765 12.930 1329 7.6 6.3 0.5 0.04

19-Oct-06 16:29:00 175 19.825 12.990 - 7.6 6.3 0.5 0.04

19-Oct-06 16:34:00 180 19.870 13.035 1406 7.6 6.3 0.5 0.04

19-Oct-06 16:34:30 180.5 18.870 12.035 - 0 0 0 - Start Recovery

19-Oct-06 16:35:00 181 17.995 11.160 - 0 0 0 -

19-Oct-06 16:35:30 181.5 17.210 10.375 - 0 0 0 -

19-Oct-06 16:36:00 182 16.430 9.595 - 0 0 0 -
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APPENDIX C5:  TW06-03 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

19-Oct-06 16:36:30 182.5 15.710 8.875 - 0 0 0 -

19-Oct-06 16:37:00 183 15.070 8.235 - 0 0 0 -

19-Oct-06 16:37:30 183.5 14.490 7.655 - 0 0 0 -

19-Oct-06 16:38:00 184 13.870 7.035 - 0 0 0 -

19-Oct-06 16:38:30 184.5 13.340 6.505 - 0 0 0 -

19-Oct-06 16:39:00 185 12.865 6.030 - 0 0 0 -

19-Oct-06 16:40:00 186 12.010 5.175 - 0 0 0 -

19-Oct-06 16:41:00 187 11.225 4.390 - 0 0 0 -

19-Oct-06 16:42:00 188 10.585 3.750 - 0 0 0 -

19-Oct-06 16:43:00 189 10.080 3.245 - 0 0 0 -

19-Oct-06 16:44:00 190 9.580 2.745 - 0 0 0 -

19-Oct-06 16:46:00 192 8.840 2.005 - 0 0 0 -

19-Oct-06 16:48:00 194 8.400 1.565 - 0 0 0 -

19-Oct-06 16:50:00 196 8.090 1.255 - 0 0 0 -

19-Oct-06 16:52:00 198 7.875 1.040 - 0 0 0 -

19-Oct-06 16:54:00 200 7.745 0.910 - 0 0 0 -

19-Oct-06 16:59:00 205 7.540 0.705 - 0 0 0 -

19-Oct-06 17:04:00 210 7.450 0.615 - 0 0 0 -

19-Oct-06 17:09:00 215 7.390 0.555 - 0 0 0 -

19-Oct-06 17:14:00 220 7.340 0.505 - 0 0 0 -

19-Oct-06 17:29:00 235 7.300 0.465 - 0 0 0 -

19-Oct-06 17:24:00 230 7.275 0.440 - 0 0 0 -

19-Oct-06 17:29:00 235 7.255 0.420 - 0 0 0 -

19-Oct-06 17:34:00 240 7.235 0.400 - 0 0 0 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = 0.78 m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

TW06-03 PUMP INTAKE DEPTH (m): 25.250 m

6.835 m-below top of datum SCREEN INTERVAL: 25.6 - 27.1 m below ground level

Top of Sounding Tube SLOT SIZE ("): 2.54 mm (0.100")

0.78 m AVAILABLE DRAWDOWN(m): 17.64 m

152 mm (6") SCREEN DIAMETER (mm): 127 mm (5")

27.1 m OBSERVER'S NAME: Mark Robertson

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m) DRAWDOWN (m)

METER 
READING  3

FLOW RATE 
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW RATE 
(L/s)

SPECIFIC 
CAPACITY  (L/s/m) COMMENTS

20-Oct-06 9:20:00 0 6.840 0.000 - - - - -

20-Oct-06 9:20:30 0.5 8.170 1.330 - - - - -

20-Oct-06 9:21:00 1 8.600 1.760 - 7.4 6.2 0.5 0.27

20-Oct-06 9:21:30 1.5 9.090 2.250 - 7.7 6.4 0.5 0.22

20-Oct-06 9:22:00 2 9.580 2.740 - 7.7 6.4 0.5 0.18

20-Oct-06 9:22:30 2.5 10.010 3.170 - - - - -

20-Oct-06 9:23:00 3 10.400 3.560 - 7.7 6.4 0.5 0.14

20-Oct-06 9:23:30 3.5 10.720 3.880 - - - - -

20-Oct-06 9:24:00 4 11.020 4.180 - - - - -

20-Oct-06 9:24:30 4.5 11.295 4.455 - - - - -

20-Oct-06 9:25:00 5 11.520 4.680 - 7.6 6.3 0.5 0.10

20-Oct-06 9:26:00 6 11.910 5.070 - 7.6 6.3 0.5 0.09

20-Oct-06 9:27:00 7 12.210 5.370 - 7.6 6.3 0.5 0.09

20-Oct-06 9:28:00 8 12.510 5.670 - 7.6 6.3 0.5 0.08

20-Oct-06 9:29:00 9 12.740 5.900 - 7.6 6.3 0.5 0.08

20-Oct-06 9:30:00 10 12.935 6.095 77 7.6 6.3 0.5 0.08

20-Oct-06 9:35:00 15 13.545 6.705 - 7.6 6.3 0.5 0.07

20-Oct-06 9:40:00 20 13.880 7.040 153 7.6 6.3 0.5 0.07

20-Oct-06 9:45:00 25 14.090 7.250 191 7.6 6.3 0.5 0.07

20-Oct-06 9:50:00 30 14.220 7.380 228 7.5 6.2 0.5 0.06

20-Oct-06 10:00:00 40 14.410 7.570 304 7.6 6.3 0.5 0.06

20-Oct-06 10:10:00 50 14.540 7.700 379 7.6 6.3 0.5 0.06

20-Oct-06 10:20:00 60 14.680 7.840 455 7.6 6.3 0.5 0.06

20-Oct-06 10:40:00 80 14.830 7.990 605 7.5 6.2 0.5 0.06

20-Oct-06 11:00:00 100 14.960 8.120 756 7.5 6.2 0.5 0.06

20-Oct-06 11:20:00 120 15.050 8.210 906 7.5 6.2 0.5 0.06

20-Oct-06 12:20:00 180 15.290 8.450 1357 7.5 6.2 0.5 0.06

20-Oct-06 12:50:00 210 15.360 8.520 1582 7.5 6.2 0.5 0.06

20-Oct-06 13:20:00 240 15.450 8.610 1807 7.5 6.2 0.5 0.05

20-Oct-06 14:20:00 300 15.550 8.710 2256 7.5 6.2 0.5 0.05

20-Oct-06 15:20:00 360 15.610 8.770 2705 7.5 6.2 0.5 0.05

20-Oct-06 16:20:00 420 15.670 8.830 3156 7.5 6.2 0.5 0.05

20-Oct-06 17:20:00 480 15.690 8.850 3605 - - - -

20-Oct-06 17:20:30 480.5 14.750 7.910 - 0 0 0.00 - Start Recovery

20-Oct-06 17:21:00 481 13.950 7.110 - 0 0 0.00 -

20-Oct-06 17:21:30 481.5 13.200 6.360 - 0 0 0.00 -

20-Oct-06 17:22:00 482 12.630 5.790 - 0 0 0.00 -

20-Oct-06 17:22:30 482.5 12.100 5.260 - 0 0 0.00 -

20-Oct-06 17:23:00 483 11.580 4.740 - 0 0 0.00 -

20-Oct-06 17:23:30 483.5 11.170 4.330 - 0 0 0.00 -

20-Oct-06 17:24:00 484 10.770 3.930 - 0 0 0.00 -

TOTAL WELL DEPTH:

