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SUBJECT: Thermistor Data Summary, Back River Project

1. Introduction

Two thermistor strings currently exist within the Goose Lake Property of the Back River Project.
This memorandum provides a summary of the available data and its adequacy in characterizing the
permafrost layer.

The thermistors were installed to characterize the permafrost layer beneath the property. One string is
installed to approximately 7 m below ground surface (Goose Trench) while the second is installed to a
depth of 300 mbgl (08GSE009). The data for the Goose Trench are anomalous and cannot be explained
without further information on the history of this instrument. Figure 1 shows the locations of the
thermistors and Table 1 summarizes the thermistor installation details.

The data presented in this memorandum was provided to Rescan Environmental Services Ltd. (Rescan)
by Sabina Gold and Silver Corporation (Sabina) who have been collecting data since September 2007.
The thermistor data has been collected manually. Measurements of thermistor resistance have been
converted to temperature using a calibration curve provided by Sabina. Curves were fitted to the
calibration data; the calibration fit was good.

2. Results

2.1 Goose Trench Thermistor

The Goose Trench thermistor was installed in 1997. Five datasets were provided by Sabina covering the
period from September 20, 2007 to September 17, 2010 (Table 2). Four of the data sets were collected in
August or September and one collected in May 2010. Node 3 of this thermistor is noted as non-functional.

Figure 2 is a time-series graph that shows the variation in temperature with depth. The data collected
in August and September 2010 show the active layer (non-frozen ground conditions) to a depth of about
4.5 mbgl. The pre-2010 data suggest an active layer greater than 7 m.

Communications with Dan Russell, Project Environmental Coordinator (Sabina), has indicated that the
area around the Goose Trench thermistor was reclaimed in August 2009 and resulted in increased depth
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of overburden at the site. The reclamation may explain the variability between the pre-2010 and 2010
data. The data from the uppermost node on this thermistor (1.2 m below the original ground surface) is
suspect as it is thought to be measuring air temperatures (up to 19.7 degrees Celsius shown in Figure 2).

2.2 08GSE009 Thermistor

The 08GSE009 thermistor was installed in 2008. Since installation the thermistor has been read nine
times from May 9, 2008 to September 17, 2010. The data are provided in Table 3 and Figures 3
through 6 present these data.

Figure 3 shows the equilibration of selected thermistor nodes with time. The selected thermistors are
all installed at depths below the point of zero amplitude (the depth at which there is no seasonal
temperature variation). The figure shows “freeze back” post-installation in June 10, 2008 and that the
data from August 8, 2009 are suspect as they deviate by about one degree Celsius from the steady
state temperatures at the individual nodes, which are not expected to vary with time. It was also
noted that some of the data from August 8, 2009 was highlighted as questionable by field personnel.
This data was subsequently excluded from the later figures.

Figure 4 shows the temperature to depth profile for the full 300 m installation depth of the thermistor
string whereas Figure 5 shows the temperature trend observed in the upper 40 m of the thermistor
profile. The point of zero amplitude is approximately 20 m below ground surface (Figure 5).
Additional information showing seasonal fluxes would be required to better define this depth both
spatially and with greater confidence.

Figure 6 shows the temperature trend observed in the upper 10 m of the thermistor profile. The three
most recent data sets have been presented in these figures only. The profiles recorded in this thermistor
are expected in a permafrost environment with an active layer (the surficial zone which experiences a
freeze thaw cycle seasonally) of approximately 1 m and a permafrost layer beneath. The active layer is
best illustrated in Figure 6 from which it can be seen that the near surface temperature is highly variable;
as the depth increases, the variability decreases. The May 8, 2010 data shows sub-zero temperatures at
surface. The later (August and September) data shows temperatures above freezing to a depth of
approximately 1.25 m below ground surface. This information indicates an active layer of 1.25m.
There are no temporal data to accurately define the duration and maximum depth of the active layer.

The profiles show that the temperature trends towards zero with increasing depth as a result of the
geothermal gradient. An estimation of the geothermal gradient was carried out by fitting a linear
function to the lower 150 m of the thermistor string (4 data points) for September 17, 2010
(R? value of 0.977). The predicted depth for zero degrees Celsius in the bedrock is approximately 520 m
below ground surface. This represents a simplification of the thermal gradient and is not necessarily
the base of frozen ground and groundwater (e.g. high salinity could depress the freezing point).

3. Conclusions, Limitations and Recommendations

o The data for the Goose Trench thermistor are anomalous and may have been affected by site
activities or instrument damage. The inferred 2010 permafrost depth of approximately 4.5 m
below the original ground surface is greater than expected based on experience of permafrost
depth at similar latitude at other locations. Further interpretation of the data and permafrost
conditions may only be possible with more background and history for this instrument.
Currently, the data are not considered reliable.
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o The available data for the 08GSEO09 thermistor string follows the typical trend observed in a
permafrost environment. The active layer is approximately 1.25 m thick at the end of summer,
the expected maximum and will vary through the annual freeze/thaw cycle.

o The thermistor string does not extend deep enough to directly measure the level where the
temperature reaches zero degrees Celsius. Extrapolation of the data indicates that this point
would be approximately 500 m below ground surface.

o The data available has been manually read. It is recommended that data loggers be installed at
the two thermistor strings to better define the seasonal fluxes in sub-surface temperatures.
This would allow the variations in the active layer and the point zero amplitude to be better,
and more confidently, defined.

4. Closure

The contents herein reflect Rescans best understanding of the scope and the information available.
This memorandum has been written for the sole use of our client, Rescan accepts no liability
associated with third party use of the contents.

Prepared By:

o Z =

Colin Fyfe, B.Eng (Hons), Ph.D.
Rescan - Environmental Engineering

Al ,(\W\;

Deborah Muggli, M.Sc., Ph.D., R.P.Bio. (Project Manager)
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Table 1. Thermistor Details

Coordinates Installation Hole Details
Hole Dip Number of
Elevation Hole (Degrees from Depth of Installation Installation Thermistor String Thermistor
Thermistor ID Hole ID Easting Northing (m-amsl) Strike horizontal) Installation Date Contractor Manufacturer Nodes Comments
Goose Trench 97G0O-14 434055 7269263 282.6 44 45 7m 1997 NA RST Instruments 6 Thermistor string contains 6 nodes, but
node 3 (3.7 m below ground surface) is
not functional.

08GSE009 08GSE009 433904 7269461 285 44 56 300 m 2008 Dundee RST Instruments 18

Notes:

Coordinates are NAD 83, Zone 13

NA - Not Available/Not Applicable

m-amsl - metres above mean sea level
Table 2. Goose Trench Data

September 20, 2007 August 8, 2009 May 8, 2010 August 30, 2010 September 17, 2010
Node Length Node Depth Measured Temperature Measured Temperature Measured Temperature Measured Temperature Measured Temperature

Thermistor Along String Below Ground Resistance Resistance Resistance Resistance Resistance

Node (ft) Surface (m) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C)
1 -4 -1.2 8.18 -2.5 4.205 10.9 5.85 4.1 2.775 19.7 5.95 3.8

2 -8 2.4 6.81 11 4.616 8.9 10.76 -7.7 5.442 5.6 6.45 2.2

3 -12 -3.7 NA NA NA NA NA NA NA NA NA NA

4 -16 -4.9 6.62 1.6 5.82 4.2 11.17 -8.4 7.47 -0.7 7.31 -0.3

5 -20 -6.1 6.89 0.8 6.62 1.6 11.07 -8.2 7.95 -1.9 7.75 -1.5

6 -24 -7.3 7.1 0.3 6.74 1.3 10.75 -7.7 8.29 -2.8 8.07 -2.2
Notes:

NA - Not Available/Not Applicable

ft - Feet

m - Metres

k-Ohms - Kilo Ohms

C - Celcius
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Table 3A. 08GSE009 Data

May 9, 2008 May 11, 2008 May 13, 2008 May 19, 2008 June 10, 2008
Node Length Node Depth Measured Measured Measured Measured Measured

Thermistor Along String Below Ground Resistance Temperature Resistance Temperature Resistance Temperature Resistance Temperature Resistance Temperature
Node (m) Surface (m) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C)
1 -0.1 -0.1 7.51 -0.3 7.78 -0.9 8.32 -2.2 9.09 -3.9 7.85 -1.1
2 -0.6 -0.5 7.26 0.4 7.49 -0.2 8.02 -1.5 9.43 -4.6 8.98 -3.7
3 -1.2 -1 7.35 0.2 7.99 -1.5 8.75 -3.2 10.22 -6.2 9.71 -5.2
4 -1.8 -1.5 7.36 0.1 8.51 -2.7 9.93 -5.6 11.00 -7.5 10.35 -6.4
5 -2.4 -2 7.38 0.1 9.65 -5.1 10.76 -7.1 11.58 -8.5 10.90 -7.4
6 -6 -5 7.35 0.2 9.86 -5.5 10.72 -7.1 11.58 -8.5 11.83 -8.9
7 -9 -7.5 7.31 0.3 7.63 -0.6 9.27 -4.3 10.38 -6.5 11.13 -7.8
8 -12.1 -10 7.41 0.0 8.52 -2.7 8.96 -3.7 9.59 -5.0 10.40 -6.5
9 -18.1 -15 7.75 -0.9 8.90 -3.5 9.26 -4.3 9.66 -5.1 10.03 -5.8
10 -24.1 -20 8.16 -1.9 9.12 -4.0 9.46 -4.7 9.80 -5.4 10.06 -5.9
11 -36.2 -30 8.33 -2.3 9.28 -4.3 9.59 -5.0 9.90 -5.6 10.15 -6.0
12 -48.2 -40 8.50 -2.6 9.36 -4.5 9.65 -5.1 9.96 -5.7 10.20 -6.1
13 -84.4 -70 8.89 -3.5 9.56 -4.9 9.76 -5.3 9.99 -5.7 10.16 -6.1
14 -120.6 -100 8.69 -3.1 9.36 -4.5 9.66 -5.1 9.83 -5.4 10.06 -5.9
15 -189.2 -150 9.06 -3.9 9.46 -4.7 9.57 -4.9 9.70 -5.2 9.79 -5.4
16 -241.2 -200 8.85 -3.4 9.26 -4.3 9.36 -4.5 9.47 -4.7 9.53 -4.8
17 -301.6 -250 8.45 -2.5 8.93 -3.6 9.03 -3.8 9.12 -4.0 9.17 -4.1
18 -361.9 -300 7.89 -1.2 8.52 -2.7 8.62 -2.9 8.69 -3.1 8.73 -3.2
Notes:

NA - Not Available/Not Applicable

m - Metres

k-Ohms - Kilo Ohms

C - Celcius

Underline - Data noted as questionable by field personnel
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Table 3B. 08GSE009 Data

August 8, 2009 May 8, 2010 August 30, 2010 September 17, 2010
Measured Measured Measured Measured

Thermistor Node Length Node Depth Below Resistance Temperature Resistance Temperature Resistance Temperature Resistance Temperature
Node Along String (m) Ground Surface (m) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C)

-0.1 -0.1 6.18 3.6 12.35 -9.7 5.78 4.9 6.94 1.3
2 -0.6 -0.5 7.04 1.0 12.47 -9.9 6.49 2.6 6.95 1.3
3 -1.2 -1 7.74 -0.8 12.64 -10.1 7.32 0.2 7.31 0.3
4 -1.8 -1.5 8.28 -2.2 12.71 -10.2 7.75 -0.9 7.66 -0.6
5 -2.4 -2 9.19 -4.2 12.71 -10.2 8.14 -1.8 8.00 -1.5
6 -6 -5 7.81 -1.0 11.89 -9.0 9.81 -5.4 9.52 -4.8
7 -9 -7.5 11.23 -7.9 11.07 -7.7 10.50 -6.7 10.29 -6.3
8 -12.1 -10 10.83 -7.3 10.55 -6.8 10.78 -7.2 10.67 -7.0
9 -18.1 -15 10.67 -7.0 10.36 -6.4 10.53 -6.7 10.53 -6.7
10 -24.1 -20 9.33 -4.4 10.36 -6.4 10.40 -6.5 10.42 -6.5
11 -36.2 -30 10.40 -6.5 10.33 -6.4 10.33 -6.4 10.34 -6.4
12 -48.2 -40 10.59 -6.8 10.33 -6.4 10.34 -6.4 10.34 -6.4
13 -84.4 -70 10.60 -6.8 10.26 -6.2 10.26 -6.2 10.27 -6.3
14 -120.6 -100 10.44 -6.6 10.17 -6.1 10.16 -6.1 10.17 -6.1
15 -189.2 -150 9.90 -5.6 9.85 -5.5 9.87 -5.5 9.87 -5.5
16 -241.2 -200 9.86 -5.5 9.58 -4.9 9.62 -5.0 9.62 -5.0
17 -301.6 -250 9.63 -5.0 9.20 -4.2 9.25 -4.3 9.25 -4.3
18 -361.9 -300 9.22 -4.2 8.76 -3.2 8.79 -3.3 8.78 -3.3
Notes:

NA - Not Available/Not Applicable

m - Metres

k-Ohms - Kilo Ohms

C - Celcius

Underline - Data noted as questionable by field personnel
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Figure 3 - Equilibration of Thermistors
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Figure 4 - Temperature vs Depth for Full Thermistor Profile

Temperature (Degrees C)

Depth (m-BGS)

—&— May 8th, 2010
August 30th, 2010
—¢— September 17th, 2010

RESCAN ENVIRONMENTAL SERVICES LTD. VANCOUVER, BC, CANADA



Page 13

Figure 5 - Temperature vs Depth for Upper 40 m of Thermistor Profile
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Figure 6 - Temperature vs Depth for Upper 10 m of Thermistor Profile
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Memorandum

(Rescan)

TO: Elizabeth Sherlock, Environmental/Permitting Coordinator

DATE: February 22, 2012

Sabina Gold and Silver Corporation

FROM: Deborah Muggli, M.Sc., Ph.D., R.P.Bio.; Project Manager
Gerry Papini, M.Sc., P.Geo.; Manager, Hydrogeology
Tyler Gale, M.A.Sc.; Rescan Hydrogeologist

SUBJECT: Thermistor Data Summary, Back River Project

1. Introduction

Three thermistor strings currently exist within the Goose Lake Property of the Back River Project. This
memorandum provides a summary of the available data and a preliminary assessment of subsurface
temperature conditions and permafrost depths.

Thermistor string 08GSEOQQ9 is installed to a depth of 300 m below grade (mbg), with data collection
commencing in 2008. 11SRK GL-10 is installed to 21.5 mbg, with data collection commencing in 2011.
The Goose Trench thermistor string is installed to 7.0 mbg, with data collection commencing in 2007.
Measurements prior to 2011 at the Goose Trench string indicated considerable temperature variability,
which were attributed to disturbance of the adjacent trench. Data were not collected from the Goose
Trench thermistor in 2011. Figure 1 shows the locations of the thermistors and Table 1 summarizes
installation details.

Data loggers were installed at thermistor strings 08GSE009 and 11SRK GL-10 by Campbell Scientific Inc.
in August 2011, establishing resistivity measurement records at 30 minute intervals. Data were
downloaded from loggers in September 2011 by Rescan field staff. Resistivity measurements were
conducted manually prior to 2011, and were provided to Rescan Environmental Services Ltd. (Rescan)
by Sabina Gold and Silver Corporation (Sabina). Thermistor resistance measurements have been
converted to temperature using the Steinhart-hart linearization scheme, with coefficients provided by
the thermistor supplier (RST Instruments Ltd.).

2. Results

2.1 08GSE009 Thermistor String

The 08GSE009 thermistor was installed in 2008. Nine manual measurements were conducted between
May 2008 and September 2010. Data logging with Campbell Scientific data loggers commenced
August 17° 2011. A download was conducted September 15 2011. Figures 2 through 10 present
available data.
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Table 1. Thermistor Details

UTM Coordinates

Installation Hole Details

Thermistor Ground Elevation Hole Dip Depth of

String ID Hole ID Easting Northing (m-amsl) Hole Strike (Degrees from horizontal) Installation

Goose Trench 97G0O-14 434055 7269263 282.6 44 45 7m

08GSE009 08GSE009 433904 7269461 285 44 56 300 m

11SRK GL-10 SRK-11-GL-DHTH 433734 7269557 293.89 90 21.5m

Thermistor Installation Installation Thermistor String Number of

String ID Hole ID Date Contractor Manufacturer Thermistor Nodes Comments

Goose Trench 97G0O-14 1997 NA RST Instruments 6 No 2011 data collection. Node 3 (3.7 m
below ground surface) is not functional.

08GSE009 08GSE009 2008 Dundee RST Instruments 18

11SRK GL-10 SRK-11-GL-DHTH 2011 SRK RST Instruments 10

Notes:

Coordinates are NAD 83, Zone 13
NA - Not Available/Not Applicable

m-amsl - metres above mean sea level
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Logged data collected in 2011 (Figures 2, 3, and 4) recorded occasional anomalous data spikes. These
are interpreted as instrument errors and disregarded with respect to subsurface temperature and
permafrost characterisation. Diurnal variation is detected only at thermistor node 1 (0.1 mbg). Longer-
term (wavelength of approximately two weeks) variability is detected as deep as node 3 (1.0 mbg). The
warming trend logged at nodes 4 through 8 (1.5 to 10 mbg) is interpreted as seasonal variability,
however a complete annual dataset would be required to confirm this interpretation. Temperatures
varied less than 0.1 °C throughout the 30 days of logged data at all thermistors deeper than node 8.

Datasets integrating logger records and previous manual measurements were created (Figures 5, 6, and 7).
Daily average values were used for logger records. Three years of stable temperature measurements at
nodes 13 through 18 demonstrate freeze-back immediately following installation. These data were also
used as justification to disregard 2009 manual measurements for temperature characterisation, as
documented in the Rescan Memorandum dated October 27, 2010.

Temperature vs. depth profiles focussing on the full 300 m string (Figure 8), the top 40 m (Figure 9),
and the top 10 m (Figure 10) were used to identify subsurface temperature trends and permafrost
depths. Late summer ice depths recorded in 2010 and 2011 indicate an active layer (surficial zone
which experiences a freeze-thaw cycle seasonally) at least 1.25 m deep. Logged data for the autumn
months will lend to a more accurate assessment of active layer extents. The point of zero amplitude
(depth at-which there is no seasonal temperature variation) is between 20 and 30 mbg. Temperature
readings at node 10 (20 mbg) have fluctuated by 0.2 °C in 2010 and 2011 records. Temperature
readings at node 11 (30 mbg) have varied by less than 0.1 °C.

Influence of the geothermal gradient on subsurface temperature becomes increasingly dominant at
depths greater than 50 mbg, as indicated by a trend of increasing temperature with depth (Figure 8).
An estimation of the geothermal gradient was conducted by fitting linear functions to the lower 200 m
of the thermistor string (5 nodes) for measurements recorded May 8, 2010, September 17, 2010,
August 18, 2011, and September 15, 2011 (R? values of 0.98 or greater for all four datasets). The
predicted depth for zero degrees Celsius (maximum permafrost depth) is between 540 and 550 mbg.
This represents a simplification of the thermal gradient and is not necessarily the base of frozen ground
and groundwater (e.g. high salinity could depress the freezing point).

2.2 11SRK GL-10 Thermistor String

The 11SRK GL-10 thermistor string was installed in March 2011, with data logging commencing
August 17, 2011. Data were downloaded September 15, 2011. Figures 11, 12, and 13 summarize
available data.

A temperature vs. depth profile was used to identify subsurface temperature trends and depth to
permafrost (Figure 11). Late summer ice depths recorded in 2011 indicate an active layer at least
1.25 m deep. Logged data for the autumn months will lend to a more accurate assessment of active
layer extents. The point of zero amplitude appears to be approximately 15 mbg, as indicated by the
static temperature recorded at this depth (variability less than 0.1 °C) to-date. Additional data
documenting seasonal variability are required to accurately identify the point of zero amplitude.

2.3 Goose Trench Thermistor String

Data were not collected from the Goose Trench thermistor string in 2011. Previous results are included
for reference (Table 2). Analyses involving the most recent data were reported in the Rescan
memorandum dated October 27, 2010.

RESCAN ENVIRONMENTAL SERVICES LTD. VANCOUVER, BC, CANADA
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Table 2. Goose Trench Data

September 20, 2007 August 8, 2009
Node Length Node Depth Measured Measured
Thermistor Along String Below Ground Resistance Temperature Resistance Temperature
Node (ft) Surface (m) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C)
1 -4 -1.2 8.18 -2.5 4.205 10.9
2 -8 -2.4 6.81 1.1 4.616 8.9
3 -12 -3.7 NA NA NA NA
4 -16 -4.9 6.62 1.6 5.82 4.2
5 -20 -6.1 6.89 0.8 6.62 1.6
6 -24 -7.3 71 0.3 6.74 1.3
May 8, 2010 August 30, 2010 September 17, 2010
Measured Measured Measured
Thermistor Resistance Temperature Resistance Temperature Resistance Temperature
Node (k-Ohms) (Degrees C) (k-Ohms) (Degrees C) (k-Ohms) (Degrees C)
1 5.85 4.1 2.775 19.7 5.95 3.8
2 10.76 -7.7 5.442 5.6 6.45 2.2
3 NA NA NA NA NA NA
4 11.17 -8.4 7.47 -0.7 7.31 -0.3
5 11.07 -8.2 7.95 -1.9 7.75 -1.5
6 10.75 -7.7 8.29 -2.8 8.07 -2.2
Notes:
NA - Not Available/Not Applicable
ft - Feet
m - Metres
k-Ohms - Kilo Ohms
C - Celcius
3. Conclusions, Limitations and Recommendations

o Records for the 08GSEOQ09 thermistor string follow the typical trend observed in a permafrost
environment. Depth to ice is approximately 1.25 m in mid-September. This has been identified
as a preliminary estimate of the active layer thickness at this location.

o Records for the 11SRK GL-10 thermistor string follow the typical trend observed in a permafrost
environment. Depth to ice is approximately 1.65 m in mid-September. This has been identified
as a preliminary estimate of the active layer thickness at this location.

o The 08GSE009 thermistor string does not extend deep enough to directly measure basal
permafrost depth. Extrapolation of the data indicates that this point would be approximately
550 mbg.

o Data loggers installed at thermistor strings 08GSEO09 and 11SRK GL-10 are collecting data at a

RESCAN ENVIRONMENTAL SERVICES LTD.

frequency sufficient to characterise subsurface temperature and permafrost depth. Complete
seasonal datasets will lend to accurate assessments when they become available. Occasional
data spikes at the 08GSE009 thermistor string may become a hindrance if they increase in
frequency.

VANCOUVER, BC, CANADA
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Executive Summary

The Back River Project (the Project) is an exploration gold project owned by Sabina Gold and Silver
Corporation (Sabina) located in the West Kitikmeot region of Nunavut. Exploration programs were run
out of both the Goose and George camps in 2012.

For 2012, Sabina contracted Rescan Environmental Services (Rescan) to conduct a comprehensive
baseline program that covered the geographical area of the Goose Property, the George Property, and
a Marine Laydown Area located on the southern part of Bathurst Inlet. The 2012 baseline program was
designed around potential infrastructure and known deposits at the Goose Property, the George Property,
and the Marine Laydown Area. It was assumed that access from the Marine Laydown Area to George and
Goose properties would be by winter road. This report presents the results from the Terrain and Soils
portion of the 2012 baseline program.

A review of climatic data, regional maps, scientific papers, and reports describing environmental
conditions in the region provided information necessary for the description of regional environmental
conditions in the LSA. The temperature range in the LSA is typical of Arctic Canada (monthly means
range between -26° and 15°C). Precipitation in the LSA is relatively low (ranges from 249.3 to
299.2 mm per year), with the majority occurring during the summer months. Permafrost reaching to a
depth of several hundred meters occurs continuously throughout the LSA. Because permafrost restricts
the downward flow of water, soils within the seepage areas are often waterlogged throughout the
growing season. Annual freezing and thawing of these soils creates several phenomena, including
patterned ground, solifluction, and thermokarst.

The bedrock is mostly composed of Precambrian igneous rocks, such as granite or gneiss. Less common,
sedimentary rocks include coarse conglomerates and finer sandstones. A vast majority of the LSA is
covered by a veneer of glacial till deposited over the bedrock by the last glacial ice sheet. Glacial till has
been occasionally overlain by fine glaciolacustrine or coarse glaciomarine materials. Near Bathurst Inlet,
coarse marine veneers deposited over till or bedrock form gentle slopes or undulating planes. A number
of distinct landform types, including eskers, moraines, and boulder fields exist throughout the region.

Terrain maps including elevation data and stream networks were prepared at a 1:20,000 scale.
The objective of mapping was to describe the terrain conditions at the LSA (138,712 ha) and to support
planning of Project infrastructure. Terrain mapping was completed using PurVIEW and ArcMap
software. The final terrain attributes were adjusted according to the data collected during field
inspections conducted in the LSA in the summer of 2012.

The topography of the LSA is generally characterized by low relief. The land is dominated by gently
undulating or rolling terrain and by plains. Slopes rarely exceed 7%. Smoothness of the landforms
reflects the influence of local hydrological patterns associated with the impermeable permafrost layer.
Kettle lakes connected by a complex network of streams cover 5.4% of the LSA. Lakes range in size
from 0.51 ha to 628 ha, but most of them are small.

In general, the rates of soil development in the LSA are very slow. The soils that developed in non-
stratified, compacted morainal surficial materials (till) occupy over half of the LSA. The typical soils
include well to imperfectly drained Regosolic Static Cryosols, Brunisolic Eutric Turbic Cryosols and
Regosolic Turbic Cryosols. Soil textures typically include sandy loams and loams. While soil erosion
potential in this group is generally moderate to high, undisturbed soils rarely display evidence of

SABINA GOLD & SILVER CORP. i
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significant erosion. Two distinct soil units have been differentiated according to parent material
thickness: Morainal Blankets and Morainal Veneers.

Morainal Blankets are typically associated with lower elevations and lower slope positions and have
slightly higher moisture regime indices and lower proportion of coarse fragments compared to Morainal
Veneers. Both groups have similar textures, but significant proportion of soils that developed on
Morainal Veneers are not suitable for salvage, mainly due to considerable surface stoniness or high
coarse fragment content.

Rapidly to well-drained soils that developed on coarse glaciofluvial and eolian deposits cover 7.5% of
the LSA. Typical soils for this unit include Regosolic Static Cryosol, Orthic Eutric Static Cryosol, and
Orthic Regosol. These soils have weakly developed humic horizons and their nutrient regime is very
poor to poor. Due to coarse texture, and often high proportion of coarse fragments, majority of soils in
this unit are not suitable for salvage. Typical soil erosion potential is low to moderate.

Rapidly to moderately well-drained soils that developed in marine and glaciomarine materials (5.6% of
the LSA) are geographically associated with Bathurst Inlet area. Soil textures typically include sands
and sandy loams with low coarse fragment content. Erosion potential in this unit is generally low. The
salvage suitability of most marine materials is poor due to coarse texture. The organic layer is typically
very thin or absent. The typical soils include Regosolic Static Cryosols and Orthic Regosols.

Organic deposits cover 5.3% of the LSA and are distributed more or less evenly throughout the LSA, with
the exception of southern part of the Goose Property, where they are less common. The organic layer is
typically fibric or mesic and shallow (less than 1 m). Permafrost is typically found close to the surface and
evidence of cryoturbation and thermokarst have been commonly recorded in this group. The typical soils
include very poorly drained Terric Fibric Organic Cryosols, Terric Mesic Organic Cryosols, and poorly
drained Regosolic Static Cryosols or Regosolic Turbic Cryosols. While most of soils in this unit are
characterized by good salvage suitability, some may provide poor or unsuitable salvage material, mainly
due to shallow bedrock or high stoniness. When undisturbed, this soil group does not display evidence of
significant erosion; however, mineral soils underlying organic material contain a considerable proportion
of fine sand and silt, and thus, may display moderate to high erosion potential if stockpiled.

Terrain polygons dominated by bedrock, weathered bedrock and colluvium comprise 4.9% of the LSA and
commonly occupy crest to middle slope positions in higher elevations. Soil development is limited to
non-occurring. The soils of this unit are mostly classified as Static Cryosols. If present, most soils are
shallow and coarse with considerable coarse fragment content. Their erosion potential varies considerably.
Nutrient regime is typically very poor and moisture regime is very xeric to mesic. Soils in this unit are
generally not suitable for salvage due to their shallow nature, stoniness, and high coarse fragment
content. Soils that developed on lacustrine or fluvial materials are poorly represented in the LSA.

Soil chemical analysis suggests that mineral soils are predominantly acidic (pH ranged from 4.5 to 6.8).
At soil pH below 6 solubility of metal hydroxide minerals increases and more dissolved metals become
potentially bio-available. While the pH of soil surficial horizons in the LSA is slightly below the optimal
range (pH 6-8), no association between the spatial patterns of soil reaction and metal concentration have
been observed. Soil pH tended to increase with soil depth but otherwise was similar throughout the LSA.

Soil metal concentrations in the Goose Property and Bathurst Inlet areas did not exceed CCME
guidelines (CCME 2012), however, arsenic levels found in some samples collected within the George
Property area and in some of the reference locations outside of the LSA exceeded the recommended
CCME guideline industrial limit. In general, the George Property area had highest concentrations of all
19 metals sampled at 0-5 cm soil depth.

ii RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#0833-002-20/REV B.1) MAY 2013
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Glossary and Abbreviations

Terminology used in this document is defined where it is first used. The following list will assist readers
who may choose to review only portions of the document.

