
Backfilled with bentonite.

TOPSOIL
Sandy, black, moist.

SAND (SW)
Fine-grained, trace gravel (subangular; <10 mm),
well graded, brown, moist.

At 1.3 m: Wet.

At 1.5 m: Permafrost.

End of Hole at:  6.00 m

Jar/Bag

Jar/Bag

Jar/Bag

Jar/Bag

Jar/Bag

Bag

Jar/Bag

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  6 m

Background

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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Backfilled with bentonite.

Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, (subangular; <25 mm), loose,
brown, wet, trace organics.

SAND (SP)
Fine-grained, poorly-graded, loose, brown, moist.

At 1.3 m: Wet.

At 1.5 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-002
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Backfilled with bentonite.

Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, (subangular; <25 mm), loose,
brown, wet, trace organics.

SAND (SW)
Fine-grained, trace gravel (subangular; <75 mm),
well-graded, loose, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A

Page  1  of   1

PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-003
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Backfilled with bentonite.

Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, some topsoil, (Subangular; <25
mm), loose, brown, wet.

TOPSOIL
Clay, soft, dark brown, moist, rootlets.

SAND (SW)
Fine-grained, trace gravel, well-graded, loose,
brown, moist.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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1000 3000 5000 7000 9000

2 6 10 14 18D
E

P
T

H
 (

m
)

S
Y

M
B

O
L

B
O

R
E

H
O

LE
C

O
M

P
LE

T
IO

N

S
A

M
P

LE
 T

Y
P

E

MATERIAL DESCRIPTION

BH15-004
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Backfilled with bentonite.

Gravel (Fill)
Coarse-grained, sandy, (Subangular; <25 mm),
loose, brown, moist, trace organics.

TOPSOIL
Clay, soft, black, moist, rootlets.

SAND (SW)
Fine-grained, trace gravel (subangular; <15 mm),
well-graded, loose, brown, wet.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-005
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Backfilled with bentonite.

Gravel (Fill)
Coarse-grained, sandy, (Subangular; <25 mm),
loose, brown, moist, trace organics.

TOPSOIL
Clay, soft, black, moist, rootlets.

SAND (SW)
Fine-grained, trace gravel (subangular; <15 mm),
well-graded, loose, brown, wet.

End of Hole at:  2.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  2.5 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-006
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Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, sandy, (Subangular; <25 mm),
well-graded, loose, brown, wet, trace organics.

TOPSOIL
Peat, clay, soft, black, moist.

SAND (SW)
Fine-grained, well-graded, loose, brown, wet.
At 1.5 m: Permafrost.
At 1.6 m: Ice and Sand.

End of Hole at:  2.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  2.5 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-007
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Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, sandy, (Subangular; <25 mm),
well-graded, loose, brown, moist, trace organics.

TOPSOIL
Peat, soft, black, moist.

At 1.1 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-008
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Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, sandy, course-grained,
(Subangular; <25 mm), well-graded, loose, brown,
wet, trace organics.

TOPSOIL
Peat, trace gravel, soft, black, wet.

At 1.2 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-009
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Backfilled with drill cuttings.

Gravel (Fill)
Sandy, coarse-grained, (Subangular; <25 mm),
well-graded, loose, brown, wet, trace organics.

TOPSOIL
Peat, trace gravel, soft, black, wet.

SAND (SW)
Fine-grained, some silt, well graded, grey, frozen.

At 2.2 m: Trace coal.

At 3.0 m: Ice.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-010
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Backfilled with bentonite.

Backfilled with drill cuttings.

Gravel (Fill)
Coarse-grained, sandy, (Subangular; <25 mm),
well-graded, loose, brown, wet, trace organics, trace
oxide staining.

TOPSOIL
Peat, clay, soft, black, wet.

SAND (SP)
Fine-grained, some silt, poorly graded, grey, black
mottling.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Runway

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-011
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Backfilled with bentonite.

TOPSOIL
Peat, black, wet.

SAND (SP)
Fine-grained, (subangular, <10 mm), some silt,
poorly graded, grey, trace coal.
At 0.3 m: Permafrost.

End of Hole at:  3.00 m

Bag

Bag

Bag/Jar

Bag/Jar

Bag/Jar

Bag

Bag

Bag/Jar

DATE:  August 14, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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TOTAL DEPTH OF HOLE:  3 m
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CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION
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Backfilled with bentonite.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Clay, soft, black, odor.

SAND (SP)
Fine-grained, trace gravel (subangular, <10 mm),
poorly graded, grey, moist.

At 2.0 m: Permafrost.

End of Hole at:  4.50 m

Bag/Jar

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  4.5 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), brown, odor, moist.

TOPSOIL
Clay, soft, black, odor.

SAND (SP)
Fine-grained, poorly graded, grey, odor, moist.

At 2.0 m: Permafrost.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-014
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), brown, odor, moist, trace organics.

TOPSOIL
Clay, peat, soft, black, moist.

SAND (SW)
Fine-grained, well graded, brown, compact, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-015
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Backfilled with bentonite.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), brown, moist, trace organics.

TOPSOIL
Clay, peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, grey, moist.
At 1.2 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-016
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist, trace organics.

TOPSOIL
Clay, peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, loose, grey, moist.

At 1.5 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-017
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Backfilled with bentonite.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Clay, peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 2.0 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-018
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Clay, peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, grey, moist.

At 2.0 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-019
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Clay, peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-020
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 2.0 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-021
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet, trace organics.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, grey, moist.

At 1.4 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-022
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.4 m: Permafrost.
End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-023
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.4 m: Ice and sand.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07
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CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m
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GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-025
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

At 1.6 m: Permafrost, wet.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-026
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)

EC MEASUREMENTS  (dS/m)

1000 3000 5000 7000 9000

2 6 10 14 18D
E

P
T

H
 (

m
)

S
Y

M
B

O
L

B
O

R
E

H
O

LE
C

O
M

P
LE

T
IO

N

S
A

M
P

LE
 T

Y
P

E

MATERIAL DESCRIPTION

BH15-027
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07
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TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-028
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-029
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.4 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-030
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

At 1.3 m: Wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-031
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

At 1.4 m: Wet.

At 1.6 m: Permafrost.

End of Hole at:  4.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 15, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  4.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-032
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, moist.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.
At 1.3 m: Permafrost.

At 1.5 m: Wet.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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CASING DIA.:
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TOTAL DEPTH OF HOLE:  3 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-033
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.4 m: Permafrost, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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LOGGED BY:  KS
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MATERIAL DESCRIPTION

BH15-034
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.3 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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TOTAL DEPTH OF HOLE:  3 m
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MATERIAL DESCRIPTION

BH15-035
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-036

1

2

3

4

5

6

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
01

 T
O

 0
73

.G
P

J 
 K

C
B

L_
C

A
LG

A
R

Y
.G

D
T

  
11

-4
-1

6

15

15

45

30

15

0.00

0.00

0.51

0.39

0.22



Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-037
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-038
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-039
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.
At 0.7 m: Grey.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-040
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.
At 0.3 m: Sawdust to 0.4 m.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-041
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.4 m: Wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-042
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

At 1.4 m: Permafrost, wet.
At 1.5 m: Ice and sand to 3.0 m.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-043
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.
At 1.4 m: Wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-044
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-045
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-046
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

At 1.4 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:
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TOTAL DEPTH OF HOLE:  3 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-047
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist, trace wood chips.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

At 1.3 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-049
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

At 1.6 m: Permafrost.

End of Hole at:  3.00 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-050
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-051
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-052
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 16, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-053
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-054
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, trace topsoil, well graded
(subangular, <25 mm), loose, brown, wet.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-055
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-056
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:
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TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-057

1

2

3

4

5

6

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
01

 T
O

 0
73

.G
P

J 
 K

C
B

L_
C

A
LG

A
R

Y
.G

D
T

  
11

-4
-1

6

25

25

25

35

55

0.29



Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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TOTAL DEPTH OF HOLE:  1.5 m
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MATERIAL DESCRIPTION

BH15-058
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m
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LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-059
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.
At 0.3 m: Styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Laydown

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-061
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Shed

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-062
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Shed

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)

1000 3000 5000 7000 9000

2 6 10 14 18D
E

P
T

H
 (

m
)

S
Y

M
B

O
L

B
O

R
E

H
O

LE
C

O
M

P
LE

T
IO

N

S
A

M
P

LE
 T

Y
P

E

MATERIAL DESCRIPTION

BH15-063
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Shed

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-064

1

2

3

4

5

6

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
01

 T
O

 0
73

.G
P

J 
 K

C
B

L_
C

A
LG

A
R

Y
.G

D
T

  
11

-4
-1

6

65

75

60

80

70

0.25

0.30

0.13



Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.
At 0.3 m: Styrofoam.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

At 1.3 m: Grey.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Shed

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-065
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.
At 0.2 m: Styrofoam.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Camp

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)

1000 3000 5000 7000 9000

2 6 10 14 18D
E

P
T

H
 (

m
)

S
Y

M
B

O
L

B
O

R
E

H
O

LE
C

O
M

P
LE

T
IO

N

S
A

M
P

LE
 T

Y
P

E

MATERIAL DESCRIPTION

BH15-066
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, brown, moist.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Camp

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-067
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.
Ice and Sand

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Camp

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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1000 3000 5000 7000 9000

2 6 10 14 18D
E

P
T

H
 (

m
)

S
Y

M
B

O
L

B
O

R
E

H
O

LE
C

O
M

P
LE

T
IO

N

S
A

M
P

LE
 T

Y
P

E

MATERIAL DESCRIPTION

BH15-068
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

At 1.3 m: Permafrost.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Camp

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-069
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Backfilled with bentonite.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-070
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-071
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

At 1.5 m: Permafrost.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-072
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GRAVEL (FILL)
Coarse-grained, sandy, well graded (subangular,
<25 mm), loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-073
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Well-graded, (subangular; <25mm), loose, brown,
wet.
At 0.2 m: Styrofoam.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-073
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Well-graded, (subangular; <25mm), loose, brown,
wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 17, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-074
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Backfilled with drill cuttings.

GRAVEL (FILL)
Well-graded, (subangular; <25mm), loose, brown,
wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-075
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Well-graded, (subangular; <25mm), loose, brown,
wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  4.50 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A

Page  1  of   1

PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  4.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-076
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Backfilled with drill cuttings.

GRAVEL (FILL)
Well-graded, (subangular; <25mm), loose, brown,
wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-077
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL
Well-graded, (subangular; <25mm), loose, brown,
wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-078
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL
Well-graded, trace organics, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-079
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist, organics.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-080
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, odour, staining.

TOPSOIL
Peat, soft, black, moist, organics, odour, staining.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet,
odour.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-081
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Backfilled with drill cuttings.

GRAVEL
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, wet.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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MATERIAL DESCRIPTION

BH15-082
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, staining.

TOPSOIL
Peat, soft, black, staining.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, odour, staining.

TOPSOIL
Peat, soft, black, odour, staining.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-084
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-085
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist, odour.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-086
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist, odour.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  7.50 m

Jar

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  7.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-087
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, odour, stained.

TOPSOIL
Peat, soft, black, wet.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-088
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained, well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

Ice and Gravel

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-089
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Backfilled with drill cuttings.

GRAVEL (Fill)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-090

1

2

3

4

5

6

7

8

9

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
74

 T
O

 1
22

 -
 C

O
P

Y
.G

P
J 

 K
C

B
L_

C
A

LG
A

R
Y

.G
D

T
  

12
-4

-1
6

5
50

860

410

310

45

35

65



Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-091

1

2

3

4

5

6

7

8

9

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
74

 T
O

 1
22

 -
 C

O
P

Y
.G

P
J 

 K
C

B
L_

C
A

LG
A

R
Y

.G
D

T
  

12
-4

-1
6

20
50

140

70

125

0.66

0.51

0.30



Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-092
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-093
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS
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MATERIAL DESCRIPTION
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-095
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

End of Hole at:  1.50 m

Jar

Jar

DATE:  August 18, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-096
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-097
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-098
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, moist.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-099
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-100
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, staining, odour.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Bag/Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-101

1

2

3

4

5

6

7

8

9

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
74

 T
O

 1
22

 -
 C

O
P

Y
.G

P
J 

 K
C

B
L_

C
A

LG
A

R
Y

.G
D

T
  

12
-4

-1
6

20
25

120

400

510

220

180

50

1.17

0.27



Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-102
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-103
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-104
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-105
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, odour, staining, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Bag/Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-107
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Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, odour, staining, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Bag/Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-108
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  9.10 m

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  9.1 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-109
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-110
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet, odour, staining, styrofoam.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-111
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  3.00 m

Jar

Jar

Jar

DATE:  August 19, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  3 m

Tank Farm

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-112
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Backfilled with bentonite.

Backfilled with drill cuttings.

GRAVEL (FILL)
Coarse-grained,  well graded, (subangular; <25mm),
loose, brown, wet.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-113
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Backfilled with bentonite.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Bag/Jar

Bag/Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Burn Pit

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-114
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Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag/Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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OVA (ppm)
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MATERIAL DESCRIPTION

BH15-115

1

2

3

4

5

6

7

8

9

BORE HOLE LOG - ENVIRONMENTAL
K

C
B

L 
E

N
V

IR
O

N
M

E
N

T
A

L 
(4

) 
 1

60
10

9 
B

O
R

E
H

O
LE

 L
O

G
S

 0
74

 T
O

 1
22

 -
 C

O
P

Y
.G

P
J 

 K
C

B
L_

C
A

LG
A

R
Y

.G
D

T
  

12
-4

-1
6

20
0.31



Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag
Bag

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-116
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Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag/Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION

BH15-117
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Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag
Bag

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured
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MATERIAL DESCRIPTION
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Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag
Bag

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-119
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Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag/Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)
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MATERIAL DESCRIPTION

BH15-120
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Backfilled with drill cuttings.
PEAT
Soft, black, wet.

SAND
Sand and ice, frozen.

End of Hole at:  0.30 m

Bag/Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  0.3 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS

OVA (ppm)

EC MEASUREMENTS  (dS/m)
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MATERIAL DESCRIPTION

BH15-121
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Backfilled with drill cuttings.
SAND (SP)
Fine-grained, poorly graded, loose, brown.

TOPSOIL
Peat, soft, black, moist.

SAND (SP)
Fine-grained, poorly graded, compact, grey, wet.

End of Hole at:  1.50 m

Bag/Jar

Jar

Jar

DATE:  August 20, 2015

Shell Canada Energy

LOCATION:

CO-ORDINATES:

HOLE DIA.:  0.15 m

DRILLING METHOD:  Solid Stem Auger

CASING ELEVATION:  N/A

   N/A
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PROJECT: Camp Farewell 2015 Decommissioning and Soil Assessment Program

DRILLING CONTRACTOR: CP Drilling

PROJECT NO.:  A04012A07

CASING DIA.:

CHECKED BY:  NW

TOTAL DEPTH OF HOLE:  1.5 m

Tundra

LOGGED BY:  KS

CLIENT:

GROUND ELEVATION: Not MeasuredNot Measured

COMMENTS
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MATERIAL DESCRIPTION

BH15-122
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CLIENT NAME: KLOHN CRIPPEN
500-2618 HOPEWELL PLACE NE
CALGARY, AB   T1Y7J7    
(403) 274-3424

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Michael Beach, ReporterSOIL ANALYSIS REVIEWED BY:

Ngoc (Ruby) Vu, Lab TechnicianTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 35

Aug 29, 2015

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

15E009548AGAT WORK ORDER:

ATTENTION TO: Nicole Wills

PROJECT: A04012A07

Laboratories (V1) Page 1 of 35

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH15-001 (2.

5-3.0)

BH15-001 (0.

15-0.3)

BH15-002 (0.

3-0.6)

BH15-001 (3.

5-4.0)

BH15-001 (5.

0-5.5)

BH15-001 (5.

5-6.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

8/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68823606882353 6882355 6882357 6882358 RDL 6882359 RDLG / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Antimony <0.50.520mg/kg

5.5 4.3 4.7 5.3 0.5 5.8 0.5Arsenic 4.90.517mg/kg

291 95.2 105 138 0.5 122 0.5Barium 1200.5750mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Cadmium <0.50.51.4mg/kg

15.1 9.3 13.1 13.2 0.5 8.9 0.5Chromium 10.00.564mg/kg

3.0 3.3 3.5 4.4 0.5 4.3 0.5Cobalt 4.50.520mg/kg

4.3 3.3 3.3 5.4 5 52 0.5Copper 2.70.563mg/kg

5.3 2.4 2.8 3.5 0.5 5.6 0.5Lead 3.10.570mg/kg

1.2 0.7 1.0 1.2 0.5 0.8 0.5Molybdenum 0.60.54mg/kg

10.5 10.1 11.4 13.4 0.5 11.1 0.5Nickel 9.80.550mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Uranium <0.50.523mg/kg

17.5 11.9 13.5 15.1 0.5 15.3 0.5Vanadium 15.50.5130mg/kg

22 19 20 30 1 59 1Zinc 211200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 35



BH15-002 (2.

5-3.0)

BH15-002 (1.

0-1.5)

BH15-004 (0.

6-1.0)

BH15-001

(2.02.5)

BH15-001 (4.

0-4.5)

BH15-003 (0.

3-0.6)

BH15-003 (0.

6-1.0)

BH15-003 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824196882362 6882363 6882414 6882415 6882416 6882417 6882418G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.5 4.6 4.4 5.1 6.2 6.3 5.9Arsenic 5.00.517mg/kg

108 107 99.9 108 160 116 117Barium 2390.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.3 10.7 8.7 12.0 10.4 8.4 8.6Chromium 15.60.564mg/kg

4.0 3.5 3.3 3.9 4.7 4.2 4.0Cobalt 3.60.520mg/kg

3.0 3.7 3.5 4.5 6.9 4.9 4.7Copper 5.00.563mg/kg

3.3 3.4 3.2 3.0 4.3 3.4 3.4Lead 4.70.570mg/kg

0.5 0.8 0.6 0.9 <0.5 1.0 0.6Molybdenum 0.90.54mg/kg

10.6 10.1 9.5 11.7 12.8 12.8 11.3Nickel 10.60.550mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Selenium 0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Uranium <0.50.523mg/kg

15.7 13.2 12.4 14.1 20.1 17.0 15.3Vanadium 21.20.5130mg/kg

24 22 19 27 24 25 23Zinc 181200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 35



BH15-004 (2.

5-3.0)

BH15-004 (1.

5-2.0)

BH15-006 (2.

0-2.5)

BH15-005 (0.

6-1.0)

BH15-005 (1.

0-1.5)

BH15-005 (2.

5-3.0)

BH15-006 (0.

6-1.0)

BH15-006 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824276882420 6882421 6882422 6882423 6882424 6882425 6882426G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.3 6.2 4.7 2.7 6.0 3.6 3.7Arsenic 5.10.517mg/kg

135 152 337 181 142 319 271Barium 2310.5750mg/kg

<0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

9.5 10.2 14.3 9.6 17.9 17.3 20.0Chromium 18.40.564mg/kg

3.4 3.9 7.0 3.2 3.7 4.8 3.6Cobalt 2.20.520mg/kg

3.6 4.8 13.0 6.8 4.0 5.5 10.4Copper 4.00.563mg/kg

3.4 3.7 5.1 2.5 3.6 5.6 5.3Lead 5.50.570mg/kg

0.8 0.8 0.6 0.9 1.7 1.3 1.2Molybdenum 1.40.54mg/kg

9.1 10.6 23.9 9.6 13.2 12.6 14.8Nickel 10.50.550mg/kg

<0.5 <0.5 1.7 0.8 <0.5 0.9 0.9Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Tin <0.50.55mg/kg

<0.5 <0.5 1.8 0.6 <0.5 <0.5 0.8Uranium <0.50.523mg/kg

16.0 15.6 25.3 10.9 13.8 25.2 22.4Vanadium 17.20.5130mg/kg

21 24 17 10 24 15 63Zinc 131200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 35



BH15-007 (0.

6-1.0)

BH15-007 (0.

15-0.3)

BH15-009 (0.

6-1.0)

BH15-007 (1.

0-1.5)

BH15-008 (0.

15-0.3)

BH15-008 (0.

3-0.6)

BH15-008 (1.

0-1.5)

BH15-009 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824356882428 6882429 6882430 6882431 6882432 6882433 6882434G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.7 3.6 2.4 2.9 2.0 1.2 4.2Arsenic 3.60.517mg/kg

339 314 243 220 200 88.7 225Barium 2730.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

20.4 35.9 12.6 13.2 10.4 4.8 20.3Chromium 16.90.564mg/kg

3.9 2.3 2.7 1.9 1.6 1.4 2.9Cobalt 3.10.520mg/kg

5.4 5.5 6.1 4.2 5.3 4.6 5.2Copper 6.00.563mg/kg

8.1 8.2 4.0 4.0 3.3 1.5 7.7Lead 6.00.570mg/kg

1.9 3.3 1.0 0.8 0.7 0.5 1.6Molybdenum 1.00.54mg/kg

10.9 18.2 8.9 8.8 7.7 5.9 11.2Nickel 11.00.550mg/kg

<0.5 <0.5 0.8 1.0 1.0 1.0 0.6Selenium 0.70.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 1.0 1.3 <0.5Uranium <0.50.523mg/kg

18.3 16.0 11.9 11.7 10.1 5.5 17.8Vanadium 18.60.5130mg/kg

12 16 9 8 6 6 19Zinc 281200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 35



BH10-010 (0.

3-0.6)

BH15-009 (1.

0-1.5)

BH10-012

(0-0.15)

BH10-010 (0.

6-1.0)

BH10-010 (2.

5-3.0)

BH10-011 (0.

6-1.0)

BH10-011 (1.

0-1.5)

BH10-011 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824666882436 6882453 6882461 6882462 6882463 6882464 6882465G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.1 6.4 3.0 5.0 4.1 5.5 5.0Arsenic 5.80.517mg/kg

207 279 178 114 257 187 104Barium 1040.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

22.9 29.1 9.2 12.6 14.2 11.5 9.1Chromium 9.00.564mg/kg

2.4 2.4 1.9 3.6 3.0 3.6 4.2Cobalt 4.40.520mg/kg

4.0 6.4 4.0 3.7 6.6 5.1 3.9Copper 5.60.563mg/kg

4.6 10.1 3.6 3.0 4.8 4.7 2.8Lead 3.50.570mg/kg

1.8 2.6 <0.5 1.0 0.9 0.7 0.6Molybdenum 0.60.54mg/kg

13.0 15.5 6.6 11.1 11.1 10.9 10.8Nickel 10.90.550mg/kg

<0.5 <0.5 0.6 <0.5 0.7 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5Uranium <0.50.523mg/kg

13.1 17.9 13.0 13.3 19.1 16.2 15.8Vanadium 16.90.5130mg/kg

15 18 10 21 19 23 25Zinc 221200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 35



BH10-012 (0.

3-0.6)

BH10-012 (0.

15-0.3)

BH10-012 (0.

6-1.0)

BH10-012 (1.

0-1.5)

BH10-012 (1.

5-2.0)

BH10-012 (2.

0-2.5)

BH10-012 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

6882467 6882468 6882469 6882470 6882471 6882472 6882473G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony 0.520mg/kg

6.1 5.4 5.5 6.1 5.6 5.5 5.6Arsenic 0.517mg/kg

138 163 119 109 140 117 110Barium 0.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium 0.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium 0.51.4mg/kg

8.6 20.8 7.2 8.5 11.0 8.4 7.7Chromium 0.564mg/kg

3.8 3.4 3.4 3.8 3.5 3.5 3.4Cobalt 0.520mg/kg

5.1 4.0 4.2 4.3 3.9 3.9 3.6Copper 0.563mg/kg

3.6 3.6 3.5 3.4 3.2 3.0 2.9Lead 0.570mg/kg

0.8 2.0 0.6 0.7 1.0 0.7 0.6Molybdenum 0.54mg/kg

11.1 15.5 8.8 10.4 11.2 9.9 9.6Nickel 0.550mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Selenium 0.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver 0.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium 0.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin 0.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Uranium 0.523mg/kg

15.1 12.2 13.7 13.8 13.1 12.4 10.8Vanadium 0.5130mg/kg

26 22 25 28 24 26 28Zinc 1200mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ABTier1 Soil (Ag, F)

6882353-6882421 Results are based on the dry weight of the sample.

6882422 Results are based on the dry weight of the sample.
Values verified with repeat analysis

6882423-6882473 Results are based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 35



BH15-001 (2.

5-3.0)

BH15-001 (0.

15-0.3)

BH10-012 (0.

3-0.6)

BH15-001 (3.

5-4.0)

BH15-001 (5.

5-6.0)

BH15-002 (1.

0-1.5)

BH15-001

(2.02.5)

BH15-003 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824686882353 6882355 6882357 6882359 6882362 6882414 6882417G / S RDLUnitParameter

80 84 87 86 91 87 92Sieve Analysis 88N/A%

Coarse Coarse Coarse Coarse Coarse Coarse CoarseSieve Texture Coarse

BH10-012 (1.

5-2.0)

BH10-012 (1.

0-1.5)

BH10-012 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

8/14/2015 8/14/20158/14/2015DATE SAMPLED:

6882470 6882471 6882473G / S RDLUnitParameter

84 88 89Sieve Analysis N/A%

Coarse Coarse CoarseSieve Texture 

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6882353-6882473 Value reported is amount of sample retained on a 75 micron sieve after wash with water and represents proportion by weight particles larger than indicated sieve size.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Particle Size by Sieve

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 35



BH15-001 (1.

5-2.0)

BH15-001 (0.

15-0.3)

BH15-002 (0.

3-0.6)

BH15-001 (2.

5-3.0)

BH15-001 (3.

0-3.5)

BH15-001 (3.

5-4.0)

BH15-001 (5.

0-5.5)

BH15-001 (5.

5-6.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68823606882353 6882354 6882355 6882356 6882357 6882358 6882359G / S RDLUnitParameter

706 584 636 680 695 758 685True Barium by Fusion ICP 69050mg/kg

BH15-002 (2.

5-3.0)

BH15-002 (1.

0-1.5)

BH15-004 (2.

5-3.0)

BH15-003 (0.

3-0.6)

BH15-003 (0.

6-1.0)

BH15-003 (1.

0-1.5)

BH15-004 (0.

6-1.0)

BH15-004 (1.

5-2.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824216882362 6882363 6882416 6882417 6882418 6882419 6882420G / S RDLUnitParameter

754 541 919 651 623 502 537True Barium by Fusion ICP 58650mg/kg

BH15-005 (1.

0-1.5)

BH15-005 (0.

6-1.0)

BH15-007 (0.

6-1.0)

BH15-005 (2.

5-3.0)

BH15-006 (0.

6-1.0)

BH15-006 (1.

0-1.5)

BH15-006 (2.

0-2.5)

BH15-007 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824296882422 6882423 6882424 6882425 6882426 6882427 6882428G / S RDLUnitParameter

515 323 762 667 902 818 956True Barium by Fusion ICP 84050mg/kg

BH15-008 (0.

15-0.3)

BH15-007 (1.

0-1.5)

BH10-010 (0.

3-0.6)

BH15-008 (0.

3-0.6)

BH15-008 (1.

0-1.5)

BH15-009 (0.

3-0.6)

BH15-009 (0.

6-1.0)

BH15-009 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824536882430 6882431 6882432 6882433 6882434 6882435 6882436G / S RDLUnitParameter

439 480 366 160 563 655 634True Barium by Fusion ICP 84750mg/kg

BH10-010 (2.

5-3.0)

BH10-010 (0.

6-1.0)

BH10-012 (0.

3-0.6)

BH10-011 (0.

6-1.0)

BH10-011 (1.

0-1.5)

BH10-011 (2.

5-3.0)

BH10-012

(0-0.15)

BH10-012 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824686882461 6882462 6882463 6882464 6882465 6882466 6882467G / S RDLUnitParameter

558 686 688 606 644 692 735True Barium by Fusion ICP 71650mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 35



BH10-012 (1.

0-1.5)

BH10-012 (0.

6-1.0)

BH10-012 (1.

5-2.0)

BH10-012 (2.

0-2.5)

BH10-012 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015DATE SAMPLED:

6882469 6882470 6882471 6882472 6882473G / S RDLUnitParameter

751 643 624 666 660True Barium by Fusion ICP 50mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6882353-6882473 Result is based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 35



BH15-001 (2.

5-3.0)

BH15-001 (0.

15-0.3)

BH15-002 (2.

5-3.0)

BH15-001 (3.

5-4.0)

BH15-001 (5.

0-5.5)

BH15-001 (5.

5-6.0)

BH15-002 (0.

3-0.6)

BH15-002 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68823636882353 6882355 6882357 6882358 6882359 6882360 6882362G / S RDLUnitParameter

6.21 7.44 7.45 7.42 7.28 6.99 7.30pH (Saturated Paste) 7.24N/ApH Units

0.31 0.50 0.74 0.60 1.12 0.15 0.25Electrical Conductivity (Sat. Paste) 1.220.05dS/m

0.60 1.21 1.43 1.23 1.12 0.23 0.48Sodium Adsorption Ratio 0.71N/A

90 34 42 33 31 55 33Saturation Percentage 381%

29 41 66 57 87 10 14Chloride, Soluble 255mg/L

37 37 64 48 119 23 34Calcium, Soluble 1651mg/L

5 11 10 11 16 2 <2Potassium, Soluble 162mg/L

10 12 17 15 30 7 8Magnesium, Soluble 332mg/L

16 33 50 38 53 5 12Sodium, Soluble 382mg/L

39 99 198 129 379 12 19Sulfate, Soluble 5522mg/L

1.85 1.85 3.19 2.40 5.94 1.15 1.70Calcium, Soluble (meq/L) 8.230.05meq/L

33 13 27 16 37 13 11Calcium, Soluble (mg/kg) 631mg/kg

0.82 1.16 1.86 1.61 2.45 0.28 0.39Chloride, Soluble (meq/L) 0.710.06meq/L

26 14 28 19 27 6 5Chloride, Soluble (mg/kg) 102mg/kg

0.82 0.99 1.40 1.23 2.47 0.58 0.66Magnesium, Soluble (meq/L) 2.720.08meq/L

9 4 7 5 9 4 3Magnesium, Soluble (mg/kg) 131mg/kg

0.13 0.28 0.26 0.28 0.41 0.05 <0.05Potassium, Soluble (meq/L) 0.410.05meq/L

5 4 4 4 5 <2 <2Potassium, Soluble (mg/kg) 62mg/kg

0.70 1.44 2.17 1.65 2.31 0.22 0.52Sodium, Soluble (meq/L) 1.650.09meq/L

14 11 21 13 16 3 4Sodium, Soluble (mg/kg) 142mg/kg

0.81 2.06 4.12 2.69 7.89 0.25 0.40Sulfur (as Sulfate), Soluble (meq/L) 11.50.04meq/L

35 34 83 43 117 7 6Sulfur (as Sulfate), Soluble (mg/kg) 2102mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 11 of 35



BH15-001 (4.

0-4.5)

BH15-001

(2.02.5)

BH15-004 (2.

5-3.0)

BH15-003 (0.

3-0.6)

BH15-003 (0.

6-1.0)

BH15-003 (1.

0-1.5)

BH15-004 (0.

6-1.0)

BH15-004 (1.

5-2.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824216882414 6882415 6882416 6882417 6882418 6882419 6882420G / S RDLUnitParameter

7.61 7.48 6.15 7.02 6.98 5.59 7.28pH (Saturated Paste) 7.24N/ApH Units

0.42 0.64 0.27 0.22 0.31 0.20 0.34Electrical Conductivity (Sat. Paste) 0.340.05dS/m

1.17 1.42 0.19 0.25 0.54 0.18 0.60Sodium Adsorption Ratio 0.83N/A

38 36 31 44 40 100 40Saturation Percentage 421%

36 52 7 13 15 11 22Chloride, Soluble 205mg/L

30 53 32 30 33 24 40Calcium, Soluble 241mg/L

9 11 2 3 3 <2 4Potassium, Soluble 52mg/L

10 14 11 9 11 8 13Magnesium, Soluble 122mg/L

29 45 5 6 14 4 17Sodium, Soluble 202mg/L

74 161 28 14 24 38 39Sulfate, Soluble 532mg/L

1.50 2.64 1.60 1.50 1.65 1.20 2.00Calcium, Soluble (meq/L) 1.200.05meq/L

11 19 10 13 13 24 16Calcium, Soluble (mg/kg) 101mg/kg

1.02 1.47 0.20 0.37 0.42 0.31 0.62Chloride, Soluble (meq/L) 0.560.06meq/L

14 19 2 6 6 11 9Chloride, Soluble (mg/kg) 82mg/kg

0.82 1.15 0.91 0.74 0.91 0.66 1.07Magnesium, Soluble (meq/L) 0.990.08meq/L

4 5 3 4 4 8 5Magnesium, Soluble (mg/kg) 51mg/kg

0.23 0.28 0.05 0.08 0.08 <0.05 0.10Potassium, Soluble (meq/L) 0.130.05meq/L

3 4 <2 <2 <2 <2 <2Potassium, Soluble (mg/kg) 22mg/kg

1.26 1.96 0.22 0.26 0.61 0.17 0.74Sodium, Soluble (meq/L) 0.870.09meq/L

11 16 <2 3 6 4 7Sodium, Soluble (mg/kg) 82mg/kg

1.54 3.35 0.58 0.29 0.50 0.79 0.81Sulfur (as Sulfate), Soluble (meq/L) 1.100.04meq/L

28 58 9 6 10 38 16Sulfur (as Sulfate), Soluble (mg/kg) 222mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 12 of 35



BH15-005 (1.

0-1.5)

BH15-005 (0.

6-1.0)

BH15-007 (0.

6-1.0)

BH15-005 (2.

5-3.0)

BH15-006 (0.

6-1.0)

BH15-006 (1.

0-1.5)

BH15-006 (2.

0-2.5)

BH15-007 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824296882422 6882423 6882424 6882425 6882426 6882427 6882428G / S RDLUnitParameter

6.00 5.78 7.64 5.74 6.19 7.51 7.14pH (Saturated Paste) 6.13N/ApH Units

0.22 0.28 0.35 0.29 0.45 0.39 0.27Electrical Conductivity (Sat. Paste) 0.300.05dS/m

0.24 0.31 1.57 0.20 0.26 0.28 0.16Sodium Adsorption Ratio 0.22N/A

165 331 56 147 112 41 31Saturation Percentage 961%

17 23 26 19 25 14 5Chloride, Soluble 135mg/L

31 47 16 43 79 58 40Calcium, Soluble 371mg/L

<2 <2 4 <2 3 4 3Potassium, Soluble 32mg/L

9 9 12 16 22 12 5Magnesium, Soluble 112mg/L

6 9 34 6 10 9 4Sodium, Soluble 62mg/L

34 26 42 49 83 61 30Sulfate, Soluble 562mg/L

1.55 2.35 0.80 2.15 3.94 2.89 2.00Calcium, Soluble (meq/L) 1.850.05meq/L

51 156 9 63 88 24 12Calcium, Soluble (mg/kg) 361mg/kg

0.48 0.65 0.73 0.54 0.71 0.39 0.14Chloride, Soluble (meq/L) 0.370.06meq/L

28 76 15 28 28 6 <2Chloride, Soluble (mg/kg) 122mg/kg

0.74 0.74 0.99 1.32 1.81 0.99 0.41Magnesium, Soluble (meq/L) 0.910.08meq/L

15 30 7 24 25 5 2Magnesium, Soluble (mg/kg) 111mg/kg

<0.05 <0.05 0.10 <0.05 0.08 0.10 0.08Potassium, Soluble (meq/L) 0.080.05meq/L

<2 <2 2 <2 3 <2 <2Potassium, Soluble (mg/kg) 32mg/kg

0.26 0.39 1.48 0.26 0.43 0.39 0.17Sodium, Soluble (meq/L) 0.260.09meq/L

10 30 19 9 11 4 <2Sodium, Soluble (mg/kg) 62mg/kg

0.71 0.54 0.87 1.02 1.73 1.27 0.62Sulfur (as Sulfate), Soluble (meq/L) 1.170.04meq/L

56 86 24 72 93 25 9Sulfur (as Sulfate), Soluble (mg/kg) 542mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 13 of 35



BH15-008 (0.

15-0.3)

BH15-007 (1.

0-1.5)

BH15-009 (1.

0-1.5)

BH15-008 (0.

3-0.6)

BH15-008 (1.

0-1.5)

BH15-009 (0.

3-0.6)

BH15-009 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824366882430 6882431 6882432 6882433 6882434 RDL 6882435G / S RDLUnitParameter

6.10 5.99 6.12 5.88 7.35 N/A 7.07pH (Saturated Paste) 7.25N/ApH Units

0.18 0.52 0.28 0.18 2.70 0.05 2.40Electrical Conductivity (Sat. Paste) 2.030.05dS/m

0.23 0.43 0.47 0.38 0.16 0.20Sodium Adsorption Ratio 0.15N/A

303 177 340 541 197 1 176Saturation Percentage 1151%

12 19 26 17 238 5 37Chloride, Soluble 665mg/L

23 58 32 19 635 1 530Calcium, Soluble 4471mg/L

<2 3 <2 <2 10 2 10Potassium, Soluble 72mg/L

7 21 11 4 62 2 58Magnesium, Soluble 412mg/L

5 15 12 7 16 2 18Sodium, Soluble 122mg/L

25 169 49 14 1670 6 1450Sulfate, Soluble 12502mg/L

1.15 2.89 1.60 0.95 31.7 0.05 26.4Calcium, Soluble (meq/L) 22.30.05meq/L

70 103 109 103 1250 1 933Calcium, Soluble (mg/kg) 5141mg/kg

0.34 0.54 0.73 0.48 6.71 0.06 1.04Chloride, Soluble (meq/L) 1.860.06meq/L

36 34 88 92 469 2 65Chloride, Soluble (mg/kg) 762mg/kg

0.58 1.73 0.91 0.33 5.10 0.08 4.77Magnesium, Soluble (meq/L) 3.370.08meq/L

21 37 37 22 122 1 102Magnesium, Soluble (mg/kg) 471mg/kg

<0.05 0.08 <0.05 <0.05 0.26 0.05 0.26Potassium, Soluble (meq/L) 0.180.05meq/L

<2 5 <2 <2 20 2 18Potassium, Soluble (mg/kg) 82mg/kg

0.22 0.65 0.52 0.30 0.70 0.09 0.78Sodium, Soluble (meq/L) 0.520.09meq/L

15 27 41 38 32 2 32Sodium, Soluble (mg/kg) 142mg/kg

0.52 3.52 1.02 0.29 34.8 0.04 30.2Sulfur (as Sulfate), Soluble (meq/L) 26.00.04meq/L

76 299 167 76 3290 2 2550Sulfur (as Sulfate), Soluble (mg/kg) 14402mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 14 of 35



BH10-010 (0.

6-1.0)

BH10-010 (0.

3-0.6)

BH10-012 (0.

15-0.3)

BH10-010 (2.

5-3.0)

BH10-011 (0.

6-1.0)

BH10-011 (1.

0-1.5)

BH10-011 (2.

5-3.0)

BH10-012

(0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824676882453 6882461 6882462 6882463 6882464 6882465 6882466G / S RDLUnitParameter

6.53 6.19 7.53 6.38 6.92 7.67 7.35pH (Saturated Paste) 7.43N/ApH Units

0.31 0.24 0.46 0.24 0.51 0.49 0.48Electrical Conductivity (Sat. Paste) 0.370.05dS/m

0.28 0.30 0.80 0.23 0.30 0.93 0.79Sodium Adsorption Ratio 0.70N/A

74 117 32 174 36 32 33Saturation Percentage 401%

17 23 16 17 18 27 49Chloride, Soluble 275mg/L

34 34 45 33 73 42 56Calcium, Soluble 411mg/L

7 3 7 <2 5 8 5Potassium, Soluble 52mg/L

9 12 11 11 19 13 12Magnesium, Soluble 92mg/L

7 8 23 6 11 27 25Sodium, Soluble 192mg/L

61 28 109 31 33 106 35Sulfate, Soluble 242mg/L

1.70 1.70 2.25 1.65 3.64 2.10 2.79Calcium, Soluble (meq/L) 2.050.05meq/L

25 40 14 57 26 13 18Calcium, Soluble (mg/kg) 161mg/kg

0.48 0.65 0.45 0.48 0.51 0.76 1.38Chloride, Soluble (meq/L) 0.760.06meq/L

13 27 5 30 6 9 16Chloride, Soluble (mg/kg) 112mg/kg

0.74 0.99 0.91 0.91 1.56 1.07 0.99Magnesium, Soluble (meq/L) 0.740.08meq/L

7 14 4 19 7 4 4Magnesium, Soluble (mg/kg) 41mg/kg

0.18 0.08 0.18 <0.05 0.13 0.20 0.13Potassium, Soluble (meq/L) 0.130.05meq/L

5 4 2 <2 <2 3 <2Potassium, Soluble (mg/kg) 22mg/kg

0.30 0.35 1.00 0.26 0.48 1.17 1.09Sodium, Soluble (meq/L) 0.830.09meq/L

5 9 7 10 4 9 8Sodium, Soluble (mg/kg) 82mg/kg

1.27 0.58 2.27 0.65 0.69 2.21 0.73Sulfur (as Sulfate), Soluble (meq/L) 0.500.04meq/L

45 33 35 54 12 34 12Sulfur (as Sulfate), Soluble (mg/kg) 102mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 15 of 35



BH10-012 (0.

6-1.0)

BH10-012 (0.

3-0.6)

BH10-012 (1.

0-1.5)

BH10-012 (1.

5-2.0)

BH10-012 (2.

0-2.5)

BH10-012 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015DATE SAMPLED:

6882468 6882469 6882470 6882471 6882472 6882473G / S RDLUnitParameter

7.11 7.21 7.30 7.20 7.22 7.25pH (Saturated Paste) N/ApH Units

0.29 0.35 0.38 1.40 1.12 0.85Electrical Conductivity (Sat. Paste) 0.05dS/m

0.57 0.79 0.87 1.17 1.04 1.42Sodium Adsorption Ratio N/A

54 29 29 28 39 39Saturation Percentage 1%

13 30 34 79 68 88Chloride, Soluble 5mg/L

33 34 36 164 130 72Calcium, Soluble 1mg/L

4 5 5 14 12 11Potassium, Soluble 2mg/L

8 9 10 38 28 20Magnesium, Soluble 2mg/L

14 20 23 64 50 53Sodium, Soluble 2mg/L

14 25 31 570 415 217Sulfate, Soluble 2mg/L

1.65 1.70 1.80 8.18 6.49 3.59Calcium, Soluble (meq/L) 0.05meq/L

18 10 10 46 51 28Calcium, Soluble (mg/kg) 1mg/kg

0.37 0.85 0.96 2.23 1.92 2.48Chloride, Soluble (meq/L) 0.06meq/L

7 9 10 22 27 34Chloride, Soluble (mg/kg) 2mg/kg

0.66 0.74 0.82 3.13 2.30 1.65Magnesium, Soluble (meq/L) 0.08meq/L

4 3 3 11 11 8Magnesium, Soluble (mg/kg) 1mg/kg

0.10 0.13 0.13 0.36 0.31 0.28Potassium, Soluble (meq/L) 0.05meq/L

2 <2 <2 4 5 4Potassium, Soluble (mg/kg) 2mg/kg

0.61 0.87 1.00 2.78 2.17 2.31Sodium, Soluble (meq/L) 0.09meq/L

8 6 7 18 20 21Sodium, Soluble (mg/kg) 2mg/kg

0.29 0.52 0.65 11.9 8.64 4.52Sulfur (as Sulfate), Soluble (meq/L) 0.04meq/L

8 7 9 160 162 85Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement 0.01tonnes/ha

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 16 of 35



BH15-001 (1.

5-2.0)

BH15-001 (0.

15-0.3)

BH15-002 (0.

6-1.0)

BH15-001 (2.

5-3.0)

BH15-001 (3.

0-3.5)

BH15-001 (3.

5-4.0)

BH15-001 (5.

5-6.0)

BH15-002 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68823616882353 6882354 6882355 6882356 6882357 6882359 6882360G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

296 <10 <10 <10 <10 <10 <10C16 - C34 (F3) <1010mg/kg

94 <10 <10 <10 <10 <10 <10C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

42 16 17 19 17 19 18Moisture Content 181%

Acceptable LimitsUnitSurrogate

100 102 102 102 101 102 101Toluene-d8 (BTEX) 102% 50-150

114 106 106 110 113 105 101Ethylbenzene-d10 (BTEX) 96% 50-150

106 90 99 100 99 104 102o-Terphenyl (F2-F4) 95% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 17 of 35



BH15-002 (2.

5-3.0)

BH15-002 (1.

0-1.5)

BH15-004 (2.

5-3.0)

BH15-003 (0.

3-0.6)

BH15-003 (0.

6-1.0)

BH15-003 (1.

0-1.5)

BH15-004 (0.

6-1.0)

BH15-004 (1.

5-2.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824216882362 6882363 6882416 6882417 6882418 6882419 6882420G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 22 <10C10 - C16 (F2) <1010mg/kg

14 <10 21 18 <10 436 46C16 - C34 (F3) 1210mg/kg

<10 <10 <10 <10 <10 219 14C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

15 17 13 16 20 32 16Moisture Content 121%

Acceptable LimitsUnitSurrogate

101 100 100 101 102 100 102Toluene-d8 (BTEX) 102% 50-150

100 116 98 114 111 103 109Ethylbenzene-d10 (BTEX) 95% 50-150

98 101 107 98 95 99 85o-Terphenyl (F2-F4) 91% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 18 of 35



BH15-005 (1.

0-1.5)

BH15-005 (0.

6-1.0)

BH15-007 (0.

6-1.0)

BH15-005 (2.

5-3.0)

BH15-006 (0.

6-1.0)

BH15-006 (1.

0-1.5)

BH15-006 (2.

0-2.5)

BH15-007 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824296882422 6882423 6882424 6882425 6882426 6882427 6882428G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

0.22 1.66 <0.05 0.41 4.45 0.14 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

59 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

1060 425 <10 173 437 36 17C16 - C34 (F3) 3010mg/kg

657 383 <10 180 374 34 19C34 - C50 (F4) 1410mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

42 73 16 9 54 14 50Moisture Content 321%

Acceptable LimitsUnitSurrogate

100 100 100 98 98 102 102Toluene-d8 (BTEX) 101% 50-150

109 107 108 83 119 94 132Ethylbenzene-d10 (BTEX) 108% 50-150

96 98 98 100 88 85 87o-Terphenyl (F2-F4) 86% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 19 of 35



BH15-008 (0.

15-0.3)

BH15-007 (1.

0-1.5)

BH10-010 (0.

6-1.0)

BH15-008 (0.

3-0.6)

BH15-008 (1.

0-1.5)

BH15-009 (0.

3-0.6)

BH15-009 (0.

6-1.0)

BH10-010 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824616882430 6882431 6882432 6882433 6882434 6882435 6882453G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 8.14 52.9 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 53 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 11 <10 <10 13 <10 <10C10 - C16 (F2) <1010mg/kg

136 1140 184 1160 182 70 180C16 - C34 (F3) 44610mg/kg

95 <10 130 829 163 72 135C34 - C50 (F4) 30910mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

55 57 66 78 50 69 44Moisture Content 371%

Acceptable LimitsUnitSurrogate

98 101 100 100 101 102 101Toluene-d8 (BTEX) 102% 50-150

105 111 113 121 115 118 105Ethylbenzene-d10 (BTEX) 103% 50-150

84 84 85 88 77 89 88o-Terphenyl (F2-F4) 83% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009548

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 20 of 35



BH10-011 (0.

6-1.0)

BH10-010 (2.

5-3.0)

BH10-012 (2.

5-3.0)

BH10-011 (1.

0-1.5)

BH10-011 (2.

5-3.0)

BH10-012 (0.

3-0.6)

BH10-012 (0.