DATUM STICK-UP(m):

WELL DIAMETER:

APPENDIX C6:  TW06-03  CONSTANT RATE PUMPING TEST DATA

DATUM DESCRIPTION:

EBA PROJECT NUMBER:

WELL NAME:

STATIC WATER LEVEL (m):
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1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

APPENDIX C6:  TW06-03  CONSTANT RATE PUMPING TEST DATA
EBA PROJECT NUMBER:

20-Oct-06 17:24:30 484.5 10.420 3.580 - 0 0 0.00 -

20-Oct-06 17:25:00 485 10.150 3.310 - 0 0 0.00 -

20-Oct-06 17:26:00 486 9.650 2.810 - 0 0 0.00 -

20-Oct-06 17:27:00 487 9.230 2.390 - 0 0 0.00 -

20-Oct-06 17:28:00 488 8.890 2.050 - 0 0 0.00 -

20-Oct-06 17:29:00 489 8.680 1.840 - 0 0 0.00 -

20-Oct-06 17:30:00 490 8.350 1.510 - 0 0 0.00 -

20-Oct-06 17:32:00 492 8.130 1.290 - 0 0 0.00 -

20-Oct-06 17:34:00 494 8.000 1.160 - 0 0 0.00 -

20-Oct-06 17:36:00 496 7.960 1.120 - 0 0 0.00 -

20-Oct-06 17:38:00 498 7.780 0.940 - 0 0 0.00 -

20-Oct-06 17:40:00 500 7.720 0.880 - 0 0 0.00 -

20-Oct-06 17:45:00 505 7.630 0.790 - 0 0 0.00 -

20-Oct-06 17:50:00 510 7.570 0.730 - 0 0 0.00 -

20-Oct-06 17:55:00 515 7.510 0.670 - 0 0 0.00 -

20-Oct-06 18:00:00 520 7.480 0.640 - 0 0 0.00 -

20-Oct-06 18:10:00 530 7.410 0.570 - 0 0 0.00 -

20-Oct-06 18:20:00 540 7.360 0.520 - 0 0 0.00 -

20-Oct-06 18:30:00 550 7.320 0.480 - 0 0 0.00 -

20-Oct-06 18:40:00 560 7.300 0.460 - 0 0 0.00 -

20-Oct-06 19:00:00 580 7.295 0.455 - 0 0 0.00 -

20-Oct-06 19:20:00 600 7.290 0.450 - 0 0 0.00 -
Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring



Page 1 of 2

APPEDIX C7:  STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW04-06 PUMP INTAKE DEPTH (m): 43.2 m (142 ft)

STATIC WATER LEVEL (m): 10.980 SCREEN INTERVAL: Bedrock Well

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): N/A

DATUM STICK-UP(m): 1.10 m AVAILABLE DRAWDOWN(m): 32.2 m (106 ft)

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): N/A

TOTAL WELL DEPTH: 49.6 OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING 3

FLOW RATE 
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW RATE
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

25-Oct-06 12:00:00 0 10.980 0.000 - - - - - Start Step 1

25-Oct-06 12:00:30 0.5 12.200 1.220 - 4.5 3.7413 0.284 0.23 5 USgpm

25-Oct-06 12:01:00 1 12.450 1.470 - 5 4.157 0.315 0.21

25-Oct-06 12:01:30 1.5 12.970 1.990 - 5 4.157 0.315 0.16

25-Oct-06 12:02:00 2 13.470 2.490 - 4.9 4.07386 0.309 0.12

25-Oct-06 12:02:30 2.5 13.970 2.990 - 5 4.157 0.315 0.11

25-Oct-06 12:03:00 3 14.260 3.280 - 5 4.157 0.315 0.10

25-Oct-06 12:03:30 3.5 14.690 3.710 - 5.1 4.24014 0.322 0.09

25-Oct-06 12:04:00 4 14.910 3.930 - 5 4.157 0.315 0.08

25-Oct-06 12:04:30 4.5 15.180 4.200 - 5 4.157 0.315 0.08

25-Oct-06 12:05:00 5 15.445 4.465 51 5 4.157 0.315 0.07

25-Oct-06 12:06:00 6 15.870 4.890 - 5.2 4.32328 0.328 0.07

25-Oct-06 12:07:00 7 16.110 5.130 - 5.1 4.24014 0.322 0.06

25-Oct-06 12:08:00 8 16.310 5.330 - 5.1 4.24014 0.322 0.06

25-Oct-06 12:09:00 9 16.490 5.510 - 5.1 4.24014 0.322 0.06

25-Oct-06 12:10:00 10 16.685 5.705 - 5.1 4.24014 0.322 0.06

25-Oct-06 12:12:00 12 16.970 5.990 - 5.1 4.24014 0.322 0.05

25-Oct-06 12:14:00 14 17.160 6.180 - 5.1 4.24014 0.322 0.05

25-Oct-06 12:16:00 16 17.340 6.360 - 5.1 4.24014 0.322 0.05

25-Oct-06 12:18:00 18 17.480 6.500 - 5.1 4.24014 0.322 0.05

25-Oct-06 12:20:00 20 17.620 6.640 102 5.1 4.24014 0.322 0.05

25-Oct-06 12:25:00 25 17.890 6.910 - 5.1 4.24014 0.322 0.05

25-Oct-06 12:30:00 30 18.110 7.130 153 5.1 4.24014 0.322 0.05

25-Oct-06 12:35:00 35 18.295 7.315 - 5.1 4.24014 0.322 0.04

25-Oct-06 12:40:00 40 18.440 7.460 204 5.1 4.24014 0.322 0.04

25-Oct-06 12:45:00 45 18.555 7.575 - 5.1 4.24014 0.322 0.04

25-Oct-06 12:50:00 50 18.660 7.680 255 5.1 4.24014 0.322 0.04

25-Oct-06 12:55:00 55 18.765 7.785 - 5.1 4.24014 0.322 0.04

25-Oct-06 13:00:00 60 18.850 7.870 306 5.1 4.24014 0.322 0.04

25-Oct-06 13:00:30 60.5 19.580 8.600 - 10.3 8.56342 0.650 0.08 Start Step 2

25-Oct-06 13:01:00 61 20.040 9.060 - 9.3 7.73202 0.587 0.06 10 USgpm

25-Oct-06 13:01:30 61.5 21.000 10.020 - 10.4 8.64656 0.656 0.07

25-Oct-06 13:02:00 62 21.600 10.620 - 10.2 8.48028 0.644 0.06

25-Oct-06 13:02:30 62.5 22.380 11.400 - 10.2 8.48028 0.644 0.06

25-Oct-06 13:03:00 63 23.115 12.135 - 10.2 8.48028 0.644 0.05

25-Oct-06 13:03:30 63.5 24.020 13.040 - 10.1 8.39714 0.637 0.05

25-Oct-06 13:04:00 64 24.510 13.530 - 10.1 8.39714 0.637 0.05
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APPEDIX C7:  STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