GLOSSARY
Ah
Anion

Blanket

Calcareous

Canadian Council of
Ministers of the
Environment (CCME)

Cation

Coarse fragments

Cryoturbation

Drumlin

Edaphic

Eluviation

Esker

Fibric

Fluvial

Frost boils

SABINA GOLD & SILVER CORP.

A soil horizon enriched with organic matter
An atom or molecule with a negative charge.

A layer of unconsolidated material greater than 1 m thick deposited on the
surface of the underlying material. While it conforms to the underlying
topography, it masks minor irregularities in its surface.

Refers to soils that contain calcium carbonate, often with magnesium carbonate.

CCME is comprised of the environment ministers from the federal, provincial
and territorial governments. These 14 ministers normally meet at least once
a year to discuss national environmental priorities and determine work to be
carried out under the auspices of CCME. The Council seeks to achieve positive
environmental results, focusing on issues that are national in scope and that
require collective attention by a number of governments.

An atom or molecule with a positive charge (contains more protons than
electrons).

Mineral rock fragments found in the soil: gravel (2 -
(65-250 mm) and boulders (> 250 mm).

64 mm), cobbles

Refers to the mixing of materials from various horizons of the soil due to
freezing and thawing. (Also known as frost churning).

An elongated whale-shaped hill formed by glacial ice acting on underlying
unconsolidated till or ground moraine

Features relating to soil, especially as it affects living organisms. Edaphic
characteristics include factors such as moisture, acidity, aeration, and the
availability of nutrients.

The transportation of soil particles and minerals in a lateral or downward
direction from the upper horizons of soil.

A long winding ridge of stratified sand and gravel - formed by glacial melt water?

A well-preserved organic material (or horizon) identifiable as to botanical
origin, of which at least 40% remains fibrous after rubbing. Fibric material
usually is classified on the von Post scale of decomposition as class 1 to class 4.

Refers to sediments deposited by streams or flowing water; it does not refer
to deposition by waves or mass wasting processes such as mudflows.

Frost boils (also known as mud circles) are circular upwellings of soil created by
frost heaving in arctic and alpine regions. They are typically 1 to 3 metres in
diameter and are characterized by a bare soil surface with an elevated center.

vii
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Glaciofluvial

Glaciolacustrine

Gleyed soil / horizon

Gleysol

Gneiss

Granite

Humic
(organic material)

Humus

Hydric
(moisture regime)

Hydro-seeding

Hygric
(moisture regime)

Illuviation

Lacustrine

Loam

viii

Deposits and landforms created by glacial rivers and streams.

Parent materials deposited in lakes associated with glacial melting.
Most lacustrine parent materials in Canada were deposited in lakes that
existed during the glacial periods and are called glaciolacustrine sediments.
These sediments are typically well-sorted sands, silts, and clays. Well-sorted
means that one particle size (e.g. clay) is dominant in the texture.

A soil having one or more neutral gray horizons as a result of water logging and
lack of oxygen. The term "gleyed” also designates gray horizons and horizons
having yellow and gray mottles as a result of intermittent water logging.

Refers to soils formed under chronic reducing conditions inherent in poorly
drained mineral soils and wet conditions, with a high water table and long
periods of water saturation.

Coarse-grained metamorphic rock (i.e., rock altered by heat, pressure, and
movement) comprised of quartz, feldspar, and mica.

Granite is a common and widely distributed type of igneous rock characterized
by a medium to coarse grained texture. Granitic rock has been intruded into the
continental crust during all geologic periods, although much of it underlies the
sedimentary rocks since Precambrian age. Granitoid is a general, descriptive
field term for light-coloured, coarse-grained igneous rocks.

An organic material (or horizon) characterized by at an advanced stage of
decomposition. It is very stable physically and chemically unless it is drained.
The material’s botanical origin is not identifiable and less than 10% of fibre
remains after rubbing. Humic material usually is classified on the von Post
scale of decomposition as class 7 or higher.

A mixture of organic debris in the soil; it is formed from plant and animal
litter accumulated at the soil surface and roots. Dead organic material in the
soil that undergoes continuous breakdown and change.

Water is removed from soil so slowly that water table is at or above soil surface
all year. Typically results in development of organic or gleyed mineral soils.

Hydro-seeding is a planting process which utilizes a slurry of seeds, mulch,
fertilizer and tackifying agents. As an alternative to the traditional process of
dry seed broadcasting, hydro-seeding promotes quick germination and inhibits
soil erosion.

Water (usually from precipitation and seepage) removed slowly enough to
keep soil wet for most of growing season. Permanent seepage and mottling
are common.

Deposition of particles from one soil horizon to another, usually from an upper to
a lower horizon, resulting in accumulations of clays, metals, and organic matter.

Related to lakes; in soils, refers to deposits associated with lake level
fluctuations, e.g., benches or terraces that mark former shorelines or lakebed
materials exposed by an uplifting of the land.

Soil composed of a well-balanced mixture of sand, silt, and clay.
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Mesic
(moisture regime)

Mesic
(organic material)

Moder

Mor

Moraine

Mottle

Mud

Mudstone
Munsell colour
system

Nivation
Organic Cryosol
Organic Deposit

Orthic soil

Parent Material

Peat

Permafrost

pH
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GLOSSARY AND ABBREVIATIONS

Soil may remain moist for a significant, but sometimes short period of the
year, as the available soil moisture reflects typical climatic inputs. Water
(usually from precipitation) is removed somewhat slowly in relation to supply.

An organic material (or horizon) partly altered physically and biochemically. It
does not meet the requirements of either a fibric or a humic material, has a
rubbed fibre content ranging from 10% to less than 40%. Mesic material usually
is classified on the von Post scale of decomposition as class 5 or 6.

An organic layer that develops on the soil surface and, as a result of activity
of soil fauna (e.g., worms), becomes partially mixed with the top mineral
horizons of the soil.

An organic layer that develops on the soil surface and remains unmixed with
the mineral horizons of the soil.

An accumulation of unconsolidated mineral debris (soil and rock), carried and
deposited by glaciers.

Features that occur in grey coloured, gley soils when they are exposed to air
resulting in the oxidation of Fe leaving reddish, yellow or orange patches in
the soil profile.

Mud is a liquid or semi-liquid mixture of water and some combination of soil,
silt, and clay. Ancient mud deposits harden over geological time to form
sedimentary rock such as shale or mudstone

Mudstone is a fine grained (grain diameter is < 0.0625 mm) sedimentary rock
whose original constituents were clays or muds.

A system of specifying the degrees of hue, value, and chroma, the three
variables of colour; commonly used for soils.

A collective name for several soil processes such as solifluction, mass wasting,
erosion, weathering, and melt water flow beneath the snow patch.

Organic soil that has permafrost within 1 m of the surface.

Surficial deposit composed largely of organic matter resulting from the
accumulation of dead plant material. Organic deposits contain at least
30% organic matter by weight (17% or more organic carbon).

A category used by the Canadian System of Soil Classification to describe the
central, most typical, concept of soils in a given soil subgroup.

The natural material (mineral or organic) from which soil is formed.

Peat is an accumulation of partially decayed organic matter formed under
conditions of excess moisture from precipitation or slowly moving groundwater.
Peat deposits form in wetlands dominated by Sphagnum and Carex species and
are distributed primarily in the temperate zone of the northern hemisphere.

Soil that stays at or below the freezing point of water (0 °C) continuously for
two or more years. Overlying permafrost is a thin active layer of soil (typically
0.6 to 4 m thick) that seasonally thaws during the summer.

The pH is a measure of the hydrogen ion (H+) content of the soil.
Term commonly used to describe soil reaction.
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Quartz

Reclamation

Regosol

Rhizosphere

Rolling landscape

Seepage

Shale

Silicate

Soil horizon

Soil reaction

Soil reactivity

Soil salvage

Solifluction

Static Cryosol

Surface expression

Quartz is the second most abundant mineral in the Earth's continental crust, after
feldspar. It is made up of a continuous framework of SiO4 silicon-oxygen crystals.

A process of converting disturbed land into useful landscapes that meet a
variety of goals (typically, creating productive ecosystems). It includes
material placement and stabilization, capping with soil/overburden,
regrading, placing cover soils, and revegetation.

Soils that have insufficient horizon development to meet the requirements of
the other soil orders.

The layer of soil that is immediately adjacent to and affected by plant roots,
where plants, soil, microorganisms, nutrients, and water interact.

Landscape composed of elongated rises and hollows with gentle slopes
(5 to 25%) that extend in parallel forms in plain view.

The movement of a liquid (e.g., water) through a porous medium (e.g., soil)
beneath the ground surface. It typically occurs on slopes or if a water table
there is perched above a non-permeable layer.

Shale is a fine-grained, clastic sedimentary rock that originated from mud.
It is a mix of clay and tiny fragments of other minerals, especially quartz and
calcite. Unlike Mudstone, Shale is characterized by parallel fissures less than
one centimeter in thickness, which result in flaky appearance of the mineral

An insoluble compound of silicon, oxygen, and a metal.

is a layer of mineral or organic soil material approximately parallel to the land
surface that has characteristics altered by processes of soil formation. It differs
from adjacent horizons in properties such as color, structure, texture, and
consistence and in chemical, biological, or mineralogical composition.

An indicator of soil acidity or alkalinity measured on the pH scale; it affects the
availability of nutrients and the reactivity of various substances in the soil.

The consistency and behaviour of a soil as affected by its water content. The
Atterberg limits tests provide useful measures of soil engineering properties,
which differ depending on soil physical state (solid, semi-solid, plastic or liquid).

Conservation of valuable soil by stripping it off the surface when the site is
first disturbed (e.g., before excavation of overburden). Salvaged soils are
either stockpiled for future use or they are immediately used for covering
reclaimed surfaces in a different location.

A type of mass wasting where waterlogged sediment moves slowly downslope,
over impermeable material.

Mineral soils that have permafrost within 1 m of the surface but show little or
no evidence of cryoturbation, such as disrupted, mixed or broken horizons, or
displaced material.

Topography of a surficial material, which indicates the patterns of material
deposition or reflect the surface configuration of the underlying material
(e.g., when the surface material is draped over and owes its landform to the
topography of an underlying substrate).
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Texture
(of mineral soil)

Thermokarst

Till
(glacial till)

Turbic Cryosol

Veneer

Xeric
(moisture regime)

GLOSSARY AND ABBREVIATIONS

The solid material of mineral soil is composed of different size fractions of
particles: gravel (> 2 mm in diameter), sand (2 mm to 53x10® m), silt
(53 to 2 x 10® m), and clay (< 2 x10® m). The soil texture is the particular mix
of particle sizes found in any soil. In Canadian soils texture is almost entirely
determined by the geomorphic processes responsible for depositing the
original sediment.

Land-surface configuration that results from the melting of ground ice in a
region underlain by permafrost. In areas that have appreciable amounts of
ice, small pits, valleys, and hummocks are formed when the ice melts and the
ground settles unevenly.

Till or glacial till is an unsorted, coarsely graded, and extremely
heterogeneous sediment deposited directly by the glacier. It is mostly derived
from the subglacial erosion of previous unconsolidated sediments. Its content
may vary from clays to mixtures of clay, sand, gravel and boulders. An
accumulation of till is called moraine.

Mineral soils that have permafrost within 2 m of the surface and show marked
evidence of cryoturbation within the active layer, as indicated by disrupted,
mixed or broken horizons, or displaced material.

A layer of unconsolidated material 0.1 to 1 m thick deposited on the surface
of the underlying material. It conforms closely to the underlying topography
and is too thin to mask irregularities in its surface.

Soil is moist only during brief periods following precipitation. Due to coarse
soil texture water is removed from the soil very rapidly in relation to supply.

ACRONYMS AND ABBREVIATIONS

AAFC
BC MOF
BC MELP
o
CCELC
CCME
LSA
masl
QA

Qc

UTM
WWF
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Agriculture and Agri-Food Canada

British Columbia Ministry of Forests

British Columbia Ministry of Environment, Lands, and Parks
Carbon

Canada Committee on Ecological Land Classification
Canadian Council of Ministers of the Environment
Local study area

Metres above sea level

Quality assurance

Quality control

Universal Transverse Mercator

World Wildlife Fund

Xi
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1. Introduction

The Back River Project (the Project) is an exploration gold project owned by Sabina Gold and Silver
Corporation (Sabina) located in the West Kitikmeot region of Nunavut. Exploration programs were run
out of both the Goose and George camps in 2012 (Figure 1-1).

For 2012, Sabina contracted Rescan Environmental Services (Rescan) to conduct a comprehensive
baseline program that covered the geographical area of the Goose Property, the George Property, and
a Marine Laydown Area located on the southern part of Bathurst Inlet. The following components were
included in the 2012 baseline program:

o Meteorology

o Air Quality and Dust

o Noise

o Hydrology and Bathymetry

o Freshwater Water Quality, Sediment Quality, Aquatic Biology

o Freshwater Fish and Fish Habitat

o Marine Water Quality, Sediment Quality, Aquatic Biology

o Marine Fish and Fish Habitat

o Wildlife (Terrestrial and Marine)

o Wildlife DNA Study (Grizzly Bear and Wolverine)

o Ecosystem Mapping

o Vegetation and Wetlands (including Rare Plants)

o Terrain and Soils

o Country Foods

o Archaeology

o Socio-Economics

o Land Use

o Metal Leaching/Acid Rock Drainage (ML/ARD)
The 2012 baseline program was designed around potential infrastructure and known deposits at the
Goose Property, the George Property, and the Marine Laydown Area. It was assumed that access from

the Marine Laydown Area to George and Goose properties would be by winter road, and that access
between the George and Goose properties would also be by winter road.

This report presents the results from the Terrain and Soils portion of the 2012 baseline program.
The purpose of the program was to characterize terrain and soils in the general area of the Project.

The specific objectives of the program were to:

o gather relevant background environmental information from literature;

SABINA GOLD & SILVER CORP. 1-1
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o map terrain and soils within the LSA;
o describe soil and terrain baseline conditions;
o characterize baseline soil metals; and

o assess the physical and chemical properties of the soils.
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2. Background Information

This section is based on the review of climatic data, regional maps, scientific papers, and reports
describing environmental conditions in the region.

2.1 CLIMATIC DATA

Observations indicated that air temperatures are very similar at George and Goose meteorological
stations for the period 2006 to 2012 (Rescan 2012b). The temperature range in the LSA is typical of
Arctic Canada. During the winter period (October to March) the mean monthly temperatures ranges
between -26° and -16°C, while during the summer (June to September) it ranges between 7°C and
15°C. Precipitation in the LSA is relatively low (ranges from 249.3 to 299.2 mm per year), with the
majority occurring during the summer months (Rescan 2012b).

2.2 GEOLOGY

The study area is located at the juncture of the Slave and Bear geological provinces. The bedrock is
mostly composed of Precambrian igneous rocks, such as granite or gneiss. Less common, sedimentary
rocks include coarse conglomerates and finer sandstones (SENES 2008).

Periodic changes in the global climate of the Quaternary period (about 2 million to 8.5 thousand years
ago) induced four major glaciations. As a result, a vast majority of the LSA is now covered by a veneer
of glacial till, an unsorted mixture of coarse angular to sub-angular rock fragments in a finer matrix of
silty-clayey material, which has been deposited by the last glacial ice sheet. Drumlins, hills created by
the movement of ice over till material, are also a common feature of the LSA. Glacial till has been
occasionally overlain by glaciolacustrine or glaciomarine materials. Sandy or gravelly materials formed
by melt-water streams remain in the area in form of elongated esker complexes deposited over glacial
till or bedrock. Veneers or blankets of coarse marine deposits form gentle slopes or undulating planes
over till or bedrock. The recession of the ice sheets was followed by isostatic uplift of the land that
continues until present, at a rate of about 0.5 m per century (Prest 1970).

2.3 TOPOGRAPHY

The vast majority of the LSA is located in the Takijug Lake Upland Ecoregion of the Southern Arctic
Ecozone. The topography of the ecoregion is generally characterized by relatively low relief. The land
is dominated by level or gently sloping plains and by rolling terrain, defined as a sequence of smooth,
elongated rises and valleys that repeat in a wave-like pattern across the landscape. Slopes rarely
exceed 7% and terrain elevation ranges between 300 and 700 masl (NRCan 2012). This smoothness of
landforms reflects the effect of four glaciations and the influence of local hydrological patterns
associated with the impermeable permafrost layer.

Uplands, which dominate the LSA, are typically covered by veneers of morainal materials deposited on
Precambrian, sedimentary, metamorphic or intrusive rocks (Atlas of Canada 2012). Consequently, much
of the upland surface is composed of sparsely vegetated, rocky outcrops, reminiscent of glacial scour
along the Bathurst fault (Zoltai et al., 1980).

Numerous small and medium size kettle lakes formed from large blocks of melting ice left by the last
retreating ice sheet (about 8500 years ago) exist throughout the LSA. Lakes are usually connected by a
complex network of streams. Wetlands occupy a relatively small portion of the area, covering only
5 to 10% of the Takijuq Lake Upland Ecoregion (NRCan 2012).
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The northern extreme of the proposed winter road extends to the Bathurst Hills Ecoregion, where
strong relief contrasts with the rest of the LSA. The deeply indented, rocky shoreline of Bathurst Inlet
is surrounded by rugged ridges of massive granite rocks that reach about 610 masl (Ecological
Framework of Canada 2012).

Several esker complexes, formed from sandy or gravelly materials deposited by sub-glacier melt-water
streams over glacial till or bedrock, exist throughout the LSA. Drumlins, hills created by the movement
of ice over till material, are also a common feature.

2.4 UNIQUE LANDFORMS

A number of unique landforms, including eskers, moraines, and boulder fields exist throughout the LSA.
Several large eskers occur as elongated, sinuous ridges up to 100 m wide and several kilometres long.
They were formed from sands, gravels, and cobbles deposited in the glacial melt water channels flowing
below or within glaciers. Because of the general pervasiveness of boulder fields and shallow morainal
material over bedrock, burrowing material is limited in the area; thus, eskers provide excellent denning.
They also provide travel corridors and viewscapes for wildlife such as caribou, wolves, and grizzly bear.
Furthermore, eskers have their own microclimate associated with drier, well-drained ground, which
reduces insect abundance, providing further benefit to wildlife (Rescan 2007, SENES 2008).

Moraines are rocky ridges composed of unconsolidated, unsorted mineral debris deposited at the
glacier edge. A large, over 200 km long glacial moraine extends in the eastern direction from the LSA
(NRCan 2012).

In the Arctic, boulder fields are often derived from weathered bedrock, from which finer fractions have
been removed by various periglacial processes (Sonesson 1985). Intense frost heaving also causes
fracturing of bedrock and subsequent migration of large rock fragments to the surface. These
phenomena created several boulder fields and belts in the LSA.

2.5 PERMAFROST AND RELATED FEATURES

Permafrost occurs continuously throughout the Southern Arctic Ecozone. It extends to depths of 90 m
at Yellowknife, it reaches more than 270 m near Lac de Gras, and near Contwoyto Lake it is estimated
to occur to a depth of about 540 m (Rescan 2012, 2013a, SENES 2008). Because permafrost restricts the
downward flow of water, precipitation and melt water move horizontally, either as a surficial runoff or
as shallow underground seepage within the active layer of the soil. Consequently, the soils within the
seepage areas are often waterlogged throughout the growing season. Annual freezing and thawing of
these soils creates several phenomena, including patterned ground, solifluction (slow downslope
movement of waterlogged soil), and thermokarst.

Repeated freezing and thawing of the soil creates singular features on the ground surface. Frostboils
(also known as mud boils or mud circles) are typically circular (1 to 3 m in diameter) upwellings of mud
that are created by frost heave and cryoturbation in permafrost areas. Common characteristics include
an elevated center, a formation of an organic layer on the outer edge, and resistance of the soil
surface to vegetation colonization. Extensive areas of patterned ground covered by frostboils are
commonly found in the LSA.

Thermokarst typically occurs on the surface of wetlands as areas of irregular dry hummocks and wet
hollows, which form in result of frost heaving and ice accumulation on the bottom of organic horizons.
When they eventually thaw and collapse they form depressions, which further contribute to surface
unevenness.
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Massive ground ice of up to 10 m depth is a relic feature formed in late glacial or early postglacial
times when sections of the retreating glaciers were rapidly buried, insulating them against melt. It has
been reported in hummocky morainal deposits and eskers in the Contwoyto Lake and Lac de Gras areas
(Wolfe 1998; Dredge et al. 1999), and is likely present in parts of the Takijug Lake Upland where late
glacial conditions allowed rapid cover of residual forms of glacial ice and frozen melt water, especially
along the west side of Bathurst Inlet (Ecological Framework of Canada 2012).

2.6 SOIL DEVELOPMENT

Soil development is influenced by the interaction of factors associated with local climate,
characteristics of surficial deposits (parent material), topography (especially how it affects hydrology),
biotic influences, and time since disturbance. In general, the rates of soil development in the LSA are
very slow, typically in the order of a few millimetres per century (SENES 2008). Only peat-derived
organic materials accumulate considerably faster.

The LSA is underlined by continuous permafrost with sporadic occurrences of massive ground ice. Under
harsh climatic conditions, soil development generally occurs only close to the ground surface.
The frequent freeze-thaw cycles associated with cold environments also contribute to a suite of
soil-forming processes. For example, in moist areas, annual frost heaving often causes soil movement
(cryoturbation), which brings fresh mineral material to the surface creating “frostboils” and “patterned
ground” phenomena. The presence of shallow permafrost and cryoturbation affect both the pedogenic
process and soil classification. Therefore, most soils in the LSA have been classified as Cryosols, which
are usually poorly developed (AAFC 1998).

Soil parent materials include till (mostly of silty loam texture with coarse fragments), glaciofluvial
sandy deposits, and glaciolacustrine clays. The chemical characteristics of till usually reflect the
chemistry of the rocks from which it originated. Veneers or blankets of morainal till may give rise to
Static or Turbic Cryosols, depending on drainage regimes. Glaciofluvial deposits, due to their coarse
texture, are rapidly drained and nutrient poor. Esker complexes present in the area typically give rise
to Brunisolic Static Cryosols or Regosols. Glaciolacustrine sediments, however, are usually rich in clay
minerals that contain more nutrients. These deposits may become parent materials for Brunisolic or
Gleysolic Turbic Cryosols, depending on drainage (CCELC 1989).

In poorly drained areas, vegetation is often dominated by peatlands (CCELC 1989). Organic or Histic
Cryosols develop as a result of the accumulation of organic matter in these ecosystems. The rate of water
movement through these areas affects their acidity and fertility. More acidic and less fertile soils usually
develop in areas dominated by Sphagnum moss associated with raised bogs. On long slopes and in
lowlands dominated by fens and sage meadows, water movement gives rise to richer and less acidic soils.
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3. Methodology

3.1 STUDY AREA

The terrain and soil LSA is located in the West Kitikmeot region of Nunavut, approximately 40 to 120 km
south of Bathurst Inlet. The LSA covers 147,263 ha and extends between Bathurst Inlet and the Goose and
George Properties (Figure 3.1-1). The LSA boundaries were defined by several parameters, including a
1.0 km buffer around proposed Project infrastructure, the potential location of access roads, regional
geomorphology, and the location of several archaeologically important sites. The same LSA was also used
for the Ecosystem Mapping and Vegetation and Wetlands components of the program. The purpose of the
LSA boundary is to establish an area where there exists the reasonable potential for direct or indirect
impacts due to project activities, and allows for an environmental impact assessment to be conducted in
a rigorous and comprehensive manner.

To enable reporting and discussion of geographic differences in ecosystem distributions, the LSA has
been divided into the following four sub-areas (Figure 3.1-1):

o Goose Property Area
o George Property Area
o Marine Laydown Area

o Proposed Winter Road (to Bathurst Inlet)

3.2 REVIEW OF EXISTING INFORMATION

The initial stages of the Terrain and Soils Baseline Program involved a thorough review of climatic and
geological data, regional maps, scientific papers, and professional reports describing environmental
conditions in the region. This information guided field program methodology design and allowed for the
interpretation of field data in a broader regional context.

3.3 TERRAIN MAPPING

Terrain mapping was completed using PurVIEW and ArcMap software, which enables users to view
stereo pairs of digital air photos in three dimensions at variable scales. Terrain polygons were
delineated based upon observable characteristics such as surficial material, surface expression, and
geomorphological processes. Attributes were described using BC’s Terrain System Classification (Howes
and Kenk 1997) in the absence of a system for Nunavut and recorded in a database linked to the ArcGIS
terrain shape file. The terrain maps were prepared at a 1:20,000 scale. The final terrain attributes
were later adjusted according to the data collected during field inspections of terrain polygons.

3.4 TERRAIN AND SOILS FIELD PROGRAM

The Terrain and Soils Baseline Field Program was carried out between June 27 and August 9, 2012 by
four teams consisting of a soil scientist, a vegetation ecologist, and an assistant. The survey involved
the assessment of terrain and soils at 323 inspection sites (Figure 3.4-1).

The terrain was described based on British Columbia’s Terrain System Classification (Howes and Kenk 1997)
as no terrain classification system has been developed for the Nunavut. Soil inspection followed hand
excavation of a soil pit to a depth of 100 cm, where possible. The soil and site characteristics were
described in detail according to the methodology specified in the Field Manual for Describing
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Terrestrial Ecosystems (BC MELP and BC MOF 1998) as there is no similar system developed for
Nunavut. The following information was recorded at each site:

o location (UTM coordinates);

o slope (gradient, aspect, and position);

o elevation;

o micro-topography;

o surficial materials;

o surface expression; and

o geomorphologic processes.
Detailed soils information was recorded including:

o horizon designation, depth, and colour (according to Munsell colour chart);
o mottling characteristics;
o coarse fragment shape and content;
o humus order;
o soil texture;
o soil structure and consistence;
o root depth, size, and abundance;
o depth to permafrost;
o depth to water table;
o soil drainage;
o soil moisture and nutrient regime; and
o soil classification.
The soils were classified according to The Canadian System of Soil Classification (AAFC 1998).

The detailed terrain and soil data have been entered into a Microsoft Access database. A summary of
collected data is provided in Appendix 1.

3.5 SAMPLING AND LABORATORY ANALYSIS

3.5.1 Sampling

Soil samples were collected at 51 sites within the LSA and in 20 reference sites located at least 10 km
outside of the LSA, but within the RSA (Figure 3.5-1). Where possible, the samples were collected at
two depths: 0 to 5 cm and 50 to 60 cm (at several of the inspected sites, the mineral soils were shallow
and only the upper soil layer(s) could be sampled). The 0 to 5 cm layer represents the organically
enriched horizon and the surface layer where atmospherically deposited particulates (e.g., dust) could
potentially accumulate. The 50 to 60 cm depth samples target subsoil conditions, which reflect parent
material chemistry influenced by pedogenesis.
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METHODOLOGY

Tables 3.5-1, 3.5-2 and Figure 3.5-1 summarize information on the soil sampling sites, their locations and
the plant tissues collected. A total of 73 soil samples were collected from the 51 sites in 2012.
This included 53 samples from 0-5 cm soil depth and 20 samples from 50-60 cm soil depth. All soil
samples were placed in clean, plastic, labelled bags and sent to ALS Environmental Laboratories for
chemical analysis. A total of 73 soil samples were tested for soil reaction (pH) and metal concentrations.
Thirty-three of the soil sampling sites were sampled in conjunction with the plant tissue sampling.

