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1. Study Objectives 

In the vicinity of the Brown McDade pit, the objectives of the current study are to: 
 Further validate the Conceptual Groundwater Flow Model developed for the site (GLL 2007). 
 Determine possible contaminant migration flow direction and groundwater quality.  
 Provide an increased level of understanding for the potential of environmental impacts to 

critical surface water receptors. 
 
 
 

2. Background 

The Gartner Lee (May 2007) report, entitled “Mt. Nansen Mine Site, Brown McDade Pit Desktop 
Hydrogeological Study” assessed the fate of poor water quality leaving the Brown McDade Pit 
through the development of a Conceptual Groundwater/Surface Water Flow Model.  In part, this 
study suggested that seepage leaving the Brown McDade Pit likely reports to a bedrock aquifer 
system, which eventually recharges the down valley surface water system (GLL 2007), through the 
unconsolidated fluvial deposits. 
 
Current study objectives are to further validate this Conceptual Model through the incorporation of 
field investigations.  This letter report details results from a drilling program conducted in November 
2007, discusses water elevation and water quality results, and assesses the potential of 
environmental impacts to critical surface water receptors.  
 
 
 

3. Results 

3.1 2007 Drilling Program 

Three groundwater monitoring wells were drilled by Encore Coring & Drilling of Whitehorse, on 
November 25 and 26, 2007, within the vicinity of the Brown McDade Pit.  Each well was drilled 
using a track mounted Air Rotary drill using 6” steel casing, with the bottom portion of the 
monitoring well drilled ‘open-hole’ through bedrock.  Geological interpretive logs for each well and 
photos of field activities are presented in Appendices A and B respectively.  Grab samples from 
each borehole were taken in two foot increments and labelled by the onsite field Hydrogeologist.  
Appendix C provides a photo log of the samples organized in chip-trays with the corresponding 
depth noted. 
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The monitoring wells have been labelled and identified as, GLL07-01, GLL07-02, and GLL07-03.  A 
summary of the well completion details are provided in Table 1.  Relative site locations of each 
groundwater monitoring well are shown on Figure 1.   
 
Table 1. Summary of Well Completion Details 

Monitoring Well ID 
Parameter 

GLL07-01 GLL07-02 GLL07-03 

Stick-up (m) 1.14 1.44 1.03 
Depth to Bottom (mbTOC) 19.43 7.54 11.39 

Open-hole Interval (mbTOC) 10.39-19.43 4.34-7.54 9.56-11.39 
TOC Elevation (masl)1 1213.69 1186.67 1187.90 
BOW Elevation (masl) 1194.26 1179.13 1176.51 
Static water level on           

Nov. 23, 2007 (mbTOC) 
dry dry 5.87 

Notes: 
mbTOC = metres below top of casing 
BOW = bottom of well 
1 Measured by GLL 2007 using Thales Promark 3 GPS unit. 
 
GLL07-01  
This monitoring well is located on the upper bench, north of the pit.  The well was completed to a 
total depth of 18.29 mbgs (metres below ground surface), with 9.04 m drilled as ‘open-hole’.  Water 
was not encountered in GLL07-01.  
 
The termination depth was based on calculations performed to avoid drilling through an inferred 
local fault in the vicinity of the pit.  The fault (Figure 1.), as inferred by BYG Natural Resources Inc., 
is found to dip between 50 and 70 degrees to the southwest (GLL 2007).  As noted by BYG (1994) 
it is believed that the gouge and alteration associated with this footwall fault provides a low 
permeability groundwater boundary, which may reduce or cut off groundwater flow 
across/orthogonal to the fault zone (BYG 1994).  Therefore, drilling through the fault could provide 
a pathway for groundwater to ‘short circuit’ beyond this geological boundary and discharge to Pony 
Creek, likely at some point further downstream.  Therefore, a simple trigonometric calculation was 
performed prior to drilling, in order to determine an approximate drilling termination depth (19.5 m), 
using the conservative fault dip angle of 50 degrees.  The well was completed at 19.43 mbTOC. 
 
GLL07-02 
GLL07-02 is located adjacent to the portal entrance and immediately south of Pony Creek.  The 
well was completed to a depth of 6.10 mbgs with 3.2 m drilled ‘open-hole’.   
 
GLL07-03 
This well was drilled to a depth of 10.36 m with 1.83 m left as ‘open hole’.  The well is located in the 
pit at the bottom of the access ramp.   
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Both wells GLL07-01 and GLL07-02 were found to be dry; however, this has provided important 
information in determining the local groundwater flow regime (Figure 1.).  Well GLL07-03 had a 
measured static groundwater level of 5.87 mbTOC (metres below top of casing).  
 