25-Oct-06 13:04:30 64.5 25.130 14.150 - 10.1 8.39714 0.637 0.05

25-Oct-06 13:05:00 65 25.750 14.770 - 10.1 8.39714 0.637 0.04

25-Oct-06 13:06:00 66 27.860 16.880 - 10.1 8.39714 0.637 0.04

25-Oct-06 13:08:00 68 28.760 17.780 - 10.1 8.39714 0.637 0.04

25-Oct-06 13:09:00 69 29.660 18.680 - 10.1 8.39714 0.637 0.03

25-Oct-06 13:10:30 70.5 31.600 20.620 - 10.1 8.39714 0.637 0.03

25-Oct-06 13:12:00 72 33.210 22.230 - 10.1 8.39714 0.637 0.03

25-Oct-06 13:16:00 76 35.360 24.380 465 10.1 8.39714 0.637 0.03

25-Oct-06 13:18:00 78 36.425 25.445 - 10.1 8.39714 0.637 0.03

25-Oct-06 13:20:00 80 37.335 26.355 506 10.1 8.39714 0.637 0.02

25-Oct-06 13:25:00 85 39.295 28.315 599 10.1 8.39714 0.637 0.02

25-Oct-06 13:30:00 90 42.360 31.380 616 10.1 8.39714 0.637 0.02 Pump Cavitating

25-Oct-06 13:30:30 90.5 41.440 30.460 - 0 0 0.000 - Start Recovery

25-Oct-06 13:31:00 91 39.630 28.650 - 0 0 0.000 -

25-Oct-06 13:31:30 91.5 37.680 26.700 - 0 0 0.000 -

25-Oct-06 13:32:00 92 36.410 25.430 - 0 0 0.000 -

25-Oct-06 13:32:30 92.5 34.830 23.850 - 0 0 0.000 -

25-Oct-06 13:33:00 93 33.300 22.320 - 0 0 0.000 -

25-Oct-06 13:33:30 93.5 31.860 20.880 - 0 0 0.000 -

25-Oct-06 13:34:00 94 30.390 19.410 - 0 0 0.000 -

25-Oct-06 13:34:30 94.5 29.050 18.070 - 0 0 0.000 -

25-Oct-06 13:35:00 95 28.830 17.850 - 0 0 0.000 -

25-Oct-06 13:36:00 96 23.590 12.610 - 0 0 0.000 -

25-Oct-06 13:37:00 97 21.830 10.850 - 0 0 0.000 -

25-Oct-06 13:38:00 98 20.160 9.180 - 0 0 0.000 -

25-Oct-06 13:39:00 99 18.960 7.980 - 0 0 0.000 -

25-Oct-06 13:40:00 100 17.200 6.220 - 0 0 0.000 -

25-Oct-06 13:42:00 102 16.270 5.290 - 0 0 0.000 -

25-Oct-06 13:44:00 104 15.750 4.770 - 0 0 0.000 -

25-Oct-06 13:46:00 106 15.430 4.450 - 0 0 0.000 -

25-Oct-06 13:48:00 108 15.120 4.140 - 0 0 0.000 -

25-Oct-06 13:50:00 110 14.710 3.730 - 0 0 0.000 -

25-Oct-06 13:55:00 115 14.450 3.470 - 0 0 0.000 -

25-Oct-06 14:00:00 120 14.280 3.300 - 0 0 0.000 -

25-Oct-06 14:05:00 125 14.130 3.150 - 0 0 0.000 -

25-Oct-06 14:10:00 130 14.010 3.030 - 0 0 0.000 -

25-Oct-06 14:15:00 135 13.900 2.920 - 0 0 0.000 -

25-Oct-06 14:20:00 140 13.820 2.840 - 0 0 0.000 -

25-Oct-06 14:40:00 160 13.750 2.770 - 0 0 0.000 -

26-Oct-06 8:45:00 1245 12.840 1.860 - 0 0 0.000 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = 1.10 m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW04-06 PUMP INTAKE DEPTH (m): 43.2 m (142 ft)

STATIC WATER LEVEL (m): 10.980 SCREEN INTERVAL: Bedrock Well

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): N/A

DATUM STICK-UP(m): 1.10 m AVAILABLE DRAWDOWN(m): 32.2 m (106 ft)

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): N/A

TOTAL WELL DEPTH: 49.6 OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING  3