6-1.0)

BH10-012 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/14/20158/14/2015 8/14/2015 8/14/20158/14/2015 8/14/2015 8/14/2015 8/14/2015DATE SAMPLED:

68824736882462 6882463 6882464 6882465 6882468 6882469 6882470G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

15 198 54 12 20 16 22C16 - C34 (F3) 1210mg/kg

<10 181 50 20 19 23 20C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

15 23 23 19 19 19 15Moisture Content 171%

Acceptable LimitsUnitSurrogate

102 101 101 102 102 103 102Toluene-d8 (BTEX) 102% 50-150

103 105 101 100 95 102 108Ethylbenzene-d10 (BTEX) 100% 50-150

90 86 87 86 85 91 108o-Terphenyl (F2-F4) 83% 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6882353-6882473 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Total C6 - C50 results are corrected for BTEX and PAH contributions (if requested).
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.
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BH15-002 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

8/14/2015DATE SAMPLED:

6882362G / S RDLUnitParameter

<0.005Naphthalene 0.005mg/kg

<0.0052-Methylnaphthalene 0.005mg/kg

<0.005Acenaphthylene 0.005mg/kg

<0.005Acenaphthene 0.005mg/kg

<0.02Fluorene 0.02mg/kg

<0.02Phenanthrene 0.02mg/kg

<0.004Anthracene 0.004mg/kg

<0.01Fluoranthene 0.01mg/kg

<0.01Pyrene 0.01mg/kg

<0.03Benzo[a]anthracene 0.03mg/kg

<0.05Chrysene 0.05mg/kg

<0.05Benzo[b+j]fluoranthene 0.05mg/kg

<0.05Benzo[k]fluoranthene 0.05mg/kg

<0.03Benzo[a]pyrene 0.03mg/kg

<0.05Indeno[1,2,3-cd]pyrene 0.05mg/kg

<0.005Dibenzo[ah]anthracene 0.005mg/kg

<0.05Benzo[ghi]perylene 0.05mg/kg

0.027B[a]P TPE 0.027mg/kg

0.11IARC (coarse) 0.11

0.22IARC (fine) 0.22

Acceptable LimitsUnitSurrogate

892-Fluorobiphenyl (PAH) % 50-150

100p-Terphenyl-d14 (PAH) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6882362 Results are based on the dry weight of the sample.
Based on GC/MS target ion analysis.
Isomers Benzo(b)fluoranthene and Benzo(j)fluoranthene have the same GC retention time and are reported as the sum of the two. 
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Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882420 7.28 7.18 1.4% N/A 98% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882420 0.34 0.37 10.2% < 0.05 104% 90% 110%

Saturation Percentage 236 6882420 40 34 16.2% < 1 118% 80% 120%

Chloride, Soluble 1324 6882420 22 24 8.7% < 5 97% 80% 120%

Calcium, Soluble
 

238 6882420 40 35 13.3% < 1 101% 80% 120% 90% 80% 120%

Potassium, Soluble 238 6882420 4 4 0.0% < 2 93% 80% 120% 92% 80% 120%

Magnesium, Soluble 238 6882420 13 11 16.7% < 2 102% 80% 120% 95% 80% 120%

Sodium, Soluble 238 6882420 17 15 12.5% < 2 96% 80% 120% 85% 80% 120%

Sulfate, Soluble 238 6882420 39 34 13.7% < 2 100% 80% 120% 96% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882424 7.64 7.72 1.0% N/A 101% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882424 0.35 0.34 2.9% < 0.05 104% 90% 110%

Saturation Percentage 236 6882424 56 59 5.2% < 1 108% 80% 120%

Chloride, Soluble 1325 6882424 26 29 10.9% < 5 106% 80% 120%

Calcium, Soluble
 

238 6882424 16 17 6.1% < 1 102% 80% 120% 107% 80% 120%

Potassium, Soluble 238 6882424 4 4 0.0% < 2 96% 80% 120% 99% 80% 120%

Magnesium, Soluble 238 6882424 12 13 8.0% < 2 103% 80% 120% 113% 80% 120%

Sodium, Soluble 238 6882424 34 36 5.7% < 2 96% 80% 120% 104% 80% 120%

Sulfate, Soluble 238 6882424 42 48 13.3% < 2 92% 80% 120% 116% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882468 7.11 7.01 1.4% N/A 98% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882468 0.29 0.29 0.3% < 0.05 104% 90% 110%

Saturation Percentage 236 6882468 54 54 0.0% < 1 115% 80% 120%

Chloride, Soluble 1325 6882468 13 12 8.0% < 5 107% 80% 120%

Calcium, Soluble
 

238 6882468 33 33 0.0% < 1 105% 80% 120% 107% 80% 120%

Potassium, Soluble 238 6882468 4 4 0.0% < 2 99% 80% 120% 101% 80% 120%

Magnesium, Soluble 238 6882468 8 8 0.0% < 2 103% 80% 120% 108% 80% 120%

Sodium, Soluble 238 6882468 14 14 0.0% < 2 97% 80% 120% 100% 80% 120%

Sulfate, Soluble 238 6882468 15 18 18.2% < 2 95% 80% 120% 99% 80% 120%
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Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

CCME / Tier 1 Metals 

Antimony 6882353 6882353 <0.5 <0.5 NA < 0.5 107% 80% 120% 103% 80% 120%

Arsenic 6882353 6882353 5.5 5.0 8.6% < 0.5 103% 80% 120% 95% 80% 120%

Barium 6882353 6882353 291 264 9.6% < 0.5 101% 80% 120% 111% 80% 120%

Beryllium 6882353 6882353 <0.5 <0.5 NA < 0.5 94% 80% 120% 113% 80% 120%

Cadmium
 

6882353 6882353 <0.5 <0.5 NA < 0.5 114% 80% 120% 90% 80% 120%

Chromium 6882353 6882353 15.1 16.3 8.0% < 0.5 100% 80% 120% 108% 80% 120%

Cobalt 6882353 6882353 3.0 2.7 10.6% < 0.5 107% 80% 120% 103% 80% 120%

Copper 6882353 6882353 4.3 5.2 18.8% < 0.5 94% 80% 120% 98% 80% 120%

Lead 6882353 6882353 5.3 5.3 0.9% < 0.5 93% 80% 120% 103% 80% 120%

Molybdenum
 

6882353 6882353 1.2 1.3 0.0% < 0.5 102% 80% 120% 106% 80% 120%

Nickel 6882353 6882353 10.5 11.3 7.1% < 0.5 101% 80% 120% 100% 80% 120%

Selenium 6882353 6882353 <0.5 <0.5 NA < 0.5 94% 80% 120% 91% 80% 120%

Silver 6882353 6882353 <0.5 <0.5 NA < 0.5 90% 80% 120% 102% 80% 120%

Thallium 6882353 6882353 <0.5 <0.5 NA < 0.5 82% 80% 120% 100% 80% 120%

Tin
 

6882353 6882353 <0.5 <0.5 NA < 0.5 94% 80% 120% 93% 80% 120%

Uranium 6882353 6882353 <0.5 <0.5 NA < 0.5 107% 80% 120% 110% 80% 120%

Vanadium 6882353 6882353 17.5 16.0 9.3% < 0.5 100% 80% 120% 112% 80% 120%

Zinc 6882353 6882353 22 26 18.2% < 1 93% 80% 120% 95% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 237 6882426 <0.5 <0.5 NA < 0.5 104% 80% 120% 98% 80% 120%

Arsenic 237 6882426 3.7 3.6 2.4% < 0.5 102% 80% 120% 95% 80% 120%

Barium 237 6882426 271 246 9.6% < 0.5 92% 80% 120% 94% 80% 120%

Beryllium 237 6882426 <0.5 <0.5 NA < 0.5 110% 80% 120% 109% 80% 120%

Cadmium
 

237 6882426 <0.5 <0.5 NA < 0.5 116% 80% 120% 88% 80% 120%

Chromium 237 6882426 20.0 17.3 14.5% < 0.5 107% 80% 120% 110% 80% 120%

Cobalt 237 6882426 3.6 3.2 11.8% < 0.5 109% 80% 120% 111% 80% 120%

Copper 237 6882426 10.4 8.7 17.8% < 0.5 99% 80% 120% 110% 80% 120%

Lead 237 6882426 5.1 5.3 3.8% < 0.5 90% 80% 120% 95% 80% 120%

Molybdenum
 

237 6882426 1.2 1.0 18.2% < 0.5 95% 80% 120% 103% 80% 120%

Nickel 237 6882426 14.8 13.3 10.7% < 0.5 110% 80% 120% 111% 80% 120%

Selenium 237 6882426 0.9 0.7 NA < 0.5 109% 80% 120% 106% 80% 120%
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Silver 237 6882426 <0.5 <0.5 NA < 0.5 91% 80% 120% 87% 80% 120%

Thallium 237 6882426 <0.5 <0.5 NA < 0.5 86% 80% 120% 95% 80% 120%

Tin
 

237 6882426 0.5 <0.5 NA < 0.5 92% 80% 120% 89% 80% 120%

Uranium 237 6882426 0.8 0.8 0.0% < 0.5 102% 80% 120% 105% 80% 120%

Vanadium 237 6882426 22.4 19.5 13.8% < 0.5 111% 80% 120% 111% 80% 120%

Zinc 237 6882426 63 39 47.1% < 1 105% 80% 120% 119% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 238 6738252 <0.5 <0.5 NA < 0.5 106% 80% 120% 98% 80% 120%

Arsenic 238 6738252 7.9 8.0 1.3% < 0.5 115% 80% 120% 99% 80% 120%

Barium 238 6738252 202 209 3.4% < 0.5 98% 80% 120% 119% 80% 120%

Beryllium 238 6738252 0.5 0.6 18.2% < 0.5 100% 80% 120% 93% 80% 120%

Cadmium
 

238 6738252 <0.5 <0.5 NA < 0.5 95% 80% 120% 97% 80% 120%

Chromium 238 6738252 20.3 20.7 2.0% < 0.5 91% 80% 120% 96% 80% 120%

Cobalt 238 6738252 8.6 8.7 1.2% < 0.5 102% 80% 120% 97% 80% 120%

Copper 238 6738252 18.9 19.4 2.6% < 0.5 99% 80% 120% 100% 80% 120%

Lead 238 6738252 9.6 9.9 3.1% < 0.5 96% 80% 120% 98% 80% 120%

Molybdenum
 

238 6738252 0.6 0.6 0.0% < 0.5 93% 80% 120% 102% 80% 120%

Nickel 238 6738252 24.2 24.9 2.9% < 0.5 103% 80% 120% 100% 80% 120%

Selenium 238 6738252 <0.5 <0.5 NA < 0.5 95% 80% 120% 98% 80% 120%

Silver 238 6738252 <0.5 <0.5 NA < 0.5 96% 80% 120% 97% 80% 120%

Thallium 238 6738252 <0.5 <0.5 NA < 0.5 91% 80% 120% 99% 80% 120%

Tin
 

238 6738252 <0.5 <0.5 NA < 0.5 99% 80% 120% 99% 80% 120%

Uranium 238 6738252 0.7 0.8 13.3% < 0.5 101% 80% 120% 102% 80% 120%

Vanadium 238 6738252 28.0 28.1 0.4% < 0.5 99% 80% 120% 108% 80% 120%

Zinc 238 6738252 57 57 0.0% < 1 99% 80% 120% 105% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6882416 6882416 947 840 11.9% < 40 108% 80% 120% NA 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6882467 6882467 750 787 4.9% < 40 104% 80% 120% NA 80% 120%
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Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6882469 6882469 766 748 2.4% < 40 100% 80% 120% NA 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Particle Size by Sieve 

Sieve Analysis 238 6884796 92 92 0.0% N/A 105% 80% 120%
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Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 900 6882420 < 0.005 < 0.005 NA < 0.005 98% 80% 120% 98% 80% 120% 97% 60% 140%

Toluene 900 6882420 < 0.05 < 0.05 NA < 0.05 96% 80% 120% 95% 80% 120% 91% 60% 140%

Ethylbenzene 900 6882420 < 0.01 < 0.01 NA < 0.01 102% 80% 120% 112% 80% 120% 109% 60% 140%

Xylenes 900 6882420 < 0.05 < 0.05 NA < 0.05 112% 80% 120% 90% 80% 120% 87% 60% 140%

C6 - C10 (F1)
 

900 6882420 < 10 < 10 NA < 10 98% 80% 120% 112% 80% 120% 113% 60% 140%

C10 - C16 (F2) 722 6882420 <10 <10 NA < 10 118% 80% 120% 106% 80% 120% 104% 60% 140%

C16 - C34 (F3) 722 6882420 46 32 NA < 10 118% 80% 120% 107% 80% 120% 105% 60% 140%

C34 - C50 (F4) 722 6882420 14 <10 NA < 10 117% 80% 120% 108% 80% 120% 106% 60% 140%

Moisture Content 722 6882420 16 16 NA < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

C10 - C16 (F2) 580 6882426 <10 <10 NA < 10 87% 80% 120% 119% 80% 120% 108% 60% 140%

C16 - C34 (F3) 580 6882426 437 314 33.0% < 10 88% 80% 120% 101% 80% 120% 110% 60% 140%

C34 - C50 (F4) 580 6882426 374 281 28.0% < 10 85% 80% 120% 97% 80% 120% 99% 60% 140%

Moisture Content 580 6882426 45 54 18.2% < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Polyaromatic Hydrocarbon Analysis - Soil 

Naphthalene 743 6879884 3.86 2.97 26.0% < 0.005 117% 70% 130% 107% 70% 130% 89% 70% 130%

2-Methylnaphthalene 743 6879884 0.113 0.080 34.0% < 0.005 99% 70% 130% 85% 70% 130%

Acenaphthylene 743 6879884 < 0.005 < 0.005 NA < 0.005 87% 70% 130% 74% 70% 130% 72% 70% 130%

Acenaphthene 743 6879884 0.044 0.031 34.7% < 0.005 116% 70% 130% 101% 70% 130% 89% 70% 130%

Fluorene
 

743 6879884 < 0.02 < 0.02 NA < 0.02 110% 70% 130% 97% 70% 130% 87% 70% 130%

Phenanthrene 743 6879884 0.02 <0.02 NA < 0.02 122% 70% 130% 97% 70% 130% 90% 70% 130%

Anthracene 743 6879884 < 0.004 < 0.004 NA < 0.004 96% 70% 130% 95% 70% 130% 105% 70% 130%

Fluoranthene 743 6879884 0.01 <0.01 NA < 0.01 105% 70% 130% 89% 70% 130% 92% 70% 130%

Pyrene 743 6879884 < 0.01 < 0.01 NA < 0.01 106% 70% 130% 90% 70% 130% 90% 70% 130%

Benzo[a]anthracene
 

743 6879884 < 0.03 < 0.03 NA < 0.03 90% 70% 130% 81% 70% 130% 83% 70% 130%

Chrysene 743 6879884 < 0.05 < 0.05 NA < 0.05 126% 70% 130% 111% 70% 130% 92% 70% 130%

Benzo[b+j]fluoranthene 743 6879884 < 0.05 < 0.05 NA < 0.05 111% 70% 130% 90% 70% 130% 70% 70% 130%

Benzo[k]fluoranthene 743 6879884 < 0.05 < 0.05 NA < 0.05 120% 70% 130% 103% 70% 130% 85% 70% 130%

Benzo[a]pyrene 743 6879884 < 0.03 < 0.03 NA < 0.03 89% 70% 130% 83% 70% 130% 75% 70% 130%

Indeno[1,2,3-cd]pyrene
 

743 6879884 < 0.05 < 0.05 NA < 0.05 108% 70% 130% 91% 70% 130% 84% 70% 130%

Dibenzo[ah]anthracene 743 6879884 < 0.005 < 0.005 NA < 0.005 115% 70% 130% 101% 70% 130% 88% 70% 130%

Benzo[ghi]perylene 743 6879884 < 0.05 < 0.05 NA < 0.05 124% 70% 130% 101% 70% 130% 92% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E009548

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Nicole Wills

CLIENT NAME: KLOHN CRIPPEN

PROJECT: A04012A07

Trace Organics Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Certified By:
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Soil Analysis

Antimony
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Arsenic
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Barium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Beryllium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Cadmium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Chromium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP/MS

Cobalt
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Copper
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Lead
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Molybdenum
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Nickel
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Selenium
INORG-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Silver
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Thallium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Tin
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Uranium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Vanadium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Zinc
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Sieve Analysis INOR-171-6009 KROETSCH 2007; SHEPPARD 2007 SIEVE

True Barium by Fusion ICP INOR-171-60008 ASTM D4503.08 ICP/OES

pH (Saturated Paste) INOR-171-6206 SHEPPARD 2007; MILLER 2007 PH METER

Electrical Conductivity (Sat. Paste) INO-171-6206 SHEPPARD 2007; MILLER 2007 CONDUCTIVITY METER

Sodium Adsorption Ratio
INOR-171-6201 & 
INOR-171-6002

McKeague 3.26 CALCULATION

Saturation Percentage
SOIL 0140; SOIL 0110; SOIL 
0120

MILLER 2007; SHEPPARD 2007 GRAVIMETRIC

Chloride, Soluble
SOIL 0110; SOIL 0120; INST 
0330

Carter & Gregorich 2007; SM 4500E COLORIMETER

Calcium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Potassium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Magnesium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Sodium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E009548

Method Summary

ATTENTION TO: Nicole Wills

CLIENT NAME: KLOHN CRIPPEN

PROJECT: A04012A07

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
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FAX (780)462-2490

http://www.agatlabs.com
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Sulfate, Soluble
SOIL 0110; SOIL 0120; INST 
0140

SHEPPARD 2007; EATON 2005 ICP/OES

Trace Organics Analysis

Benzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Toluene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Xylenes
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

C6 - C10 (F1)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C6 - C10 (F1 minus BTEX)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C10 - C16 (F2) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C16 - C34 (F3) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C34 - C50 (F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Gravimetric Heavy Hydrocarbons ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Moisture Content LAB-175-4002 CCME Tier 1 Method-S % GRAVIMETRIC

Toluene-d8 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene-d10 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

o-Terphenyl (F2-F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Naphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Methylnaphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluorene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Phenanthrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Chrysene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[b+j]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[k]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Indeno[1,2,3-cd]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Dibenzo[ah]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[ghi]perylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Fluorobiphenyl (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

p-Terphenyl-d14 (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

B[a]P TPE ORG-170-5420 CALCULATION

IARC (coarse) GC/MS

IARC (fine) GC/MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E009548

Method Summary

ATTENTION TO: Nicole Wills

CLIENT NAME: KLOHN CRIPPEN
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CLIENT NAME: KLOHN CRIPPEN
500-2618 HOPEWELL PLACE NE
CALGARY, AB   T1Y7J7    
(403) 274-3424

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Ngoc (Ruby) Vu, Lab TechnicianSOIL ANALYSIS REVIEWED BY:

Ran Ma, Trace Organics SupervisorTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 43

Aug 28, 2015

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

15E009623AGAT WORK ORDER:

ATTENTION TO: Nicole Wills

PROJECT: A04012A07

Laboratories (V1) Page 1 of 43

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH15-033 1.

0-1.5

BH15-033 0.

3-0.6

BH15-035 1.

0-1.5

BH15-033 2.

5-3.0

BH15-034 0.

15-0.3

BH15-034 0.

3-0.6

BH15-034 1.

0-1.5

BH15-035 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826736882660 6882665 6882666 6882668 6882669 6882670 6882672G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.7 6.6 5.5 1.7 5.2 5.7 5.5Arsenic 5.70.517mg/kg

256 224 126 147 251 133 414Barium 1230.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

11.0 22.4 10.3 2.9 15.8 9.9 15.5Chromium 9.60.564mg/kg

2.3 4.0 4.3 1.9 3.1 4.3 2.9Cobalt 3.90.520mg/kg

4.4 6.2 4.0 3.5 5.7 6.2 6.4Copper 4.50.563mg/kg

5.2 5.2 3.1 1.5 4.2 4.6 5.5Lead 3.50.570mg/kg

<0.5 1.7 0.9 <0.5 0.9 0.7 1.3Molybdenum 0.60.54mg/kg

8.1 15.6 11.4 4.1 11.6 12.9 11.2Nickel 10.50.550mg/kg

0.6 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 0.8 <0.5 <0.5 <0.5 <0.5 12.0Tin 1.80.55mg/kg

<0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5Uranium <0.50.523mg/kg

17.9 15.9 11.9 4.4 15.6 16.6 14.9Vanadium 13.80.5130mg/kg

16 22 26 9 20 25 20Zinc 251200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 43



BH15-036 0.

15-0.3

BH15-035 2.

0-2.5

BH15-037 1.

0-1.5

BH15-036 0.

3-0.6

BH15-036 1.

0-1.5

BH15-037 0.

3-0.6

BH15-037 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826806882674 6882675 6882676 6882677 6882678 6882679 RDLG / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Antimony <0.50.520mg/kg

5.4 6.5 2.8 5.8 6.6 5.5 0.5Arsenic 4.00.517mg/kg

240 385 255 167 242 103 0.5Barium 3110.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Cadmium <0.50.51.4mg/kg

8.2 8.5 12.3 17.0 14.8 10.8 5Chromium 120.564mg/kg

3.7 2.7 2.8 3.6 4.1 3.8 0.5Cobalt 2.80.520mg/kg

4.2 5.5 6.8 4.0 6.2 3.8 0.5Copper 6.50.563mg/kg

3.6 7.5 2.8 6.5 5.4 3.5 0.5Lead 6.50.570mg/kg

0.6 0.6 1.1 1.3 0.9 0.8 0.5Molybdenum 0.80.54mg/kg

9.6 6.5 9.3 13.2 13.3 11.4 0.5Nickel 23.80.550mg/kg

<0.5 <0.5 <0.5 <0.5 0.7 <0.5 0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Thallium <0.50.51mg/kg

<0.5 0.8 7.8 3.2 <0.5 <0.5 0.5Tin 0.80.55mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Uranium <0.50.523mg/kg

12.0 14.2 9.9 14.5 20.9 13.2 0.5Vanadium 13.10.5130mg/kg

22 21.7 38 22 18 25 1Zinc 191200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 43



BH15-038 0.

3-0.6

BH15-038 0.

15-0.3

BH15-040 0.

6-1.0

BH15-038 1.

0-1.5

BH15-039 0.

15-0.3

BH15-039 0.

6-1.0

BH15-039 1.

0-1.5 BH15-040 0-0.15SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826886882681 6882682 6882683 6882684 6882685 6882686 6882687G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.0 6.1 5.3 5.7 5.3 7.9 4.6Arsenic 6.00.517mg/kg

248 168 103 244 145 123 297Barium 1340.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

12.0 12.8 15.0 6.5 9.6 9.4 6.7Chromium 11.00.564mg/kg

2.0 3.2 3.6 2.5 3.0 5.0 2.4Cobalt 3.70.520mg/kg

4.0 7.0 3.9 5.0 2.9 4.3 5.2Copper 3.40.563mg/kg

4.8 5.7 3.7 6.1 4.6 4.2 6.1Lead 3.40.570mg/kg

0.7 0.7 1.0 0.5 0.6 0.8 0.6Molybdenum 0.80.54mg/kg

6.3 9.6 12.6 5.9 7.9 12.1 6.2Nickel 10.40.550mg/kg

<0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5Uranium <0.50.523mg/kg

15.5 17.4 12.4 14.9 16.1 15.5 12.5Vanadium 13.80.5130mg/kg

18 27 24 17 20 33 26Zinc 251200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 43



BH15-041 0.

3-0.6

BH15-040 1.

0-1.5

BH15-043 0.

3-0.6

BH15-041 0.

6-1.0

BH15-041 1.

0-1.5

BH15-042 0.

15-0.3

BH15-042 0.

6-1.0

BH15-042 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826976882689 6882690 6882691 6882692 6882693 6882695 6882696G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.7 4.4 8.4 6.2 6.7 5.1 6.6Arsenic 4.30.517mg/kg

160 211 223 98.4 468 216 148Barium 3000.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

7.1 12.0 13.0 9.7 48.9 12.4 9.8Chromium 14.60.564mg/kg

3.3 2.6 4.4 4.0 2.9 4.1 3.1Cobalt 3.90.520mg/kg

3.7 4.8 5.7 3.7 5.6 6.1 3.5Copper 7.50.563mg/kg

4.0 4.3 5.8 3.5 18.1 4.8 4.0Lead 5.30.570mg/kg

0.8 0.9 0.5 0.8 0.9 0.6 0.9Molybdenum 1.10.54mg/kg

8.8 9.2 14.4 11.1 23.9 13.6 9.6Nickel 12.80.550mg/kg

<0.5 0.6 0.7 <0.5 <0.5 0.5 <0.5Selenium 0.60.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 1.9 <0.5 <0.5Tin 10.10.55mg/kg

<0.5 0.5 0.6 <0.5 <0.5 0.5 <0.5Uranium 0.60.523mg/kg

15.0 18.6 25.5 15.3 15.3 20.5 13.6Vanadium 19.40.5130mg/kg

23 20 17 27 19 21 21Zinc 281200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 43



BH15-043 2.

5-3.0

BH15-043 1.

0-1.5

BH15-045 1.

0-1.5

BH15-044 0.

15-0.3

BH15-044 0.

6-1.0

BH15-044 1.

0-1.5

BH15-045 0.

15-0.3

BH15-045 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827066882698 6882699 6882701 6882702 6882703 6882704 6882705G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.6 4.7 4.4 4.9 7.8 4.2 6.0Arsenic 5.00.517mg/kg

130 110 302 408 161 296 94.5Barium 93.00.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

9.9 10.3 18.8 16.0 14.5 13.2 10.6Chromium 8.90.564mg/kg

3.5 3.6 1.6 4.8 2.9 3.3 4.0Cobalt 3.30.520mg/kg

4.3 3.6 4.2 7.7 3.6 5.6 3.5Copper 3.40.563mg/kg

3.6 3.1 6.8 5.0 4.2 5.2 3.3Lead 3.50.570mg/kg

0.9 0.8 1.6 1.5 1.3 0.6 0.8Molybdenum 0.70.54mg/kg

11.5 10.7 10.7 16.8 10.7 10.6 11.6Nickel 9.90.550mg/kg

<0.5 <0.5 <0.5 0.8 <0.5 0.9 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 0.7 <0.5 1.2 <0.5Uranium <0.50.523mg/kg

14.2 13.5 14.9 22.0 14.9 20.1 15.2Vanadium 13.90.5130mg/kg

21 26 12 21 18 14 23Zinc 211200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 43



BH15-046 0.

3-0.6

BH15-046 0.

15-0.3

BH15-048 0.

6-1.0

BH15-046 1.

0-1.5

BH15-047 0.

15-0.3

BH15-047 1.

0-1.5

BH15-047 2.

5-3.0

BH15-048 0.

15-0.3SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827146882707 6882708 6882709 6882710 6882711 6882712 6882713G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.7 3.5 6.7 6.8 5.9 5.2 5.8Arsenic 6.40.517mg/kg

277 220 120 189 142 115 218Barium 1320.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

34.9 8.9 9.6 10.7 8.6 16.5 13.2Chromium 9.20.564mg/kg

2.0 2.6 3.5 2.6 3.7 3.8 3.2Cobalt 3.50.520mg/kg

5.1 3.9 4.0 5.1 3.8 4.0 4.7Copper 4.00.563mg/kg

7.0 3.8 3.6 4.9 3.5 3.2 4.8Lead 4.00.570mg/kg

3.2 0.5 0.8 <0.5 0.7 1.4 0.9Molybdenum 0.70.54mg/kg

17.7 7.9 10.8 10.0 10.2 13.2 9.1Nickel 9.90.550mg/kg

<0.5 0.7 <0.5 0.7 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Uranium <0.50.523mg/kg

19.9 14.8 12.7 21.0 13.9 13.0 17.7Vanadium 14.50.5130mg/kg

16 10 22 13 23 21 21Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 43



BH15-049 0.

15-0.3

BH15-048 1.

0-1.5

BH15-051 0.

3-0.6

BH15-049 0.

3-0.6

BH15-049 1.

0-1.5

BH15-050 0.

3-0.6

BH15-050 1.

0-1.5

BH15-050 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827226882715 6882716 6882717 6882718 6882719 6882720 6882721G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

7.4 5.3 4.9 6.3 5.1 6.8 5.2Arsenic 5.50.517mg/kg

139 286 197 117 291 142 109Barium 2100.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

12.3 20.4 9.8 9.0 13.4 9.5 7.0Chromium 30.50.564mg/kg

3.7 3.0 3.0 4.1 3.7 2.8 3.9Cobalt 2.30.520mg/kg

3.5 5.8 5.3 4.7 6.0 3.3 3.9Copper 4.00.563mg/kg

4.4 7.5 5.3 3.9 5.3 4.1 3.3Lead 5.80.570mg/kg

1.2 1.8 <0.5 0.7 1.0 1.0 0.6Molybdenum 2.50.54mg/kg

12.8 11.4 8.7 10.9 12.5 9.1 10.1Nickel 15.70.550mg/kg

<0.5 <0.5 0.6 <0.5 1.0 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 0.6 <0.5 <0.5 0.7 <0.5 0.5Uranium <0.50.523mg/kg

14.8 20.1 18.4 16.1 14.6 11.9 13.5Vanadium 19.70.5130mg/kg

25 37 17 27 12 16 25Zinc 141200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 43



BH15-051 1.

0-1.5

BH15-051 0.

6-1.0

BH15-053 1.

0-1.5

BH15-052 0.

3-0.6

BH15-052 0.

6-1.0

BH15-052 1.

0-1.5

BH15-053 0.

0-0.15

BH15-053 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827316882723 6882724 6882725 6882726 6882727 6882728 6882729G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

7.1 6.2 4.1 5.9 5.0 6.2 5.6Arsenic 6.30.517mg/kg

165 125 312 127 94.9 568 363Barium 1270.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

10.2 11.2 11.3 10.2 7.6 7.5 7.7Chromium 9.10.564mg/kg

5.1 3.9 3.9 3.9 3.1 3.7 2.5Cobalt 3.50.520mg/kg

6.5 3.8 5.8 4.1 3.1 5.8 5.6Copper 4.20.563mg/kg

5.0 3.7 4.9 3.8 3.1 5.9 8.6Lead 4.30.570mg/kg

0.9 1.0 0.9 0.9 0.7 0.7 <0.5Molybdenum 0.70.54mg/kg

13.8 11.4 10.3 12.1 9.3 10.2 7.1Nickel 12.80.550mg/kg

0.6 <0.5 0.8 <0.5 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8Tin <0.50.55mg/kg

1.6 <0.5 0.6 <0.5 <0.5 <0.5 <0.5Uranium <0.50.523mg/kg

19.7 15.0 17.2 15.0 10.9 16.2 17.2Vanadium 15.00.5130mg/kg

25 25 21 23 20 23 17Zinc 201200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 43



DUP BDUP A DUP C DUP D DUP ESAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015DATE SAMPLED:

6882732 6882733 6882734 6882735 6882736G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5Antimony 0.520mg/kg

4.5 5.9 6.3 5.4 5.8Arsenic 0.517mg/kg

232 193 103 507 92.2Barium 0.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5Beryllium 0.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5Cadmium 0.51.4mg/kg

15.3 12.1 5.3 10.2 7.0Chromium 0.564mg/kg

2.2 4.2 3.6 4.4 4.0Cobalt 0.520mg/kg

4.1 4.1 3.5 6.8 3.6Copper 0.563mg/kg

4.8 5.0 3.4 9.3 3.4Lead 0.570mg/kg

0.7 0.5 0.5 1.1 0.7Molybdenum 0.54mg/kg

9.3 10.4 9.6 13.9 10.5Nickel 0.550mg/kg

<0.5 <0.5 <0.5 0.8 <0.5Selenium 0.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5Silver 0.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5Thallium 0.51mg/kg

2.5 <0.5 <0.5 <0.5 <0.5Tin 0.55mg/kg

<0.5 <0.5 <0.5 0.7 <0.5Uranium 0.523mg/kg

18.4 19.8 12.8 22.0 13.4Vanadium 0.5130mg/kg

12 18 22 23 24Zinc 1200mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ABTier1 Soil (Ag, F)

6882660-6882670 Results are based on the dry weight of the sample.

6882672 Results are based on the dry weight of the sample.
Values verified with repeat analysis

6882673-6882675 Results are based on the dry weight of the sample.

6882676 Results are based on the dry weight of the sample.
Values verified with repeat analysis

6882677-6882696 Results are based on the dry weight of the sample.

6882697 Results are based on the dry weight of the sample.
Values verified with repeat analysis

6882698-6882736 Results are based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-24

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 43



BH15-033 1.

0-1.5

BH15-033 0.

3-0.6

BH15-035 1.

0-1.5

BH15-033 2.

5-3.0

BH15-034 0.

15-0.3

BH15-034 0.

3-0.6

BH15-034 1.

0-1.5

BH15-035 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826736882660 6882665 6882666 6882668 6882669 6882670 6882672G / S RDLUnitParameter

653 824 665 756 688 685 856True Barium by Fusion ICP 77950mg/kg

BH15-036 0.

15-0.3

BH15-035 2.

0-2.5

BH15-038 0.

15-0.3

BH15-036 0.

3-0.6

BH15-036 1.

0-1.5

BH15-037 0.

3-0.6

BH15-037 0.

6-1.0

BH15-037 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826816882674 6882675 6882676 6882677 6882678 6882679 6882680G / S RDLUnitParameter

1440 1870 546 586 792 819 546True Barium by Fusion ICP 73850mg/kg

BH15-038 1.

0-1.5

BH15-038 0.

3-0.6

BH15-040 1.

0-1.5

BH15-039 0.

15-0.3

BH15-039 0.

6-1.0

BH15-039 1.

0-1.5 BH15-040 0-0.15

BH15-040 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826896882682 6882683 6882684 6882685 6882686 6882687 6882688G / S RDLUnitParameter

751 751 335 795 704 1240 769True Barium by Fusion ICP 70350mg/kg

BH15-041 0.

6-1.0

BH15-041 0.

3-0.6

BH15-043 1.

0-1.5

BH15-041 1.

0-1.5

BH15-042 0.

15-0.3

BH15-042 0.

6-1.0

BH15-042 1.

0-1.5

BH15-043 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826986882690 6882691 6882692 6882693 6882695 6882696 6882697G / S RDLUnitParameter

714 781 710 2550 807 550 687True Barium by Fusion ICP 79450mg/kg

BH15-044 0.

15-0.3

BH15-043 2.

5-3.0

BH15-046 0.

15-0.3

BH15-044 0.

6-1.0

BH15-044 1.

0-1.5

BH15-045 0.

15-0.3

BH15-045 0.

6-1.0

BH15-045 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827076882699 6882701 6882702 6882703 6882704 6882705 6882706G / S RDLUnitParameter

607 1010 793 893 889 776 756True Barium by Fusion ICP 93950mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 11 of 43



BH15-046 1.

0-1.5

BH15-046 0.

3-0.6

BH15-048 1.

0-1.5

BH15-047 0.

15-0.3

BH15-047 1.

0-1.5

BH15-047 2.

5-3.0

BH15-048 0.

15-0.3

BH15-048 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827156882708 6882709 6882710 6882711 6882712 6882713 6882714G / S RDLUnitParameter

717 784 760 733 680 841 780True Barium by Fusion ICP 69150mg/kg

BH15-049 0.

3-0.6

BH15-049 0.

15-0.3

BH15-051 0.

6-1.0

BH15-049 1.

0-1.5

BH15-050 0.

3-0.6

BH15-050 1.

0-1.5

BH15-050 2.

5-3.0

BH15-051 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827236882716 6882717 6882718 6882719 6882720 6882721 6882722G / S RDLUnitParameter

740 763 687 622 745 734 781True Barium by Fusion ICP 82450mg/kg

BH15-052 0.

3-0.6

BH15-051 1.

0-1.5 DUP A

BH15-052 0.

6-1.0

BH15-052 1.

0-1.5

BH15-053 0.

0-0.15

BH15-053 0.

3-0.6

BH15-053 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827326882724 6882725 6882726 6882727 6882728 6882729 6882731G / S RDLUnitParameter

717 763 855 698 3550 868 666True Barium by Fusion ICP 61950mg/kg

DUP CDUP B DUP D DUP ESAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/16/2015 8/16/2015 8/16/20158/16/2015DATE SAMPLED:

6882733 6882734 6882735 6882736G / S RDLUnitParameter

720 747 1110 687True Barium by Fusion ICP 50mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6882660-6882736 Result is based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 12 of 43



BH15-033 1.

0-1.5

BH15-033 0.

3-0.6

BH15-035 1.

0-1.5

BH15-033 2.

5-3.0

BH15-034 0.

15-0.3

BH15-034 0.

3-0.6

BH15-034 1.

0-1.5

BH15-035 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826736882660 6882665 6882666 6882668 6882669 6882670 6882672G / S RDLUnitParameter

5.66 6.79 7.24 5.72 5.52 6.83 5.86pH (Saturated Paste) 7.00N/ApH Units

0.86 0.78 0.50 1.76 1.28 0.93 0.38Electrical Conductivity (Sat. Paste) 0.500.05dS/m

1.06 1.53 1.26 3.70 3.99 4.20 0.93Sodium Adsorption Ratio 0.88N/A

106 32 38 233 117 34 236Saturation Percentage 391%

188 152 38 263 359 98 38Chloride, Soluble 615mg/L

66 67 37 106 61 50 26Calcium, Soluble 541mg/L

23 4 10 35 12 5 10Potassium, Soluble 42mg/L

25 19 13 36 23 11 10Magnesium, Soluble 142mg/L

40 55 35 173 144 126 22Sodium, Soluble 282mg/L

51 46 88 475 25 132 90Sulfate, Soluble 232mg/L

3.29 3.34 1.85 5.29 3.04 2.50 1.30Calcium, Soluble (meq/L) 2.690.05meq/L

70 21 14 247 71 17 61Calcium, Soluble (mg/kg) 211mg/kg

5.30 4.29 1.07 7.42 10.1 2.76 1.07Chloride, Soluble (meq/L) 1.720.06meq/L

199 49 14 613 420 33 90Chloride, Soluble (mg/kg) 242mg/kg

2.06 1.56 1.07 2.96 1.89 0.91 0.82Magnesium, Soluble (meq/L) 1.150.08meq/L

27 6 5 84 27 4 24Magnesium, Soluble (mg/kg) 51mg/kg

0.59 0.10 0.26 0.90 0.31 0.13 0.26Potassium, Soluble (meq/L) 0.100.05meq/L

24 <2 4 82 14 <2 24Potassium, Soluble (mg/kg) <22mg/kg

1.74 2.39 1.52 7.53 6.26 5.48 0.96Sodium, Soluble (meq/L) 1.220.09meq/L

42 18 13 403 168 43 52Sodium, Soluble (mg/kg) 112mg/kg

1.06 0.96 1.83 9.89 0.52 2.75 1.87Sulfur (as Sulfate), Soluble (meq/L) 0.480.04meq/L

54 15 33 1110 29 45 212Sulfur (as Sulfate), Soluble (mg/kg) 92mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 13 of 43



BH15-036 0.

15-0.3

BH15-035 2.

0-2.5

BH15-038 0.

15-0.3

BH15-036 0.

3-0.6

BH15-036 1.

0-1.5

BH15-037 0.

3-0.6

BH15-037 0.

6-1.0

BH15-037 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826816882674 6882675 6882676 6882677 6882678 6882679 6882680G / S RDLUnitParameter

7.27 7.02 5.61 6.79 5.72 6.49 7.12pH (Saturated Paste) 5.97N/ApH Units

0.81 0.45 0.51 0.37 0.57 0.53 0.73Electrical Conductivity (Sat. Paste) 0.270.05dS/m

1.37 0.62 0.79 0.64 3.51 4.21 2.88Sodium Adsorption Ratio 0.23N/A

30 40 129 41 156 71 35Saturation Percentage 941%

62 14 28 24 17 67 81Chloride, Soluble 65mg/L

64 45 48 33 22 32 34Calcium, Soluble 351mg/L

11 13 11 7 39 14 33Potassium, Soluble 32mg/L

25 12 17 12 6 7 13Magnesium, Soluble 102mg/L

51 18 25 17 72 101 78Sodium, Soluble 62mg/L

223 77 145 35 166 52 71Sulfate, Soluble 352mg/L

3.19 2.25 2.40 1.65 1.10 1.60 1.70Calcium, Soluble (meq/L) 1.750.05meq/L

19 18 62 14 34 23 12Calcium, Soluble (mg/kg) 331mg/kg

1.75 0.39 0.79 0.68 0.48 1.89 2.28Chloride, Soluble (meq/L) 0.170.06meq/L

19 6 36 10 27 48 28Chloride, Soluble (mg/kg) 62mg/kg

2.06 0.99 1.40 0.99 0.49 0.58 1.07Magnesium, Soluble (meq/L) 0.820.08meq/L

8 5 22 5 9 5 5Magnesium, Soluble (mg/kg) 91mg/kg

0.28 0.33 0.28 0.18 1.00 0.36 0.84Potassium, Soluble (meq/L) 0.080.05meq/L

3 5 14 3 61 10 12Potassium, Soluble (mg/kg) 32mg/kg

2.22 0.78 1.09 0.74 3.13 4.39 3.39Sodium, Soluble (meq/L) 0.260.09meq/L

15 7 32 7 112 72 27Sodium, Soluble (mg/kg) 62mg/kg

4.64 1.60 3.02 0.73 3.46 1.08 1.48Sulfur (as Sulfate), Soluble (meq/L) 0.730.04meq/L

67 31 187 14 259 37 25Sulfur (as Sulfate), Soluble (mg/kg) 332mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 14 of 43



BH15-038 1.

0-1.5

BH15-038 0.

3-0.6

BH15-040 1.

0-1.5

BH15-039 0.

15-0.3

BH15-039 0.

6-1.0

BH15-039 1.

0-1.5 BH15-040 0-0.15

BH15-040 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826896882682 6882683 6882684 6882685 6882686 6882687 6882688G / S RDLUnitParameter

5.96 7.02 6.60 6.22 6.78 5.94 7.07pH (Saturated Paste) 7.26N/ApH Units

0.20 0.36 0.11 0.21 0.13 0.29 0.26Electrical Conductivity (Sat. Paste) 0.260.05dS/m

0.26 0.26 0.27 0.20 0.21 0.19 0.20Sodium Adsorption Ratio 0.32N/A

53 34 51 61 46 128 39Saturation Percentage 371%

9 5 <5 6 <5 7 <5Chloride, Soluble 55mg/L

27 40 12 30 20 38 37Calcium, Soluble 331mg/L

3 14 <2 <2 <2 2 3Potassium, Soluble 32mg/L

8 10 3 10 5 10 6Magnesium, Soluble 82mg/L

6 7 4 5 4 5 5Sodium, Soluble 82mg/L

24 23 12 21 9 61 14Sulfate, Soluble 202mg/L

1.35 2.00 0.60 1.50 1.00 1.90 1.85Calcium, Soluble (meq/L) 1.650.05meq/L

14 14 6 18 9 49 14Calcium, Soluble (mg/kg) 121mg/kg

0.25 0.14 <0.06 0.17 <0.06 0.20 <0.06Chloride, Soluble (meq/L) 0.140.06meq/L

5 <2 <2 4 <2 9 <2Chloride, Soluble (mg/kg) <22mg/kg

0.66 0.82 0.25 0.82 0.41 0.82 0.49Magnesium, Soluble (meq/L) 0.660.08meq/L

4 3 2 6 2 13 2Magnesium, Soluble (mg/kg) 31mg/kg

0.08 0.36 <0.05 <0.05 <0.05 0.05 0.08Potassium, Soluble (meq/L) 0.080.05meq/L

<2 5 <2 <2 <2 3 <2Potassium, Soluble (mg/kg) <22mg/kg

0.26 0.30 0.17 0.22 0.17 0.22 0.22Sodium, Soluble (meq/L) 0.350.09meq/L

3 2 2 3 <2 6 2Sodium, Soluble (mg/kg) 32mg/kg

0.50 0.48 0.25 0.44 0.19 1.27 0.29Sulfur (as Sulfate), Soluble (meq/L) 0.420.04meq/L

13 8 6 13 4 78 5Sulfur (as Sulfate), Soluble (mg/kg) 72mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 15 of 43



BH15-041 0.

6-1.0

BH15-041 0.

3-0.6

BH15-043 1.

0-1.5

BH15-041 1.

0-1.5

BH15-042 0.

15-0.3

BH15-042 0.

6-1.0

BH15-042 1.

0-1.5

BH15-043 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826986882690 6882691 6882692 6882693 6882695 6882696 6882697G / S RDLUnitParameter

5.82 6.01 7.26 7.14 5.83 6.81 5.98pH (Saturated Paste) 6.78N/ApH Units

0.43 0.30 0.40 0.32 0.48 0.37 0.88Electrical Conductivity (Sat. Paste) 0.620.05dS/m

0.38 0.60 1.18 0.23 0.49 0.68 1.09Sodium Adsorption Ratio 1.00N/A

119 70 38 55 67 28 140Saturation Percentage 331%

14 17 44 <5 40 28 117Chloride, Soluble 865mg/L

49 31 38 42 48 39 83Calcium, Soluble 601mg/L

4 3 11 8 6 6 14Potassium, Soluble 52mg/L

17 10 11 6 19 12 24Magnesium, Soluble 172mg/L

12 15 32 6 16 19 44Sodium, Soluble 342mg/L

114 45 38 53 65 50 190Sulfate, Soluble 512mg/L

2.45 1.55 1.90 2.10 2.40 1.95 4.14Calcium, Soluble (meq/L) 2.990.05meq/L

58 22 14 23 32 11 116Calcium, Soluble (mg/kg) 201mg/kg

0.39 0.48 1.24 <0.06 1.13 0.79 3.30Chloride, Soluble (meq/L) 2.430.06meq/L

17 12 17 <2 27 8 164Chloride, Soluble (mg/kg) 282mg/kg

1.40 0.82 0.91 0.49 1.56 0.99 1.97Magnesium, Soluble (meq/L) 1.400.08meq/L

20 7 4 3 13 3 34Magnesium, Soluble (mg/kg) 61mg/kg

0.10 0.08 0.28 0.20 0.15 0.15 0.36Potassium, Soluble (meq/L) 0.130.05meq/L

5 2 4 4 4 <2 20Potassium, Soluble (mg/kg) <22mg/kg

0.52 0.65 1.39 0.26 0.70 0.83 1.91Sodium, Soluble (meq/L) 1.480.09meq/L

14 11 12 3 11 5 62Sodium, Soluble (mg/kg) 112mg/kg

2.37 0.94 0.79 1.10 1.35 1.04 3.96Sulfur (as Sulfate), Soluble (meq/L) 1.060.04meq/L

136 32 14 29 44 14 266Sulfur (as Sulfate), Soluble (mg/kg) 172mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 16 of 43



BH15-044 0.

15-0.3

BH15-043 2.

5-3.0

BH15-046 0.

15-0.3

BH15-044 0.

6-1.0

BH15-044 1.

0-1.5

BH15-045 0.

15-0.3

BH15-045 0.

6-1.0

BH15-045 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827076882699 6882701 6882702 6882703 6882704 6882705 6882706G / S RDLUnitParameter

7.45 6.79 5.63 6.34 6.18 7.15 6.99pH (Saturated Paste) 6.31N/ApH Units

0.60 0.30 0.39 0.31 0.48 0.40 0.40Electrical Conductivity (Sat. Paste) 0.320.05dS/m

1.16 0.68 0.50 0.53 0.58 2.11 0.76Sodium Adsorption Ratio 1.16N/A

38 42 230 35 135 31 36Saturation Percentage 451%

64 19 40 23 57 47 20Chloride, Soluble 195mg/L

46 30 42 30 59 33 36Calcium, Soluble 261mg/L

10 3 2 4 <2 <2 5Potassium, Soluble 32mg/L

16 7 11 9 18 9 13Magnesium, Soluble 92mg/L

36 16 14 13 20 53 21Sodium, Soluble 272mg/L

111 46 69 30 57 38 23Sulfate, Soluble 522mg/L

2.30 1.50 2.10 1.50 2.94 1.65 1.80Calcium, Soluble (meq/L) 1.300.05meq/L

17 13 97 11 80 10 13Calcium, Soluble (mg/kg) 121mg/kg

1.81 0.54 1.13 0.65 1.61 1.33 0.56Chloride, Soluble (meq/L) 0.540.06meq/L

24 8 92 8 77 15 7Chloride, Soluble (mg/kg) 92mg/kg

1.32 0.58 0.91 0.74 1.48 0.74 1.07Magnesium, Soluble (meq/L) 0.740.08meq/L

6 3 25 3 24 3 5Magnesium, Soluble (mg/kg) 41mg/kg

0.26 0.08 0.05 0.10 <0.05 <0.05 0.13Potassium, Soluble (meq/L) 0.080.05meq/L

4 <2 5 <2 <2 <2 <2Potassium, Soluble (mg/kg) <22mg/kg

1.57 0.70 0.61 0.57 0.87 2.31 0.91Sodium, Soluble (meq/L) 1.170.09meq/L

14 7 32 5 27 16 8Sodium, Soluble (mg/kg) 122mg/kg

2.31 0.96 1.44 0.62 1.19 0.79 0.48Sulfur (as Sulfate), Soluble (meq/L) 1.080.04meq/L

42 19 159 11 77 12 8Sulfur (as Sulfate), Soluble (mg/kg) 232mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 17 of 43



BH15-046 1.

0-1.5

BH15-046 0.

3-0.6

BH15-048 1.

0-1.5

BH15-047 0.

15-0.3

BH15-047 1.

0-1.5

BH15-047 2.

5-3.0

BH15-048 0.

15-0.3

BH15-048 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827156882708 6882709 6882710 6882711 6882712 6882713 6882714G / S RDLUnitParameter

5.79 7.15 6.08 7.38 7.51 6.34 7.04pH (Saturated Paste) 7.38N/ApH Units

0.26 0.34 0.36 0.44 0.44 0.42 0.44Electrical Conductivity (Sat. Paste) 0.350.05dS/m

0.53 0.60 0.60 0.70 0.98 0.89 0.44Sodium Adsorption Ratio 0.72N/A

137 32 95 31 33 88 28Saturation Percentage 321%

27 23 22 39 45 20 21Chloride, Soluble 275mg/L

32 35 40 46 35 45 48Calcium, Soluble 341mg/L

2 5 4 6 7 2 5Potassium, Soluble 42mg/L

8 11 13 14 11 15 17Magnesium, Soluble 152mg/L

13 16 17 21 26 27 14Sodium, Soluble 202mg/L

25 29 30 49 72 45 24Sulfate, Soluble 262mg/L

1.60 1.75 2.00 2.30 1.75 2.25 2.40Calcium, Soluble (meq/L) 1.700.05meq/L

44 11 38 14 12 40 13Calcium, Soluble (mg/kg) 111mg/kg

0.76 0.65 0.62 1.10 1.27 0.56 0.59Chloride, Soluble (meq/L) 0.760.06meq/L

37 7 21 12 15 18 6Chloride, Soluble (mg/kg) 92mg/kg

0.66 0.91 1.07 1.15 0.91 1.23 1.40Magnesium, Soluble (meq/L) 1.230.08meq/L

11 4 12 4 4 13 5Magnesium, Soluble (mg/kg) 51mg/kg

0.05 0.13 0.10 0.15 0.18 0.05 0.13Potassium, Soluble (meq/L) 0.100.05meq/L

3 <2 4 <2 2 <2 <2Potassium, Soluble (mg/kg) <22mg/kg

0.57 0.70 0.74 0.91 1.13 1.17 0.61Sodium, Soluble (meq/L) 0.870.09meq/L

18 5 16 7 9 24 4Sodium, Soluble (mg/kg) 62mg/kg

0.52 0.60 0.62 1.02 1.50 0.94 0.50Sulfur (as Sulfate), Soluble (meq/L) 0.540.04meq/L

34 9 29 15 24 40 7Sulfur (as Sulfate), Soluble (mg/kg) 82mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 18 of 43



BH15-049 0.

3-0.6

BH15-049 0.

15-0.3

BH15-051 0.

6-1.0

BH15-049 1.

0-1.5

BH15-050 0.

3-0.6

BH15-050 1.

0-1.5

BH15-050 2.

5-3.0

BH15-051 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827236882716 6882717 6882718 6882719 6882720 6882721 6882722G / S RDLUnitParameter

6.49 6.22 7.37 6.44 7.19 7.52 6.09pH (Saturated Paste) 6.48N/ApH Units

0.38 0.47 0.48 0.50 0.40 0.41 0.44Electrical Conductivity (Sat. Paste) 0.670.05dS/m

0.69 0.39 0.62 0.36 0.68 1.23 0.43Sodium Adsorption Ratio 0.43N/A

84 84 30 106 30 42 58Saturation Percentage 791%

34 62 41 42 34 26 52Chloride, Soluble 435mg/L

39 59 48 62 43 30 49Calcium, Soluble 491mg/L

3 2 5 3 4 8 3Potassium, Soluble 32mg/L

15 22 19 24 14 11 18Magnesium, Soluble 182mg/L

20 14 20 13 20 31 14Sodium, Soluble 142mg/L

52 26 74 27 28 65 32Sulfate, Soluble 322mg/L

1.95 2.94 2.40 3.09 2.15 1.50 2.45Calcium, Soluble (meq/L) 2.450.05meq/L

33 50 14 66 13 13 28Calcium, Soluble (mg/kg) 391mg/kg

0.96 1.75 1.16 1.18 0.96 0.73 1.47Chloride, Soluble (meq/L) 1.210.06meq/L

29 52 12 45 10 11 30Chloride, Soluble (mg/kg) 342mg/kg

1.23 1.81 1.56 1.97 1.15 0.91 1.48Magnesium, Soluble (meq/L) 1.480.08meq/L

13 18 6 25 4 5 10Magnesium, Soluble (mg/kg) 141mg/kg

0.08 0.05 0.13 0.08 0.10 0.20 0.08Potassium, Soluble (meq/L) 0.080.05meq/L

3 <2 <2 3 <2 3 <2Potassium, Soluble (mg/kg) 22mg/kg

0.87 0.61 0.87 0.57 0.87 1.35 0.61Sodium, Soluble (meq/L) 0.610.09meq/L

17 12 6 14 6 13 8Sodium, Soluble (mg/kg) 112mg/kg

1.08 0.54 1.54 0.56 0.58 1.35 0.67Sulfur (as Sulfate), Soluble (meq/L) 0.670.04meq/L

44 22 22 29 8 27 19Sulfur (as Sulfate), Soluble (mg/kg) 252mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 19 of 43



BH15-052 0.

3-0.6

BH15-051 1.

0-1.5 DUP A

BH15-052 0.

6-1.0

BH15-052 1.

0-1.5

BH15-053 0.

0-0.15

BH15-053 0.

3-0.6

BH15-053 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827326882724 6882725 6882726 6882727 6882728 6882729 6882731G / S RDLUnitParameter

7.40 6.25 6.84 7.58 6.99 6.82 6.80pH (Saturated Paste) 5.60N/ApH Units

0.32 0.31 0.33 0.40 0.40 0.35 0.41Electrical Conductivity (Sat. Paste) 0.430.05dS/m

0.84 0.31 0.42 0.85 0.32 0.55 0.43Sodium Adsorption Ratio 0.94N/A

30 134 37 30 40 50 31Saturation Percentage 1281%

18 15 13 37 10 8 18Chloride, Soluble 655mg/L

34 40 43 39 54 40 51Calcium, Soluble 391mg/L

3 <2 3 6 4 3 4Potassium, Soluble 52mg/L

11 14 12 13 11 10 12Magnesium, Soluble 142mg/L

22 9 12 24 10 15 13Sodium, Soluble 272mg/L

18 30 17 30 63 41 29Sulfate, Soluble 342mg/L

1.70 2.00 2.15 1.95 2.69 2.00 2.54Calcium, Soluble (meq/L) 1.950.05meq/L

10 54 16 12 22 20 16Calcium, Soluble (mg/kg) 501mg/kg

0.51 0.42 0.37 1.04 0.28 0.23 0.51Chloride, Soluble (meq/L) 1.830.06meq/L

5 20 5 11 4 4 6Chloride, Soluble (mg/kg) 832mg/kg

0.91 1.15 0.99 1.07 0.91 0.82 0.99Magnesium, Soluble (meq/L) 1.150.08meq/L

3 19 4 4 4 5 4Magnesium, Soluble (mg/kg) 181mg/kg

0.08 <0.05 0.08 0.15 0.10 0.08 0.10Potassium, Soluble (meq/L) 0.130.05meq/L

<2 <2 <2 <2 <2 <2 <2Potassium, Soluble (mg/kg) 62mg/kg

0.96 0.39 0.52 1.04 0.43 0.65 0.57Sodium, Soluble (meq/L) 1.170.09meq/L

7 12 4 7 4 8 4Sodium, Soluble (mg/kg) 352mg/kg

0.37 0.62 0.35 0.62 1.31 0.85 0.60Sulfur (as Sulfate), Soluble (meq/L) 0.710.04meq/L

5 40 6 9 25 21 9Sulfur (as Sulfate), Soluble (mg/kg) 442mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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DUP CDUP B DUP D DUP ESAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/16/2015 8/16/2015 8/16/20158/16/2015DATE SAMPLED:

6882733 6882734 6882735 6882736G / S RDLUnitParameter

6.34 7.23 5.62 7.25pH (Saturated Paste) N/ApH Units

0.56 0.28 0.29 0.32Electrical Conductivity (Sat. Paste) 0.05dS/m

4.33 0.24 0.45 0.57Sodium Adsorption Ratio N/A

73 28 196 36Saturation Percentage 1%

84 5 44 17Chloride, Soluble 5mg/L

33 39 33 34Calcium, Soluble 1mg/L

15 3 <2 3Potassium, Soluble 2mg/L

6 6 8 11Magnesium, Soluble 2mg/L

103 6 11 15Sodium, Soluble 2mg/L

71 19 27 25Sulfate, Soluble 2mg/L

1.65 1.95 1.65 1.70Calcium, Soluble (meq/L) 0.05meq/L

24 11 65 12Calcium, Soluble (mg/kg) 1mg/kg

2.37 0.14 1.24 0.48Chloride, Soluble (meq/L) 0.06meq/L

61 <2 86 6Chloride, Soluble (mg/kg) 2mg/kg

0.49 0.49 0.66 0.91Magnesium, Soluble (meq/L) 0.08meq/L

4 2 16 4Magnesium, Soluble (mg/kg) 1mg/kg

0.38 0.08 <0.05 0.08Potassium, Soluble (meq/L) 0.05meq/L

11 <2 <2 <2Potassium, Soluble (mg/kg) 2mg/kg

4.48 0.26 0.48 0.65Sodium, Soluble (meq/L) 0.09meq/L

75 <2 22 5Sodium, Soluble (mg/kg) 2mg/kg

1.48 0.40 0.56 0.52Sulfur (as Sulfate), Soluble (meq/L) 0.04meq/L

52 5 53 9Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

<0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement 0.01tonnes/ha

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-26

PROJECT: A04012A07

Soil Analysis - Detailed Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-033 1.