 
3.2 Groundwater/Surface Water Elevation Survey 

On November 23, 2007 Gartner Lee conducted a water elevation survey within the vicinity of the 
Brown McDade Pit, using a Thales Promark 3 GPS unit.  The top of casing (TOC) of each 
groundwater monitoring well was surveyed.  Using this information, remaining well construction 
elevations were calculated (Table 1), including the groundwater elevation at GLL07-03.  In addition, 
the pit lake water elevation was surveyed (access gained via ice auger), as well as a stream profile 
conducted along a reach of Pony Creek north of the pit.  Qualitative observations were also 
conducted at the adits north of the pit.  The west adit was noted to be dry, while the east adit 
contained a small quantity of frozen ponded water with an icycle formation at the rear of the adit 
(Appendix B). 
 
Key surface water and groundwater elevations were calculated and used to determine the 
hydrogeological flow regime for the local study area as shown in Figure 1. (plan view).  Figure 2. 
illustrates the groundwater and surface water elevations in cross-section, with the relative 
monitoring well completion detail elevations shown.  It should be noted that GLL07-02 did not lie on 
the cross-sectional plane taken through the centre of the pit, and was hence projected 183 m (from 
the portal entrance adjacent Pony Creek) onto the diagram.  Data from this field investigation is 
consistent with the “Conceptual Model” developed by GLL, 2007. 
 
 
3.3 Water Quality Results 

Water quality samples were collected on November 23, 2007.  A groundwater sample was 
obtained from GLL07-03 (GLL07-01 and GLL07-02 wells were dry) and a surface water sample 
collected from the pit lake surface (sample ID “Pit North End”).  Field measurements of pH, specific 
conductance, and temperature were recorded.  Each sample was analyzed for dissolved metals 
and for general chemistry parameters including pH, hardness, conductivity, alkalinity (total 
bicarbonate, carbonate, hydroxide, phenolphthalein), sulphate, and nitrate nitrogen.  ALS 
Environmental of Vancouver, BC, a member of the Canadian Association for Environmental 
Analytical Laboratories (CAEAL), conducted all water analyses.  The original laboratory report for 
chemical analysis is contained in Appendix D. Water quality results were compared to CCME 
Aquatic Life Standards as shown in Table 2.    Table 3 provides a summary of CCME Guideline 
exceedances.   
 
 



       Table 2.  Mt. Nansen Water Quality Results, November 2007

Detection 
Limits

Water Quality 
Guidelines GLL07-03 PIT NORTH 

END

ALS CCME a 23-Nov-07 23-Nov-07

pH (Field) - 6.60 -
Conductivity, uS/cm (Field) - 1500 -
Temperature (Field) - 1.2 -
pH (Lab) 0.01 6.5-9.0 6.77 7.97
Conductivity, uS/cm (Lab) 2 1560 1340
Hardness (as CaCO3) 0.7 912 802

Alkalinity, Bicarbonate (as CaCO3) 2 73.8 153
Alkalinity, Carbonate (as CaCO3) 2 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO3) 2 <2.0 <2.0
Alkalinity, Total (as CaCO3) 2 73.8 153
Sulfate (SO4) 10 866 654
Nitrate (as N) 0.1 13 3.72 0.846