FLOW 
RATE 

(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

26-Oct-06 8:45:00 0 12.840 0.000 - - - - -

26-Oct-06 8:45:30 0.5 16.500 3.660 - 12 10.0 0.8 0.21

26-Oct-06 8:46:00 1 16.800 3.960 - 6 5.0 0.4 0.10

26-Oct-06 8:46:30 1.5 16.760 3.920 - 5 4.2 0.3 0.08

26-Oct-06 8:47:00 2 16.675 3.835 - 5 4.2 0.3 0.08

26-Oct-06 8:47:30 2.5 16.665 3.825 - 5 4.2 0.3 0.08

26-Oct-06 8:48:00 3 16.670 3.830 - 5 4.2 0.3 0.08

26-Oct-06 8:48:30 3.5 16.690 3.850 - 5 4.2 0.3 0.08

26-Oct-06 8:49:00 4 16.725 3.885 - 5 4.2 0.3 0.08

26-Oct-06 8:49:30 4.5 16.740 3.900 - 5 4.2 0.3 0.08

26-Oct-06 8:50:00 5 16.785 3.945 - 5 4.2 0.3 0.08

26-Oct-06 8:51:00 6 16.845 4.005 - 5 4.2 0.3 0.08

26-Oct-06 8:52:00 7 16.925 4.085 - 5 4.2 0.3 0.08

26-Oct-06 8:53:00 8 16.985 4.145 - 5 4.2 0.3 0.08

26-Oct-06 8:54:00 9 17.040 4.200 - 5 4.2 0.3 0.08

26-Oct-06 8:55:00 10 17.090 4.250 56 5 4.2 0.3 0.07

26-Oct-06 9:00:00 15 17.305 4.465 101 5 4.2 0.3 0.07

26-Oct-06 9:05:00 20 17.480 4.640 124 5 4.2 0.3 0.07

26-Oct-06 9:10:00 25 17.620 4.780 147 5 4.2 0.3 0.07

26-Oct-06 9:15:00 30 17.770 4.930 170 5 4.2 0.3 0.06

26-Oct-06 9:25:00 40 17.970 5.130 193 5 4.2 0.3 0.06

26-Oct-06 9:35:00 50 18.130 5.290 239 5 4.2 0.3 0.06

26-Oct-06 9:45:00 60 18.250 5.410 285 5 4.2 0.3 0.06

26-Oct-06 10:05:00 80 18.430 5.590 377 5 4.2 0.3 0.06

26-Oct-06 10:25:00 100 18.575 5.735 469 5 4.2 0.3 0.06

26-Oct-06 10:45:00 120 18.677 5.837 560 5 4.2 0.3 0.05

26-Oct-06 11:15:00 150 18.785 5.945 698 5 4.2 0.3 0.05

26-Oct-06 11:45:00 180 18.890 6.050 835 5 4.2 0.3 0.05

26-Oct-06 12:15:00 210 18.960 6.120 971 5 4.2 0.3 0.05

26-Oct-06 12:45:00 240 19.020 6.180 1108 5 4.2 0.3 0.05

26-Oct-06 13:45:00 300 19.090 6.250 1382 5 4.2 0.3 0.05

26-Oct-06 14:45:00 360 19.170 6.330 - 5 4.2 0.3 0.05

26-Oct-06 15:45:00 420 19.245 6.405 1925 5 4.2 0.3 0.05

26-Oct-06 16:45:00 480 19.320 6.480 2198 5 4.2 0.3 0.05 Start Recovery

26-Oct-06 16:45:30 480.5 18.660 5.820 - 0 0 0.00 -

APPENDIX C8:  CONSTANT RATE PUMPING TEST DATA
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW04-06 PUMP INTAKE DEPTH (m): 43.2 m (142 ft)

APPENDIX C8:  CONSTANT RATE PUMPING TEST DATA

26-Oct-06 16:46:00 481 18.060 5.220 - 0 0 0.00 -

26-Oct-06 16:46:30 481.5 17.590 4.750 - 0 0 0.00 -

26-Oct-06 16:47:00 482 17.245 4.405 - 0 0 0.00 -

26-Oct-06 16:47:30 482.5 16.930 4.090 - 0 0 0.00 -

26-Oct-06 16:48:00 483 16.710 3.870 - 0 0 0.00 -

26-Oct-06 16:48:30 483.5 16.505 3.665 - 0 0 0.00 -

26-Oct-06 16:49:00 484 16.345 3.505 - 0 0 0.00 -

26-Oct-06 16:49:30 484.5 16.215 3.375 - 0 0 0.00 -

26-Oct-06 16:50:00 485 16.100 3.260 - 0 0 0.00 -

26-Oct-06 16:51:00 486 15.905 3.065 - 0 0 0.00 -

26-Oct-06 16:52:00 487 15.750 2.910 - 0 0 0.00 -

26-Oct-06 16:53:00 488 15.615 2.775 - 0 0 0.00 -

26-Oct-06 16:54:00 489 15.510 2.670 - 0 0 0.00 -

26-Oct-06 16:55:00 490 15.420 2.580 - 0 0 0.00 -

26-Oct-06 16:57:00 492 15.265 2.425 - 0 0 0.00 -

26-Oct-06 16:59:00 494 15.145 2.305 - 0 0 0.00 -

26-Oct-06 17:01:00 496 15.050 2.210 - 0 0 0.00 -

26-Oct-06 17:03:00 498 14.980 2.140 - 0 0 0.00 -

26-Oct-06 17:05:00 500 14.915 2.075 - 0 0 0.00 -

26-Oct-06 17:10:00 505 14.760 1.920 - 0 0 0.00 -

26-Oct-06 17:15:00 510 14.660 1.820 - 0 0 0.00 -

26-Oct-06 17:20:00 515 14.580 1.740 - 0 0 0.00 -

26-Oct-06 17:25:00 520 14.500 1.660 - 0 0 0.00 -

26-Oct-06 17:35:00 530 14.385 1.545 - 0 0 0.00 -

26-Oct-06 17:45:00 540 14.295 1.455 - 0 0 0.00 -

26-Oct-06 17:55:00 550 14.180 1.340 - 0 0 0.00 -

26-Oct-06 18:05:00 560 14.150 1.310 - 0 0 0.00 -

26-Oct-06 18:25:00 580 14.040 1.200 - 0 0 0.00 -

26-Oct-06 18:45:00 600 13.960 1.120 - 0 0 0.00 -

26-Oct-06 19:05:00 620 13.890 1.050 - 0 0 0.00 -

26-Oct-06 19:25:00 640 13.830 0.990 - 0 0 0.00 -

26-Oct-06 19:45:00 660 13.780 0.940 - 0 0 0.00 -

26-Oct-06 20:15:00 690 13.725 0.885 - 0 0 0.00 -

26-Oct-06 20:45:00 720 13.675 0.835 - 0 0 0.00 -
Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW04-06 PUMP INTAKE DEPTH (m): 43.2 m (142 ft)

STATIC WATER LEVEL (m): 10.980 SCREEN INTERVAL: Bedrock Well

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): N/A

DATUM STICK-UP(m): 1.10 m AVAILABLE DRAWDOWN(m): 32.2 m (106 ft)

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): N/A

TOTAL WELL DEPTH: 49.6 OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING  3