0-1.5

BH15-033 0.

3-0.6

BH15-035 1.

0-1.5

BH15-033 2.

5-3.0

BH15-034 0.

15-0.3

BH15-034 0.

3-0.6

BH15-034 1.

0-1.5

BH15-035 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826736882660 6882665 6882666 6882668 6882669 6882670 6882672G / S RDLUnitParameter

0.052 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

4.16 <0.05 <0.05 5.17 2.21 <0.05 3.56Toluene 0.150.05mg/kg

0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

0.22 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

42 <10 <10 <10 60 <10 <10C10 - C16 (F2) <1010mg/kg

948 <10 <10 207 1940 <10 434C16 - C34 (F3) <1010mg/kg

446 <10 <10 13 904 <10 209C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

31 15 25 62 39 14 55Moisture Content 161%

Acceptable LimitsUnitSurrogate

101 107 99 99 111 100 100Toluene-d8 (BTEX) 99% 50-150

99 81 100 112 122 94 108Ethylbenzene-d10 (BTEX) 106% 50-150

111 107 90 112 114 108 109o-Terphenyl (F2-F4) 107% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-036 0.

15-0.3

BH15-035 2.

0-2.5

BH15-038 0.

15-0.3

BH15-036 0.

3-0.6

BH15-036 1.

0-1.5

BH15-037 0.

3-0.6

BH15-037 0.

6-1.0

BH15-037 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826816882674 6882675 6882676 6882677 6882678 6882679 6882680G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 0.27 0.09 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 0.08 <0.01 0.01 <0.01 <0.01Ethylbenzene 0.050.01mg/kg

<0.05 <0.05 0.88 <0.05 0.11 <0.05 <0.05Xylenes 1.300.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 329 40 <10 207 14 <10C10 - C16 (F2) 24010mg/kg

<10 60 322 <10 354 442 <10C16 - C34 (F3) 64710mg/kg

<10 <10 194 <10 84 218 <10C34 - C50 (F4) 34310mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

18 7 26 15 30 25 18Moisture Content 291%

Acceptable LimitsUnitSurrogate

103 99 100 101 101 98 98Toluene-d8 (BTEX) 99% 50-150

102 97 103 98 94 94 89Ethylbenzene-d10 (BTEX) 113% 50-150

85 99 107 87 106 87 88o-Terphenyl (F2-F4) 100% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-038 1.

0-1.5

BH15-038 0.

3-0.6

BH15-040 1.

0-1.5

BH15-039 0.

15-0.3

BH15-039 0.

6-1.0

BH15-039 1.

0-1.5 BH15-040 0-0.15

BH15-040 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826896882682 6882683 6882684 6882685 6882686 6882687 6882688G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

0.12 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

32 <10 116 <10 <10 17 <10C10 - C16 (F2) <1010mg/kg

322 <10 58 17 <10 176 18C16 - C34 (F3) <1010mg/kg

160 <10 10 <10 <10 83 <10C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

14 18 5 10 11 29 14Moisture Content 131%

Acceptable LimitsUnitSurrogate

94 101 101 99 107 96 98Toluene-d8 (BTEX) 101% 50-150

87 94 93 93 108 97 97Ethylbenzene-d10 (BTEX) 100% 50-150

106 106 115 112 89 94 116o-Terphenyl (F2-F4) 108% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-041 0.

6-1.0

BH15-041 0.

3-0.6

BH15-043 1.

0-1.5

BH15-041 1.

0-1.5

BH15-042 0.

15-0.3

BH15-042 0.

6-1.0

BH15-042 1.

0-1.5

BH15-043 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68826986882690 6882691 6882692 6882693 6882695 6882696 6882697G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005Benzene <0.0050.005mg/kg

1.44 2.70 <0.05 <0.05 2.51 <0.05 7.63Toluene 0.150.05mg/kg

0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

0.11 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

27 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

25 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

17 20 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

366 890 <10 363 895 <10 468C16 - C34 (F3) 5010mg/kg

186 515 <10 48 519 <10 250C34 - C50 (F4) 3510mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

49 25 16 7 31 13 44Moisture Content 171%

Acceptable LimitsUnitSurrogate

100 98 100 99 98 96 99Toluene-d8 (BTEX) 100% 50-150

108 95 96 101 101 91 114Ethylbenzene-d10 (BTEX) 105% 50-150

100 115 121 123 98 115 123o-Terphenyl (F2-F4) 94% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-044 0.

15-0.3

BH15-043 2.

5-3.0

BH15-046 0.

15-0.3

BH15-044 0.

6-1.0

BH15-044 1.

0-1.5

BH15-045 0.

15-0.3

BH15-045 0.

6-1.0

BH15-045 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827076882699 6882701 6882702 6882703 6882704 6882705 6882706G / S RDLUnitParameter

<0.005 <0.005 0.023 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 8.04 0.31 9.34 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 3.54 0.09 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 20.0 0.50 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 31 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 11 <10 <10C10 - C16 (F2) 1410mg/kg

16 44 842 331 463 <10 <10C16 - C34 (F3) 4010mg/kg

12 25 320 125 225 <10 <10C34 - C50 (F4) 1810mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

25 7 56 17 38 17 19Moisture Content 131%

Acceptable LimitsUnitSurrogate

102 99 98 99 100 101 100Toluene-d8 (BTEX) 100% 50-150

99 93 101 92 96 86 90Ethylbenzene-d10 (BTEX) 86% 50-150

106 114 92 82 90 107 113o-Terphenyl (F2-F4) 122% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-046 1.

0-1.5

BH15-046 0.

3-0.6

BH15-048 1.

0-1.5

BH15-047 0.

15-0.3

BH15-047 1.

0-1.5

BH15-047 2.

5-3.0

BH15-048 0.

15-0.3

BH15-048 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827156882708 6882709 6882710 6882711 6882712 6882713 6882714G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

8.20 <0.05 7.20 <0.05 <0.05 4.91 0.10Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 14 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

64 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

1210 <10 892 <10 <10 249 <10C16 - C34 (F3) <1010mg/kg

583 29 471 <10 <10 68 <10C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

36 17 30 19 24 36 14Moisture Content 151%

Acceptable LimitsUnitSurrogate

98 101 101 101 101 99 102Toluene-d8 (BTEX) 101% 50-150

88 90 109 107 108 102 106Ethylbenzene-d10 (BTEX) 104% 50-150

109 94 93 105 94 111 93o-Terphenyl (F2-F4) 93% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-049 0.

3-0.6

BH15-049 0.

15-0.3

BH15-051 0.

6-1.0

BH15-049 1.

0-1.5

BH15-050 0.

3-0.6

BH15-050 1.

0-1.5

BH15-050 2.

5-3.0

BH15-051 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827236882716 6882717 6882718 6882719 6882720 6882721 6882722G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

2.62 1.09 <0.05 2.17 <0.05 <0.05 4.28Toluene <0.050.05mg/kg

0.27 0.04 0.03 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

31.8 0.98 0.27 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

320 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

286 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

8709 371 <10 <10 <10 21 <10C10 - C16 (F2) <1010mg/kg

520 852 <10 682 <10 22 393C16 - C34 (F3) <1010mg/kg

52 463 <10 280 <10 11 220C34 - C50 (F4) <1010mg/kg

NA N/A N/A N/A N/A NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

37 36 17 51 13 24 21Moisture Content 191%

Acceptable LimitsUnitSurrogate

98 99 100 97 100 99 101Toluene-d8 (BTEX) 102% 50-150

95 107 103 93 98 105 104Ethylbenzene-d10 (BTEX) 108% 50-150

95 90 92 93 85 94 94o-Terphenyl (F2-F4) 94% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009623

DATE REPORTED: 2015-08-28

PROJECT: A04012A07
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BH15-052 0.

3-0.6

BH15-051 1.

0-1.5 DUP A

BH15-052 0.

6-1.0

BH15-052 1.

0-1.5

BH15-053 0.

0-0.15

BH15-053 0.

3-0.6

BH15-053 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/16/20158/16/2015 8/16/2015 8/16/20158/16/2015 8/16/2015 8/16/2015 8/16/2015DATE SAMPLED:

68827326882724 6882725 6882726 6882727 6882728 6882729 6882731G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 0.11 0.82 <0.05 <0.05 <0.05 <0.05Toluene 11.00.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene 2.480.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) 1310mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 21 <10 <10 <10 <10 <10C10 - C16 (F2) 10210mg/kg

<10 1480 261 <10 76 147 <10C16 - C34 (F3) 204010mg/kg

<10 682 133 <10 28 17 <10C34 - C50 (F4) 103010mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

16 42 35 18 11 55 17Moisture Content 451%

Acceptable LimitsUnitSurrogate

100 104 100 101 98 98 95Toluene-d8 (BTEX) 101% 50-150

105 120 113 106 90 106 100Ethylbenzene-d10 (BTEX) 127% 50-150

99 90 89 86 106 86 102o-Terphenyl (F2-F4) 132% 50-150

Results relate only to the items tested and to all the items tested
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DUP CDUP B DUP D DUP ESAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/16/2015 8/16/2015 8/16/20158/16/2015DATE SAMPLED:

6882733 6882734 6882735 6882736G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005Benzene 0.005mg/kg

<0.05 <0.05 3.52 <0.05Toluene 0.05mg/kg

<0.01 <0.01 2.48 <0.01Ethylbenzene 0.01mg/kg

<0.05 <0.05 17.7 <0.05Xylenes 0.05mg/kg

<10 <10 24 <10C6 - C10 (F1) 10mg/kg

<10 <10 <10 <10C6 - C10 (F1 minus BTEX) 10mg/kg

<10 <10 16 <10C10 - C16 (F2) 10mg/kg

59 <10 381 <10C16 - C34 (F3) 10mg/kg

<10 <10 89 <10C34 - C50 (F4) 10mg/kg

N/A N/A N/A N/AGravimetric Heavy Hydrocarbons 1000mg/kg

25 11 52 15Moisture Content 1%

Acceptable LimitsUnitSurrogate

93 114 101 98Toluene-d8 (BTEX) % 50-150

123 131 132 121Ethylbenzene-d10 (BTEX) % 50-150

113 106 103 100o-Terphenyl (F2-F4) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6882660-6882736 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Total C6 - C50 results are corrected for BTEX and PAH contributions (if requested).
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.
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Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6809050 6809050 9680 9110 6.1% < 40 103% 80% 120% NA 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6882679 6882679 999 1010 0.8% < 40 105% 80% 120% NA 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6882717 6882717 898 943 4.9% < 40 106% 80% 120% NA 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 233 6882660 <0.5 <0.5 NA < 0.5 107% 80% 120% 106% 80% 120%

Arsenic 233 6882660 4.7 4.1 13.6% < 0.5 98% 80% 120% 98% 80% 120%

Barium 233 6882660 256 237 7.7% < 0.5 106% 80% 120% 107% 80% 120%

Beryllium 233 6882660 <0.5 <0.5 0.0% < 0.5 89% 80% 120% 106% 80% 120%

Cadmium
 

233 6882660 <0.5 <0.5 NA < 0.5 94% 80% 120% 99% 80% 120%

Chromium 233 6882660 11.0 11.2 1.8% < 0.5 91% 80% 120% 103% 80% 120%

Cobalt 233 6882660 2.3 2.2 4.4% < 0.5 96% 80% 120% 101% 80% 120%

Copper 233 6882660 4.4 4.5 2.2% < 0.5 92% 80% 120% 102% 80% 120%

Lead 233 6882660 5.2 5.0 3.9% < 0.5 99% 80% 120% 106% 80% 120%

Molybdenum
 

233 6882660 <0.5 <0.5 NA < 0.5 95% 80% 120% 105% 80% 120%

Nickel 233 6882660 8.1 7.5 7.7% < 0.5 101% 80% 120% 94% 80% 120%

Selenium 233 6882660 0.6 <0.5 NA < 0.5 96% 80% 120% 103% 80% 120%

Silver 233 6882660 <0.5 <0.5 NA < 0.5 85% 80% 120% 100% 80% 120%

Thallium 233 6882660 <0.5 <0.5 NA < 0.5 99% 80% 120% 102% 80% 120%

Tin
 

233 6882660 <0.5 <0.5 NA < 0.5 98% 80% 120% 99% 80% 120%

Uranium 233 6882660 <0.5 <0.5 NA < 0.5 99% 80% 120% 102% 80% 120%

Vanadium 233 6882660 17.9 16.8 6.3% < 0.5 95% 80% 120% 111% 80% 120%

Zinc 233 6882660 16 16 0.0% < 1 104% 80% 120% 109% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 234 6882708 <0.5 <0.5 NA < 0.5 102% 80% 120% 99% 80% 120%
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Arsenic 234 6882708 3.5 3.3 5.9% < 0.5 106% 80% 120% 102% 80% 120%

Barium 234 6882708 220 227 3.1% < 0.5 92% 80% 120% 93% 80% 120%

Beryllium 234 6882708 <0.5 <0.5 NA < 0.5 118% 80% 120% 89% 80% 120%

Cadmium
 

234 6882708 <0.5 <0.5 NA < 0.5 89% 80% 120% 91% 80% 120%

Chromium 234 6882708 8.9 8.6 3.4% < 0.5 97% 80% 120% 112% 80% 120%

Cobalt 234 6882708 2.6 2.6 0.0% < 0.5 102% 80% 120% 104% 80% 120%

Copper 234 6882708 3.9 3.9 0.0% < 0.5 96% 80% 120% 104% 80% 120%

Lead 234 6882708 3.8 3.9 2.6% < 0.5 92% 80% 120% 97% 80% 120%

Molybdenum
 

234 6882708 0.5 0.5 0.0% < 0.5 107% 80% 120% 104% 80% 120%

Nickel 234 6882708 7.9 8.0 1.3% < 0.5 108% 80% 120% 102% 80% 120%

Selenium 234 6882708 0.7 0.8 13.3% < 0.5 97% 80% 120% 102% 80% 120%

Silver 234 6882708 <0.5 <0.5 NA < 0.5 90% 80% 120% 99% 80% 120%

Thallium 234 6882708 <0.5 <0.5 NA < 0.5 100% 80% 120% 96% 80% 120%

Tin
 

234 6882708 <0.5 <0.5 NA < 0.5 94% 80% 120% 91% 80% 120%

Uranium 234 6882708 <0.5 <0.5 NA < 0.5 100% 80% 120% 99% 80% 120%

Vanadium 234 6882708 14.8 14.3 3.4% < 0.5 101% 80% 120% 117% 80% 120%

Zinc 234 6882708 10 11 9.5% < 1 96% 80% 120% 100% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 234 6882686 <0.5 <0.5 NA < 0.5 100% 80% 120% 104% 80% 120%

Arsenic 234 6882686 7.9 6.5 19.4% < 0.5 112% 80% 120% 94% 80% 120%

Barium 234 6882686 123 110 11.2% < 0.5 92% 80% 120% 97% 80% 120%

Beryllium 234 6882686 <0.5 <0.5 NA < 0.5 88% 80% 120% 98% 80% 120%

Cadmium
 

234 6882686 <0.5 <0.5 NA < 0.5 120% 80% 120% 99% 80% 120%

Chromium 234 6882686 9.4 9.1 3.2% < 0.5 102% 80% 120% 103% 80% 120%

Cobalt 234 6882686 5.0 4.2 17.4% < 0.5 108% 80% 120% 104% 80% 120%

Copper 234 6882686 3.3 3.2 3.1% < 0.5 101% 80% 120% 97% 80% 120%

Lead 234 6882686 4.2 3.8 10.0% < 0.5 86% 80% 120% 105% 80% 120%

Molybdenum
 

234 6882686 0.8 0.7 13.3% < 0.5 109% 80% 120% 107% 80% 120%

Nickel 234 6882686 12.1 10.2 17.0% < 0.5 114% 80% 120% 100% 80% 120%

Selenium 234 6882686 <0.5 <0.5 NA < 0.5 94% 80% 120% 91% 80% 120%

Silver 234 6882686 <0.5 <0.5 NA < 0.5 108% 80% 120% 100% 80% 120%

Thallium 234 6882686 <0.5 <0.5 NA < 0.5 92% 80% 120% 104% 80% 120%

Tin
 

234 6882686 <0.5 <0.5 NA < 0.5 90% 80% 120% 100% 80% 120%

Uranium 234 6882686 <0.5 <0.5 NA < 0.5 101% 80% 120% 108% 80% 120%

Vanadium 234 6882686 15.5 14.6 6.0% < 0.5 112% 80% 120% 99% 80% 120%

Zinc 234 6882686 33 29 12.9% < 1 93% 80% 120% 85% 80% 120%
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Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882680 7.12 7.00 1.7% N/A 100% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882680 0.73 0.69 5.6% < 0.05 104% 90% 110%

Saturation Percentage 236 6882680 35 36 2.8% < 1 113% 80% 120%

Chloride, Soluble 168 6857635 27 27 0.0% < 5 110% 80% 120%

Calcium, Soluble
 

238 6882680 34 35 4.6% < 1 101% 80% 120% 106% 80% 120%

Potassium, Soluble 238 6882680 33 35 5.7% < 2 100% 80% 120% 100% 80% 120%

Magnesium, Soluble 238 6882680 13 14 6.7% < 2 102% 80% 120% 105% 80% 120%

Sodium, Soluble 238 6882680 78 83 6.2% < 2 98% 80% 120% 100% 80% 120%

Sulfate, Soluble 238 6882680 71 84 16.8% < 2 95% 80% 120% 105% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882699 7.45 7.24 2.9% N/A 99% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882699 0.60 0.58 3.0% < 0.05 104% 90% 110%

Saturation Percentage 236 6882699 38 41 7.6% < 1 118% 80% 120%

Chloride, Soluble 168 6882699 64 58 10.5% < 5 95% 80% 120%

Calcium, Soluble
 

238 6898099 27 27 0.0% < 1 101% 80% 120% 106% 80% 120%

Potassium, Soluble 238 6898099 7 7 0.0% < 2 100% 80% 120% 100% 80% 120%

Magnesium, Soluble 238 6898099 6 6 0.0% < 2 102% 80% 120% 105% 80% 120%

Sodium, Soluble 238 6898099 11 11 0.0% < 2 98% 80% 120% 100% 80% 120%

Sulfate, Soluble 238 6898099 25 29 14.8% < 2 95% 80% 120% 105% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882714 7.04 6.90 2.0% N/A 99% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882714 0.44 0.40 9.0% < 0.05 103% 90% 110%

Saturation Percentage 236 6882714 28 32 13.3% < 1 109% 80% 120%

Chloride, Soluble 168 6882468 13 12 8.0% < 5 94% 80% 120%

Calcium, Soluble
 

238 6882699 46 47 2.0% < 1 102% 80% 120% 106% 80% 120%

Potassium, Soluble 238 6882699 10 10 0.0% < 2 98% 80% 120% 104% 80% 120%

Magnesium, Soluble 238 6882699 16 16 1.2% < 2 102% 80% 120% 109% 80% 120%

Sodium, Soluble 238 6882699 36 36 1.9% < 2 97% 80% 120% 98% 80% 120%
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Sulfate, Soluble 238 6882699 111 114 2.9% < 2 92% 80% 120% 108% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

Soil Analysis - Detailed Salinity 

pH (Saturated Paste) 236 6882468 7.11 7.01 1.4% N/A 98% 90% 110%

Electrical Conductivity (Sat. Paste) 236 6882468 0.29 0.29 0.3% < 0.05 104% 90% 110%

Saturation Percentage 236 6882468 54 54 0.0% < 1 115% 80% 120%

Chloride, Soluble 1325 6882424 26 29 10.9% < 5 92% 80% 120%

Calcium, Soluble
 

238 6882714 48 50 4.1% < 1 102% 80% 120% 109% 80% 120%

Potassium, Soluble 238 6882714 5 5 0.0% < 2 97% 80% 120% 102% 80% 120%

Magnesium, Soluble 238 6882714 17 17 0.0% < 2 103% 80% 120% 108% 80% 120%

Sodium, Soluble 238 6882714 14 15 6.9% < 2 97% 80% 120% 100% 80% 120%

Sulfate, Soluble 238 6882714 24 29 18.9% < 2 97% 80% 120% 101% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
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Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 741 6895608 < 0.005 < 0.005 NA < 0.005 94% 80% 120% 87% 80% 120% 83% 60% 140%

Toluene 741 6895608 < 0.05 < 0.05 NA < 0.05 87% 80% 120% 85% 80% 120% 88% 60% 140%

Ethylbenzene 741 6895608 < 0.01 < 0.01 NA < 0.01 88% 80% 120% 92% 80% 120% 95% 60% 140%

Xylenes 741 6895608 0.21 0.16 NA < 0.05 86% 80% 120% 81% 80% 120% 78% 60% 140%

C6 - C10 (F1)
 

741 6895608 < 10 < 10 NA < 10 84% 80% 120% 89% 80% 120% 113% 60% 140%

C10 - C16 (F2) 647 6882660 42 58 32.0% < 10 87% 80% 120% 81% 80% 120% 86% 60% 140%

C16 - C34 (F3) 647 6882660 948 1090 13.9% < 10 88% 80% 120% 86% 80% 120% 92% 60% 140%

C34 - C50 (F4) 647 6882660 446 571 24.6% < 10 88% 80% 120% 89% 80% 120% 95% 60% 140%

Moisture Content 647 6882660 31 30 3.3% < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 737 6889326 < 0.005 < 0.005 NA < 0.005 86% 80% 120% 84% 80% 120% 105% 60% 140%

Toluene 737 6889326 < 0.05 < 0.05 NA < 0.05 91% 80% 120% 86% 80% 120% 107% 60% 140%

Ethylbenzene 737 6889326 0.02 0.02 NA < 0.01 100% 80% 120% 98% 80% 120% 118% 60% 140%

Xylenes 737 6889326 < 0.05 < 0.05 NA < 0.05 104% 80% 120% 82% 80% 120% 99% 60% 140%

C6 - C10 (F1)
 

737 6889326 < 10 < 10 NA < 10 115% 80% 120% 83% 80% 120% 80% 60% 140%

C10 - C16 (F2) 678 6891095 <10 <10 NA < 10 99% 80% 120% 82% 80% 120% 81% 60% 140%

C16 - C34 (F3) 678 6891095 <10 <10 NA < 10 107% 80% 120% 89% 80% 120% 87% 60% 140%

C34 - C50 (F4) 678 6891095 <10 <10 NA < 10 97% 80% 120% 90% 80% 120% 89% 60% 140%

Moisture Content 678 6891095 14 14 0.0% < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Certified By:

Results relate only to the items tested and to all the items tested
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Soil Analysis

Antimony
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Arsenic
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Barium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Beryllium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Cadmium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Chromium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP/MS

Cobalt
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Copper
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Lead
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Molybdenum
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Nickel
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Selenium
INORG-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Silver
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Thallium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Tin
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Uranium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Vanadium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Zinc
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

True Barium by Fusion ICP INOR-171-60008 ASTM D4503.08 ICP/OES

pH (Saturated Paste) INOR-171-6206 SHEPPARD 2007; MILLER 2007 PH METER

Electrical Conductivity (Sat. Paste) INO-171-6206 SHEPPARD 2007; MILLER 2007 CONDUCTIVITY METER

Sodium Adsorption Ratio
INOR-171-6201 & 
INOR-171-6002

McKeague 3.26 CALCULATION

Saturation Percentage
SOIL 0140; SOIL 0110; SOIL 
0120

MILLER 2007; SHEPPARD 2007 GRAVIMETRIC

Chloride, Soluble
SOIL 0110; SOIL 0120; INST 
0330

Carter & Gregorich 2007; SM 4500E COLORIMETER

Calcium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Potassium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Magnesium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Sodium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Sulfate, Soluble
SOIL 0110; SOIL 0120; INST 
0140

SHEPPARD 2007; EATON 2005 ICP/OES

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E009623
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Trace Organics Analysis

Benzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Toluene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Xylenes
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

C6 - C10 (F1)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C6 - C10 (F1 minus BTEX)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C10 - C16 (F2) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C16 - C34 (F3) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C34 - C50 (F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Gravimetric Heavy Hydrocarbons ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Moisture Content LAB-175-4002 CCME Tier 1 Method-S % GRAVIMETRIC

Toluene-d8 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene-d10 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

o-Terphenyl (F2-F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Results relate only to the items tested and to all the items tested
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CLIENT NAME: KLOHN CRIPPEN
500-2618 HOPEWELL PLACE NE
CALGARY, AB   T1Y7J7    
(403) 274-3424

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Jennifer Liu, AnalystSOIL ANALYSIS REVIEWED BY:

Ngoc (Ruby) Vu, Lab TechnicianTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 44

Aug 27, 2015

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

15E009678AGAT WORK ORDER:

ATTENTION TO: Nicole Wills

PROJECT: A04012A07

Laboratories (V1) Page 1 of 44

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH15-013 0.

6-1.0

BH15-013 0.

3-0.6

BH15-014 0.

6-1.0

BH15-013 2.

5-3.0

BH15-013 4.

0-4.5

BH15-014 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

8/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68835846883489 6883575 6883576 6883577 RDL 6883578 RDLG / S RDLUnitParameter

1.2 0.7 <0.5 <0.5 0.5 6.3 0.5Antimony 1.10.520mg/kg

6.9 6.0 6.0 6.4 0.5 10.6 0.5Arsenic 5.60.517mg/kg

437 308 107 142 5 6990 0.5Barium 16600.5750mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 1.3 0.5Cadmium <0.50.51.4mg/kg

14.4 11.6 8.9 10.7 0.5 34.1 0.5Chromium 10.90.564mg/kg

5.6 5.7 4.6 5.0 0.5 19.1 0.5Cobalt 6.80.520mg/kg

14.5 11.2 5.7 6.3 5 140 0.5Copper 23.20.563mg/kg

27.5 17.6 4.3 6.2 5 534 0.5Lead 59.30.570mg/kg

1.4 1.6 0.7 0.6 0.5 1.6 0.5Molybdenum 1.00.54mg/kg

13.6 12.0 13.0 13.6 0.5 19.9 0.5Nickel 10.80.550mg/kg

<0.5 0.7 <0.5 <0.5 0.5 <0.5 0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 0.5 <0.5 0.5Thallium <0.50.51mg/kg

0.6 <0.5 <0.5 <0.5 0.5 3.0 0.5Tin <0.50.55mg/kg

0.6 0.8 0.6 0.6 0.5 0.9 0.5Uranium 0.60.523mg/kg

25.2 22.2 16.6 18.6 0.5 26.4 0.5Vanadium 20.10.5130mg/kg

70 58 39 45 1 472 1Zinc 681200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis
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DATE REPORTED: 2015-08-27

PROJECT: A04012A07
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BH15-015 0.

15-0.3

BH15-014 2.

5-3.0

BH15-017 0.

3-0.6

BH15-015 0.

6-1.0

BH15-015 1.

0-1.5

BH15-016 0.

3-0.6

BH15-016 0.

6-1.0

BH15-016 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836136883591 6883599 6883606 6883607 6883609 6883610 6883611G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.3 6.8 6.5 5.6 7.4 5.0 6.5Arsenic 8.40.517mg/kg

125 270 116 125 229 285 124Barium 2100.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.3 9.9 9.0 7.8 7.6 11.2 8.9Chromium 7.10.564mg/kg

4.1 4.0 4.5 4.2 3.4 6.5 4.8Cobalt 3.40.520mg/kg

4.5 7.8 3.0 4.2 6.3 6.7 4.5Copper 5.60.563mg/kg

4.2 8.9 4.1 3.9 6.5 5.8 4.5Lead 5.80.570mg/kg

0.6 0.8 0.5 <0.5 0.6 0.8 0.5Molybdenum 0.70.54mg/kg

10.7 10.1 10.7 10.7 9.2 11.7 12.7Nickel 8.30.550mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 0.8 <0.5 <0.5 0.6 0.6 0.5Uranium 0.50.523mg/kg

15.4 19.7 17.9 15.8 17.8 21.0 19.1Vanadium 15.80.5130mg/kg

33 38 36 33 28 50 42Zinc 261200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 44



BH15-017 1.

0-1.5

BH15-017 0.

6-1.0

BH15-019 2.

5-3.0

BH15-018 0.

6-1.0

BH15-018 1.

0-1.5

BH15-018 2.

5-3.0

BH15-019 0.

6-1.0

BH15-019 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836306883615 6883619 6883621 6883623 6883626 6883628 6883629G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

3.8 5.8 4.9 5.5 5.0 3.2 4.1Arsenic 5.40.517mg/kg

317 105 313 92.6 90.6 235 78.2Barium 1020.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

11.2 8.1 10.6 8.5 7.1 9.5 6.5Chromium 7.30.564mg/kg

7.0 4.1 4.4 3.8 3.6 3.7 3.5Cobalt 3.80.520mg/kg

7.4 3.1 8.0 3.4 4.9 5.5 3.6Copper 3.90.563mg/kg

5.5 4.0 6.4 3.8 3.1 4.2 3.1Lead 3.90.570mg/kg

0.8 <0.5 0.8 <0.5 <0.5 0.5 <0.5Molybdenum <0.50.54mg/kg

12.4 10.0 11.9 10.0 9.3 9.0 8.5Nickel 10.10.550mg/kg

0.9 <0.5 0.9 <0.5 <0.5 0.7 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

0.7 <0.5 0.7 <0.5 <0.5 0.5 <0.5Uranium <0.50.523mg/kg

21.6 18.2 20.0 17.6 13.7 17.9 12.9Vanadium 15.20.5130mg/kg

37 30 64 31 31 29 28Zinc 331200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 44



BH15-020 0.

6-1.0

BH15-020 0.

3-0.6

BH15-022 1.

0-1.5

BH15-020 1.

0-1.5

BH15-021 0.

6-1.0

BH15-021 1.

0-1.5

BH15-021 2.

5-3.0

BH15-022 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836406883632 6883634 6883635 6883636 6883637 6883638 6883639G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.9 7.0 5.4 2.9 5.7 6.6 3.0Arsenic 7.10.517mg/kg

350 285 124 123 94.7 104 207Barium 1500.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

12.9 12.4 9.5 7.4 6.7 8.8 7.4Chromium 10.20.564mg/kg

4.9 2.8 4.7 3.0 4.1 4.6 1.7Cobalt 5.10.520mg/kg

8.3 5.7 8.5 3.4 3.7 4.4 3.2Copper 6.20.563mg/kg

6.7 6.2 4.2 3.6 3.7 3.9 3.9Lead 5.30.570mg/kg

1.0 0.5 <0.5 <0.5 <0.5 0.5 <0.5Molybdenum 0.70.54mg/kg

14.4 10.6 17.0 7.5 10.2 11.5 6.4Nickel 13.50.550mg/kg

0.7 0.9 <0.5 <0.5 <0.5 <0.5 0.6Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

2.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

0.8 0.6 0.6 <0.5 <0.5 0.5 <0.5Uranium 0.50.523mg/kg

21.8 30.3 19.6 16.5 14.8 17.5 15.3Vanadium 20.90.5130mg/kg

51 20 33 19 30 37 11Zinc 371200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 44



BH15-023 0.

3-0.6

BH15-022 2.

5-3.0

BH15-025 0.

0-0.15

BH15-023 0.

6-1.0

BH15-023 1.

0-1.5

BH15-024 0.

3-0.6

BH15-024 0.

6-1.0

BH15-024 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836556883641 6883642 6883643 6883645 6883650 6883652 6883653G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.6 3.9 6.5 6.2 8.4 5.9 6.0Arsenic 7.80.517mg/kg

106 260 162 104 1990 537 330Barium 18100.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

7.7 9.1 10.0 8.9 11.1 10.5 12.2Chromium 10.10.564mg/kg

4.0 4.6 4.5 4.5 4.7 5.0 4.8Cobalt 4.10.520mg/kg

3.9 8.6 6.6 4.7 13.6 9.6 10.9Copper 9.40.563mg/kg

3.7 4.8 5.0 4.3 16.1 6.6 6.1Lead 18.40.570mg/kg

0.6 <0.5 0.5 0.5 1.0 1.0 0.7Molybdenum 0.80.54mg/kg

10.5 12.2 11.9 11.8 12.4 11.7 14.4Nickel 11.00.550mg/kg

<0.5 0.7 <0.5 <0.5 <0.5 0.6 0.6Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5Tin 0.70.55mg/kg

<0.5 1.2 0.7 <0.5 0.9 0.9 0.8Uranium <0.50.523mg/kg

14.1 17.5 19.7 16.9 22.5 18.2 24.8Vanadium 19.20.5130mg/kg

35 34 37 40 49 59 46Zinc 471200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 44



BH15-025 1.

0-1.5

BH15-025 0.

6-1.0

BH15-027 1.

0-1.5

BH15-026 0.

6-1.0

BH15-026 1.

0-1.5

BH15-026 2.

5-3.0

BH15-027 0.

3-0.6

BH15-027 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836666883656 6883658 6883659 6883660 6883661 6883663 6883665G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

3.2 6.4 5.4 7.1 5.7 5.0 6.3Arsenic 6.80.517mg/kg

266 114 90.3 98.8 102 240 210Barium 95.00.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.2 8.5 7.4 8.2 7.2 12.0 12.0Chromium 8.10.564mg/kg

3.9 4.3 3.9 4.3 4.0 4.5 5.7Cobalt 4.50.520mg/kg

8.6 5.2 3.8 4.3 3.6 8.7 9.1Copper 4.40.563mg/kg

3.8 4.1 3.4 4.0 3.7 6.1 6.3Lead 4.20.570mg/kg

0.8 <0.5 <0.5 <0.5 0.5 0.9 0.5Molybdenum 0.50.54mg/kg

10.9 13.1 10.3 11.5 10.3 11.8 16.7Nickel 12.10.550mg/kg

0.6 <0.5 <0.5 <0.5 <0.5 0.7 0.6Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

0.7 0.6 <0.5 0.6 0.5 0.8 0.8Uranium 0.50.523mg/kg

13.8 17.3 15.1 16.4 13.7 20.2 23.6Vanadium 16.10.5130mg/kg

38 39 32 38 31 71 34Zinc 351200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 44



BH15-028 0.

3-0.6

BH15-028 0.

15-0.3

BH15-030 0.

15-0.3

BH15-028 1.

0-1.5

BH15-029 0.

3-0.6

BH15-029 0.

6-1.0

BH15-029 1.

0-1.5

BH15-030 0.

0-0.15SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836866883669 6883671 6883672 6883674 6883681 6883683 6883685G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.1 5.5 6.4 8.5 3.7 6.6 3.9Arsenic 5.90.517mg/kg

911 125 102 172 196 107 203Barium 1510.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

9.2 8.2 8.9 8.4 7.0 8.1 8.4Chromium 9.70.564mg/kg

4.7 4.3 4.5 3.9 2.8 4.2 6.2Cobalt 5.20.520mg/kg

6.8 4.3 4.2 5.8 4.9 3.3 5.1Copper 4.90.563mg/kg

6.9 4.1 4.1 5.8 3.4 4.4 4.0Lead 5.00.570mg/kg

0.7 <0.5 0.5 0.7 0.6 0.5 0.5Molybdenum <0.50.54mg/kg

10.2 8.9 12.5 8.5 7.7 9.7 10.9Nickel 11.10.550mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

0.6 <0.5 0.7 0.6 <0.5 <0.5 <0.5Uranium 0.50.523mg/kg

17.5 17.1 17.9 17.2 12.7 14.8 15.3Vanadium 19.40.5130mg/kg

43 24 37 29 29 35 28Zinc 301200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 44



BH15-031 0.

15-0.3

BH15-030 1.

0-1.5

BH15-031 0.

3-0.6

BH15-031 1.

0-1.5

BH15-032 1.

0-1.5

BH15-032 2.

5-3.0

BH15-032 4.

0-4.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

6883693 6883695 6883697 6883698 6883700 6883701 6883706G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony 0.520mg/kg

6.6 6.5 6.1 5.8 6.6 6.0 6.1Arsenic 0.517mg/kg

89.3 481 305 96.6 90.4 103 133Barium 0.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium 0.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium 0.51.4mg/kg

7.8 12.0 12.8 7.0 8.0 8.1 7.4Chromium 0.564mg/kg

4.3 5.8 5.1 4.2 4.7 4.8 4.4Cobalt 0.520mg/kg

4.3 8.1 6.1 4.8 5.1 5.0 4.4Copper 0.563mg/kg

4.0 6.9 6.4 4.0 4.4 3.9 3.7Lead 0.570mg/kg

0.6 1.0 0.8 0.5 0.5 0.6 0.5Molybdenum 0.54mg/kg

12.3 13.0 11.9 12.1 12.7 11.9 11.6Nickel 0.550mg/kg

<0.5 0.7 0.7 <0.5 <0.5 <0.5 <0.5Selenium 0.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver 0.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium 0.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin 0.55mg/kg

0.6 0.8 0.7 0.5 <0.5 0.7 <0.5Uranium 0.523mg/kg

14.9 22.8 23.3 14.8 16.9 14.5 14.7Vanadium 0.5130mg/kg

35 40 32 32 36 34 35Zinc 1200mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Alberta Tier 1 - Soil - Agricultural - Fine

6883578-6883584 Note: Results over guideline have been confirmed through repeat analysis.

6883650 Note: Results over guideline have been confirmed through repeat analysis.

6883655 Note: Results over guideline have been confirmed through repeat analysis.

6883669 Note: Results over guideline have been confirmed through repeat analysis.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

CCME / Tier 1 Metals (soil)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 44



BH15-014 0.

6-1.0

BH15-013 0.

6-1.0

BH15-020 0.

3-0.6

BH15-021 0.

6-1.0

BH15-024 0.

3-0.6

BH15-026 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015DATE SAMPLED:

6883575 6883584 6883632 6883636 6883650 6883661G / S RDLUnitParameter

46.4 59.0 87.7 62.1 96.8 89.4Sieve Analysis - 75 microns 0.2%

Fine Coarse Coarse Coarse Coarse CoarseSieve Texture NA

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6883575-6883661 Value reported is amount of sample retained on sieve after wash with water and represents proportion by weight particles larger than indicated sieve size.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Particle Size by Sieve

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 44



BH15-013 0.

6-1.0

BH15-013 0.

3-0.6

BH15-015 0.

15-0.3

BH15-013 2.

5-3.0

BH15-013 4.

0-4.5

BH15-014 0.

3-0.6

BH15-014 0.

6-1.0

BH15-014 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68835996883489 6883575 6883576 6883577 6883578 6883584 6883591G / S RDLUnitParameter

1410 853 691 787 90900 4760 776True Barium by Fusion ICP 128050mg/kg

BH15-015 1.

0-1.5

BH15-015 0.

6-1.0

BH15-017 1.

0-1.5

BH15-016 0.

3-0.6

BH15-016 0.

6-1.0

BH15-016 1.

0-1.5

BH15-017 0.

3-0.6

BH15-017 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836196883606 6883607 6883609 6883610 6883611 6883613 6883615G / S RDLUnitParameter

877 869 1080 995 731 949 729True Barium by Fusion ICP 75550mg/kg

BH15-018 1.

0-1.5

BH15-018 0.

6-1.0

BH15-020 0.

6-1.0

BH15-018 2.

5-3.0

BH15-019 0.

6-1.0

BH15-019 1.

0-1.5

BH15-019 2.

5-3.0

BH15-020 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836346883621 6883623 6883626 6883628 6883629 6883630 6883632G / S RDLUnitParameter

842 588 723 750 767 679 836True Barium by Fusion ICP 70250mg/kg

BH15-021 0.

6-1.0

BH15-020 1.

0-1.5

BH15-023 0.

3-0.6

BH15-021 1.

0-1.5

BH15-021 2.

5-3.0

BH15-022 0.

3-0.6

BH15-022 1.

0-1.5

BH15-022 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836426883635 6883636 6883637 6883638 6883639 6883640 6883641G / S RDLUnitParameter

740 806 683 581 642 637 749True Barium by Fusion ICP 71350mg/kg

BH15-023 1.

0-1.5

BH15-023 0.

6-1.0

BH15-025 1.

0-1.5

BH15-024 0.

3-0.6

BH15-024 0.

6-1.0

BH15-024 1.

0-1.5

BH15-025 0.

0-0.15

BH15-025 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836586883643 6883645 6883650 6883652 6883653 6883655 6883656G / S RDLUnitParameter

812 650 11800 1910 978 5730 633True Barium by Fusion ICP 63950mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 11 of 44



BH15-026 1.

0-1.5

BH15-026 0.

6-1.0

BH15-028 0.

3-0.6

BH15-026 2.

5-3.0

BH15-027 0.

3-0.6

BH15-027 0.

6-1.0

BH15-027 1.

0-1.5

BH15-028 0.

15-0.3SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836716883659 6883660 6883661 6883663 6883665 6883666 6883669G / S RDLUnitParameter

716 660 746 711 909 670 2230True Barium by Fusion ICP 77250mg/kg

BH15-029 0.

3-0.6

BH15-028 1.

0-1.5

BH15-031 0.

15-0.3

BH15-029 0.

6-1.0

BH15-029 1.

0-1.5

BH15-030 0.

0-0.15

BH15-030 0.

15-0.3

BH15-030 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836956883672 6883674 6883681 6883683 6883685 6883686 6883693G / S RDLUnitParameter

754 954 897 743 888 825 652True Barium by Fusion ICP 99850mg/kg

BH15-031 1.

0-1.5

BH15-031 0.

3-0.6

BH15-032 1.

0-1.5

BH15-032 2.

5-3.0

BH15-032 4.

0-4.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015DATE SAMPLED:

6883697 6883698 6883700 6883701 6883706G / S RDLUnitParameter

830 736 756 707 869True Barium by Fusion ICP 50mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6883489-6883706 Result is based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 12 of 44



BH15-014 0.

6-1.0

BH15-013 2.

5-3.0

BH15-020 1.

0-1.5

BH15-015 0.

6-1.0

BH15-016 0.

6-1.0

BH15-017 0.

3-0.6

BH15-020 0.

3-0.6

BH15-020 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836356883576 6883584 6883606 6883610 6883613 6883632 6883634G / S RDLUnitParameter

7.94 7.33 7.12 5.85 6.76 5.88 6.02pH (Saturated Paste) 7.430.02pH Units

0.41 1.25 0.27 1.88 0.36 0.65 0.39Electrical Conductivity (Sat. Paste) 0.440.05dS/m

0.63 1.47 0.49 0.13 0.33 0.25 0.28Sodium Adsorption Ratio 0.38

29 80 31 113 37 205 95Saturation Percentage 381%

16 103 14 18 8 14 13Chloride, Soluble 175mg/L

47 61 23 338 42 70 42Calcium, Soluble 511mg/L

7 236 22 17 4 20 9Potassium, Soluble 202mg/L

9 8 5 71 8 17 12Magnesium, Soluble 81mg/L

18 46 10 10 9 9 8Sodium, Soluble 112mg/L

84 353 42 989 75 201 69Sulfur (as Sulfate), Soluble 342mg/L

2.35 3.04 1.15 16.9 2.10 3.49 2.10Calcium, Soluble (meq/L) 2.540.05meq/L

14 49 7 382 16 144 40Calcium, Soluble (mg/kg) 191mg/kg

0.45 2.91 0.39 0.51 0.23 0.39 0.37Chloride, Soluble (meq/L) 0.480.14meq/L

5 82 4 20 3 29 12Chloride, Soluble (mg/kg) 62mg/kg

0.74 0.66 0.41 5.84 0.66 1.40 0.99Magnesium, Soluble (meq/L) 0.660.08meq/L

3 6 2 80 3 35 11Magnesium, Soluble (mg/kg) 31mg/kg

0.18 6.04 0.56 0.43 0.10 0.51 0.23Potassium, Soluble (meq/L) 0.510.05meq/L

2 189 7 19 <2 41 9Potassium, Soluble (mg/kg) 82mg/kg

0.78 2.00 0.43 0.43 0.39 0.39 0.35Sodium, Soluble (meq/L) 0.480.09meq/L

5 37 3 11 3 18 8Sodium, Soluble (mg/kg) 42mg/kg

1.75 7.35 0.87 20.6 1.56 4.19 1.44Sulfur (as Sulfate), Soluble (meq/L) 0.710.04meq/L

24 282 13 1120 28 412 66Sulfur (as Sulfate), Soluble (mg/kg) 132mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 13 of 44



BH15-021 1.

0-1.5

BH15-021 0.

6-1.0

BH15-023 0.

6-1.0

BH15-021 2.

5-3.0

BH15-022 0.

3-0.6

BH15-022 1.

0-1.5

BH15-022 2.

5-3.0

BH15-023 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836436883636 6883637 6883638 6883639 6883640 6883641 6883642G / S RDLUnitParameter

6.39 7.55 7.38 6.07 7.37 7.78 6.03pH (Saturated Paste) 6.380.02pH Units

0.45 0.40 0.53 0.40 0.56 0.65 0.36Electrical Conductivity (Sat. Paste) 0.670.05dS/m

0.40 0.37 0.84 0.44 0.50 0.69 0.49Sodium Adsorption Ratio 0.49

76 32 32 126 24 31 192Saturation Percentage 641%

27 24 28 38 28 20 42Chloride, Soluble 375mg/L

47 55 47 45 75 71 44Calcium, Soluble 961mg/L

21 22 12 12 6 7 3Potassium, Soluble <22mg/L

6 8 12 12 14 12 11Magnesium, Soluble 191mg/L

11 11 25 13 18 24 14Sodium, Soluble 202mg/L

92 27 77 55 54 169 29Sulfur (as Sulfate), Soluble 402mg/L

2.35 2.74 2.35 2.25 3.74 3.54 2.20Calcium, Soluble (meq/L) 4.790.05meq/L

36 18 15 57 18 22 84Calcium, Soluble (mg/kg) 611mg/kg

0.76 0.68 0.79 1.07 0.79 0.56 1.18Chloride, Soluble (meq/L) 1.040.14meq/L

21 8 9 48 7 6 81Chloride, Soluble (mg/kg) 242mg/kg

0.49 0.66 0.99 0.99 1.15 0.99 0.91Magnesium, Soluble (meq/L) 1.560.08meq/L

5 3 4 15 3 4 21Magnesium, Soluble (mg/kg) 121mg/kg

0.54 0.56 0.31 0.31 0.15 0.18 0.08Potassium, Soluble (meq/L) <0.050.05meq/L

16 7 4 15 <2 2 6Potassium, Soluble (mg/kg) <22mg/kg

0.48 0.48 1.09 0.57 0.78 1.04 0.61Sodium, Soluble (meq/L) 0.870.09meq/L

8 4 8 16 4 7 27Sodium, Soluble (mg/kg) 132mg/kg

1.92 0.56 1.60 1.15 1.12 3.52 0.60Sulfur (as Sulfate), Soluble (meq/L) 0.830.04meq/L

70 9 25 69 13 52 56Sulfur (as Sulfate), Soluble (mg/kg) 262mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 14 of 44



BH15-024 0.

3-0.6

BH15-023 1.

0-1.5

BH15-026 0.

6-1.0

BH15-024 0.

6-1.0

BH15-024 1.

0-1.5

BH15-025 0.

0-0.15

BH15-025 0.

6-1.0

BH15-025 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836596883645 6883650 6883652 6883653 6883655 6883656 6883658G / S RDLUnitParameter

7.98 7.52 6.28 6.29 7.79 6.52 7.38pH (Saturated Paste) 7.800.02pH Units

0.38 0.54 0.52 0.40 0.64 0.59 0.58Electrical Conductivity (Sat. Paste) 0.450.05dS/m

1.00 0.56 0.69 0.77 0.61 0.75 0.75Sodium Adsorption Ratio 0.71

28 29 73 133 28 303 34Saturation Percentage 291%

36 22 36 36 44 41 41Chloride, Soluble 415mg/L

46 56 58 42 98 54 59Calcium, Soluble 421mg/L

<2 10 5 3 6 9 14Potassium, Soluble 402mg/L

11 13 16 12 12 18 15Magnesium, Soluble 111mg/L

29 18 23 22 24 25 25Sodium, Soluble 202mg/L

30 105 86 43 148 130 56Sulfur (as Sulfate), Soluble 272mg/L

2.30 2.79 2.89 2.10 4.89 2.69 2.94Calcium, Soluble (meq/L) 2.100.05meq/L

13 16 42 56 27 164 20Calcium, Soluble (mg/kg) 121mg/kg

1.02 0.62 1.02 1.02 1.24 1.16 1.16Chloride, Soluble (meq/L) 1.160.14meq/L

10 6 26 48 12 124 14Chloride, Soluble (mg/kg) 122mg/kg

0.91 1.07 1.32 0.99 0.99 1.48 1.23Magnesium, Soluble (meq/L) 0.910.08meq/L

3 4 12 16 3 55 5Magnesium, Soluble (mg/kg) 31mg/kg

<0.05 0.26 0.13 0.08 0.15 0.23 0.36Potassium, Soluble (meq/L) 1.020.05meq/L

<2 3 4 4 <2 27 5Potassium, Soluble (mg/kg) 122mg/kg

1.26 0.78 1.00 0.96 1.04 1.09 1.09Sodium, Soluble (meq/L) 0.870.09meq/L

8 5 17 29 7 76 9Sodium, Soluble (mg/kg) 62mg/kg

0.62 2.19 1.79 0.90 3.08 2.71 1.17Sulfur (as Sulfate), Soluble (meq/L) 0.560.04meq/L

8 30 63 57 41 394 19Sulfur (as Sulfate), Soluble (mg/kg) 82mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 15 of 44



BH15-026 2.

5-3.0

BH15-026 1.

0-1.5

BH15-028 1.

0-1.5

BH15-027 0.

3-0.6

BH15-027 0.

6-1.0

BH15-027 1.

0-1.5

BH15-028 0.

15-0.3

BH15-028 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836726883660 6883661 6883663 6883665 6883666 6883669 6883671G / S RDLUnitParameter

7.67 7.89 6.13 6.71 7.97 5.83 6.29pH (Saturated Paste) 7.880.02pH Units

0.57 0.85 0.63 0.44 0.38 0.73 0.27Electrical Conductivity (Sat. Paste) 0.370.05dS/m

0.88 0.92 0.32 0.39 0.51 0.12 0.24Sodium Adsorption Ratio 0.51

32 29 157 54 32 145 89Saturation Percentage 291%

57 66 19 18 30 16 14Chloride, Soluble 295mg/L

42 90 75 42 48 100 34Calcium, Soluble 461mg/L

43 14 13 30 10 8 6Potassium, Soluble 72mg/L

9 20 18 11 11 22 8Magnesium, Soluble 121mg/L

24 37 12 11 15 5 6Sodium, Soluble 152mg/L

40 216 163 45 26 242 37Sulfur (as Sulfate), Soluble 332mg/L

2.10 4.49 3.74 2.10 2.40 4.99 1.70Calcium, Soluble (meq/L) 2.300.05meq/L

13 26 118 23 15 145 30Calcium, Soluble (mg/kg) 131mg/kg

1.61 1.86 0.54 0.51 0.85 0.45 0.39Chloride, Soluble (meq/L) 0.820.14meq/L

18 19 30 10 10 23 12Chloride, Soluble (mg/kg) 82mg/kg

0.74 1.65 1.48 0.91 0.91 1.81 0.66Magnesium, Soluble (meq/L) 0.990.08meq/L

3 6 28 6 4 32 7Magnesium, Soluble (mg/kg) 31mg/kg

1.10 0.36 0.33 0.77 0.26 0.20 0.15Potassium, Soluble (meq/L) 0.180.05meq/L

14 4 20 16 3 12 5Potassium, Soluble (mg/kg) 22mg/kg

1.04 1.61 0.52 0.48 0.65 0.22 0.26Sodium, Soluble (meq/L) 0.650.09meq/L

8 11 19 6 5 7 5Sodium, Soluble (mg/kg) 42mg/kg

0.83 4.50 3.39 0.94 0.54 5.04 0.77Sulfur (as Sulfate), Soluble (meq/L) 0.690.04meq/L

13 63 256 24 8 351 33Sulfur (as Sulfate), Soluble (mg/kg) 102mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 16 of 44



BH15-029 0.

6-1.0

BH15-029 0.

3-0.6

BH15-031 0.

3-0.6

BH15-029 1.

0-1.5

BH15-030 0.

0-0.15

BH15-030 0.

15-0.3

BH15-030 1.

0-1.5

BH15-031 0.