Table 3.5-1. Soil and Plant Tissue Sampling Sites in 2012, Back River Project

sampling Soil Depth Tissue Collected *

Site Easting  Northing 5cm 60 cm Lichens Berry Sedge
Goose Property Area

023 7266447 422831 1 1

033 7265984 425094 V. uliginosum

042 7262909 429287 1 1

049 7264932 430824 1 1

050 7265703 423118 1 1

053 7265562 422916 1 1

054 7265222 422747 1 C. stygia

055 7269834 433891 1 1

058 7269478 433685 1 1

061 7271982 432331

062 7271837 432216 1 1

064 7271951 431608 1 C. stygia

069 7270920 431080 1 1

074 7271065 431606 1 1

080 7270914 429917 1 1 C. stygia

080-5-x 7270914 429917 1

101 7273311 429202 1 C. stygia

104 7272942 429119 1 1 C. stygia

107 7272098 429293 1 1

108 7271263 428967 1 1 C. stygia V.vitis-idaea, V. uliginosum
110 7269226 434037 1

GB52 7267490 419663 C. stygia V.vitis-idaea, V. uliginosum
GB45 7280456 434299 C. stygia V.vitis-idaea, V. uliginosum
GB44 7277461 420373 C. stygia V.vitis-idaea, V. uliginosum
422 7262909 429287 C. stygia V.vitis-idaea, V. uliginosum
844 7262909 429287 C. stygia

1083 7271263 428967 S. paschale

2166 7271263 428967 V. uliginosum
GB104 7267490 419663 V. uliginosum

w002 7271477 432127

WO009 7271427 428525

w019 7267199 426593

W045 7265649 430329

(continued)
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Table 3.5-1. Soil and Plant Tissue Sampling Sites in 2012, Back River Project (continued)

Sampling Soil Depth Tissue Collected *

Site Easting Northing | 5cm 60 cm Lichens Berry Sedge

Goose Property Area (cont’d)

w072 7269960 434814

W086 7312809 388575

W026 7266198 424046 C.aquatilis

WO052 7274044 429382 C.aquatilis

WO067 7267668 433128 C.aquatilis

w073 7261915 436508 C.aquatilis

WO075 7261720 425138 C.aquatilis

wo77 7270580 428052 C.aquatilis

WO051 7268085 429763 C.aquatilis

W080 7267123 429480 C.aquatilis

w083 7275338 427543 C.aquatilis

Marine Laydown Area

089 7393677 381049 1 1

092 7393285 381195 1 1

093 7393244 381176 1 C. stygia V.vitis-idaea, V. uliginosum

W106 7393890 380535

George Property Area

LBS10 7322310 382086 1 C. stygia V. uliginosum

LBS11 7316179 390788 1 C. stygia V. uliginosum

LBS12 7313663 393538 1 C. stygia V. uliginosum

LBS13 7308739 391616 1 C. stygia V. uliginosum

LBS26 7308739 391616 C. stygia

234 7307153 401399 V. uliginosum

w092 7313656 386945

W134 7313564 387631 C.aquatilis

W135 7317620 389028 C.aquatilis

225 V. uliginosum

Reference

094 7323974 372980 1 1 V. uliginosum

097 7324023 373388 1

099 7323603 374310 1 1

099-5-x 7323603 374310 1 1

100 7323246 374885

NE1 7268503 450632 1 C. stygia

NE2 7269008 450497 1 C. stygia

NE3 7273870 446315 1 C. stygia V.vitis-idaea, V. uliginosum

NE4 7273709 446891 1

NW1 7291155 396611 1 C. stygia

Nw2 7290851 396337 1 C. stygia

(continued)

3-10 RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#0833-002-20/REV B.1) MAY 2013



METHODOLOGY

Table 3.5-1. Soil and Plant Tissue Sampling Sites in 2012, Back River Project (completed)

Sampling Soil Depth Tissue Collected *

Site Easting Northing | 5cm 60 cm Lichens Berry Sedge

Reference (cont’d)

NW3 7290464 395934 1 C. stygia

SE1 7246606 440991 C. stygia

SE2 7246474 440965 C. stygia

SE3 7246216 441032 C. stygia

SE-3-X 7246216 441032 1

SW1 7244864 414130 1 C. stygia V.vitis-idaea, V. uliginosum

Sw2 7244529 414894 1 C. stygia

SW3 7245144 416228 1 C. stygia

SW-3-x 7245144 416228 1

GB47 7277634 458083

GB50 7267480 392543 C. stygia V.vitis-idaea, V. uliginosum

GB61 7255209 457340

LBS1 7291904 439547 1 C. stygia V. uliginosum

LBS2 7277634 458083 C. stygia V. uliginosum

LBS3 7255209 457340 C. stygia V. uliginosum

LBS4 7327884 632234 1 C. stygia V. uliginosum

LBS5 7345042 374029 1 C. stygia V. uliginosum

LBS6 7339762 390032 1 C. stygia V. uliginosum

LBS7 7326911 372292 1 C. stygia V. uliginosum

LBS8 7327299 374755 1 C. stygia V. uliginosum

LBS9 7325922 377694 1 C. stygia V. uliginosum

206 7320003 402571 1 C. stygia V.vitis-idaea

233 7308877 402229 1 V.vitis-idaea

Bearpost 7301041 432856 1 C. stygia V.vitis-idaea, V. uliginosum

SW1-B C. stygia

NW4 7290851 396337 C. stygia

SSE-3 7246216 441032 C. stygia

NWé 7290464 395934 C. stygia

542 7265222 422747 C. stygia V.vitis-idaea, V. uliginosum

941 S. paschale

Wi133 7322758 376543 1

w128 7322794 374371 C.aquatilis

GB100 7267480 392543 V. uliginosum
Notes:

Sampling site locations are listed using UTM coordinates. All sampling sites were from UTM Zone 13
C. stygia = Cladina stygia; S. paschale = Stereocaulon paschale; V. uliginosum = Vaccinium uliginosum; V. vitis-idaea =
Vaccinium vitis-idaea; C. aquatilis = Carex aquatilis.
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Table 3.5-2. Summary of the Soil Parameters, Detection Limits, and CCME Guideline Limits

CCME CCME

Detection Industrial Detection Industrial
Parameter Limits Guideline Units Parameter Limits Guideline Units
Aluminum (Al) 50 - mg/kg Mercury (Hg) 0.005 50 mg/kg
Antimony (Sb) 0.1 20 mg/kg Molybdenum (Mo) 0.5 40 mg/kg
Arsenic (As) 0.05 12 mg/kg Nickel (Ni) 0.5 50 mg/kg
Barium (Ba) 0.5 2,000 mg/kg Phosphorus (P) 50 - mg/kg
Beryllium (Be) 0.2 8 mg/kg Potassium (K) 100 - mg/kg
Bismuth (Bi) 0.2 - mg/kg Selenium (Se) 0.2 2.9 mg/kg
Cadmium (Cd) 0.05 22 mg/kg Silver (Ag) 0.1 40 mg/kg
Calcium (Ca) 50 - mg/kg Sodium (Na) 100 - mg/kg
Chromium (Cr) 0.5 87 mg/kg Strontium (Sr) 0.5 - mg/kg
Cobalt (Co) 0.1 300 mg/kg Thallium (TLl) 0.05 1 mg/kg
Copper (Cu) 0.5 91 mg/kg Tin (Sn) 2 300 mg/kg
Iron (Fe) 50 - mg/kg Titanium (Ti) 1 - mg/kg
Lead (Pb) 0.5 600 mg/kg Uranium (U) 0.05 300 mg/kg
Lithium (Li) 5 - mg/kg Vanadium (V) 0.2 130 mg/kg
Magnesium (Mg) 20 - mg/kg Zinc (Zn) 1 360 mg/kg
Manganese (Mn) 1 - mg/kg

3.5.2 Chemical Analyses

Samples were analyzed for soil reaction (pH) to help assess soil fertility, potential metal mobility, and to
guide soil salvage and reclamation planning. Baseline soil analyses included testing for concentrations of
31 metals. Details of the analytical procedures and results are included in Appendix 3.

The interpretation of baseline data included comparing analytical results to the industrial guidelines
provided for 19 of the metals in the Canadian Soil Quality Guidelines for the Protection of
Environmental and Human Health (CCME 2012; Table 3.5-2).

3.5.3 Quality Assurance

The quality assurance (QA) and quality control (QC) measures completed for this report included a
review of precision and accuracy, representativeness, and sample holding times. Precision and
accuracy were controlled through an assessment of laboratory sample duplicate analysis.
The laboratory’s QA/QC procedures include replicate testing and instrument calibration verification.
Sample results are not released unless all internal QA/QC data are acceptable. ALS Environmental
laboratory’s QA/QC results are included in Appendix 3.

Acceptable representativeness was achieved through use of the standard Rescan sampling procedures.
All laboratory data were electronically transferred to tables (no manual entry) to prevent transcription
error. All internal tables and figures were peer reviewed. Sample holding times for the analyses
ensured that samples were analyzed before degradation of the sample occurred. The QA/QC
procedures for collected data analyses and interpretation were followed.

Some of the characteristics assigned to terrain polygons were derived from the inspection point data
(e.g., soil coarse fragment content). This was based on the assumption that the soil inspection data reflect
the conditions found in the entire polygon well (the median area of a polygon is 10.7 ha, while the soil pit is
representative of approximately 0.3 m?). While considerable effort was made to conduct soil inspections in
areas most representative of each polygon, the above assumption constitutes a source of potential error.
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4. Results

The following presents a summary of the topography and land forms in the area, along with the results
of the soil field program. Complete terrain and soils maps are presented in Appendix 2.

4.1  TOPOGRAPHY AND LANDFORMS

The land is dominated by gently undulating landscapes (Plate 4.1-1), defined as a sequence of smooth,
non-linear rises and hollows, and rolling topography (similarly smooth, but linear sequences of
elongated rises and valleys that repeat in a wave-like pattern across the landscape). Together these
two landforms comprise over 70% of the LSA. Plains occupy approximately 15% of the LSA. Slopes,
ridges, and hummocky terrain are found on 2% of the LSA.

Plate 4.1-1. The study area is dominated by gently undulating and rolling
landscapes. Near the Marine Laydown Area, June 2012.

Kettle lakes formed from large blocks of melting ice left by the last retreating ice sheet (about
8500 years ago) exist throughout the region. Lakes cover 5.4% of the LSA. They range in size from
0.51 ha to 628 ha, but most of them are small: the median lake size is only 3.03 ha. Lakes are usually
connected by a complex network of streams.

Slopes are generally uniform and range between 0% and 20%, but over most of the land they rarely
exceed 7%. Terrain elevation ranges between 300 and 700 masl. Smoothness of the landforms reflects
the influence of local hydrological patterns associated with the impermeable permafrost layer.

A number of distinct landform types, including eskers, moraines, boulder fields, and wetlands exist
throughout the region (Figure 4.1-1).
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Several large eskers occur in the Project region as elongated, sinuous ridges up to 100 m wide and several
kilometres long. They were formed from sands, gravels, and cobbles, and boulders deposited in the
glacial melt water channels flowing below or within glaciers. Coarse fragment content within the top 1 m
of deposit varies, in most instances, from 35% to 85%. The majority of eskers located within the LSA likely
contain massive ice cores (Wolfe et al 1997, Dallimore and Wolfe 1988, Gowan and Dallimore 1990,
Dallimore and Davis 1992, Moorman and Michel 2003, Robinbson et al. 2003, Macumber et al. 2011).

Besides being a unique geomorphological landscape feature, eskers provide several ecological functions.
For example, the annual pattern of ground water flow within the esker active soil layer governs soil
moisture and nutrient regimes in lower sections of eskers and adjacent ecosystems. Also, because burrowing
material is limited in the areas dominated by boulder fields and shallow morainal veneers over bedrock, the
unconsolidated, coarse mineral material of eskers provides excellent denning sites for wildlife.

Moraines are rocky ridges composed of unconsolidated, unsorted mineral debris deposited at the
glacier edge. A large, over 200 km long glacial moraine extends in the eastern direction from the LSA
(NRCan 2012) and can also be found in the region.

In the Arctic, boulder fields are often derived from weathered bedrock, from which finer fractions have
been removed by various periglacial processes (e.g. solifluction) (Sonesson 1985). Intense frost heaving
also causes fracturing of bedrock and subsequent migration of large rock fragments to the surface.
These phenomena created several boulder fields and belts in the Project region.

Repeated freezing and thawing of the soil creates interesting features on the ground surface. Frostboils
(also known as mud boils or mud circles) are typically circular (1 to 3 m in diameter) upwellings of mud
that are created by frost heave and cryoturbation in permafrost areas. Common characteristics include
an elevated center, a formation of an organic layer on the outer edge, and resistance of the soil
surface to vegetation colonization. Extensive areas of tundra “patterned ground” covered by frostboils
are commonly found in the Project region.

Thermokarst typically occurs on the surface of wetlands as areas of very irregular hummocks and hollows,
which form in result of frost heaving and ice accumulation on the bottom of organic horizons. When they
eventually thaw and collapse they form depressions, which further contribute to surface unevenness.

Massive ground ice of up to 10 m depth is a relic feature formed in late glacial or early postglacial times
and it has been reported in hummocky morainal deposits and eskers in the Contwoyto Lake and Lac de
Gras areas (Wolfe 1998; Dredge et al. 1999). Massive ice is likely present in parts of the Takijuq Lake
Upland where late glacial conditions allowed rapid cover of residual forms of glacial ice and frozen melt
water, especially along the west side of Bathurst Inlet (Ecological Framework of Canada 2012).

4.2 SURFICIAL DEPOSITS

Since the last glaciation, hydrologic processes have played a major role in the redistribution of surficial
deposits in the LSA. Water movements, aided by cryogenic processes, have contributed to considerable
mixing of various deposits (e.g., angular coarse fragments typical of till are often intermixed with
rounded glaciofluvial gravels). These processes make precise delineation of each deposit type difficult.

As indicated on the appended terrain maps (Appendix 2), morainal surficial materials dominate the
LSA. Morainal till generally consists of well-compacted, non-stratified material composed of a mixture
of sand, silt, and clay, and it contains a heterogeneous mixture of sub-rounded to angular coarse
fragments of different sizes. Over half of the surficial materials of the LSA (71,825 ha) are of morainal
origin (Figure 4.2-1 and Table 4.2-1).
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RESULTS

Table 4.2-1. Distribution of Surficial Materials in the Local Study Area

Marine Winter Access
George Area Goose Area Laydown Area Road LSA

Surficial Materials ha % ha % ha % ha % ha %
Anthropogenic 6.4 0.01 5.0 0.01 0.0 0.0 0.0 0.0 11.4 0.01
Bedrock 634.9 1.3 520.7 1.2 | 1428.5 5.5 202.8 0.9 2786.9 2.0
Colluvial 1717.2 3.6 432.0 1.0 | 1396.0 5.3 446.8 1.9 3992.0 2.9
Eolian 3939 0.8 867.1 2.1 103.2 0.4 208.1 0.9 1572.4 1.1
Fluvial 260.8 0.6 300.6 0.7 225.8 0.9 109.2 0.5 896.5 0.6
Glaciofluvial 3423.7 7.3 | 3122.0 7.4 818.8 3.1 1449.1 6.2 8813.5 6.4
Lacustrine and Glaciolacustrine | 1749.0 3.7 | 1075.3 2.6 33.7 0.1 473.4 2.0 3331.5 2.4
Marine and Glaciomarine 0.0 0.0 0.0 0.0 | 7698.5 29.4 30.0 0.1 7728.5 5.6
Morainal 28330.5 60.0 | 25379.7 60.6 | 7385.5 28.2 | 10729.4 45.9 | 71825.1 51.8
Organic 2857.2 6.1 | 3754.1 9.0 240.9 0.9 5471 2.3 7399.3 5.3
Total Land Area 39373.5 83.4|35456.6 84.6 [19331.0 73.8 |14196.0 60.7 |108357.0 78.1
Lakes and Ponds 7732.0 16.4 | 6405.7 15.3 | 642.7 2.5 | 9190.8 39.3 | 23971.2 17.3
Rivers and Streams 107.2 0.2 51.1 0.1 15.7 0.1 4.6 0.0 178.6 0.1
Salt Water 0.0 0.0 0.0 0.0 | 6205.5 23.7 0.0 0.0 6205.5 4.5
Total Area 47212.7 100.0(41913.3 100.0|26194.9 100.0(23391.5 100.0|138712.4 100.0

Glaciofluvial materials (recorded over 6.4% of the LSA land) have been deposited as eskers or veneers over
morainal materials. They mainly consist of sands with a considerable component of rounded or sub-rounded
coarse fragments (e.g., gravels, cobbles, boulders), which often display evidence of stratification.

Marine and glaciomarine deposits, characteristic of the Bathurst Inlet area, consist mainly of coarse
sands with low proportion of coarse mineral fragments. These materials have been deposited by the
sea over relatively large areas due to gradual exposure of sea shores during the postglacial isostatic
rebound. Currently marine deposits cover 5.6% of the LSA.

Organic materials cover 5.3% of the LSA (7399 ha). They result from the accumulation of very slowly
decomposing vegetation, typically in the wet lowlands and in areas of intense seepage. Organic
deposits typically occur in the LSA in the form of poorly or moderately decomposed peat layers.

Glaciolacustrine and lacustrine deposits are similar in that both typically contain significant proportion
of silt and clay and, generally, minimal proportions of coarse fragments. Coarse sediments may be
occasionally found in beach areas and deltas, especially in shallow lakes fed by melt water, where
more powerful currents prevent the settling of fine material (Embleton and King 1971). These materials
are found in lowlands in 2.4% of the LSA.

Bedrock and weathered rock outcrops are one of the most prominent characteristics of the study area.
Nevertheless, bedrock rarely extends over an area large enough to dominate the entire terrain polygon
(median polygon size is 10.7 ha). Instead, it is often present close to the surface, covered with thin
mineral or organic veneers. Bathurst Inlet area has the highest proportion of polygons dominated by
exposed bedrock in the LSA. About 2% of the mapped polygon area in LSA is covered by large extents of
exposed bedrock.
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Associated colluvial materials are the products of bedrock mass-wasting typically occurring on steep
slopes, and are rare in the region (2.9% of the LSA). Colluvial materials are generally course and
contain high proportion of coarse mineral fragments.

Eolian parent materials are deposited by wind and consist primarily of sand or silt-sized particles.
These materials tend to be extremely well-sorted and free of coarse fragments. Eolian deposits are
found on only 1% of the LSA land (Table 4.2-1). They are typically located in the vicinity of glaciofluvial
materials, inferring a common origin.

Despite the presence of many creeks, fluvial deposits have been found on only 0.6% of the LSA. These
sediments generally contain a high proportion of gravel and sand; however, in areas where after a short
period of intense activity during snow melt streams convert into seepage areas, fluvial materials
contain a significant fraction of silt and clay. The gravels and cobbles are usually rounded.

A very small proportion of the LSA (0.01%) represents terrain modified by people (Table 4.2-1).
Anthropogenic materials typically associated with mineral exploration represent a wide range of
physical properties (e.g., morphological form, structure, and texture).

4.3 SOIL GROUPS

Since the mosaic of soil types in the LSA is diverse, soils have been grouped into Soil Groups according
to soil main characteristics, such as dominant parent material, texture, and proportion of mineral
coarse fragments.

4.3.1 Morainal Soil Group

The soils that developed in morainal surficial materials occupy approximately 71,825 ha or 52% of the
LSA (Table 4.2-1). Morainal materials typically occur as veneers and blankets covering bedrock.
The soils developed on these materials are mostly well drained Static Cryosols, moderately- to
imperfectly drained Turbic Cryosols, or rapidly drained Regosols. Because of their significant area and
considerable variation, two soil units have been differentiated according to parent material thickness:
Morainal Blankets (more than 1 m thick) and Morainal Veneers (less than 1 m thick).

4.3.1.1 Morainal Blankets

This unit represents non-stratified, compacted morainal mantles and blankets typically occurring on
plains and undulating and rolling terrain (Plate 4.3-1). They are typically associated with lower
elevations and lower slope positions compared to Morainal veneers. Morainal blanket soils also have
slightly higher moisture regime indices. These soils contain a low proportion of coarse fragments
(typically less than 30%) mainly consisting of angular gravels and cobbles. Soil textures can vary widely
(sandy loam to silty clay), but most typically include sandy loams and loams. Consequently, soil erosion
potential in this unit is generally moderate to high. While slow mass movement, melt water channels,
and seepage have been occasionally recorded, this type of soil usually does not display evidence of
significant erosion if it is not disturbed. The typical soils include well to imperfectly drained Regosolic
Static Cryosols, Brunisolic Eutric Turbic Cryosols and Regosolic Turbic Cryosols (Plate 4.3-2).
The salvage suitability of this material is usually poor to fair, mainly due to coarse texture and
considerable surface stoniness. The nutrient regime is usually poor and the average moisture regime is
subhygric. The soils generally have a very thin organic layer. Typically, it is a mor, a form of humus
that remains unmixed with the mineral horizons of the soil.
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Plate 4.3-1. Morainal blankets are usually found on plains and on undulating
and rolling terrain. Goose Property, July 2012.

Plate 4.3-2. Examples of soils developed on morainal parent material. Left: Brunisolic Eutric
Turbic Cryosol; right: Regosolic Turbic Cryosol.
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4.3.1.2 Morainal Veneers

The soils developed on non-stratified, compacted morainal veneers over bedrock, typically occurring in
higher elevations on crests, upper and mid-slopes (Plate 4.3-3). Soil textures vary (loamy sand to silty
loam), but most typically include sandy loams and loams. Most morainal veneer soils are rapidly to
moderately well-drained. Compared to morainal blankets, these contain a slightly higher proportion of
angular gravels and cobbles (commonly 30 to 60%).

Plate 4.3-3. Soils developed on morainal veneers are often found on upper and
mid-slopes of undulating and rolling terrain. Goose Property, June 2012.

Soil erosion potential in this unit is generally moderate to high. Geomorphological processes controlled
by the presence of permafrost are common. Undisturbed, these soils usually do not display evidence of
significant erosion. The salvage suitability of most material ranges from poor to good; however, close
to one third of soils in this unit are not suitable for salvage, mainly due to considerable surface
stoniness or high coarse fragment content. The nutrient regime is usually poor, and the average
moisture regime is mesic. The typical soils include well- to moderately well-drained Regosolic Static
Cryosols and Regosolic Turbic Cryosols (Plate 4.3-4). The soils are generally covered by a very thin
organic layer (mor).

4.3.2 Glaciofluvial and Eolian Soil Group

Glaciofluvial deposits are commonly found in the LSA in the form of eskers or sandy veneers over
adjacent moraine (Plate 4.3-5). Eolian deposits are much less common, typically occur in the form of
sandy veneers over moraine, and are spatially associated with eskers (Plate 4.3-6). For these reasons
the two parent material types were combined into one soil unit. Together, glaciofluvial and eolian soil
mapping units cover approximately 10,386 ha or 7.5% of the LSA. Their topography is typically
undulating or rolling, and slopes range from 0% to 12%.
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Plate 4.3-4. Regosolic Turbic Cryosol, left and Regosolic Static Cryosol, right. Some Morainal
Veneer soils are not suitable for salvage due to coarse texture, excessive surface stoniness,
shallow bedrock, or high coarse fragment content.

Typically soils are rapidly to well drained. Water table depths exceeded 1 m in most glaciofluvial sites.
Permafrost was rarely found within 1 m below the surface. Soil texture typically ranges from coarse
sand to sandy loam. The proportion of coarse fragments varies widely. Eolian soils usually have none,
while glaciofluvial soils contain from zero up to 90% of rounded gravels, cobbles or boulders. Surface
stoniness also ranges widely.

Glaciofluvial and eolian deposits generally have weakly developed humic horizons (LFH, Ah, or Ahe),
except at sites where the water table (usually perched above permafrost) is present within a metre of
the surface. If the humus layer develops at all, it is generally a mor. The nutrient regime characteristic
of this soil unit sites is very poor to poor, while the moisture regime may range widely (from xeric to
subhydric), which demonstrates the importance of frozen esker cores as reservoirs of slowly released
water, which highlights their exceptionally high ecological value for vegetation and wildlife.

Typical soils for this unit include Regosolic Static Cryosol, Orthic Eutric Static Cryosol, and Orthic
Regosol. The majority of soils in this unit are not suitable for salvage, mainly due to their texture, but
often also due to high coarse fragment content and excessive stoniness (Plate 4.3-7). Typical soil
erosion potential is low to moderate.
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Plate 4.3-5. Undulating and rolling landscapes associated with glaciofluvial
deposits. Goose Property, July 2012.

Plate 4.3-6. Eolian materials are often located in proximity to Glaciofluvial
deposits. Goose Property, July 2012.

4.3.3 Marine and Glaciomarine Soil Groups

Soils developed in Marine and Glaciomarine materials (approximately 7728 ha or 5.6% of the LSA) are
closely associated with the Bathurst Inlet area (Plate 4.3-8). Soil textures vary from coarse sands to
silty clay loam, but most typically include sands and sandy loams with an average coarse fragment
content of 13%. Most of these soils are very rapidly to moderately well-drained.
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Plate 4.3-7. Deep, coarse textured Orthic Regosols typically develop on
glaciofluvial deposits. Marine Laydown Area, June 2012.

Plate 4.3-8. Marine deposits at Bathurst Inlet. Marine Laydown Area, Option 4.
June 2012.
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Soil erosion potential in this unit is generally low. Typical geomorphological processes include seepage,
washing and phenomena associated with permafrost. The salvage suitability of most marine materials is
poor due to coarse texture. The nutrient regime is usually poor, and the average moisture regime is
submesic. The typical soils include Regosolic Static Cryosols and Orthic Regosols (Plate 4.3-9).
The organic layer (mor) is typically very thin or absent.

i < 17 o 2O

Plate 4.3-9. Regosolic Static Cryosol (left) and Orthic Regosol (right).

4.3.4 Organic Soil Groups

Organic deposits cover 5.3% of the LSA and are distributed more or less evenly throughout the LSA,
with the exception of the southern part of the Goose property, where they are less common
(Figure 4.2-1). Organic soil mapping units comprise soils that formed through the accumulation of
organic materials, typically in poorly to very poorly drained areas. Thus, most organic soils occur
predominantly in level areas distributed over the plain lowlands (Plate 4.3-10). Some organic soils,
however, develop on gentle slopes in strong seepage areas.

This soil is characterized by poor to very poor drainage caused by continuous (although sometimes very
slow) water movement. Permafrost is typically found close to the surface (average permafrost depth is
55 cm), and evidence of cryoturbation, seepage, and thermokarst have been commonly recorded.

Soil texture is fibric (poorly decomposed) or mesic (moderately decomposed) depending on water flow
rate through the organic deposit. Coarse fragment content is minimal. Surficial stoniness and bedrock
exposure are generally low; however, some exceptions have been observed. When undisturbed, this
soil unit did not display evidence of significant erosion; however, mineral soils underlying organic
material generally contain a considerable proportion of fine sand and silt and thus may display high
erosion potential if stockpiled.
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Plate 4.3.10. Organic soils are distributed over level areas of the plains.
Goose Property, July 2012.

The typical soils include very poorly drained Terric Fibric Organic Cryosols, Terric Mesic Organic
Cryosols, and poorly drained Regosolic Static Cryosols or Regosolic Turbic Cryosols (Plate 4.3-11).
The nutrient regime is usually poor, and the moisture regime ranges from mesic to hydric.

While most of soils in this unit are characterized by good salvage suitability, some may provide poor or
unsuitable salvage material, mainly due to shallow bedrock or high stoniness (Plate 4.3-12). When
undisturbed, this soil group does not display evidence of significant erosion; however, mineral soils
underlying organic material contain a considerable proportion of fine sand and silt and thus may display
moderate to high erosion potential if stockpiled. Soil salvage suitability is highly variable and depends
on the depth of bedrock and stoniness.

4.3.5 Bedrock, Weathered Bedrock and Colluvium Soil Group

While bedrock outcrops are common in the LSA, they cover only a fraction of terrain polygons and thus,
are usually classified according to the polygon’s dominant surficial material (Plate 4.3-13). Terrain
polygons dominated by bedrock, weathered bedrock and colluvium comprise 4.9% of the LSA.

Weathered and/or exposed bedrock are commonly seen in higher elevations in crest to middle slope
positions (Plate 4.3-14). Slopes of this mapping unit are variable. Soil development is limited to
non-occurring. If present, most soils are shallow and coarse (e.g., sandy loam) with a median coarse
fragment content of 27%. Their drainage and erosion potential vary considerably. Nutrient regime is
typically very poor and moisture regime is very xeric to mesic. The soils of this unit are mostly
classified as Static Cryosols. Soils in this unit are generally not suitable for salvage due to their shallow
nature, stoniness, and high coarse fragment content.
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Plate 4.3-11. Terric Fibric Organic Cryosol (permafrost is visible - left) and Terric Mesic Organic
Cryosol, right.

4.3.6 Lacustrine and Glaciolacustrine Soil Groups

This unit represents both lacustrine and glaciolacustrine deposits, which were found in only 2.4% of the
LSA. These soils typically form in lower slope positions and in level areas of plains (Plate 4.3-15).
The average slope is less than 1%. They are generally imperfectly to poorly drained. The depth to the
water table ranged from the surface to 52 cm, averaging only 15 cm. Consequently, evidence of gleying
is common in lacustrine soils (Plate 4.3-16). Median depth to permafrost is 45 cm.

The texture of the lacustrine soils typically ranges from silty loam to silty clay. Rooting depth is often
restricted by clay. Small amounts of coarse fragments occasionally present in these soils likely reflect
the transport, mixing, and deposition of various mineral materials associated with spring melt water
movement. No surficial stones were recorded in lacustrine sites. Soils were often covered by a thin
layer of mesic peat. The typical nutrient regime of soils developed on lacustrine deposits is medium to
poor, and the moisture regime ranges from subhigric to subhydric.

4.3.7 Fluvial Soil Groups

Fluvial soils are developed in parent materials that were transported and deposited by moving water
(rivers and streams). In the LSA, fluvial materials occupy approximately 0.6% of the LSA (Table 4.1-3).
The majority of the soils developed on fluvial deposits occur as very narrow bands on level to very
gently sloping areas of plains (Plate 4.3-17) or as thin veneers covering rocky rubble on slopes along
seasonally active ephemeral streams.
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Plate 4.3-13. Rock outcrops usually cover only a fraction of terrain polygons and
thus, are usually classified according to the polygon’s dominant surficial material.
Goose Property, July 2012.
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Plate 4.3-14. Rock outcrops and boulder fields appear over a prominent
portion of the land surface, especially in the southern portion of the LSA.
Goose Property, July 2012.

Plate 4.3-15. Lacustrine deposits occur in lower slope positions, as well as, in
level areas of plains. July 2012, Goose Property.
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Plate 4.3-16. Lacustrine and Glaciolacustrine soils are often poorly drained
with the water table near the surface. July 2012, Goose Property.

Plate 4.3-17. Fluvial deposits formed on level areas of plains.

Soil textures of fluvial soils range from sand to loam. Fluvial soils commonly have layers that are well
sorted by particle size. Coarse fragment content is variable, but it generally remains below 40%.
Drainage varies from rapid to poor. On slopes the water table typically remains below the interface
between the fluvial materials and the underlying rock rubble. Consequently, gleying is usually not
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strongly pronounced. Fluvial soils rarely displayed signs of cryoturbation. Permafrost typically lies below
the rock rubble; however, its depth visibly decreases with distance from the watercourse.