FLOW 
RATE 

(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

26-Oct-06 8:45:00 0 12.840 0.000 - - - - -

26-Oct-06 8:45:30 0.5 16.500 3.660 - 12 10.0 0.8 0.21

26-Oct-06 8:46:00 1 16.800 3.960 - 6 5.0 0.4 0.10

26-Oct-06 8:46:30 1.5 16.760 3.920 - 5 4.2 0.3 0.08

26-Oct-06 8:47:00 2 16.675 3.835 - 5 4.2 0.3 0.08

26-Oct-06 8:47:30 2.5 16.665 3.825 - 5 4.2 0.3 0.08

26-Oct-06 8:48:00 3 16.670 3.830 - 5 4.2 0.3 0.08

26-Oct-06 8:48:30 3.5 16.690 3.850 - 5 4.2 0.3 0.08

26-Oct-06 8:49:00 4 16.725 3.885 - 5 4.2 0.3 0.08

26-Oct-06 8:49:30 4.5 16.740 3.900 - 5 4.2 0.3 0.08

26-Oct-06 8:50:00 5 16.785 3.945 - 5 4.2 0.3 0.08

26-Oct-06 8:51:00 6 16.845 4.005 - 5 4.2 0.3 0.08

26-Oct-06 8:52:00 7 16.925 4.085 - 5 4.2 0.3 0.08

26-Oct-06 8:53:00 8 16.985 4.145 - 5 4.2 0.3 0.08

26-Oct-06 8:54:00 9 17.040 4.200 - 5 4.2 0.3 0.08

26-Oct-06 8:55:00 10 17.090 4.250 56 5 4.2 0.3 0.07

26-Oct-06 9:00:00 15 17.305 4.465 101 5 4.2 0.3 0.07

26-Oct-06 9:05:00 20 17.480 4.640 124 5 4.2 0.3 0.07

26-Oct-06 9:10:00 25 17.620 4.780 147 5 4.2 0.3 0.07

26-Oct-06 9:15:00 30 17.770 4.930 170 5 4.2 0.3 0.06

26-Oct-06 9:25:00 40 17.970 5.130 193 5 4.2 0.3 0.06

26-Oct-06 9:35:00 50 18.130 5.290 239 5 4.2 0.3 0.06

26-Oct-06 9:45:00 60 18.250 5.410 285 5 4.2 0.3 0.06

26-Oct-06 10:05:00 80 18.430 5.590 377 5 4.2 0.3 0.06

26-Oct-06 10:25:00 100 18.575 5.735 469 5 4.2 0.3 0.06

26-Oct-06 10:45:00 120 18.677 5.837 560 5 4.2 0.3 0.05

26-Oct-06 11:15:00 150 18.785 5.945 698 5 4.2 0.3 0.05

26-Oct-06 11:45:00 180 18.890 6.050 835 5 4.2 0.3 0.05

26-Oct-06 12:15:00 210 18.960 6.120 971 5 4.2 0.3 0.05

26-Oct-06 12:45:00 240 19.020 6.180 1108 5 4.2 0.3 0.05

26-Oct-06 13:45:00 300 19.090 6.250 1382 5 4.2 0.3 0.05

26-Oct-06 14:45:00 360 19.170 6.330 - 5 4.2 0.3 0.05

26-Oct-06 15:45:00 420 19.245 6.405 1925 5 4.2 0.3 0.05

26-Oct-06 16:45:00 480 19.320 6.480 2198 5 4.2 0.3 0.05 Start Recovery

26-Oct-06 16:45:30 480.5 18.660 5.820 - 0 0 0.00 -

APPENDIX C8:  CONSTANT RATE PUMPING TEST DATA
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EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW04-06 PUMP INTAKE DEPTH (m): 43.2 m (142 ft)

APPENDIX C8:  CONSTANT RATE PUMPING TEST DATA

26-Oct-06 16:46:00 481 18.060 5.220 - 0 0 0.00 -

26-Oct-06 16:46:30 481.5 17.590 4.750 - 0 0 0.00 -

26-Oct-06 16:47:00 482 17.245 4.405 - 0 0 0.00 -

26-Oct-06 16:47:30 482.5 16.930 4.090 - 0 0 0.00 -

26-Oct-06 16:48:00 483 16.710 3.870 - 0 0 0.00 -

26-Oct-06 16:48:30 483.5 16.505 3.665 - 0 0 0.00 -

26-Oct-06 16:49:00 484 16.345 3.505 - 0 0 0.00 -

26-Oct-06 16:49:30 484.5 16.215 3.375 - 0 0 0.00 -

26-Oct-06 16:50:00 485 16.100 3.260 - 0 0 0.00 -

26-Oct-06 16:51:00 486 15.905 3.065 - 0 0 0.00 -

26-Oct-06 16:52:00 487 15.750 2.910 - 0 0 0.00 -

26-Oct-06 16:53:00 488 15.615 2.775 - 0 0 0.00 -

26-Oct-06 16:54:00 489 15.510 2.670 - 0 0 0.00 -

26-Oct-06 16:55:00 490 15.420 2.580 - 0 0 0.00 -

26-Oct-06 16:57:00 492 15.265 2.425 - 0 0 0.00 -

26-Oct-06 16:59:00 494 15.145 2.305 - 0 0 0.00 -

26-Oct-06 17:01:00 496 15.050 2.210 - 0 0 0.00 -

26-Oct-06 17:03:00 498 14.980 2.140 - 0 0 0.00 -

26-Oct-06 17:05:00 500 14.915 2.075 - 0 0 0.00 -

26-Oct-06 17:10:00 505 14.760 1.920 - 0 0 0.00 -

26-Oct-06 17:15:00 510 14.660 1.820 - 0 0 0.00 -

26-Oct-06 17:20:00 515 14.580 1.740 - 0 0 0.00 -

26-Oct-06 17:25:00 520 14.500 1.660 - 0 0 0.00 -

26-Oct-06 17:35:00 530 14.385 1.545 - 0 0 0.00 -

26-Oct-06 17:45:00 540 14.295 1.455 - 0 0 0.00 -

26-Oct-06 17:55:00 550 14.180 1.340 - 0 0 0.00 -

26-Oct-06 18:05:00 560 14.150 1.310 - 0 0 0.00 -

26-Oct-06 18:25:00 580 14.040 1.200 - 0 0 0.00 -

26-Oct-06 18:45:00 600 13.960 1.120 - 0 0 0.00 -

26-Oct-06 19:05:00 620 13.890 1.050 - 0 0 0.00 -

26-Oct-06 19:25:00 640 13.830 0.990 - 0 0 0.00 -

26-Oct-06 19:45:00 660 13.780 0.940 - 0 0 0.00 -

26-Oct-06 20:15:00 690 13.725 0.885 - 0 0 0.00 -

26-Oct-06 20:45:00 720 13.675 0.835 - 0 0 0.00 -
Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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APPENDIX C9: TW06-05 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

WELL NAME: TW06-05 PUMP INTAKE DEPTH (m): 53.90 m (177 ft)

STATIC WATER LEVEL (m): 7.725 m SCREEN INTERVAL: Bedrock Well

DATUM DESCRIPTION: Top of Sounding Tube SLOT SIZE ("): N/A

DATUM STICK-UP(m): 0.68 m AVAILABLE DRAWDOWN(m): 32.61

WELL DIAMETER: 152 mm (6") SCREEN DIAMETER (mm): N/A

TOTAL WELL DEPTH: 62.65 m OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING 3