Aluminum (Al)-Dissolved 0.025 0.005-0.1b 0.091 <0.025
Antimony (Sb)-Dissolved 0.0025 <0.0025 0.0092
Arsenic (As)-Dissolved 0.0025 0.005 <0.0025 0.014
Barium (Ba)-Dissolved 0.02 <0.020 <0.020
Beryllium (Be)-Dissolved 0.005 <0.0050 <0.0050
Boron (B)-Dissolved 0.1 <0.10 <0.10
Cadmium (Cd)-Dissolved 0.000085 0.000017 0.227 0.0022
Calcium (Ca)-Dissolved 0.1 264 220
Chromium (Cr)-Dissolved 0.005 0.001 <0.0010 <0.0010
Cobalt (Co)-Dissolved 0.0015 0.0081 <0.0015
Copper (Cu)-Dissolved 0.005 0.002-0.004c 0.127 0.0123
Iron (Fe)-Dissolved 0.03 0.3 7.78 <0.030
Lead (Pb)-Dissolved 0.0025 0.001-0.007d <0.0025 <0.0025
Lithium (Li)-Dissolved 0.025 <0.025 <0.025
Magnesium (Mg)-Dissolved 0.1 61.5 61.6
Manganese (Mn)-Dissolved 0.0015 8.29 0.0627
Mercury (Hg)-Dissolved 0.00002 0.000026 <0.000020 <0.000020
Molybdenum (Mo)-Dissolved 0.005 0.073 <0.0050 <0.0050
Nickel (Ni)-Dissolved 0.005 0.025-0.15e 0.0331 <0.0050
Potassium (K)-Dissolved 2 2.6 2.2
Selenium (Se)-Dissolved 0.005 0.001 <0.0010 <0.0010
Silver (Ag)-Dissolved 0.0001 0.0001 <0.00010 <0.00010
Sodium (Na)-Dissolved 2 7 8.3
Thallium (Tl)-Dissolved 0.001 0.0008 <0.00020 <0.00020
Tin (Sn)-Dissolved 0.0025 <0.0025 <0.0025
Titanium (Ti)-Dissolved 0.01 <0.010 <0.010
Uranium (U)-Dissolved 0.001 <0.0010 0.0033
Vanadium (V)-Dissolved 0.005 <0.0050 <0.0050
Zinc (Zn)-Dissolved 0.005 0.03 15.5 0.377

Notes:
All units mg/l unless otherwise noted.
a) Canadian water quality guidelines for the protection of aquatic life, Council of Ministers of the Environment, December 2007.
b) 0.005 mg/L at pH <6.5, [Ca2+] <4 mg/L, DOC <2 mg/L:  0.1 mg/L at pH > 6.5, [Ca2+] > 4 mg/L, DOC > 2 mg/L.
c) 0.002 mg/L at [CaCO3] = 0 - 120 mg/L; 0.003 mg/L at [CaCO3] =120 - 180 mg/L; 0.004 mg/L at [CaCO3] >180 mg/L.
d) 0.001 mg/L at [CaCO3] = 0 - 60 mg/L; 0.002 mg/L at [CaCO3] =60 - 120 mg/L; 0.004 mg/L at [CaCO3] =120 -180 mg/L; 0.007 mg/L at [CaCO3] > 180 mg/L.
e) 0.025 mg/L at [CaCO3] = 0 - 60 mg/L; 0.065 mg/L at [CaCO3] =60 - 120 mg/L; 0.110 mg/L at [CaCO3] =120 -180 mg/L; 0.150 mg/L at [CaCO3] > 180 mg/L.

Italic Results exceed CCME Aquatic Life Guidelines.

Dissolved Metals

Station

Date
Physical Tests

Anions and Nutrients

Table 2.  Water Quality/70803 - Report/20-Mar-08 Gartner Lee Limited
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Table 3. Summary of CCME Aquatic Life Standard Exceedances 

Station ID 
Parameter 

CCME Guidelinea 
(mg/L) GLL07-03 (mg/L)

Pit North End 
(mg/L) 

Arsenic 0.0025 - 0.014 

Cadmium 0.000085 0.227 0.0022 

Copper 0.005 0.127 0.0123 

Iron 0.03 7.78 - 

Zinc 0.03 15.5 0.377 
Notes: 
a Canadian water quality guidelines for the protection of aquatic life, Council of Ministers of the Environment, December 2007.   
 
 
3.4 Hydraulic Conductivity Analysis 

Hydraulic conductivity measurements of the massive granodiorite bedrock (BYG, 1994) located at 
the bottom of the pit were developed using three different methods.  All three methods applied the 
measured hydraulic gradient of 0.043 (measured from the static water elevation GLL07-03 and the 
North Pit) and a porosity of 0.05 for crystalline rock (Freeze and Cherry 1979).  The first method 
was based on an estimated hydraulic conductivity of 1x10-7 m/s (GLL 2007).  Using the Darcy 
Equation this information was used to calculate an estimated travel time of 5 years from the pit to 
Dome Creek.     
 
Two additional analytical methods were applied to further characterize the bedrock hydraulic 
conductivity.  A short duration constant rate pumping test and recovery test were conducted at 
GLL07-03.  The estimated hydraulic conductivities and groundwater travel times are provided in 
Table 4.  Appendix E provides a summary of the raw data. 
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Table 4. Estimated Groundwater Travel Times to Dome Creek 

Analysis Method Parameters 
Estimated K 

(m/s) 
Travel Time 

(years) 

Conceptual Hydrogeological   
Flow Model 

Based on measured 
seepage out of pit (GLL 
2007). 