Soil nutrient regime is usually medium, and soil moisture regimes range from mesic to hydric. Rooting
depth is often restricted by the presence of either a lithic layer or clay pan. The typical humus form is
mor; however, on plains it quickly phases into peat, and on slopes it has a highly variable thickness and
a unique hummocky appearance. Typical fluvial soils include Regosolic Static Cryosol, Brunisolic Eutric
Static Cryosol, and Orthic Regosol (Plate 4.3-18).

Plate 4.3-18. Typical Fluvial soils include Regosolic Static Cryosols.

Soil salvage suitability is often poor due to stoniness and coarse texture. Salvageable soil layer above
the rock rubble is usually shallow (approximately 35cm). When disturbed, mineral soil erosion
potential can be high.

4.3.8 Anthropogenic Soil Groups

The anthropogenic mapping units represent areas altered by human activity, which comprise only 0.01%
of the LSA land surface. This unit includes areas of compacted soil, roads, and camps. Soil drainage,
texture, and erosion potential vary considerably. Soils in this unit are not suitable for salvage, mainly
due to their compaction, coarse fragment content, and potential contamination.

4.4 SOILS

4.4.1 Soil Classification

Soil classification was based on soil inspections conducted during the field programs, which targeted
approximately 15% of the LSA land surface. Soils of the inspected polygons were classified to Soil Great
Groups (AAFC 1998). Soil classification for the remaining (not inspected) polygons was based on the
analysis of similarities between terrain attributes (terrain labels derived during terrain photograph
interpretation) of the inspected and non-inspected polygons. This approach allowed the remaining
terrestrial polygons to be classified to Soil Great Groups with relatively high confidence.
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Climate is the dominant factor of soil formation. The region in which the LSA is located is underlain by
continuous permafrost with sporadic occurrences of massive ground ice (WWF 2002). Due to the
ubiquitous presence of permafrost and cryoturbation, 92% of the soils were classified as Cryosols
(Table 4.4-1). Non-Cryosolic soils were found in sites where the permafrost was deep and no evidence
of cryoturbation was found. Permafrost presence within 1 m of the surface was assumed at sites where
bedrock prevented excavation to a full 1 m depth.

Table 4.4-1. The Areas and Relative Proportion of Soil Great Groups in the LSA

Soil Great Group Area (ha) % of the Inspected Polygon Area
Eutric Brunisols 40 0.2
Orthic Gleysols 107 0.5
Orthic Regosols 1,461 6.8
Organic Cryosols 2,107 9.8
Static Cryosols 15,303 71.4
Turbic Cryosols 2,325 10.9
non-soils 74 0.3
Total Inspected Area 21,418 100
4.4.2 Soil Texture and Erosion Potential

Approximately 35% of the soils in the LSA are coarse textured (sands, and loamy sands). Soils in this
textural range are generally associated with marine, glaciofluvial and eolian deposits. Moderately
coarse soils (sandy loams, loams, silt loams,) were recorded in over 46% of surveyed areas and were
mainly associated with morainal deposits; but they were also found in fluvial, some glaciofluvial, and
sporadically, even in lacustrine deposits. Medium-textured, moderately fine, and fine soils (sandy clay
loams clay loams, silty clay loams, and silty clays) were recorded in less than 8% of surveyed areas and
were found mainly in lacustrine, glaciolacustrine, and under some shallow organic deposits
(Table 4.4-2). Polygons dominated by organic deposits and exposed bedrock were found in the
remaining 12% of the inspected land.

Table 4.4-2. The Areas and Relative Proportion of Soil Textures in the LSA and their Erosion
Potential

Soil Texture Area (ha) % of the Inspected Polygon Area Soil Erosion Potential
Sand 1,883 9 low
Loamy Sand 5,514 26 low
Sandy Loam 7,568 35 moderate
Loam 1,280 6 high
Silt Loam 956 4 high
Sandy Clay Loam 398 2 moderate
Clay Loam 276 1 high
Silty Clay Loam 734 3 high
Silty Clay 339 2 moderate
Bedrock 181 1 low
Organic 2,288 11 low
Total Inspected Area 21,418 100

Note: Classification of soil textures to erosion potential groups was guided by soil erodibility estimates (K) based on
approximately 1,600 samples analysed by the Ontario Institute of Pedology (Wall et al. 1997).
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Soils in the LSA are constantly subjected to physical stresses associated with extremely low
temperatures, freezing, and thawing (e.g., cryoturbation, solifluction, seepage, nivation, and
thermokarst). These phenomena have been exerting a powerful effect on soil erosion processes for
millennia. Consequently, it appears that today most soils in the LSA do not show evidence of significant
erosion when undisturbed. This phenomenon is likely further augmented by the general gentleness of
slopes and landforms in the LSA. Actively eroding areas tend to be relatively small, isolated, and
associated with specific terrain morphology (e.g., lower sections of long slopes), recent changes in
permafrost depth, or human activity.

The smoothness of landforms and slope gentleness, which characterize most of the terrain in the LSA
suggest that the slope factors (steepness and length) have a limited and relatively uniform effect on
soil erosion potential. In contrast, soil erodibility varies considerably according to texture.
Consequently, soil texture is expected to play a major role in determining the erodibility of any
excavated or stockpiled material.

Field data suggest that about 39% of the area inspected during the field programs has soils
characterized by low erodibility, 46% by moderate erodibility, and 15% by high erodibility. Table 4.4-2
provides a general overview of the relationship between soil texture and its erosion potential.

4.4.3 Soil Chemical Analysis

The analyses of soil reaction (pH) and metal concentrations were carried out to assist in the assessment
of soil capability for salvage and reclamation. The analyses will also help to gauge potential changes in
soil chemistry during the Project life. The analytical results of the 73 soil samples are summarized in
Appendix 3.

4.4.3.1 Soil Reaction (pH)

Soil acidity is generally affected by mineralogical composition of the parent material, soil moisture
index, and organic acids produced by vegetation and decaying organic matter. The parent materials are
derived from granitic Precambrian rocks and calcareous meta-sedimentary rocks. Therefore, the soil
base saturation and acidity are expected to vary according to their parent material. In time, however,
the initial distribution pattern of soil reaction may be modified by two processes. Leaching of basic
cations may create a gradient of increasing pH down the soil profile and down the slope. In wetlands, a
combined effect of high soil leaching potential and the influx of acids from Sphagnum moss may result
in the acidification of soils.

The analysis of field results suggests that in the LSA mineral soils are predominantly acidic. The pH of
mineral soils ranged from 4.5 to 6.8. Median pH values were: 5.86 in the Goose Property area, 5.84 in
the George Property area, and 5.44 near Bathurst Inlet. Soil pH tended to increase with soil depth.
None of the surficial deposits present in the LSA differed substantially from others in terms of soil
acidity. Analytical details are provided in Appendix 3.

The highest nutrient availability and the greatest microbial activity generally occur in soils within the
pH range of 6.0 to 7.5. With decreasing soil pH, solubility of metal hydroxide minerals increases and
more dissolved metals become potentially bio-available. While the pH of soil surficial horizons in the
LSA is slightly below the optimum range, no association between the spatial patterns of soil reaction
and metal concentration have been observed.
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4.4.3.2 Metals

Concentrations of 31 metals in the soil samples were determined by the laboratory ICP method.
Summary statistics of metal concentrations in the 0 to 5 cm soil depth zone are presented in
Table 4.4-3 and the data from the 50 to 60 cm depth zone are presented in Table 4.4-4. To calculate
summary statistics for concentrations below the detection limit, one half of the detection limit was
used. Two metals (antimony and tin) were below the detection limit in 100% of the samples collected
at reference sites. Samples from the Marine Laydown area (0 to 5 cm depth) had nine metals
(cadmium, bismuth, beryllium, molybdenum, selenium, silver, sodium, thallium and tin) that were
below the detection limit for all samples. At 50 to 60 cm depth, five metals (cadmium, molybdenum,
selenium, silver and tin) were below the detection limit for all samples.

Table 4.4-3. Summary Statistics for Soil Samples Collected from the 0 - 5 cm Depth Zone in 2012,
Back River Project

Parameters CCME® DL Maximum Minimum Median Mean SD

pH (1:2 soil:water) - 0.1 6.83 4.48 5.58 5.54 0.53
Aluminum (Al) - 50 31,800.00 674.00 5,400.00 6,846.68 4,595.77
Antimony (Sb) 20 0.1 0.10 0.05 0.05 0.06 0.07
Arsenic (As) 12 0.05 55.40 0.35 6.13 8.44 9.55
Barium (Ba) 2,000 0.5 149.00 5.39 22.40 27.13 25.63
Beryllium (Be) 8 0.2 2.32 0.10 0.10 0.18 0.31
Bismuth (Bi) - 0.2 0.75 0.10 0.10 0.11 0.09
Cadmium (Cd) 22 0.05 0.22 0.03 0.03 0.04 0.03
Calcium (Ca) - 50 4,070.00 100.00 1,440.00 1,388.28 678.30
Chromium (Cr) 87 0.5 50.20 1.27 18.50 21.13 10.83
Cobalt (Co) 300 0.1 22.40 0.25 4.46 5.26 3.55
Copper (Cu) 91 0.5 86.70 0.25 11.20 13.99 13.08
Iron (Fe) - 50 36,300.00 1,320.00 11,000.00 12,079.06 5,708.37
Lead (Pb) 600 0.5 8.00 0.25 2.48 3.10 1.64
Lithium (Li) - 5 39.40 2.50 9.90 12.43 7.58
Magnesium (Mg) - 20 14,300.00 254.00 3,260.00 4,014.26 2,524.72
Manganese (Mn) - 1 696.00 5.60 81.00 110.04 96.52
Mercury (Hg) 50 0.005 0.072 0.003 0.006 0.012 0.015
Molybdenum (Mo) 40 0.5 0.90 0.25 0.25 0.35 0.19
Nickel (Ni) 50 0.5 47.50 0.52 11.80 14.72 9.60
Phosphorus (P) - 50 973.00 2.50 388.00 389.05 160.91
Potassium (K) - 100 5,290.00 190.00 430.00 637.17 847.03
Selenium (Se) 2.9 0.2 0.35 0.10 0.10 0.11 0.05
Silver (Ag) 40 0.1 0.11 0.05 0.05 0.05 0.01
Sodium (Na) - 100 180.00 50.00 50.00 69.06 33.93
Strontium (Sr) - 0.5 73.40 2.51 7.29 9.36 10.27
Thallium (Tl) 1 0.05 0.23 0.03 0.03 0.04 0.04
Tin (Sn) 300 2 2.00 1.00 1.00 1.00 0.00
Titanium (Ti) - 1 1,480.00 27.60 341.00 339.83 196.88

(continued)
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Table 4.4-3. Summary Statistics for Soil Samples Collected from the 0 - 5 cm Depth Zone in 2012,
Back River Project (completed)

Parameters CCME?® DL Maximum Minimum Median Mean SD

Uranium (U) 300 0.05 3.06 0.13 0.45 0.53 0.40

Vanadium (V) 130 0.2 51.80 1.79 21.40 22.69 8.67

Zinc (Zn) 360 1 72.70 1.30 17.10 20.30 13.10
Notes

All sampling sites were located within the local study area.
Except pH all units are mg/kg (ppm) unless otherwise indicated.
Shaded cells indicate concentrations greater than CCME guideline levels.

DL = detection limit. To calculate summary statistics for concentrations below the detection limit, one half of the

detection limit was used.

a) CCME Canadian Soil Quality Guidelines for Protection for Environmental and Human Health, Industrial limits.

Table 4.4-4. Summary Statistics for Soil Samples Collected from the 50 - 60 cm Depth Zone in

2012, Back River Project

4-36

Parameters CCME ® DL Maximum Minimum Median Mean SD
pH (1:2 soil:water) 0.1 6.97 5.58 6.06 6.20 0.46
Aluminum (Al) 50 12,700.00 766.00 4,730.00 5,550.80 2,889.09
Antimony (Sb) 20 0.1 0.16 0.05 0.05 0.06 0.02
Arsenic (As) 12 0.05 16.30 0.40 4.39 5.78 4.44
Barium (Ba) 2,000 0.5 199.00 5.67 24.30 37.67 41.75
Beryllium (Be) 8 0.2 0.52 0.10 0.10 0.13 0.10
Bismuth (Bi) 0.2 0.21 0.10 0.10 0.11 0.03
Cadmium (Cd) 22 0.05 0.06 0.03 0.03 0.03 0.01
Calcium (Ca) 50 2,480.00 140.00 1,650.00 1,556.80 568.80
Chromium (Cr) 87 0.5 44.70 1.55 16.20 18.79 9.91
Cobalt (Co) 300 0.1 18.90 0.40 4.1 5.27 3.92
Copper (Cu) 91 0.5 41.00 0.25 11.30 13.06 9.00
Iron (Fe) 50 22,800.00 1,500.00 9,585.00 10,723.50 4,764.74
Lead (Pb) 600 0.5 5.19 0.25 2.36 2.52 1.18
Lithium (Li) 5 23.40 2.50 8.45 9.92 5.43
Magnesium (Mg) 20 7,540.00 423.00 2,940.00 3,373.90 1,878.96
Manganese (Mn) 1 312.00 8.70 81.00 99.52 65.03
Mercury (Hg) 50 0.005 0.013 0.003 0.003 0.004 0.003
Molybdenum (Mo) 40 0.5 0.89 0.25 0.25 0.30 0.16
Nickel (Ni) 50 0.5 45.30 0.89 10.85 13.67 9.59
Phosphorus (P) 50 592.00 53.00 421.00 392.15 126.31
Potassium (K) 100 2,740.00 190.00 470.00 615.00 528.29
Selenium (Se) 2.9 0.2 0.10 0.10 0.10 0.10 0.00
Silver (Ag) 40 0.1 0.05 0.05 0.05 0.05 0.00
Sodium (Na) 100 280.00 50.00 50.00 83.00 55.36
Strontium (Sr) 0.5 84.50 4.78 7.43 12.58 17.52
(continued)
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Table 4.4-4. Summary Statistics for Soil Samples Collected from the 50 - 60 cm Depth Zone in
2012, Back River Project (completed)

Parameters CCME @ DL Maximum Minimum Median Mean SD
Thallium (Tl) 1 0.05 0.10 0.03 0.03 0.04 0.02
Tin (Sn) 300 2 2.00 1.00 1.00 1.00 0.00
Titanium (Ti) - 1 508.00 22.00 326.50 310.13 115.57
Uranium (U) 300 0.05 1.14 0.14 0.41 0.50 0.24
Vanadium (V) 130 0.2 30.50 2.04 21.45 20.69 7.29
Zinc (Zn) 360 1 46.10 1.60 15.10 17.41 10.37
Notes

All sampling sites were located within the local study area.

Except pH all units are mg/kg (ppm) unless otherwise indicated.

Shaded cells indicate concentrations greater than CCME guideline levels.

DL = detection limit. To calculate summary statistics for concentrations below the detection limit, one half of the
detection limit was used.

a) CCME Canadian Soil Quality Guidelines for Protection for Environmental and Human Health, Industrial limits.

Soil metal concentrations were compared to the industrial limits of the CCME Guidelines for the
Protection of Environmental and Human Health (CCME 2012). Concentrations of five metals were
naturally greater than the guidelines in soil samples collected at the 0 - 5 cm depth (Table 4.4-5).
Metal concentrations found in the soil samples collected at the Goose Property and Marine Laydown Areas
did not exceed the CCME guidelines. At the George Property and at some of the reference locations
(NW, SE) arsenic was the only metal found to be above the recommended CCME guidelines limit.

Table 4.4-5. Sampling Sites where Soil Arsenic (As) Concentrations were naturally higher than the
CCME Guidelines, Back River Project

Percent of Number of
Site Depth Samples (%) Sites Sampling Sites
George Property 5 29 4 099-5, LBS-10, LBS-11, LBS-13
60 14 2 099-60, 100-60
Reference 5 29 5 NW2, NW3, SW1, SE2, SE3
60 0.0 0

Notes:
CCME-I = CCME Canadian Soil Quality Guidelines for Protection for Environmental and Human Health, Industrial Limits.

SABINA GOLD & SILVER CORP. 4-37



2012 Terrain and Soils Baseline Report

5. Summary

(Rescan)

Engineers and Scientists



5. Summary

The LSA has the terrain and soil characteristics typical of the Arctic tundra environment. The land is
dominated by gently undulating landscapes and rolling topography. Steep slopes exceeding 16% are
rare, and their presence is generally confined to the northern part of the LSA.

The soils in the LSA have been classified into nine soil mapping units. Over half of the surficial
materials of the LSA are derived from moraine deposits. Marine deposits are common in the northern
section of the LSA, near Bathurst Inlet. Organic materials are also common, covering about 5% of the
LSA. Soils are predominately moderately coarse textured (sandy loams and loams). Currently most soils
do not show evidence of significant erosion, unless vegetative cover has been disturbed or is absent.
The LSA has about 29% of soils characterized by low erosion potential, 38% by moderate erosion
potential, and 33% by high erosion potential.

As a result of low temperatures and the annual freeze-thaw cycles, pedogenesis is limited.
Climate conditions limit the accumulation and decomposition of organic matter, especially in the drier
upland soils. Due to the presence of permafrost and cryoturbation, 89% of the soils were classified as
Cryosols. The remaining 11% of the soils were classified as Regosols and Brunisols.

The metal concentrations of soil samples were below CCME industrial guidelines (CCME 2012) except

for arsenic, which exhibited naturally elevated concentrations within the George Property area and
some reference areas (e.g., NW, SE).
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Appendix 1. Terrain and Soil Inspection Data Summary

Slope Cover Cover Soil
Slope Slope Position Surface Soil Soil Bare Min Organic Cover Cover Cover Cover Seepage Seepage Permafrost Water Soil Class

Plot Project Date Surveyor1 Surveyor2 UTM Northing Easting Elevation Aspect Slope  Slope% Length Position (Macro) Shape  Microtopography Moisture Nutrients Soil Matter Rock CWD Water Bedrock Check Depth Depth Table Disturbance Site
2012-001  Back River 28-Jun-12 SH TG 13 7381742 389634 9 112 gentle 10 150 LO PL ST hmk 3 B 20 80 0 0 0 0 999 999 None R
2012-002  Back River 28-Jun-12 TG SH 13 7381403 389466 5 107 moderate 13 250 LO PL ST 5 D 5 95 0 0 0 0 seepage 35 50 39 SC
2012-003  Back River 28-Jun-12 SH TG 13 7371017 395388 13 60 v.gentle 5 >500 LVL PL ST 2 B 90 10 0 0 0 0 999 100 None R
2012-004  Back River 29-Jun-12 SH TG 13 7382978 388115 40 1 flat 0 200 LVL PL 8 B 0 95 0 0 5 0 - 40 20 None SC
2012-005  Back River 29-Jun-12 TG SH 13 7383368 388071 16 30 v.gentle 4 100 MD PL ST 4 C 0 99 1 0 0 0 seepage 45 65 50 None SC
2012-006  Back River 29-Jun-12 TG SH 13 7319591 387901 433 218 gentle 7 500 MD PL ST 6 C 1 98 0 0 0 0 40 None SC
2012-007  Back River 29-Jun-12 SH TG 13 7319279 387822 417 - flat 0 - TOE PL cc 7 C 0 99 1 0 0 0 24 22 None ocC
2012-008  Back River 29-Jun-12 SH TG 13 7319088 387789 419 20 v.gentle 4 300 MD PL ST 6 C 1 96 3 0 0 0 40 10 None SC
2012-009  Back River 29-Jun-12 SH TG 13 7318991 387618 429 77 gentle 7 upP 2 B 2 13 0 0 0 85 - 99 SC
2012-010  Back River 12-Jun-12 TG SH 13 7318798 367492 430 - flat 0 - LVL PL ST 8 B 0 75 15 0 10 0 25 8 oc
2012-011  Back River  30-Jun-12 SH TG 13 7369976 395496 10 75 moderate 14 150 MD LO ST 5 C 0 100 0 0 0 0 20 SC
2012-012  Back River  30-Jun-12 TG SH 13 7369910 395359 30 76 gentle 9 500 MD LO cv mnd 3 B 10 90 0 0 0 0 64 None TC
2012-013  Back River  30-Jun-12 SH TG 13 7362983 398864 21 70 gentle 6 150 MD LO ST 3 B 0 100 0 0 0 0 75 71 None SC
2012-014  Back River  30-Jun-12 SH TG 13 7275723 422195 318 288 v.gentle 2 LVL PL ST hmk 4 C 5 83 12 0 0 0 65 60 None SC
2012-015  Back River  30-Jun-12 SH TG 13 7275676 421991 300 - flat 0 LVL PL ST hmk 8 B 0 98 0 0 2 0 30 0 None ocC
2012-016  Back River  30-Jun-12 SH TG 13 7275522 421877 310 - v.gentle 2 ST 4 B 1 97 2 0 0 0 60 20 SC
2012-017  Back River  30-Jun-12 SH TG 13 7275285 421707 313 - v.gentle 2 MD PL 5 B 0 0 0 0 0 0 - 60 30 None SC
2012-018  Back River  01-Jul-12 SH TG 13 7265810 421948 287 - flat 0 100 DP PL st. hmk 6 B 1 99 0 0 0 0 28 26 None SC
2012-019  Back River  01-Jul-12 SH TG 13 7265824 422122 286 - flat 0 LVL PL ST mc. Hmk 8 B 0 80 10 0 10 0 26 0 None SC
2012-020  Back River  01-Jul-12 SH TG 13 7265928 422338 292 - flat 0 200 CR cv 1 A 0 5 95 0 0 0 999 1 None R
2012-021  Back River  01-Jul-12 SH TG 13 7226019 422368 285 - v.gentle 2 LVL PL 4 B 1 99 0 0 0 0 seepage 6 55 None SC
2012-022  Back River  01-Jul-12 SH TG 14 7266223 422431 286 - flat 0 LVL PL 8 B 35 0 None SC
2012-023  Back River  01-Jul-12 SH TG 15 7266447 422831 293 - 52 50 None SC
2012-024  Back River  01-Jul-12 SH TG 16 7266149 422928 292 - 52 50 None SC
2012-025  Back River  01-Jul-12 SH TG 17 7265940 423032 285 - flat 0 LVL PL 8 B 35 0 None SC
2012-026  Back River  01-Jul-12 SH TG 18 7265857 423276 297 - flat 0 CR PL 3 B 67 63 None SC
2012-027  Back River  01-Jul-12 SH TG 19 7265947 423442 286 - flat 0 LVL PL 8 B 20 0 None SC
2012-028  Back River  01-Jul-12 SH TG 20 7265016 423569 288 200 v.gentle 2 LVL PL 6 B seepage 25 77 17 None SC
2012-029  Back River  01-Jul-12 SH TG 21 7265940 423774 293 - v.gentle 4 200 6 B seepage 0 67 0 None SC
2012-030  Back River  01-Jul-12 SH TG 22 - None

2012-031  Back River  01-Jul-12 SH TG 13 7265739 424838 292 - flat 0 LVL PL ST mnd 5 B 4 95 1 0 0 0 60 55 None SC
2012-032  Back River  02-Jul-12 SH TG 13 7265924 424900 293 - flat 0 LVL PL ST mnd 7 B 1 99 0 0 0 0 65 8 None SC
2012-033  Back River  02-Jul-12 SH TG 13 7265984 425094 295 - flat 0 LVL PL ST 4 B 4 94 2 0 0 0 72 55 None Ne
2012-034  Back River  02-Jul-12 SH TG 13 7265843 425342 284 - v.gentle 2 LVL PL hmk 8 B 0 85 0 0 15 0 61 0 None SC
2012-035  Back River  02-Jul-12 SH TG 13 7265775 425479 286 - v.gentle 3 MD PL ST 6 C 1 94 2 0 3 0 60 None Ne
2012-036  Back River  02-Jul-12 TG SH 13 7265595 425976 313 - v.gentle 3 300 MD PL ST 3 B 8 89 3 0 0 0 60 60 None SC
2012-037  Back River  02-Jul-12 TG SH 13 7244777 421813 316 - flat 0 LVL PL ST 6 B 0 85 15 0 0 0 seepage 30 75 30 Chem SC
2012-038  Back River  02-Jul-12 TG SH 13 7275285 421704 312 106 v.gentle 3 300 MD PL ST 6 B 2 91 7 0 0 0 seepage 30 75 30 SC
2012-039  Back River  02-Jul-12 TG SH 13 7276619 421932 314 220 v.gentle 3 300 MD PL ST 6 C 1 99 0 0 0 0 seepage 25 60 27 None SC
2012-040  Back River  03-Jul-12 SH TG 13 7262843 429879 326 - flat 0 LVL PL ST 4 B 8 90 2 0 0 0 65 65 None SC
2012-041  Back River  03-Jul-12 TG SH 13 7262710 429678 312 40 v.gentle 3 300 MD PL 5 60 35 0 0 0 - 55 55 None Ne
2012-042  Back River 03-Sep-12 TG SH 13 7262900 429287 308 90 v.gentle 2 300 LVL PL 10 89 1 0 0 0 - 90 60 None TC
2012-043  Back River  03-Jul-12 TG SH 13 7262664 429249 312 270 v.gentle 2 200 LVL PL ST mnd 6 B 2 97 1 0 0 0 seepage 20 45 20 None SC
2012-044  Back River  03-Jul-12 TG SH 13 7262310 429451 312 10 v.gentle 2 200 LVL PL ST 4 B 8 92 0 0 0 0 75 75 None SC
2012-045  Back River  03-Jul-12 TG SH 13 7262426 429694 327 240 gentle 7 150 upP PL cv 4 B 5 60 25 0 0 10 75 None SC
2012-046  Back River  03-Jul-12 TG SH 13 7264484 431275 322 - flat 0 250 LVL PL ST tus 8 B 0 90 0 0 10 0 35 0 None oc
2012-047  Back River  03-Jul-12 SH TG 13 7264319 431216 324 30 v.gentle 2 200 LVL PL ST mnd 6 B 1 98 1 0 0 0 seepage 27 55 27 None SC
2012-048  Back River  03-Jul-12 SH TG 13 7264179 431109 323 - flat 0 >500 LVL PL 4 B 1 39 60 0 0 0 - 60 60 None SC
2012-049  Back River  03-Jul-12 TG SH 13 7264932 430824 337 - flat 0 >500 LVL PL 8 67 15 0 0 10 - 80 SC
2012-050  Back River  04-Jul-12 TG SH 13 7265703 423118 272 - flat 1 250 up PL ST 4 B 20 80 0 0 0 0 90 None SC
2012-051  Back River  04-Jul-12 SH TG 13 7265544 423079 279 - flat 0 LVL PL ST hmk 8 B 0 100 0 0 0 0 28 10 None ocC
2012-052  Back River  04-Jul-12 SH TG 13 7265400 423099 277 - flat 0 LVL PL cc 15 65 0 0 20 0 - 52 50 None SC
2012-053  Back River  04-Jul-12 SH TG 13 7265620 422916 280 - flat 0 - LVL PL ST 4 B 2 98 0 0 0 0 85 None SC
2012-054  Back River  04-Jul-12 TG SH 13 7265222 422747 290 30 gentle 7 150 up PL 3 B 2 76 7 0 0 15 - 30 30 None Ne
2012-055  Back River  05-Jul-12 TG 13 7269834 433891 892 240 v.gentle 2 200 LO PL 0 0 0 0 0 0 seepage 75 None TC
2012-056  Back River  05-Jul-12 TG 13 7269632 433950 - flat 0 LVL PL 0 0 0 0 0 0 - 75 None SC
2012-057  Back River  05-Jul-12 TG 13 7269550 433882 290 350 v.gentle 4 300 LO PL 0 0 0 0 0 0 seepage 40 65 64 Comp,Chem Ne
2012-058  Back River  05-Jul-12 TG 13 7269478 433684 297 95 v.gentle 2 300 up PL 0 0 0 0 0 0 seepage 25 80 None TC
2012-060  Back River  06-Jul-12 TG NB 13 7269429 433389 289 - flat 0 LVL PL 8 C 0 0 0 0 0 0 - 21 0 None ocC
2012-061  Back River  06-Jul-12 TG NB 7271982 432332 265 - flat 0 LVL PL ST hmk 4 B 0 100 0 0 0 0 100 100 None TC
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Appendix 1. Terrain and Soil Inspection Data Summary