15-0.3SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836976883674 6883681 6883683 6883685 6883686 6883693 6883695G / S RDLUnitParameter

6.87 6.20 6.90 6.36 6.49 7.66 6.12pH (Saturated Paste) 6.190.02pH Units

0.22 0.58 0.21 0.51 0.42 0.45 0.91Electrical Conductivity (Sat. Paste) 0.710.05dS/m

0.29 0.22 0.35 0.34 0.51 0.80 0.69Sodium Adsorption Ratio 0.65

32 63 32 147 74 32 166Saturation Percentage 941%

7 8 9 14 12 30 59Chloride, Soluble 455mg/L

25 69 29 77 45 43 104Calcium, Soluble 901mg/L

4 5 <2 6 2 3 13Potassium, Soluble 112mg/L

5 21 7 20 13 12 29Magnesium, Soluble 241mg/L

6 8 8 13 15 23 31Sodium, Soluble 272mg/L

30 176 25 183 79 43 257Sulfur (as Sulfate), Soluble 2052mg/L

1.25 3.44 1.45 3.84 2.25 2.15 5.19Calcium, Soluble (meq/L) 4.490.05meq/L

8 43 9 113 33 14 173Calcium, Soluble (mg/kg) 851mg/kg

0.20 0.23 0.25 0.39 0.34 0.85 1.66Chloride, Soluble (meq/L) 1.270.14meq/L

2 5 3 21 9 10 98Chloride, Soluble (mg/kg) 422mg/kg

0.41 1.73 0.58 1.65 1.07 0.99 2.39Magnesium, Soluble (meq/L) 1.970.08meq/L

2 13 2 29 10 4 48Magnesium, Soluble (mg/kg) 231mg/kg

0.10 0.13 <0.05 0.15 0.05 0.08 0.33Potassium, Soluble (meq/L) 0.280.05meq/L

<2 3 <2 9 <2 <2 22Potassium, Soluble (mg/kg) 102mg/kg

0.26 0.35 0.35 0.57 0.65 1.00 1.35Sodium, Soluble (meq/L) 1.170.09meq/L

<2 5 3 19 11 7 51Sodium, Soluble (mg/kg) 252mg/kg

0.62 3.66 0.52 3.81 1.64 0.90 5.35Sulfur (as Sulfate), Soluble (meq/L) 4.270.04meq/L

10 111 8 269 58 14 427Sulfur (as Sulfate), Soluble (mg/kg) 1932mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement <0.010.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 17 of 44



BH15-032 1.

0-1.5

BH15-031 1.

0-1.5

BH15-032 2.

5-3.0

BH15-032 4.

0-4.5SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/15/2015 8/15/2015 8/15/20158/15/2015DATE SAMPLED:

6883698 6883700 6883701 6883706G / S RDLUnitParameter

7.44 7.58 7.78 7.82pH (Saturated Paste) 0.02pH Units

0.68 0.64 0.88 0.71Electrical Conductivity (Sat. Paste) 0.05dS/m

0.94 1.20 1.40 1.13Sodium Adsorption Ratio

32 30 30 30Saturation Percentage 1%

60 76 131 80Chloride, Soluble 5mg/L

79 61 67 74Calcium, Soluble 1mg/L

9 16 10 9Potassium, Soluble 2mg/L

23 19 20 19Magnesium, Soluble 1mg/L

37 42 51 42Sodium, Soluble 2mg/L

159 60 102 133Sulfur (as Sulfate), Soluble 2mg/L

3.94 3.04 3.34 3.69Calcium, Soluble (meq/L) 0.05meq/L

25 18 20 22Calcium, Soluble (mg/kg) 1mg/kg

1.69 2.14 3.70 2.26Chloride, Soluble (meq/L) 0.14meq/L

19 23 39 24Chloride, Soluble (mg/kg) 2mg/kg

1.89 1.56 1.65 1.56Magnesium, Soluble (meq/L) 0.08meq/L

7 6 6 6Magnesium, Soluble (mg/kg) 1mg/kg

0.23 0.41 0.26 0.23Potassium, Soluble (meq/L) 0.05meq/L

3 5 3 3Potassium, Soluble (mg/kg) 2mg/kg

1.61 1.83 2.22 1.83Sodium, Soluble (meq/L) 0.09meq/L

12 13 15 13Sodium, Soluble (mg/kg) 2mg/kg

3.31 1.25 2.12 2.77Sulfur (as Sulfate), Soluble (meq/L) 0.04meq/L

51 18 31 40Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

<0.01 <0.01 <0.01 <0.01Theoretical Gypsum Requirement 0.01tonnes/ha

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 18 of 44



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Soil Analysis - Salinity

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6883576-6883606 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883610 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883613 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883632-6883634 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883635 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883636 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883637-6883638 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883639 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883640-6883641 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883642-6883643 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883645-6883652 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883653 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883655 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883656 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883658-6883661 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883663 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883665-6883666 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883669-6883671 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883672-6883683 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883685 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883686-6883693 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

6883695 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.
Note: Organic sample.

6883697-6883706 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 19 of 44



BH15-013 0.

6-1.0

BH15-013 0.

3-0.6

BH15-015 0.

15-0.3

BH15-013 2.

5-3.0

BH15-013 4.

0-4.5

BH15-014 0.

3-0.6

BH15-014 0.

6-1.0

BH15-014 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68835996883489 6883575 6883576 6883577 6883578 6883584 6883591G / S RDLUnitParameter

0.094 0.138 <0.005 0.013 0.094 0.12 <0.005Benzene <0.0050.005mg/kg

0.21 0.08 <0.05 <0.05 0.43 0.15 <0.05Toluene <0.050.05mg/kg

0.34 15.8 <0.01 0.08 0.36 3.98 <0.01Ethylbenzene <0.010.01mg/kg

6.34 88.2 <0.05 0.21 28.3 87.6 <0.05Xylenes 0.070.05mg/kg

364 568 <10 29 566 819 <10C6 - C10 (F1) <1010mg/kg

357 464 <10 29 537 727 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

17700 4720 <10 426 10200 26000 <10C10 - C16 (F2) <1010mg/kg

9390 2260 <10 60 931 5470 <10C16 - C34 (F3) 34710mg/kg

3770 821 <10 18 126 763 <10C34 - C50 (F4) 17210mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

12 38 17 17 8 29 17Moisture Content 541%

Acceptable LimitsUnitSurrogate

95 100 102 100 91 93 101Toluene-d8 (BTEX) 98% 50-150

82 113 111 109 85 86 112Ethylbenzene-d10 (BTEX) 114% 50-150

109 109 109 111 114 97 110o-Terphenyl (F2-F4) 117% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 20 of 44



BH15-015 1.

0-1.5

BH15-015 0.

6-1.0

BH15-017 1.

0-1.5

BH15-016 0.

3-0.6

BH15-016 0.

6-1.0

BH15-016 1.

0-1.5

BH15-017 0.

3-0.6

BH15-017 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836196883606 6883607 6883609 6883610 6883611 6883613 6883615G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.11Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 0.33 <0.05 <0.05 1.85Xylenes 0.100.05mg/kg

<10 <10 <10 <10 <10 67 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 67 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 64 55 <10 4560 279C10 - C16 (F2) 4810mg/kg

20 <10 343 141 <10 365 282C16 - C34 (F3) 2210mg/kg

<10 <10 158 59 <10 44 91C34 - C50 (F4) 1610mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

14 17 5 31 15 20 42Moisture Content 141%

Acceptable LimitsUnitSurrogate

100 101 99 96 99 94 99Toluene-d8 (BTEX) 100% 50-150

113 112 99 107 109 90 117Ethylbenzene-d10 (BTEX) 106% 50-150

118 112 111 106 114 109 113o-Terphenyl (F2-F4) 114% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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CANADA T6B 3P9
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FAX (780)462-2490
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BH15-018 1.

0-1.5

BH15-018 0.

6-1.0

BH15-020 0.

6-1.0

BH15-018 2.

5-3.0

BH15-019 0.

6-1.0

BH15-019 1.

0-1.5

BH15-019 2.

5-3.0

BH15-020 0.

3-0.6SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836346883621 6883623 6883626 6883628 6883629 6883630 6883632G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 0.25 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 1.69 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) 3510mg/kg

196 <10 <10 997 134 <10 202C16 - C34 (F3) 97910mg/kg

78 <10 <10 402 60 <10 88C34 - C50 (F4) 46510mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

32 16 18 28 21 16 49Moisture Content 261%

Acceptable LimitsUnitSurrogate

99 120 101 98 100 102 101Toluene-d8 (BTEX) 97% 50-150

106 125 114 107 95 103 116Ethylbenzene-d10 (BTEX) 106% 50-150

119 112 107 114 106 105 111o-Terphenyl (F2-F4) 114% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490
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BH15-021 0.

6-1.0

BH15-020 1.

0-1.5

BH15-023 0.

3-0.6

BH15-021 1.

0-1.5

BH15-021 2.

5-3.0

BH15-022 0.

3-0.6

BH15-022 1.

0-1.5

BH15-022 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836426883635 6883636 6883637 6883638 6883639 6883640 6883641G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 56 <10 <10C10 - C16 (F2) <1010mg/kg

31 149 <10 <10 1470 <10 <10C16 - C34 (F3) 69810mg/kg

17 68 <10 <10 694 <10 <10C34 - C50 (F4) 33410mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

19 30 17 17 46 12 16Moisture Content 611%

Acceptable LimitsUnitSurrogate

99 97 98 101 100 101 102Toluene-d8 (BTEX) 100% 50-150

108 106 107 103 110 101 101Ethylbenzene-d10 (BTEX) 112% 50-150

110 115 98 131 108 98 101o-Terphenyl (F2-F4) 107% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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TEL (780)395-2525
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BH15-023 1.

0-1.5

BH15-023 0.

6-1.0

BH15-025 1.

0-1.5

BH15-024 0.

3-0.6

BH15-024 0.

6-1.0

BH15-024 1.

0-1.5

BH15-025 0.

0-0.15

BH15-025 0.

6-1.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836586883643 6883645 6883650 6883652 6883653 6883655 6883656G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 256 519 39 <10 <10C10 - C16 (F2) <1010mg/kg

<10 <10 33 182 182 30 287C16 - C34 (F3) <1010mg/kg

10 <10 23 70 96 19 82C34 - C50 (F4) 1410mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

13 15 9 39 51 6 64Moisture Content 151%

Acceptable LimitsUnitSurrogate

102 102 102 101 100 101 100Toluene-d8 (BTEX) 103% 50-150

104 96 98 110 75 97 112Ethylbenzene-d10 (BTEX) 101% 50-150

105 117 121 110 117 112 115o-Terphenyl (F2-F4) 138% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490
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BH15-026 1.

0-1.5

BH15-026 0.

6-1.0

BH15-028 0.

3-0.6

BH15-026 2.

5-3.0

BH15-027 0.

3-0.6

BH15-027 0.

6-1.0

BH15-027 1.

0-1.5

BH15-028 0.

15-0.3SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836716883659 6883660 6883661 6883663 6883665 6883666 6883669G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene 0.050.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes 0.070.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 18 <10 <10 <10C10 - C16 (F2) <1010mg/kg

<10 <10 <10 68 61 <10 165C16 - C34 (F3) 49410mg/kg

<10 <10 <10 71 78 <10 186C34 - C50 (F4) <1010mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

16 16 15 40 19 17 45Moisture Content 261%

Acceptable LimitsUnitSurrogate

101 104 101 100 101 101 101Toluene-d8 (BTEX) 100% 50-150

112 111 108 121 106 107 129Ethylbenzene-d10 (BTEX) 118% 50-150

105 113 95 90 90 103 119o-Terphenyl (F2-F4) 106% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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Certified By:
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BH15-029 0.

3-0.6

BH15-028 1.

0-1.5

BH15-031 0.

15-0.3

BH15-029 0.

6-1.0

BH15-029 1.

0-1.5

BH15-030 0.

0-0.15

BH15-030 0.

15-0.3

BH15-030 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836956883672 6883674 6883681 6883683 6883685 6883686 6883693G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05Xylenes 0.070.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 296 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

<10 734 300 <10 98 589 <10C16 - C34 (F3) 8010mg/kg

13 34 231 <10 95 494 <10C34 - C50 (F4) 9110mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

16 6 39 11 37 31 13Moisture Content 501%

Acceptable LimitsUnitSurrogate

101 101 101 102 100 100 101Toluene-d8 (BTEX) 99% 50-150

113 107 120 111 123 109 101Ethylbenzene-d10 (BTEX) 118% 50-150

103 130 110 100 99 89 104o-Terphenyl (F2-F4) 98% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-031 1.

0-1.5

BH15-031 0.

3-0.6

BH15-032 1.

0-1.5

BH15-032 2.

5-3.0

BH15-032 4.

0-4.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015DATE SAMPLED:

6883697 6883698 6883700 6883701 6883706G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005Benzene 0.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Toluene 0.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene 0.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Xylenes 0.05mg/kg

<10 <10 <10 <10 <10C6 - C10 (F1) 10mg/kg

<10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) 10mg/kg

<10 <10 <10 <10 <10C10 - C16 (F2) 10mg/kg

61 249 <10 <10 <10C16 - C34 (F3) 10mg/kg

61 210 <10 <10 <10C34 - C50 (F4) 10mg/kg

NA NA NA NA NAGravimetric Heavy Hydrocarbons 1000mg/kg

27 23 13 17 16Moisture Content 1%

Acceptable LimitsUnitSurrogate

101 99 93 100 100Toluene-d8 (BTEX) % 50-150

110 106 79 100 107Ethylbenzene-d10 (BTEX) % 50-150

109 116 113 104 106o-Terphenyl (F2-F4) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6883489-6883706 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Total C6 - C50 results are corrected for BTEX and PAH contributions (if requested).
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27
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http://www.agatlabs.com
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BH15-013 0.

6-1.0

BH15-013 0.

3-0.6

BH15-015 0.

6-1.0

BH15-013 4.

0-4.5

BH15-014 0.

3-0.6

BH15-014 0.

6-1.0

BH15-014 2.

5-3.0

BH15-015 0.

15-0.3SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836066883489 6883575 6883577 6883578 6883584 6883591 6883599G / S RDLUnitParameter

17.5 14.0 0.110 22.8 37.1 0.043 0.043Naphthalene <0.0050.005mg/kg

57.8 24.0 0.898 56.2 79.4 0.103 0.0322-Methylnaphthalene <0.0050.005mg/kg

0.507 0.150 <0.005 0.478 0.687 <0.005 <0.005Acenaphthylene <0.0050.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005mg/kg

3.28 0.47 0.08 1.86 4.58 <0.02 <0.02Fluorene <0.020.02mg/kg

1.06 0.28 0.07 1.40 6.61 <0.02 <0.02Phenanthrene <0.020.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.004mg/kg

0.09 0.02 <0.01 0.04 <0.01 <0.01 <0.01Fluoranthene <0.010.01mg/kg

0.23 0.04 0.01 0.11 0.71 <0.01 <0.01Pyrene <0.010.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene <0.050.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene <0.050.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene <0.050.05mg/kg

0.027 0.027 0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.0270.027mg/kg

0.11 0.11 0.11 0.11 0.11 0.11 0.11IARC (coarse) 0.110.11

0.22 0.22 0.22 0.22 0.22 0.22 0.22IARC (fine) 0.220.22

Acceptable LimitsUnitSurrogate

104 95 96 121 85 89 1012-Fluorobiphenyl (PAH) 107% 50-150

99 97 105 123 95 97 110p-Terphenyl-d14 (PAH) 120% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-19

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E009678

DATE REPORTED: 2015-08-27
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BH15-016 0.

3-0.6

BH15-015 1.

0-1.5

BH15-018 0.

6-1.0

BH15-016 0.

6-1.0

BH15-016 1.

0-1.5

BH15-017 0.

3-0.6

BH15-017 0.

6-1.0

BH15-017 1.

0-1.5SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015 8/15/2015 8/15/2015 8/15/2015DATE SAMPLED:

68836216883607 6883609 6883610 6883611 6883613 6883615 6883619G / S RDLUnitParameter

<0.005 <0.005 1.73 0.048 <0.005 1.30 0.106Naphthalene <0.0050.005mg/kg

<0.005 0.015 0.241 0.061 0.424 1.48 0.1542-Methylnaphthalene 0.0120.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005mg/kg

<0.02 <0.02 <0.02 <0.02 0.15 0.04 <0.02Fluorene <0.020.02mg/kg

<0.02 <0.02 <0.02 <0.02 0.08 0.02 <0.02Phenanthrene <0.020.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.004mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.01mg/kg

<0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01Pyrene <0.010.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene <0.050.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene <0.050.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene <0.050.05mg/kg

0.027 0.027 0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.0270.027mg/kg

0.11 0.11 0.11 0.11 0.11 0.11 0.11IARC (coarse) 0.110.11

0.22 0.22 0.22 0.22 0.22 0.22 0.22IARC (fine) 0.220.22

Acceptable LimitsUnitSurrogate

111 119 111 105 94 102 852-Fluorobiphenyl (PAH) 111% 50-150

121 124 113 111 108 109 101p-Terphenyl-d14 (PAH) 114% 50-150
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BH15-018 2.

5-3.0

BH15-018 1.

0-1.5

BH15-019 0.

6-1.0

BH15-019 1.

0-1.5

BH15-019 2.

5-3.0SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/15/20158/15/2015 8/15/2015 8/15/20158/15/2015DATE SAMPLED:

6883623 6883626 6883628 6883629 6883630G / S RDLUnitParameter

<0.005 <0.005 0.042 <0.005 <0.005Naphthalene 0.005mg/kg

<0.005 <0.005 0.008 <0.005 <0.0052-Methylnaphthalene 0.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene 0.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene 0.005mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02Fluorene 0.02mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02Phenanthrene 0.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004Anthracene 0.004mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene 0.01mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01Pyrene 0.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene 0.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Chrysene 0.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene 0.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene 0.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene 0.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene 0.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene 0.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene 0.05mg/kg

0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.027mg/kg

0.11 0.11 0.11 0.11 0.11IARC (coarse) 0.11

0.22 0.22 0.22 0.22 0.22IARC (fine) 0.22

Acceptable LimitsUnitSurrogate

108 101 107 94 902-Fluorobiphenyl (PAH) % 50-150

115 113 123 110 108p-Terphenyl-d14 (PAH) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6883489-6883630 Results are based on the dry weight of the sample.
Based on GC/MS target ion analysis.
Isomers Benzo(b)fluoranthene and Benzo(j)fluoranthene have the same GC retention time and are reported as the sum of the two. 
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Soil Analysis - Salinity

pH (Saturated Paste) 3576 5.88 5.85 0.5% < 0.02 100% 90% 110%

Electrical Conductivity (Sat. Paste) 3576 0.665 0.65 2.3% < 0.05 95% 90% 110%

Saturation Percentage 3576 205 179 13.5% < 1 100% 80% 120%

Chloride, Soluble 6883632 6883632 14 15 6.9% < 5 96% 80% 120%

Calcium, Soluble
 

6883632 6883632 70 69 0.6% < 1 109% 80% 120%

Potassium, Soluble 6883632 6883632 20 20 2.5% < 2 101% 80% 120%

Magnesium, Soluble 6883632 6883632 17 17 0.8% < 1 102% 80% 120%

Sodium, Soluble 6883632 6883632 9 9 0.0% < 2 103% 80% 120%

Sulfur (as Sulfate), Soluble 6883632 6883632 201 203 0.8% < 2 95% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Salinity

pH (Saturated Paste) 3672 7.88 7.86 0.3% < 0.02 100% 90% 110%

Electrical Conductivity (Sat. Paste) 3672 0.37 0.38 2.7% < 0.05 95% 90% 110%

Saturation Percentage 3672 29 31 6.7% < 1 100% 80% 120%

Chloride, Soluble 6883672 6883672 29 28 3.5% < 5 96% 80% 120%

Calcium, Soluble
 

6883672 6883672 46 47 2.4% < 1 103% 80% 120%

Potassium, Soluble 6883672 6883672 7 9 NA < 2 87% 80% 120%

Magnesium, Soluble 6883672 6883672 12 12 1.4% < 1 96% 80% 120%

Sodium, Soluble 6883672 6883672 15 16 1.2% < 2 96% 80% 120%

Sulfur (as Sulfate), Soluble 6883672 6883672 33 34 2.5% < 2 93% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Salinity

pH (Saturated Paste) 3698 7.44 7.46 0.3% < 0.02 100% 90% 110%

Electrical Conductivity (Sat. Paste) 3698 0.68 0.69 1.5% < 0.05 96% 90% 110%

Saturation Percentage 3698 32 35 9.0% < 1 102% 80% 120%

Chloride, Soluble 6883698 60 60 0.0% < 5 98% 80% 120%

Calcium, Soluble
 

6883698 6883698 79 78 0.9% < 1 107% 80% 120%

Potassium, Soluble 6883698 6883698 9 7 NA < 2 93% 80% 120%

Magnesium, Soluble 6883698 6883698 23 22 2.0% < 1 100% 80% 120%

Sodium, Soluble 6883698 6883698 37 36 2.8% < 2 99% 80% 120%

Sulfur (as Sulfate), Soluble 6883698 6883698 159 161 1.2% < 2 93% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP
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SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E009678

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Nicole Wills

CLIENT NAME: KLOHN CRIPPEN

PROJECT: A04012A07

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Aug 27, 2015 REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 31 of 44

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Barium by Fusion ICP-OES 6883489 6883489 1480 1510 1.8% < 40 102% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6883655 6883655 6030 6240 3.5% < 40 100% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 6883665 6883665 988 996 0.9% < 40 104% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals (soil)

Antimony 6883626 6883626 <0.5 <0.5 NA < 0.5 103% 80% 120% 118% 80% 120%

Arsenic 6883626 6883626 5.0 5.5 10.1% < 0.5 96% 80% 120% 107% 80% 120%

Barium 6883626 6883626 90.6 98.4 8.3% < 0.5 103% 80% 120% 94% 80% 120%

Beryllium 6883626 6883626 <0.5 <0.5 NA < 0.5 114% 80% 120% 106% 80% 120%

Cadmium
 

6883626 6883626 <0.5 <0.5 NA < 0.5 100% 80% 120% 111% 80% 120%

Chromium 6883626 6883626 7.1 7.9 11.2% < 0.5 103% 80% 120% 112% 80% 120%

Cobalt 6883626 6883626 3.6 4.1 12.5% < 0.5 98% 80% 120% 99% 80% 120%

Copper 6883626 6883626 4.9 5.2 5.2% < 0.5 97% 80% 120% 92% 80% 120%

Lead 6883626 6883626 3.1 3.6 13.1% < 0.5 99% 80% 120% 101% 80% 120%

Molybdenum
 

6883626 6883626 <0.5 <0.5 NA < 0.5 101% 80% 120% 89% 80% 120%

Nickel 6883626 6883626 9.3 10.6 13.0% < 0.5 97% 80% 120% 106% 80% 120%

Selenium 6883626 6883626 <0.5 <0.5 NA < 0.5 95% 80% 120% 116% 80% 120%

Silver 6883626 6883626 <0.5 <0.5 NA < 0.5 99% 80% 120% 93% 80% 120%

Thallium 6883626 6883626 <0.5 <0.5 NA < 0.5 101% 80% 120% 111% 80% 120%

Tin
 

6883626 6883626 <0.5 <0.5 NA < 0.5 109% 80% 120% 95% 80% 120%

Uranium 6883626 6883626 <0.5 <0.5 NA < 0.5 100% 80% 120% 116% 80% 120%

Vanadium 6883626 6883626 13.7 15.0 9.3% < 0.5 104% 80% 120% 103% 80% 120%

Zinc 6883626 6883626 31 33 7.6% < 1 103% 80% 120% 109% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals (soil)

Antimony 6883629 6883629 <0.5 <0.5 NA < 0.5 103% 80% 120% 94% 80% 120%

Arsenic 6883629 6883629 4.1 4.1 0.5% < 0.5 96% 80% 120% 97% 80% 120%
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Barium 6883629 6883629 78.2 85.0 8.4% < 0.5 103% 80% 120% 96% 80% 120%

Beryllium 6883629 6883629 <0.5 <0.5 NA < 0.5 114% 80% 120% 91% 80% 120%

Cadmium
 

6883629 6883629 <0.5 <0.5 NA < 0.5 100% 80% 120% 108% 80% 120%

Chromium 6883629 6883629 6.5 6.7 2.3% < 0.5 103% 80% 120% 102% 80% 120%

Cobalt 6883629 6883629 3.5 3.6 4.5% < 0.5 98% 80% 120% 88% 80% 120%

Copper 6883629 6883629 3.6 3.8 5.9% < 0.5 97% 80% 120% 85% 80% 120%

Lead 6883629 6883629 3.1 3.1 1.6% < 0.5 99% 80% 120% 93% 80% 120%

Molybdenum
 

6883629 6883629 <0.5 <0.5 NA < 0.5 101% 80% 120% 87% 80% 120%

Nickel 6883629 6883629 8.5 8.7 2.1% < 0.5 97% 80% 120% 87% 80% 120%

Selenium 6883629 6883629 <0.5 <0.5 NA < 0.5 95% 80% 120% 112% 80% 120%

Silver 6883629 6883629 <0.5 <0.5 NA < 0.5 99% 80% 120% 83% 80% 120%

Thallium 6883629 6883629 <0.5 <0.5 NA < 0.5 101% 80% 120% 106% 80% 120%

Tin
 

6883629 6883629 <0.5 <0.5 NA < 0.5 109% 80% 120% 93% 80% 120%

Uranium 6883629 6883629 <0.5 <0.5 NA < 0.5 100% 80% 120% 108% 80% 120%

Vanadium 6883629 6883629 12.9 13.9 7.6% < 0.5 104% 80% 120% 101% 80% 120%

Zinc 6883629 6883629 28 28 0.0% < 1 103% 80% 120% 94% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals (soil)

Antimony 6883659 6883659 <0.5 <0.5 NA < 0.5 103% 80% 120% 102% 80% 120%

Arsenic 6883659 6883659 5.4 5.7 5.3% < 0.5 96% 80% 120% 113% 80% 120%

Barium 6883659 6883659 90.3 79.9 12.3% < 0.5 103% 80% 120% 88% 80% 120%

Beryllium 6883659 6883659 <0.5 <0.5 NA < 0.5 114% 80% 120% 106% 80% 120%

Cadmium
 

6883659 6883659 <0.5 <0.5 NA < 0.5 100% 80% 120% 111% 80% 120%

Chromium 6883659 6883659 7.4 7.6 3.7% < 0.5 103% 80% 120% 112% 80% 120%

Cobalt 6883659 6883659 3.9 3.9 0.5% < 0.5 98% 80% 120% 97% 80% 120%

Copper 6883659 6883659 3.8 3.9 2.1% < 0.5 97% 80% 120% 94% 80% 120%

Lead 6883659 6883659 3.4 3.7 6.5% < 0.5 99% 80% 120% 106% 80% 120%

Molybdenum
 

6883659 6883659 <0.5 <0.5 NA < 0.5 101% 80% 120% 86% 80% 120%

Nickel 6883659 6883659 10.3 10.6 2.9% < 0.5 97% 80% 120% 106% 80% 120%

Selenium 6883659 6883659 <0.5 <0.5 NA < 0.5 95% 80% 120% 107% 80% 120%

Silver 6883659 6883659 <0.5 <0.5 NA < 0.5 99% 80% 120% 93% 80% 120%

Thallium 6883659 6883659 <0.5 <0.5 NA < 0.5 101% 80% 120% 116% 80% 120%

Tin
 

6883659 6883659 <0.5 <0.5 NA < 0.5 109% 80% 120% 99% 80% 120%

Uranium 6883659 6883659 <0.5 <0.5 NA < 0.5 100% 80% 120% 118% 80% 120%

Vanadium 6883659 6883659 15.1 14.8 1.8% < 0.5 104% 80% 120% 108% 80% 120%

Zinc 6883659 6883659 32 32 1.5% < 1 103% 80% 120% 108% 80% 120%
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Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals (soil)

Antimony 6890996 <0.5 <0.5 NA < 0.5 100% 80% 120% 88% 80% 120%

Arsenic 6890996 4.4 4.4 0.0% < 0.5 94% 80% 120% 94% 80% 120%

Barium 6890996 112 115 2.6% < 0.5 96% 80% 120% 94% 80% 120%

Beryllium 6890996 0.5 0.6 18.2% < 0.5 114% 80% 120% 104% 80% 120%

Cadmium
 

6890996 <0.5 <0.5 NA < 0.5 99% 80% 120% 105% 80% 120%

Chromium 6890996 20.9 22.5 7.4% < 0.5 99% 80% 120% 95% 80% 120%

Cobalt 6890996 4.2 4.1 2.4% < 0.5 93% 80% 120% 90% 80% 120%

Copper 6890996 11.4 11.1 2.7% < 0.5 96% 80% 120% 84% 80% 120%

Lead 6890996 6.7 6.5 3.0% < 0.5 101% 80% 120% 93% 80% 120%

Molybdenum
 

6890996 2.7 2.8 3.6% < 0.5 96% 80% 120% 78% 80% 120%

Nickel 6890996 14.8 15.6 5.3% < 0.5 95% 80% 120% 96% 80% 120%

Selenium 6890996 3.1 3.0 3.3% < 0.5 94% 80% 120% 98% 80% 120%

Silver 6890996 <0.5 <0.5 NA < 0.5 98% 80% 120% 83% 80% 120%

Thallium 6890996 <0.5 <0.5 NA < 0.5 103% 80% 120% 101% 80% 120%

Tin
 

6890996 <0.5 <0.5 NA < 0.5 102% 80% 120% 84% 80% 120%

Uranium 6890996 1.2 1.1 8.7% < 0.5 107% 80% 120% 98% 80% 120%

Vanadium 6890996 18.7 18.2 2.7% < 0.5 104% 80% 120% 91% 80% 120%

Zinc 6890996 53 52 1.9% < 1 100% 80% 120% 92% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
With multi element scans it is acceptable for  a maximum of 10% (including non-reported elements) of each QC criteria to fail to an absolute maximum of 10%.

 

Particle Size by Sieve 

Sieve Analysis - 75 microns 3041 97.6 99.0 1.4% < 0.2 99% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E009678

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Nicole Wills

CLIENT NAME: KLOHN CRIPPEN

PROJECT: A04012A07

Soil Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Aug 27, 2015 REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 34 of 44

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 1082 6883606 < 0.005 < 0.005 NA < 0.005 96% 80% 120% 83% 80% 120% 98% 60% 140%

Toluene 1082 6883606 < 0.05 < 0.05 NA < 0.05 100% 80% 120% 84% 80% 120% 101% 60% 140%

Ethylbenzene 1082 6883606 < 0.01 < 0.01 NA < 0.01 97% 80% 120% 82% 80% 120% 94% 60% 140%

Xylenes 1082 6883606 < 0.05 < 0.05 NA < 0.05 98% 80% 120% 82% 80% 120% 92% 60% 140%

C6 - C10 (F1)
 

1082 6883606 < 10 < 10 NA < 10 107% 80% 120% 99% 80% 120% 108% 60% 140%

C10 - C16 (F2) 791 6883606 <10 <10 NA < 10 90% 80% 120% 102% 80% 120% 99% 60% 140%

C16 - C34 (F3) 791 6883606 20 <10 NA < 10 91% 80% 120% 103% 80% 120% 111% 60% 140%

C34 - C50 (F4) 791 6883606 <10 <10 NA < 10 92% 80% 120% 98% 80% 120% 103% 60% 140%

Moisture Content 791 6883606 14 14 0.0% < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Polyaromatic Hydrocarbon Analysis - Soil 

Naphthalene 744 6883606 <0.005 <0.005 NA < 0.005 117% 70% 130% 96% 70% 130% 95% 70% 130%

2-Methylnaphthalene 744 6883606 <0.005 <0.005 NA < 0.005 91% 70% 130% 90% 70% 130%

Acenaphthylene 744 6883606 <0.005 <0.005 NA < 0.005 129% 70% 130% 74% 70% 130% 78% 70% 130%

Acenaphthene 744 6883606 <0.005 <0.005 NA < 0.005 128% 70% 130% 94% 70% 130% 92% 70% 130%

Fluorene
 

744 6883606 <0.02 <0.02 NA < 0.02 127% 70% 130% 93% 70% 130% 96% 70% 130%

Phenanthrene 744 6883606 <0.02 <0.02 NA < 0.02 110% 70% 130% 96% 70% 130% 91% 70% 130%

Anthracene 744 6883606 <0.004 <0.004 NA < 0.004 97% 70% 130% 99% 70% 130% 100% 70% 130%

Fluoranthene 744 6883606 <0.01 <0.01 NA < 0.01 118% 70% 130% 94% 70% 130% 91% 70% 130%

Pyrene 744 6883606 <0.01 <0.01 NA < 0.01 111% 70% 130% 92% 70% 130% 92% 70% 130%

Benzo[a]anthracene
 

744 6883606 <0.03 <0.03 NA < 0.03 129% 70% 130% 82% 70% 130% 88% 70% 130%

Chrysene 744 6883606 <0.05 <0.05 NA < 0.05 120% 70% 130% 99% 70% 130% 95% 70% 130%

Benzo[b+j]fluoranthene 744 6883606 <0.05 <0.05 NA < 0.05 110% 70% 130% 95% 70% 130% 77% 70% 130%

Benzo[k]fluoranthene 744 6883606 <0.05 <0.05 NA < 0.05 113% 70% 130% 93% 70% 130% 86% 70% 130%

Benzo[a]pyrene 744 6883606 <0.03 <0.03 NA < 0.03 117% 70% 130% 75% 70% 130% 84% 70% 130%

Indeno[1,2,3-cd]pyrene
 

744 6883606 <0.05 <0.05 NA < 0.05 129% 70% 130% 83% 70% 130% 91% 70% 130%

Dibenzo[ah]anthracene 744 6883606 <0.005 <0.005 NA < 0.005 125% 70% 130% 89% 70% 130% 93% 70% 130%

Benzo[ghi]perylene 744 6883606 <0.05 <0.05 NA < 0.05 128% 70% 130% 90% 70% 130% 97% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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CCME / Tier 1 Metals (soil)

Molybdenum 96% 80% 120% 78% 80% 120%BH15-013 4.0-4.5

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
With multi element scans it is acceptable for  a maximum of 10% (including non-reported elements) of each QC criteria to fail to an absolute maximum of 10%.

 

Results relate only to the items tested and to all the items tested
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Soil Analysis

Antimony
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141 

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Arsenic
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Barium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Beryllium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Cadmium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Chromium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP/MS

Cobalt
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Copper
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Lead
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Molybdenum
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Nickel
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Selenium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Silver
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Thallium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Tin
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Uranium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD 
S

ICP/MS

Vanadium
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Zinc
SOIL 0390; SOIL 0110; SOIL 
0120; INST 0141

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Sieve Analysis - 75 microns SOIL 0540; SOIL 0110 KROETSCH 2007; SHEPPARD 2007 SIEVE

True Barium by Fusion ICP SOIL- 0620, INST- 0140 ASTM D4503.08 S ICP/OES

pH (Saturated Paste)
SOIL 0110; SOIL 0120; INST 
0104

CARTER & GREGORICH 2007-pH pH METER

Electrical Conductivity (Sat. Paste)
SOIL 0110; SOIL 0120; INST 
0120

SHEPPARD 2007; MILLER 2007-S CONDUCTIVITY METER

Sodium Adsorption Ratio
SOIL 0110, SOIL 0120, INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

CALCULATION

Saturation Percentage
SOIL 0140; SOIL 0110; SOIL 
0120

CARTER & GREGORICH 2007-% GRAVIMETRIC

Chloride, Soluble
SHEPPARD 2007, EATON 
2005

Carter & Gregorich 2007; SM 4500E COLORIMETER

Calcium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Potassium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Magnesium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Results relate only to the items tested and to all the items tested
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Sodium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Sulfur (as Sulfate), Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Trace Organics Analysis

Benzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Toluene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Xylenes
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

C6 - C10 (F1)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C6 - C10 (F1 minus BTEX)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C10 - C16 (F2) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C16 - C34 (F3) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C34 - C50 (F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Gravimetric Heavy Hydrocarbons ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Moisture Content LAB-175-4002 CCME Tier 1 Method-S % GRAVIMETRIC

Toluene-d8 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene-d10 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

o-Terphenyl (F2-F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Naphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Methylnaphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluorene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Phenanthrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Chrysene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[b+j]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[k]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Indeno[1,2,3-cd]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Dibenzo[ah]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[ghi]perylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Fluorobiphenyl (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

p-Terphenyl-d14 (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

B[a]P TPE ORG-170-5420 CALCULATION

IARC (coarse) GC/MS

IARC (fine) GC/MS
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CLIENT NAME: KLOHN CRIPPEN
500-2618 HOPEWELL PLACE NE
CALGARY, AB   T1Y7J7    
(403) 274-3424
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Shanna Mills, Inorganics ManagerSOIL ANALYSIS REVIEWED BY:

Jarrod Roberts, Operations ManagerTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 73

Sep 04, 2015

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

15E011146AGAT WORK ORDER:

ATTENTION TO: Nicole Wills

PROJECT: A04012A07

Laboratories (V1) Page 1 of 73

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-056 (0.

6-1.0)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964256896314 6896402 6896408 6896419 6896420 6896422 6896424G / S RDLUnitParameter

10.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.9 4.2 6.4 5.0 6.5 5.3 3.8Arsenic 4.90.517mg/kg

617 239 100 218 113 92.9 273Barium 2700.5750mg/kg

0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

17.4 9.6 7.5 10.2 8.7 6.3 9.6Chromium 10.60.564mg/kg

2.1 3.1 3.6 2.1 4.6 3.3 3.4Cobalt 3.20.520mg/kg

5.9 6.9 4.4 4.1 4.2 3.2 7.9Copper 6.30.563mg/kg

6.1 3.9 3.5 5.5 3.5 3.6 3.6Lead 4.00.570mg/kg

0.7 0.9 0.7 0.8 0.6 0.5 1.0Molybdenum 0.80.54mg/kg

10.9 11.5 10.2 7.1 11.7 8.8 10.4Nickel 10.90.550mg/kg

<0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.6Selenium 0.80.51mg/kg

1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

1.3 0.6 <0.5 <0.5 <0.5 <0.5 0.6Uranium 0.70.523mg/kg

14.5 17.2 12.9 13.6 14.4 12.4 15.5Vanadium 19.30.5130mg/kg

13 30 23 14 27 21 34Zinc 161200mg/kg

Results relate only to the items tested and to all the items tested
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BH15-057 (0.

15-0.3)

BH15-056 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-057 (0.

6-1.0)

BH15-057 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964656896427 6896429 6896434 6896437 6896448 6896458 6896464G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.3 5.7 4.5 7.0 5.5 3.0 6.1Arsenic 10.30.517mg/kg

128 238 202 240 238 132 103Barium 8200.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.4 14.8 15.6 11.4 15.6 9.2 6.3Chromium 11.60.564mg/kg

4.5 2.4 2.3 7.2 4.4 2.9 3.7Cobalt 3.60.520mg/kg

4.6 4.8 4.4 6.2 6.4 3.0 3.2Copper 9.70.563mg/kg

4.3 6.4 5.6 5.3 4.7 3.6 3.9Lead 10.70.570mg/kg

0.5 1.3 1.4 1.0 1.5 <0.5 <0.5Molybdenum 0.90.54mg/kg

12.4 10.5 11.0 10.3 12.1 7.8 9.5Nickel 9.20.550mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5Uranium 0.50.523mg/kg

16.6 14.7 11.7 23.2 18.5 16.8 13.9Vanadium 22.00.5130mg/kg

27 14 18 21 40 22 28Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested
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BH15-059 (1.

0-1.5)

BH15-059 (0.

15-0.3)

BH15-061 (1.

0-1.5)

BH15-060 (0.

15-0.3)

BH15-060 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965096896468 6896469 6896472 6896476 6896479 6896482 6896492G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.7 5.6 5.5 4.1 5.1 6.9 4.2Arsenic 5.70.517mg/kg

276 87.4 270 256 93.6 269 262Barium 1080.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.3 6.9 6.1 9.7 5.8 8.0 9.5Chromium 6.40.564mg/kg

3.6 3.9 2.5 2.7 3.4 3.2 4.2Cobalt 4.00.520mg/kg

6.4 3.5 5.3 6.1 3.6 5.0 7.9Copper 4.20.563mg/kg

6.3 3.2 7.2 4.6 4.5 8.3 4.4Lead 3.70.570mg/kg

0.8 <0.5 0.5 0.8 <0.5 0.8 1.3Molybdenum <0.50.54mg/kg

8.7 11.1 6.4 8.5 8.8 6.8 10.7Nickel 10.20.550mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 0.7Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

0.5 <0.5 <0.5 0.5 <0.5 0.5 0.5Uranium <0.50.523mg/kg

14.9 14.3 12.9 14.7 13.0 16.6 14.1Vanadium 13.50.5130mg/kg

26 25 14 18 21 14 44Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 73



BH15-062 (0.

3-0.6)

BH15-062 (0.

15-0.3)

BH15-067 (0.

6-1.0)

BH15-062 (1.

0-1.5)

BH15-066 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-066 (1.

0-1.5)

BH15-067 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965746896514 6896527 6896529 6896560 6896564 6896567 6896572G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.8 7.4 9.0 4.7 5.6 6.8 6.6Arsenic 4.70.517mg/kg

266 251 130 244 180 94.5 299Barium 78.30.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.3 7.5 7.3 9.0 12.2 6.6 7.0Chromium 6.50.564mg/kg

3.9 3.6 4.6 5.3 2.7 4.4 3.1Cobalt 3.40.520mg/kg

6.1 6.2 4.6 7.1 3.4 4.9 5.1Copper 3.20.563mg/kg

7.1 6.6 4.1 4.4 5.8 4.2 7.8Lead 3.30.570mg/kg

<0.5 0.7 0.9 0.7 <0.5 0.6 0.7Molybdenum <0.50.54mg/kg

8.1 8.2 13.7 11.1 7.4 11.2 7.3Nickel 9.10.550mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 2.7 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Uranium <0.50.523mg/kg

17.9 16.3 15.9 17.2 22.8 16.1 15.2Vanadium 12.70.5130mg/kg

19 18 29 33 17 27 20Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 73



BH15-068 (0.

15-0.3)

BH15-067 (1.

0-1.5) DUP F

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)

BH15-069 (0.

3-0.6)

BH15-069 (0.

6-1.0)

BH15-069 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68967776896578 6896583 6896599 6896600 6896601 6896604 6896609G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.5 5.9 6.8 7.1 4.1 5.9 6.7Arsenic 6.40.517mg/kg

137 269 225 169 145 127 107Barium 1000.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

5.8 13.2 12.6 11.2 10.2 7.7 6.8Chromium 6.30.564mg/kg

3.5 4.2 4.4 5.2 3.3 4.5 4.0Cobalt 4.00.520mg/kg

3.8 6.0 6.3 6.4 6.9 5.4 4.4Copper 3.70.563mg/kg

3.9 8.1 6.4 5.4 4.5 4.7 3.9Lead 3.50.570mg/kg

<0.5 1.1 0.9 0.7 0.85 0.7 0.7Molybdenum <0.50.54mg/kg

9.9 9.2 17.6 12.6 10.9 11.9 1.1Nickel 9.80.550mg/kg

<0.5 <0.5 0.5 <0.5 0.7 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5Uranium <0.50.523mg/kg

13.0 14.0 16.4 18.3 16.9 17.8 15.1Vanadium 12.90.5130mg/kg

22 21 24 30 20 19 24Zinc 251200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 73



DUP HDUP G

BH15-113 (0.

6-1.0)DUP J

BH15-101 (0.

6-1.0)

BH15-107 (0.

15-0.3)

BH15-108 (0.

15-0.3)

BH15-113 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/17/2015 8/18/2015 8/19/20158/17/2015 8/19/2015 8/20/2015 8/20/2015DATE SAMPLED:

68975696896778 6896779 6897018 6897293 6897468 6897514 6897567G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.0 3.9 5.1 4.9 3.9 4.4 3.8Arsenic 4.80.517mg/kg

318 209 138 357 330 229 113Barium 1960.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

10.8 10.7 6.7 7.9 6.8 12.4 7.4Chromium 8.50.564mg/kg

3.9 2.8 5.7 2.6 1.7 5.2 2.7Cobalt 3.20.520mg/kg

6.4 4.4 5.3 5.7 4.1 6.1 2.2Copper 6.50.563mg/kg

4.8 4.3 5.3 16.0 11.1 4.4 4.2Lead 4.60.570mg/kg

0.6 0.5 0.9 0.8 0.6 1.3 <0.5Molybdenum <0.50.54mg/kg

12.2 8.9 16.5 6.6 4.3 11.0 7.0Nickel 10.60.550mg/kg

0.7 1.0 <0.5 <0.5 <0.5 0.7 <0.5Selenium 0.80.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

0.5 0.6 <0.5 0.6 1.5 <0.5 <0.5Tin <0.50.55mg/kg

0.7 0.7 1.4 <0.5 <0.5 0.7 <0.5Uranium <0.50.523mg/kg

21.7 13.3 13.9 16.6 12.9 17.1 17.4Vanadium 20.20.5130mg/kg

31 10 24 25 20 30 17Zinc 191200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-114 (0.

3-0.6)

BH15-113 (1.

0-1.5)

BH15-121 (0.

0-0.15)

BH15-116 (0.

0-0.15)

BH15-117 (0.

0-0.15)

BH15-118 (0.

0-0.15)

BH15-119 (0.

0-0.15)

BH15-120 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976456897574 6897578 6897588 6897607 6897609 6897610 6897627G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.4 4.6 4.7 4.0 4.8 3.6 5.0Arsenic 3.50.517mg/kg

78.5 347 220 257 246 318 181Barium 2190.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

6.6 10.1 9.3 8.2 10.3 8.9 8.2Chromium 9.60.564mg/kg

3.5 5.1 3.3 4.5 3.2 4.5 3.8Cobalt 3.00.520mg/kg

3.7 7.4 4.4 6.6 4.9 9.1 5.8Copper 7.80.563mg/kg

3.3 4.5 5.0 4.5 4.5 4.1 3.8Lead 5.30.570mg/kg

<0.5 0.8 0.5 0.6 0.7 0.7 0.6Molybdenum <0.50.54mg/kg

9.8 14.2 8.0 11.5 10.3 12.7 10.8Nickel 10.30.550mg/kg

<0.5 0.6 0.6 <0.5 0.5 0.7 0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 0.6 <0.5 <0.5 0.5 0.7 <0.5Uranium 1.30.523mg/kg

14.1 19.7 17.6 15.5 20.7 17.3 16.1Vanadium 17.90.5130mg/kg

23 28 30 33 25 41 23Zinc 91200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-116 (0.

15-0.3)

BH15-122 (0.

3-0.6)

BH15-123 (0.

0-0.15)

BH15-124 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

8/20/2015 8/21/20158/20/2015 8/21/2015DATE SAMPLED:

6897651 6897706 RDL 6901950 RDL 6901985G / S RDLUnitParameter

<0.5 <0.5 0.5 0.7 0.5 0.8Antimony 0.520mg/kg

3.9 2.1 0.5 7.4 0.5 5.8Arsenic 0.517mg/kg

281 43.6 0.5 937 0.5 1610Barium 0.5750mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Beryllium 0.55mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Cadmium 0.51.4mg/kg

9.0 5.3 0.5 22.6 0.5 15.1Chromium 0.564mg/kg

4.7 2.6 0.5 3.4 0.5 3.2Cobalt 0.520mg/kg

6.6 4.6 5 48.9 0.5 11.6Copper 0.563mg/kg

4.1 2.6 0.5 43.1 0.5 49.8Lead 0.570mg/kg

0.5 <0.5 0.5 2.5 0.5 1.8Molybdenum 0.54mg/kg

11.9 5.8 0.5 13.6 0.5 9.4Nickel 0.550mg/kg

0.5 <0.5 0.5 0.5 0.5 <0.5Selenium 0.51mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Silver 0.520mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Thallium 0.51mg/kg

<0.5 <0.5 0.5 1.1 0.5 0.5Tin 0.55mg/kg

0.5 <0.5 0.5 <0.5 0.5 <0.5Uranium 0.523mg/kg

17.2 9.9 0.5 13.5 0.5 11.7Vanadium 0.5130mg/kg

35 15 1 57 1 85Zinc 1200mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ABTier1 Soil (Ag, F)

6896314-6896464 Results are based on the dry weight of the sample.

6896465 Results are based on the dry weight of the sample.
Values verified with repeat analysis

6896468-6897706 Results are based on the dry weight of the sample.

6901950-6901985 Results are based on the dry weight of the sample.
Values verified with repeat analysis

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 73



BH15-068 (0.

3-0.6)

BH15-066 (0.

15-0.3)

BH15-107 (0.

15-0.3)DUP F DUP G DUP H

BH15-081 (0.

6-1.0)

BH15-101 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/18/2015 8/19/2015 8/19/2015DATE SAMPLED:

68974686896560 6896599 6896777 6896778 6896779 6896839 6897293G / S RDLUnitParameter

44 55 94 48 33 36 39Sieve Analysis 90N/A%

Fine Coarse Coarse Fine Fine Fine FineSieve Texture Coarse

BH15-120 (0.

0-0.15)

BH15-116 (0.

0-0.15)

BH15-122 (0.

3-0.6)

BH15-116 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/20/2015 8/20/2015 8/20/20158/20/2015DATE SAMPLED:

6897588 6897627 6897651 6897706G / S RDLUnitParameter

32 55 29 29Sieve Analysis N/A%

Fine Coarse Fine FineSieve Texture 

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896560-6897706 Value reported is amount of sample retained on a 75 micron sieve after wash with water and represents proportion by weight particles larger than indicated sieve size.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Particle Size by Sieve

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
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CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-057 (0.

15-0.3)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964296896314 6896402 6896408 6896419 6896420 6896422 6896425G / S RDLUnitParameter

816 715 776 703 824 666 803True Barium by Fusion ICP 81450mg/kg

BH15-057 (1.

0-1.5)

BH15-057 (0.

6-1.0)

BH15-059 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-059 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964696896434 6896437 6896448 6896458 6896464 6896465 6896468G / S RDLUnitParameter

382 853 785 841 763 2450 992True Barium by Fusion ICP 73750mg/kg

BH15-060 (0.

3-0.6)

BH15-060 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)

BH15-061 (1.

0-1.5)

BH15-066 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965646896472 6896476 6896479 6896482 6896492 6896509 6896560G / S RDLUnitParameter

755 641 578 809 768 763 740True Barium by Fusion ICP 57250mg/kg

BH15-067 (0.

3-0.6)

BH15-066 (1.

0-1.5)

BH15-069 (0.

3-0.6)

BH15-067 (0.

6-1.0)

BH15-067 (1.

0-1.5)

BH15-068 (0.

15-0.3)

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966016896567 6896572 6896574 6896578 6896583 6896599 6896600G / S RDLUnitParameter

696 779 822 879 795 729 790True Barium by Fusion ICP 83650mg/kg

BH15-069 (1.

0-1.5)

BH15-069 (0.

6-1.0)

BH15-107 (0.

15-0.3)DUP F DUP G DUP H

BH15-081 (0.

6-1.0)

BH15-101 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/18/2015 8/19/2015 8/19/2015DATE SAMPLED:

68974686896604 6896609 6896777 6896778 6896779 6896839 6897293G / S RDLUnitParameter

696 629 568 525 631 630 597True Barium by Fusion ICP 82850mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN
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DATE REPORTED: 2015-09-04
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TEL (780)395-2525
FAX (780)462-2490
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CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-117 (0.

0-0.15)

BH15-116 (0.

0-0.15)

BH15-116 (0.

15-0.3)

BH15-118 (0.

0-0.15)

BH15-119 (0.

0-0.15)

BH15-120 (0.

0-0.15)

BH15-121 (0.

0-0.15)

BH15-122 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68977066897588 6897607 6897609 6897610 6897627 6897645 6897651G / S RDLUnitParameter

802 674 617 655 759 784 650True Barium by Fusion ICP 70350mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896314-6897706 Result is based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP (CA)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 12 of 73



BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-056 (0.