FLOW RATE 
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

23-Oct-06 13:40:00 0 7.725 0.000 - 10 8.314 0.631 - Start Step 1

23-Oct-06 13:40:30 0.5 9.200 1.475 - 10 8.314 0.631 0.43 10 USgpm

23-Oct-06 13:41:00 1 10.310 2.585 - 10 8.314 0.631 0.24

23-Oct-06 13:41:30 1.5 11.130 3.405 - 10 8.314 0.631 0.19

23-Oct-06 13:42:00 2 11.900 4.175 - - - - -

23-Oct-06 13:42:30 2.5 12.780 5.055 - 10 8.314 0.631 0.12

23-Oct-06 13:43:00 3 13.230 5.505 - - - - -

23-Oct-06 13:43:30 3.5 13.920 6.195 - - - - -

23-Oct-06 13:44:00 4 14.525 6.800 - - - - -

23-Oct-06 13:44:30 4.5 15.100 7.375 - - - - -

23-Oct-06 13:45:00 5 15.610 7.885 - - - - -

23-Oct-06 13:46:00 6 16.670 8.945 - - - - -

23-Oct-06 13:47:00 7 17.430 9.705 - - - - -

23-Oct-06 13:48:00 8 18.240 10.515 - - - - -

23-Oct-06 13:49:00 9 18.860 11.135 - - - - -

23-Oct-06 13:50:00 10 19.555 11.830 - 10 8.314 0.631 0.05

23-Oct-06 13:52:00 12 20.660 12.935 - - - - -

23-Oct-06 13:54:00 14 22.620 14.895 - - - - -

23-Oct-06 13:56:00 16 23.460 15.735 - - - - -

23-Oct-06 14:00:00 20 23.780 16.055 - - - - -

23-Oct-06 14:05:00 25 24.930 17.205 - - - - -

23-Oct-06 14:10:00 30 26.000 18.275 294 9 7.4826 0.568 0.03

23-Oct-06 14:15:00 35 27.685 19.960 - 10 8.314 0.631 0.03

23-Oct-06 14:20:00 40 28.920 21.195 399 - - - -

23-Oct-06 14:25:00 45 29.820 22.095 - - - - -

23-Oct-06 14:30:00 50 30.530 22.805 499 - - - -

23-Oct-06 14:35:00 55 31.130 23.405 600 - - - -

23-Oct-06 14:40:00 60 31.645 23.920 - 10 8.314 0.631 0.03

23-Oct-06 14:40:30 60.5 32.190 24.465 - 15 12.471 0.946 0.04 Start Step 2

23-Oct-06 14:41:00 61 32.670 24.945 - - - - - 15 USgpm

23-Oct-06 14:41:30 61.5 33.330 25.605 - 15 12.471 0.946 0.04

23-Oct-06 14:42:00 62 33.740 26.015 - - - - -

23-Oct-06 14:42:30 62.5 34.230 26.505 - 15 12.471 0.946 0.04

23-Oct-06 14:43:00 63 34.775 27.050 - - - - -

23-Oct-06 14:43:30 63.5 35.150 27.425 - - - - -

23-Oct-06 14:44:00 64 35.680 27.955 - 15 12.471 0.946 0.03

23-Oct-06 14:44:30 64.5 35.950 28.225 - 15 12.471 0.946 0.03

23-Oct-06 14:45:00 65 36.330 28.605 - - - - -

23-Oct-06 14:47:00 67 37.705 29.980 - 15 12.471 0.946 0.03

23-Oct-06 14:48:00 68 38.310 30.585 - 15 12.471 0.946 0.03

23-Oct-06 14:49:00 69 38.870 31.145 - - - - -

23-Oct-06 14:50:00 70 39.360 31.635 749 15 12.471 0.946 0.03
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APPENDIX C9: TW06-05 STEP DRAWDOWN PUMPING TEST DATA
EBA PROJECT NUMBER: 1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

23-Oct-06 14:52:00 72 40.330 32.605 - 14 11.6396 0.883 0.03

23-Oct-06 14:56:00 76 41.830 34.105 - 16 13.3024 1.009 0.03

23-Oct-06 14:58:00 78 42.630 34.905 - 15 12.471 0.946 0.03

23-Oct-06 15:00:00 80 42.700 34.975 900 15 12.471 0.946 0.03

23-Oct-06 15:05:00 85 46.620 38.895 - - - - -

23-Oct-06 15:10:00 90 47.925 40.200 1049 15 12.471 0.946 0.02

23-Oct-06 15:15:00 95 49.430 41.705 - 14 11.6396 0.883 0.02

23-Oct-06 15:20:00 100 50.520 42.795 1192 - - - -

23-Oct-06 15:25:00 105 52.090 44.365 - 14 11.6396 0.883 0.02

23-Oct-06 15:30:00 110 53.110 45.385 1334 13 10.8082 0.820 0.02

23-Oct-06 15:35:00 115 53.290 45.565 1442 - - - -

23-Oct-06 15:35:30 115.5 50.500 42.775 - 0 0 0.000 - Start Recovery

23-Oct-06 15:36:00 116 48.600 40.875 - 0 0 0.000 -

23-Oct-06 15:36:30 116.5 49.960 42.235 - 0 0 0.000 -

23-Oct-06 15:37:00 117 45.120 37.395 - 0 0 0.000 -

23-Oct-06 15:37:30 117.5 43.320 35.595 - 0 0 0.000 -

23-Oct-06 15:38:00 118 42.090 34.365 - 0 0 0.000 -

23-Oct-06 15:38:30 118.5 40.950 33.225 - 0 0 0.000 -

23-Oct-06 15:39:00 119 39.800 32.075 - 0 0 0.000 -

23-Oct-06 15:40:00 120 38.960 31.235 - 0 0 0.000 -

23-Oct-06 15:41:00 121 37.970 30.245 - 0 0 0.000 -

23-Oct-06 15:42:00 122 34.630 26.905 - 0 0 0.000 -

23-Oct-06 15:43:00 123 32.940 25.215 - 0 0 0.000 -

23-Oct-06 15:44:00 124 31.770 24.045 - 0 0 0.000 -

23-Oct-06 15:45:30 125.5 29.920 22.195 - 0 0 0.000 -

23-Oct-06 15:47:00 127 28.330 20.605 - 0 0 0.000 -

23-Oct-06 15:49:00 129 26.440 18.715 - 0 0 0.000 -

23-Oct-06 15:51:00 131 24.940 17.215 - 0 0 0.000 -

23-Oct-06 15:53:00 133 23.620 15.895 - 0 0 0.000 -

23-Oct-06 15:55:00 135 22.520 14.795 - 0 0 0.000 -

23-Oct-06 16:00:00 140 20.410 12.685 - 0 0 0.000 -

23-Oct-06 16:05:00 145 18.920 11.195 - 0 0 0.000 -

23-Oct-06 16:10:00 150 17.810 10.085 - 0 0 0.000 -

23-Oct-06 16:15:00 155 17.240 9.515 - 0 0 0.000 -

23-Oct-06 16:20:00 160 16.290 8.565 - 0 0 0.000 -

23-Oct-06 16:25:00 165 15.755 8.030 - 0 0 0.000 -

23-Oct-06 16:30:00 170 15.270 7.545 - 0 0 0.000 -

23-Oct-06 16:35:00 175 14.920 7.195 - 0 0 0.000 -

23-Oct-06 16:40:00 180 14.570 6.845 - 0 0 0.000 -

23-Oct-06 16:45:00 185 14.280 6.555 - 0 0 0.000 -

23-Oct-06 16:50:00 190 14.020 6.295 - 0 0 0.000 -

23-Oct-06 16:55:00 195 13.790 6.065 - 0 0 0.000 -

23-Oct-06 17:00:00 200 13.580 5.855 - 0 0 0.000 -

23-Oct-06 17:05:00 205 13.410 5.685 - 0 0 0.000 -

24-Oct-06 9:06:00 1166 9.955 2.230 - 0 0 0.000 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = 0.68 m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

TW06-05 PUMP INTAKE DEPTH (m): 53.90 m (177 ft)

7.725 m SCREEN INTERVAL: Bedrock Well

Top of Sounding Tube SLOT SIZE ("): N/A

0.68 m AVAILABLE DRAWDOWN(m): 32.61

152 mm (6") SCREEN DIAMETER (mm): N/A

62.65 m OBSERVER'S NAME: Patrick Kenny

DATE TIME
ELAPSED 
TIME (min)

DEPTH TO 
WATER (m)

DRAWDOWN 
(m)

METER 
READING  3

FLOW RATE 
(USGPM)

FLOW 
RATE 
(IGPM)

FLOW 
RATE 
(L/s)