1.0x10-7 479 

Hvorslev - Constant Head 
Method (University of 

Waterloo, 2004) 
Based on constant rate test 
at GLL07-03. 

1.5x10-6 32 

Hvorslev - Rising Head 
Method (Aquifer Test, v.3.0.) 

Based on rising head test 
at GLL07-03. 

2.7x10-6 18 

Notes: 
1.  Closest distance from North Pit to Dome Creek approximately 1300 m. 
2.  Hydraulic gradient assumed constant at 0.043 from North Pit to Dome Creek. 
3.  Porosity of 0.05 used for crystalline rock (Freeze and Cherry 1979). 
 

For constant head interpretation, the following (Hvorslev) formula was applied: 
 

cLH
DLQK

π2
)/2ln(=

 

 
where   =K hydraulic conductivity 
 =Q pumping rate (9.259x10-6 m3/s) 

 =L screen length or ‘open-hole’ portion of borehole (1.829 m) 
 =D well diameter (0.1524 m) 
 =cH constant drawdown amount during pumping (1.69 m) 
 
      

For rising head interpretation, the data was processed using AquiferTest V.3.0.  
(Waterloo Hydrogeologic Inc., 2001). 
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4. Key Findings 

The following four key findings are: 
 
 The Conceptual Flow Model developed for the site (GLL 2007) was validated through the     

completion of three monitoring wells and a subsequent groundwater/surface water elevation 
survey.  It was confirmed that the groundwater gradient in the vicinity of the pit suggests that 
pit seepage water is moving to the south towards the Dome Creek drainage basin. 

 The west adit located at the north end of the pit was noted to be dry during the October 2007 
site visit.  Bruce Wheeler (mine caretaker) informed the onsite Hydrogeologist of this rare 
occurrence.  It is suspected that an usually wet summer may have diverted seepage away 
from the pit through excess sediment possibly blocking fracture connectivity from Pony Creek 
to the adit or to the rim of the North Pit wall. 

 Groundwater travel times from the North Pit to Dome Creek are estimated to be on the order of 
18 to 479 years. 

 Poor water quality was confirmed within the pit lake and within the shallow bedrock underlying 
the pit.  It is difficult to determine where the flow paths leaving the pit will inevitably daylight 
given the known complexities associated with bedrock fractured flow and groundwater/surface 
water flow interactions in the unconsolidated down valley sediments (GLL 2007). 

 
 

5. Recommendations 

The following provides an overview of the recommendations: 
 
 The steady state pit water elevation is estimated at approximately 1,185 mASL (GLL 2007).  It 

is recommended that the pit not be pumped out and that the pit water elevation be monitored 
to confirm pit water elevation predictions. 

 A biannual site monitoring program is recommended for the 2008 season, including: 
 Static water level measurements at all three monitoring wells.  If GLL07-01 and/or 

GLL07-02 are found to contain water, a groundwater sample should be obtained in 
order to provide water quality data at these locations. 

 Qualitative observations conducted at the north pit adit locations (east and west adits), 
noting any changes to the presence/absence/rate of seepage. 

 Installation of a levelogger transducer in GLL07-03 to provide transient groundwater 
gradient information.  Pit water elevation measurements should be combined with this 
information to provide an assessment of seasonal groundwater gradients and flow 
directions in the vicinity of the pit. 
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6. Closure 

This report was prepared for Government of Yukon, Energy Mines and Resources, Abandoned 
Mines Project Office.  The report, which specifically includes all text, tables, figures, and 
appendices, is based on data and information collected during the investigations conducted by 
Gartner Lee Limited, and is based solely on the conditions of the site at the time of the 
investigation, supplemented by previous information and data obtained by Gartner Lee Limited, as 
described in this report. 
 
The work described in this report, were conducted in a manner consistent with that level of care 
and skill normally exercised by other members of the engineering and science professions 
currently practicing under similar conditions, subject to the time limits and financial and physical 
constraints applicable to the services. 
 
Any use which a third party makes of this report, or any reliance on, or decisions to be made based 
on it, are the responsibility of such third parties.  Gartner Lee Limited accepts no responsibility for 
damages, if any, suffered by any third party as a result of decisions made or actions based on the 
information contained in this report. 
 
If you have any questions regarding the contents of this report do not hesitate to contact Jonathan 
Kerr at 867-633-6474 ext. 5727. 
 