6-1.0)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964256896314 6896402 6896408 6896419 6896420 6896422 6896424G / S RDLUnitParameter

6.01 5.67 6.66 6.09 6.72 6.48 5.38pH (CaCl2 Extraction) 5.560.02pH Units

0.20 0.37 0.44 0.30 0.26 0.33 0.38Electrical Conductivity (Sat. Paste) 0.260.01dS/m

0.28 0.19 0.19 0.21 0.19 0.21 0.18Sodium Adsorption Ratio 0.17N/A

37 133 39 57 38 40 154Saturation Percentage 1251%

8 8 5 8 <5 <5 8Chloride, Soluble 135mg/L

24 56 50 42 39 42 50Calcium, Soluble 381mg/L

3 <2 3 2 2 2 <2Potassium, Soluble <22mg/L

6 14 18 11 9 13 20Magnesium, Soluble 182mg/L

6 6 6 6 5 6 6Sodium, Soluble 52mg/L

25 69 20 48 23 28 72Sulfate, Soluble 322mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

1.20 2.79 2.50 2.10 1.95 2.10 2.50Calcium, Soluble (meq/L) 1.900.05meq/L

9 74 20 24 15 17 77Calcium, Soluble (mg/kg) 481mg/kg

0.23 0.23 0.14 0.23 <0.06 <0.06 0.23Chloride, Soluble (meq/L) 0.370.06meq/L

3 11 2 5 <2 <2 12Chloride, Soluble (mg/kg) 162mg/kg

0.49 1.15 1.48 0.91 0.74 1.07 1.65Magnesium, Soluble (meq/L) 1.480.08meq/L

2 19 7 6 3 5 31Magnesium, Soluble (mg/kg) 231mg/kg

0.08 <0.05 0.08 0.05 0.05 0.05 <0.05Potassium, Soluble (meq/L) <0.050.05meq/L

<2 <2 <2 <2 <2 <2 <2Potassium, Soluble (mg/kg) <22mg/kg

0.26 0.26 0.26 0.26 0.22 0.26 0.26Sodium, Soluble (meq/L) 0.220.09meq/L

2 8 2 3 <2 2 9Sodium, Soluble (mg/kg) 62mg/kg

0.52 1.44 0.42 1.00 0.48 0.58 1.50Sulfur (as Sulfate), Soluble (meq/L) 0.670.04meq/L

9 92 8 27 9 11 111Sulfur (as Sulfate), Soluble (mg/kg) 402mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 13 of 73



BH15-057 (0.

15-0.3)

BH15-056 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-057 (0.

6-1.0)

BH15-057 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964656896427 6896429 6896434 6896437 6896448 6896458 6896464G / S RDLUnitParameter

5.93 5.83 5.84 5.61 5.47 5.77 6.48pH (CaCl2 Extraction) 6.080.02pH Units

0.32 0.21 0.32 0.44 0.35 0.20 0.21Electrical Conductivity (Sat. Paste) 0.230.01dS/m

0.24 0.27 0.43 0.51 0.20 0.27 0.28Sodium Adsorption Ratio 0.22N/A

49 42 45 95 111 42 54Saturation Percentage 431%

7 8 12 63 8 7 <5Chloride, Soluble 55mg/L

38 25 40 51 45 26 27Calcium, Soluble 301mg/L

2 3 4 <2 3 2 3Potassium, Soluble 52mg/L

16 7 11 15 14 7 5Magnesium, Soluble 52mg/L

7 6 12 16 6 6 6Sodium, Soluble 52mg/L

31 25 34 40 92 34 18Sulfate, Soluble 372mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

1.90 1.25 2.00 2.54 2.25 1.30 1.35Calcium, Soluble (meq/L) 1.500.05meq/L

19 11 18 48 50 11 15Calcium, Soluble (mg/kg) 131mg/kg

0.20 0.23 0.34 1.78 0.23 0.20 <0.06Chloride, Soluble (meq/L) 0.140.06meq/L

3 3 5 60 9 3 <2Chloride, Soluble (mg/kg) 22mg/kg

1.32 0.58 0.91 1.23 1.15 0.58 0.41Magnesium, Soluble (meq/L) 0.410.08meq/L

8 3 5 14 16 3 3Magnesium, Soluble (mg/kg) 21mg/kg

0.05 0.08 0.10 <0.05 0.08 0.05 0.08Potassium, Soluble (meq/L) 0.130.05meq/L

<2 <2 <2 <2 3 <2 <2Potassium, Soluble (mg/kg) 22mg/kg

0.30 0.26 0.52 0.70 0.26 0.26 0.26Sodium, Soluble (meq/L) 0.220.09meq/L

3 3 5 15 7 3 3Sodium, Soluble (mg/kg) 22mg/kg

0.65 0.52 0.71 0.83 1.92 0.71 0.37Sulfur (as Sulfate), Soluble (meq/L) 0.770.04meq/L

15 11 15 38 102 14 10Sulfur (as Sulfate), Soluble (mg/kg) 162mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 14 of 73



BH15-059 (1.

0-1.5)

BH15-059 (0.

15-0.3)

BH15-061 (1.

0-1.5)

BH15-060 (0.

15-0.3)

BH15-060 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965096896468 6896469 6896472 6896476 6896479 6896482 6896492G / S RDLUnitParameter

5.64 6.66 5.94 5.16 6.75 6.53 5.75pH (CaCl2 Extraction) 6.770.02pH Units

0.65 0.27 0.29 0.42 0.31 0.44 0.75Electrical Conductivity (Sat. Paste) 0.670.01dS/m

0.22 0.32 0.56 0.55 0.63 0.80 2.31Sodium Adsorption Ratio 2.19N/A

86 40 43 152 39 40 131Saturation Percentage 421%

10 8 9 12 10 7 50Chloride, Soluble 665mg/L

88 36 29 50 32 52 53Calcium, Soluble 361mg/L

11 7 10 8 14 4 26Potassium, Soluble 562mg/L

23 7 7 13 7 10 15Magnesium, Soluble 72mg/L

9 8 13 17 15 24 74Sodium, Soluble 552mg/L

249 28 56 131 29 49 212Sulfate, Soluble 832mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

4.39 1.80 1.45 2.50 1.60 2.59 2.64Calcium, Soluble (meq/L) 1.800.05meq/L

76 14 12 76 12 21 69Calcium, Soluble (mg/kg) 151mg/kg

0.28 0.23 0.25 0.34 0.28 0.20 1.41Chloride, Soluble (meq/L) 1.860.06meq/L

9 3 4 18 4 3 66Chloride, Soluble (mg/kg) 282mg/kg

1.89 0.58 0.58 1.07 0.58 0.82 1.23Magnesium, Soluble (meq/L) 0.580.08meq/L

20 3 3 20 3 4 20Magnesium, Soluble (mg/kg) 31mg/kg

0.28 0.18 0.26 0.20 0.36 0.10 0.66Potassium, Soluble (meq/L) 1.430.05meq/L

9 3 4 12 5 <2 34Potassium, Soluble (mg/kg) 242mg/kg

0.39 0.35 0.57 0.74 0.65 1.04 3.22Sodium, Soluble (meq/L) 2.390.09meq/L

8 3 6 26 6 10 97Sodium, Soluble (mg/kg) 232mg/kg

5.18 0.58 1.17 2.73 0.60 1.02 4.41Sulfur (as Sulfate), Soluble (meq/L) 1.730.04meq/L

214 11 24 199 11 20 278Sulfur (as Sulfate), Soluble (mg/kg) 352mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 15 of 73



BH15-062 (0.

3-0.6)

BH15-062 (0.

15-0.3)

BH15-064 (0.

6-1.0)

BH15-062 (1.

0-1.5)

BH15-063 (0.

15-0.3)

BH15-063 (0.

3-0.6)

BH15-063 (1.

0-1.5)

BH15-064 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965376896514 6896527 6896529 6896530 6896531 6896532 6896535G / S RDLUnitParameter

6.68 6.29 6.80 5.61 5.80 6.79 5.33pH (CaCl2 Extraction) 6.690.02pH Units

0.63 0.56 0.25 0.45 0.29 0.35 0.21Electrical Conductivity (Sat. Paste) 0.310.01dS/m

0.75 0.24 0.39 0.30 0.33 0.40 0.30Sodium Adsorption Ratio 0.31N/A

38 54 40 119 72 38 137Saturation Percentage 391%

18 9 5 15 11 11 12Chloride, Soluble 75mg/L

66 69 33 56 41 41 28Calcium, Soluble 351mg/L

23 13 3 3 3 7 <2Potassium, Soluble 62mg/L

20 22 5 17 10 10 8Magnesium, Soluble 102mg/L

27 9 9 10 9 11 7Sodium, Soluble 82mg/L

72 103 22 118 25 28 29Sulfate, Soluble 352mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

3.29 3.44 1.65 2.79 2.05 2.05 1.40Calcium, Soluble (meq/L) 1.750.05meq/L

25 37 13 67 30 16 38Calcium, Soluble (mg/kg) 141mg/kg

0.51 0.25 0.14 0.42 0.31 0.31 0.34Chloride, Soluble (meq/L) 0.200.06meq/L

7 5 2 18 8 4 16Chloride, Soluble (mg/kg) 32mg/kg

1.65 1.81 0.41 1.40 0.82 0.82 0.66Magnesium, Soluble (meq/L) 0.820.08meq/L

8 12 2 20 7 4 11Magnesium, Soluble (mg/kg) 41mg/kg

0.59 0.33 0.08 0.08 0.08 0.18 <0.05Potassium, Soluble (meq/L) 0.150.05meq/L

9 7 <2 4 2 3 <2Potassium, Soluble (mg/kg) 22mg/kg

1.17 0.39 0.39 0.43 0.39 0.48 0.30Sodium, Soluble (meq/L) 0.350.09meq/L

10 5 4 12 6 4 10Sodium, Soluble (mg/kg) 32mg/kg

1.50 2.14 0.46 2.46 0.52 0.58 0.60Sulfur (as Sulfate), Soluble (meq/L) 0.730.04meq/L

27 56 9 140 18 11 40Sulfur (as Sulfate), Soluble (mg/kg) 142mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 16 of 73



BH15-065 (0.

15-0.3)

BH15-064 (1.

0-1.5)

BH15-067 (0.

3-0.6)

BH15-065 (0.

3-0.6)

BH15-065 (1.

0-1.5)

BH15-066 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-066 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965726896540 6896551 6896556 6896558 6896560 6896564 6896567G / S RDLUnitParameter

6.33 6.24 5.72 6.87 5.76 5.74 6.34pH (CaCl2 Extraction) 5.780.02pH Units

0.49 0.46 0.37 0.31 0.50 0.36 0.53Electrical Conductivity (Sat. Paste) 0.690.01dS/m

0.37 0.36 0.28 0.39 0.25 0.26 0.29Sodium Adsorption Ratio 0.21N/A

44 57 114 36 76 61 47Saturation Percentage 791%

15 10 14 7 12 9 11Chloride, Soluble 105mg/L

60 54 47 34 63 48 70Calcium, Soluble 981mg/L

5 4 2 5 2 3 4Potassium, Soluble 42mg/L

19 17 18 9 21 13 22Magnesium, Soluble 232mg/L

13 12 9 10 9 8 11Sodium, Soluble 92mg/L

26 48 59 28 134 67 61Sulfate, Soluble 2852mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

2.99 2.69 2.35 1.70 3.14 2.40 3.49Calcium, Soluble (meq/L) 4.890.05meq/L

26 31 54 12 48 29 33Calcium, Soluble (mg/kg) 771mg/kg

0.42 0.28 0.39 0.20 0.34 0.25 0.31Chloride, Soluble (meq/L) 0.280.06meq/L

7 6 16 3 9 5 5Chloride, Soluble (mg/kg) 82mg/kg

1.56 1.40 1.48 0.74 1.73 1.07 1.81Magnesium, Soluble (meq/L) 1.890.08meq/L

8 10 21 3 16 8 10Magnesium, Soluble (mg/kg) 181mg/kg

0.13 0.10 0.05 0.13 0.05 0.08 0.10Potassium, Soluble (meq/L) 0.100.05meq/L

2 2 2 <2 <2 <2 <2Potassium, Soluble (mg/kg) 32mg/kg

0.57 0.52 0.39 0.43 0.39 0.35 0.48Sodium, Soluble (meq/L) 0.390.09meq/L

6 7 10 4 7 5 5Sodium, Soluble (mg/kg) 72mg/kg

0.54 1.00 1.23 0.58 2.79 1.40 1.27Sulfur (as Sulfate), Soluble (meq/L) 5.930.04meq/L

11 27 67 10 102 41 29Sulfur (as Sulfate), Soluble (mg/kg) 2252mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 17 of 73



BH15-067 (1.

0-1.5)

BH15-067 (0.

6-1.0)

BH15-069 (1.

0-1.5)

BH15-068 (0.

15-0.3)

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)

BH15-069 (0.

3-0.6)

BH15-069 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966096896574 6896578 6896583 6896599 6896600 6896601 6896604G / S RDLUnitParameter

5.60 6.18 6.33 5.90 5.96 5.18 5.42pH (CaCl2 Extraction) 6.420.02pH Units

0.27 0.25 0.38 0.98 0.42 0.27 0.36Electrical Conductivity (Sat. Paste) 0.310.01dS/m

0.30 0.27 0.31 0.15 0.28 0.18 0.37Sodium Adsorption Ratio 0.46N/A

116 33 46 88 48 139 42Saturation Percentage 501%

10 7 6 12 11 10 16Chloride, Soluble 145mg/L

32 37 59 149 65 39 51Calcium, Soluble 391mg/L

2 3 4 4 5 4 4Potassium, Soluble 42mg/L

13 8 4 40 19 12 10Magnesium, Soluble 72mg/L

8 7 9 8 10 5 11Sodium, Soluble 122mg/L

57 22 81 384 43 49 34Sulfate, Soluble 192mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

1.60 1.85 2.94 7.44 3.24 1.95 2.54Calcium, Soluble (meq/L) 1.950.05meq/L

37 12 27 131 31 54 21Calcium, Soluble (mg/kg) 201mg/kg

0.28 0.20 0.17 0.34 0.31 0.28 0.45Chloride, Soluble (meq/L) 0.390.06meq/L

12 2 3 11 5 14 7Chloride, Soluble (mg/kg) 72mg/kg

1.07 0.66 0.33 3.29 1.56 0.99 0.82Magnesium, Soluble (meq/L) 0.580.08meq/L

15 3 2 35 9 17 4Magnesium, Soluble (mg/kg) 41mg/kg

0.05 0.08 0.10 0.10 0.13 0.10 0.10Potassium, Soluble (meq/L) 0.100.05meq/L

2 <2 <2 4 2 6 <2Potassium, Soluble (mg/kg) 22mg/kg

0.35 0.30 0.39 0.35 0.43 0.22 0.48Sodium, Soluble (meq/L) 0.520.09meq/L

9 2 4 7 5 7 5Sodium, Soluble (mg/kg) 62mg/kg

1.19 0.46 1.69 8.00 0.90 1.02 0.71Sulfur (as Sulfate), Soluble (meq/L) 0.400.04meq/L

66 7 37 338 21 68 14Sulfur (as Sulfate), Soluble (mg/kg) 102mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 18 of 73



DUP GDUP F

BH15-108 (0.

15-0.3)DUP H

BH15-081 (0.

6-1.0) DUP J

BH15-101 (0.

6-1.0)

BH15-107 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/17/2015 8/17/2015 8/18/20158/17/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68975146896777 6896778 6896779 6896839 6897018 6897293 6897468G / S RDLUnitParameter

6.69 5.59 5.32 5.71 5.86 5.70 6.47pH (CaCl2 Extraction) 5.690.02pH Units

0.37 0.33 0.33 0.77 1.64 0.63 1.31Electrical Conductivity (Sat. Paste) 0.760.01dS/m

0.25 0.30 0.14 0.70 5.89 0.56 0.53Sodium Adsorption Ratio 0.53N/A

38 106 152 120 85 103 47Saturation Percentage 1001%

6 15 8 22 40 25 235Chloride, Soluble 515mg/L

55 41 42 109 84 88 150Calcium, Soluble 991mg/L

3 2 3 5 8 2 75Potassium, Soluble 92mg/L

12 17 14 24 26 18 30Magnesium, Soluble 272mg/L

8 9 4 31 241 22 27Sodium, Soluble 232mg/L

24 39 100 39 640 50 374Sulfate, Soluble 1412mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

2.74 2.05 2.10 5.44 4.19 4.39 7.49Calcium, Soluble (meq/L) 4.940.05meq/L

21 43 64 131 71 91 71Calcium, Soluble (mg/kg) 991mg/kg

0.17 0.42 0.23 0.62 1.13 0.71 6.63Chloride, Soluble (meq/L) 1.440.06meq/L

2 16 12 26 34 26 110Chloride, Soluble (mg/kg) 512mg/kg

0.99 1.40 1.15 1.97 2.14 1.48 2.47Magnesium, Soluble (meq/L) 2.220.08meq/L

5 18 21 29 22 19 14Magnesium, Soluble (mg/kg) 271mg/kg

0.08 0.05 0.08 0.13 0.20 0.05 1.92Potassium, Soluble (meq/L) 0.230.05meq/L

<2 2 5 6 7 2 35Potassium, Soluble (mg/kg) 92mg/kg

0.35 0.39 0.17 1.35 10.5 0.96 1.17Sodium, Soluble (meq/L) 1.000.09meq/L

3 10 6 37 205 23 13Sodium, Soluble (mg/kg) 232mg/kg

0.50 0.81 2.08 0.81 13.3 1.04 7.79Sulfur (as Sulfate), Soluble (meq/L) 2.940.04meq/L

9 41 152 47 544 52 176Sulfur (as Sulfate), Soluble (mg/kg) 1412mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-113 (0.

6-1.0)

BH15-113 (0.

3-0.6)

BH15-119 (0.

0-0.15)

BH15-113 (1.

0-1.5)

BH15-114 (0.

3-0.6)

BH15-116 (0.

0-0.15)

BH15-117 (0.

0-0.15)

BH15-118 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976106897567 6897569 6897574 6897578 6897588 6897607 6897609G / S RDLUnitParameter

5.21 5.69 6.26 6.16 6.03 5.80 5.93pH (CaCl2 Extraction) 5.830.02pH Units

1.33 0.23 0.25 0.28 0.55 0.27 0.29Electrical Conductivity (Sat. Paste) 0.310.01dS/m

0.30 0.29 0.26 0.27 0.32 0.35 0.24Sodium Adsorption Ratio 0.30N/A

143 46 40 44 155 122 129Saturation Percentage 1071%

15 13 9 20 23 18 21Chloride, Soluble 205mg/L

178 29 29 27 86 42 53Calcium, Soluble 521mg/L

23 5 16 20 2 <2 <2Potassium, Soluble <22mg/L

59 9 6 6 36 19 19Magnesium, Soluble 192mg/L

18 7 6 6 14 11 8Sodium, Soluble 102mg/L

702 46 28 39 36 19 20Sulfate, Soluble 312mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

8.88 1.45 1.45 1.35 4.29 2.10 2.64Calcium, Soluble (meq/L) 2.590.05meq/L

255 13 12 12 133 51 68Calcium, Soluble (mg/kg) 561mg/kg

0.42 0.37 0.25 0.56 0.65 0.51 0.59Chloride, Soluble (meq/L) 0.560.06meq/L

21 6 4 9 36 22 27Chloride, Soluble (mg/kg) 212mg/kg

4.85 0.74 0.49 0.49 2.96 1.56 1.56Magnesium, Soluble (meq/L) 1.560.08meq/L

84 4 2 3 56 23 25Magnesium, Soluble (mg/kg) 201mg/kg

0.59 0.13 0.41 0.51 0.05 <0.05 <0.05Potassium, Soluble (meq/L) <0.050.05meq/L

33 2 6 9 3 <2 <2Potassium, Soluble (mg/kg) <22mg/kg

0.78 0.30 0.26 0.26 0.61 0.48 0.35Sodium, Soluble (meq/L) 0.430.09meq/L

26 3 2 3 22 13 10Sodium, Soluble (mg/kg) 112mg/kg

14.6 0.96 0.58 0.81 0.75 0.40 0.42Sulfur (as Sulfate), Soluble (meq/L) 0.650.04meq/L

1000 21 11 17 56 23 26Sulfur (as Sulfate), Soluble (mg/kg) 332mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:
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CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-121 (0.

0-0.15)

BH15-120 (0.

0-0.15)

BH15-122 (0.

3-0.6)

BH15-116 (0.

15-0.3)

BH15-123 (0.

0-0.15)

BH15-124 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

8/21/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/21/2015DATE SAMPLED:

6897627 6897645 6897651 6897706 6901950 6901985G / S RDLUnitParameter

6.01 5.95 5.36 5.84 6.37 5.99pH (CaCl2 Extraction) 0.02pH Units

0.36 0.33 0.35 0.35 1.59 1.04Electrical Conductivity (Sat. Paste) 0.01dS/m

0.36 0.40 0.48 0.34 2.45 0.54Sodium Adsorption Ratio N/A

160 91 157 118 29 68Saturation Percentage 1%

25 19 26 17 122 61Chloride, Soluble 5mg/L

62 57 59 58 174 128Calcium, Soluble 1mg/L

<2 <2 4 2 18 20Potassium, Soluble 2mg/L

23 22 22 23 34 48Magnesium, Soluble 2mg/L

13 14 17 12 135 28Sodium, Soluble 2mg/L

31 24 30 28 497 302Sulfate, Soluble 2mg/L

0 0 0 0 0 0Theoretical Gypsum Requirement N/Atonnes/ha

3.09 2.84 2.94 2.89 8.68 6.39Calcium, Soluble (meq/L) 0.05meq/L

99 52 93 68 50 87Calcium, Soluble (mg/kg) 1mg/kg

0.71 0.54 0.73 0.48 3.44 1.72Chloride, Soluble (meq/L) 0.06meq/L

40 17 41 20 35 41Chloride, Soluble (mg/kg) 2mg/kg

1.89 1.81 1.81 1.89 2.80 3.95Magnesium, Soluble (meq/L) 0.08meq/L

37 20 35 27 10 33Magnesium, Soluble (mg/kg) 1mg/kg

<0.05 <0.05 0.10 0.05 0.46 0.51Potassium, Soluble (meq/L) 0.05meq/L

<2 <2 6 2 5 14Potassium, Soluble (mg/kg) 2mg/kg

0.57 0.61 0.74 0.52 5.87 1.22Sodium, Soluble (meq/L) 0.09meq/L

21 13 27 14 39 19Sodium, Soluble (mg/kg) 2mg/kg

0.65 0.50 0.62 0.58 10.3 6.29Sulfur (as Sulfate), Soluble (meq/L) 0.04meq/L

50 22 47 33 144 205Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896314-6901985 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-056 (0.

6-1.0)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964256896314 6896402 6896408 6896419 6896420 6896422 6896424G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 0.11 <0.05 <0.05 <0.05 <0.05 1.01Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

17 244 <10 105 <10 <10 112C16 - C34 (F3) 43410mg/kg

13 174 <10 83 <10 <10 98C34 - C50 (F4) 32010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

6 50 5 15 5 9 50Moisture Content 431%

Acceptable LimitsUnitSurrogate

95 100 100 98 100 100 99Toluene-d8 (BTEX) 89% 50-150

97 123 111 101 112 100 112Ethylbenzene-d10 (BTEX) 83% 50-150

93 89 105 93 115 97 112o-Terphenyl (F2-F4) 90% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04
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Certified By:
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BH15-057 (0.

15-0.3)

BH15-056 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-057 (0.

6-1.0)

BH15-057 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964656896427 6896429 6896434 6896437 6896448 6896458 6896464G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 0.08 0.02 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 0.48 0.11 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 20 294 113 <10 <10 <10C10 - C16 (F2) <1010mg/kg

<10 14 100 162 350 27 <10C16 - C34 (F3) 3510mg/kg

<10 10 14 108 235 22 <10C34 - C50 (F4) 2110mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

9 5 12 45 36 15 10Moisture Content 61%

Acceptable LimitsUnitSurrogate

94 101 98 98 100 95 101Toluene-d8 (BTEX) 100% 50-150

89 104 100 113 120 104 105Ethylbenzene-d10 (BTEX) 99% 50-150

111 97 97 92 85 94 113o-Terphenyl (F2-F4) 94% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN
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DATE REPORTED: 2015-09-04
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BH15-059 (1.

0-1.5)

BH15-059 (0.

15-0.3)

BH15-061 (1.

0-1.5)

BH15-060 (0.

15-0.3)

BH15-060 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965096896468 6896469 6896472 6896476 6896479 6896482 6896492G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 6.14 <0.05 <0.05 0.08Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 17 83 <10 <10 <10C10 - C16 (F2) <1010mg/kg

203 <10 24 1690 <10 <10 354C16 - C34 (F3) <1010mg/kg

161 <10 15 <10 <10 <10 268C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

33 9 6 34 10 5 29Moisture Content 101%

Acceptable LimitsUnitSurrogate

100 85 94 100 102 100 97Toluene-d8 (BTEX) 98% 50-150

109 73 82 110 95 85 100Ethylbenzene-d10 (BTEX) 101% 50-150

90 92 93 109 125 104 108o-Terphenyl (F2-F4) 100% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-062 (0.

3-0.6)

BH15-062 (0.

15-0.3)

BH15-064 (0.

6-1.0)

BH15-062 (1.

0-1.5)

BH15-063 (0.

15-0.3)

BH15-063 (0.

3-0.6)

BH15-063 (1.

0-1.5)

BH15-064 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965376896514 6896527 6896529 6896530 6896531 6896532 6896535G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 2.34 12.1 0.08 11.9Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 12 <10 12C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 690 <10 <10 37 <10 47C10 - C16 (F2) <1010mg/kg

25 307 <10 155 467 <10 865C16 - C34 (F3) <1010mg/kg

15 168 <10 117 340 <10 616C34 - C50 (F4) 1310mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

7 17 11 30 34 15 51Moisture Content 181%

Acceptable LimitsUnitSurrogate

95 98 97 98 96 99 98Toluene-d8 (BTEX) 99% 50-150

84 94 82 89 91 93 103Ethylbenzene-d10 (BTEX) 95% 50-150

105 101 127 117 107 133 110o-Terphenyl (F2-F4) 99% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-065 (0.

15-0.3)

BH15-064 (1.

0-1.5)

BH15-067 (0.

3-0.6)

BH15-065 (0.

3-0.6)

BH15-065 (1.

0-1.5)

BH15-066 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-066 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965726896540 6896551 6896556 6896558 6896560 6896564 6896567G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 5.63 <0.05 1.09 0.70 <0.05Toluene 0.0630.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 14 <10C10 - C16 (F2) <1010mg/kg

<10 77 261 <10 159 669 40C16 - C34 (F3) 21910mg/kg

<10 90 197 <10 112 492 36C34 - C50 (F4) 16510mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

14 26 24 11 24 21 17Moisture Content 461%

Acceptable LimitsUnitSurrogate

99 98 98 99 99 98 99Toluene-d8 (BTEX) 95% 50-150

90 93 93 90 95 88 95Ethylbenzene-d10 (BTEX) 113% 50-150

132 96 103 103 108 119 105o-Terphenyl (F2-F4) 97% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)
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BH15-067 (1.

0-1.5)

BH15-067 (0.

6-1.0)

BH15-069 (1.

0-1.5)

BH15-068 (0.

15-0.3)

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)

BH15-069 (0.

3-0.6)

BH15-069 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966096896574 6896578 6896583 6896599 6896600 6896601 6896604G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 0.25 0.13Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 15 <10C10 - C16 (F2) <1010mg/kg

368 <10 92 297 40 670 93C16 - C34 (F3) <1010mg/kg

164 <10 29 118 <10 321 35C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

29 12 7 33 19 32 24Moisture Content 241%

Acceptable LimitsUnitSurrogate

97 99 102 100 100 100 100Toluene-d8 (BTEX) 102% 50-150

112 97 93 108 88 106 97Ethylbenzene-d10 (BTEX) 101% 50-150

130 142 137 131 139 137 129o-Terphenyl (F2-F4) 134% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)
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CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-070 (0.

6-1.0)

BH15-070 (0.

3-0.6)

BH15-072 (1.

0-1.5)

BH15-070 (1.

0-1.5)

BH15-071 (0.

3-0.6)

BH15-071 (0.

6-1.0)

BH15-071 (1.

0-1.5)

BH15-072 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966406896619 6896622 6896628 6896631 6896634 6896636 6896639G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 2.02 <0.05 2.58 <0.05 <0.05 0.18Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

<10 279 190 538 31 <10 55C16 - C34 (F3) <1010mg/kg

<10 54 139 184 13 <10 14C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

7 55 18 36 20 14 17Moisture Content 181%

Acceptable LimitsUnitSurrogate

102 102 106 101 104 101 98Toluene-d8 (BTEX) 102% 50-150

109 97 101 107 109 100 95Ethylbenzene-d10 (BTEX) 97% 50-150

141 121 136 133 137 138 130o-Terphenyl (F2-F4) 127% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-073 (0.

3-0.6)

BH15-072 (2.

5-3.0) DUP F

BH15-073 (1.

0-1.5)

BH15-073 (2.

5-3.0)

BH15-074 (0.

3-0.6)

BH15-074 (1.

0-1.5)

BH15-074 (4.

0-4.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68967776896641 6896686 6896721 6896728 6896750 6896758 6896768G / S RDLUnitParameter

<0.005 0.018 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 0.70 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 87 <10 <10C10 - C16 (F2) <1010mg/kg

<10 517 <10 71 2510 13 <10C16 - C34 (F3) <1010mg/kg

<10 168 <10 21 1370 14 50C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

27 31 17 36 50 16 24Moisture Content 61%

Acceptable LimitsUnitSurrogate

101 101 101 101 99 100 101Toluene-d8 (BTEX) 101% 50-150

115 99 101 117 98 102 113Ethylbenzene-d10 (BTEX) 109% 50-150

129 131 140 133 98 96 94o-Terphenyl (F2-F4) 121% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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Certified By:
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DUP HDUP G

BH15-076 (3.

5-4.0)DUP I

BH15-075 (0.

3-0.6)

BH15-075 (0.

6-1.0)

BH15-075 (1.

0-1.5)

BH15-076 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/17/2015 8/17/2015 8/18/20158/17/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68968106896778 6896779 6896784 6896792 6896801 6896802 6896807G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

4.89 <0.05 0.52 4.61 15.2 0.10 4.42Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 30 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

12 28 15 <10 51 <10 53C10 - C16 (F2) <1010mg/kg

386 851 661 145 1610 19 1280C16 - C34 (F3) <1010mg/kg

225 449 319 74 761 13 716C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

24 50 33 43 48 13 45Moisture Content 231%

Acceptable LimitsUnitSurrogate

99 100 102 106 99 96 95Toluene-d8 (BTEX) 97% 50-150

105 102 113 92 76 95 75Ethylbenzene-d10 (BTEX) 92% 50-150

94 94 97 100 110 105 110o-Terphenyl (F2-F4) 109% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-077 (0.

3-0.6)

BH15-076 (4.

0-4.5)

BH15-079 (0.

15-0.3)

BH15-077 (1.

0-1.5)

BH15-077 (2.

5-3.0)

BH15-078 (0.

3-0.6)

BH15-078 (0.

6-1.0)

BH15-078 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68968256896814 6896816 6896818 6896819 6896820 6896821 6896823G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 0.029 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 29.5 <0.05 0.10 6.97 1.93 <0.05Toluene 27.60.05mg/kg

<0.01 <0.01 <0.01 <0.01 0.08 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 0.20 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 30 <10 <10 20 <10 <10C6 - C10 (F1) 4010mg/kg

<10 <10 <10 <10 10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 20 <10 <10 103 <10 <10C10 - C16 (F2) 9910mg/kg

<10 1560 <10 <10 353 276 <10C16 - C34 (F3) 263010mg/kg

<10 712 <10 <10 164 137 13C34 - C50 (F4) 118010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

22 55 19 25 52 30 21Moisture Content 491%

Acceptable LimitsUnitSurrogate

104 93 98 110 98 97 102Toluene-d8 (BTEX) 95% 50-150

104 68 86 88 77 75 97Ethylbenzene-d10 (BTEX) 74% 50-150

110 112 122 111 107 111 109o-Terphenyl (F2-F4) 107% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-079 (1.

0-1.5)

BH15-079 (0.

6-1.0)

BH15-081 (2.

5-3.0)

BH15-080 (0.

3-0.6)

BH15-080 (1.

0-1.5)

BH15-080 (2.

5-3.0)

BH15-081 (0.

15-0.3)

BH15-081 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68968466896830 6896832 6896833 6896834 6896836 6896838 6896839G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

0.33 0.13 9.17 <0.05 <0.05 <0.05 4.09Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.39Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 20C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 695 326C10 - C16 (F2) <1010mg/kg

<10 <10 599 <10 <10 1010 850C16 - C34 (F3) <1010mg/kg

10 15 272 14 10 37 267C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons NA1000mg/kg

17 17 33 19 24 14 37Moisture Content 221%

Acceptable LimitsUnitSurrogate

101 95 96 96 100 98 93Toluene-d8 (BTEX) 99% 50-150

98 81 70 77 94 94 98Ethylbenzene-d10 (BTEX) 101% 50-150

104 106 127 110 122 129 118o-Terphenyl (F2-F4) 137% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 32 of 73



BH15-082 (0.

6-1.0)

BH15-082 (0.

0-0.15)

BH15-084 (0.

3-0.6)

BH15-082 (1.

0-1.5)

BH15-083 (0.

3-0.6)

BH15-083 (0.

6-1.0)

BH15-083 (2.

5-3.0) DUP JSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68970256896854 6896861 6896998 6897004 6897015 6897016 6897018G / S RDLUnitParameter

0.017 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene 0.7640.005mg/kg

10.2 <0.05 <0.05 0.09 0.49 <0.05 10.0Toluene 0.110.05mg/kg

3.09 <0.01 <0.01 0.15 0.01 <0.01 2.88Ethylbenzene <0.010.01mg/kg

22.6 <0.05 <0.05 0.52 <0.05 <0.05 24.3Xylenes <0.050.05mg/kg

610 <10 <10 <10 <10 <10 450C6 - C10 (F1) <1010mg/kg

580 <10 <10 <10 <10 <10 420C6 - C10 (F1 minus BTEX) <1010mg/kg

24700 <10 <10 126 49 43 8910C10 - C16 (F2) 2010mg/kg

13700 <10 <10 943 161 41 6260C16 - C34 (F3) 31010mg/kg

189 <10 <10 362 51 <10 159C34 - C50 (F4) 10110mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

50 15 19 44 23 23 55Moisture Content 391%

Acceptable LimitsUnitSurrogate

90 98 97 98 99 98 98Toluene-d8 (BTEX) 99% 50-150

75 101 103 112 107 108 97Ethylbenzene-d10 (BTEX) 102% 50-150

149 131 132 102 130 133 107o-Terphenyl (F2-F4) 127% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-084 (2.

5-3.0)

BH15-084 (1.

0-1.5)

BH15-086 (2.

5-3.0)

BH15-085 (0.

6-1.0)

BH15-085 (1.

5-2.0)

BH15-085 (4.

0-4.5)

BH15-086 (0.

6-1.0)

BH15-086 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68970576897026 6897029 6897034 6897037 6897042 6897043 6897046G / S RDLUnitParameter

<0.005 <0.005 0.083 2.68 0.017 1.22 0.055Benzene <0.0050.005mg/kg

<0.05 <0.05 1.38 12.8 <0.05 0.58 <0.05Toluene <0.050.05mg/kg

0.02 <0.01 0.53 6.99 0.02 10.2 0.09Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 1.64 31.5 0.08 20.3 0.12Xylenes <0.050.05mg/kg

<10 <10 10 480 <10 150 <10C6 - C10 (F1) <1010mg/kg

<10 <10 10 420 <10 120 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

20 <10 1120 3690 <10 6320 <10C10 - C16 (F2) <1010mg/kg

11 <10 <10 284 <10 1560 <10C16 - C34 (F3) <1010mg/kg

<10 <10 <10 39 <10 113 <10C34 - C50 (F4) <1010mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

19 23 16 35 25 55 15Moisture Content 231%

Acceptable LimitsUnitSurrogate

98 97 100 96 98 100 99Toluene-d8 (BTEX) 99% 50-150

108 110 113 91 93 98 118Ethylbenzene-d10 (BTEX) 110% 50-150

128 128 124 119 127 69 125o-Terphenyl (F2-F4) 122% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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BH15-087 (2.

5-3.0)

BH15-087 (0.

3-0.6)

BH15-089 (0.

0-0.15)

BH15-087 (5.

5-6.0)

BH15-087 (7.

0-7.5)

BH15-088 (0.

3-0.6)

BH15-088 (1.

0-1.5)

BH15-088 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68970866897059 6897061 6897070 6897073 6897075 6897078 6897083G / S RDLUnitParameter

1.72 0.012 0.010 0.029 1.76 0.078 0.015Benzene <0.0050.005mg/kg

0.10 <0.05 <0.05 <0.05 4.55 <0.05 <0.05Toluene <0.050.05mg/kg

0.29 <0.01 <0.01 <0.01 10.8 0.22 0.07Ethylbenzene 0.050.01mg/kg

1.28 <0.05 <0.05 <0.05 55.9 0.59 0.21Xylenes 2.840.05mg/kg

10 <10 <10 <10 1410 <10 <10C6 - C10 (F1) 69010mg/kg

<10 <10 <10 <10 1340 <10 <10C6 - C10 (F1 minus BTEX) 69010mg/kg

85 <10 <10 <10 2470 11 48C10 - C16 (F2) 1010010mg/kg

1720 <10 <10 <10 1440 17 11C16 - C34 (F3) 182010mg/kg

788 <10 <10 <10 612 <10 12C34 - C50 (F4) 2910mg/kg

NA NA NA N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

47 26 25 25 29 20 24Moisture Content 81%

Acceptable LimitsUnitSurrogate

99 100 97 99 97 107 99Toluene-d8 (BTEX) 91% 50-150

97 106 105 89 60 92 86Ethylbenzene-d10 (BTEX) 77% 50-150

132 129 125 117 116 116 117o-Terphenyl (F2-F4) 116% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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Certified By:
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BH15-089 (1.

0-1.5)

BH15-089 (0.

6-1.0)

BH15-091 (1.

0-1.5)

BH15-090 (0.

3-0.6)

BH15-090 (1.

0-1.5)

BH15-090 (2.

5-3.0)

BH15-091 (0.

3-0.6)

BH15-091 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68971916897093 6897103 6897113 6897117 6897143 6897152 6897167G / S RDLUnitParameter

0.022 3.26 0.035 0.075 <0.005 0.046 0.083Benzene 0.0360.005mg/kg

<0.05 7.16 4.91 0.24 <0.05 6.85 0.45Toluene <0.050.05mg/kg

0.16 14.5 0.04 0.32 <0.01 <0.01 0.10Ethylbenzene 0.060.01mg/kg

1.86 61.7 0.12 1.04 <0.05 <0.05 0.36Xylenes 0.180.05mg/kg

420 2610 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

420 2530 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

5410 10900 515 18 <10 449 19C10 - C16 (F2) <1010mg/kg

1300 2000 577 10 11 815 41C16 - C34 (F3) <1010mg/kg

14 109 240 <10 <10 316 15C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

8 28 28 16 17 40 17Moisture Content 191%

Acceptable LimitsUnitSurrogate

98 63 106 103 100 102 97Toluene-d8 (BTEX) 102% 50-150

91 55 99 96 110 97 98Ethylbenzene-d10 (BTEX) 105% 50-150

116 115 112 122 113 95 101o-Terphenyl (F2-F4) 101% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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BH15-092 (0.

6-1.0)

BH15-092 (0.

3-0.6)

BH15-094 (0.

6-1.0)

BH15-092 (1.

0-1.5)

BH15-093 (0.

3-0.6)

BH15-093 (0.

6-1.0)

BH15-093 (1.

0-1.5)

BH15-094 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972286897211 6897215 6897217 6897218 6897222 6897224 6897225G / S RDLUnitParameter

0.021 0.009 0.006 0.013 <0.005 <0.005 0.035Benzene <0.0050.005mg/kg

1.58 0.06 <0.05 5.44 <0.05 <0.05 6.14Toluene <0.050.05mg/kg

<0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 20 <10 <10 12C10 - C16 (F2) <1010mg/kg

281 63 22 1090 <10 15 513C16 - C34 (F3) <1010mg/kg

127 31 <10 474 <10 <10 230C34 - C50 (F4) <1010mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

20 15 18 53 17 9 35Moisture Content 151%

Acceptable LimitsUnitSurrogate

105 94 99 100 105 101 102Toluene-d8 (BTEX) 97% 50-150

102 89 93 92 118 98 104Ethylbenzene-d10 (BTEX) 89% 50-150

99 106 105 103 103 103 102o-Terphenyl (F2-F4) 102% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24
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ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146
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BH15-095 (0.

6-1.0)

BH15-094 (1.

0-1.5)

BH15-097 (0.

3-0.6)

BH15-095 (1.

5-2.0)

BH15-095 (2.

5-3.0)

BH15-096 (0.

3-0.6)

BH15-096 (0.

6-1.0)

BH15-096 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972466897229 6897230 6897235 6897238 6897241 6897243 6897244G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene 0.880.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 28C10 - C16 (F2) 1110mg/kg

<10 <10 <10 29 51 35 110C16 - C34 (F3) 18810mg/kg

<10 <10 <10 <10 <10 <10 31C34 - C50 (F4) 7310mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

18 15 22 21 7 9 23Moisture Content 241%

Acceptable LimitsUnitSurrogate

99 98 99 99 98 98 98Toluene-d8 (BTEX) 98% 50-150

92 102 89 86 90 87 91Ethylbenzene-d10 (BTEX) 93% 50-150

103 103 105 101 104 104 100o-Terphenyl (F2-F4) 101% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-097 (1.

0-1.5)

BH15-097 (0.

6-1.0)

BH15-099 (2.

5-3.0)

BH15-098 (0.

6-1.0)

BH15-098 (1.

5-2.0)

BH15-098 (2.

5-3.0)

BH15-099 (0.

3-0.6)

BH15-099 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972756897248 6897250 6897254 6897256 6897258 6897271 6897273G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 0.50 <0.05 <0.05 6.94 0.08Toluene <0.050.05mg/kg

<0.01 <0.01 0.03 <0.01 <0.01 0.23 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 0.25 <0.05 <0.05 1.48 <0.05Xylenes <0.050.05mg/kg

<10 <10 10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 648 <10 18 611 27C10 - C16 (F2) 1310mg/kg

11 <10 555 <10 32 1500 30C16 - C34 (F3) 3810mg/kg

<10 <10 <10 <10 17 181 <10C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

15 15 16 26 22 55 15Moisture Content 181%

Acceptable LimitsUnitSurrogate

101 99 98 92 102 98 100Toluene-d8 (BTEX) 105% 50-150

91 92 97 90 76 93 95Ethylbenzene-d10 (BTEX) 90% 50-150

99 103 92 98 104 92 103o-Terphenyl (F2-F4) 101% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN
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BH15-100 (0.

6-1.0)

BH15-100 (0.

3-0.6)

BH15-102 (1.

5-2.0)

BH15-100 (2.

5-3.0)

BH15-101 (0.

6-1.0)

BH15-101 (1.

0-1.5)

BH15-101 (2.

5-3.0)

BH15-102 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972996897288 6897290 6897292 6897293 6897295 6897297 6897298G / S RDLUnitParameter

<0.005 0.011 <0.005 0.006 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

6.75 6.55 <0.05 4.49 0.09 <0.05 <0.05Toluene <0.050.05mg/kg

0.04 <0.01 <0.01 <0.01 <0.01 <0.01 0.02Ethylbenzene <0.010.01mg/kg

0.30 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

162 95 15 30 17 <10 28C10 - C16 (F2) 1010mg/kg

1440 1400 42 1240 67 36 28C16 - C34 (F3) 1010mg/kg

497 626 <10 520 98 <10 36C34 - C50 (F4) 1810mg/kg

N/A NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

47 45 22 46 24 23 15Moisture Content 181%

Acceptable LimitsUnitSurrogate

97 97 97 104 101 102 99Toluene-d8 (BTEX) 103% 50-150

114 82 87 91 100 102 92Ethylbenzene-d10 (BTEX) 106% 50-150

87 84 94 104 111 94 95o-Terphenyl (F2-F4) 93% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146
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BH15-103 (0.

3-0.6)

BH15-102 (2.

5-3.0)

BH15-105 (0.

15-0.3)

BH15-103 (0.

6-1.0)

BH15-103 (1.

0-1.5)

BH15-104 (0.

15-0.3)

BH15-104 (0.

3-0.6)

BH15-104 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68973336897300 6897308 6897310 6897324 6897326 6897327 6897328G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 0.020 <0.005 <0.005Benzene 0.0180.005mg/kg

<0.05 9.73 0.30 <0.05 1.98 1.17 <0.05Toluene 6.300.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene 0.260.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes 1.930.05mg/kg

<10 10 <10 <10 <10 10 <10C6 - C10 (F1) 2010mg/kg

<10 <10 <10 <10 <10 10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 20 <10 <10 16 <10 <10C10 - C16 (F2) 12310mg/kg

<10 906 36 <10 913 1190 12C16 - C34 (F3) 51110mg/kg

<10 515 34 <10 518 685 14C34 - C50 (F4) 30510mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

24 46 18 16 31 68 18Moisture Content 421%

Acceptable LimitsUnitSurrogate

100 104 104 104 100 100 100Toluene-d8 (BTEX) 102% 50-150

104 100 108 107 92 85 103Ethylbenzene-d10 (BTEX) 96% 50-150

92 88 95 92 92 88 89o-Terphenyl (F2-F4) 86% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146
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BH15-105 (1.

0-1.5)

BH15-105 (0.

3-0.6)

BH15-107 (2.

5-3.0)

BH15-106 (0.

3-0.6)

BH15-106 (0.

6-1.0)

BH15-106 (1.

0-1.5)

BH15-107 (0.

15-0.3)

BH15-107 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68974986897336 6897340 6897342 6897344 6897448 6897468 6897472G / S RDLUnitParameter

0.009 <0.005 0.005 <0.005 0.011 <0.005 0.776Benzene <0.0050.005mg/kg

2.30 <0.05 6.43 0.46 <0.05 0.17 25.5Toluene <0.050.05mg/kg

0.04 <0.01 0.06 <0.01 <0.01 0.15 0.64Ethylbenzene <0.010.01mg/kg

0.18 <0.05 0.39 <0.05 <0.05 1.29 4.40Xylenes <0.050.05mg/kg

<10 <10 10 <10 <10 10 70C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 10 40C6 - C10 (F1 minus BTEX) <1010mg/kg

37 <10 118 <10 <10 204 59C10 - C16 (F2) <1010mg/kg

1410 <10 627 60 <10 122 2450C16 - C34 (F3) <1010mg/kg

747 18 327 57 <10 51 1120C34 - C50 (F4) 3710mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

52 18 30 17 16 6 60Moisture Content 171%

Acceptable LimitsUnitSurrogate

100 104 97 102 101 101 99Toluene-d8 (BTEX) 98% 50-150

102 85 86 100 110 110 81Ethylbenzene-d10 (BTEX) 92% 50-150

87 93 82 104 105 96 91o-Terphenyl (F2-F4) 88% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN
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BH15-108 (1.

0-1.5)

BH15-108 (0.

15-0.3)

BH15-110 (0.

3-0.6)

BH15-108 (2.

5-3.0)

BH15-109 (1.

0-1.5)

BH15-109 (2.

0-2.5)

BH15-109 (9.

0-9.5)

BH15-110 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68975516897514 6897541 6897543 6897545 6897546 6897548 6897550G / S RDLUnitParameter

0.103 0.527 <0.005 0.012 <0.005 0.029 0.073Benzene 0.4210.005mg/kg

2.09 0.44 <0.05 <0.05 <0.05 0.09 0.65Toluene 3.710.05mg/kg

0.57 3.38 <0.01 0.01 <0.01 0.02 0.72Ethylbenzene 0.780.01mg/kg

9.61 18.4 <0.05 0.10 <0.05 <0.05 3.56Xylenes 4.480.05mg/kg

330 130 <10 <10 <10 <10 140C6 - C10 (F1) 7010mg/kg

320 110 <10 <10 <10 <10 140C6 - C10 (F1 minus BTEX) 6010mg/kg

9420 652 <10 226 <10 <10 3280C10 - C16 (F2) 71810mg/kg

167 <10 <10 36 <10 14 115C16 - C34 (F3) 193010mg/kg

67 13 11 <10 <10 36 44C34 - C50 (F4) 98910mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

17 20 18 17 21 24 8Moisture Content 531%

Acceptable LimitsUnitSurrogate

90 96 97 98 98 93 99Toluene-d8 (BTEX) 98% 50-150

80 102 99 97 90 84 93Ethylbenzene-d10 (BTEX) 84% 50-150

84 101 90 88 105 87 88o-Terphenyl (F2-F4) 84% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04
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BH15-111 (0.

0-0.15)

BH15-110 (1.

0-1.5)

BH15-113 (0.

3-0.6)

BH15-111 (0.

3-0.6)

BH15-111 (1.

0-1.5)

BH15-112 (0.

6-1.0)

BH15-112 (1.

0-1.5)

BH15-112 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/20/2015DATE SAMPLED:

68975676897555 6897556 6897557 6897559 6897560 6897561 6897564G / S RDLUnitParameter

<0.005 0.034 0.055 <0.005 0.026 0.021 <0.005Benzene 0.0060.005mg/kg

<0.05 0.94 1.32 <0.05 0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 0.38 0.01 <0.01 0.06 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 2.88 <0.05 <0.05 0.34 <0.05 <0.05Xylenes 0.160.05mg/kg

<10 160 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 150 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 1540 44 <10 <10 <10 <10C10 - C16 (F2) 1610mg/kg

<10 239 1160 <10 <10 <10 <10C16 - C34 (F3) 54010mg/kg

<10 51 544 <10 <10 <10 <10C34 - C50 (F4) 32810mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

16 26 39 18 17 21 23Moisture Content 481%

Acceptable LimitsUnitSurrogate

98 97 97 95 96 100 97Toluene-d8 (BTEX) 98% 50-150

100 104 86 96 97 106 96Ethylbenzene-d10 (BTEX) 86% 50-150

93 89 87 91 92 88 91o-Terphenyl (F2-F4) 99% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)
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BH15-113 (1.

0-1.5)

BH15-113 (0.

6-1.0)

BH15-117 (0.

0-0.15)

BH15-114 (0.

3-0.6)

BH15-114 (0.

6-1.0)

BH15-114 (1.

0-1.5)

BH15-115

(0-0.15)

BH15-116 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976076897569 6897574 6897578 6897580 6897583 6897586 6897588G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 232 71 <10 <10 <10C10 - C16 (F2) <1010mg/kg

69 18 73 32 22 243 133C16 - C34 (F3) 28210mg/kg

44 18 64 27 <10 201 111C34 - C50 (F4) 22810mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

20 17 16 18 18 49 39Moisture Content 521%

Acceptable LimitsUnitSurrogate

100 100 102 101 98 98 101Toluene-d8 (BTEX) 99% 50-150

102 104 108 104 97 89 93Ethylbenzene-d10 (BTEX) 82% 50-150

92 113 93 109 108 95 95o-Terphenyl (F2-F4) 97% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-119 (0.

0-0.15)

BH15-118 (0.

0-0.15)

BH15-116 (0.

15-0.3)

BH15-120 (0.

0-0.15)

BH15-121 (0.

0-0.15)

BH15-122 (0.

3-0.6)

BH15-122 (0.

6-1.0)

BH15-122 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68977066897609 6897610 6897627 6897645 6897651 6897696 6897704G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 76 <10 44 <10 <10C10 - C16 (F2) 3510mg/kg

152 244 215 160 2090 22 20C16 - C34 (F3) 77110mg/kg

114 226 174 123 1770 31 19C34 - C50 (F4) 61310mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

50 64 49 44 62 17 18Moisture Content 501%

Acceptable LimitsUnitSurrogate

101 100 99 103 99 98 103Toluene-d8 (BTEX) 104% 50-150

97 86 88 98 78 98 106Ethylbenzene-d10 (BTEX) 93% 50-150

92 93 94 91 107 92 93o-Terphenyl (F2-F4) 113% 50-150

Results relate only to the items tested and to all the items tested
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DUP KDUP M DUP L

BH15-123 (0.

0-0.15)

BH15-124 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/21/20158/19/2015 8/19/2015 8/21/20158/20/2015DATE SAMPLED:

6897710 6901462 6901471 6901950 6901985G / S RDLUnitParameter

<0.005 <0.005 0.033 <0.005 <0.005Benzene 0.005mg/kg

<0.05 0.16 0.30 <0.05 <0.05Toluene 0.05mg/kg

<0.01 <0.01 0.04 <0.01 <0.01Ethylbenzene 0.01mg/kg

<0.05 <0.05 0.27 <0.05 <0.05Xylenes 0.05mg/kg

<10 <10 <10 <10 <10C6 - C10 (F1) 10mg/kg

<10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) 10mg/kg

<10 <10 <10 651 217C10 - C16 (F2) 10mg/kg

150 46 <10 3430 1440C16 - C34 (F3) 10mg/kg

140 <10 <10 1030 348C34 - C50 (F4) 10mg/kg

N/A NA NA N/A N/AGravimetric Heavy Hydrocarbons 1000mg/kg

44 33 20 2 2Moisture Content 1%

Acceptable LimitsUnitSurrogate

97 95 97 95 100Toluene-d8 (BTEX) % 50-150

76 78 95 92 110Ethylbenzene-d10 (BTEX) % 50-150

109 105 106 109 104o-Terphenyl (F2-F4) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896314-6901985 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Total C6 - C50 results are corrected for BTEX and PAH contributions (if requested).
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

Results relate only to the items tested and to all the items tested
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BH15-056 (0.

6-1.0)

BH15-054 (0.

3-0.6)

BH15-081 (0.

6-1.0)

BH15-060 (1.

0-1.5)

BH15-070 (0.

6-1.0)

BH15-072 (2.