Root Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-

Water Soil Flooding Root Restriction Humus Salvage Surface Surface Surf Surf Ex Surf Ex Surf Ex Geo- Geo- Geo- Surface Surface Surface  Surf Surf Surf Surf Surf Surf Sub_Surf Sub-Surf Sub-Surf
Plot Source Drainage Regime Restriction Depth Soil Samples Form Depth Stoniness Stoneniness Landuse Texture Mat Thick Topo Topo2 Process(1) Process(2) Process(3) Texturel Texture2 Texture3 Mat1 Mat2 Mat3 Ex1 Ex2 Ex3 Geo_Pr1 Geo-Pr2 Geo-Pr3
2012-001 P r N XRF R 25 <3% Tun gs WG b j
2012-002 m P XRF R 20 <3% Tun s WG v L X [ LG j
2012-003 P w X N N 20 <3% NS Tun WG v L X [ LG j
2012-004 P v X yA 40 20 <3% NS Tun e (o] X X [ z s M u
2012-005 P w X N R 25 <3% NS Tun M j m L X
2012-006 P,L i X P 7 R 25 <3% NS Tun cz M j L X
2012-007 G p w P <3% NS Wet e (o] v X M b u
2012-008 L i P 8 R <3% NS Tun czg M j L
2012-009 P r-w X bcg M X R j
2012-010 P v yA P 40 <3% NS Wet e (o] v X R p
2012-011 P m n Z 20 R 25 <3% NS Tun cgz M b j X
2012-012 P w n K 23 R <3% NS Tun zcg M b j X
2012-013 P r N 25 <3% NS Tun sg w t
2012-014 p,g m R 0] > 50 % stony Tun szc M b p X
2012-015 GP v z 30 P 50 <3% NS Wet e (o] v p X
2012-016 G i w 20 Tun zgs M b p X
2012-017 i W 30 16-50% stony scg M b j
2012-018 G p P R 25 <3% NS Wet sz L p X
2012-019 G \Y P 12 P 25 <3% NS Wet e (0] X z [« L p
2012-020 P r N 0 <3% NS Tun sg FG m
2012-021 G i R 25 <3% NS Tun zc M b j L
2012-022 G v <3% NS Wet e o X L p
2012-023 G w 023-5, 023-50 R 3-15% Tun sz M b p
2012-024 G w R 3-15% Tun sz M b u
2012-025 G v z 35 P 25 <3% Wet e (o] X L p
2012-026 P w R 3-15% Tun zsg M v m
2012-027 G v P 35 <3% Wet e (o] v M m
2012-028 G w R Tun szg M b m L
2012-029 G w z 65 R <3% NS Tun szg M b m L
2012-030 M
2012-031 G m N R 25 <3% NS Tun zsg M b p
2012-032 G v w 15 P 25 <3% NS Wet en (0] X X s z g M p
2012-033 G m R 25 <3% NS Tun szg M p X
2012-034 v P <3% NS Wet e o z s g M
2012-035 G i L R 3-15% Tun e (o] X s [ M X j L
2012-036 G w R 3-15% Tun gzs M X b R j
2012-037 G p R 16-50% stony Tun zsb M p L X
2012-038 G i R 16-50% stony Tun szb M v L X b R p
2012-039 G p N R 20 <3% NS Tun M p L
2012-040 G w 16-50% stony Tun gzs M b p
2012-041 G w R 16-50% stony Tun gzs M \Y p
2012-042 G,L i 042-5, 042-60 R 20 <3% NS Tun gsz M b L R p
2012-043 G,L i R <3% NS Tun zsg M \Y L R p
2012-044 G w R 25 <3% NS Tun zs M b p
2012-045 P m R > 50 % stony Tun zs M X X R u
2012-046 G v yA 30 P 50 <3% NS Wet e (0] v p X
2012-047 G,L p R 25 <3% NS Tun zs M b p L X
2012-048 G,P w R > 50 % stony Tun szb M v X R p
2012-049 P w R > 50 % stony Tun zgs M \Y X R p
2012-050 P w 050-5, 050-60 R 25 <3% NS Tun s M b X
2012-051 G v P 50 <3% NS Wet e (o] v p X
2012-052 p P 24 N <3% NS Tun sz F v X z L b p
2012-053 G w N R 25 <3% NS Tun zs E b p L
2012-054 P 054-5 N >50 % stony Tun s E X R u j
2012-055 G i Z 2 055-5, 055-60 R 25 <3% NS Tun z M b p L
2012-056 G v 10 P 20 <3% NS Wet e (0] X L X z s M b p
2012-057 G w R kzs M b p L X
2012-058 G m N R 25 <3% NS Tun zs M b p L X
2012-060 G v 50 <3% NS Wet e (o] v p
2012-061 G w N R 25 <3% NS Tun gzs M b p z
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Appendix 1. Terrain and Soil Inspection Data Summary

Slope Cover Cover Soil
Slope Slope Position Surface Soil Soil Bare Min Organic Cover Cover Cover Cover Seepage Seepage Permafrost Water Soil Class

Plot Project Date Surveyor1 Surveyor2 UTM Northing Easting Elevation Aspect Slope  Slope% Length Position (Macro) Shape  Microtopography Moisture Nutrients Soil Matter Rock CWD Water Bedrock Check Depth Depth Table Disturbance Site
2012-062  Back River  06-Jul-12 TG NB 13 7271837 432216 267 - flat 0 LVL PL 4 B 0 100 0 0 0 0 - 90 90 None SC
2012-063  Back River  06-Jul-12 TG NB 13 7271947 431879 279 70 gentle 8 250 MD PL ST smo 4 B 0 100 0 0 0 0 82 82 None TC
2012-064  Back River  06-Jul-12 SH TG 13 7271951 431608 298 70 v.gentle 2 300 CR PL cv rocky 3 B 0 0 30 0 0 0 40 40 None SC
2012-065  Back River  06-Jul-12 TG NB 13 7272015 431370 303 - flat 0 upP PL ST 4 B 0 0 0 0 0 0 90 None TC
2012-066  Back River  06-Jul-12 TG NB 13 7271767 431222 308 100 v.gentle 2 upP PL ST smo 3 B 0 0 0 0 0 0 75 None SC
2012-068  Back River  06-Jul-12 TG NB 13 7271362 430885 301 - flat 0 LVL PL 0 100 0 0 0 0 - 60 16 None Ne
2012-069  Back River  06-Jul-12 TG NB 13 7270920 431079 310 180 v.gentle 3 300 upP PL ST smo 4 B 0 85 15 0 0 0 65 65 None TC
2012-070  Back River  06-Jul-12 NB TG 13 7270513 431180 295 110 v.gentle 4 200 up PL 3 B 0 0 0 0 0 - 99 None SC
2012-071  Back River  07-Jul-12 TG NB 13 7270511 431928 298 192 moderate 12 300 MD PL 2 B 1 0 55 0 2 0 - 99 None Ne
2012-072  Back River  07-Jul-12 TG NB 13 7270780 431849 321 176 v.gentle 2 150 up PL 3 B 0 6 94 0 0 0 - 80 80 None TC
2012-073  Back River  07-Jul-12 TG NB 13 7270651 431555 306 170 moderate 11 70 MD PL hummocky 5 C 4 93 3 0 0 0 70 None SC
2012-074  Back River  07-Jul-12 TG NB 13 7271065 431606 321 1 flat 0 LVL PL ST sl smk 4 C 15 85 0 0 0 0 92 None SC
2012-075  Back River  07-Jul-12 TG NB 13 7265496 430617 343 - flat 0 LVL PL ST smo 4 B 45 0 15 0 0 0 99 None Ne
2012-076  Back River  07-Jul-12 TG NB 13 7265397 430489 345 - flat 0 LVL PL ST sl hmk 5 B 5 85 10 0 0 0 seepage 5 70 None oc
2012-077  Back River  07-Jul-12 TG NB 13 7265678 430390 341 - flat 0 LVL PL sm mnds 5 B 8 0 0 0 0 0 seepage 5 77 None SC
2012-078  Back River  07-Jul-12 TG NB 13 7265739 430256 339 - flat 0 LVL PL 1 A 0 0 92 0 0 0 - 70 None Ne
2012-079  Back River  08-Jul-12 NB TG 13 7270658 429998 302 90 gentle 9 50 up PL angular undulating rock 1 A 0 0 80 0 0 0 99 None SC
2012-080  Back River  08-Jul-12 TG NB 13 7270914 429917 308 - flat 0 LVL PL 5 B 0 10 0 0 0 0 - 90 65 Chem TC
2012-081  Back River  08-Jul-12 TG NB 13 7271046 429997 311 218 v.gentle 4 150 MD PL flat 4 0 0 0 0 0 - 90 Chem TC
2012-082  Back River  05-Jul-12 TG NB 13 7271214 430070 317 - flat 0 LVL PL ST rockt 3 B 3 0 30 0 0 0 99 SC
2012-083  Back River  08-Jul-12 TG NB 13 7271312 430066 317 - flat 0 LVL PL hmk 6 B 0 3 6 0 0 0 seepage 90 10 None TC
2012-084  Back River  08-Jul-12 TG NB 13 7271362 430132 324 - flat 0 LVL PL ST rocky 3 B 3 63 30 0 0 4 99 None TC
2012-085  Back River  08-Jul-12 TG NB 13 7266054 430064 346 - flat 0 DP PL ST hmk 6 B 0 3 10 0 2 0 80 None SC
2012-086  Back River  08-Jul-12 TG NB 13 7265883 430065 249 - flat 0 LVL PL ST rocky 3 B 0 65 35 0 4 0 99 SC
2012-087  Back River  08-Jul-12 TG NB 13 7266588 429897 346 - flat 0 LVL PL ST Rocky 4 B 5 50 35 0 10 0 55 55 None SC
2012-088  Back River  08-Jul-12 TG NB 13 7266707 729914 343 - flat 0 LVL PL cc sl hmk 0 85 0 0 10 5 17 None SC
2012-089  Back River  09-Jul-12 TG NB 13 7393677 381049 63 - flat 0 CR PL ST smo 1 A 82 15 5 0 0 0 999 999 None R
2012-090  Back River  09-Jul-12 TG NB 13 7393641 380972 51 180 mod.steep 20 250 MD MD ST und 4 C 0 100 0 0 0 0 31 None SC
2012-091  Back River  09-Jul-12 TG NB 13 7393570 381115 51 200 moderate 14 250 MD MD ST smo 2 A 25 72 3 0 0 0 999 50 R
2012-092  Back River  09-Jul-12 NB TG 13 7393285 381195 27 200 gentle 9 200 TOE LO ST smo 3 B 5 95 0 0 0 0 65 65 None SC
2012-093  Back River  09-Jul-12 TG NB 13 7893244 381176 200 v.gentle 5 250 TOE LO ST hmk 8 B 0 98 0 0 10 0 90 25 None SC
2012-094  Back River  10-Jul-12 TG NB 13 7323974 372980 461 70 v.gentle 5 200 up PL ST smo 4 B 5 94 5 0 0 0 78 78 None TC
2012-095  Back River  10-Jul-12 TG NB 13 7324007 373212 397 - flat 0 TOE PL hmk 7 B 0 100 0 0 0 0 80 13 None SC
2012-096  Back River  10-Jul-12 TG NB 13 7323917 373236 396 - flat 0 DP PL ST smo 8 B 0 90 0 0 10 0 35 None oc
2012-097  Back River  10-Jul-12 TG NB 13 7324023 373388 402 - flat 0 CR PL 1 A 0 40 60 0 0 0 - 99 None SC
2012-098  Back River  10-Jul-12 TG NB 13 7323976 373752 393 20 v.gentle 2 250 LO PL cv smo 5 B 15 75 20 0 5 0 seepage 25 80 SC
2012-099  Back River  10-Jul-12 TG NB 13 7323603 374310 395 30 v.gentle 2 100 upP PL ST smo 5 B 2 95 3 0 0 0 90 90 None SC
2012-100  Back River  10-Jul-12 TG NB 13 7323246 374885 400 10 gentle 6 300 MD PL ST hmk 5 97 1 0 0 0 - 55 55 None TC
2012-101  Back River  11-Jul-12 TG NB 13 7273311 429202 319 110 v.gentle 4 250 MD PL ST smo 4 B 3 97 1 0 0 0 75 75 None TC
2012-102  Back River  11-Jul-12 TG NB 13 7273128 429226 315 90 v.gentle 5 150 LO PL ST hmk 6 C 0 100 0 0 0 0 seepage 65 None TC
2012-103  Back River  11-Jul-12 TG NB 13 7273045 429284 309 - flat 0 LVL PL ST hmk 7 B 0 100 0 0 0 0 seepage 60 None SC
2012-104  Back River  10-Jul-12 TG NB 13 7272942 429112 326 40 gentle 6 250 MD PL ST smo 5 B 1 99 0 0 0 0 55 55 None TC
2012-105  Back River  11-Jul-12 TG NB 13 7272453 428880 315 190 v.gentle 5 90 MD PL ST smo 5 B 5 95 0 0 0 0 65 Chem TC
2012-106  Back River  11-Jul-12 NB TG 13 7272338 429339 318 - flat 0 LVL PL ST 1 A 0 50 50 0 0 0 99 None Ox/R nonsoil
2012-107  Back River  11-Jul-12 TG NB 13 7272098 429293 316 310 v.gentle 4 300 LO PL ST hmk 5 B 0 0 0 0 0 0 seepage 10 90 None TC
2012-108  Back River  11-Jul-12 TG NB 7271263 426967 305 - flat 0 LVL PL ST hmk 5 B 2 98 0 0 0 0 seepage 30 105 30 None TC
2012-109  Back River  12-Jul-12 TG 13 7265375 434451 270 - flat 0 LVL PL ST hmk 7 B 9 90 0 0 0 0 43 32 Chem SC
2012-110  Back River  12-Jul-12 TG 13 7269226 434037 279 40 gentle 7 250 MD PL ST mnd 4 B 10 89 0 0 0 0 85 85 Chem TC
2012-111  Back River  12-Jul-12 TG 13 7269324 433904 278 20 v.gentle 4 300 MD PL ST hmk 6 C 10 27 0 0 0 0 seepage 25 99 Chem SC
2012-112  Back River  14-Jul-12 TG 13 7270528 430485 308 200 moderate 11 100 MD PL 4 B 10 85 5 0 0 0 - 60 60 Chem TC
2012-113  Back River  14-Jul-12 TG 13 7270537 430369 298 200 gentle 6 1 A 0 25 15 0 0 60 - 99 None Ne
2012-114  Back River  14-Jul-12 TG 13 7270441 430081 296 - flat 0 LVL PL ST 6 C 0 60 20 0 0 20 seepage 17 99 None SC
2012-115  Back River  14-Jul-12 TG 13 7270268 429982 299 - v.gentle 2 LVL PL 1 A 0 20 80 0 0 0 seepage 99 None Ne
2012-116  Back River  14-Jul-12 TG 13 7270094 430058 296 100 gentle 8 20 LO PL ST 2 97 1 0 0 0 - 90 None TC
2012-117  Back River  14-Jul-12 TG 13 7269303 433365 284 60 v.gentle 3 LO PL ST LV 4 B 6 94 0 0 0 0 85 None TC
2012-121  Back River  15-Jul-12 NB 13 7266336 421073 289 - v.gentle 2 300 LVL PL ST 4 B 0 60 40 0 0 0 40 40 None SC
2012-122  Back River  15-Jul-12 NB 13 7265934 422301 289 CR PL cv smo 1 A 95 5 0 0 0 0 None R
2012-123  Back River  15-Aug-12 NB 13 7266308 422309 282 LVL PL ST smo 7 B 0 90 0 0 10 0 27 21 SC
2012-124  Back River  15-Jul-12 NB 13 7267350 422500 322 - flat 1 200 CR PL ST smo 2 A 10 75 15 0 0 0 36 R
2012-126  Back River  24-Jul-12 JS DM 13 7277631 418493 322 60 gentle 6 100 MD PL cc mnd 2 B 0 78 22 0 0 0 seepage 8 51 SC
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Root Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-
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2012-062 G w N R 25 <3% NS Tun g7s M b p
2012-063 G w N R 25 <3% NS Tun gzs M b p
2012-064 P r L 20 064-5, 065 - LICH R 16-50% stony Tun zs M X R j
2012-065 P,G w N 25 <3% NS Tun gzs M b p X
2012-066 G m N R > 50 % stony Tun zks M \Y u
2012-068 G v N P 50 <3% NS Wet e (o] v
2012-069 P w N R >50 % stony Tun gzs M \Y z R u
2012-070 G w R <3% NS Tun gks M X R j u
2012-071 P r L 10 R 0 > 50 % stony Tun e (0] X X R u j
2012-072 G w N N 25 <3% NS Tun gzs M b j
2012-073 G i N R 16 16-50% stony Tun gzs M \Y L X R j
2012-074 G m N R 25 <3% NS Tun gzs M b p
2012-075 G w N R > 50 % stony Tun zgs M \Y R p
2012-076 G i P 20 R <3% NS Tun gz M v L X R p
2012-077 G i N R 3-15% Tun g7s M v L X R p
2012-078 P r L 20 P > 50 % stony Other e 0] X R p
2012-079 P X L R > 50 % stony Other b R j
2012-080 G m N R <3% NS Tun kgs M b X
2012-081 G w N 10 -20 R 25 <3% NS Tun gs M b j p X C
2012-082 P r L 10-20 > 50 % stony Tun kgs M X R m
2012-083 G i c,p 10 R 16-50% stony Wet zs M X L X C R m
2012-084 G w N R 16-50% stony Tun bgs M X X b R m
2012-085 G p N P 3-15% Wet e (o] X X R p
2012-086 G i R bzs M X X R p
2012-087 P w N R 16-50% stony Tun gzs M \Y X R
2012-088 G v N P <3% NS Wet e o X X b z s M p
2012-089 P X N N 3-15% Other gs WG u
2012-090 G w yA 31 R 50 <3% NS Tun s WG v L w WG u
2012-091 G r N N 3-15% Tun s WG v w R j
2012-092 G r N R 25 <3% NS Tun WG v w R g
2012-093 G v N P 50 <3% NS Wet e (o] v a X s [ L
2012-094 G w N R 25 <3% NS Tun gsz M b X
2012-095 G p N P <3% NS Wet gs M b p X
2012-096 G v N P 40 <3% NS Wet u (o] X X s M b p
2012-097 P X N N > 50 % stony Tun bgs M m
2012-098 G i N R 16-50% stony Tun ksz M b u p L
2012-099 G m N R 20 <3% NS Tun sz M b m X
2012-100 G m N R 3-15% Tun kgz M v X R j
2012-101 G w N R 25 <3% NS Tun gs M b j X
2012-102 G i C R <3% NS Tun zs M b j L
2012-103 G p P 20 P 50 <3% NS e (o] v L g s z M b p
2012-104 G m N R 25 <3% NS Tun zs M b j X
2012-105 G m N R 30 <3% NS Tun zs M b X
2012-106 P X L > 50 % stony Other eu 0] X R p
2012-107 G i N 107-5, 107-60 R 25 <3% NS Tun g7s M b j L X
2012-108 G i R 25 <3% NS Tun gzs M b p L X
2012-109 G v N P 50 <3% NS Wet e (o] v X M p
2012-110 G w N R 25 <3% NS Tun gzs M b j X
2012-111 G i N P <3% NS Tun e (o] X L X b k s M b j
2012-112 G w N R 3-15% Tun gs M v X R j
2012-113 P X L 0-8 R > 50 % stony Other u 0] X R m
2012-114 G m L R 16-50% stony Tun gzs M X L X b R m
2012-115 P r L 0-12 N > 50 % stony Other b R m L
2012-116 G N R 25 <3% NS Tun gzs M b j
2012-117 G m N R 25 <3% NS Tun g7s M
2012-121 G w N R 16-50% stony Tun ksz M v m X R
2012-122 P X <3% NS Other zsg FG r
2012-123 G v wz 27 25 <3% NS Wet e (0] p X
2012-124 P r L 36 16-50% stony Tun zsg M \Y m
2012-126 P m 51 3-15% Tun sz M w L X
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Appendix 1. Terrain and Soil Inspection Data Summary

Slope Cover Cover Soil

Slope Slope Position Surface Soil Soil Bare Min Organic Cover Cover Cover Cover Seepage Seepage Permafrost Water Soil Class
Plot Project Date Surveyor1 Surveyor2 UTM Northing Easting Elevation Aspect Slope  Slope% Length Position (Macro) Shape  Microtopography Moisture Nutrients Soil Matter Rock CWD Water Bedrock Check Depth Depth Table Disturbance Site
2012-127  Back River  24-Jul-12 JS NB 13 7282888 411496 329 90 gentle 8 75 MD up cv smo 2 B 3 65 10 0 0 22 42 None SC
2012-128  Back River  24-Jul-12 JS NB 13 7282209 412158 310 280 v.gentle 5 150 LO PL ST smo 4 B 0 97 3 0 0 0 51 None
2012-129  Back River  24-Jul-12 NB JS 13 7291394 405085 295 240 gentle 9 150 MD MD ST smo 4 B 3 97 1 0 0 0 46 None SC
2012-130  Back River  24-Jul-12 NB JS 13 7291815 404568 296 - flat 0 300 LVL PL ST smo 5 85 5 0 0 5 - 57 None SC
2012-131  Back River  24-Jul-12 JS NB 13 7294438 400385 291 - v.gentle 2 300 TOE PL ST sl mnd 0 100 0 0 0 0 55 None Ne
2012-132  Back River  17-Jul-12 WB 13 7269058 432325 299 26 v.gentle 3 200 MD PL ST st 3 B 2 97 1 0 0 0
2012-133  Back River  17-Jul-12 WB 13 7269221 432224 297 moderate 14 30 CR PL cv mnd 2 B 5 75 15 0 0 5 None
2012-134  Back River  17-Jul-12 WB 13 7269358 431812 306 0 gentle 8 200 MD PL ST mc 3 B 2 94 4 0 0 0 None
2012-135  Back River  17-Jul-12 WB 13 7269546 431433 301 0 v.gentle 5 300 MD PL cv mc 3 B 2 92 6 0 0 0 seepage 100 None
2012-136  Back River  17-Jul-12 WB 13 7269655 431205 301 340 v.gentle 3 200 MD PL ST st 6 C 0 100 0 0 0 0 seepage 10 10
2012-137  Back River  17-Jul-12 WB 13 7269591 431048 305 120 v.gentle 4 50 upP PL cv mc 2 B 8 59 30 0 0 3
2012-138  Back River  17-Jul-12 WB 13 7269727 430878 303 310 v.gentle 3 100 up PL cv mc 3 C 5 80 15 0 0 0
2012-139  Back River  18-Jul-12 WB RM 13 7269820 430640 295 - v.gentle 2 100 dp PL ST st 6 D 1 98 0 0 0 0 seepage 30 110 40 None
2012-140  Back River  18-Jul-12 WB RM 13 7270023 430287 291 20 v.gentle 5 200 MD PL ST mc 3 B 5 85 10 0 0 0
2012-141  Back River  18-Jul-12 WB RM 13 7270085 430017 302 10 v.gentle 5 400 MD PL ST mc 3 B 1 98 1 0 0 0 85 None
2012-142  Back River  18-Jul-12 WB RM 13 7270286 429978 287 300 v.gentle 4 150 LO PL cc st/mnd 2 C 0 50 50 0 0 0
2012-143  Back River  18-Jul-12 WB RM 13 7269628 430268 301 170 gentle 9 50 LO PL cv mc/smt 3 B 2 97 1 0 0 0
2012-144  Back River  18-Jul-12 WB RM 13 7269301 430353 297 - flat 0 LVL PL ST mc/smo 5 C 0 100 0 0 0 0 60
2012-145  Back River  18-Jul-12 WB RM 13 7269579 430178 301 - v.gentle 2 100 LVL PL ST sl/hmk 5 C 3 96 0 0 0 0 seepage 20 70
2012-146  Back River  18-Jul-12 WB RM 13 7269514 430075 302 312 v.gentle 2 100 TOE PL cc mc/hmk 7 D 0 60 10 0 30 0 seepage 10 100 TC
2012-147  Back River  19-Jul-12 WB RM 13 7269850 429677 300 - v.gentle 2 100 CR PL cv no mounds 2 B 15 7 78 0 0 0 None
2012-148  Back River  19-Jul-12 WB RM 13 7269459 429827 305 - flat 1 30 CR PL cv mc/und 2 B 10 40 25 0 0 25
2012-149  Back River  19-Jul-12 WB RM 13 7269494 429735 299 240 gentle 10 50 upP PL cv mc/mnd 2 B 5 80 15 0 0 0 None TC
2012-150  Back River  19-Jul-12 WB RM 13 7269481 429626 305 230 v.gentle 3 100 TOE PL cc sl/hmk 4 C 2 96 2 0 0 0 33 SC
2012-151  Back River  19-Jul-12 WB RM 13 7269372 430082 296 10 v.gentle 4 200 MD PL ST mc/hmk 5 C 0 100 0 0 0 0 TC
2012-152  Back River  19-Jul-12 WB 13 7269291 429741 292 240 v.gentle 4 150 TOE PL ST mc 3 B 0 40 60 0 0 0 None TC
2012-153  Back River  19-Jul-12 WB RM 13 7269024 430060 297 - v.gentle 2 200 LVL PL ST mc/mnd 3 B 10 55 35 0 0 0 50 TC
2012-154  Back River  19-Jul-12 WB RM 13 7268899 430048 297 - flat 0 dp PL ST 7 C 0 90 0 0 10 0 seepage 5 30 10 oc
2012-155  Back River  19-Jul-12 WB RM 13 7268410 430083 309 - v.gentle 2 300 dp PL ST mc 7 C 0 100 0 0 0 0 seepage 20 70 40 TC
2012-156  Back River  19-Jul-12 WB RM 13 7268202 430101 300 170 gentle 6 200 LO PL cv mc/mnd 3 B 5 80 15 0 0 0 TC
2012-157  Back River  20-Jul-12 WB RM 13 7268386 429804 309 - v.gentle 2 60 LVL PL ST mc 2 B 10 65 15 0 0 10
2012-158  Back River  20-Jul-12 WB RM 13 7268256 429836 309 - flat 1 200 LVL PL cc md/hmk 6 B 0 100 0 0 0 0 seepage 0 80 0 TC
2012-159  Back River  20-Jul-12 WB 13 7268045 429981 311 - v.gentle 2 40 MD PL cv mc/mnd 4 C 15 65 20 0 0 0
2012-160  Back River  20-Jul-12 WB 13 7267911 430074 319 - flat 1 50 upP PL cv mc/mnd 2 B 10 65 15 0 0 10
2012-161  Back River  20-Jul-12 WB RM 13 7267178 429962 317 300 v.gentle 3 200 LO PL ST md/hmk 5 D 0 99 1 0 0 0 seepage 25 25 TC
2012-162  Back River  20-Jul-12 WB RM 13 7267249 429722 307 250 v.gentle 3 70 MD PL C mc/mnd 3 B 10 70 15 0 0 5 TC
2012-163  Back River  20-Jul-12 WB RM 13 7267150 429541 306 - flat 0 200 LVL PL ST md/hmk 6 C 0 96 2 0 2 0 seepage 0 90 0 SC
2012-164  Back River ~ 20-Jul-12 WB RM 13 7266843 429498 318 - flat 0 LVL PL ST mc/mnd 4 B 0 0 50 0 0 0 seepage 40
2012-165  Back River  20-Jul-12 WB RM 13 7266777 429170 315 - flat 0 LVL PL ST mc/mnd 4 C 5 90 5 0 0 0 TC
2012-166  Back River  21-Jul-12 WB RM 13 7266844 428994 311 - flat 0 dp PL ST st/hmk 6 B 0 98 2 0 0 0 seepage 60 100 10 TC
2012-167  Back River  21-Jul-12 WB RM 13 7266616 429060 319 - flat 0 - LVL PL ST mc/mnd 3 B 15 65 20 0 0 0
2012-168  Back River  21-Jul-12 WB RM 13 7266449 428961 324 0 v.gentle 3 100 MD PL cv mc/mnd 3 B 15 60 25 0 0 0
2012-169  Back River  21-Jul-12 WB RM 13 7266633 428786 322 - flat 1 200 TOE PL ST st/hmk 5 B 2 95 3 0 0 0 70 SC
2012-170  Back River  21-Jul-12 WB RM 13 7266524 428234 323 310 v.gentle 5 150 LO PL ST st/hmk 6 B 0 93 2 0 5 0 seepage 20 50 TC
2012-171  Back River  21-Jul-12 WB RM 13 7266714 428033 309 - v.gentle 2 100 LVL PL ST 7 C 0 45 0 0 55 0 seepage 0 75 0 SC
2012-172  Back River  21-Jul-12 WB RM 13 7266659 427840 318 350 v.gentle 5 100 MD PL ST mc/mnd 3 B 2 96 2 0 0 0
2012-173  Back River  21-Jul-12 WB RM 13 7265905 427912 317 315 v.gentle 3 300 MD PL ST mc/mnd 3 B 10 88 2 0 0 0 None
2012-174  Back River  21-Jul-12 WB RM 13 7266006 427708 317 350 v.gentle 4 200 LO PL cc mc/mnd 3 B 5 93 2 0 0 0
2012-175  Back River  21-Jul-12 WB RM 13 7266206 427476 312 - v.gentle 2 200 TOE PL ST mc/hmk 7 B 5 65 30 0 0 0 seepage 0 70 10 SC
2012-176  Back River  22-Jul-12 WB 13 7266523 427364 313 - flat 1 50 LVL PL cv mc/mnd 3 B 5 87 8 0 0 0
2012-177  Back River  22-Jul-12 WB 13 7266245 427085 312 - flat 0 LVL PL ST T 2 B 10 20 70 0 0 0
2012-178  Back River  22-Jul-12 WB 13 7265617 426843 328 - flat 1 50 LVL PL ST 2 B 15 60 25 0 0 0
2012-179  Back River  22-Jul-12 WB 13 7265548 426703 317 - v.gentle 2 50 LVL PL ST st/hmk 5 C 0 98 2 0 0 0 seepage 50 70 TC
2012-180  Back River  22-Jul-12 WB 13 7265449 426452 325 300 v.gentle 4 75 CR PL cv mc/mnd 3 B 5 70 25 0 0 0
2012-181  Back River  22-Jul-12 WB 13 7266175 426301 311 - flat 1 50 LVL PL ST mc/mnd 3 B 10 55 35 0 0 0
2012-182  Back River  22-Jul-12 WB 13 7266919 429836 317 280 v.gentle 3 60 up PL cv mc/mnd 2 B 10 75 15 0 0 0
2012-183  Back River  22-Jul-12 WB 13 7266729 429830 316 - flat 1 100 dp PL ST sl/hmk 7 B 0 100 0 0 0 0 seepage 0 90 10 SC
2012-184  Back River  22-Jul-12 WB 13 7266728 430051 323 230 gentle 6 50 CR PL cv mc/mnd 3 B 10 70 20 0 0 0
2012-185  Back River  22-Jul-12 WB 13 7266562 430103 320 320 v.gentle 4 100 up PL ST mc/mnd 5 C 5 75 20 0 0 0 seepage 60 TC
2012-186  Back River  23-Jul-12 WB 13 7266309 430043 321 - flat 1 200 LVL PL cv st/und 2 B 10 40 10 0 0 40
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Appendix 1. Terrain and Soil Inspection Data Summary