SPECIFIC 
CAPACITY 

(L/s/m) COMMENTS

24-Oct-06 9:06:00 0 9.955 0.000 - - - - -

24-Oct-06 9:06:30 0.5 11.55 1.595 - - - - -

24-Oct-06 9:07:00 1 12.21 2.255 - 10 8.314 0.631 0.28

24-Oct-06 9:07:30 1.5 13.145 3.190 - 10 8.314 0.631 0.20

24-Oct-06 9:08:00 2 13.88 3.925 - 10 8.314 0.631 0.16

24-Oct-06 9:08:30 2.5 14.72 4.765 - 10 8.314 0.631 0.13

24-Oct-06 9:09:00 3 15.395 5.440 - - - - -

24-Oct-06 9:09:30 3.5 16.15 6.195 - - - - -

24-Oct-06 9:10:00 4 16.76 6.805 - - - - -

24-Oct-06 9:10:30 4.5 17.28 7.325 - 10 8.314 0.631 0.09

24-Oct-06 9:11:00 5 17.85 7.895 - 10 8.314 0.631 0.08

24-Oct-06 9:12:00 6 19.195 9.240 - 10 8.314 0.631 0.07

24-Oct-06 9:13:00 7 19.815 9.860 - 10 8.314 0.631 0.06

24-Oct-06 9:14:00 8 20.64 10.685 - 10 8.314 0.631 0.06

24-Oct-06 9:15:00 9 21.37 11.415 - 10 8.314 0.631 0.06

24-Oct-06 9:16:00 10 22.05 12.095 108 10 8.314 0.631 0.05

24-Oct-06 9:21:00 15 24.63 14.675 - 10 8.314 0.631 0.04

24-Oct-06 9:26:00 20 26.445 16.490 206 10 8.314 0.631 0.04

24-Oct-06 9:31:00 25 27.73 17.775 - 10 8.314 0.631 0.04

24-Oct-06 9:36:00 30 28.76 18.805 306 10 8.314 0.631 0.03

24-Oct-06 9:46:00 40 30.195 20.240 402 10 8.314 0.631 0.03

24-Oct-06 9:56:00 50 31.21 21.255 - 10 8.314 0.631 0.03

24-Oct-06 10:06:00 60 32.54 22.585 - 10 8.314 0.631 0.03

24-Oct-06 10:26:00 80 34.48 24.525 804 10 8.314 0.631 0.03

24-Oct-06 10:46:00 100 35.68 25.725 987 10 8.314 0.631 0.02

24-Oct-06 11:06:00 120 36.515 26.560 1184 10 8.314 0.631 0.02

24-Oct-06 11:36:00 150 37.51 27.555 1474 10 8.314 0.631 0.02

24-Oct-06 12:06:00 180 38.335 28.380 - 10 8.314 0.631 0.02

24-Oct-06 12:36:00 210 39.065 29.110 2051 10 8.314 0.631 0.02

24-Oct-06 13:06:00 240 40.08 30.125 - 10 8.314 0.631 0.02

24-Oct-06 14:06:00 300 41.05 31.095 2909 10 8.314 0.631 0.02

24-Oct-06 15:06:00 360 42.83 32.875 3500 10 8.314 0.631 0.02

24-Oct-06 16:06:00 420 44.54 34.585 4096 10 8.314 0.631 0.02

24-Oct-06 17:06:00 480 45.5 35.545 4674 10 8.314 0.631 0.02 Start Recovery

24-Oct-06 17:06:30 480.5 43.4 33.445 - 0 0 0.00 -

24-Oct-06 17:07:00 481 42.62 32.665 - 0 0 0.00 -

TOTAL WELL DEPTH:

DATUM STICK-UP(m):

WELL DIAMETER:

APPENDIX C10:  TW06-05 CONSTANT RATE PUMPING TEST DATA

DATUM DESCRIPTION:

EBA PROJECT NUMBER:

WELL NAME:

STATIC WATER LEVEL (m):
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1260009 PROJECT LOCATION: Whitehorse Copper Subdivision

APPENDIX C10:  TW06-05 CONSTANT RATE PUMPING TEST DATA
EBA PROJECT NUMBER:

24-Oct-06 17:07:30 481.5 41.73 31.775 - 0 0 0.00 -

24-Oct-06 17:08:00 482 40.84 30.885 - 0 0 0.00 -

24-Oct-06 17:08:30 482.5 40 30.045 - 0 0 0.00 -

24-Oct-06 17:09:00 483 39.22 29.265 - 0 0 0.00 -

24-Oct-06 17:09:30 483.5 38.445 28.490 - 0 0 0.00 -

24-Oct-06 17:10:00 484 37.76 27.805 - 0 0 0.00 -

24-Oct-06 17:10:30 484.5 37.02 27.065 - 0 0 0.00 -

24-Oct-06 17:11:00 485 36.435 26.480 - 0 0 0.00 -

24-Oct-06 17:12:00 486 35.2 25.245 - 0 0 0.00 -

24-Oct-06 17:13:00 487 34.12 24.165 - 0 0 0.00 -

24-Oct-06 17:14:00 488 33.1 23.145 - 0 0 0.00 -

24-Oct-06 17:15:00 489 32.12 22.165 - 0 0 0.00 -

24-Oct-06 17:16:00 490 31.4 21.445 - 0 0 0.00 -

24-Oct-06 17:18:00 492 29.90 19.945 - 0 0 0.00 -

24-Oct-06 17:20:00 494 28.58 18.625 - 0 0 0.00 -

24-Oct-06 17:22:00 496 27.62 17.665 - 0 0 0.00 -

24-Oct-06 17:24:00 498 26.74 16.785 - 0 0 0.00 -

24-Oct-06 17:26:00 500 25.97 16.015 - 0 0 0.00 -

24-Oct-06 17:31:00 505 24.46 14.505 - 0 0 0.00 -

24-Oct-06 17:36:00 510 23.33 13.375 - 0 0 0.00 -

24-Oct-06 17:41:00 515 22.47 12.515 - 0 0 0.00 -

24-Oct-06 17:46:00 520 21.77 11.815 - 0 0 0.00 -

24-Oct-06 17:56:00 530 20.71 10.755 - 0 0 0.00 -

24-Oct-06 18:06:00 540 19.91 9.955 - 0 0 0.00 -

24-Oct-06 18:16:00 550 19.28 9.325 - 0 0 0.00 -

24-Oct-06 18:36:00 570 18.30 8.345 - 0 0 0.00 -

24-Oct-06 18:51:00 585 17.73 7.775 - 0 0 0.00 -

24-Oct-06 19:06:00 600 17.25 7.295 - 0 0 0.00 -

24-Oct-06 19:36:00 630 16.49 6.535 - 0 0 0.00 -

24-Oct-06 20:06:00 660 15.855 5.900 - 0 0 0.00 -

24-Oct-06 20:36:00 690 15.33 5.375 - 0 0 0.00 -

24-Oct-06 21:06:00 720 14.92 4.965 - 0 0 0.00 -

25-Oct-06 9:30:00 1464 10.44 0.485 - 0 0 0.00 -

Notes:
1) Depth to Water below top of sounding tube (Stick-up = x.xxx m)
2) "-" indicates no data or not applicable
3) May be a flow tototalizaer, instantaneous flow meter or other method of flow rate monitoring
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APPENDIX D 
APPENDIX D TW06-01 STEP TEST AND CONSTANT RATE TEST ANALYSIS  



DATE FILE NO.DWN. CHKD. DRWG.