5-3.0) DUP F DUP GSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/18/2015DATE SAMPLED:

68968396896402 6896425 6896479 6896622 6896641 6896777 6896778G / S RDLUnitParameter

<0.005 <0.005 <0.005 0.024 <0.005 <0.005 <0.005Naphthalene 0.0690.005mg/kg

0.007 <0.005 <0.005 0.010 <0.005 <0.005 0.0072-Methylnaphthalene 0.2930.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Fluorene 0.100.02mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Phenanthrene 0.110.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.004mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.01mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Pyrene <0.010.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene <0.050.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene <0.050.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene <0.050.05mg/kg

0.027 0.027 0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.0270.027mg/kg

0.11 0.11 0.11 0.11 0.11 0.11 0.11IACR (coarse) 0.110.11

0.22 0.22 0.22 0.22 0.22 0.22 0.22IACR (fine) 0.220.22

Acceptable LimitsUnitSurrogate

79 77 83 83 83 89 802-Fluorobiphenyl (PAH) 85% 50-150

88 85 92 92 91 97 85p-Terphenyl-d14 (PAH) 92% 50-150

Results relate only to the items tested and to all the items tested
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BH15-113 (0.

6-1.0)

BH15-113 (0.

3-0.6)

BH15-120 (0.

0-0.15)

BH15-113 (1.

0-1.5)

BH15-114 (0.

3-0.6)

BH15-114 (0.

6-1.0)

BH15-114 (1.

0-1.5)

BH15-116 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976276897567 6897569 6897574 6897578 6897580 6897583 6897588G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Naphthalene <0.0050.005mg/kg

<0.005 <0.005 0.012 <0.005 <0.005 <0.005 0.0082-Methylnaphthalene 0.0070.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Fluorene <0.020.02mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Phenanthrene <0.020.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.004mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.01mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Pyrene <0.010.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene <0.050.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene <0.050.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene <0.050.05mg/kg

0.027 0.027 0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.0270.027mg/kg

0.11 0.11 0.11 0.11 0.11 0.11 0.11IACR (coarse) 0.110.11

0.22 0.22 0.22 0.22 0.22 0.22 0.22IACR (fine) 0.220.22

Acceptable LimitsUnitSurrogate

85 86 84 87 91 87 852-Fluorobiphenyl (PAH) 81% 50-150

89 92 93 95 98 93 93p-Terphenyl-d14 (PAH) 90% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: KLOHN CRIPPEN

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-09-04

PROJECT: A04012A07

Polyaromatic Hydrocarbon Analysis - Soil

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 49 of 73



BH15-116 (0.

15-0.3)

BH15-122 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

8/20/20158/20/2015DATE SAMPLED:

6897651 6897706G / S RDLUnitParameter

<0.005 <0.005Naphthalene 0.005mg/kg

<0.005 <0.0052-Methylnaphthalene 0.005mg/kg

<0.005 <0.005Acenaphthylene 0.005mg/kg

<0.005 <0.005Acenaphthene 0.005mg/kg

<0.02 <0.02Fluorene 0.02mg/kg

<0.02 <0.02Phenanthrene 0.02mg/kg

<0.004 <0.004Anthracene 0.004mg/kg

<0.01 <0.01Fluoranthene 0.01mg/kg

<0.01 <0.01Pyrene 0.01mg/kg

<0.03 <0.03Benzo[a]anthracene 0.03mg/kg

<0.05 <0.05Chrysene 0.05mg/kg

<0.05 <0.05Benzo[b+j]fluoranthene 0.05mg/kg

<0.05 <0.05Benzo[k]fluoranthene 0.05mg/kg

<0.03 <0.03Benzo[a]pyrene 0.03mg/kg

<0.05 <0.05Indeno[1,2,3-cd]pyrene 0.05mg/kg

<0.005 <0.005Dibenzo[ah]anthracene 0.005mg/kg

<0.05 <0.05Benzo[ghi]perylene 0.05mg/kg

0.027 0.027B[a]P TPE 0.027mg/kg

0.11 0.11IACR (coarse) 0.11

0.22 0.22IACR (fine) 0.22

Acceptable LimitsUnitSurrogate

81 852-Fluorobiphenyl (PAH) % 50-150

88 93p-Terphenyl-d14 (PAH) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896402-6897706 Results are based on the dry weight of the sample.
Based on GC/MS target ion analysis.
Isomers Benzo(b)fluoranthene and Benzo(j)fluoranthene have the same GC retention time and are reported as the sum of the two. 

Results relate only to the items tested and to all the items tested
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Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6896427 5.93 5.96 0.5% < 0.02 97% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6896427 0.32 0.32 1.3% < 0.01 110% 90% 110% NA NA

Saturation Percentage 243 6896427 49 49 0.0% < 1 112% 80% 120% NA NA

Chloride, Soluble 1330 6896427 7 7 0.0% < 5 94% 80% 120% 98% 80% 120% 103% 80% 120%

Calcium, Soluble
 

243 6896427 38 39 2.6% < 1 108% 80% 120% 101% 80% 120%

Potassium, Soluble 243 6896427 2 2 0.0% < 2 99% 80% 120% 95% 80% 120%

Magnesium, Soluble 243 6896427 16 16 0.0% < 2 102% 80% 120% 97% 80% 120%

Sodium, Soluble 243 6896427 7 7 0.0% < 2 96% 80% 120% 98% 80% 120%

Sulfate, Soluble 243 6896427 31 32 3.2% < 2 94% 80% 120% 99% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6896532 6.79 6.84 0.7% < 0.02 98% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6896532 0.35 0.38 7.4% < 0.01 108% 90% 110% NA NA

Saturation Percentage 243 6896532 38 37 2.7% < 1 115% 80% 120% NA NA

Calcium, Soluble 243 6896532 41 42 2.4% < 1 107% 80% 120% 101% 80% 120%

Potassium, Soluble
 

243 6896532 7 7 0.0% < 2 98% 80% 120% 92% 80% 120%

Magnesium, Soluble 243 6896532 10 10 0.0% < 2 101% 80% 120% 97% 80% 120%

Sodium, Soluble 243 6896532 11 12 8.7% < 2 96% 80% 120% 91% 80% 120%

Sulfate, Soluble 243 6896532 28 32 13.3% < 2 91% 80% 120% 103% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6896777 6.69 6.53 2.4% < 0.02 97% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6896777 0.37 0.40 8.0% < 0.01 103% 90% 110% NA NA

Saturation Percentage 243 6896777 38 37 2.7% < 1 100% 80% 120% NA NA

Calcium, Soluble 243 6896777 55 58 5.3% < 1 105% 80% 120% 99% 80% 120%

Potassium, Soluble
 

243 6896777 3 4 28.6% < 2 96% 80% 120% 102% 80% 120%

Magnesium, Soluble 243 6896777 12 13 8.0% < 2 101% 80% 120% 105% 80% 120%

Sodium, Soluble 243 6896777 8 8 0.0% < 2 95% 80% 120% 97% 80% 120%

Sulfate, Soluble 243 6896777 24 31 NA < 2 94% 80% 120% 98% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

Calcium, Soluble 243 6914083 293 293 0.0% < 1 103% 80% 120% 106% 80% 120%

Potassium, Soluble 243 6914083 9 10 10.5% < 2 99% 80% 120% 102% 80% 120%

Magnesium, Soluble 243 6914083 134 131 2.3% < 2 100% 80% 120% 110% 80% 120%

Sodium, Soluble 243 6914083 359 358 0.3% < 2 99% 80% 120% 88% 80% 120%

Results relate only to the items tested and to all the items tested
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Sulfate, Soluble
 

243 6914083 1830 1890 3.2% < 2 92% 80% 120% 96% 80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

CCME / Tier 1 Metals 

Antimony 243 6897018 <0.5 <0.5 NA < 0.5 110% 80% 120% 105% 80% 120%

Arsenic 243 6897018 5.1 5.2 1.9% < 0.5 99% 80% 120% 115% 80% 120%

Barium 243 6897018 139 134 3.7% < 0.5 104% 80% 120% 109% 80% 120%

Beryllium 243 6897018 0.7 <0.5 NA < 0.5 100% 80% 120% 111% 80% 120%

Cadmium
 

243 6897018 <0.5 <0.5 NA < 0.5 95% 80% 120% 104% 80% 120%

Chromium 243 6897018 6.7 6.9 2.9% < 0.5 90% 80% 120% 111% 80% 120%

Cobalt 243 6897018 5.6 5.2 7.4% < 0.5 96% 80% 120% 110% 80% 120%

Copper 243 6897018 5.3 5.4 1.9% < 0.5 92% 80% 120% 106% 80% 120%

Lead 243 6897018 7.5 7.8 3.9% < 0.5 96% 80% 120% 110% 80% 120%

Molybdenum
 

243 6897018 0.9 0.9 0.0% < 0.5 101% 80% 120% 110% 80% 120%

Nickel 243 6897018 13.1 12.1 7.9% < 0.5 103% 80% 120% 109% 80% 120%

Selenium 243 6897018 <0.5 <0.5 NA < 0.5 105% 80% 120% 102% 80% 120%

Silver 243 6897018 <0.5 <0.5 NA < 0.5 94% 80% 120% 108% 80% 120%

Thallium 243 6897018 <0.5 <0.5 NA < 0.5 96% 80% 120% 108% 80% 120%

Tin
 

243 6897018 0.7 0.5 NA < 0.5 99% 80% 120% 102% 80% 120%

Uranium 243 6897018 1.4 1.4 0.0% < 0.5 98% 80% 120% 111% 80% 120%

Vanadium 243 6897018 13.9 13.7 1.4% < 0.5 96% 80% 120% 118% 80% 120%

Zinc 243 6897018 24 23 4.3% < 1 98% 80% 120% 117% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 244 6896314 <0.5 <0.5 NA < 0.5 110% 80% 120% 100% 80% 120%

Arsenic 244 6896314 4.9 5.1 3.4% < 0.5 97% 80% 120% 93% 80% 120%

Barium 244 6896314 233 245 5.0% < 0.5 94% 80% 120% 109% 80% 120%

Beryllium 244 6896314 <0.5 <0.5 NA < 0.5 94% 80% 120% 108% 80% 120%

Cadmium
 

244 6896314 <0.5 <0.5 NA < 0.5 120% 80% 120% 94% 80% 120%

Chromium 244 6896314 17.4 14.3 19.6% < 0.5 98% 80% 120% 102% 80% 120%

Cobalt 244 6896314 2.1 2.1 0.0% < 0.5 102% 80% 120% 100% 80% 120%

Copper 244 6896314 4.8 4.4 8.7% < 0.5 100% 80% 120% 96% 80% 120%

Lead 244 6896314 6.1 6.2 1.6% < 0.5 97% 80% 120% 103% 80% 120%

Molybdenum
 

244 6896314 1.5 1.1 NA < 0.5 104% 80% 120% 104% 80% 120%

Nickel 244 6896314 10.9 9.2 16.9% < 0.5 111% 80% 120% 96% 80% 120%

Selenium 244 6896314 <0.5 <0.5 NA < 0.5 91% 80% 120% 90% 80% 120%

Silver 244 6896314 <0.5 <0.5 NA < 0.5 103% 80% 120% 101% 80% 120%

Results relate only to the items tested and to all the items tested
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Thallium 244 6896314 <0.5 <0.5 NA < 0.5 96% 80% 120% 101% 80% 120%

Tin
 

244 6896314 <0.5 <0.5 NA < 0.5 97% 80% 120% 97% 80% 120%

Uranium 244 6896314 <0.5 <0.5 NA < 0.5 102% 80% 120% 103% 80% 120%

Vanadium 244 6896314 14.5 13.6 6.4% < 0.5 110% 80% 120% 108% 80% 120%

Zinc 244 6896314 13 11 16.7% < 1 101% 80% 120% 93% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 244 6896479 < 0.5 < 0.5 NA < 0.5 108% 80% 120% 105% 80% 120%

Arsenic 244 6896479 5.2 5.1 1.9% < 0.5 94% 80% 120% 93% 80% 120%

Barium 244 6896479 93.6 89.1 4.9% < 0.5 96% 80% 120% 104% 80% 120%

Beryllium 244 6896479 < 0.5 < 0.5 NA < 0.5 87% 80% 120% 101% 80% 120%

Cadmium
 

244 6896479 < 0.5 < 0.5 NA < 0.5 92% 80% 120% 93% 80% 120%

Chromium 244 6896479 5.8 5.9 1.7% < 0.5 88% 80% 120% 94% 80% 120%

Cobalt 244 6896479 3.4 3.8 11.1% < 0.5 92% 80% 120% 95% 80% 120%

Copper 244 6896479 3.6 3.4 5.7% < 0.5 92% 80% 120% 93% 80% 120%

Lead 244 6896479 3.5 3.6 2.8% < 0.5 91% 80% 120% 103% 80% 120%

Molybdenum
 

244 6896479 < 0.5 < 0.5 NA < 0.5 96% 80% 120% 105% 80% 120%

Nickel 244 6896479 8.8 8.9 1.1% < 0.5 94% 80% 120% 94% 80% 120%

Selenium 244 6896479 < 0.5 < 0.5 NA < 0.5 95% 80% 120% 90% 80% 120%

Silver 244 6896479 < 0.5 < 0.5 NA < 0.5 88% 80% 120% 99% 80% 120%

Thallium 244 6896479 < 0.5 < 0.5 NA < 0.5 90% 80% 120% 103% 80% 120%

Tin
 

244 6896479 < 0.5 < 0.5 NA < 0.5 94% 80% 120% 95% 80% 120%

Uranium 244 6896479 < 0.5 < 0.5 NA < 0.5 92% 80% 120% 106% 80% 120%

Vanadium 244 6896479 13.0 12.3 5.5% < 0.5 90% 80% 120% 102% 80% 120%

Zinc 244 6896479 21 21 0.0% < 1 96% 80% 120% 89% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 244 6896778 <0.5 <0.5 NA < 0.5 111% 80% 120% 105% 80% 120%

Arsenic 244 6896778 4.0 4.0 0.8% < 0.5 104% 80% 120% 100% 80% 120%

Barium 244 6896778 318 289 9.6% < 0.5 89% 80% 120% 93% 80% 120%

Beryllium 244 6896778 <0.5 <0.5 NA < 0.5 119% 80% 120% 93% 80% 120%

Cadmium
 

244 6896778 <0.5 <0.5 NA < 0.5 119% 80% 120% 91% 80% 120%

Chromium 244 6896778 10.8 10.4 4.1% < 0.5 97% 80% 120% 99% 80% 120%

Cobalt 244 6896778 3.9 3.7 4.8% < 0.5 97% 80% 120% 99% 80% 120%

Results relate only to the items tested and to all the items tested
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Copper 244 6896778 6.4 6.6 2.5% < 0.5 95% 80% 120% 96% 80% 120%

Lead 244 6896778 4.8 4.8 0.9% < 0.5 92% 80% 120% 99% 80% 120%

Molybdenum
 

244 6896778 0.6 0.6 0.0% < 0.5 102% 80% 120% 105% 80% 120%

Nickel 244 6896778 12.2 12.0 1.6% < 0.5 97% 80% 120% 94% 80% 120%

Selenium 244 6896778 0.7 0.7 0.0% < 0.5 99% 80% 120% 97% 80% 120%

Silver 244 6896778 <0.5 <0.5 NA < 0.5 104% 80% 120% 100% 80% 120%

Thallium 244 6896778 <0.5 <0.5 NA < 0.5 91% 80% 120% 99% 80% 120%

Tin
 

244 6896778 0.5 0.5 0.0% < 0.5 98% 80% 120% 94% 80% 120%

Uranium 244 6896778 0.7 0.7 0.0% < 0.5 103% 80% 120% 103% 80% 120%

Vanadium 244 6896778 21.7 20.9 3.5% < 0.5 105% 80% 120% 98% 80% 120%

Zinc 244 6896778 31 30 4.7% < 1 95% 80% 120% 91% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Particle Size by Sieve 

Sieve Analysis 243 6896777 94 93 1.1% N/A 104% 80% 120%

 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6914562 5.28 5.14 2.7% < 0.02 97% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6914562 0.77 0.76 1.3% < 0.01 103% 90% 110% NA NA

Saturation Percentage 243 6914562 71 71 0.0% < 1 112% 80% 120% NA NA

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

CCME / Tier 1 Metals 

Antimony 243 6897018 < 0.5 < 0.5 NA < 0.5 110% 80% 120% 105% 80% 120%

Arsenic 243 6897018 5.1 5.2 1.9% < 0.5 99% 80% 120% 115% 80% 120%

Barium 243 6897018 139 134 3.7% < 0.5 104% 80% 120% 109% 80% 120%

Beryllium 243 6897018 <0.5 <0.5 NA < 0.5 100% 80% 120% 111% 80% 120%

Cadmium
 

243 6897018 <0.5 <0.5 NA < 0.5 95% 80% 120% 104% 80% 120%

Chromium 243 6897018 6.7 6.9 2.7% < 0.5 90% 80% 120% 111% 80% 120%

Cobalt 243 6897018 5.6 5.2 6.4% < 0.5 96% 80% 120% 110% 80% 120%

Copper 243 6897018 5.3 5.4 1.4% < 0.5 92% 80% 120% 106% 80% 120%

Lead 243 6897018 7.8 7.5 3.9% < 0.5 96% 80% 120% 111% 80% 120%

Molybdenum
 

243 6897018 0.9 0.9 0.0% < 0.5 101% 80% 120% 110% 80% 120%

Nickel 243 6897018 13.1 12.1 8.3% < 0.5 103% 80% 120% 109% 80% 120%

Selenium 243 6897018 < 0.5 < 0.5 NA < 0.5 105% 80% 120% 102% 80% 120%

Silver 243 6897018 <0.5 <0.5 NA < 0.5 94% 80% 120% 108% 80% 120%

Thallium 243 6897018 < 0.5 < 0.5 NA < 0.5 96% 80% 120% 108% 80% 120%

Tin
 

243 6897018 0.6 0.5 18.2% < 0.5 99% 80% 120% 102% 80% 120%

Results relate only to the items tested and to all the items tested
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Uranium 243 6897018 2.3 1.4 0.0% < 0.5 98% 80% 120% 111% 80% 120%

Vanadium 243 6897018 13.9 13.7 1.2% < 0.5 96% 80% 120% 99% 80% 120%

Zinc 243 6897018 24 23 0.3% < 1 98% 80% 120% 105% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP (CA)

Barium by Fusion ICP-OES 6896458 6896458 885 862 2.6% < 40 103% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP (CA)

Barium by Fusion ICP-OES 6896564 6896564 629 748 17.2% < 40 99% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP (CA)

Barium by Fusion ICP-OES 6897609 6897609 623 694 10.8% < 40 100% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 911 6896448 < 0.005 < 0.005 NA < 0.005 83% 80% 120% 84% 80% 120% 84% 60% 140%

Toluene 911 6896448 0.08 0.07 13.3% < 0.05 92% 80% 120% 81% 80% 120% 82% 60% 140%

Ethylbenzene 911 6896448 0.02 0.02 0.0% < 0.01 99% 80% 120% 99% 80% 120% 100% 60% 140%

Xylenes 911 6896448 0.11 0.09 20.0% < 0.05 110% 80% 120% 83% 80% 120% 79% 60% 140%

C6 - C10 (F1)
 

911 6896448 < 10 < 10 NA < 10 87% 80% 120% 107% 80% 120% 104% 60% 140%

C10 - C16 (F2) 587 6896448 <10 <10 NA < 10 89% 80% 120% 91% 80% 120% 93% 60% 140%

C16 - C34 (F3) 587 6896448 350 356 1.7% < 10 91% 80% 120% 89% 80% 120% 92% 60% 140%

C34 - C50 (F4) 587 6896448 235 253 7.4% < 10 89% 80% 120% 81% 80% 120% 80% 60% 140%

Moisture Content 587 6896448 36 36 NA < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 2141 6896814 <0.005 <0.005 NA < 0.005 110% 80% 120% 111% 80% 120% 106% 60% 140%

Toluene 2141 6896814 <0.05 <0.05 NA < 0.05 107% 80% 120% 88% 80% 120% 98% 60% 140%

Ethylbenzene 2141 6896814 <0.01 <0.01 NA < 0.01 92% 80% 120% 87% 80% 120% 92% 60% 140%

Xylenes 2141 6896814 <0.05 <0.05 NA < 0.05 108% 80% 120% 81% 80% 120% 96% 60% 140%

C6 - C10 (F1)
 

2141 6896814 <10 <10 NA < 10 83% 80% 120% 112% 80% 120% 71% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3065 6897034 0.083 0.086 3.6% < 0.005 95% 80% 120% 90% 80% 120% 89% 60% 140%

Toluene 3065 6897034 1.38 1.16 17.0% < 0.05 97% 80% 120% 92% 80% 120% 95% 60% 140%

Ethylbenzene 3065 6897034 0.53 0.38 33.0% < 0.01 86% 80% 120% 90% 80% 120% 88% 60% 140%

Xylenes 3065 6897034 1.64 1.32 22.0% < 0.05 96% 80% 120% 92% 80% 120% 97% 60% 140%

C6 - C10 (F1)
 

3065 6897034 10 <10 NA < 10 92% 80% 120% 88% 80% 120% 98% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3853 6897152 0.046 0.049 6.3% < 0.005 102% 80% 120% 95% 80% 120% 99% 60% 140%

Toluene 3853 6897152 6.85 6.44 6.0% < 0.05 106% 80% 120% 108% 80% 120% 108% 60% 140%

Ethylbenzene 3853 6897152 <0.01 <0.01 NA < 0.01 107% 80% 120% 117% 80% 120% 113% 60% 140%

Xylenes 3853 6897152 <0.05 <0.05 NA < 0.05 112% 80% 120% 120% 80% 120% 123% 60% 140%

C6 - C10 (F1)
 

3853 6897152 <10 <10 NA < 10 84% 80% 120% 87% 80% 120% 88% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3067 6897246 <0.005 <0.005 NA < 0.005 95% 80% 120% 84% 80% 120% 86% 60% 140%

Toluene 3067 6897246 0.88 0.85 3.0% < 0.05 97% 80% 120% 87% 80% 120% 91% 60% 140%

Ethylbenzene 3067 6897246 <0.01 <0.01 NA < 0.01 97% 80% 120% 85% 80% 120% 87% 60% 140%

Xylenes 3067 6897246 <0.05 <0.05 NA < 0.05 97% 80% 120% 86% 80% 120% 90% 60% 140%

C6 - C10 (F1)
 

3067 6897246 <10 <10 NA < 10 90% 80% 120% 96% 80% 120% 92% 60% 140%
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Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3854 6897328 <0.005 <0.005 NA < 0.005 100% 80% 120% 93% 80% 120% 95% 60% 140%

Toluene 3854 6897328 <0.05 <0.05 NA < 0.05 106% 80% 120% 104% 80% 120% 104% 60% 140%

Ethylbenzene 3854 6897328 <0.01 <0.01 NA < 0.01 100% 80% 120% 103% 80% 120% 109% 60% 140%

Xylenes 3854 6897328 <0.05 <0.05 NA < 0.05 109% 80% 120% 118% 80% 120% 119% 60% 140%

C6 - C10 (F1)
 

3854 6897328 <10 <10 NA < 10 82% 80% 120% 82% 80% 120% 80% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 1115 6897583 <0.005 <0.005 NA < 0.005 94% 80% 120% 88% 80% 120% 88% 60% 140%

Toluene 1115 6897583 <0.05 <0.05 NA < 0.05 92% 80% 120% 87% 80% 120% 90% 60% 140%

Ethylbenzene 1115 6897583 <0.01 <0.01 NA < 0.01 87% 80% 120% 82% 80% 120% 88% 60% 140%

Xylenes 1115 6897583 <0.05 <0.05 NA < 0.05 84% 80% 120% 81% 80% 120% 87% 60% 140%

C6 - C10 (F1)
 

1115 6897583 <10 <10 NA < 10 96% 80% 120% 81% 80% 120% 120% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3066 6897556 0.034 0.031 9.2% < 0.005 91% 80% 120% 81% 80% 120% 87% 60% 140%

Toluene 3066 6897556 0.94 0.67 34.0% < 0.05 96% 80% 120% 84% 80% 120% 91% 60% 140%

Ethylbenzene 3066 6897556 0.38 0.30 24.0% < 0.01 92% 80% 120% 83% 80% 120% 90% 60% 140%

Xylenes 3066 6897556 2.88 2.27 24.0% < 0.05 97% 80% 120% 85% 80% 120% 93% 60% 140%

C6 - C10 (F1)
 

3066 6897556 160 150 6.0% < 10 90% 80% 120% 97% 80% 120% 88% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Polyaromatic Hydrocarbon Analysis - Soil 

Naphthalene 26 6897583 <0.005 <0.005 NA < 0.005 91% 70% 130% 93% 70% 130% 89% 70% 130%

2-Methylnaphthalene 26 6897583 <0.005 <0.005 NA < 0.005 96% 70% 130% 91% 70% 130%

Acenaphthylene 26 6897583 <0.005 <0.005 NA < 0.005 108% 70% 130% 101% 70% 130% 89% 70% 130%

Acenaphthene 26 6897583 <0.005 <0.005 NA < 0.005 90% 70% 130% 89% 70% 130% 85% 70% 130%

Fluorene
 

26 6897583 <0.02 <0.02 NA < 0.02 95% 70% 130% 93% 70% 130% 87% 70% 130%

Phenanthrene 26 6897583 <0.02 <0.02 NA < 0.02 83% 70% 130% 89% 70% 130% 86% 70% 130%

Anthracene 26 6897583 <0.004 <0.004 NA < 0.004 103% 70% 130% 101% 70% 130% 83% 70% 130%

Fluoranthene 26 6897583 <0.01 <0.01 NA < 0.01 97% 70% 130% 102% 70% 130% 95% 70% 130%

Pyrene 26 6897583 <0.01 <0.01 NA < 0.01 88% 70% 130% 95% 70% 130% 91% 70% 130%

Benzo[a]anthracene
 

26 6897583 <0.03 <0.03 NA < 0.03 120% 70% 130% 121% 70% 130% 115% 70% 130%

Chrysene 26 6897583 <0.05 <0.05 NA < 0.05 91% 70% 130% 92% 70% 130% 86% 70% 130%

Benzo[b+j]fluoranthene 26 6897583 <0.05 <0.05 NA < 0.05 81% 70% 130% 82% 70% 130% 100% 70% 130%

Benzo[k]fluoranthene 26 6897583 <0.05 <0.05 NA < 0.05 77% 70% 130% 83% 70% 130% 71% 70% 130%

Benzo[a]pyrene 26 6897583 <0.03 <0.03 NA < 0.03 104% 70% 130% 103% 70% 130% 94% 70% 130%

Indeno[1,2,3-cd]pyrene
 

26 6897583 <0.05 <0.05 NA < 0.05 91% 70% 130% 90% 70% 130% 90% 70% 130%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E011146

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Nicole Wills

CLIENT NAME: KLOHN CRIPPEN

PROJECT: A04012A07

Trace Organics Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Sep 04, 2015 REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 57 of 73

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Dibenzo[ah]anthracene 26 6897583 <0.005 <0.005 NA < 0.005 81% 70% 130% 83% 70% 130% 83% 70% 130%

Benzo[ghi]perylene 26 6897583 <0.05 <0.05 NA < 0.05 86% 70% 130% 82% 70% 130% 84% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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Soil Analysis

Antimony
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Arsenic
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Barium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Beryllium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Cadmium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Chromium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP/MS

Cobalt
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Copper
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Lead
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Molybdenum
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Nickel
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Selenium
INORG-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Silver
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Thallium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Tin
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Uranium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Vanadium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Zinc
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Sieve Analysis INOR-171-6009 KROETSCH 2007; SHEPPARD 2007 SIEVE

True Barium by Fusion ICP SOIL- 0620, INST- 0140 ASTM D4503.08 S ICP/OES

pH (CaCl2 Extraction) INOR-171-6207
SHEPPARD 2007; HENDERSHOT 
2008

PH METER

Electrical Conductivity (Sat. Paste) INO-171-6208 SHEPPARD 2007; MILLER 2007 CONDUCTIVITY METER

Sodium Adsorption Ratio
INOR-171-6201 & 
INOR-171-6002

McKeague 3.26 CALCULATION

Saturation Percentage
SOIL 0140; SOIL 0110; SOIL 
0120

MILLER 2007; SHEPPARD 2007 GRAVIMETRIC

Chloride, Soluble
INOR-171-6200 & 
INOR-171-6002

SHEPPARD 2007, EATON 2005 COLORIMETER

Calcium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Potassium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Magnesium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Sodium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Results relate only to the items tested and to all the items tested
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Sulfate, Soluble
INOR-171-6201 & 
INOR-171-6002

SHEPPARD 2007; EATON 2005; 
MILLER 2007, SM 3120B

ICP/OES

Theoretical Gypsum Requirement SOIL 0260 USDA HDBK 60, 22D N/A

Trace Organics Analysis

Benzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Toluene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Xylenes
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

C6 - C10 (F1)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C6 - C10 (F1 minus BTEX)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C10 - C16 (F2) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C16 - C34 (F3) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C34 - C50 (F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Gravimetric Heavy Hydrocarbons ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Moisture Content LAB-175-4002 CCME Tier 1 Method-S % GRAVIMETRIC

Toluene-d8 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene-d10 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

o-Terphenyl (F2-F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Naphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Methylnaphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluorene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Phenanthrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Chrysene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[b+j]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[k]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Indeno[1,2,3-cd]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Dibenzo[ah]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[ghi]perylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Fluorobiphenyl (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

p-Terphenyl-d14 (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

B[a]P TPE ORG-170-5420 CALCULATION

IACR (coarse) GC/MS

IACR (fine) GC/MS

Results relate only to the items tested and to all the items tested
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CLIENT NAME: IEG CONSULTANTS LTD
500-2618 HOPEWELL PLACE NE
CALGARY, AB   T1Y7J7    
(403) 262-5505

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Ngoc (Ruby) Vu, Lab TechnicianSOIL ANALYSIS REVIEWED BY:

Jarrod Roberts, Operations ManagerTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 74

Oct 10, 2015

VERSION*: 2

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

15E011146AGAT WORK ORDER:

ATTENTION TO: Nicole Wills

PROJECT: A04012A07

Laboratories (V2) Page 1 of 74

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 2:Addition: Barium Fusion to samples 950 and 985. -PF(10-Oct-15)

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-056 (0.

6-1.0)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964256896314 6896402 6896408 6896419 6896420 6896422 6896424G / S RDLUnitParameter

10.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.9 4.2 6.4 5.0 6.5 5.3 3.8Arsenic 4.90.517mg/kg

617 239 100 218 113 92.9 273Barium 2700.5750mg/kg

0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

17.4 9.6 7.5 10.2 8.7 6.3 9.6Chromium 10.60.564mg/kg

2.1 3.1 3.6 2.1 4.6 3.3 3.4Cobalt 3.20.520mg/kg

5.9 6.9 4.4 4.1 4.2 3.2 7.9Copper 6.30.563mg/kg

6.1 3.9 3.5 5.5 3.5 3.6 3.6Lead 4.00.570mg/kg

0.7 0.9 0.7 0.8 0.6 0.5 1.0Molybdenum 0.80.54mg/kg

10.9 11.5 10.2 7.1 11.7 8.8 10.4Nickel 10.90.550mg/kg

<0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.6Selenium 0.80.51mg/kg

1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

1.3 0.6 <0.5 <0.5 <0.5 <0.5 0.6Uranium 0.70.523mg/kg

14.5 17.2 12.9 13.6 14.4 12.4 15.5Vanadium 19.30.5130mg/kg

13 30 23 14 27 21 34Zinc 161200mg/kg

Results relate only to the items tested and to all the items tested
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BH15-057 (0.

15-0.3)

BH15-056 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-057 (0.

6-1.0)

BH15-057 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964656896427 6896429 6896434 6896437 6896448 6896458 6896464G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.3 5.7 4.5 7.0 5.5 3.0 6.1Arsenic 10.30.517mg/kg

128 238 202 240 238 132 103Barium 8200.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.4 14.8 15.6 11.4 15.6 9.2 6.3Chromium 11.60.564mg/kg

4.5 2.4 2.3 7.2 4.4 2.9 3.7Cobalt 3.60.520mg/kg

4.6 4.8 4.4 6.2 6.4 3.0 3.2Copper 9.70.563mg/kg

4.3 6.4 5.6 5.3 4.7 3.6 3.9Lead 10.70.570mg/kg

0.5 1.3 1.4 1.0 1.5 <0.5 <0.5Molybdenum 0.90.54mg/kg

12.4 10.5 11.0 10.3 12.1 7.8 9.5Nickel 9.20.550mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5Uranium 0.50.523mg/kg

16.6 14.7 11.7 23.2 18.5 16.8 13.9Vanadium 22.00.5130mg/kg

27 14 18 21 40 22 28Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24
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BH15-059 (1.

0-1.5)

BH15-059 (0.

15-0.3)

BH15-061 (1.

0-1.5)

BH15-060 (0.

15-0.3)

BH15-060 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965096896468 6896469 6896472 6896476 6896479 6896482 6896492G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.7 5.6 5.5 4.1 5.1 6.9 4.2Arsenic 5.70.517mg/kg

276 87.4 270 256 93.6 269 262Barium 1080.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.3 6.9 6.1 9.7 5.8 8.0 9.5Chromium 6.40.564mg/kg

3.6 3.9 2.5 2.7 3.4 3.2 4.2Cobalt 4.00.520mg/kg

6.4 3.5 5.3 6.1 3.6 5.0 7.9Copper 4.20.563mg/kg

6.3 3.2 7.2 4.6 4.5 8.3 4.4Lead 3.70.570mg/kg

0.8 <0.5 0.5 0.8 <0.5 0.8 1.3Molybdenum <0.50.54mg/kg

8.7 11.1 6.4 8.5 8.8 6.8 10.7Nickel 10.20.550mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 0.7Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

0.5 <0.5 <0.5 0.5 <0.5 0.5 0.5Uranium <0.50.523mg/kg

14.9 14.3 12.9 14.7 13.0 16.6 14.1Vanadium 13.50.5130mg/kg

26 25 14 18 21 14 44Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24
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http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 4 of 74



BH15-062 (0.

3-0.6)

BH15-062 (0.

15-0.3)

BH15-067 (0.

6-1.0)

BH15-062 (1.

0-1.5)

BH15-066 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-066 (1.

0-1.5)

BH15-067 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965746896514 6896527 6896529 6896560 6896564 6896567 6896572G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.8 7.4 9.0 4.7 5.6 6.8 6.6Arsenic 4.70.517mg/kg

266 251 130 244 180 94.5 299Barium 78.30.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

8.3 7.5 7.3 9.0 12.2 6.6 7.0Chromium 6.50.564mg/kg

3.9 3.6 4.6 5.3 2.7 4.4 3.1Cobalt 3.40.520mg/kg

6.1 6.2 4.6 7.1 3.4 4.9 5.1Copper 3.20.563mg/kg

7.1 6.6 4.1 4.4 5.8 4.2 7.8Lead 3.30.570mg/kg

<0.5 0.7 0.9 0.7 <0.5 0.6 0.7Molybdenum <0.50.54mg/kg

8.1 8.2 13.7 11.1 7.4 11.2 7.3Nickel 9.10.550mg/kg

<0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 2.7 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5Uranium <0.50.523mg/kg

17.9 16.3 15.9 17.2 22.8 16.1 15.2Vanadium 12.70.5130mg/kg

19 18 29 33 17 27 20Zinc 231200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 5 of 74



BH15-068 (0.

15-0.3)

BH15-067 (1.

0-1.5) DUP F

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)

BH15-069 (0.

3-0.6)

BH15-069 (0.

6-1.0)

BH15-069 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68967776896578 6896583 6896599 6896600 6896601 6896604 6896609G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

6.5 5.9 6.8 7.1 4.1 5.9 6.7Arsenic 6.40.517mg/kg

137 269 225 169 145 127 107Barium 1000.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

5.8 13.2 12.6 11.2 10.2 7.7 6.8Chromium 6.30.564mg/kg

3.5 4.2 4.4 5.2 3.3 4.5 4.0Cobalt 4.00.520mg/kg

3.8 6.0 6.3 6.4 6.9 5.4 4.4Copper 3.70.563mg/kg

3.9 8.1 6.4 5.4 4.5 4.7 3.9Lead 3.50.570mg/kg

<0.5 1.1 0.9 0.7 0.85 0.7 0.7Molybdenum <0.50.54mg/kg

9.9 9.2 17.6 12.6 10.9 11.9 1.1Nickel 9.80.550mg/kg

<0.5 <0.5 0.5 <0.5 0.7 <0.5 <0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5Uranium <0.50.523mg/kg

13.0 14.0 16.4 18.3 16.9 17.8 15.1Vanadium 12.90.5130mg/kg

22 21 24 30 20 19 24Zinc 251200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 6 of 74



DUP HDUP G

BH15-113 (0.

6-1.0)DUP J

BH15-101 (0.

6-1.0)

BH15-107 (0.

15-0.3)

BH15-108 (0.

15-0.3)

BH15-113 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/17/2015 8/18/2015 8/19/20158/17/2015 8/19/2015 8/20/2015 8/20/2015DATE SAMPLED:

68975696896778 6896779 6897018 6897293 6897468 6897514 6897567G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

4.0 3.9 5.1 4.9 3.9 4.4 3.8Arsenic 4.80.517mg/kg

318 209 138 357 330 229 113Barium 1960.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

10.8 10.7 6.7 7.9 6.8 12.4 7.4Chromium 8.50.564mg/kg

3.9 2.8 5.7 2.6 1.7 5.2 2.7Cobalt 3.20.520mg/kg

6.4 4.4 5.3 5.7 4.1 6.1 2.2Copper 6.50.563mg/kg

4.8 4.3 5.3 16.0 11.1 4.4 4.2Lead 4.60.570mg/kg

0.6 0.5 0.9 0.8 0.6 1.3 <0.5Molybdenum <0.50.54mg/kg

12.2 8.9 16.5 6.6 4.3 11.0 7.0Nickel 10.60.550mg/kg

0.7 1.0 <0.5 <0.5 <0.5 0.7 <0.5Selenium 0.80.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

0.5 0.6 <0.5 0.6 1.5 <0.5 <0.5Tin <0.50.55mg/kg

0.7 0.7 1.4 <0.5 <0.5 0.7 <0.5Uranium <0.50.523mg/kg

21.7 13.3 13.9 16.6 12.9 17.1 17.4Vanadium 20.20.5130mg/kg

31 10 24 25 20 30 17Zinc 191200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 7 of 74



BH15-114 (0.

3-0.6)

BH15-113 (1.

0-1.5)

BH15-121 (0.

0-0.15)

BH15-116 (0.

0-0.15)

BH15-117 (0.

0-0.15)

BH15-118 (0.

0-0.15)

BH15-119 (0.

0-0.15)

BH15-120 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976456897574 6897578 6897588 6897607 6897609 6897610 6897627G / S RDLUnitParameter

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Antimony <0.50.520mg/kg

5.4 4.6 4.7 4.0 4.8 3.6 5.0Arsenic 3.50.517mg/kg

78.5 347 220 257 246 318 181Barium 2190.5750mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Beryllium <0.50.55mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Cadmium <0.50.51.4mg/kg

6.6 10.1 9.3 8.2 10.3 8.9 8.2Chromium 9.60.564mg/kg

3.5 5.1 3.3 4.5 3.2 4.5 3.8Cobalt 3.00.520mg/kg

3.7 7.4 4.4 6.6 4.9 9.1 5.8Copper 7.80.563mg/kg

3.3 4.5 5.0 4.5 4.5 4.1 3.8Lead 5.30.570mg/kg

<0.5 0.8 0.5 0.6 0.7 0.7 0.6Molybdenum <0.50.54mg/kg

9.8 14.2 8.0 11.5 10.3 12.7 10.8Nickel 10.30.550mg/kg

<0.5 0.6 0.6 <0.5 0.5 0.7 0.5Selenium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.520mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Thallium <0.50.51mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Tin <0.50.55mg/kg

<0.5 0.6 <0.5 <0.5 0.5 0.7 <0.5Uranium 1.30.523mg/kg

14.1 19.7 17.6 15.5 20.7 17.3 16.1Vanadium 17.90.5130mg/kg

23 28 30 33 25 41 23Zinc 91200mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 8 of 74



BH15-116 (0.

15-0.3)

BH15-122 (0.

3-0.6)

BH15-123 (0.

0-0.15)

BH15-124 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

8/20/2015 8/21/20158/20/2015 8/21/2015DATE SAMPLED:

6897651 6897706 RDL 6901950 RDL 6901985G / S RDLUnitParameter

<0.5 <0.5 0.5 0.7 0.5 0.8Antimony 0.520mg/kg

3.9 2.1 0.5 7.4 0.5 5.8Arsenic 0.517mg/kg

281 43.6 0.5 937 0.5 1610Barium 0.5750mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Beryllium 0.55mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Cadmium 0.51.4mg/kg

9.0 5.3 0.5 22.6 0.5 15.1Chromium 0.564mg/kg

4.7 2.6 0.5 3.4 0.5 3.2Cobalt 0.520mg/kg

6.6 4.6 5 48.9 0.5 11.6Copper 0.563mg/kg

4.1 2.6 0.5 43.1 0.5 49.8Lead 0.570mg/kg

0.5 <0.5 0.5 2.5 0.5 1.8Molybdenum 0.54mg/kg

11.9 5.8 0.5 13.6 0.5 9.4Nickel 0.550mg/kg

0.5 <0.5 0.5 0.5 0.5 <0.5Selenium 0.51mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Silver 0.520mg/kg

<0.5 <0.5 0.5 <0.5 0.5 <0.5Thallium 0.51mg/kg

<0.5 <0.5 0.5 1.1 0.5 0.5Tin 0.55mg/kg

0.5 <0.5 0.5 <0.5 0.5 <0.5Uranium 0.523mg/kg

17.2 9.9 0.5 13.5 0.5 11.7Vanadium 0.5130mg/kg

35 15 1 57 1 85Zinc 1200mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ABTier1 Soil (Ag, F)

6896314-6896464 Results are based on the dry weight of the sample.

6896465 Results are based on the dry weight of the sample.
Values verified with repeat analysis

6896468-6897706 Results are based on the dry weight of the sample.

6901950-6901985 Results are based on the dry weight of the sample.
Values verified with repeat analysis

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

CCME / Tier 1 Metals

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 9 of 74



BH15-068 (0.

3-0.6)

BH15-066 (0.

15-0.3)

BH15-107 (0.

15-0.3)DUP F DUP G DUP H

BH15-081 (0.

6-1.0)

BH15-101 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/18/2015 8/19/2015 8/19/2015DATE SAMPLED:

68974686896560 6896599 6896777 6896778 6896779 6896839 6897293G / S RDLUnitParameter

44 55 94 48 33 36 39Sieve Analysis 90N/A%

Fine Coarse Coarse Fine Fine Fine FineSieve Texture Coarse

BH15-120 (0.

0-0.15)

BH15-116 (0.

0-0.15)

BH15-122 (0.

3-0.6)

BH15-116 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/20/2015 8/20/2015 8/20/20158/20/2015DATE SAMPLED:

6897588 6897627 6897651 6897706G / S RDLUnitParameter

32 55 29 29Sieve Analysis N/A%

Fine Coarse Fine FineSieve Texture 

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896560-6897706 Value reported is amount of sample retained on a 75 micron sieve after wash with water and represents proportion by weight particles larger than indicated sieve size.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Particle Size by Sieve

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 10 of 74



BH15-124 (0.

0-0.15)

BH15-123 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

8/21/20158/21/2015DATE SAMPLED:

6901950 6901985G / S RDLUnitParameter

3690 18100True Barium by Fusion ICP 50mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6901950-6901985 Result is based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 11 of 74



BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-057 (0.

15-0.3)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964296896314 6896402 6896408 6896419 6896420 6896422 6896425G / S RDLUnitParameter

816 715 776 703 824 666 803True Barium by Fusion ICP 81450mg/kg

BH15-057 (1.

0-1.5)

BH15-057 (0.

6-1.0)

BH15-059 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-059 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964696896434 6896437 6896448 6896458 6896464 6896465 6896468G / S RDLUnitParameter

382 853 785 841 763 2450 992True Barium by Fusion ICP 73750mg/kg

BH15-060 (0.

3-0.6)

BH15-060 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)

BH15-061 (1.

0-1.5)

BH15-066 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965646896472 6896476 6896479 6896482 6896492 6896509 6896560G / S RDLUnitParameter

755 641 578 809 768 763 740True Barium by Fusion ICP 57250mg/kg

BH15-067 (0.

3-0.6)

BH15-066 (1.

0-1.5)

BH15-069 (0.

3-0.6)

BH15-067 (0.

6-1.0)

BH15-067 (1.

0-1.5)

BH15-068 (0.

15-0.3)

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966016896567 6896572 6896574 6896578 6896583 6896599 6896600G / S RDLUnitParameter

696 779 822 879 795 729 790True Barium by Fusion ICP 83650mg/kg

BH15-069 (1.

0-1.5)

BH15-069 (0.

6-1.0)

BH15-107 (0.

15-0.3)DUP F DUP G DUP H

BH15-081 (0.

6-1.0)

BH15-101 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/18/2015 8/19/2015 8/19/2015DATE SAMPLED:

68974686896604 6896609 6896777 6896778 6896779 6896839 6897293G / S RDLUnitParameter

696 629 568 525 631 630 597True Barium by Fusion ICP 82850mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP (CA)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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BH15-117 (0.

0-0.15)

BH15-116 (0.

0-0.15)

BH15-116 (0.

15-0.3)

BH15-118 (0.

0-0.15)

BH15-119 (0.

0-0.15)

BH15-120 (0.

0-0.15)

BH15-121 (0.

0-0.15)

BH15-122 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68977066897588 6897607 6897609 6897610 6897627 6897645 6897651G / S RDLUnitParameter

802 674 617 655 759 784 650True Barium by Fusion ICP 70350mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896314-6897706 Result is based on the dry weight of the sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Barium by Fusion ICP (CA)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 13 of 74



BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-056 (0.

6-1.0)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964256896314 6896402 6896408 6896419 6896420 6896422 6896424G / S RDLUnitParameter

6.01 5.67 6.66 6.09 6.72 6.48 5.38pH (CaCl2 Extraction) 5.560.02pH Units

0.20 0.37 0.44 0.30 0.26 0.33 0.38Electrical Conductivity (Sat. Paste) 0.260.01dS/m

0.28 0.19 0.19 0.21 0.19 0.21 0.18Sodium Adsorption Ratio 0.17N/A

37 133 39 57 38 40 154Saturation Percentage 1251%

8 8 5 8 <5 <5 8Chloride, Soluble 135mg/L

24 56 50 42 39 42 50Calcium, Soluble 381mg/L

3 <2 3 2 2 2 <2Potassium, Soluble <22mg/L

6 14 18 11 9 13 20Magnesium, Soluble 182mg/L

6 6 6 6 5 6 6Sodium, Soluble 52mg/L

25 69 20 48 23 28 72Sulfate, Soluble 322mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

1.20 2.79 2.50 2.10 1.95 2.10 2.50Calcium, Soluble (meq/L) 1.900.05meq/L

9 74 20 24 15 17 77Calcium, Soluble (mg/kg) 481mg/kg

0.23 0.23 0.14 0.23 <0.06 <0.06 0.23Chloride, Soluble (meq/L) 0.370.06meq/L

3 11 2 5 <2 <2 12Chloride, Soluble (mg/kg) 162mg/kg

0.49 1.15 1.48 0.91 0.74 1.07 1.65Magnesium, Soluble (meq/L) 1.480.08meq/L

2 19 7 6 3 5 31Magnesium, Soluble (mg/kg) 231mg/kg

0.08 <0.05 0.08 0.05 0.05 0.05 <0.05Potassium, Soluble (meq/L) <0.050.05meq/L

<2 <2 <2 <2 <2 <2 <2Potassium, Soluble (mg/kg) <22mg/kg

0.26 0.26 0.26 0.26 0.22 0.26 0.26Sodium, Soluble (meq/L) 0.220.09meq/L

2 8 2 3 <2 2 9Sodium, Soluble (mg/kg) 62mg/kg

0.52 1.44 0.42 1.00 0.48 0.58 1.50Sulfur (as Sulfate), Soluble (meq/L) 0.670.04meq/L

9 92 8 27 9 11 111Sulfur (as Sulfate), Soluble (mg/kg) 402mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 14 of 74



BH15-057 (0.

15-0.3)

BH15-056 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-057 (0.

6-1.0)

BH15-057 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964656896427 6896429 6896434 6896437 6896448 6896458 6896464G / S RDLUnitParameter

5.93 5.83 5.84 5.61 5.47 5.77 6.48pH (CaCl2 Extraction) 6.080.02pH Units

0.32 0.21 0.32 0.44 0.35 0.20 0.21Electrical Conductivity (Sat. Paste) 0.230.01dS/m

0.24 0.27 0.43 0.51 0.20 0.27 0.28Sodium Adsorption Ratio 0.22N/A

49 42 45 95 111 42 54Saturation Percentage 431%

7 8 12 63 8 7 <5Chloride, Soluble 55mg/L

38 25 40 51 45 26 27Calcium, Soluble 301mg/L

2 3 4 <2 3 2 3Potassium, Soluble 52mg/L

16 7 11 15 14 7 5Magnesium, Soluble 52mg/L

7 6 12 16 6 6 6Sodium, Soluble 52mg/L

31 25 34 40 92 34 18Sulfate, Soluble 372mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

1.90 1.25 2.00 2.54 2.25 1.30 1.35Calcium, Soluble (meq/L) 1.500.05meq/L

19 11 18 48 50 11 15Calcium, Soluble (mg/kg) 131mg/kg

0.20 0.23 0.34 1.78 0.23 0.20 <0.06Chloride, Soluble (meq/L) 0.140.06meq/L

3 3 5 60 9 3 <2Chloride, Soluble (mg/kg) 22mg/kg

1.32 0.58 0.91 1.23 1.15 0.58 0.41Magnesium, Soluble (meq/L) 0.410.08meq/L

8 3 5 14 16 3 3Magnesium, Soluble (mg/kg) 21mg/kg

0.05 0.08 0.10 <0.05 0.08 0.05 0.08Potassium, Soluble (meq/L) 0.130.05meq/L

<2 <2 <2 <2 3 <2 <2Potassium, Soluble (mg/kg) 22mg/kg

0.30 0.26 0.52 0.70 0.26 0.26 0.26Sodium, Soluble (meq/L) 0.220.09meq/L

3 3 5 15 7 3 3Sodium, Soluble (mg/kg) 22mg/kg

0.65 0.52 0.71 0.83 1.92 0.71 0.37Sulfur (as Sulfate), Soluble (meq/L) 0.770.04meq/L

15 11 15 38 102 14 10Sulfur (as Sulfate), Soluble (mg/kg) 162mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 15 of 74



BH15-059 (1.

0-1.5)

BH15-059 (0.

15-0.3)

BH15-061 (1.

0-1.5)

BH15-060 (0.

15-0.3)

BH15-060 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965096896468 6896469 6896472 6896476 6896479 6896482 6896492G / S RDLUnitParameter

5.64 6.66 5.94 5.16 6.75 6.53 5.75pH (CaCl2 Extraction) 6.770.02pH Units

0.65 0.27 0.29 0.42 0.31 0.44 0.75Electrical Conductivity (Sat. Paste) 0.670.01dS/m

0.22 0.32 0.56 0.55 0.63 0.80 2.31Sodium Adsorption Ratio 2.19N/A

86 40 43 152 39 40 131Saturation Percentage 421%

10 8 9 12 10 7 50Chloride, Soluble 665mg/L

88 36 29 50 32 52 53Calcium, Soluble 361mg/L

11 7 10 8 14 4 26Potassium, Soluble 562mg/L

23 7 7 13 7 10 15Magnesium, Soluble 72mg/L

9 8 13 17 15 24 74Sodium, Soluble 552mg/L

249 28 56 131 29 49 212Sulfate, Soluble 832mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

4.39 1.80 1.45 2.50 1.60 2.59 2.64Calcium, Soluble (meq/L) 1.800.05meq/L

76 14 12 76 12 21 69Calcium, Soluble (mg/kg) 151mg/kg

0.28 0.23 0.25 0.34 0.28 0.20 1.41Chloride, Soluble (meq/L) 1.860.06meq/L

9 3 4 18 4 3 66Chloride, Soluble (mg/kg) 282mg/kg

1.89 0.58 0.58 1.07 0.58 0.82 1.23Magnesium, Soluble (meq/L) 0.580.08meq/L

20 3 3 20 3 4 20Magnesium, Soluble (mg/kg) 31mg/kg

0.28 0.18 0.26 0.20 0.36 0.10 0.66Potassium, Soluble (meq/L) 1.430.05meq/L

9 3 4 12 5 <2 34Potassium, Soluble (mg/kg) 242mg/kg

0.39 0.35 0.57 0.74 0.65 1.04 3.22Sodium, Soluble (meq/L) 2.390.09meq/L

8 3 6 26 6 10 97Sodium, Soluble (mg/kg) 232mg/kg

5.18 0.58 1.17 2.73 0.60 1.02 4.41Sulfur (as Sulfate), Soluble (meq/L) 1.730.04meq/L

214 11 24 199 11 20 278Sulfur (as Sulfate), Soluble (mg/kg) 352mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 16 of 74



BH15-062 (0.