Root Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-

Water Soil Flooding Root Restriction Humus Salvage Surface Surface Surf Surf Ex Surf Ex Surf Ex Geo- Geo- Geo- Surface Surface Surface  Surf Surf Surf Surf Surf Surf Sub_Surf Sub-Surf Sub-Surf
Plot Source Drainage Regime Restriction Depth Soil Samples Form Depth Stoniness Stoneniness Landuse Texture Mat Thick Topo Topo2 Process(1) Process(2) Process(3) Texturel Texture2 Texture3 Mat1 Mat2 Mat3 Ex1 Ex2 Ex3 Geo_Pr1 Geo-Pr2 Geo-Pr3
2012-127 P w L 42 N 16-50% stony Tun sz M \ X
2012-128 P&G m N <3% NS Tun s M v X
2012-129 P m z 14 N 16-50% stony Tun szg M w X
2012-130 P w yA 57 16-50% stony Tun gzs M p X
2012-131 P&G m F z 55 N 55 <3% NS Tun s L b p X
2012-132 P r 40 R 40 <3% NS Tun ps FG p
2012-133 P r L 30 R 20 16-50% stony Tun ps M w R u
2012-134 P r R 25 3-15% Tun ys M b
2012-135 P r X 35 R 40 3-15% Tun gs M b L R u
2012-136 SP i X 10 R 30 <3% NS Tun u (0] v L g s M b
2012-137 P r X 45 N 20 16-50% stony Tun gs M \ R u
2012-138 P w R 30 3-15% Tun ms M b
2012-139 S i A w 110 R 40 <3% NS Tun u o] v L s M b
2012-140 P w X R 40 3-15% Tun s M b
2012-141 P w X 85 R 40 <3% NS Tun s M b R j
2012-142 P r X 10 L 0 >50 % stony Tun bz F X k b M b
2012-143 P w X R 30 <3% NS Tun s M b
2012-144 S m X yA 60 R 20 <3% NS Tun ms M j
2012-145 P | X z 70 R 10 <3% NS Tun ms M j L
2012-146 S p F w 10 R 60 3-15% Tun u (0] v L k s M b
2012-147 P r X N 10 16-50% stony Tun psg F j
2012-148 P X X L 0-50 R 0 >50 % stony Tun sg M w R j
2012-149 P r L 45 R 20 3-15% Tun gs M w R j
2012-150 S w yA 33 R 20 <3% NS Tun gs M j
2012-151 P w N R 30 <3% NS Tun gs M b
2012-152 S w N R 30 16-50% stony Tun gsg F v s p FG p
2012-153 P w X z 50 R 40 3-15% Tun s M b
2012-154 S v yA 30 R 0 <3% NS Tun (0] b L
2012-155 S p Z 70 R 15 <3% NS Tun (o] v L s M b
2012-156 P w X N R 50 3-15% Tun s M b
2012-157 P r X L 20 R 20 16-50% stony Tun sm M w R u
2012-158 S p A w 0 R 0 <3% NS Tun s M b L
2012-159 P w X N R 55 3-15% Tun gs M b R u
2012-160 P r X L 20 R 15 16-50% stony Tun sm M w R u
2012-161 S i A L 30 <3% NS Tun gm F v L
2012-162 P r X L 35 R 15 16-50% stony Tun sr M w
2012-163 S p A w 0 R 0 <3% NS Tun gs M j L
2012-164 P w X R 15 >50 % stony Tun s M w L
2012-165 P m X R <3% NS Tun ms M j
2012-166 S p w 10 R 0 <3% NS Tun pms M b L
2012-167 P r R 50 3-15% Tun ps M b
2012-168 P r R 46 16-50% stony Tun gs M b
2012-169 S p Z 70 R 25 <3% NS Tun ms M b
2012-170 S p w 50 R 25 <3% NS Tun gms M b L
2012-171 S v A w 0 R <3% NS Tun u (o] v L m s M b
2012-172 P w X R 40 3-15% Tun gms M b
2012-173 P r X R 50 <3% NS Tun ms M b
2012-174 P w X K R 20 <3% NS Tun s M b
2012-175 S p W 10 R 3-15% Tun u 0] v L z r D w
2012-176 P r X 50 3-15% Tun gs M b
2012-177 P r X L 15 L > 50 % stony Tun ms E w
2012-178 P r X 50 L 30 3-15% Tun zg M w
2012-179 P | F 70 R 40 <3% NS Tun s M b L
2012-180 P r L 30 3-15% Tun gs M b
2012-181 P w X L 30 3-15% Tun pzk M b
2012-182 P r L 35 L 25 3-15% Tun gs M v R
2012-183 p A w 10 R <3% NS Tun ms M b L
2012-184 w X R 45 3-15% Tun gms M b
2012-185 P | R 30 3-15% Tun gms M b L
2012-186 P r X L 30 L 10 >50 % stony Tun ds M w
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Appendix 1. Terrain and Soil Inspection Data Summary

Slope Cover Cover Soil

Slope Slope Position Surface Soil Soil Bare Min Organic Cover Cover Cover Cover Seepage Seepage Permafrost Water Soil Class
Plot Project Date Surveyor1 Surveyor2 UTM Northing Easting Elevation Aspect Slope  Slope% Length Position (Macro) Shape  Microtopography Moisture Nutrients Soil Matter Rock CWD Water Bedrock  Check Depth Depth Table Disturbance Site
2012-187  Back River  23-Jul-12 WB 13 7265925 430083 325 - flat 1 30 LVL PL ST mc/mnd 3 B 10 55 35 0 0 0 TC
2012-188  Back River  23-Jul-12 WB 13 7265867 430224 328 - v.gentle 2 30 LVL PL cv mc/mnd 3 B 30 60 10 0 0 0
2012-189  Back River  23-Jul-12 WB 13 7265689 430465 332 - v.gentle 2 100 LVL PL ST mc/mnd 3 B 15 77 8 0 0 0 TC
2012-190  Back River  23-Jul-12 WB 13 7265708 430746 331 105 v.gentle 5 50 CR PL cv st/und 1 B 10 35 15 0 0 40
2012-191  Back River  23-Jul-12 WB 13 7265355 430680 328 - flat 1 100 dp PL ST st/hmk 5 B 0 95 5 0 0 0 seepage 10 60 Ne
2012-192  Back River  23-Jul-12 WB 13 7266561 426101 306 340 v.gentle 3 70 LO PL ST mc/mnd 3 B 10 75 15 0 0 0 TC
2012-193  Back River  23-Jul-12 WB 13 7266901 425954 298 - v.gentle 2 400 MD PL ST mc/hmk 5 C 0 98 2 0 0 0 seepage 20 G
2012-194  Back River  23-Jul-12 WB 13 7267418 425913 299 - flat 1 500 LVL PL ST st/hmk 6 C 0 100 0 0 0 0 seepage 0 70 0 SC
2012-195  Back River  23-Jul-12 WB 13 7268151 425365 295 gentle 10 25 CR PL cv 1 B 29 6 65 0 0 0 B
2012-196  Back River  24-Jul-12 DM WB 13 7280889 414755 311 20 gentle 6 50 MD PL cv mc/mnd 3 B 10 60 30 0 0 0
2012-197  Back River  24-Jul-12 DM WB 13 7281536 413770 305 - v.gentle 4 40 CR PL cv mc/mnd 3 B 20 55 25 0 0 0
2012-198  Back River  24-Jul-12 WB 13 7290041 408517 315 210 gentle 10 100 upP PL cv mc/mnd 2 B 15 5 60 0 0 20
2012-199  Back River  24-Jul-12 WB 13 7289299 408885 285 200 moderate 15 75 MD PL cv mc/mnd 3 B 10 55 35 0 0 0 None
2012-200  Back River  13-Jul-12 NB 13 7312683 388237 354 - v.gentle 2 150 LVL PL ST smo 2 A 20 80 0 0 0 0 98 None SC
2012-201  Back River  13-Jul-12 NB 13 7312696 388808 352 350 v.gentle 3 100 LVL PL ST smo 3 B 0 90 10 0 0 0 41 None Ne
2012-202  Back River  14-Jul-12 NB 13 7326460 402785 384 50 flat 1 200 LO ST hmk 4 C 55 45 0 0 0 0 seepage 9 61 None SC
2012-203  Back River  14-Jul-12 NB 13 7326009 402298 385 - v.gentle 3 300 LVL PL ST sl hmk 4 A 45 54 2 0 0 0 seepage 6 28 Ne
2012-204  Back River  14-Jul-12 NB 13 7325514 401949 367 - flat 1 100 TOE LO ST sl hmk 7 C 0 98 0 0 2 0 38 33 ocC
2012-205  Back River  14-Jul-12 NB 13 7320971 401898 358 - flat 1 300 LVL PL ST smo 3 C 45 45 10 0 0 0 16 Ne
2012-206  Back River  14-Jul-12 NB 13 7320003 402571 360 - flat 0 250 LVL PL 3 C 45 55 5 0 0 0 seepage 7 73 None SC
2012-212  Back River  16-Jul-12 NB 13 7331158 402114 293 - v.gentle 3 300 LVL PL ST smo 3 D 40 50 10 0 0 0 54 54 SC
2012-213  Back River 16-Aug-12 NB 13 7331599 402063 293 - v.gentle 3 35 CR PL cv smo 3 B 3 15 6 0 0 16 40 R
2012-214  Back River  16-Jul-12 NB JS 13 7331581 401992 294 0 v.gentle 4 200 TOE LO ST hmk 5 C 0 70 28 0 2 0 seepage 45 63 63 None R
2012-215  Back River  16-Jul-12 NB 13 7336980 403159 274 - flat 0 100 CR PL ST smo 1 A 40 30 30 0 0 0 16 R
2012-216  Back River  16-Jul-12 NB 13 7338457 403253 218 LVL PL ST smo 3 D 30 70 0 0 0 0 60 R
2012-217  Back River  16-Jul-12 NB 13 7339694 402987 208 25 gentle 10 100 MD upP ST terraced 3 D 0 95 5 0 0 0 60 R
2012-218  Back River  17-Jul-12 NB 13 7313374 402793 363 300 LVL PL ST smo 4 B 50 40 10 0 0 0 77 TC
2012-219  Back River  17-Jul-12 NB 13 7313324 402723 361 LVL PL ST rocky 0 10 90 0 0 0 87 non soil
2012-220  Back River  17-Jul-12 NB 13 7312093 403144 373 - v.gentle 4 300 LO LO ST smo 4 C 20 77 3 0 0 0 seepage 29 56 R
2012-221  Back River  17-Jul-12 NB 13 7311068 403566 379 - v.gentle 3 300 CR PL ST smo 1 A 90 10 0 0 0 0
2012-222  Back River  17-Jul-12 NB JS 13 7343290 404272 113 20 v.gentle 3 300 MD MD ST smo 5 C 2 98 0 0 0 0 seepage 18 69 R
2012-223  Back River  17-Jul-12 NB 13 7342512 404090 142 40 gentle 10 300 LO up ST smo 4 C 0 100 0 0 0 0 R
2012-224  Back River  17-Jul-12 NB 13 7341702 403750 161 100 v.gentle 4 300 LO LO ST sl hmk 3 C 0 98 2 0 0 0 43 R
2012-225  Back River  17-Jul-12 NB 13 7314172 386369 386 - v.gentle 2 300 CR PL ST smo 30 35 20 0 0 15 44 None R
2012-226  Back River  18-Jul-12 NB 13 7312832 387696 343 220 v.gentle 3 50 LVL PL ST smo 3 B 55 35 10 0 0 0 14 Chem R
2012-227  Back River  18-Jul-12 NB JS 13 7312866 387874 323 - flat 0 100 LVL LO ST hmk 7 C 0 100 0 0 0 0 59 Chem SC
2012-228  Back River  18-Jul-12 NB 13 7312534 389125 353 - flat 0 300 CR up smo 4 C 20 65 15 0 0 0 49 None Ne
2012-229  Back River  18-Jul-12 NB 13 7312559 389625 348 - v.gentle 3 300 LVL PL ST hmk 7 C 0 100 15 0 2 0 seepage 15 19 ocC
2012-230  Back River  18-Jul-12 NB 13 7312973 389607 354 345 v.gentle 5 50 MD MD hmk 2 B 0 60 10 0 0 30 32 None SC
2012-231  Back River  18-Jul-12 NB 13 7313064 389360 336 330 gentle 6 200 MD MD ST smo 7 C 0 100 0 0 0 0 seepage 8 34 Chem SC
2012-232  Back River  18-Jul-12 NB 13 7309350 402300 407 280 v.gentle 5 100 LVL PL ST smo 3 B 5 60 35 0 0 0 53 None SC
2012-233  Back River  18-Jul-12 JS NB 13 7308877 402229 413 - flat 1 150 LVL PL ST sl hmk 6 B 0 95 0 0 5 0 seepage 11 36 33 None SC
2012-234  Back River  19-Jul-12 NB SB 13 7307153 401399 417 110 v.gentle 4 100 CR PL ST smo 1 B 80 20 0 0 0 0 None R
2012-235  Back River  19-Jul-12 NB SB 13 7297397 400533 298 1 flat 0 300 LVL PL ST smo 1 A 15 80 5 0 0 0 23 None SC
2012-236  Back River  19-Jul-12 NB SB 13 7296930 401245 328 1 flat 1 150 CR PL ST smo 3 C 5 55 3 0 0 37 85 None Ne
2012-237  Back River  19-Jul-12 NB SB 13 7296580 401464 1 v.gentle 2 100 LVL PL ST smo 8 C 0 99 0 0 1 0 70 14 None SC
2012-238  Back River  19-Jul-12 NB JS 13 7295568 402004 301 120 gentle 7 300 MD MD ST 4 B 5 90 5 0 0 0 52 None Ne
2012-239  Back River  19-Jul-12 NB SB 13 7295164 402206 287 - v.gentle 4 300 LVL PL ST hmk 7 A 0 5 0 0 95 0 seepage 47 29 None SC
2012-240  Back River  19-Jul-12 NB DM 13 7301268 399843 323 162 v.gentle 3 300 TOE LO ST hmk 0 100 0 0 0 0 - 23 3 None Ne
2012-241  Back River  20-Jul-12 DM SB 13 7394062 380983 15 1 flat 1 150 MD PL ST mnd 2 A 0 95 5 0 0 0 53 None R
2012-242  Back River  20-Jul-12 NB JS 13 7393901 380520 20 210 gentle 6 300 MD MD ST smo 4 B 0 100 0 0 0 0 33 None SC
2012-243  Back River  20-Jul-12 NB DM 13 7393830 379730 5 - flat 1 100 LVL PL ST smo 4 B 0 100 0 0 0 0 seepage 50 60 50 ocC
2012-244  Back River  21-Jul-12 NB DM 13 7389061 381838 2 - flat 1 300 LVL PL ST smo 5 B 0 100 0 0 0 0 seepage 42 83 SC
2012-245  Back River  21-Jul-12 NB DM 13 7388956 381876 5 340 v.gentle 2 300 LVL PL ST mnd 3 B 0 100 0 0 0 0 42 SC
2012-246  Back River  20-Jul-12 NB SB 13 7393700 379901 3 - flat 0 300 LVL PL ST smo 0 100 0 0 0 0 - 28 14 G
2012-247  Back River  20-Jul-12 NB DM 13 7392672 378679 5 - flat 0 LVL PL ST mnd 6 D 0 100 0 0 0 0 33 33 SC
2012-248  Back River  20-Jul-12 NB SB 13 7392172 378895 10 44 v.gentle 4 150 upP PL cv mnd 3 B 2 95 3 0 0 0 45 Ne
2012-249  Back River  20-Jul-12 NB SB 13 7386710 382773 32 62 gentle 6 200 MD MD ST mnd 3 C 0 100 0 0 0 0 21 R
2012-250  Back River  21-Jul-12 JS DM 13 7388604 382116 3 270 gentle 6 50 upP up ST smo 3 B 2 98 0 0 0 0
2012-251  Back River  21-Jul-12 JS DM 13 7382963 385245 16 314 v.gentle 5 50 MD LO ST mnd 4 B 10 90 0 0 0 0 68 Ne
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Root Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-
Water Soil Flooding Root Restriction Humus Salvage Surface Surface Surf Surf Ex Surf Ex Surf Ex Geo- Geo- Geo- Surface Surface Surface  Surf Surf Surf Surf Surf Surf Sub_Surf Sub-Surf Sub-Surf
Plot Source Drainage Regime Restriction Depth Soil Samples Form Depth Stoniness Stoneniness Landuse Texture Mat Thick Topo Topo2 Process(1) Process(2) Process(3) Texturel Texture2 Texture3 Mat1 Mat2 Mat3 Ex1 Ex2 Ex3 Geo_Pr1 Geo-Pr2 Geo-Pr3
2012-187 P w X R 40 > 50 % stony Tun gms M w
2012-188 P w X R 50 3-15% Tun gs M b
2012-189 P w X R 50 <3% NS Tun gs M b
2012-190 P X X 20 N 0 >50 % stony Tun z E w R
2012-191 S | A 60 L 20 <3% NS Tun ms M b L
2012-192 P w R 35 3-15% ms M b
2012-193 P | R 20 <3% NS Tun s M b L
2012-194 S p A w 0 R 20 <3% NS Tun u (0] X L p m s M b
2012-195 P r X N > 50 % stony Tun spg F j
2012-196 P w X R 20 3-15% Tun gs M b
2012-197 P w R 3-15% Tun mgs M b
2012-198 P r X L 60 N 20 > 50 % stony Tun gs M w D
2012-199 P w X N 25 3-15% Tun mgs M b
2012-200 P r yA 98 N <3% NS Other s FG r
2012-201 P w Z 41 R 3-15% Tun gs M w X
2012-202 P m yA 61 N 16-50% stony Tun gs M b L C X
2012-203 P m z 0 3-15% Tun gs M b j L X
2012-204 G p wz 38 <3% NS Tun h o b L X
2012-205 P w z 16 16-50% stony Tun gs M b j X
2012-206 P w BMz + Cz 3-15% Tun s M L X
2012-212 P w N R 16-50% stony Tun sg M b p X
2012-213 P w N R 16-50% stony Tun zg M X
2012-214 G&P i w 63 R 16-50% stony Tun sg M b j L X
2012-215 P r L 16 > 50 % stony Tun gs M v X
2012-216 P w L 3-15% Tun gs M b p X
2012-217 P w 3-15% Tun szg M w j X
2012-218 P m 16-50% stony Tun gs M p X
2012-219 G r L 0 > 50 % stony Other M b u
2012-220 P w 3-15% Tun zgs M b L X
2012-221 P 16-50% stony egs M b m X
2012-222 P i 70 <3% NS Tun gs M b j p L
2012-223 P m L 3-15% Tun hes o b j
2012-224 P w L 0 3-15% Tun gs M b X
2012-225 P w N 16-50% stony Tun sgz M v m X
2012-226 P w L 14 L > 50 % stony Tun gzs M \Y m X
2012-227 G p yA L 50 <3% NS Tun z L p X
2012-228 P w L 49 L 49 3-15% Tun M w m N
2012-229 G v W,z 19 25 <3% NS Tun e (o] b L X
2012-230 P w L 32 L 3-15% Tun gz M w Z
2012-231 G p K 34 L 34 <3% NS Tun zsg L vw L X
2012-232 P w L 53 L 50 16-50% stony Tun gs M X
2012-233 G i yA 36 N 19 <3% NS Tun e [0] L X
2012-234 P X N N <3% NS Tun gs FG r N
2012-235 P r L 23 L 16-50% stony Tun gs M v X
2012-236 P w N L 16-50% stony Tun zgs M w r X
2012-237 G v w 14 60 <3% NS Wet e (0] p X
2012-238 P w N L 40 3-15% Tun gs c b j S
2012-239 G p yA 47 40 3-15% Tun (o] v L s L p L X
2012-240 G v z 20 <3% NS Wet (o] v L s L b
2012-241 P, G m w 53 L <3% NS Tun gs w b j w
2012-242 P m z 33 R 30 <3% NS Tun cz M b X
2012-243 P i A X 60 <3% NS Tun zc w p L w X
2012-244 G | z 42 <3% NS Tun z w p L w
2012-245 P m yA 141 R <3% NS Tun cz w p X
2012-246 G p W 14 R <3% NS Tun s W \Y p w z W v p
2012-247 G | w 33 R <3% NS Tun s w p w
2012-248 P w N D 3-15% Tun gs M b X
2012-249 P w L 21 R 3-15% Tun gs w v w
2012-250 P w Z 41 sr w v j w s w b j w
2012-251 P mw 68 z R <3% NS Tun z w v X s w b X
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Appendix 1. Terrain and Soil Inspection Data Summary

Slope Cover Cover Soil

Slope Slope Position Surface Soil Soil Bare Min Organic Cover Cover Cover Cover Seepage Seepage Permafrost Water Soil Class
Plot Project Date Surveyor1 Surveyor2 UTM Northing Easting Elevation Aspect Slope  Slope% Length Position (Macro) Shape  Microtopography Moisture Nutrients Soil Matter Rock CWD Water Bedrock  Check Depth Depth Table Disturbance Site
2012-252  Back River  21-Jul-12 NB DM 13 7382930 385382 5 - flat 0 300 LVL PL ST smo 7 C 0 100 0 0 0 0 98 2
2012-253  Back River  21-Jul-12 NB DM 13 7377134 388191 30 flat 300 LVL PL ST smo 5 95 0 0 0 0 - 77
2012-254  Back River  22-Jul-12 NB DM 13 7316563 385997 416 60 v.gentle 3 300 LVL MD sl mnd 3 A 2 38 30 30 seepage 7 80 SC
2012-255  Back River  21-Jul-12 DM 13 0 0 20 gentle 9 100 MD LO sl mnd 2 A 0 60 40 0 0 0 85 Ne
2012-256  Back River  22-Jul-12 JS NB 13 7316532 385756 393 245 moderate 12 300 MD MD cv smo but rocky 15 40 15 0 0 30 99 SC
2012-257  Back River  22-Jul-12 NB DM 13 7381303 387300 4 - flat 0 300 LVL PL ST smo 45 55 0 0 0 0 130 R
2012-258  Back River  22-Jul-12 NB DM 13 7381247 387451 5 250 flat 1 300 LVL PL ST smo 3 B 0 100 0 0 0 0 56
2012-259  Back River  22-Jul-12 NB 13 7381330 387626 4 250 flat 1 300 LVL PL 0 0 0 0 0 0 - 87 87 G
2012-260  Back River  22-Jul-12 NB 13 7370890 395331 19 106 300 LVL PL ST smo 2 A 0 0 0 0 0 0
2012-261  Back River  23-Jul-12 NB 13 7363221 398837 12 82 v.gentle 4 250 MD LO ST hmk 5 C 0 100 0 0 0 0 91 SC
2012-262  Back River  23-Jul-12 NB 13 7362909 398999 15 80 gentle 10 250 ST sl smk 0 100 0 0 0 0 99 SC
2012-263  Back River  23-Jul-12 NB DM 13 7359770 401974 5 1 flat 0 250 LVL PL ST 5 B 0 100 0 0 0 0 103 SC
2012-264  Back River  23-Jul-12 JS SB 13 7359715 402456 14 - flat 0 300 LVL PL MC smo 4 B 15 20 0 0 0 0 67 60 SC
2012-265  Back River  23-Jul-12 JS SB 13 7359875 402475 10 - flat 0 300 LVL PL MC hmk 5 C 10 10 0 0 0 0 50 38 TC
2012-267  Back River  23-Jul-12 JS SB 13 7359885 402248 8 - flat 0 300 LVL PL 45 0 0 0 0 0 - 99 59 SC
2012-268  Back River  23-Jul-12 JS SB 13 7371661 391069 87 - flat 1 200 upP MD 15 25 0 0 0 0 - 63 SC
2012-269  Back River  23-Jul-12 JS SB 13 7370751 391747 103 250 gentle 8 300 MD MD 0 0 0 0 0 0 seepage 9 32 SC
2012-272  Back River  23-Jul-12 NB DM 13 7370512 391714 43 236 moderate 12 75 MD MD 3 B 5 95 0 0 0 0 - 85 SC
2012-273  Back River  27-Jul-12 KG SH 13 7264743 428876 331 - v.gentle 4 150 MD PL ST mnd 3 B 5 80 15 0 0 0 seepage 30 TC
2012-274  Back River  23-Jul-12 DM 13 7363239 398460 60 82 gentle 9 100 MD MD cc sl mnd 3 B 5 85 10 0 0 0 80 SC
2012-275  Back River  23-Jul-12 DM SB 13 7362922 398589 60 88 gentle 8 100 MD MD cv sl mnd 3 B 0 95 5 0 0 0 100 SC
2012-278  Back River  23-Jul-12 JS NB 13 7363494 398683 12 64 v.gentle 3 300 DP LO ST 7 C 0 100 0 0 0 0 82 14 Ne
2012-279  Back River  23-Jul-12 NB DM 13 7371211 391266 36 240 gentle 8 200 LO LO ST sl smk 3 B 3 97 0 0 0 0 50 SC
2012-287  Back River  27-Jul-12 SH KG 13 7264358 428969 319 - flat 0 LVL PL ST hmk 6 B 0 96 0 0 4 0 seepage 12 90 10 SC
2012-288  Back River  27-Jul-12 SH KG 13 7264077 428543 314 222 v.gentle 2 300 LO PL cv mnd 5 C 1 98 1 0 0 0 90 SC
2012-289  Back River  27-Jul-12 KG SH 13 7264030 428849 323 LO PL cv 3 B 5 85 10 0 0 0 100 TC
2012-290  Back River  27-Jul-12 SH KG 13 7264039 429283 323 - v.gentle 3 250 LO PL ST mnd 5 C 2 98 0 0 0 0 80 Ne
2012-291  Back River  27-Jul-12 SH KG 13 7264175 429898 326 - v.gentle 2 500 MD PL ST hmk 6 C 5 89 6 0 0 0 seepage 0 TC
2012-292  Back River  28-Jul-12 SH KG 13 7263382 430796 - flat 0 LVL PL ST 3 B 8 90 2 0 0 0 90 TC
2012-293  Back River  28-Jul-12 SH KG 13 7263000 430558 315 - v.gentle 2 LO PL 6 C 3 96 1 0 0 0 seepage 90 TC
2012-294  Back River  28-Jul-12 SH KG 13 7262732 431230 320 LVL PL ST hmk 7 B 6 87 7 0 0 0 seepage 0 TC
2012-295  Back River  28-Jul-12 SH KG 13 7263492 431658 336 - v.gentle 3 200 MD PL ST 4 B 3 97 0 0 0 0 100 TC
2012-296  Back River  29-Jul-12 SH KG 13 7273347 432124 280 LVL PL 0 0 0 0 0 0 seepage 0 63 55 SC
2012-297  Back River  29-Jul-12 SH KG 13 7273644 432752 304 24 gentle 9 100 upP PL cv 3 B 5 70 10 0 0 15 100 TC
2012-298  Back River  29-Jul-12 SH KG 13 7274061 431431 270 LVL PL ST 3 B 6 90 4 0 0 0 100 TC
2012-299  Back River  29-Jul-12 SH KG 13 7273674 430226 303 - v.gentle 3 250 MD PL ST mnd 4 C 10 89 1 0 0 0 100 TC
2012-300  Back River  29-Jul-12 SH KG 13 7274325 429304 327 136 gentle 6 200 MD PL ST 4 B 10 89 1 0 0 0 100 SC
2012-301  Back River  24-Jul-12 WB RM 13 7294554 400439 273 - v.gentle 2 40 upP PL cc mnd 2 B 5 60 25 0 0 10
2012-302  Back River  25-Jul-12 WB RM 13 7296472 400043 279 - flat 0 40 LVL PL ST hmk 7 C 0 80 0 0 20 0 seepage 0 50 0 SC
2012-303  Back River  25-Jul-12 WB RM 13 7295507 400520 289 45 v.gentle 5 250 TOE PL ST mnd 3 B 15 55 30 0 0 0
2012-304  Back River  25-Jul-12 WB RM 13 7293092 401091 279 - flat 0 LVL PL ST 2 B 5 85 10 0 0 0
2012-305  Back River  25-Jul-12 WB RM 13 7285792 406018 273 - flat 0 LVL PL cv 0 A 0 10 80 0 0 10
2012-306  Back River  25-Jul-12 WB RM 13 7284731 407461 277 320 v.gentle 3 100 MD PL cc mnd 4 C 5 60 35 0 0 0
2012-307  Back River  25-Jul-12 WB RM 13 7283458 409812 300 - v.gentle 2 50 MD PL ST mnd 3 B 10 75 15 0 0 0 7
2012-308  Back River  26-Jul-12 WB RM 13 7267016 422981 284 - v.gentle 2 50 LVL PL ST mnd 3 B 10 75 15 0 0 0
2012-309  Back River  26-Jul-12 RM 13 7266991 421985 281 - v.gentle 2 200 LVL PL ST mnd 3 B 5 55 35 0 0 5
2012-310  Back River  26-Jul-12 WB RM 13 7266742 421318 279 - flat 0 LVL PL ST mnd 5 C 2 93 5 0 0 0 80 SC
2012-311  Back River  26-Jul-12 WB RM 13 7265435 422067 276 0 v.gentle 5 10 LO PL cc mnd 3 B 10 75 15 0 0 0
2012-312  Back River  26-Jul-12 WB RM 13 7267996 422996 287 32 v.gentle 5 150 MD PL ST mnd 4 C 10 65 25 0 0 0 60 TC
2012-313  Back River  26-Jul-12 WB RM 13 7267983 421976 307 - flat 0 LVL PL cv mnd 3 B 15 60 25 0 0 0 TC
2012-314  Back River  26-Jul-12 WB RM 13 7267936 420993 293 - flat 1 100 LVL PL ST hmk 6 C 0 97 3 0 0 0 seepage 10 90 40 TC
2012-315  Back River  27-Jul-12 WB RM 13 7267745 428334 309 - flat 0 LVL PL ST mnd 2 B 5 65 30 0 0 0 TC
2012-316  Back River  27-Jul-12 WB RM 13 7268681 428501 296 270 v.gentle 5 200 LO PL ST mnd 3 B 5 60 35 0 0 0
2012-317  Back River  27-Jul-12 WB RM 13 7269819 428692 289 - flat 1 50 LVL PL ST mnd 4 C 20 70 10 0 0 0 TC
2012-318  Back River  28-Jul-12 WB RM 13 7265097 421745 310 - flat 0 LVL PL ST mnd 4 C 10 60 30 0 0 0 TC
2012-319  Back River  28-Jul-12 WB RM 13 7273602 425832 310 - v.gentle 3 150 MD PL ST mnd 4 C 3 95 2 0 0 0 TC
2012-320  Back River  28-Jul-12 WB RM 13 7274860 422401 306 - v.gentle 2 100 LVL PL ST mnd 4 C 25 65 10 0 0 0 90 TC
2012-321  Back River  29-Jul-12 WB RM 13 7281001 414110 293 - v.gentle 2 100 LVL PL ST mnd 5 C 5 85 10 0 0 0 seepage 50 60 TC
2012-322  Back River  29-Jul-12 WB RM 13 7279162 416673 321 250 v.gentle 4 100 MD PL ST mnd 2 B 15 60 25 0 0 0
2012-323  Back River  29-Jul-12 WB RM 13 7278140 417830 309 245 v.gentle 3 250 LO PL ST hmk 6 C 0 100 0 0 0 0 seepage 10 20 SC
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Appendix 1. Terrain and Soil Inspection Data Summary