CLIENT TITLE

PROJECT

NOVEMBER 2006

STEP TEST AND SPECIFIC CAPACITY
FOR WELL #1

KSJ 1260009

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION
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CLIENT TITLE

PROJECT

DATE FILE NO.DWN. CHKD. DRWG.

CONSTANT RATE PUMPING TEST ANALYSIS- 
TW06-01

KSJ

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION

FIGURE D21260009OCTOBER 2006

Notes:
1) Pumping test start:      October 18, 2006 at 15:38 PM
2) Pumping rate:             1.6 IGPM (0.10 L/s)
2) Aquifer thickness (b):  18.3 m 

MID PUMPING
T1= 1 m2/day
K1= 4.5 x 10-7 m/s

LATE PUMPING
T1= 2 m2/day
K1= 1.0 x 10-6 m/s

EARLY RECOVERY
T1= 2 m2/day
K1= 1.5 x 10-6 m/s

MID-LATE RECOVERY
T1= 0.4 m2/day
K1= 2.6 x 10-7 m/s

RMM
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APPENDIX E 
APPENDIX E TW06-02 STEP TEST AND CONSTANT RATE TEST ANALYSIS  



DATE FILE NO.DWN. CHKD. DRWG.

CLIENT TITLE

PROJECT

NOVEMBER 2006

STEP TEST AND SPECIFIC CAPACITY
FOR TW06-02

KSJ 1260009

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION
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CONSTANT RATE PUMPING TEST ANALYSIS- 
TW06-02

KSJ

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION

FIGURE E21260009OCTOBER 2006

Notes:
1) Pumping test start:      October 18, 2006 at 15:38 PM
2) Pumping rate:             1.6 IGPM (0.10 L/s)
2) Aquifer thickness (b):  18.3 m 

LATE PUMPING
T1= 0.1 m2/day
K1= 2.3 x 10-8 m/s

EARLY RECOVERY
T1= 2 m2/day
K1= 3.1 x 10-7 m/s

MID-LATE RECOVERY
T1= 1 m2/day
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APPENDIX F 
APPENDIX F TW06-03 STEP TEST AND CONSTANT RATE TEST ANALYSIS  



DATE FILE NO.DWN. CHKD. DRWG.

CLIENT TITLE

PROJECT

NOVEMBER 2006

STEP TEST AND SPECIFIC CAPACITY
FOR TW06-03

KSJ 1260009

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION
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CONSTANT RATE PUMPING TEST ANALYSIS- 
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HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION

FIGURE F21260009OCTOBER 2006

LATE PUMPING
T1= 14 m2/day
K1= 8.0 x 10-6 m/s

EARLY RECOVERY
T1= 3 m2/day
K1= 1.6 x 10-6 m/s

MID-LATE RECOVERY
T1= 25 m2/day
K1= 1.4 x 10-5 m/s

Notes:
1) Pumping test start:      October 20, 2006 at 09:20 AM
2) Pumping rate:             6.3 IGPM (0.5 L/s)
2) Aquifer thickness (b):  20.26 m 
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APPENDIX G 
APPENDIX G TW06-04 STEP TEST AND CONSTANT RATE TEST ANALYSIS  



DATE FILE NO.DWN. CHKD. DRWG.

CLIENT TITLE

PROJECT

NOVEMBER 2006

STEP TEST AND SPECIFIC CAPACITY
FOR TW06-04

KSJ 1260009

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION
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SUPPLY WHITEHORSE COPPER SUBDIVISION

FIGURE G21260009OCTOBER 2006

LATE PUMPING
T1= 9 m2/day
K1= 2.8 x 10-6 m/s

EARLY RECOVERY
T1= 5 m2/day
K1= 1.4 x 10-6 m/s

LATE RECOVERY
T1= 9 m2/day
K1= 2.6 x 10-6 m/s

Notes:
1) Pumping test start:      October 26, 2006 at 8:45 MA
2) Pumping rate:             4.2 IGPM (0.3 L/s)
2) Aquifer thickness (b):  38 m 
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APPENDIX H 
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STEP TEST AND SPECIFIC CAPACITY
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KSJ 1260009

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION

0 30 60 90 120 150 180 210
ELAPSED TIME (min)

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

D
R

A
W

D
O

W
N

 (m
)

0.6 0.65 0.7 0.75 0.8 0.85
PUMPING RATE (L/s)

0.012

0.016

0.020

0.024

0.028

EN
D

 O
F 

ST
EP

 S
PE

C
IF

IC
 C

AP
AC

IT
Y

 (L
/s

/m
)

20.0

25.0

30.0

35.0

40.0

45.0

50.0

EN
D

 O
F 

ST
EP

 D
R

A
W

D
O

W
N

 (m
)

FLOW RATE vs. SPECIFIC CAPACITY
FLOW RATE vs. DRAWDOWN

STEP 1: 0.6 L/s (10 USgpm)

STEP 2: 0.9 L/s (15 USgpm)

RECOVERY

FIGURE H1

50.0

45.0

40.0

35.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0

D
R

AW
D

O
W

N
 (m

)

RMM



0.1 1 10 100 1000 10000 100000
ELAPSED TIME t (min) and RESIDUAL TIME FACTOR t/t'

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

D
R

A
W

D
O

W
N

/ R
ES

ID
U

A
L 

D
R

A
W

D
O

W
N

 IN
 T

W
06

-0
3

ELAPSED TIME vs. DRAWDOWN
RESIDUAL TIME vs. RESIDUAL DRAWDOWN
DATA FIT LINE

EARLY-LATE PUMPING
T1= 2 m2/day
K1= 4.7 x 10-7 m/s

PROJECTED 100-DAY DRAWDOWN 65 m

10
0-

D
A

Y
S

 (1
44

 0
00

 m
in

)

CLIENT TITLE

PROJECT

DATE FILE NO.DWN. CHKD. DRWG.

CONSTANT RATE PUMPING TEST ANALYSIS- 
TW06-03

KSJ

HYDROGEOLOGICAL ASSESSMENT FOR WATER 
SUPPLY WHITEHORSE COPPER SUBDIVISION

FIGURE H21260009OCTOBER 2006

EARLY RECOVERY
T1= 2 m2/day
K1= 5.0 x 10-7 m/s

MID-LATE RECOVERY
T1= 2 m2/day
K1= 5.0 x 10-7 m/s

Notes:
1) Pumping test start:      October 24, 2006 at 09:06 AM
2) Pumping rate:             8.3 IGPM (0.6 L/s)
2) Aquifer thickness (b):  55 m 
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