3-0.6)

BH15-062 (0.

15-0.3)

BH15-064 (0.

6-1.0)

BH15-062 (1.

0-1.5)

BH15-063 (0.

15-0.3)

BH15-063 (0.

3-0.6)

BH15-063 (1.

0-1.5)

BH15-064 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965376896514 6896527 6896529 6896530 6896531 6896532 6896535G / S RDLUnitParameter

6.68 6.29 6.80 5.61 5.80 6.79 5.33pH (CaCl2 Extraction) 6.690.02pH Units

0.63 0.56 0.25 0.45 0.29 0.35 0.21Electrical Conductivity (Sat. Paste) 0.310.01dS/m

0.75 0.24 0.39 0.30 0.33 0.40 0.30Sodium Adsorption Ratio 0.31N/A

38 54 40 119 72 38 137Saturation Percentage 391%

18 9 5 15 11 11 12Chloride, Soluble 75mg/L

66 69 33 56 41 41 28Calcium, Soluble 351mg/L

23 13 3 3 3 7 <2Potassium, Soluble 62mg/L

20 22 5 17 10 10 8Magnesium, Soluble 102mg/L

27 9 9 10 9 11 7Sodium, Soluble 82mg/L

72 103 22 118 25 28 29Sulfate, Soluble 352mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

3.29 3.44 1.65 2.79 2.05 2.05 1.40Calcium, Soluble (meq/L) 1.750.05meq/L

25 37 13 67 30 16 38Calcium, Soluble (mg/kg) 141mg/kg

0.51 0.25 0.14 0.42 0.31 0.31 0.34Chloride, Soluble (meq/L) 0.200.06meq/L

7 5 2 18 8 4 16Chloride, Soluble (mg/kg) 32mg/kg

1.65 1.81 0.41 1.40 0.82 0.82 0.66Magnesium, Soluble (meq/L) 0.820.08meq/L

8 12 2 20 7 4 11Magnesium, Soluble (mg/kg) 41mg/kg

0.59 0.33 0.08 0.08 0.08 0.18 <0.05Potassium, Soluble (meq/L) 0.150.05meq/L

9 7 <2 4 2 3 <2Potassium, Soluble (mg/kg) 22mg/kg

1.17 0.39 0.39 0.43 0.39 0.48 0.30Sodium, Soluble (meq/L) 0.350.09meq/L

10 5 4 12 6 4 10Sodium, Soluble (mg/kg) 32mg/kg

1.50 2.14 0.46 2.46 0.52 0.58 0.60Sulfur (as Sulfate), Soluble (meq/L) 0.730.04meq/L

27 56 9 140 18 11 40Sulfur (as Sulfate), Soluble (mg/kg) 142mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 17 of 74



BH15-065 (0.

15-0.3)

BH15-064 (1.

0-1.5)

BH15-067 (0.

3-0.6)

BH15-065 (0.

3-0.6)

BH15-065 (1.

0-1.5)

BH15-066 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-066 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965726896540 6896551 6896556 6896558 6896560 6896564 6896567G / S RDLUnitParameter

6.33 6.24 5.72 6.87 5.76 5.74 6.34pH (CaCl2 Extraction) 5.780.02pH Units

0.49 0.46 0.37 0.31 0.50 0.36 0.53Electrical Conductivity (Sat. Paste) 0.690.01dS/m

0.37 0.36 0.28 0.39 0.25 0.26 0.29Sodium Adsorption Ratio 0.21N/A

44 57 114 36 76 61 47Saturation Percentage 791%

15 10 14 7 12 9 11Chloride, Soluble 105mg/L

60 54 47 34 63 48 70Calcium, Soluble 981mg/L

5 4 2 5 2 3 4Potassium, Soluble 42mg/L

19 17 18 9 21 13 22Magnesium, Soluble 232mg/L

13 12 9 10 9 8 11Sodium, Soluble 92mg/L

26 48 59 28 134 67 61Sulfate, Soluble 2852mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

2.99 2.69 2.35 1.70 3.14 2.40 3.49Calcium, Soluble (meq/L) 4.890.05meq/L

26 31 54 12 48 29 33Calcium, Soluble (mg/kg) 771mg/kg

0.42 0.28 0.39 0.20 0.34 0.25 0.31Chloride, Soluble (meq/L) 0.280.06meq/L

7 6 16 3 9 5 5Chloride, Soluble (mg/kg) 82mg/kg

1.56 1.40 1.48 0.74 1.73 1.07 1.81Magnesium, Soluble (meq/L) 1.890.08meq/L

8 10 21 3 16 8 10Magnesium, Soluble (mg/kg) 181mg/kg

0.13 0.10 0.05 0.13 0.05 0.08 0.10Potassium, Soluble (meq/L) 0.100.05meq/L

2 2 2 <2 <2 <2 <2Potassium, Soluble (mg/kg) 32mg/kg

0.57 0.52 0.39 0.43 0.39 0.35 0.48Sodium, Soluble (meq/L) 0.390.09meq/L

6 7 10 4 7 5 5Sodium, Soluble (mg/kg) 72mg/kg

0.54 1.00 1.23 0.58 2.79 1.40 1.27Sulfur (as Sulfate), Soluble (meq/L) 5.930.04meq/L

11 27 67 10 102 41 29Sulfur (as Sulfate), Soluble (mg/kg) 2252mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 18 of 74



BH15-067 (1.

0-1.5)

BH15-067 (0.

6-1.0)

BH15-069 (1.

0-1.5)

BH15-068 (0.

15-0.3)

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)

BH15-069 (0.

3-0.6)

BH15-069 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966096896574 6896578 6896583 6896599 6896600 6896601 6896604G / S RDLUnitParameter

5.60 6.18 6.33 5.90 5.96 5.18 5.42pH (CaCl2 Extraction) 6.420.02pH Units

0.27 0.25 0.38 0.98 0.42 0.27 0.36Electrical Conductivity (Sat. Paste) 0.310.01dS/m

0.30 0.27 0.31 0.15 0.28 0.18 0.37Sodium Adsorption Ratio 0.46N/A

116 33 46 88 48 139 42Saturation Percentage 501%

10 7 6 12 11 10 16Chloride, Soluble 145mg/L

32 37 59 149 65 39 51Calcium, Soluble 391mg/L

2 3 4 4 5 4 4Potassium, Soluble 42mg/L

13 8 4 40 19 12 10Magnesium, Soluble 72mg/L

8 7 9 8 10 5 11Sodium, Soluble 122mg/L

57 22 81 384 43 49 34Sulfate, Soluble 192mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

1.60 1.85 2.94 7.44 3.24 1.95 2.54Calcium, Soluble (meq/L) 1.950.05meq/L

37 12 27 131 31 54 21Calcium, Soluble (mg/kg) 201mg/kg

0.28 0.20 0.17 0.34 0.31 0.28 0.45Chloride, Soluble (meq/L) 0.390.06meq/L

12 2 3 11 5 14 7Chloride, Soluble (mg/kg) 72mg/kg

1.07 0.66 0.33 3.29 1.56 0.99 0.82Magnesium, Soluble (meq/L) 0.580.08meq/L

15 3 2 35 9 17 4Magnesium, Soluble (mg/kg) 41mg/kg

0.05 0.08 0.10 0.10 0.13 0.10 0.10Potassium, Soluble (meq/L) 0.100.05meq/L

2 <2 <2 4 2 6 <2Potassium, Soluble (mg/kg) 22mg/kg

0.35 0.30 0.39 0.35 0.43 0.22 0.48Sodium, Soluble (meq/L) 0.520.09meq/L

9 2 4 7 5 7 5Sodium, Soluble (mg/kg) 62mg/kg

1.19 0.46 1.69 8.00 0.90 1.02 0.71Sulfur (as Sulfate), Soluble (meq/L) 0.400.04meq/L

66 7 37 338 21 68 14Sulfur (as Sulfate), Soluble (mg/kg) 102mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 19 of 74



DUP GDUP F

BH15-108 (0.

15-0.3)DUP H

BH15-081 (0.

6-1.0) DUP J

BH15-101 (0.

6-1.0)

BH15-107 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/17/2015 8/17/2015 8/18/20158/17/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68975146896777 6896778 6896779 6896839 6897018 6897293 6897468G / S RDLUnitParameter

6.69 5.59 5.32 5.71 5.86 5.70 6.47pH (CaCl2 Extraction) 5.690.02pH Units

0.37 0.33 0.33 0.77 1.64 0.63 1.31Electrical Conductivity (Sat. Paste) 0.760.01dS/m

0.25 0.30 0.14 0.70 5.89 0.56 0.53Sodium Adsorption Ratio 0.53N/A

38 106 152 120 85 103 47Saturation Percentage 1001%

6 15 8 22 40 25 235Chloride, Soluble 515mg/L

55 41 42 109 84 88 150Calcium, Soluble 991mg/L

3 2 3 5 8 2 75Potassium, Soluble 92mg/L

12 17 14 24 26 18 30Magnesium, Soluble 272mg/L

8 9 4 31 241 22 27Sodium, Soluble 232mg/L

24 39 100 39 640 50 374Sulfate, Soluble 1412mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

2.74 2.05 2.10 5.44 4.19 4.39 7.49Calcium, Soluble (meq/L) 4.940.05meq/L

21 43 64 131 71 91 71Calcium, Soluble (mg/kg) 991mg/kg

0.17 0.42 0.23 0.62 1.13 0.71 6.63Chloride, Soluble (meq/L) 1.440.06meq/L

2 16 12 26 34 26 110Chloride, Soluble (mg/kg) 512mg/kg

0.99 1.40 1.15 1.97 2.14 1.48 2.47Magnesium, Soluble (meq/L) 2.220.08meq/L

5 18 21 29 22 19 14Magnesium, Soluble (mg/kg) 271mg/kg

0.08 0.05 0.08 0.13 0.20 0.05 1.92Potassium, Soluble (meq/L) 0.230.05meq/L

<2 2 5 6 7 2 35Potassium, Soluble (mg/kg) 92mg/kg

0.35 0.39 0.17 1.35 10.5 0.96 1.17Sodium, Soluble (meq/L) 1.000.09meq/L

3 10 6 37 205 23 13Sodium, Soluble (mg/kg) 232mg/kg

0.50 0.81 2.08 0.81 13.3 1.04 7.79Sulfur (as Sulfate), Soluble (meq/L) 2.940.04meq/L

9 41 152 47 544 52 176Sulfur (as Sulfate), Soluble (mg/kg) 1412mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10
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TEL (780)395-2525
FAX (780)462-2490
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BH15-113 (0.

6-1.0)

BH15-113 (0.

3-0.6)

BH15-119 (0.

0-0.15)

BH15-113 (1.

0-1.5)

BH15-114 (0.

3-0.6)

BH15-116 (0.

0-0.15)

BH15-117 (0.

0-0.15)

BH15-118 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976106897567 6897569 6897574 6897578 6897588 6897607 6897609G / S RDLUnitParameter

5.21 5.69 6.26 6.16 6.03 5.80 5.93pH (CaCl2 Extraction) 5.830.02pH Units

1.33 0.23 0.25 0.28 0.55 0.27 0.29Electrical Conductivity (Sat. Paste) 0.310.01dS/m

0.30 0.29 0.26 0.27 0.32 0.35 0.24Sodium Adsorption Ratio 0.30N/A

143 46 40 44 155 122 129Saturation Percentage 1071%

15 13 9 20 23 18 21Chloride, Soluble 205mg/L

178 29 29 27 86 42 53Calcium, Soluble 521mg/L

23 5 16 20 2 <2 <2Potassium, Soluble <22mg/L

59 9 6 6 36 19 19Magnesium, Soluble 192mg/L

18 7 6 6 14 11 8Sodium, Soluble 102mg/L

702 46 28 39 36 19 20Sulfate, Soluble 312mg/L

0 0 0 0 0 0 0Theoretical Gypsum Requirement 0N/Atonnes/ha

8.88 1.45 1.45 1.35 4.29 2.10 2.64Calcium, Soluble (meq/L) 2.590.05meq/L

255 13 12 12 133 51 68Calcium, Soluble (mg/kg) 561mg/kg

0.42 0.37 0.25 0.56 0.65 0.51 0.59Chloride, Soluble (meq/L) 0.560.06meq/L

21 6 4 9 36 22 27Chloride, Soluble (mg/kg) 212mg/kg

4.85 0.74 0.49 0.49 2.96 1.56 1.56Magnesium, Soluble (meq/L) 1.560.08meq/L

84 4 2 3 56 23 25Magnesium, Soluble (mg/kg) 201mg/kg

0.59 0.13 0.41 0.51 0.05 <0.05 <0.05Potassium, Soluble (meq/L) <0.050.05meq/L

33 2 6 9 3 <2 <2Potassium, Soluble (mg/kg) <22mg/kg

0.78 0.30 0.26 0.26 0.61 0.48 0.35Sodium, Soluble (meq/L) 0.430.09meq/L

26 3 2 3 22 13 10Sodium, Soluble (mg/kg) 112mg/kg

14.6 0.96 0.58 0.81 0.75 0.40 0.42Sulfur (as Sulfate), Soluble (meq/L) 0.650.04meq/L

1000 21 11 17 56 23 26Sulfur (as Sulfate), Soluble (mg/kg) 332mg/kg

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD
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BH15-121 (0.

0-0.15)

BH15-120 (0.

0-0.15)

BH15-122 (0.

3-0.6)

BH15-116 (0.

15-0.3)

BH15-123 (0.

0-0.15)

BH15-124 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

8/21/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/21/2015DATE SAMPLED:

6897627 6897645 6897651 6897706 6901950 6901985G / S RDLUnitParameter

6.01 5.95 5.36 5.84 6.37 5.99pH (CaCl2 Extraction) 0.02pH Units

0.36 0.33 0.35 0.35 1.59 1.04Electrical Conductivity (Sat. Paste) 0.01dS/m

0.36 0.40 0.48 0.34 2.45 0.54Sodium Adsorption Ratio N/A

160 91 157 118 29 68Saturation Percentage 1%

25 19 26 17 122 61Chloride, Soluble 5mg/L

62 57 59 58 174 128Calcium, Soluble 1mg/L

<2 <2 4 2 18 20Potassium, Soluble 2mg/L

23 22 22 23 34 48Magnesium, Soluble 2mg/L

13 14 17 12 135 28Sodium, Soluble 2mg/L

31 24 30 28 497 302Sulfate, Soluble 2mg/L

0 0 0 0 0 0Theoretical Gypsum Requirement N/Atonnes/ha

3.09 2.84 2.94 2.89 8.68 6.39Calcium, Soluble (meq/L) 0.05meq/L

99 52 93 68 50 87Calcium, Soluble (mg/kg) 1mg/kg

0.71 0.54 0.73 0.48 3.44 1.72Chloride, Soluble (meq/L) 0.06meq/L

40 17 41 20 35 41Chloride, Soluble (mg/kg) 2mg/kg

1.89 1.81 1.81 1.89 2.80 3.95Magnesium, Soluble (meq/L) 0.08meq/L

37 20 35 27 10 33Magnesium, Soluble (mg/kg) 1mg/kg

<0.05 <0.05 0.10 0.05 0.46 0.51Potassium, Soluble (meq/L) 0.05meq/L

<2 <2 6 2 5 14Potassium, Soluble (mg/kg) 2mg/kg

0.57 0.61 0.74 0.52 5.87 1.22Sodium, Soluble (meq/L) 0.09meq/L

21 13 27 14 39 19Sodium, Soluble (mg/kg) 2mg/kg

0.65 0.50 0.62 0.58 10.3 6.29Sulfur (as Sulfate), Soluble (meq/L) 0.04meq/L

50 22 47 33 144 205Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896314-6901985 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)
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BH15-054 (0.

3-0.6)

BH15-054 (0.

15-0.3)

BH15-056 (0.

6-1.0)

BH15-054 (1.

0-1.5)

BH15-055

(0-0.15)

BH15-055 (0.

6-1.0)

BH15-055 (1.

0-1.5)

BH15-056 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964256896314 6896402 6896408 6896419 6896420 6896422 6896424G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 0.11 <0.05 <0.05 <0.05 <0.05 1.01Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

17 244 <10 105 <10 <10 112C16 - C34 (F3) 43410mg/kg

13 174 <10 83 <10 <10 98C34 - C50 (F4) 32010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

6 50 5 15 5 9 50Moisture Content 431%

Acceptable LimitsUnitSurrogate

95 100 100 98 100 100 99Toluene-d8 (BTEX) 89% 50-150

97 123 111 101 112 100 112Ethylbenzene-d10 (BTEX) 83% 50-150

93 89 105 93 115 97 112o-Terphenyl (F2-F4) 90% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD
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BH15-057 (0.

15-0.3)

BH15-056 (1.

0-1.5)

BH15-059 (0.

0-0.15)

BH15-057 (0.

6-1.0)

BH15-057 (1.

0-1.5)

BH15-058 (0.

3-0.6)

BH15-058 (0.

6-1.0)

BH15-058 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68964656896427 6896429 6896434 6896437 6896448 6896458 6896464G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 0.08 0.02 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 0.48 0.11 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 20 294 113 <10 <10 <10C10 - C16 (F2) <1010mg/kg

<10 14 100 162 350 27 <10C16 - C34 (F3) 3510mg/kg

<10 10 14 108 235 22 <10C34 - C50 (F4) 2110mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

9 5 12 45 36 15 10Moisture Content 61%

Acceptable LimitsUnitSurrogate

94 101 98 98 100 95 101Toluene-d8 (BTEX) 100% 50-150

89 104 100 113 120 104 105Ethylbenzene-d10 (BTEX) 99% 50-150

111 97 97 92 85 94 113o-Terphenyl (F2-F4) 94% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD
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SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 24 of 74



BH15-059 (1.

0-1.5)

BH15-059 (0.

15-0.3)

BH15-061 (1.

0-1.5)

BH15-060 (0.

15-0.3)

BH15-060 (0.

3-0.6)

BH15-060 (1.

0-1.5)

BH15-061

(0-0.15)

BH15-061 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965096896468 6896469 6896472 6896476 6896479 6896482 6896492G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 6.14 <0.05 <0.05 0.08Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 17 83 <10 <10 <10C10 - C16 (F2) <1010mg/kg

203 <10 24 1690 <10 <10 354C16 - C34 (F3) <1010mg/kg

161 <10 15 <10 <10 <10 268C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

33 9 6 34 10 5 29Moisture Content 101%

Acceptable LimitsUnitSurrogate

100 85 94 100 102 100 97Toluene-d8 (BTEX) 98% 50-150

109 73 82 110 95 85 100Ethylbenzene-d10 (BTEX) 101% 50-150

90 92 93 109 125 104 108o-Terphenyl (F2-F4) 100% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD
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BH15-062 (0.

3-0.6)

BH15-062 (0.

15-0.3)

BH15-064 (0.

6-1.0)

BH15-062 (1.

0-1.5)

BH15-063 (0.

15-0.3)

BH15-063 (0.

3-0.6)

BH15-063 (1.

0-1.5)

BH15-064 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965376896514 6896527 6896529 6896530 6896531 6896532 6896535G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 2.34 12.1 0.08 11.9Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 12 <10 12C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 690 <10 <10 37 <10 47C10 - C16 (F2) <1010mg/kg

25 307 <10 155 467 <10 865C16 - C34 (F3) <1010mg/kg

15 168 <10 117 340 <10 616C34 - C50 (F4) 1310mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

7 17 11 30 34 15 51Moisture Content 181%

Acceptable LimitsUnitSurrogate

95 98 97 98 96 99 98Toluene-d8 (BTEX) 99% 50-150

84 94 82 89 91 93 103Ethylbenzene-d10 (BTEX) 95% 50-150

105 101 127 117 107 133 110o-Terphenyl (F2-F4) 99% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-065 (0.

15-0.3)

BH15-064 (1.

0-1.5)

BH15-067 (0.

3-0.6)

BH15-065 (0.

3-0.6)

BH15-065 (1.

0-1.5)

BH15-066 (0.

15-0.3)

BH15-066 (0.

3-0.6)

BH15-066 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68965726896540 6896551 6896556 6896558 6896560 6896564 6896567G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 5.63 <0.05 1.09 0.70 <0.05Toluene 0.0630.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 14 <10C10 - C16 (F2) <1010mg/kg

<10 77 261 <10 159 669 40C16 - C34 (F3) 21910mg/kg

<10 90 197 <10 112 492 36C34 - C50 (F4) 16510mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

14 26 24 11 24 21 17Moisture Content 461%

Acceptable LimitsUnitSurrogate

99 98 98 99 99 98 99Toluene-d8 (BTEX) 95% 50-150

90 93 93 90 95 88 95Ethylbenzene-d10 (BTEX) 113% 50-150

132 96 103 103 108 119 105o-Terphenyl (F2-F4) 97% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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BH15-067 (1.

0-1.5)

BH15-067 (0.

6-1.0)

BH15-069 (1.

0-1.5)

BH15-068 (0.

15-0.3)

BH15-068 (0.

3-0.6)

BH15-068 (0.

6-1.0)

BH15-069 (0.

3-0.6)

BH15-069 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966096896574 6896578 6896583 6896599 6896600 6896601 6896604G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 0.25 0.13Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 15 <10C10 - C16 (F2) <1010mg/kg

368 <10 92 297 40 670 93C16 - C34 (F3) <1010mg/kg

164 <10 29 118 <10 321 35C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

29 12 7 33 19 32 24Moisture Content 241%

Acceptable LimitsUnitSurrogate

97 99 102 100 100 100 100Toluene-d8 (BTEX) 102% 50-150

112 97 93 108 88 106 97Ethylbenzene-d10 (BTEX) 101% 50-150

130 142 137 131 139 137 129o-Terphenyl (F2-F4) 134% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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BH15-070 (0.

6-1.0)

BH15-070 (0.

3-0.6)

BH15-072 (1.

0-1.5)

BH15-070 (1.

0-1.5)

BH15-071 (0.

3-0.6)

BH15-071 (0.

6-1.0)

BH15-071 (1.

0-1.5)

BH15-072 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68966406896619 6896622 6896628 6896631 6896634 6896636 6896639G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 2.02 <0.05 2.58 <0.05 <0.05 0.18Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C10 - C16 (F2) <1010mg/kg

<10 279 190 538 31 <10 55C16 - C34 (F3) <1010mg/kg

<10 54 139 184 13 <10 14C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

7 55 18 36 20 14 17Moisture Content 181%

Acceptable LimitsUnitSurrogate

102 102 106 101 104 101 98Toluene-d8 (BTEX) 102% 50-150

109 97 101 107 109 100 95Ethylbenzene-d10 (BTEX) 97% 50-150

141 121 136 133 137 138 130o-Terphenyl (F2-F4) 127% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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Certified By:
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BH15-073 (0.

3-0.6)

BH15-072 (2.

5-3.0) DUP F

BH15-073 (1.

0-1.5)

BH15-073 (2.

5-3.0)

BH15-074 (0.

3-0.6)

BH15-074 (1.

0-1.5)

BH15-074 (4.

0-4.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/17/2015DATE SAMPLED:

68967776896641 6896686 6896721 6896728 6896750 6896758 6896768G / S RDLUnitParameter

<0.005 0.018 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 0.70 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 87 <10 <10C10 - C16 (F2) <1010mg/kg

<10 517 <10 71 2510 13 <10C16 - C34 (F3) <1010mg/kg

<10 168 <10 21 1370 14 50C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

27 31 17 36 50 16 24Moisture Content 61%

Acceptable LimitsUnitSurrogate

101 101 101 101 99 100 101Toluene-d8 (BTEX) 101% 50-150

115 99 101 117 98 102 113Ethylbenzene-d10 (BTEX) 109% 50-150

129 131 140 133 98 96 94o-Terphenyl (F2-F4) 121% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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DUP HDUP G

BH15-076 (3.

5-4.0)DUP I

BH15-075 (0.

3-0.6)

BH15-075 (0.

6-1.0)

BH15-075 (1.

0-1.5)

BH15-076 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/17/2015 8/17/2015 8/18/20158/17/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68968106896778 6896779 6896784 6896792 6896801 6896802 6896807G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

4.89 <0.05 0.52 4.61 15.2 0.10 4.42Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 30 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

12 28 15 <10 51 <10 53C10 - C16 (F2) <1010mg/kg

386 851 661 145 1610 19 1280C16 - C34 (F3) <1010mg/kg

225 449 319 74 761 13 716C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

24 50 33 43 48 13 45Moisture Content 231%

Acceptable LimitsUnitSurrogate

99 100 102 106 99 96 95Toluene-d8 (BTEX) 97% 50-150

105 102 113 92 76 95 75Ethylbenzene-d10 (BTEX) 92% 50-150

94 94 97 100 110 105 110o-Terphenyl (F2-F4) 109% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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BH15-077 (0.

3-0.6)

BH15-076 (4.

0-4.5)

BH15-079 (0.

15-0.3)

BH15-077 (1.

0-1.5)

BH15-077 (2.

5-3.0)

BH15-078 (0.

3-0.6)

BH15-078 (0.

6-1.0)

BH15-078 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68968256896814 6896816 6896818 6896819 6896820 6896821 6896823G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 0.029 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 29.5 <0.05 0.10 6.97 1.93 <0.05Toluene 27.60.05mg/kg

<0.01 <0.01 <0.01 <0.01 0.08 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 0.20 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 30 <10 <10 20 <10 <10C6 - C10 (F1) 4010mg/kg

<10 <10 <10 <10 10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 20 <10 <10 103 <10 <10C10 - C16 (F2) 9910mg/kg

<10 1560 <10 <10 353 276 <10C16 - C34 (F3) 263010mg/kg

<10 712 <10 <10 164 137 13C34 - C50 (F4) 118010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

22 55 19 25 52 30 21Moisture Content 491%

Acceptable LimitsUnitSurrogate

104 93 98 110 98 97 102Toluene-d8 (BTEX) 95% 50-150

104 68 86 88 77 75 97Ethylbenzene-d10 (BTEX) 74% 50-150

110 112 122 111 107 111 109o-Terphenyl (F2-F4) 107% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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BH15-079 (1.

0-1.5)

BH15-079 (0.

6-1.0)

BH15-081 (2.

5-3.0)

BH15-080 (0.

3-0.6)

BH15-080 (1.

0-1.5)

BH15-080 (2.

5-3.0)

BH15-081 (0.

15-0.3)

BH15-081 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68968466896830 6896832 6896833 6896834 6896836 6896838 6896839G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

0.33 0.13 9.17 <0.05 <0.05 <0.05 4.09Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.39Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 20C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 695 326C10 - C16 (F2) <1010mg/kg

<10 <10 599 <10 <10 1010 850C16 - C34 (F3) <1010mg/kg

10 15 272 14 10 37 267C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons NA1000mg/kg

17 17 33 19 24 14 37Moisture Content 221%

Acceptable LimitsUnitSurrogate

101 95 96 96 100 98 93Toluene-d8 (BTEX) 99% 50-150

98 81 70 77 94 94 98Ethylbenzene-d10 (BTEX) 101% 50-150

104 106 127 110 122 129 118o-Terphenyl (F2-F4) 137% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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BH15-082 (0.

6-1.0)

BH15-082 (0.

0-0.15)

BH15-084 (0.

3-0.6)

BH15-082 (1.

0-1.5)

BH15-083 (0.

3-0.6)

BH15-083 (0.

6-1.0)

BH15-083 (2.

5-3.0) DUP JSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68970256896854 6896861 6896998 6897004 6897015 6897016 6897018G / S RDLUnitParameter

0.017 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene 0.7640.005mg/kg

10.2 <0.05 <0.05 0.09 0.49 <0.05 10.0Toluene 0.110.05mg/kg

3.09 <0.01 <0.01 0.15 0.01 <0.01 2.88Ethylbenzene <0.010.01mg/kg

22.6 <0.05 <0.05 0.52 <0.05 <0.05 24.3Xylenes <0.050.05mg/kg

610 <10 <10 <10 <10 <10 450C6 - C10 (F1) <1010mg/kg

580 <10 <10 <10 <10 <10 420C6 - C10 (F1 minus BTEX) <1010mg/kg

24700 <10 <10 126 49 43 8910C10 - C16 (F2) 2010mg/kg

13700 <10 <10 943 161 41 6260C16 - C34 (F3) 31010mg/kg

189 <10 <10 362 51 <10 159C34 - C50 (F4) 10110mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

50 15 19 44 23 23 55Moisture Content 391%

Acceptable LimitsUnitSurrogate

90 98 97 98 99 98 98Toluene-d8 (BTEX) 99% 50-150

75 101 103 112 107 108 97Ethylbenzene-d10 (BTEX) 102% 50-150

149 131 132 102 130 133 107o-Terphenyl (F2-F4) 127% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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BH15-084 (2.

5-3.0)

BH15-084 (1.

0-1.5)

BH15-086 (2.

5-3.0)

BH15-085 (0.

6-1.0)

BH15-085 (1.

5-2.0)

BH15-085 (4.

0-4.5)

BH15-086 (0.

6-1.0)

BH15-086 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68970576897026 6897029 6897034 6897037 6897042 6897043 6897046G / S RDLUnitParameter

<0.005 <0.005 0.083 2.68 0.017 1.22 0.055Benzene <0.0050.005mg/kg

<0.05 <0.05 1.38 12.8 <0.05 0.58 <0.05Toluene <0.050.05mg/kg

0.02 <0.01 0.53 6.99 0.02 10.2 0.09Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 1.64 31.5 0.08 20.3 0.12Xylenes <0.050.05mg/kg

<10 <10 10 480 <10 150 <10C6 - C10 (F1) <1010mg/kg

<10 <10 10 420 <10 120 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

20 <10 1120 3690 <10 6320 <10C10 - C16 (F2) <1010mg/kg

11 <10 <10 284 <10 1560 <10C16 - C34 (F3) <1010mg/kg

<10 <10 <10 39 <10 113 <10C34 - C50 (F4) <1010mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

19 23 16 35 25 55 15Moisture Content 231%

Acceptable LimitsUnitSurrogate

98 97 100 96 98 100 99Toluene-d8 (BTEX) 99% 50-150

108 110 113 91 93 98 118Ethylbenzene-d10 (BTEX) 110% 50-150

128 128 124 119 127 69 125o-Terphenyl (F2-F4) 122% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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BH15-087 (2.

5-3.0)

BH15-087 (0.

3-0.6)

BH15-089 (0.

0-0.15)

BH15-087 (5.

5-6.0)

BH15-087 (7.

0-7.5)

BH15-088 (0.

3-0.6)

BH15-088 (1.

0-1.5)

BH15-088 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/18/2015 8/18/2015 8/18/2015DATE SAMPLED:

68970866897059 6897061 6897070 6897073 6897075 6897078 6897083G / S RDLUnitParameter

1.72 0.012 0.010 0.029 1.76 0.078 0.015Benzene <0.0050.005mg/kg

0.10 <0.05 <0.05 <0.05 4.55 <0.05 <0.05Toluene <0.050.05mg/kg

0.29 <0.01 <0.01 <0.01 10.8 0.22 0.07Ethylbenzene 0.050.01mg/kg

1.28 <0.05 <0.05 <0.05 55.9 0.59 0.21Xylenes 2.840.05mg/kg

10 <10 <10 <10 1410 <10 <10C6 - C10 (F1) 69010mg/kg

<10 <10 <10 <10 1340 <10 <10C6 - C10 (F1 minus BTEX) 69010mg/kg

85 <10 <10 <10 2470 11 48C10 - C16 (F2) 1010010mg/kg

1720 <10 <10 <10 1440 17 11C16 - C34 (F3) 182010mg/kg

788 <10 <10 <10 612 <10 12C34 - C50 (F4) 2910mg/kg

NA NA NA N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

47 26 25 25 29 20 24Moisture Content 81%

Acceptable LimitsUnitSurrogate

99 100 97 99 97 107 99Toluene-d8 (BTEX) 91% 50-150

97 106 105 89 60 92 86Ethylbenzene-d10 (BTEX) 77% 50-150

132 129 125 117 116 116 117o-Terphenyl (F2-F4) 116% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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BH15-089 (1.

0-1.5)

BH15-089 (0.

6-1.0)

BH15-091 (1.

0-1.5)

BH15-090 (0.

3-0.6)

BH15-090 (1.

0-1.5)

BH15-090 (2.

5-3.0)

BH15-091 (0.

3-0.6)

BH15-091 (0.

6-1.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/18/20158/18/2015 8/18/2015 8/18/20158/18/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68971916897093 6897103 6897113 6897117 6897143 6897152 6897167G / S RDLUnitParameter

0.022 3.26 0.035 0.075 <0.005 0.046 0.083Benzene 0.0360.005mg/kg

<0.05 7.16 4.91 0.24 <0.05 6.85 0.45Toluene <0.050.05mg/kg

0.16 14.5 0.04 0.32 <0.01 <0.01 0.10Ethylbenzene 0.060.01mg/kg

1.86 61.7 0.12 1.04 <0.05 <0.05 0.36Xylenes 0.180.05mg/kg

420 2610 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

420 2530 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

5410 10900 515 18 <10 449 19C10 - C16 (F2) <1010mg/kg

1300 2000 577 10 11 815 41C16 - C34 (F3) <1010mg/kg

14 109 240 <10 <10 316 15C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

8 28 28 16 17 40 17Moisture Content 191%

Acceptable LimitsUnitSurrogate

98 63 106 103 100 102 97Toluene-d8 (BTEX) 102% 50-150

91 55 99 96 110 97 98Ethylbenzene-d10 (BTEX) 105% 50-150

116 115 112 122 113 95 101o-Terphenyl (F2-F4) 101% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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BH15-092 (0.

6-1.0)

BH15-092 (0.

3-0.6)

BH15-094 (0.

6-1.0)

BH15-092 (1.

0-1.5)

BH15-093 (0.

3-0.6)

BH15-093 (0.

6-1.0)

BH15-093 (1.

0-1.5)

BH15-094 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972286897211 6897215 6897217 6897218 6897222 6897224 6897225G / S RDLUnitParameter

0.021 0.009 0.006 0.013 <0.005 <0.005 0.035Benzene <0.0050.005mg/kg

1.58 0.06 <0.05 5.44 <0.05 <0.05 6.14Toluene <0.050.05mg/kg

<0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 20 <10 <10 12C10 - C16 (F2) <1010mg/kg

281 63 22 1090 <10 15 513C16 - C34 (F3) <1010mg/kg

127 31 <10 474 <10 <10 230C34 - C50 (F4) <1010mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

20 15 18 53 17 9 35Moisture Content 151%

Acceptable LimitsUnitSurrogate

105 94 99 100 105 101 102Toluene-d8 (BTEX) 97% 50-150

102 89 93 92 118 98 104Ethylbenzene-d10 (BTEX) 89% 50-150

99 106 105 103 103 103 102o-Terphenyl (F2-F4) 102% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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BH15-095 (0.

6-1.0)

BH15-094 (1.

0-1.5)

BH15-097 (0.

3-0.6)

BH15-095 (1.

5-2.0)

BH15-095 (2.

5-3.0)

BH15-096 (0.

3-0.6)

BH15-096 (0.

6-1.0)

BH15-096 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972466897229 6897230 6897235 6897238 6897241 6897243 6897244G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene 0.880.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 <10 <10 <10 <10 28C10 - C16 (F2) 1110mg/kg

<10 <10 <10 29 51 35 110C16 - C34 (F3) 18810mg/kg

<10 <10 <10 <10 <10 <10 31C34 - C50 (F4) 7310mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

18 15 22 21 7 9 23Moisture Content 241%

Acceptable LimitsUnitSurrogate

99 98 99 99 98 98 98Toluene-d8 (BTEX) 98% 50-150

92 102 89 86 90 87 91Ethylbenzene-d10 (BTEX) 93% 50-150

103 103 105 101 104 104 100o-Terphenyl (F2-F4) 101% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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Certified By:
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BH15-097 (1.

0-1.5)

BH15-097 (0.

6-1.0)

BH15-099 (2.

5-3.0)

BH15-098 (0.

6-1.0)

BH15-098 (1.

5-2.0)

BH15-098 (2.

5-3.0)

BH15-099 (0.

3-0.6)

BH15-099 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972756897248 6897250 6897254 6897256 6897258 6897271 6897273G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 0.50 <0.05 <0.05 6.94 0.08Toluene <0.050.05mg/kg

<0.01 <0.01 0.03 <0.01 <0.01 0.23 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 0.25 <0.05 <0.05 1.48 <0.05Xylenes <0.050.05mg/kg

<10 <10 10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 648 <10 18 611 27C10 - C16 (F2) 1310mg/kg

11 <10 555 <10 32 1500 30C16 - C34 (F3) 3810mg/kg

<10 <10 <10 <10 17 181 <10C34 - C50 (F4) <1010mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

15 15 16 26 22 55 15Moisture Content 181%

Acceptable LimitsUnitSurrogate

101 99 98 92 102 98 100Toluene-d8 (BTEX) 105% 50-150

91 92 97 90 76 93 95Ethylbenzene-d10 (BTEX) 90% 50-150

99 103 92 98 104 92 103o-Terphenyl (F2-F4) 101% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
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BH15-100 (0.

6-1.0)

BH15-100 (0.

3-0.6)

BH15-102 (1.

5-2.0)

BH15-100 (2.

5-3.0)

BH15-101 (0.

6-1.0)

BH15-101 (1.

0-1.5)

BH15-101 (2.

5-3.0)

BH15-102 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68972996897288 6897290 6897292 6897293 6897295 6897297 6897298G / S RDLUnitParameter

<0.005 0.011 <0.005 0.006 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

6.75 6.55 <0.05 4.49 0.09 <0.05 <0.05Toluene <0.050.05mg/kg

0.04 <0.01 <0.01 <0.01 <0.01 <0.01 0.02Ethylbenzene <0.010.01mg/kg

0.30 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

162 95 15 30 17 <10 28C10 - C16 (F2) 1010mg/kg

1440 1400 42 1240 67 36 28C16 - C34 (F3) 1010mg/kg

497 626 <10 520 98 <10 36C34 - C50 (F4) 1810mg/kg

N/A NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

47 45 22 46 24 23 15Moisture Content 181%

Acceptable LimitsUnitSurrogate

97 97 97 104 101 102 99Toluene-d8 (BTEX) 103% 50-150

114 82 87 91 100 102 92Ethylbenzene-d10 (BTEX) 106% 50-150

87 84 94 104 111 94 95o-Terphenyl (F2-F4) 93% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490
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Certified By:
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BH15-103 (0.

3-0.6)

BH15-102 (2.

5-3.0)

BH15-105 (0.

15-0.3)

BH15-103 (0.

6-1.0)

BH15-103 (1.

0-1.5)

BH15-104 (0.

15-0.3)

BH15-104 (0.

3-0.6)

BH15-104 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68973336897300 6897308 6897310 6897324 6897326 6897327 6897328G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 0.020 <0.005 <0.005Benzene 0.0180.005mg/kg

<0.05 9.73 0.30 <0.05 1.98 1.17 <0.05Toluene 6.300.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene 0.260.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes 1.930.05mg/kg

<10 10 <10 <10 <10 10 <10C6 - C10 (F1) 2010mg/kg

<10 <10 <10 <10 <10 10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 20 <10 <10 16 <10 <10C10 - C16 (F2) 12310mg/kg

<10 906 36 <10 913 1190 12C16 - C34 (F3) 51110mg/kg

<10 515 34 <10 518 685 14C34 - C50 (F4) 30510mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

24 46 18 16 31 68 18Moisture Content 421%

Acceptable LimitsUnitSurrogate

100 104 104 104 100 100 100Toluene-d8 (BTEX) 102% 50-150

104 100 108 107 92 85 103Ethylbenzene-d10 (BTEX) 96% 50-150

92 88 95 92 92 88 89o-Terphenyl (F2-F4) 86% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490
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BH15-105 (1.

0-1.5)

BH15-105 (0.

3-0.6)

BH15-107 (2.

5-3.0)

BH15-106 (0.

3-0.6)

BH15-106 (0.

6-1.0)

BH15-106 (1.

0-1.5)

BH15-107 (0.

15-0.3)

BH15-107 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68974986897336 6897340 6897342 6897344 6897448 6897468 6897472G / S RDLUnitParameter

0.009 <0.005 0.005 <0.005 0.011 <0.005 0.776Benzene <0.0050.005mg/kg

2.30 <0.05 6.43 0.46 <0.05 0.17 25.5Toluene <0.050.05mg/kg

0.04 <0.01 0.06 <0.01 <0.01 0.15 0.64Ethylbenzene <0.010.01mg/kg

0.18 <0.05 0.39 <0.05 <0.05 1.29 4.40Xylenes <0.050.05mg/kg

<10 <10 10 <10 <10 10 70C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 10 40C6 - C10 (F1 minus BTEX) <1010mg/kg

37 <10 118 <10 <10 204 59C10 - C16 (F2) <1010mg/kg

1410 <10 627 60 <10 122 2450C16 - C34 (F3) <1010mg/kg

747 18 327 57 <10 51 1120C34 - C50 (F4) 3710mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons NA1000mg/kg

52 18 30 17 16 6 60Moisture Content 171%

Acceptable LimitsUnitSurrogate

100 104 97 102 101 101 99Toluene-d8 (BTEX) 98% 50-150

102 85 86 100 110 110 81Ethylbenzene-d10 (BTEX) 92% 50-150

87 93 82 104 105 96 91o-Terphenyl (F2-F4) 88% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

SAMPLED BY:SAMPLING SITE:
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BH15-108 (1.

0-1.5)

BH15-108 (0.

15-0.3)

BH15-110 (0.

3-0.6)

BH15-108 (2.

5-3.0)

BH15-109 (1.

0-1.5)

BH15-109 (2.

0-2.5)

BH15-109 (9.

0-9.5)

BH15-110 (0.

15-0.3)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/19/2015DATE SAMPLED:

68975516897514 6897541 6897543 6897545 6897546 6897548 6897550G / S RDLUnitParameter

0.103 0.527 <0.005 0.012 <0.005 0.029 0.073Benzene 0.4210.005mg/kg

2.09 0.44 <0.05 <0.05 <0.05 0.09 0.65Toluene 3.710.05mg/kg

0.57 3.38 <0.01 0.01 <0.01 0.02 0.72Ethylbenzene 0.780.01mg/kg

9.61 18.4 <0.05 0.10 <0.05 <0.05 3.56Xylenes 4.480.05mg/kg

330 130 <10 <10 <10 <10 140C6 - C10 (F1) 7010mg/kg

320 110 <10 <10 <10 <10 140C6 - C10 (F1 minus BTEX) 6010mg/kg

9420 652 <10 226 <10 <10 3280C10 - C16 (F2) 71810mg/kg

167 <10 <10 36 <10 14 115C16 - C34 (F3) 193010mg/kg

67 13 11 <10 <10 36 44C34 - C50 (F4) 98910mg/kg

NA NA NA NA NA NA NAGravimetric Heavy Hydrocarbons N/A1000mg/kg

17 20 18 17 21 24 8Moisture Content 531%

Acceptable LimitsUnitSurrogate

90 96 97 98 98 93 99Toluene-d8 (BTEX) 98% 50-150

80 102 99 97 90 84 93Ethylbenzene-d10 (BTEX) 84% 50-150

84 101 90 88 105 87 88o-Terphenyl (F2-F4) 84% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)
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BH15-111 (0.

0-0.15)

BH15-110 (1.

0-1.5)

BH15-113 (0.

3-0.6)

BH15-111 (0.

3-0.6)

BH15-111 (1.

0-1.5)

BH15-112 (0.

6-1.0)

BH15-112 (1.

0-1.5)

BH15-112 (2.

5-3.0)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/19/20158/19/2015 8/19/2015 8/19/20158/19/2015 8/19/2015 8/19/2015 8/20/2015DATE SAMPLED:

68975676897555 6897556 6897557 6897559 6897560 6897561 6897564G / S RDLUnitParameter

<0.005 0.034 0.055 <0.005 0.026 0.021 <0.005Benzene 0.0060.005mg/kg

<0.05 0.94 1.32 <0.05 0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 0.38 0.01 <0.01 0.06 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 2.88 <0.05 <0.05 0.34 <0.05 <0.05Xylenes 0.160.05mg/kg

<10 160 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 150 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 1540 44 <10 <10 <10 <10C10 - C16 (F2) 1610mg/kg

<10 239 1160 <10 <10 <10 <10C16 - C34 (F3) 54010mg/kg

<10 51 544 <10 <10 <10 <10C34 - C50 (F4) 32810mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

16 26 39 18 17 21 23Moisture Content 481%

Acceptable LimitsUnitSurrogate

98 97 97 95 96 100 97Toluene-d8 (BTEX) 98% 50-150

100 104 86 96 97 106 96Ethylbenzene-d10 (BTEX) 86% 50-150

93 89 87 91 92 88 91o-Terphenyl (F2-F4) 99% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD

AGAT WORK ORDER: 15E011146

DATE REPORTED: 2015-10-10

PROJECT: A04012A07
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BH15-113 (1.

0-1.5)

BH15-113 (0.

6-1.0)

BH15-117 (0.

0-0.15)

BH15-114 (0.

3-0.6)

BH15-114 (0.

6-1.0)

BH15-114 (1.

0-1.5)

BH15-115

(0-0.15)

BH15-116 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976076897569 6897574 6897578 6897580 6897583 6897586 6897588G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 232 71 <10 <10 <10C10 - C16 (F2) <1010mg/kg

69 18 73 32 22 243 133C16 - C34 (F3) 28210mg/kg

44 18 64 27 <10 201 111C34 - C50 (F4) 22810mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

20 17 16 18 18 49 39Moisture Content 521%

Acceptable LimitsUnitSurrogate

100 100 102 101 98 98 101Toluene-d8 (BTEX) 99% 50-150

102 104 108 104 97 89 93Ethylbenzene-d10 (BTEX) 82% 50-150

92 113 93 109 108 95 95o-Terphenyl (F2-F4) 97% 50-150

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis

ATTENTION TO: Nicole WillsCLIENT NAME: IEG CONSULTANTS LTD
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BH15-119 (0.

0-0.15)

BH15-118 (0.

0-0.15)

BH15-116 (0.

15-0.3)

BH15-120 (0.

0-0.15)

BH15-121 (0.

0-0.15)

BH15-122 (0.

3-0.6)

BH15-122 (0.

6-1.0)

BH15-122 (1.

0-1.5)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68977066897609 6897610 6897627 6897645 6897651 6897696 6897704G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Benzene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Toluene <0.050.05mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Ethylbenzene <0.010.01mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Xylenes <0.050.05mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1) <1010mg/kg

<10 <10 <10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) <1010mg/kg

<10 <10 76 <10 44 <10 <10C10 - C16 (F2) 3510mg/kg

152 244 215 160 2090 22 20C16 - C34 (F3) 77110mg/kg

114 226 174 123 1770 31 19C34 - C50 (F4) 61310mg/kg

N/A N/A N/A N/A N/A N/A N/AGravimetric Heavy Hydrocarbons N/A1000mg/kg

50 64 49 44 62 17 18Moisture Content 501%

Acceptable LimitsUnitSurrogate

101 100 99 103 99 98 103Toluene-d8 (BTEX) 104% 50-150

97 86 88 98 78 98 106Ethylbenzene-d10 (BTEX) 93% 50-150

92 93 94 91 107 92 93o-Terphenyl (F2-F4) 113% 50-150

Results relate only to the items tested and to all the items tested
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DUP KDUP M DUP L

BH15-123 (0.

0-0.15)

BH15-124 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

8/21/20158/19/2015 8/19/2015 8/21/20158/20/2015DATE SAMPLED:

6897710 6901462 6901471 6901950 6901985G / S RDLUnitParameter

<0.005 <0.005 0.033 <0.005 <0.005Benzene 0.005mg/kg

<0.05 0.16 0.30 <0.05 <0.05Toluene 0.05mg/kg

<0.01 <0.01 0.04 <0.01 <0.01Ethylbenzene 0.01mg/kg

<0.05 <0.05 0.27 <0.05 <0.05Xylenes 0.05mg/kg

<10 <10 <10 <10 <10C6 - C10 (F1) 10mg/kg

<10 <10 <10 <10 <10C6 - C10 (F1 minus BTEX) 10mg/kg

<10 <10 <10 651 217C10 - C16 (F2) 10mg/kg

150 46 <10 3430 1440C16 - C34 (F3) 10mg/kg

140 <10 <10 1030 348C34 - C50 (F4) 10mg/kg

N/A NA NA N/A N/AGravimetric Heavy Hydrocarbons 1000mg/kg

44 33 20 2 2Moisture Content 1%

Acceptable LimitsUnitSurrogate

97 95 97 95 100Toluene-d8 (BTEX) % 50-150

76 78 95 92 110Ethylbenzene-d10 (BTEX) % 50-150

109 105 106 109 104o-Terphenyl (F2-F4) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896314-6901985 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that 
hydrocarbons >C50 are present.
Total C6 - C50 results are corrected for BTEX and PAH contributions (if requested).
Quality control data is available upon request.
Assistance in the interpretation of data is available upon request.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
The chromatogram returned to baseline by the retention time of nC50.
Extraction and holding times were met for this sample.

Results relate only to the items tested and to all the items tested
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BH15-056 (0.

6-1.0)

BH15-054 (0.

3-0.6)

BH15-081 (0.

6-1.0)

BH15-060 (1.

0-1.5)

BH15-070 (0.

6-1.0)

BH15-072 (2.

5-3.0) DUP F DUP GSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/17/20158/17/2015 8/17/2015 8/17/20158/17/2015 8/17/2015 8/17/2015 8/18/2015DATE SAMPLED:

68968396896402 6896425 6896479 6896622 6896641 6896777 6896778G / S RDLUnitParameter

<0.005 <0.005 <0.005 0.024 <0.005 <0.005 <0.005Naphthalene 0.0690.005mg/kg

0.007 <0.005 <0.005 0.010 <0.005 <0.005 0.0072-Methylnaphthalene 0.2930.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Fluorene 0.100.02mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Phenanthrene 0.110.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.004mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.01mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Pyrene <0.010.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene <0.050.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene <0.050.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene <0.050.05mg/kg

0.027 0.027 0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.0270.027mg/kg

0.11 0.11 0.11 0.11 0.11 0.11 0.11IACR (coarse) 0.110.11

0.22 0.22 0.22 0.22 0.22 0.22 0.22IACR (fine) 0.220.22

Acceptable LimitsUnitSurrogate

79 77 83 83 83 89 802-Fluorobiphenyl (PAH) 85% 50-150

88 85 92 92 91 97 85p-Terphenyl-d14 (PAH) 92% 50-150

Results relate only to the items tested and to all the items tested
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BH15-113 (0.

6-1.0)

BH15-113 (0.

3-0.6)

BH15-120 (0.

0-0.15)

BH15-113 (1.

0-1.5)

BH15-114 (0.

3-0.6)

BH15-114 (0.

6-1.0)

BH15-114 (1.

0-1.5)

BH15-116 (0.

0-0.15)SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

68976276897567 6897569 6897574 6897578 6897580 6897583 6897588G / S RDLUnitParameter

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Naphthalene <0.0050.005mg/kg

<0.005 <0.005 0.012 <0.005 <0.005 <0.005 0.0082-Methylnaphthalene 0.0070.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthylene <0.0050.005mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Acenaphthene <0.0050.005mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Fluorene <0.020.02mg/kg

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Phenanthrene <0.020.02mg/kg

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004Anthracene <0.0040.004mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Fluoranthene <0.010.01mg/kg

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Pyrene <0.010.01mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]anthracene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chrysene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[b+j]fluoranthene <0.050.05mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[k]fluoranthene <0.050.05mg/kg

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03Benzo[a]pyrene <0.030.03mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Indeno[1,2,3-cd]pyrene <0.050.05mg/kg

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005Dibenzo[ah]anthracene <0.0050.005mg/kg

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Benzo[ghi]perylene <0.050.05mg/kg

0.027 0.027 0.027 0.027 0.027 0.027 0.027B[a]P TPE 0.0270.027mg/kg

0.11 0.11 0.11 0.11 0.11 0.11 0.11IACR (coarse) 0.110.11

0.22 0.22 0.22 0.22 0.22 0.22 0.22IACR (fine) 0.220.22

Acceptable LimitsUnitSurrogate

85 86 84 87 91 87 852-Fluorobiphenyl (PAH) 81% 50-150

89 92 93 95 98 93 93p-Terphenyl-d14 (PAH) 90% 50-150

Results relate only to the items tested and to all the items tested
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BH15-116 (0.

15-0.3)

BH15-122 (0.