Root Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-
Water Soil Flooding Root Restriction Humus Salvage Surface Surface Surf Surf Ex Surf Ex Surf Ex Geo- Geo- Geo- Surface Surface Surface  Surf Surf Surf Surf Surf Surf Sub_Surf Sub-Surf Sub-Surf
Plot Source Drainage Regime Restriction Depth Soil Samples Form Depth Stoniness Stoneniness Landuse Texture Mat Thick Topo Topo2 Process(1) Process(2) Process(3) Texturel Texture2 Texture3 Mat1 Mat2 Mat3 Ex1 Ex2 Ex3 Geo_Pr1 Geo-Pr2 Geo-Pr3
2012-252 G v Z 98 R <3% NS Wet csz w b p X
2012-253 P r yA 77 <3% NS gs F pt
2012-254 P m > 50 % stony Tun r D L
2012-255 P w > 50 % stony Tun r D
2012-256 P r R 3-15% zsg M \Y m X
2012-257 P r N <3% NS s w b p w
2012-258 P r z 56 <3% NS Tun s w b p w
2012-259 G p <3% NS cz w b p w
2012-260 P r 3-15% Tun s w b p w
2012-261 P | yA 91 <3% NS Tun s w b j w
2012-262 P m N <3% NS Tun s w b j w
2012-263 P i A 40 <3% NS Tun zc w p
2012-264 G m w 60 <3% NS s w b p w
2012-265 G | w 38 <3% NS Tun s w b p w
2012-267 P m w 59 <3% NS Other s w b p w
2012-268 P w yA 63 50 <3% NS Tun s F t X
2012-269 G i Y4 32 30 <3% NS Tun sz F t L X
2012-272 G w 16-50% stony Tun sz FG
2012-273 P w X R 50 3-15% Tun gs M b L z
2012-274 P w 16-50% stony Tun r w v D
2012-275 P/G w 16-50% stony Tun Vs W b
2012-278 G p yA 82 <3% NS Wet gs w b j w
2012-279 G m z 3-15% Tun s w b
2012-287 G i w 10 <3% NS Tun u o X L g s M b X
2012-288 G i 25 <3% NS Tun gs M b
2012-289 P w L 3-15% Tun M v D u
2012-290 G i w <3% NS Tun, Wet (0] X s M X
2012-291 G i w <3% NS s M b L
2012-292 P w z 90 <3% NS Tun gs M b z X X D u
2012-293 G yA 90 <3% NS Tun gs M b L
2012-294 G p L, W 0 3-15% Tun u (o] X L X D p
2012-295 P w <3% NS Tun gs M b j
2012-296 G p W <3% NS Tun 0] \Y L g S M p X
2012-297 P w L 40 3-15% Tun M w R j
2012-298 P w 3-15% gs M b p z
2012-299 P w <3% NS Tun gs M b j
2012-300 P w <3% NS Tun gs M b j
2012-301 P r X L R 25 3-15% Tun E X m s M w
2012-302 G p A w 10 R 0 <3% NS Tun LG L
2012-303 P w X 40 3-15% Tun gs M b
2012-304 P r R <3% NS Tun E X s g M b
2012-305 P X X L 10 N 0 >50 % stony Tun D X
2012-306 P w X 15 3-15% Tun sg M b
2012-307 P w X R 20 3-15% Tun mgs M b
2012-308 P w X R 50 3-15% Tun s M v p s M p
2012-309 P w X 50 R 32 16-50% stony Tun mgs M w R
2012-310 P m 80 R 45 <3% NS Tun s FG p
2012-311 P r R 26 16-50% stony Tun SX M b
2012-312 P m X z 60 R 30 16-50% stony Tun gs M b X
2012-313 P w R 20 3-15% Tun SX M b X
2012-314 G i 90 R 20 <3% NS Tun ps M b L X
2012-315 P r 50 R 40 16-50% stony Tun mgs M v C
2012-316 P R 35 3-15% Tun s M b
2012-317 P w X R 35 <3% NS Tun ms M b X c
2012-318 P m X R 40 16-50% stony Tun gs M w c X
2012-319 P m R 40 <3% NS Tun gsm M b C
2012-320 P w X R 45 <3% NS Tun ms M b C
2012-321 P m X w 60 R 50 3-15% Tun gs M b L c
2012-322 P r X L 38 R 16-50% stony Tun mrs M w
2012-323 G I X w 20 R <3% NS Tun gs M b L X
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Appendix 1. Terrain and Soil Inspection Data Summary

Slope Cover Cover Soil
Slope Slope Position Surface Soil Soil Bare Min Organic Cover Cover Cover Cover Seepage Seepage Permafrost Water Soil Class

Plot Project Date Surveyor1 Surveyor2 UTM Northing Easting Elevation Aspect Slope  Slope% Length Position (Macro) Shape  Microtopography Moisture Nutrients Soil Matter Rock CWD Water Bedrock  Check Depth Depth Table Disturbance Site
2012-501  Back River  30-Jul-12 KG SH 13 7269761 438981 303 LVL PL 3 B 6 78 15 0 0 1 - 100 SC
2012-502  Back River  30-Jul-12 KG SH 13 7273959 445412 270 LVL PL ST 3 B 2 83 15 0 0 0 100 TC
2012-503  Back River  30-Jul-12 KG SH 13 7273277 437185 279 LVL PL ST mnd 6 B 1 98 1 0 0 0 30 TC
2012-504  Back River  30-Jul-12 KG SH 13 7273204 436458 279 LVL PL 3 B 11 80 8 0 0 1 - TC
2012-506  Back River  31-Jul-12 KG SH 13 7255183 430896 301 LVL PL ST 5 B 0 100 0 0 0 0 76 TC
2012-507  Back River  31-Jul-12 KG SH 13 7254088 431255 315 LVL PL ST 3 B 12 81 7 0 0 0 SC
2012-508  Back River  31-Jul-12 KG SH 13 7257297 425568 276 114 v.gentle 5 300 LO PL ST 5 C 2 98 0 0 0 0 TC
2012-509  Back River 01-Aug-12 KG SH 13 7272782 427686 293 ST 3 B 7 93 0 0 0 0 100 TC
2012-510  Back River 01-Aug-12 KG SH 13 7272248 426928 337 344 v.gentle 5 200 upP PL cv 3 B 15 83 2 0 0 0 SC
2012-511  Back River 01-Aug-12 KG SH 13 7269989 428847 298 LVL PL ST st.hmk 7 B 3 96 1 0 0 0 seepage 27 75 TC
2012-512  Back River 03-Aug-12 KG SH 13 7266620 434285 312 - v.gentle 3 200 LVL PL ST 4 B 1 99 0 0 0 0 seepage 75 85 TC
2012-513  Back River 04-Aug-12 KG SH 13 7282349 430812 311 - v.gentle 2 LVL PL ST 3 B 8 85 7 0 0 0 100 TC
2012-514  Back River 04-Aug-12 KG SH 13 7282094 417529 340 - v.gentle 3 LVL PL ST 4 B 10 70 20 0 0 0 seepage 20 55 TC
2012-515  Back River 05-Aug-12 KG SH 13 7248460 429002 295 TOE PL ST 6 B 0 100 0 0 0 0 seepage 26 26 N
2012-516  Back River 05-Aug-12 KG SH 13 7248228 429548 256 v.gentle 5 100 upP PL ST 2 B 2 85 10 0 0 3 SC
2012-517  Back River  05-Aug-12 KG SH 13 7260985 438666 306 LVL PL ST 2 B 15 82 3 0 0 0 TC
2012-518  Back River 06-Aug-12 KG SH 13 7268889 450589 236 58 moderate 11 50 upP PL ST 2 B 40 60 0 0 0 0 R

2012-519  Back River 06-Aug-12 KG SH 13 7270005 448628 280 44 gentle 7 MD PL ST 2 B 10 78 12 0 0 0 SC
2012-520  Back River 06-Aug-12 KG SH 13 7265760 444788 323 - flat 0 LVL PL ST st.hmk 5 B 0 100 0 0 0 0 seepage 55 84 TC
2012-521  Back River 07-Aug-12 KG SH 13 7271447 416805 331 224 gentle 8 20 upP PL ST 3 B 8 90 2 0 0 0 Ne
2012-057  Back River  05-Jul-12 TG 13 7269550 433882 290 350 v.gentle 4 300 LO PL 0 0 0 0 0 0 - 65 64 Comp,Chem SC
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Appendix 1. Terrain and Soil Inspection Data Summary

Root Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-
Water Soil Flooding Root Restriction Humus Salvage Surface Surface Surf Surf Ex Surf Ex Surf Ex Geo- Geo- Geo- Surface Surface Surface  Surf Surf Surf Surf Surf Surf Sub_Surf Sub-Surf Sub-Surf
Plot Source Drainage Regime Restriction Depth Soil Samples Form Depth Stoniness Stoneniness Landuse Texture Mat Thick Topo Topo2 Process(1) Process(2) Process(3) Texturel Texture2 Texture3 Mat1 Mat2 Mat3 Ex1 Ex2 Ex3 Geo_Pr1 Geo-Pr2 Geo-Pr3
2012-501 P r-w L 3-15% Tun r M w h Z
2012-502 P r-w 3-15% Tun ds M w u
2012-503 G p Inactive z 30 <3% NS Wet u (0] X s F p X
2012-504 P w 3-15% Tun ds M u z
2012-506 G m z 76 <3% NS Tun s FG p L
2012-507 P w K 12 3-15% Tun gs M u z
2012-508 P w-m K <3% NS Tun sz M b j w
2012-509 P w K 0 <3% NS Tun s M u S z
2012-510 P w <3% NS Tun ks M j z
2012-511 G p <3% NS s M u L X
2012-512 P <3% NS Tun gs M j L X
2012-513 P w L 36 3-15% Tun ds M w z d D u
2012-514 G i 16-50% stony Tun gs M w L d D u z
2012-515 G i <3% NS Wet u o v L [ z F p
2012-516 P w L 41 3-15% Tun gs M w d D j
2012-517 P w 3-15% Tun ds M v
2012-518 P X-r X <3% NS s FG m
2012-519 P X-r X 3-15% Tun ks M j
2012-520 G i w 50 <3% NS Tun gs M p L
2012-521 P w X <3% NS Tun sz M j yA
2012-057 G w R 0 kzs M b p L X
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856

Date Received: 16-Jul-12 14:07

Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 023-5 023-60 042-5 042-60 049-5
Date Sampled 1-Jul-12 1-Jul-12 1-Jul-12 3-Jul-12 3-Jul-12
ALS Sample ID L1178856-1 L1178856-2 L1178856-3 L1178856-4 L1178856-5
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.86 5.72 5.93 6.00 5.86
Metals

Aluminum (Al) 3020 3880 6360 5900 5400
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 5.53 4.62 8.76 10.3 7.03
Barium (Ba) 15.5 19.7 23.3 23.2 25.1
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1310 1100 1620 1630 1690
Chromium (Cr) 10.4 12.5 22.0 20.4 18.5
Cobalt (Co) 2.71 2.70 5.15 6.26 5.84
Copper (Cu) 6.46 13.3 15.2 16.7 14.2
Iron (Fe) 6870 7070 11500 11400 11000
Lead (Pb) 1.54 1.92 2.48 2.63 2.78
Lithium (Li) 6.0 5.3 11.8 11.1 9.4
Magnesium (Mg) 1720 1570 4320 3970 3150
Manganese (Mn) 51.6 45.1 97.7 99.1 96.2
Mercury (Hg) <0.0050 0.0067 <0.0050 <0.0050 <0.0050
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 7.38 10.9 15.7 16.5 14.8
Phosphorus (P) 344 354 445 445 479
Potassium (K) 280 260 550 520 400
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 100 <100 100
Strontium (Sr) 5.59 5.55 5.62 5.76 6.03
Thallium (TU) <0.050 <0.050 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 228 219 285 305 341
Uranium (U) 0.274 0.471 0.421 0.487 0.433
Vanadium (V) 14.2 15.6 19.7 20.7 21.4
Zinc (Zn) 9.0 9.3 20.8 19.5 16.4
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 049-60 050-5 050-60 053-5 053-60
Date Sampled 3-Jul-12 4-Jul-12 4-Jul-12 4-Jul-12 4-Jul-12
ALS Sample ID L1178856-6 L1178856-7 L1178856-8 L1178856-9 L1178856-10
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.72 6.16 6.64 5.93 6.79
Metals

Aluminum (Al) 5840 3960 3610 7070 8160
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 6.72 7.00 7.90 6.29 7.08
Barium (Ba) 22.7 24.2 24.1 62.4 74.7
Beryllium (Be) <0.20 <0.20 <0.20 0.22 0.26
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1750 1470 1370 2290 2220
Chromium (Cr) 19.4 13.5 13.0 24.8 26.4
Cobalt (Co) 4.82 4.46 3.90 6.42 6.12
Copper (Cu) 17.3 7.72 7.69 11.1 11.5
Iron (Fe) 11000 7830 7600 13600 14900
Lead (Pb) 2.79 1.94 1.60 3.28 3.77
Lithium (Li) 8.6 6.9 7.0 10.7 12.6
Magnesium (Mg) 3160 2110 2240 4100 4310
Manganese (Mn) 88.2 70.6 70.1 125 131
Mercury (Hg) 0.0125 <0.0050 <0.0050 <0.0050 <0.0050
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 12.2 9.58 9.50 14.4 15.0
Phosphorus (P) 592 378 318 571 519
Potassium (K) 440 450 430 730 870
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100 130 130
Strontium (Sr) 6.95 7.44 5.60 20.2 21.5
Thallium (TU) <0.050 <0.050 <0.050 0.054 0.069
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 324 282 258 507 446
Uranium (U) 0.541 0.487 0.366 0.826 0.924
Vanadium (V) 21.5 16.6 15.8 29.0 30.1
Zinc (Zn) 15.7 10.0 10.6 18.5 20.3
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 054-5 055-5 055-60 058-5 058-60
Date Sampled 4-Jul-12 5-Jul-12 5-Jul-12 5-Jul-12 5-Jul-12
ALS Sample ID L1178856-11 L1178856-12 L1178856-13 L1178856-14 L1178856-15
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.18 6.31 5.85 6.21 6.56
Metals

Aluminum (Al) 4480 3880 3730 4080 4190
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 5.65 2.41 2.83 2.44 2.56
Barium (Ba) 31.1 23.6 23.8 28.7 31.4
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 911 1870 1730 1830 1930
Chromium (Cr) 15.0 13.7 12.7 14.9 15.7
Cobalt (Co) 2.97 3.35 3.26 3.52 3.92
Copper (Cu) 9.37 9.75 10.4 10.3 11.1
Iron (Fe) 9060 7760 8570 9040 9510
Lead (Pb) 4.06 2.09 2.05 2.08 2.31
Lithium (Li) 6.3 6.4 6.1 6.8 7.0
Magnesium (Mg) 2100 2330 2150 2460 2710
Manganese (Mn) 58.4 63.9 66.0 75.4 75.5
Mercury (Hg) 0.0097 <0.0050 <0.0050 <0.0050 <0.0050
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 10.7 8.74 8.51 8.80 9.79
Phosphorus (P) 184 439 413 428 418
Potassium (K) 190 370 420 470 470
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) 120 110 <100 180 120
Strontium (Sr) 5.76 8.99 7.47 8.42 8.08
Thallium (TU) <0.050 <0.050 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 238 315 317 386 419
Uranium (U) 0.482 0.372 0.381 0.427 0.592
Vanadium (V) 19.6 21.4 20.5 22.6 23.3
Zinc (Zn) 12.3 11.8 12.0 12.0 13.1
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 062-5 062-60 064-5 069-5 069-60
Date Sampled 6-Jul-12 6-Jul-12 6-Jul-12 6-Jul-12 6-Jul-12
ALS Sample ID L1178856-16 L1178856-17 L1178856-18 L1178856-19 L1178856-20
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 6.01 6.84 5.42 5.83 6.07
Metals

Aluminum (Al) 3870 4260 3980 4260 4730
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 2.37 2.13 1.89 3.29 4.97
Barium (Ba) 23.3 23.6 20.2 20.2 23.2
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1820 2010 1300 1440 1620
Chromium (Cr) 13.4 15.3 13.1 13.1 17.5
Cobalt (Co) 3.34 3.64 3.02 4.24 5.20
Copper (Cu) 7.27 7.15 7.42 9.74 12.3
Iron (Fe) 8110 9260 8180 8510 9970
Lead (Pb) 1.96 1.77 2.07 1.96 2.11
Lithium (Li) 6.1 7.4 6.9 7.3 7.7
Magnesium (Mg) 2170 2740 2080 2630 2950
Manganese (Mn) 65.5 82.3 63.5 71.3 83.6
Mercury (Hg) <0.0050 <0.0050 0.0078 <0.0050 <0.0050
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 8.09 8.53 6.66 9.66 13.6
Phosphorus (P) 435 453 305 388 418
Potassium (K) 380 510 370 430 470
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) 110 110 <100 <100 <100
Strontium (Sr) 8.67 8.55 6.99 5.29 7.07
Thallium (TU) <0.050 <0.050 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 356 347 306 271 323
Uranium (U) 0.380 0.364 0.334 0.403 0.326
Vanadium (V) 20.9 21.4 20.3 18.7 21.1
Zinc (Zn) 11.1 13.4 11.5 12.5 14.8
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856

Date Received: 16-Jul-12 14:07

Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 074-5 074-60 080-5 080-60 080-5-X
Date Sampled 7-Jul-12 7-Jul-12 8-Jul-12 8-Jul-12 8-Jul-12
ALS Sample ID L1178856-21 L1178856-22 L1178856-23 L1178856-24 L1178856-25
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 6.83 6.54 4.73 5.58 4.73
Metals

Aluminum (Al) 4430 3850 4650 5110 4600
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 3.07 2.72 4.84 3.63 4.30
Barium (Ba) 28.5 23.9 21.3 30.8 23.6
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1820 1930 1390 1490 1100
Chromium (Cr) 15.3 14.8 13.0 15.8 12.8
Cobalt (Co) 4.61 3.45 3.25 4.30 2.99
Copper (Cu) 10.2 8.68 5.29 10.7 6.66
Iron (Fe) 9980 8630 9280 9520 8340
Lead (Pb) 2.08 1.88 2.27 2.14 2.33
Lithium (Li) 7.6 6.7 8.4 9.6 7.3
Magnesium (Mg) 2800 2300 3120 3160 3100
Manganese (Mn) 81.0 71.2 71.3 72.9 63.3
Mercury (Hg) <0.0050 <0.0050 0.0052 <0.0050 0.0064
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 10.4 8.45 8.02 10.8 7.19
Phosphorus (P) 442 485 325 358 209
Potassium (K) 540 430 340 420 410
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) 120 110 <100 <100 <100
Strontium (Sr) 8.21 8.07 7.55 7.38 6.65
Thallium (Tl) <0.050 <0.050 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 351 350 398 374 415
Uranium (U) 0.355 0.397 0.244 0.314 0.330
Vanadium (V) 22.7 21.3 21.7 21.6 19.9
Zinc (Zn) 14.2 11.7 13.9 15.4 13.6
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856
Date Received: 16-Jul-12 14:07

Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 089-5 089-60 092-5 092-60 093-60
Date Sampled 9-Jul-12 9-Jul-12 9-Jul-12 9-Jul-12 9-Jul-12
ALS Sample ID L1178856-29 L1178856-30 L1178856-26 L1178856-27 L1178856-28
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.76 5.82 5.12 6.05 6.97
Metals

Aluminum (Al) 1570 1420 674 766 12700
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 0.16
Arsenic (As) 0.870 0.990 0.352 0.395 3.86
Barium (Ba) 25.2 199 5.39 5.67 80.0
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 0.52
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 0.21
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 144 196 100 140 2480
Chromium (Cr) 2.61 2.69 1.27 1.55 28.5
Cobalt (Co) 0.75 0.66 0.25 0.40 7.65
Copper (Cu) 0.55 <0.50 <0.50 <0.50 16.4
Iron (Fe) 3650 4280 1320 1500 17700
Lead (Pb) 0.91 0.94 <0.50 <0.50 5.19
Lithium (Li) <5.0 <5.0 <5.0 <5.0 19.3
Magnesium (Mg) 535 445 254 423 7040
Manganese (Mn) 28.5 36.8 5.6 8.7 184
Mercury (Hg) 0.0057 <0.0050 <0.0050 <0.0050 0.0051
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 1.30 1.24 0.52 0.89 18.8
Phosphorus (P) 109 104 <50 53 424
Potassium (K) 520 570 220 190 2740
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100 <100 280
Strontium (Sr) 73.4 84.5 11.7 12.3 20.9
Thallium (TU) <0.050 <0.050 <0.050 <0.050 0.099
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 28.0 22.0 27.6 31.5 508
Uranium (U) 0.276 0.316 0.134 0.144 1.14
Vanadium (V) 3.36 3.61 1.79 2.04 30.3
Zinc (Zn) 3.2 2.7 1.3 1.6 31.8
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856

Date Received: 16-Jul-12 14:07

Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 094-5 094-60 097-5 099-5 099-60
Date Sampled 10-Jul-12 10-Jul-12 10-Jul-12 10-Jul-12 10-Jul-12
ALS Sample ID L1178856-31 L1178856-32 L1178856-33 L1178856-34 L1178856-35
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.58 6.14 5.46 6.11 6.83
Metals

Aluminum (Al) 7880 7620 9520 7720 8420
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 6.85 5.51 11.4 14.2 16.2
Barium (Ba) 20.5 24.5 15.2 16.5 18.2
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1030 1230 603 1270 1670
Chromium (Cr) 30.2 28.8 35.8 29.1 32.5
Cobalt (Co) 5.44 7.56 5.29 9.56 9.85
Copper (Cu) 13.7 17.2 11.2 22.1 26.9
Iron (Fe) 13700 13000 17400 15700 17200
Lead (Pb) 3.12 2.85 3.52 3.47 3.74
Lithium (Li) 15.5 14.6 16.4 17.1 18.0
Magnesium (Mg) 5200 4960 5190 5060 5630
Manganese (Mn) 117 133 130 156 170
Mercury (Hg) <0.0050 <0.0050 0.0305 0.0068 0.0080
Molybdenum (Mo) <0.50 <0.50 0.70 0.58 0.58
Nickel (Ni) 20.6 22.2 17.9 25.1 26.0
Phosphorus (P) 311 322 156 387 435
Potassium (K) 670 880 470 390 470
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100 <100 <100
Strontium (Sr) 4.13 4,78 5.20 5.75 6.72
Thallium (TU) 0.050 0.055 0.062 0.069 0.067
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 348 329 481 230 289
Uranium (U) 0.524 0.515 0.468 0.605 0.782
Vanadium (V) 23.8 22.3 33.5 21.2 24.1
Zinc (Zn) 22.8 23.4 27.2 32.0 32.4
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 099-5-X 100-60 101-5 104-5 104-60
Date Sampled 10-Jul-12 10-Jul-12 10-Jul-12 11-Jul-12 11-Jul-12
ALS Sample ID L1178856-36 L1178856-37 L1178856-38 L1178856-39 L1178856-40
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 6.02 6.38 5.76 5.60 6.04
Metals

Aluminum (Al) 8300 10900 5240 4720 4730
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 15.8 16.3 4.72 4.78 4.15
Barium (Ba) 18.2 24.8 28.7 23.5 25.0
Beryllium (Be) <0.20 0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 0.21 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 0.059 <0.050 <0.050 <0.050
Calcium (Ca) 1360 1560 1930 1460 1710
Chromium (Cr) 33.2 44,7 19.1 13.9 14.6
Cobalt (Co) 10.6 18.9 5.32 3.05 3.36
Copper (Cu) 23.2 41.0 16.7 11.9 7.79
Iron (Fe) 17300 22800 11200 8850 8710
Lead (Pb) 3.52 4.94 2.62 2.16 2.55
Lithium (Li) 17.7 23.4 9.1 8.5 8.4
Magnesium (Mg) 5690 7540 3260 2670 2750
Manganese (Mn) 178 312 102 67.3 74.2
Mercury (Hg) 0.0062 0.0054 <0.0050 <0.0050 <0.0050
Molybdenum (Mo) 0.58 0.89 <0.50 <0.50 <0.50
Nickel (Ni) 27.3 45.3 14.1 9.11 9.89
Phosphorus (P) 417 460 428 282 354
Potassium (K) 440 770 520 390 420
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 100 130 <100 110
Strontium (Sr) 6.12 7.70 8.72 7.12 8.13
Thallium (TU) 0.070 0.076 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 294 307 401 325 338
Uranium (U) 0.608 0.796 0.368 0.354 0.377
Vanadium (V) 23.3 30.5 25.0 21.2 20.8
Zinc (Zn) 36.1 46.1 17.4 12.6 14.4
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID 107-5 107-60 108-5 108-60 110-5
Date Sampled 11-Jul-12 11-Jul-12 11-Jul-12 11-Jul-12 12-Jul-12
ALS Sample ID L1178856-41 L1178856-42 L1178856-43 L1178856-44 L1178856-45
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.48 5.67 5.69 5.73 6.04
Metals

Aluminum (Al) 4830 4720 6950 6480 3680
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 1.69 3.27 7.80 9.56 1.42
Barium (Ba) 24.8 27.6 29.8 27.5 27.0
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1970 1610 1960 1760 1620
Chromium (Cr) 14.6 16.6 23.2 22.4 15.3
Cobalt (Co) 3.02 3.88 4.84 5.62 3.59
Copper (Cu) 8.54 7.39 17.2 17.2 6.92
Iron (Fe) 7180 9650 11500 12200 8420
Lead (Pb) 2.40 2.40 2.98 2.61 2.14
Lithium (Li) 8.4 8.5 12.2 12.0 6.1
Magnesium (Mg) 2710 2930 4620 4500 2520
Manganese (Mn) 74.4 79.7 97.2 107 69.7
Mercury (Hg) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 9.05 9.52 15.2 15.7 11.8
Phosphorus (P) 492 434 480 484 365
Potassium (K) 440 490 550 530 410
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) 110 <100 <100 100 <100
Strontium (Sr) 8.77 7.26 8.37 7.34 8.99
Thallium (TU) <0.050 <0.050 0.058 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 369 329 395 367 288
Uranium (U) 0.370 0.349 0.553 0.424 0.384
Vanadium (V) 18.3 22.8 26.3 24.5 20.5
Zinc (Zn) 14.6 16.1 22.5 23.8 10.2
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856
Date Received: 16-Jul-12 14:07

Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID NW1 Nw2 NW3 SW1 SwW2
Date Sampled 4-Jul-12 4-Jul-12 4-Jul-12 12-Jul-12 12-Jul-12
ALS Sample ID L1178856-46 L1178856-47 L1178856-48 L1178856-49 L1178856-50
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 4.49 4.90 5.46 5.32 5.54
Metals