 
 
Report Prepared By:  Report Reviewed By: 

 

 

 

Jennifer Funston, B.Sc. 
Hydrogeologist 
 

 Jonathan Kerr, M.Sc., P.Geo. 
Senior Hydrogeologist 
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Photograph 1.  Drilling location of GLL07-01, conducted on October 26, 2007. 

 

Photograph 2.  Well completion, GLL07-01. 
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Photograph 3.  Drilling of GLL07-02 near portal entrance, October 26, 2007. 

 

Photograph 4.  Well completion, GLL07-02. 
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Photograph 5.  Drilling GLL07-03 in pit bottom, October 25, 2007. 

 

Photograph 6.  Well completion, GLL07-03.  
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Photograph 7.  Water sampling and surveying at GLL07-03. 

 

Photograph 8.  Surveying Pony Creek to obtain a stream profile.  
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Photograph 9.  Surveying pit lake water elevation and pit water sampling location;  
adits located in background.       

 

Photograph 10.  West adit noted to be dry. 

 

 

Photograph 11.  Frozen water in East adit; note icycle formation. 
This site was uncharacteristically ice free compared to previous winter site visits. 
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Photograph 1.  GLL07-01 (2’-20’) 

 

Photograph 2.  GLL07-01 (22’-40’) 
  

 

Photograph 3.  GLL07-01 (42’-60’) 
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Photograph 4.  GLL07-02 (2’-20’) 
 

 

Photograph 5.  GLL07-03 (2’-20’) 

 

Photograph 6.  GLL07-03 (22’-34’) 
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Please note that this revision of the report contains lower detection limits for dissolved Chromium, Selenium and Thallium.

ANALYTICAL REPORT

Reported On:  08-FEB-08 09:26 AM

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

Joyce Chow
General Manager, Vancouver

70803

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

MT. NANSEN MINELegal Site Desc:  
A014930CofC Numbers:  

1988 Triumph Street, Vancouver, BC V5L 1K5
Phone: +1 604 253 4188 Fax: +1 604 253 6700 www.alsglobal.com

A Campbell Brothers Limited Company

27-NOV-07Lab Work Order #:  L581752 Date Received:  

GARTNER LEE LTD.

2251 2ND AVENUE

WHITEHORSE  YT  Y1A 5W1

ATTN:  JEN FUNSTON

For any questions about this report please contact your Account Manager: 

NATASHA MARKOVIC-MIROVIC

Revision: 1

                            ____________________________________________  
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT
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WATER

23-NOV-07 23-NOV-07

PIT NORTH 
END

GLL07-03

L581752-1 L581752-2

Hardness (as CaCO3) (mg/L)

Conductivity (uS/cm)

pH (pH)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Sulfate (SO4) (mg/L)

Nitrate (as N) (mg/L)

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

802 912

1340 1560

7.97 6.77

153 73.8

<2.0 <2.0

<2.0 <2.0

153 73.8

654 866

0.846 3.72

<0.025 0.091

0.0092 <0.0025

0.0140 <0.0025

<0.020 <0.020

<0.0050 <0.0050

<0.10 <0.10

0.00220 0.227

220 264

<0.0010 <0.0010

<0.0015 0.0081

0.0123 0.127

<0.030 7.78

<0.0025 <0.0025

<0.025 <0.025

61.6 61.5

0.0627 8.29

<0.000020 <0.000020

<0.0050 <0.0050

<0.0050 0.0331

2.2 2.6

<0.0010 <0.0010

<0.00010 <0.00010

8.3 7.0

<0.00020 <0.00020

<0.0025 <0.0025

<0.010 <0.010

0.0033 <0.0010

<0.0050 <0.0050

0.377 15.5

Physical Tests

Anions and 
Nutrients

Dissolved Metals



ALK-SCR-VA

ANIONS-NO3-IC-VA

ANIONS-SO4-IC-VA

EC-PCT-VA

HARDNESS-CALC-VA

HG-DIS-CCME-CVAFS-VA

MET-DIS-CCME-ICP-VA

MET-DIS-CCME-MS-VA

PH-PCT-VA

Reference Information

Alkalinity by colour or titration

Nitrate by Ion Chromatography

Sulfate by Ion Chromatography

Conductivity (Automated)

Hardness

Diss. Mercury in Water by CVAFS (CCME)

Diss. Metals in Water by ICPOES (CCME)

Diss. Metals in Water by ICPMS (CCME)

pH by Meter (Automated)

Methods Listed (if applicable):

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 310.2 OR APHA 2320

APHA 4110 "Determination of Anions by IC

APHA 4110 "Determination of Anions by IC

APHA 2510 Auto. Conduc.