3-0.6)SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

8/20/20158/20/2015DATE SAMPLED:

6897651 6897706G / S RDLUnitParameter

<0.005 <0.005Naphthalene 0.005mg/kg

<0.005 <0.0052-Methylnaphthalene 0.005mg/kg

<0.005 <0.005Acenaphthylene 0.005mg/kg

<0.005 <0.005Acenaphthene 0.005mg/kg

<0.02 <0.02Fluorene 0.02mg/kg

<0.02 <0.02Phenanthrene 0.02mg/kg

<0.004 <0.004Anthracene 0.004mg/kg

<0.01 <0.01Fluoranthene 0.01mg/kg

<0.01 <0.01Pyrene 0.01mg/kg

<0.03 <0.03Benzo[a]anthracene 0.03mg/kg

<0.05 <0.05Chrysene 0.05mg/kg

<0.05 <0.05Benzo[b+j]fluoranthene 0.05mg/kg

<0.05 <0.05Benzo[k]fluoranthene 0.05mg/kg

<0.03 <0.03Benzo[a]pyrene 0.03mg/kg

<0.05 <0.05Indeno[1,2,3-cd]pyrene 0.05mg/kg

<0.005 <0.005Dibenzo[ah]anthracene 0.005mg/kg

<0.05 <0.05Benzo[ghi]perylene 0.05mg/kg

0.027 0.027B[a]P TPE 0.027mg/kg

0.11 0.11IACR (coarse) 0.11

0.22 0.22IACR (fine) 0.22

Acceptable LimitsUnitSurrogate

81 852-Fluorobiphenyl (PAH) % 50-150

88 93p-Terphenyl-d14 (PAH) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896402-6897706 Results are based on the dry weight of the sample.
Based on GC/MS target ion analysis.
Isomers Benzo(b)fluoranthene and Benzo(j)fluoranthene have the same GC retention time and are reported as the sum of the two. 

Results relate only to the items tested and to all the items tested
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Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6896427 5.93 5.96 0.5% < 0.02 97% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6896427 0.32 0.32 1.3% < 0.01 110% 90% 110% NA NA

Saturation Percentage 243 6896427 49 49 0.0% < 1 112% 80% 120% NA NA

Chloride, Soluble 1330 6896427 7 7 0.0% < 5 94% 80% 120% 98% 80% 120% 103% 80% 120%

Calcium, Soluble
 

243 6896427 38 39 2.6% < 1 108% 80% 120% 101% 80% 120%

Potassium, Soluble 243 6896427 2 2 0.0% < 2 99% 80% 120% 95% 80% 120%

Magnesium, Soluble 243 6896427 16 16 0.0% < 2 102% 80% 120% 97% 80% 120%

Sodium, Soluble 243 6896427 7 7 0.0% < 2 96% 80% 120% 98% 80% 120%

Sulfate, Soluble 243 6896427 31 32 3.2% < 2 94% 80% 120% 99% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6896532 6.79 6.84 0.7% < 0.02 98% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6896532 0.35 0.38 7.4% < 0.01 108% 90% 110% NA NA

Saturation Percentage 243 6896532 38 37 2.7% < 1 115% 80% 120% NA NA

Calcium, Soluble 243 6896532 41 42 2.4% < 1 107% 80% 120% 101% 80% 120%

Potassium, Soluble
 

243 6896532 7 7 0.0% < 2 98% 80% 120% 92% 80% 120%

Magnesium, Soluble 243 6896532 10 10 0.0% < 2 101% 80% 120% 97% 80% 120%

Sodium, Soluble 243 6896532 11 12 8.7% < 2 96% 80% 120% 91% 80% 120%

Sulfate, Soluble 243 6896532 28 32 13.3% < 2 91% 80% 120% 103% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6896777 6.69 6.53 2.4% < 0.02 97% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6896777 0.37 0.40 8.0% < 0.01 103% 90% 110% NA NA

Saturation Percentage 243 6896777 38 37 2.7% < 1 100% 80% 120% NA NA

Calcium, Soluble 243 6896777 55 58 5.3% < 1 105% 80% 120% 99% 80% 120%

Potassium, Soluble
 

243 6896777 3 4 28.6% < 2 96% 80% 120% 102% 80% 120%

Magnesium, Soluble 243 6896777 12 13 8.0% < 2 101% 80% 120% 105% 80% 120%

Sodium, Soluble 243 6896777 8 8 0.0% < 2 95% 80% 120% 97% 80% 120%

Sulfate, Soluble 243 6896777 24 31 NA < 2 94% 80% 120% 98% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

Calcium, Soluble 243 6914083 293 293 0.0% < 1 103% 80% 120% 106% 80% 120%

Potassium, Soluble 243 6914083 9 10 10.5% < 2 99% 80% 120% 102% 80% 120%

Magnesium, Soluble 243 6914083 134 131 2.3% < 2 100% 80% 120% 110% 80% 120%

Sodium, Soluble 243 6914083 359 358 0.3% < 2 99% 80% 120% 88% 80% 120%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E011146

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Nicole Wills

CLIENT NAME: IEG CONSULTANTS LTD

PROJECT: A04012A07

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 10, 2015 REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V2) Page 52 of 74

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Sulfate, Soluble
 

243 6914083 1830 1890 3.2% < 2 92% 80% 120% 96% 80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

CCME / Tier 1 Metals 

Antimony 243 6897018 <0.5 <0.5 NA < 0.5 110% 80% 120% 105% 80% 120%

Arsenic 243 6897018 5.1 5.2 1.9% < 0.5 99% 80% 120% 115% 80% 120%

Barium 243 6897018 139 134 3.7% < 0.5 104% 80% 120% 109% 80% 120%

Beryllium 243 6897018 0.7 <0.5 NA < 0.5 100% 80% 120% 111% 80% 120%

Cadmium
 

243 6897018 <0.5 <0.5 NA < 0.5 95% 80% 120% 104% 80% 120%

Chromium 243 6897018 6.7 6.9 2.9% < 0.5 90% 80% 120% 111% 80% 120%

Cobalt 243 6897018 5.6 5.2 7.4% < 0.5 96% 80% 120% 110% 80% 120%

Copper 243 6897018 5.3 5.4 1.9% < 0.5 92% 80% 120% 106% 80% 120%

Lead 243 6897018 7.5 7.8 3.9% < 0.5 96% 80% 120% 110% 80% 120%

Molybdenum
 

243 6897018 0.9 0.9 0.0% < 0.5 101% 80% 120% 110% 80% 120%

Nickel 243 6897018 13.1 12.1 7.9% < 0.5 103% 80% 120% 109% 80% 120%

Selenium 243 6897018 <0.5 <0.5 NA < 0.5 105% 80% 120% 102% 80% 120%

Silver 243 6897018 <0.5 <0.5 NA < 0.5 94% 80% 120% 108% 80% 120%

Thallium 243 6897018 <0.5 <0.5 NA < 0.5 96% 80% 120% 108% 80% 120%

Tin
 

243 6897018 0.7 0.5 NA < 0.5 99% 80% 120% 102% 80% 120%

Uranium 243 6897018 1.4 1.4 0.0% < 0.5 98% 80% 120% 111% 80% 120%

Vanadium 243 6897018 13.9 13.7 1.4% < 0.5 96% 80% 120% 118% 80% 120%

Zinc 243 6897018 24 23 4.3% < 1 98% 80% 120% 117% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 244 6896314 <0.5 <0.5 NA < 0.5 110% 80% 120% 100% 80% 120%

Arsenic 244 6896314 4.9 5.1 3.4% < 0.5 97% 80% 120% 93% 80% 120%

Barium 244 6896314 233 245 5.0% < 0.5 94% 80% 120% 109% 80% 120%

Beryllium 244 6896314 <0.5 <0.5 NA < 0.5 94% 80% 120% 108% 80% 120%

Cadmium
 

244 6896314 <0.5 <0.5 NA < 0.5 120% 80% 120% 94% 80% 120%

Chromium 244 6896314 17.4 14.3 19.6% < 0.5 98% 80% 120% 102% 80% 120%

Cobalt 244 6896314 2.1 2.1 0.0% < 0.5 102% 80% 120% 100% 80% 120%

Copper 244 6896314 4.8 4.4 8.7% < 0.5 100% 80% 120% 96% 80% 120%

Lead 244 6896314 6.1 6.2 1.6% < 0.5 97% 80% 120% 103% 80% 120%

Molybdenum
 

244 6896314 1.5 1.1 NA < 0.5 104% 80% 120% 104% 80% 120%

Nickel 244 6896314 10.9 9.2 16.9% < 0.5 111% 80% 120% 96% 80% 120%

Selenium 244 6896314 <0.5 <0.5 NA < 0.5 91% 80% 120% 90% 80% 120%

Silver 244 6896314 <0.5 <0.5 NA < 0.5 103% 80% 120% 101% 80% 120%
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Thallium 244 6896314 <0.5 <0.5 NA < 0.5 96% 80% 120% 101% 80% 120%

Tin
 

244 6896314 <0.5 <0.5 NA < 0.5 97% 80% 120% 97% 80% 120%

Uranium 244 6896314 <0.5 <0.5 NA < 0.5 102% 80% 120% 103% 80% 120%

Vanadium 244 6896314 14.5 13.6 6.4% < 0.5 110% 80% 120% 108% 80% 120%

Zinc 244 6896314 13 11 16.7% < 1 101% 80% 120% 93% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 244 6896479 < 0.5 < 0.5 NA < 0.5 108% 80% 120% 105% 80% 120%

Arsenic 244 6896479 5.2 5.1 1.9% < 0.5 94% 80% 120% 93% 80% 120%

Barium 244 6896479 93.6 89.1 4.9% < 0.5 96% 80% 120% 104% 80% 120%

Beryllium 244 6896479 < 0.5 < 0.5 NA < 0.5 87% 80% 120% 101% 80% 120%

Cadmium
 

244 6896479 < 0.5 < 0.5 NA < 0.5 92% 80% 120% 93% 80% 120%

Chromium 244 6896479 5.8 5.9 1.7% < 0.5 88% 80% 120% 94% 80% 120%

Cobalt 244 6896479 3.4 3.8 11.1% < 0.5 92% 80% 120% 95% 80% 120%

Copper 244 6896479 3.6 3.4 5.7% < 0.5 92% 80% 120% 93% 80% 120%

Lead 244 6896479 3.5 3.6 2.8% < 0.5 91% 80% 120% 103% 80% 120%

Molybdenum
 

244 6896479 < 0.5 < 0.5 NA < 0.5 96% 80% 120% 105% 80% 120%

Nickel 244 6896479 8.8 8.9 1.1% < 0.5 94% 80% 120% 94% 80% 120%

Selenium 244 6896479 < 0.5 < 0.5 NA < 0.5 95% 80% 120% 90% 80% 120%

Silver 244 6896479 < 0.5 < 0.5 NA < 0.5 88% 80% 120% 99% 80% 120%

Thallium 244 6896479 < 0.5 < 0.5 NA < 0.5 90% 80% 120% 103% 80% 120%

Tin
 

244 6896479 < 0.5 < 0.5 NA < 0.5 94% 80% 120% 95% 80% 120%

Uranium 244 6896479 < 0.5 < 0.5 NA < 0.5 92% 80% 120% 106% 80% 120%

Vanadium 244 6896479 13.0 12.3 5.5% < 0.5 90% 80% 120% 102% 80% 120%

Zinc 244 6896479 21 21 0.0% < 1 96% 80% 120% 89% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

CCME / Tier 1 Metals 

Antimony 244 6896778 <0.5 <0.5 NA < 0.5 111% 80% 120% 105% 80% 120%

Arsenic 244 6896778 4.0 4.0 0.8% < 0.5 104% 80% 120% 100% 80% 120%

Barium 244 6896778 318 289 9.6% < 0.5 89% 80% 120% 93% 80% 120%

Beryllium 244 6896778 <0.5 <0.5 NA < 0.5 119% 80% 120% 93% 80% 120%

Cadmium
 

244 6896778 <0.5 <0.5 NA < 0.5 119% 80% 120% 91% 80% 120%

Chromium 244 6896778 10.8 10.4 4.1% < 0.5 97% 80% 120% 99% 80% 120%

Cobalt 244 6896778 3.9 3.7 4.8% < 0.5 97% 80% 120% 99% 80% 120%
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Copper 244 6896778 6.4 6.6 2.5% < 0.5 95% 80% 120% 96% 80% 120%

Lead 244 6896778 4.8 4.8 0.9% < 0.5 92% 80% 120% 99% 80% 120%

Molybdenum
 

244 6896778 0.6 0.6 0.0% < 0.5 102% 80% 120% 105% 80% 120%

Nickel 244 6896778 12.2 12.0 1.6% < 0.5 97% 80% 120% 94% 80% 120%

Selenium 244 6896778 0.7 0.7 0.0% < 0.5 99% 80% 120% 97% 80% 120%

Silver 244 6896778 <0.5 <0.5 NA < 0.5 104% 80% 120% 100% 80% 120%

Thallium 244 6896778 <0.5 <0.5 NA < 0.5 91% 80% 120% 99% 80% 120%

Tin
 

244 6896778 0.5 0.5 0.0% < 0.5 98% 80% 120% 94% 80% 120%

Uranium 244 6896778 0.7 0.7 0.0% < 0.5 103% 80% 120% 103% 80% 120%

Vanadium 244 6896778 21.7 20.9 3.5% < 0.5 105% 80% 120% 98% 80% 120%

Zinc 244 6896778 31 30 4.7% < 1 95% 80% 120% 91% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Particle Size by Sieve 

Sieve Analysis 243 6896777 94 93 1.1% N/A 104% 80% 120%

 

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 243 6914562 5.28 5.14 2.7% < 0.02 97% 90% 110% NA NA

Electrical Conductivity (Sat. Paste) 243 6914562 0.77 0.76 1.3% < 0.01 103% 90% 110% NA NA

Saturation Percentage 243 6914562 71 71 0.0% < 1 112% 80% 120% NA NA

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
 

CCME / Tier 1 Metals 

Antimony 243 6897018 < 0.5 < 0.5 NA < 0.5 110% 80% 120% 105% 80% 120%

Arsenic 243 6897018 5.1 5.2 1.9% < 0.5 99% 80% 120% 115% 80% 120%

Barium 243 6897018 139 134 3.7% < 0.5 104% 80% 120% 109% 80% 120%

Beryllium 243 6897018 <0.5 <0.5 NA < 0.5 100% 80% 120% 111% 80% 120%

Cadmium
 

243 6897018 <0.5 <0.5 NA < 0.5 95% 80% 120% 104% 80% 120%

Chromium 243 6897018 6.7 6.9 2.7% < 0.5 90% 80% 120% 111% 80% 120%

Cobalt 243 6897018 5.6 5.2 6.4% < 0.5 96% 80% 120% 110% 80% 120%

Copper 243 6897018 5.3 5.4 1.4% < 0.5 92% 80% 120% 106% 80% 120%

Lead 243 6897018 7.8 7.5 3.9% < 0.5 96% 80% 120% 111% 80% 120%

Molybdenum
 

243 6897018 0.9 0.9 0.0% < 0.5 101% 80% 120% 110% 80% 120%

Nickel 243 6897018 13.1 12.1 8.3% < 0.5 103% 80% 120% 109% 80% 120%

Selenium 243 6897018 < 0.5 < 0.5 NA < 0.5 105% 80% 120% 102% 80% 120%

Silver 243 6897018 <0.5 <0.5 NA < 0.5 94% 80% 120% 108% 80% 120%

Thallium 243 6897018 < 0.5 < 0.5 NA < 0.5 96% 80% 120% 108% 80% 120%

Tin
 

243 6897018 0.6 0.5 18.2% < 0.5 99% 80% 120% 102% 80% 120%

Results relate only to the items tested and to all the items tested
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Uranium 243 6897018 2.3 1.4 0.0% < 0.5 98% 80% 120% 111% 80% 120%

Vanadium 243 6897018 13.9 13.7 1.2% < 0.5 96% 80% 120% 99% 80% 120%

Zinc 243 6897018 24 23 0.3% < 1 98% 80% 120% 105% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP (CA)

Barium by Fusion ICP-OES 283 6896458 885 862 2.6% < 40 103% 80% 120% 104% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP (CA)

Barium by Fusion ICP-OES 6896564 6896564 629 748 17.2% < 40 99% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP (CA)

Barium by Fusion ICP-OES 6897609 6897609 623 694 10.8% < 40 100% 80% 120% NA 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Barium by Fusion ICP

Barium by Fusion ICP-OES 283 7013701 1960 1890 3.6% < 40 100% 80% 120% 104% 80% 120%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 911 6896448 < 0.005 < 0.005 NA < 0.005 83% 80% 120% 84% 80% 120% 84% 60% 140%

Toluene 911 6896448 0.08 0.07 13.3% < 0.05 92% 80% 120% 81% 80% 120% 82% 60% 140%

Ethylbenzene 911 6896448 0.02 0.02 0.0% < 0.01 99% 80% 120% 99% 80% 120% 100% 60% 140%

Xylenes 911 6896448 0.11 0.09 20.0% < 0.05 110% 80% 120% 83% 80% 120% 79% 60% 140%

C6 - C10 (F1)
 

911 6896448 < 10 < 10 NA < 10 87% 80% 120% 107% 80% 120% 104% 60% 140%

C10 - C16 (F2) 587 6896448 <10 <10 NA < 10 89% 80% 120% 91% 80% 120% 93% 60% 140%

C16 - C34 (F3) 587 6896448 350 356 1.7% < 10 91% 80% 120% 89% 80% 120% 92% 60% 140%

C34 - C50 (F4) 587 6896448 235 253 7.4% < 10 89% 80% 120% 81% 80% 120% 80% 60% 140%

Moisture Content 587 6896448 36 36 NA < 1

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 2141 6896814 <0.005 <0.005 NA < 0.005 110% 80% 120% 111% 80% 120% 106% 60% 140%

Toluene 2141 6896814 <0.05 <0.05 NA < 0.05 107% 80% 120% 88% 80% 120% 98% 60% 140%

Ethylbenzene 2141 6896814 <0.01 <0.01 NA < 0.01 92% 80% 120% 87% 80% 120% 92% 60% 140%

Xylenes 2141 6896814 <0.05 <0.05 NA < 0.05 108% 80% 120% 81% 80% 120% 96% 60% 140%

C6 - C10 (F1)
 

2141 6896814 <10 <10 NA < 10 83% 80% 120% 112% 80% 120% 71% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3065 6897034 0.083 0.086 3.6% < 0.005 95% 80% 120% 90% 80% 120% 89% 60% 140%

Toluene 3065 6897034 1.38 1.16 17.0% < 0.05 97% 80% 120% 92% 80% 120% 95% 60% 140%

Ethylbenzene 3065 6897034 0.53 0.38 33.0% < 0.01 86% 80% 120% 90% 80% 120% 88% 60% 140%

Xylenes 3065 6897034 1.64 1.32 22.0% < 0.05 96% 80% 120% 92% 80% 120% 97% 60% 140%

C6 - C10 (F1)
 

3065 6897034 10 <10 NA < 10 92% 80% 120% 88% 80% 120% 98% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3853 6897152 0.046 0.049 6.3% < 0.005 102% 80% 120% 95% 80% 120% 99% 60% 140%

Toluene 3853 6897152 6.85 6.44 6.0% < 0.05 106% 80% 120% 108% 80% 120% 108% 60% 140%

Ethylbenzene 3853 6897152 <0.01 <0.01 NA < 0.01 107% 80% 120% 117% 80% 120% 113% 60% 140%

Xylenes 3853 6897152 <0.05 <0.05 NA < 0.05 112% 80% 120% 120% 80% 120% 123% 60% 140%

C6 - C10 (F1)
 

3853 6897152 <10 <10 NA < 10 84% 80% 120% 87% 80% 120% 88% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3067 6897246 <0.005 <0.005 NA < 0.005 95% 80% 120% 84% 80% 120% 86% 60% 140%

Toluene 3067 6897246 0.88 0.85 3.0% < 0.05 97% 80% 120% 87% 80% 120% 91% 60% 140%

Ethylbenzene 3067 6897246 <0.01 <0.01 NA < 0.01 97% 80% 120% 85% 80% 120% 87% 60% 140%

Xylenes 3067 6897246 <0.05 <0.05 NA < 0.05 97% 80% 120% 86% 80% 120% 90% 60% 140%

C6 - C10 (F1)
 

3067 6897246 <10 <10 NA < 10 90% 80% 120% 96% 80% 120% 92% 60% 140%
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Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3854 6897328 <0.005 <0.005 NA < 0.005 100% 80% 120% 93% 80% 120% 95% 60% 140%

Toluene 3854 6897328 <0.05 <0.05 NA < 0.05 106% 80% 120% 104% 80% 120% 104% 60% 140%

Ethylbenzene 3854 6897328 <0.01 <0.01 NA < 0.01 100% 80% 120% 103% 80% 120% 109% 60% 140%

Xylenes 3854 6897328 <0.05 <0.05 NA < 0.05 109% 80% 120% 118% 80% 120% 119% 60% 140%

C6 - C10 (F1)
 

3854 6897328 <10 <10 NA < 10 82% 80% 120% 82% 80% 120% 80% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 1115 6897583 <0.005 <0.005 NA < 0.005 94% 80% 120% 88% 80% 120% 88% 60% 140%

Toluene 1115 6897583 <0.05 <0.05 NA < 0.05 92% 80% 120% 87% 80% 120% 90% 60% 140%

Ethylbenzene 1115 6897583 <0.01 <0.01 NA < 0.01 87% 80% 120% 82% 80% 120% 88% 60% 140%

Xylenes 1115 6897583 <0.05 <0.05 NA < 0.05 84% 80% 120% 81% 80% 120% 87% 60% 140%

C6 - C10 (F1)
 

1115 6897583 <10 <10 NA < 10 96% 80% 120% 81% 80% 120% 120% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

Benzene 3066 6897556 0.034 0.031 9.2% < 0.005 91% 80% 120% 81% 80% 120% 87% 60% 140%

Toluene 3066 6897556 0.94 0.67 34.0% < 0.05 96% 80% 120% 84% 80% 120% 91% 60% 140%

Ethylbenzene 3066 6897556 0.38 0.30 24.0% < 0.01 92% 80% 120% 83% 80% 120% 90% 60% 140%

Xylenes 3066 6897556 2.88 2.27 24.0% < 0.05 97% 80% 120% 85% 80% 120% 93% 60% 140%

C6 - C10 (F1)
 

3066 6897556 160 150 6.0% < 10 90% 80% 120% 97% 80% 120% 88% 60% 140%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Polyaromatic Hydrocarbon Analysis - Soil 

Naphthalene 26 6897583 <0.005 <0.005 NA < 0.005 91% 70% 130% 93% 70% 130% 89% 70% 130%

2-Methylnaphthalene 26 6897583 <0.005 <0.005 NA < 0.005 96% 70% 130% 91% 70% 130%

Acenaphthylene 26 6897583 <0.005 <0.005 NA < 0.005 108% 70% 130% 101% 70% 130% 89% 70% 130%

Acenaphthene 26 6897583 <0.005 <0.005 NA < 0.005 90% 70% 130% 89% 70% 130% 85% 70% 130%

Fluorene
 

26 6897583 <0.02 <0.02 NA < 0.02 95% 70% 130% 93% 70% 130% 87% 70% 130%

Phenanthrene 26 6897583 <0.02 <0.02 NA < 0.02 83% 70% 130% 89% 70% 130% 86% 70% 130%

Anthracene 26 6897583 <0.004 <0.004 NA < 0.004 103% 70% 130% 101% 70% 130% 83% 70% 130%

Fluoranthene 26 6897583 <0.01 <0.01 NA < 0.01 97% 70% 130% 102% 70% 130% 95% 70% 130%

Pyrene 26 6897583 <0.01 <0.01 NA < 0.01 88% 70% 130% 95% 70% 130% 91% 70% 130%

Benzo[a]anthracene
 

26 6897583 <0.03 <0.03 NA < 0.03 120% 70% 130% 121% 70% 130% 115% 70% 130%

Chrysene 26 6897583 <0.05 <0.05 NA < 0.05 91% 70% 130% 92% 70% 130% 86% 70% 130%

Benzo[b+j]fluoranthene 26 6897583 <0.05 <0.05 NA < 0.05 81% 70% 130% 82% 70% 130% 100% 70% 130%

Benzo[k]fluoranthene 26 6897583 <0.05 <0.05 NA < 0.05 77% 70% 130% 83% 70% 130% 71% 70% 130%

Benzo[a]pyrene 26 6897583 <0.03 <0.03 NA < 0.03 104% 70% 130% 103% 70% 130% 94% 70% 130%

Indeno[1,2,3-cd]pyrene
 

26 6897583 <0.05 <0.05 NA < 0.05 91% 70% 130% 90% 70% 130% 90% 70% 130%

Results relate only to the items tested and to all the items tested
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Dibenzo[ah]anthracene 26 6897583 <0.005 <0.005 NA < 0.005 81% 70% 130% 83% 70% 130% 83% 70% 130%

Benzo[ghi]perylene 26 6897583 <0.05 <0.05 NA < 0.05 86% 70% 130% 82% 70% 130% 84% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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Soil Analysis

Antimony
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Arsenic
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Barium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Beryllium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Cadmium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Chromium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP/MS

Cobalt
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Copper
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Lead
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Molybdenum
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD ICP-MS

Nickel
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Selenium
INORG-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD 
S

ICP-MS

Silver
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Thallium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Tin
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Uranium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Vanadium
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Zinc
INOR-171-6006, 
INOR-171-6202

EPA SW 846-3050/6010; SHEPPARD  ICP-MS

Sieve Analysis INOR-171-6009 KROETSCH 2007; SHEPPARD 2007 SIEVE

True Barium by Fusion ICP INOR-171-60008 ASTM D4503.08 ICP/OES

True Barium by Fusion ICP SOIL- 0620, INST- 0140 ASTM D4503.08 S ICP/OES

pH (CaCl2 Extraction) INOR-171-6207
SHEPPARD 2007; HENDERSHOT 
2008

PH METER

Electrical Conductivity (Sat. Paste) INO-171-6208 SHEPPARD 2007; MILLER 2007 CONDUCTIVITY METER

Sodium Adsorption Ratio
INOR-171-6201 & 
INOR-171-6002

McKeague 3.26 CALCULATION

Saturation Percentage
SOIL 0140; SOIL 0110; SOIL 
0120

MILLER 2007; SHEPPARD 2007 GRAVIMETRIC

Chloride, Soluble
INOR-171-6200 & 
INOR-171-6002

SHEPPARD 2007, EATON 2005 COLORIMETER

Calcium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Potassium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Magnesium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E011146

Method Summary

ATTENTION TO: Nicole Wills

CLIENT NAME: IEG CONSULTANTS LTD

PROJECT: A04012A07

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

METHOD SUMMARY (V2) Page 60 of 74



Sodium, Soluble
SOIL 0110; SOIL 0120; INST 
0140

CARTER & GREGORICH 2007, SM 
3120B

ICP/OES

Sulfate, Soluble
INOR-171-6201 & 
INOR-171-6002

SHEPPARD 2007; EATON 2005; 
MILLER 2007, SM 3120B

ICP/OES

Theoretical Gypsum Requirement SOIL 0260 USDA HDBK 60, 22D N/A

Trace Organics Analysis

Benzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Toluene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Xylenes
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

C6 - C10 (F1)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C6 - C10 (F1 minus BTEX)
ORG-170-
5110/5140/5430/5440

CCME Tier 1 Method-S L GC/FID

C10 - C16 (F2) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C16 - C34 (F3) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

C34 - C50 (F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Gravimetric Heavy Hydrocarbons ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Moisture Content LAB-175-4002 CCME Tier 1 Method-S % GRAVIMETRIC

Toluene-d8 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

Ethylbenzene-d10 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA SW-846 8260-S GC/MS

o-Terphenyl (F2-F4) ORG-170-5120/5300 CCME Tier 1 Method-S H GC/FID

Naphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Methylnaphthalene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Acenaphthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluorene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Phenanthrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Chrysene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[b+j]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[k]fluoranthene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[a]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Indeno[1,2,3-cd]pyrene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Dibenzo[ah]anthracene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

Benzo[ghi]perylene ORG-170-5420 EPA SW846 8270 D/3540 C/3570 GC/MS

2-Fluorobiphenyl (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

p-Terphenyl-d14 (PAH) TO 0500 EPA SW846 8270 D/3540 C/3570 GC/MS

B[a]P TPE ORG-170-5420 CALCULATION

IACR (coarse) GC/MS

IACR (fine) GC/MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15E011146

Method Summary

ATTENTION TO: Nicole Wills

CLIENT NAME: IEG CONSULTANTS LTD

PROJECT: A04012A07

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

METHOD SUMMARY (V2) Page 61 of 74



Page 62 of 74



Page 63 of 74



Page 64 of 74



Page 65 of 74



Page 66 of 74



Page 67 of 74



Page 68 of 74



Page 69 of 74



Page 70 of 74



Page 71 of 74



Page 72 of 74



Page 73 of 74



Page 74 of 74



CLIENT NAME: KLOHN CRIPPEN
100 16812 114th AVENUE
EDMONTON, AB   T5M3S2    
(000) 000-0000

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Ngoc (Ruby) Vu, Lab TechnicianTRACE ORGANICS REVIEWED BY:

Ngoc (Ruby) Vu, Lab TechnicianWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 13

Sep 02, 2015

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

15E011193AGAT WORK ORDER:

ATTENTION TO: Nicole Wills

PROJECT: A04012A07

Laboratories (V1) Page 1 of 13

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



P06-02P06-01 P06-03 FEILD BLANK TRIP BLANK PO6-07 PO6-06SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water WaterSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

6896102 6896292 6896293 6896296 6896298 6896305 6896306G / S RDLUnitParameter

<0.00001 <0.00001 0.0192 <0.00001 <0.00001 0.00002 <0.00001Naphthalene 0.00001mg/L

<0.00001 <0.00001 0.0119 <0.00001 <0.00001 <0.00001 <0.000012-Methylnaphthalene 0.00001mg/L

<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005Quinoline 0.00005mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Acenaphthylene 0.00001mg/L

<0.00001 <0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001Acenaphthene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Fluorene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Phenanthrene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Anthracene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Fluoranthene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Pyrene 0.00001mg/L

<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005Acridine 0.00005mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Benzo[a]anthracene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Chrysene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Benzo[b+j]fluoranthene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Benzo[k]fluoranthene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Benzo[a]pyrene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Indeno[1,2,3-cd]pyrene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Dibenzo[ah]anthracene 0.00001mg/L

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001Benzo[ghi]perylene 0.00001mg/L

0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001B[a]P TPE 0.00001mg/L

Acceptable LimitsUnitSurrogate

105 99 98 98 98 99 982-Fluorobiphenyl % 50-150

107 101 103 99 96 98 100p-Terphenyl-d14 % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896102-6896306 Based on GC/MS target ion analysis.
Isomers Benzo(b)fluoranthene and Benzo(j)fluoranthene have the same GC retention time and are reported as the sum based on the Benzo(b)fluoranthene response.

Results relate only to the items tested and to all the items tested
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P06-02P06-01 P06-03 FEILD BLANK TRIP BLANK PO6-07 PO6-06SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water WaterSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015 8/20/2015DATE SAMPLED:

6896102 6896292 6896293 6896296 6896298 6896305 6896306G / S RDLUnitParameter

<0.0005 <0.0005 0.0062 <0.0005 <0.0005 <0.0005 <0.0005Benzene 0.0005mg/L

0.0004 <0.0003 0.0003 <0.0003 <0.0003 <0.0003 <0.0003Toluene 0.0003mg/L

<0.0005 <0.0005 0.0161 <0.0005 <0.0005 <0.0005 <0.0005Ethylbenzene 0.0005mg/L

0.0006 <0.0005 0.0217 <0.0005 <0.0005 0.001 <0.0005Xylenes 0.0005mg/L

<0.1 <0.1 0.4 <0.1 <0.1 <0.1 <0.1Total Purgeable Hydrocarbons 0.1mg/L

<0.1 <0.1 0.5 <0.1 <0.1 <0.1 <0.1Total Extractable Hydrocarbons 0.1mg/L

<0.1 <0.1 0.9 <0.1 <0.1 <0.1 <0.1Total Petroleum Hydrocarbons 0.1mg/L

Acceptable LimitsUnitSurrogate

83 98 85 80 82 76 76Toluene-d8 (BTEX) % 50-150

88 91 96 89 95 97 61o-Terphenyl (TEH) % 50-150

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

6896102-6896306 Total Petroleum Hydrocarbons (TPH, n-C5 - n-C32); Calculated based on addition of n-C5 - n-C10 fraction (purgeable method) and n-C10 - n-C32 fraction (TEH extraction)
Total Extractable Hydrocarbons (TEH, n-C10 - n-C32);  Extractable compounds calculated based on the average of the n-C10, n-C16, and n-C34 which is also equal to the n-eicosane (n-C20) response.
Total Purgeable Hydrocarbons (TPGH, n-C5 - n-C10);  Purgeable compounds calculated based on toluene response.

Results relate only to the items tested and to all the items tested
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P06-02P06-01 P06-03 FEILD BLANK TRIP BLANK PO6-07SAMPLE DESCRIPTION:

WaterWaterWater Water Water WaterSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015DATE SAMPLED:

6896102 6896292 6896293 6896296 6896298 6896305G / S RDLUnitParameter

0.293 0.087 0.063 <0.004 <0.004 0.124Dissolved Aluminum 0.0040.1mg/L

0.003 0.002 0.001 <0.001 <0.001 <0.001Dissolved Antimony 0.0010.006mg/L

0.003 0.002 0.005 <0.001 <0.001 0.003Dissolved Arsenic 0.0010.010mg/L

0.24 0.16 0.33 <0.05 <0.05 0.25Dissolved Barium 0.051mg/L

0.30 0.22 0.21 <0.01 <0.01 0.05Dissolved Boron 0.015mg/L

0.000063 0.000128 0.000028 <0.000016 <0.000016 0.000216Dissolved Cadmium 0.0000160.005mg/L

<0.001 0.001 0.001 <0.001 <0.001 0.001Dissolved Chromium 0.0010.05mg/L

0.003 0.005 0.001 0.002 <0.001 0.004Dissolved Copper 0.0011mg/L

6.8 0.2 13.1 <0.1 <0.1 1.8Dissolved Iron 0.10.3mg/L

0.0026 0.0011 <0.0005 <0.0005 <0.0005 0.0011Dissolved Lead 0.00050.01mg/L

0.182 0.283 1.22 <0.005 <0.005 0.718Dissolved Manganese 0.0050.05mg/L

0.020 0.007 0.005 <0.001 <0.001 0.002Dissolved Molybdenum 0.001mg/L

0.01 0.01 <0.01 <0.01 <0.01 0.01Dissolved Nickel 0.01mg/L

0.0010 <0.0005 <0.0005 <0.0005 <0.0005 0.0018Dissolved Selenium 0.0005mg/L

<0.00006 <0.00006 <0.00006 <0.00006 <0.00006 <0.00006Dissolved Silver 0.00006NAmg/L

67.3 75.2 23.4 <0.6 <0.6 47.7Dissolved Sodium 0.6200mg/L

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005Dissolved Thallium 0.0005mg/L

0.001 0.002 <0.001 <0.001 <0.001 0.003Dissolved Uranium 0.0010.02mg/L

<0.01 0.02 <0.01 <0.01 <0.01 0.02Dissolved Zinc 0.015mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME (D Water)

6896102 < - Values refer to Report Detection Limit.
Values verified by repeat analysis.

6896292-6896293 < - Values refer to Report Detection Limit.

6896296 < - Values refer to Report Detection Limit.
Values verified by repeat analysis.

6896298 < - Values refer to Report Detection Limit.

6896305 < - Values refer to Report Detection Limit.
Values verified by repeat analysis.

Results relate only to the items tested and to all the items tested
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P06-02P06-01 P06-03 FEILD BLANK TRIP BLANK PO6-07SAMPLE DESCRIPTION:

WaterWaterWater Water Water WaterSAMPLE TYPE:

8/20/20158/20/2015 8/20/2015 8/20/20158/20/2015 8/20/2015DATE SAMPLED:

6896102 6896292 6896293 6896296 6896298 6896305G / S RDLUnitParameter

6.97 6.97 6.95 5.91 5.35 6.96pH NA6.5-8.5pH Units

<5 <5 <5 <5 <5 <5p - Alkalinity (as CaCO3) 5mg/L

475 262 459 <5 <5 371T - Alkalinity (as CaCO3) 5mg/L

580 319 560 <5 <5 452Bicarbonate 5mg/L

<5 <5 <5 <5 <5 <5Carbonate 5mg/L

<5 <5 <5 <5 <5 <5Hydroxide 5mg/L

888 571 1020 <1 <1 729Electrical Conductivity 1uS/cm

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05Fluoride 0.051.5mg/L

10 14 30 <1 <1 13Chloride 1250mg/L

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05Nitrite 0.053mg/L

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02Nitrite-N 0.021mg/L

<0.5 <0.5 0.7 <0.5 <0.5 <0.5Nitrate 0.545mg/L

<0.02 <0.02 0.16 <0.02 <0.02 <0.02Nitrate-N 0.0210mg/L

<0.02 <0.02 0.16 <0.02 <0.02 <0.02Nitrate+Nitrite - Nitrogen 0.02mg/L

3 6 31 <1 <1 6Sulfate 1500mg/L

84.4 41.8 94.4 <0.3 <0.3 75.9Dissolved Calcium 0.3mg/L

35.7 14.8 28.4 <0.2 <0.2 29.2Dissolved Magnesium 0.2mg/L

67.3 75.2 23.4 <0.6 <0.6 47.7Dissolved Sodium 0.6200mg/L

<0.6 1.1 66.4 <0.6 <0.6 0.9Dissolved Potassium 0.6mg/L

6.8 0.2 13.1 <0.1 <0.1 1.8Dissolved Iron 0.10.3mg/L

0.182 0.283 1.22 <0.005 <0.005 0.718Dissolved Manganese 0.0050.05mg/L

554 347 616 <0.6 <0.6 448Calculated TDS 0.6mg/L

1.55 2.54 0.542 0 0 1.18Sodium Adsorption Ratio N/A

358 165 353 <1 <1 310Hardness 1mg CaCO3/L

105 115 96 13 13 106Ion Balance 1%

Results relate only to the items tested and to all the items tested
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Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-08-24

Certificate of Analysis
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Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME (D Water)

6896102-6896293 < - Values refer to Report Detection Limits.
pH has been analyzed past the recommended holding time of 15 minutes from sampling (field measurement ideal if more accurate data required)
Nitrate and Nitrite: The regulatory hold time for the analysis of nitrate and/or nitrite in water is 48 hours in Alberta and 72 hours in British Columbia.

6896296-6896298 < - Values refer to Report Detection Limits.
pH has been analyzed past the recommended holding time of 15 minutes from sampling (field measurement ideal if more accurate data required)
Nitrate and Nitrite: The regulatory hold time for the analysis of nitrate and/or nitrite in water is 48 hours in Alberta and 72 hours in British Columbia.
*Balance Reviewed: Interference or Non- Measured Component

6896305 < - Values refer to Report Detection Limits.
pH has been analyzed past the recommended holding time of 15 minutes from sampling (field measurement ideal if more accurate data required)
Nitrate and Nitrite: The regulatory hold time for the analysis of nitrate and/or nitrite in water is 48 hours in Alberta and 72 hours in British Columbia.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 13



Polyaromatic Hydrocarbon Analysis - Water FWAL

Naphthalene 23 6896102 0.00001 <0.00001 NA < 0.00001 115% 70% 130% 93% 70% 130% 96% 70% 130%

2-Methylnaphthalene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 94% 70% 130% 95% 70% 130%

Quinoline 23 6896102 < 0.00005 < 0.00005 NA < 0.00005 110% 70% 130% 121% 70% 130% 115% 70% 130%

Acenaphthylene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 116% 70% 130% 83% 70% 130% 87% 70% 130%

Acenaphthene
 

23 6896102 < 0.00001 < 0.00001 NA < 0.00001 116% 70% 130% 92% 70% 130% 97% 70% 130%

Fluorene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 113% 70% 130% 90% 70% 130% 94% 70% 130%

Phenanthrene 23 6896102 0.00001 <0.00001 NA < 0.00001 111% 70% 130% 88% 70% 130% 91% 70% 130%

Anthracene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 94% 70% 130% 79% 70% 130% 88% 70% 130%

Fluoranthene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 115% 70% 130% 89% 70% 130% 88% 70% 130%

Pyrene
 

23 6896102 < 0.00001 < 0.00001 NA < 0.00001 114% 70% 130% 87% 70% 130% 87% 70% 130%

Acridine 23 6896102 < 0.00005 < 0.00005 NA < 0.00005 108% 70% 130% 79% 70% 130% 89% 70% 130%

Benzo[a]anthracene 23 6896102 0.00001 <0.00001 NA < 0.00001 120% 70% 130% 85% 70% 130% 84% 70% 130%

Chrysene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 118% 70% 130% 93% 70% 130% 96% 70% 130%

Benzo[b+j]fluoranthene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 114% 70% 130% 83% 70% 130% 101% 70% 130%

Benzo[k]fluoranthene
 

23 6896102 < 0.00001 < 0.00001 NA < 0.00001 109% 70% 130% 92% 70% 130% 84% 70% 130%

Benzo[a]pyrene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 107% 70% 130% 83% 70% 130% 83% 70% 130%

Indeno[1,2,3-cd]pyrene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 109% 70% 130% 93% 70% 130% 88% 70% 130%

Dibenzo[ah]anthracene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 109% 70% 130% 98% 70% 130% 94% 70% 130%

Benzo[ghi]perylene 23 6896102 < 0.00001 < 0.00001 NA < 0.00001 111% 70% 130% 95% 70% 130% 94% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
 

Total Petroleum Hydrocarbon Analysis with BTEX - Water

Benzene 745 LS < 0.0005 < 0.0005 NA < 0.0005 113% 80% 120% 117% 80% 120% 127% 70% 130%

Toluene 745 LS < 0.0003 < 0.0003 NA < 0.0003 113% 80% 120% 113% 80% 120% 127% 70% 130%

Ethylbenzene 745 LS < 0.0005 < 0.0005 NA < 0.0005 113% 80% 120% 107% 80% 120% 120% 70% 130%

Xylenes 745 LS 0.0006 0.0007 NA < 0.0005 116% 80% 120% 107% 80% 120% 121% 70% 130%

Total Purgeable Hydrocarbons
 

745 LS < 0.1 < 0.1 NA < 0.1 97% 80% 120% 106% 80% 120% 116% 70% 130%

Total Extractable Hydrocarbons 862 6894078 0.6 0.7 15.4% < 0.1 108% 80% 120% 91% 80% 120% 79% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
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Metals - Dissolved - Alberta Tier 1

Dissolved Aluminum 237 6895576 0.022 0.021 4.7% < 0.004 98% 80% 120% 109% 80% 120%

Dissolved Antimony 237 6895576 0.004 0.003 NA < 0.001 113% 80% 120% 105% 80% 120%

Dissolved Arsenic 237 6895576 0.007 0.007 0.0% < 0.001 101% 80% 120% 98% 80% 120%

Dissolved Barium 237 6895576 0.05 0.06 18.2% < 0.05 103% 80% 120% 110% 80% 120%

Dissolved Boron
 

237 6895576 3.21 3.16 1.6% < 0.01 94% 80% 120% 95% 80% 120%

Dissolved Cadmium 237 6895576 0.000198 0.000222 11.4% < 0.000016 98% 80% 120% 98% 80% 120%

Dissolved Chromium 237 6895576 < 0.001 < 0.001 NA < 0.001 99% 80% 120% 95% 80% 120%

Dissolved Copper 237 6895576 < 0.001 < 0.001 NA < 0.001 98% 80% 120% 93% 80% 120%

Dissolved Lead 237 6895576 < 0.0005 < 0.0005 NA < 0.0005 97% 80% 120% 101% 80% 120%

Dissolved Molybdenum
 

237 6895576 0.298 0.297 0.3% < 0.001 98% 80% 120% 101% 80% 120%

Dissolved Nickel 237 6895576 0.009 0.011 20.0% < 0.01 99% 80% 120% 94% 80% 120%

Dissolved Selenium 237 6895576 < 0.0005 < 0.0005 NA < 0.0005 100% 80% 120% 96% 80% 120%

Dissolved Silver 237 6895576 < 0.00005 < 0.00005 NA < 0.00005 92% 80% 120% 97% 80% 120%

Dissolved Thallium 237 6895576 < 0.0005 < 0.0005 NA < 0.0005 95% 80% 120% 104% 80% 120%

Dissolved Uranium
 

237 6895576 0.007 0.008 13.3% < 0.001 94% 80% 120% 101% 80% 120%

Dissolved Zinc 237 6895576 2.30 2.14 7.2% < 0.01 98% 80% 120% 93% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Routine Chemistry Water Analysis

pH 1028 6898425 6.21 6.13 1.3% 100% 90% 110%

p - Alkalinity (as CaCO3) 1028 6898425 <5 <5 NA < 5 NA

T - Alkalinity (as CaCO3) 1028 6898425 <5 <5 NA < 5 95% 80% 120%

Bicarbonate 1028 6898425 <5 <5 NA < 5 NA

Carbonate
 

1028 6898425 <5 <5 NA < 5 NA

Hydroxide 1028 6898425 <5 <5 NA < 5 NA

Electrical Conductivity 1028 6898425 1 <1 NA < 1 100% 80% 120%

Fluoride 972 6899137 < 0.05 < 0.05 NA < 0.05 105% 80% 120% 95% 80% 120% 98% 80% 120%

Chloride 972 6904725 11 11 0.0% < 1 107% 80% 120% 102% 80% 120% 100% 80% 120%

Nitrite
 

972 6904725 < 0.05 < 0.05 NA < 0.05 105% 80% 120% 99% 80% 120% 98% 80% 120%

Nitrate 972 6904725 < 0.5 < 0.5 NA < 0.5 106% 80% 120% 102% 80% 120% 98% 80% 120%

Sulfate 972 6904725 147 148 0.7% < 1 101% 80% 120% 100% 80% 120% 100% 80% 120%

Dissolved Calcium 238 6898972 1360 1600 16.2% < 0.3 89% 80% 120% 106% 80% 120%

Dissolved Magnesium 238 6898972 615 671 8.7% < 0.2 86% 80% 120% 96% 80% 120%

Dissolved Sodium
 

238 6898972 306 327 6.6% < 0.6 85% 80% 120% 83% 80% 120%

Dissolved Potassium 238 6898972 15.4 16.5 6.9% < 0.6 82% 80% 120% 105% 80% 120%

Dissolved Iron 238 6898972 <0.1 <0.1 NA < 0.1 96% 80% 120% 95% 80% 120%

Dissolved Manganese 238 6898972 2.33 2.49 6.6% < 0.005 93% 80% 120% 108% 80% 120%

Results relate only to the items tested and to all the items tested
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Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
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Trace Organics Analysis

Naphthalene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

2-Methylnaphthalene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Quinoline ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Acenaphthylene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Acenaphthene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Fluorene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Phenanthrene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Anthracene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Fluoranthene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Pyrene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Acridine ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Benzo[a]anthracene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Chrysene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Benzo[b+j]fluoranthene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Benzo[k]fluoranthene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Benzo[a]pyrene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Indeno[1,2,3-cd]pyrene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Dibenzo[ah]anthracene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

Benzo[ghi]perylene ORG-170-5421 EPA SW-846 3510 & 8270 GC/MS

2-Fluorobiphenyl ORG-170-5420/-5421 EPA SW-846 3510 & 8270 GC/MS

p-Terphenyl-d14 ORG-170-5420/-5421 EPA SW-846 3510 & 8270 GC/MS

B[a]P TPE ORG-170-5420 CALCULATION

Benzene
ORG-170-
5110/5140/5430/5440

EPA 624 & SW-846 5030 GC/MS

Toluene
ORG-170-
5110/5140/5430/5440

EPA 624 & SW-846 5030 GC/MS

Ethylbenzene
ORG-170-
5110/5140/5430/5440

EPA 624 & SW-846 5030 GC/MS

Xylenes
ORG-170-
5110/5140/5430/5440

EPA 624 & SW-846 5030 GC/MS

Total Purgeable Hydrocarbons
ORG-170-
5110/5140/5430/5440

EPA 624 & SW-846 3810 GC/MS

Total Extractable Hydrocarbons ORG-170-5120/5300 AEC A108.0, EPA SW-846 3510 GC/FID

Total Petroleum Hydrocarbons
ORG-170-
5120/5300/5110/5140/5430/5
440

EPA 624 & SW-846 3810/3510,  AEC 
A108.0

GC/MS & GC/FID

Toluene-d8 (BTEX)
ORG-170-
5110/5140/5430/5440

EPA 624 & SW-846 5030 GC/MS

o-Terphenyl (TEH) ORG-170-5120/5300 AEC A108.0, EPA SW-846 3510 GC/FID

Results relate only to the items tested and to all the items tested
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Water Analysis

Dissolved Aluminum INO-171-6202 SM 3125 B ICP-MS

Dissolved Antimony INOR-171-6202 SM 3125 B ICP-MS

Dissolved Arsenic INOR-171-6202 SM 3125 B ICP-MS

Dissolved Barium INOR-171-6202 SM 3125 B ICP-MS

Dissolved Boron INOR-171-6202 SM 3125 B ICP-MS

Dissolved Cadmium INOR-171-6202 SM 3125 B ICP-MS

Dissolved Chromium INOR-171-6202 SM 3125 B ICP-MS

Dissolved Copper INOR-171-6202 SM 3125 B ICP-MS

Dissolved Iron INOR-171-6201 SM 3120 B ICP/OES

Dissolved Lead INOR-171-6202 SM 3125 B DW ICP-MS

Dissolved Manganese INOR-171-6201 SM 3120 B ICP/OES

Dissolved Molybdenum INOR-171-6202 SM 3125 B ICP-MS

Dissolved Nickel INOR-171-6202 SM 3125 B ICP-MS

Dissolved Selenium INOR-171-6202 SM 3125 B ICP-MS

Dissolved Silver INOR-171-6202 SM 3125 B ICP-MS

Dissolved Sodium INOR-171-6201 SM 3120 B ICP/OES

Dissolved Thallium INOR-171-6202 SM 3125 B ICP-MS

Dissolved Uranium INOR-171-6202 SM 3125 B ICP-MS

Dissolved Zinc INOR-171-6202 SM 3125 B ICP-MS

pH INOR-171-6205 SM 4500 H+ PH METER

p - Alkalinity (as CaCO3) INOR-171-6205 SM 2320 B TITRATION

T - Alkalinity (as CaCO3) INOR-171-6205 SM 2320 B TITRATION

Bicarbonate INOR-171-6205 SM 2320 B PC TITRATE

Carbonate INOR-171-6205 SM 2320 B PC TITRATE

Hydroxide INOR-171-6205 SM 2320 B TITRATION

Electrical Conductivity INOR-171-6205 SM 2510 B CONDUCTIVITY METER

Fluoride INST 0150 SM 4110 B ION CHROMATOGRAPH

Chloride INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Nitrite INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrite-N INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Nitrate-N INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate+Nitrite - Nitrogen INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Sulfate INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Dissolved Calcium INOR-171-6201 SM 3120 B ICP/OES

Dissolved Magnesium INST 0140 SM 3120 B ICP/OES

Dissolved Potassium INST 0140 SM 3120 B ICP/OES

Calculated TDS SM 1030E CALCULATION

Sodium Adsorption Ratio CARTER & GREGORICH 2007 ICP/OES

Hardness SM 3120 B ICP/OES

Ion Balance SM 1030E CALCULATION

Results relate only to the items tested and to all the items tested
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I-1 QUALITY ASSURANCE/QUALITY CONTROL 

As part of routine QA/QC, 13 field replicate samples were collected during the Soil Assessment and 
sent to the laboratory for analysis. The replicate samples were collected at the same time as the 
initial soil sample and following the same sampling procedures. 

The purpose of the replicate samples is to ensure consistency in the analytical results that the 
laboratory produces. Large variances between replicate results and the original sampling results 
could indicate errors in the testing process conducted by the laboratory. Variances in results are 
investigated further with the laboratory. 

Precision in analytical results may be evaluated by calculating the relative percent difference (RPD) or 
absolute difference (AD) of replicate samples using the following formulae: 

RPD = 
(S – D) 

x 100 
 

AD = (S – D) 
(S + D) / 2 

where:  RPD and AD are absolute values, 
S is the original sample result (mg/kg), and, 

  D is the replicate sample result (mg/kg). 

Zeiner’s Environmental Standard’s Field Duplicate Criteria has been applied in order to evaluate the 
precision of the results (Zeiner 1994). 

If both the original and replicate soil sample concentrations are greater than five times the MDL for a 
given parameter, the RPD must be less than or equal to 40% to be considered precise. If the results lie 
outside of the range, they should be considered estimates only. 

If at least one of the sample concentrations is less than or equal to five times the MDL for a given 
parameter, the AD should be less than or equal to two times the MDL. If the AD is greater than two 
times the MDL, the results should be considered estimates only. 

If one of the sample concentrations is positive and its replicate sample concentration is less than the 
MDL, the AD between the reported concentration and one-half the MDL should be less than or equal 
to two times the MDL. If the AD is greater than two times the MDL, the results should be considered 
estimates only. 

COC procedures were followed throughout the sampling program. COC forms were provided by AGAT 
and filled out by KCB personnel for each sample delivered to the laboratory. 

AGAT has internal QA/QC protocols and procedures to ensure accuracy and consistency of results. 
These procedures include COC tracking, storage and holding times, instrument calibration, surrogate 
matrix spikes, blanks, and laboratory duplicates. 
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