Aluminum (Al) 7920 10300 14600 11100 9500
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 10.8 19.4 15.9 14.3 12.0
Barium (Ba) 11.3 14.6 18.5 57.0 20.0
Beryllium (Be) <0.20 <0.20 0.30 0.32 0.28
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) 0.224 0.060 <0.050 0.080 0.051
Calcium (Ca) 463 1110 1620 2130 1840
Chromium (Cr) 25.6 41.1 50.2 42.2 31.7
Cobalt (Co) 5.25 5.98 10.6 11.4 6.98
Copper (Cu) 18.8 17.5 39.9 36.4 21.9
Iron (Fe) 11400 19100 23800 17300 16200
Lead (Pb) 6.53 6.03 6.73 6.55 8.00
Lithium (Li) 6.5 18.3 30.7 23.0 23.4
Magnesium (Mg) 2430 6850 9420 7530 5820
Manganese (Mn) 61.5 167 236 146 141
Mercury (Hg) 0.0720 0.0168 0.0088 0.0088 0.0126
Molybdenum (Mo) 0.72 0.83 0.57 0.90 0.57
Nickel (Ni) 20.3 20.7 37.6 38.1 24.7
Phosphorus (P) 606 424 497 714 579
Potassium (K) 470 460 440 1640 570
Selenium (Se) 0.35 <0.20 <0.20 <0.20 <0.20
Silver (Ag) 0.11 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100 150 <100
Strontium (Sr) 6.11 7.34 7.18 8.39 7.29
Thallium (Tl) <0.050 <0.050 0.054 0.142 0.058
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 200 432 437 614 382
Uranium (U) 0.693 0.666 0.706 1.10 0.838
Vanadium (V) 14.3 30.6 34.1 37.5 27.5
Zinc (Zn) 19.7 33.3 54.3 42.6 30.1
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856
16-Jul-12 14:07

Date Received:
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID SW3 SW-3-X NE1 NE2 NE3
Date Sampled 12-Jul-12 12-Jul-12 14-Jul-12 14-Jul-12 14-Jul-12
ALS Sample ID L1178856-51 L1178856-52 L1178856-53 L1178856-54 L1178856-55
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.51 5.64 4.85 6.20 5.35
Metals

Aluminum (Al) 7970 7500 1750 5100 2730
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 6.13 5.67 0.588 0.721 1.35
Barium (Ba) 28.2 26.3 15.0 28.0 13.0
Beryllium (Be) 0.26 0.26 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 1830 1700 388 1160 585
Chromium (Cr) 26.7 24.3 8.03 13.5 7.94
Cobalt (Co) 5.68 5.16 0.76 3.92 1.58
Copper (Cu) 19.6 17.9 1.58 5.70 2.17
Iron (Fe) 14000 12900 5580 9910 7060
Lead (Pb) 4.23 4.07 1.72 2.54 1.58
Lithium (Li) 20.1 19.0 <5.0 10.4 <5.0
Magnesium (Mg) 4950 4480 557 3820 1060
Manganese (Mn) 125 116 27.0 105 36.9
Mercury (Hg) <0.0050 <0.0050 0.0168 0.0099 0.0278
Molybdenum (Mo) 0.57 0.56 <0.50 <0.50 <0.50
Nickel (Ni) 16.6 14.7 1.60 8.72 3.23
Phosphorus (P) 525 456 170 268 222
Potassium (K) 950 920 390 640 350
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) 120 100 <100 <100 <100
Strontium (Sr) 6.89 6.99 8.79 7.54 36.0
Thallium (TU) 0.074 0.068 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 446 405 203 349 145
Uranium (U) 0.773 0.797 0.355 0.221 0.254
Vanadium (V) 26.4 24.3 17.1 22.3 16.9
Zinc (Zn) 24.3 22.3 5.0 19.5 6.2
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID NE4 SE1 SE2 SE3 SE-3-X
Date Sampled 15-Jul-12 14-Jul-12 14-Jul-12 14-Jul-12 14-Jul-12
ALS Sample ID L1178856-56 L1178856-57 L1178856-58 L1178856-59 L1178856-60
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 5.71 4.73 5.19 5.77 5.83
Metals

Aluminum (Al) 5050 7470 12300 9790 9440
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 1.07 9.30 20.4 22.9 22.8
Barium (Ba) 16.3 34.9 13.2 20.9 19.2
Beryllium (Be) <0.20 <0.20 0.25 0.26 0.25
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) 0.054 0.079 0.056 0.053 0.053
Calcium (Ca) 1450 504 1410 1580 1480
Chromium (Cr) 14.6 24.4 31.5 31.4 30.0
Cobalt (Co) 4.07 3.28 7.43 9.28 8.99
Copper (Cu) 16.0 5.31 23.7 25.3 24.7
Iron (Fe) 12300 14100 18400 18400 18100
Lead (Pb) 2.17 2.93 4.77 3.96 3.96
Lithium (Li) 8.2 10.0 20.2 20.9 20.3
Magnesium (Mg) 3430 3380 4620 5870 5730
Manganese (Mn) 72.9 74.9 111 133 130
Mercury (Hg) 0.0173 0.0689 0.0276 0.0103 0.0101
Molybdenum (Mo) <0.50 <0.50 0.68 0.54 0.54
Nickel (Ni) 6.98 1.7 26.6 27.6 27.2
Phosphorus (P) 418 414 442 424 384
Potassium (K) 390 410 260 450 390
Selenium (Se) <0.20 <0.20 0.28 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100 <100 <100
Strontium (Sr) 12.0 7.1 8.93 8.71 8.97
Thallium (TU) <0.050 <0.050 <0.050 0.052 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 357 284 410 420 432
Uranium (U) 0.341 0.444 0.601 0.568 0.574
Vanadium (V) 39.0 27.0 31.4 33.1 32.4
Zinc (Zn) 12.2 19.1 23.6 26.9 25.9
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID LBS-1 LBS-2 LBS-3 LBS-4 LBS-5
Date Sampled 2-Aug-12 2-Aug-12 2-Aug-12 2-Aug-12 2-Aug-12
ALS Sample ID L1190635-1 L1190635-2 L1190635-3 L1190635-4 L1190635-5
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 4.64 5.68 4.92 5.12 5.44
Metals

Aluminum (Al) 13400 3790 5080 5720 4860
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 0.939 0.753 0.462 2.88 6.31
Barium (Ba) 143 26.9 25.4 26.7 13.9
Beryllium (Be) <0.20 <0.20 <0.20 <0.20 <0.20
Bismuth (Bi) <0.20 <0.20 <0.20 0.22 <0.20
Cadmium (Cd) 0.065 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 2780 1630 933 878 776
Chromium (Cr) 17.5 13.8 10.6 22.7 13.8
Cobalt (Co) 7.65 2.7 2.78 2.77 3.05
Copper (Cu) 1.58 6.52 5.08 15.7 7.49
Iron (Fe) 19400 8410 7630 7950 8250
Lead (Pb) 2.29 2.30 2.15 2.35 1.70
Lithium (Li) 23.0 7.4 11.2 9.4 8.0
Magnesium (Mg) 10500 2030 3460 3140 2550
Manganese (Mn) 192 61.2 69.2 67.9 80.4
Mercury (Hg) 0.0136 <0.0050 <0.0050 <0.0050 <0.0050
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 17.5 5.58 7.10 10.3 8.57
Phosphorus (P) 973 464 266 351 314
Potassium (K) 4050 670 370 930 250
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) 130 <100 <100 <100 <100
Strontium (Sr) 15.1 7.11 6.38 2.91 3.64
Thallium (Tl) 0.110 <0.050 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 1480 374 435 260 215
Uranium (U) 0.288 0.343 0.264 0.502 0.558
Vanadium (V) 51.8 20.8 17.5 16.8 11.4
Zinc (Zn) 49.5 11.9 17.1 13.5 12.1
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Appendix 3. Data

Project: 0833-002-20 Back River
ALS File No.: L1178856

Date Received: 16-Jul-12 14:07
Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID LBS-6 LBS-7 LBS-8 LBS-9 LBS-10
Date Sampled 2-Aug-12 2-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
ALS Sample ID L1190635-6 L1190635-7 L1190635-8 L1190635-9 L1190635-10
Matrix Soil Soil Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 4.94 5.68 5.42 5.15 6.50
Metals

Aluminum (Al) 3580 9070 4970 6290 10100
Antimony (Sb) <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) 2.04 6.55 6.42 9.51 14.4
Barium (Ba) 15.0 22.4 1.7 14.1 18.8
Beryllium (Be) 0.22 <0.20 <0.20 <0.20 0.24
Bismuth (Bi) <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium (Cd) <0.050 <0.050 <0.050 <0.050 <0.050
Calcium (Ca) 568 1760 806 1070 1990
Chromium (Cr) 8.51 32.6 16.0 18.7 33.7
Cobalt (Co) 2.71 4.66 3.47 4.28 8.91
Copper (Cu) 3.54 12.3 9.45 12.1 12.0
Iron (Fe) 7920 12800 8800 10000 18900
Lead (Pb) 1.13 3.02 2.05 2.40 3.36
Lithium (Li) 5.7 18.0 9.9 11.0 20.7
Magnesium (Mg) 1840 5300 2730 3240 6730
Manganese (Mn) 56.7 121 69.7 88.5 280
Mercury (Hg) 0.0211 0.0109 <0.0050 0.0214 0.0182
Molybdenum (Mo) <0.50 <0.50 <0.50 <0.50 <0.50
Nickel (Ni) 6.35 17.3 10.5 12.2 20.2
Phosphorus (P) 205 448 305 372 259
Potassium (K) 320 520 260 280 380
Selenium (Se) <0.20 <0.20 <0.20 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100 <100 <100
Strontium (Sr) 2.51 7.39 4.70 5.49 7.76
Thallium (Tl) <0.050 <0.050 <0.050 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) 202 398 217 236 221
Uranium (U) 0.489 0.652 0.401 0.452 0.652
Vanadium (V) 12.3 21.7 12.3 14.6 22.2
Zinc (Zn) 7.3 24.3 13.3 16.9 33.8
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Appendix 3. Data

Project: 0833-002-20 Back River

ALS File No.: L1178856
Date Received: 16-Jul-12 14:07

Date: 31-Jul-12

RESULTS OF ANALYSIS

Sample ID
Date Sampled
ALS Sample ID

LBS-11

3-Aug-12
L1190635-11

LBS-12

3-Aug-12
L1190635-12

LBS-13

3-Aug-12
L1190635-13

Matrix Soil Soil Soil
Physical Tests

pH (1:2 soil:water) 6.40 4.48 5.28
Metals

Aluminum (Al) 31800 7590 8980
Antimony (Sb) 0.52 <0.10 0.14
Arsenic (As) 55.4 10.7 33.0
Barium (Ba) 149 15.5 13.1
Beryllium (Be) 2.32 0.21 <0.20
Bismuth (Bi) 0.75 <0.20 <0.20
Cadmium (Cd) 0.112 <0.050 0.053
Calcium (Ca) 4070 630 1130
Chromium (Cr) 44.2 18.6 34.2
Cobalt (Co) 22.4 5.83 9.43
Copper (Cu) 86.7 13.3 16.1
Iron (Fe) 36300 14100 15900
Lead (Pb) 7.18 3.99 4.45
Lithium (Li) 39.4 13.9 21.2
Magnesium (Mg) 14300 4990 6100
Manganese (Mn) 696 130 156
Mercury (Hg) 0.0553 0.0200 0.0059
Molybdenum (Mo) 0.70 <0.50 <0.50
Nickel (Ni) 47.5 14.7 23.8
Phosphorus (P) 724 254 340
Potassium (K) 5290 420 370
Selenium (Se) 0.29 <0.20 <0.20
Silver (Ag) <0.10 <0.10 <0.10
Sodium (Na) <100 <100 <100
Strontium (Sr) 17.2 3.59 4.27
Thallium (Tl) 0.231 <0.050 <0.050
Tin (Sn) <2.0 <2.0 <2.0
Titanium (Ti) 72.5 182 337
Uranium (U) 3.06 0.512 0.446
Vanadium (V) 38.2 18.7 23.2
Zinc (Zn) 72.7 21.9 29.1
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Minimum Median Mean Maximum
Physical Tests
pH (1:2 soil:water) 4.48 5.72 5.72 6.97
Metals
Aluminum (Al) 674.00 5110.00 6491.64 31800.00
Antimony (Sb) 0.14 0.16 0.27 0.52
Arsenic (As) 0.35 5.53 7.71 55.40
Barium (Ba) 5.39 23.60 30.01 199.00
Beryllium (Be) 0.20 0.26 0.40 2.32
Bismuth (Bi) 0.21 0.22 0.35 0.75
Cadmium (Cd) 0.05 0.06 0.08 0.22
Calcium (Ca) 100.00 1490.00 1434.45 4070.00
Chromium (Cr) 1.27 17.50 20.49 50.20
Cobalt (Co) 0.25 4.30 5.26 22.40
Copper (Cu) 0.55 11.70 14.31 86.70
Iron (Fe) 1320.00 9980.00 11707.67 36300.00
Lead (Pb) 0.91 2.48 3.02 8.00
Lithium (Li) 5.30 9.90 12.57 39.40
Magnesium (Mg) 254.00 3160.00 3838.82 14300.00
Manganese (Mn) 5.60 81.00 107.16 696.00
Mercury (Hg) 0.01 0.01 0.02 0.07
Molybdenum (Mo) 0.54 0.58 0.66 0.90
Nickel (Ni) 0.52 11.70 14.43 47.50
Phosphorus (P) 53.00 417.50 395.28 973.00
Potassium (K) 190.00 440.00 631.10 5290.00
Selenium (Se) 0.28 0.29 0.31 0.35
Silver (Ag) 0.11 0.11 0.11 0.11
Sodium (Na) 100.00 115.00 125.91 280.00
Strontium (Sr) 2.51 7.34 10.24 84.50
Thallium (Tl) 0.05 0.07 0.08 0.23
Tin (Sn) 0.00 1.00 1.00 2.00
Titanium (Ti) 22.00 329.00 331.69 1480.00
Uranium (U) 0.13 0.44 0.52 3.06
Vanadium (V) 1.79 21.40 22.14 51.80
Zinc (Zn) 1.30 16.10 19.51 72.70
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Metals Detection Limits CCME Industrial Guideline Units
Aluminum (Al) 50 mg/kg
Antimony (Sb) 0.1 20 mg/kg
Arsenic (As) 0.05 12 mg/kg
Barium (Ba) 0.5 2,000 mg/kg
Beryllium (Be) 0.2 8 mg/kg
Bismuth (Bi) 0.2 mg/kg
Cadmium (Cd) 0.05 22 mg/kg
Calcium (Ca) 50 mg/kg
Chromium (Cr) 0.5 87 mg/kg
Cobalt (Co) 0.1 300 mg/kg
Copper (Cu) 0.5 91 mg/kg
Iron (Fe) 50 mg/kg
Lead (Pb) 0.5 600 mg/kg
Lithium (Li) 5 mg/kg
Magnesium (Mg) 20 mg/kg
Manganese (Mn) 1 mg/kg
Mercury (Hg) 0.005 50 mg/kg
Molybdenum (Mo) 0.5 40 mg/kg
Nickel (Ni) 0.5 50 mg/kg
Phosphorus (P) 50 mg/kg
Potassium (K) 100 mg/kg
Selenium (Se) 0.2 2.9 mg/kg
Silver (Ag) 0.1 40 mg/kg
Sodium (Na) 100 mg/kg
Strontium (Sr) 0.5 mg/kg
Thallium (TU) 0.05 1 mg/kg
Tin (Sn) 2 300 mg/kg
Titanium (Ti) 1 mg/kg
Uranium (U) 0.05 300 mg/kg
Vanadium (V) 0.2 130 mg/kg
Zinc (Zn) 1 360 mg/kg
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Appendix 3. Method
Soil pH:

This method determines the pH of soil, using a 1:2 soil:water extract of the soil (by weight) using deionized
water. Soil pH is a measure of the relative acidity or alkalinity of the soil solution that is in equilibrium with
the solid soil particles. It is a measure of the intensity of acidity or alkalinity, but does not indicate the
relative buffering capacity of the soil. It is best applicable to soils with a pH ranging from 4.0 to 9.0. The
results obtained by this method differ from the saturated paste method, the resulting reading is 0.25 pH
units higher than that obtained using the saturated paste method.

CCME Metals:

This analysis is carried out using procedures from CSR Analytical Method: "Strong Acid Leachable Metals
(SALM) in Soil", BC Ministry of Environment, 26 June 2009, and procedures adapted from EPA Method 200.2.
The sample is dried at 40 C, then ground to < 2 mm particle size using a stainless steel flail grinder. A
representative portion is digested with concentrated nitric and hydrochloric acids for 2 hours in an open
vessel digestor at 95 degrees. Instrumental analysis of the digested extract is by collision cell inductively
coupled plasma - mass spectrometry (modified from EPA Method 6020A).

Method Limitation: This method is not a total digestion technique. It is a very strong acid digestion that is
intended to dissolve those metals that may be environmentally available. By design, elements bound in
silicate structures are not normally dissolved by this procedure as they are not usually mobile in the
environment.
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Appendix 3. Results

Project

ALS File No.
Date Received
Date

QUALITY CONTROL RESULTS

0833-002-20 BACK RIVER

L1178856

16-Jul-12 14:07

31-Jul-12

Matrix QC Type Analyte QC Spl. No. Reference Result Target Units % Limits
Metals

Soil CRM Aluminum (Al) WG1513596-5 VA-CANMET-TILL1 17900 18200 mg/kg 98.2 70-130
Soil CRM Antimony (Sb) WG1513596-5 VA-CANMET-TILL1 6.14 6.27 mg/kg 97.9 70-130
Soil CRM Arsenic (As) WG1513596-5 VA-CANMET-TILL1 16.6 15.4 mg/kg 107.7 70-130
Soil CRM Barium (Ba) WG1513596-5 VA-CANMET-TILL1 85.8 80.6 mg/kg 106.4 70-130
Soil CRM Beryllium (Be) WG1513596-5 VA-CANMET-TILL1 0.50 0.54 mg/kg 0.50 .34-.74
Soil CRM Cadmium (Cd) WG1513596-5 VA-CANMET-TILL1 0.228 0.231 mg/kg 98.7 70-130
Soil CRM Calcium (Ca) WG1513596-5 VA-CANMET-TILL1 3520 3320 mg/kg 106.1 70-130
Soil CRM Chromium (Cr) WG1513596-5 VA-CANMET-TILL1 29.0 27.2 mg/kg 106.6 70-130
Soil CRM Cobalt (Co) WG1513596-5 VA-CANMET-TILL1 12.8 12.5 mg/kg 102.8 70-130
Soil CRM Copper (Cu) WG1513596-5 VA-CANMET-TILL1 44.4 44.9 mg/kg 98.9 70-130
Soil CRM Iron (Fe) WG1513596-5 VA-CANMET-TILL1 33000 33300 mg/kg 99.1 70-130
Soil CRM Lead (Pb) WG1513596-5 VA-CANMET-TILL1 13.6 14.4 mg/kg 94.8 70-130
Soil CRM Lithium (Li) WG1513596-5 VA-CANMET-TILL1 10.1 9.8 mg/kg 102.9 70-130
Soil CRM Magnesium (Mg) WG1513596-5 VA-CANMET-TILL1 6130 5830 mg/kg 105.2 70-130
Soil CRM Manganese (Mn) WG1513596-5 VA-CANMET-TILL1 1160 1100 mg/kg 105.0 70-130
Soil CRM Mercury (Hg) WG1513596-5 VA-CANMET-TILL1 0.0924 0.0980 mg/kg 94.3 70-130
Soil CRM Molybdenum (Mo) WG1513596-5 VA-CANMET-TILL1 0.68 0.74 mg/kg 0.68 .24-1.24
Soil CRM Nickel (Ni) WG1513596-5 VA-CANMET-TILL1 18.0 17.4 mg/kg 103.5 70-130
Soil CRM Phosphorus (P) WG1513596-5 VA-CANMET-TILL1 798 796 mg/kg 100.2 70-130
Soil CRM Potassium (K) WG1513596-5 VA-CANMET-TILL1 650 620 mg/kg 105.1 70-130
Soil CRM Selenium (Se) WG1513596-5 VA-CANMET-TILL1 0.32 0.32 mg/kg 0.32 .12-.52
Soil CRM Silver (Ag) WG1513596-5 VA-CANMET-TILL1 0.24 0.22 mg/kg 0.24 .12-.32
Soil CRM Sodium (Na) WG1513596-5 VA-CANMET-TILL1 330 340 mg/kg 98.2 70-130
Soil CRM Strontium (Sr) WG1513596-5 VA-CANMET-TILL1 11.9 11.6 mg/kg 102.9 70-130
Soil CRM Thallium (TU) WG1513596-5 VA-CANMET-TILL1 0.129 0.125 mg/kg 0.129  .075-.175
Soil CRM Titanium (Ti) WG1513596-5 VA-CANMET-TILL1 889 764 mg/kg 116.4 70-130
Soil CRM Uranium (U) WG1513596-5 VA-CANMET-TILL1 0.865 0.800 mg/kg 108.2 70-130
Soil CRM Vanadium (V) WG1513596-5 VA-CANMET-TILL1 58.6 54.9 mg/kg 106.8 70-130
Soil CRM Zinc (Zn) WG1513596-5 VA-CANMET-TILL1 68.4 67.5 mg/kg 101.3 70-130
Soil CRM Aluminum (Al) WG1513596-6 VA-NRC-PACS2 17400 17500 mg/kg 99.7 70-130
Soil CRM Antimony (Sb) WG1513596-6 VA-NRC-PACS2 9.31 9.79 mg/kg 95.1 70-130
Soil CRM Arsenic (As) WG1513596-6 VA-NRC-PACS2 24.6 23.3 mg/kg 105.5 70-130
Soil CRM Barium (Ba) WG1513596-6 VA-NRC-PACS2 374 294 mg/kg 127.2 70-130
Soil CRM Beryllium (Be) WG1513596-6 VA-NRC-PACS2 0.40 0.41 mg/kg 0.40 .21-.61
Soil CRM Bismuth (Bi) WG1513596-6 VA-NRC-PACS2 0.35 0.35 mg/kg 0.35 .15-.55
Soil CRM Cadmium (Cd) WG1513596-6 VA-NRC-PACS2 2.20 1.98 mg/kg 111.2 70-130
Soil CRM Calcium (Ca) WG1513596-6 VA-NRC-PACS2 8000 7790 mg/kg 102.7 70-130
Soil CRM Chromium (Cr) WG1513596-6 VA-NRC-PACS2 49.1 48.1 mg/kg 102.0 70-130
Soil CRM Cobalt (Co) WG1513596-6 VA-NRC-PACS2 8.53 8.75 mg/kg 97.5 70-130
Soil CRM Copper (Cu) WG1513596-6 VA-NRC-PACS2 284 297 mg/kg 95.6 70-130
Soil CRM Iron (Fe) WG1513596-6 VA-NRC-PACS2 30700 31200 mg/kg 98.5 70-130
Soil CRM Lead (Pb) WG1513596-6 VA-NRC-PACS2 169 167 mg/kg 101.5 70-130
Soil CRM Lithium (Li) WG1513596-6 VA-NRC-PACS2 22.2 25.8 mg/kg 85.9 70-130
Soil CRM Magnesium (Mg) WG1513596-6 VA-NRC-PACS2 9960 9900 mg/kg 100.6 70-130
Soil CRM Manganese (Mn) WG1513596-6 VA-NRC-PACS2 249 253 mg/kg 98.4 70-130
Soil CRM Mercury (Hg) WG1513596-6 VA-NRC-PACS2 3.21 2.88 mg/kg 111.5 70-130
Soil CRM Molybdenum (Mo) WG1513596-6 VA-NRC-PACS2 4.83 4.57 mg/kg 105.8 70-130
Soil CRM Nickel (Ni) WG1513596-6 VA-NRC-PACS2 30.7 31.6 mg/kg 97.3 70-130
Soil CRM Phosphorus (P) WG1513596-6 VA-NRC-PACS2 863 838 mg/kg 103.0 70-130
Soil CRM Potassium (K) WG1513596-6 VA-NRC-PACS2 3010 3230 mg/kg 93.3 70-130
Soil CRM Selenium (Se) WG1513596-6 VA-NRC-PACS2 0.90 0.92 mg/kg 98.2 70-130
Soil CRM Silver (Ag) WG1513596-6 VA-NRC-PACS2 1.18 1.12 mg/kg 105.2 70-130
Soil CRM Sodium (Na) WG1513596-6 VA-NRC-PACS2 17200 18600 mg/kg 92.3 70-130
Soil CRM Strontium (Sr) WG1513596-6 VA-NRC-PACS2 71.4 68.0 mg/kg 105.0 70-130
Soil CRM Thallium (TU) WG1513596-6 VA-NRC-PACS2 0.413 0.412 mg/kg 100.3 70-130
Soil CRM Tin (Sn) WG1513596-6 VA-NRC-PACS2 19.6 19.1 mg/kg 102.9 70-130
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Appendix 3. Results

Project

ALS File No.
Date Received
Date

QUALITY CONTROL RESULTS

0833-002-20 BACK RIVER

L1178856

16-Jul-12 14:07

31-Jul-12

Matrix QC Type Analyte QC Spl. No. Reference Result Target Units % Limits
Soil CRM Titanium (Ti) WG1513596-6 VA-NRC-PACS2 1090 900 mg/kg 120.7 70-130
Soil CRM Uranium (U) WG1513596-6 VA-NRC-PACS2 1.53 1.64 mg/kg 93.3 70-130
Soil CRM Vanadium (V) WG1513596-6 VA-NRC-PACS2 78.7 74.4 mg/kg 105.8 70-130
Soil CRM Zinc (Zn) WG1513596-6 VA-NRC-PACS2 343 337 mg/kg 101.8 70-130
Soil CRM Aluminum (Al) WG1513702-5 VA-CANMET-TILL1 18300 18200 mg/kg 100.6 70-130
Soil CRM Antimony (Sb) WG1513702-5 VA-CANMET-TILL1 6.41 6.27 mg/kg 102.3 70-130
Soil CRM Arsenic (As) WG1513702-5 VA-CANMET-TILL1 16.4 15.4 mg/kg 106.6 70-130
Soil CRM Barium (Ba) WG1513702-5 VA-CANMET-TILL1 83.8 80.6 mg/kg 104.0 70-130
Soil CRM Beryllium (Be) WG1513702-5 VA-CANMET-TILL1 0.53 0.54 mg/kg 0.53 .34-.74
Soil CRM Cadmium (Cd) WG1513702-5 VA-CANMET-TILL1 0.244 0.231 mg/kg 105.5 70-130
Soil CRM Calcium (Ca) WG1513702-5 VA-CANMET-TILL1 3950 3320 mg/kg 119.0 70-130
Soil CRM Chromium (Cr) WG1513702-5 VA-CANMET-TILL1 29.1 27.2 mg/kg 106.9 70-130
Soil CRM Cobalt (Co) WG1513702-5 VA-CANMET-TILL1 13.1 12.5 mg/kg 104.5 70-130
Soil CRM Copper (Cu) WG1513702-5 VA-CANMET-TILL1 44.9 44.9 mg/kg 99.9 70-130
Soil CRM Iron (Fe) WG1513702-5 VA-CANMET-TILL1 33100 33300 mg/kg 99.3 70-130
Soil CRM Lead (Pb) WG1513702-5 VA-CANMET-TILL1 14.0 14.4 mg/kg 96.9 70-130
Soil CRM Lithium (Li) WG1513702-5 VA-CANMET-TILL1 10.3 9.8 mg/kg 105.2 70-130
Soil CRM Magnesium (Mg) WG1513702-5 VA-CANMET-TILLA1 6440 5830 mg/kg 110.4 70-130
Soil CRM Manganese (Mn) WG1513702-5 VA-CANMET-TILL1 1160 1100 mg/kg 105.8 70-130
Soil CRM Mercury (Hg) WG1513702-5 VA-CANMET-TILL1 0.0858 0.0980 mg/kg 87.5 70-130
Soil CRM Molybdenum (Mo) WG1513702-5 VA-CANMET-TILL1 0.74 0.74 mg/kg 0.74 .24-1.24
Soil CRM Nickel (Ni) WG1513702-5 VA-CANMET-TILL1 18.7 17.4 mg/kg 107.2 70-130
Soil CRM Phosphorus (P) WG1513702-5 VA-CANMET-TILL1 819 796 mg/kg 102.9 70-130
Soil CRM Potassium (K) WG1513702-5 VA-CANMET-TILL1 710 620 mg/kg 115.1 70-130
Soil CRM Selenium (Se) WG1513702-5 VA-CANMET-TILL1 0.29 0.32 mg/kg 0.29 .12-.52
Soil CRM Silver (Ag) WG1513702-5 VA-CANMET-TILL1 0.22 0.22 mg/kg 0.22 .12-.32
Soil CRM Sodium (Na) WG1513702-5 VA-CANMET-TILL1 430 340 mg/kg 126.6 70-130
Soil CRM Strontium (Sr) WG1513702-5 VA-CANMET-TILL1 13.2 11.6 mg/kg 113.6 70-130
Soil CRM Thallium (TU) WG1513702-5 VA-CANMET-TILL1 0.137 0.125 mg/kg 0.137  .075-.175
Soil CRM Titanium (Ti) WG1513702-5 VA-CANMET-TILL1 985 764 mg/kg 129.0 70-130
Soil CRM 