APHA 2340B

EPA 3005A/245.7

EPA SW-846 3005A/6010B

EPA SW-846 3005A/6020A

APHA 4500-H "pH Value"

Analytical Method Reference(Based On) 

** Laboratory Methods employed follow in-house procedures, which are generally based on nationally or internationally accepted methodologies.
The last two letters of the above ALS Test Code column indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Matrix 

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

VA ALS LABORATORY GROUP - 
VANCOUVER, BC, CANADA

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange 
colourimetric method. 
OR
This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a pH 
4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

This analysis is carried out using procedures adapted from APHA Method 4110 "Determination of Anions by Ion Chromatography" and EPA Method 300.0 
"Determination of Inorganic Anions by Ion Chromatography". Anions routinely determined by this method include: bromide, chloride, fluoride, nitrate, nitrite 
and sulphate.

This analysis is carried out using procedures adapted from APHA Method 4110 "Determination of Anions by Ion Chromatography" and EPA Method 300.0 
"Determination of Inorganic Anions by Ion Chromatography". Anions routinely determined by this method include: bromide, chloride, fluoride, nitrate, nitrite 
and sulphate.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity electrode.

Hardness is calculated from Calcium and Magnesium concentrations, and is expressed as calcium carbonate equivalents.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the American 
Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United States 
Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by filtration (EPA Method 3005A) and involves a cold-
oxidation of the acidified sample using bromine monochloride prior to reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour
atomic fluorescence spectrophotometry (EPA Method 245.7).

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the American 
Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United States 
Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or microwave 
oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 6010B).

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the American 
Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United States 
Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or microwave 
oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - mass spectrometry (EPA Method 6020A).

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH electrode

08-FEB-08 09:25
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Reference Information

Methods Listed (if applicable):

ALS Test Code Test Description Analytical Method Reference(Based On) Matrix 

GLOSSARY OF REPORT TERMS
Surr - A surrogate is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but not normally detected in enviromental 
samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.
The reported surrogate recovery value provides a measure of method efficiency. 
mg/kg (units) - unit of concentration based on mass, parts per million
mg/L (units) - unit of concentration based on volume, parts per million
N/A - Result not available. Refer to qualifier code and definition for explanation

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Although test results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

ALS Laboratory Group has an extensive QA/QC program where all analytical data reported is analyzed using approved referenced procedures followed by 
checks and reviews by senior managers and quality assurance personnel. However, since the results are obtained from chemical measurements and thus cannot
be guaranteed, ALS Laboratory Group assumes no liability for the use or interpretation of the results.
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Gartner Lee Limited
2251 2nd Avenue

Whitehorse, Yukon, Y1A 5W1

Phone 867.633.6474

Project:

No:

Client:

Mt. Nansen Hydrogeo 2008

70803

Energy Mines and Resources, GY

Location:

Slug test:

Test well:

Mt. Nansen Mine Site

GLL07-03 Rising Head Test

GLL07-03

Jennifer Funston

08/02/2008

Data observed at: GLL07-03

Page 1

Depth to static WL: 5.87 [m]

0 [m]

1.8288 [m]

0.0762 [m]

0.0762 [m]

2 [m]

Casing radius:

Screen length:

Screen radius:

Pumping Test Data Report

Aquifer thickness:

Distance from PW:

Test performed by:

Date:

Time [s] Depth to WL [m] Drawdown [m]

0 8.00 2.131

90 7.90 2.032

180 7.80 1.933

365 7.60 1.734

490 7.50 1.635

618 7.40 1.536

758 7.30 1.437



Gartner Lee Limited
2251 2nd Avenue

Whitehorse, Yukon, Y1A 5W1

Phone 867.633.6474

Project:

No:

Client:

Mt. Nansen Hydrogeo 2008

70803

Energy Mines and Resources, 

Slug test: GLL07-03 Rising Head Test

Analysis method: Hvorslev

Pumping Test Analysis Report

Comments:

GLL07-03

GLL07-03 Rising Head Test (Hvorslev)

Time [s]
10008006004002000

h/
h0

Conductivity: 2.67E-6 [m/s]

Screen radius: 0.0762 [m]

Screen length: 1.8288 

Casing radius: 0.0762 [m]

Analysis results:

Test parameters:

Evaluated by: Jennifer Funston

Date: 08/02/2008

Test well: GLL07-03

Aquifer thickness: 2 [m]




