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ENGINEERING EXCELLENCE SINCE 1981



SYMBOL INDEX

J. R. Cousin Consultants Ltd.
TEST HOLE LOGS

little or no fines

GW.  :  Well graded gravels and gravel sand mixtures, little or no fines

GP.  : Poorly graded gravels, gravel - sand mixtures,

             clays, lean clays

TOPSOIL

OH.  :  Organic clays of medium to high plasticity, organic silts

Pt.  : Peat, humus, swamp soils with high organic contents

SW.  :  Well graded sands, gravelly sands, little or no fines

OL.  :  Organic silts and organic silty clays of low plasticity

CL.  :  Inorganic clays of low plasticity, gravelly clays, sandy or silty

ML.  :  Inorganic silts and very fine sands, rock flour, silty or clayey fine sands,

SP.  :  Poorly graded sands, or gravelly sands, little or no fines

CI.  :  Inorganic clays of medium or intermediate plasticity

GM.  :  Silty gravels, gravel-sand-silt mixtures

CH.  :  Inorganic clays of high plasticity, fat clays

GC.  : Clayey gravels, gravel-sand-clay mixtures

MH.  :  Inorganic silts, fine sandy or silty soils

             or clayey silts with slight plasticity

SC.  :  Clayey sands, sand-clay mixtures

SM.  :  Silty sands, sand-silt mixtures

J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 1

GW
TOPSOIL - Silty, leaf litter

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965094 N, 354205 E

Static Water Level

ELEVATION : 263.18m

SILT - Brown, medium plastic, clayey, stones, moist, stiff

SILT - Brown, low plastic, sandy, stones, damp, stiff

- Refusal at 2.7m

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.

Topsoil

OH

MH

PT
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SM
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 2

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965139 N, 354291 E

Static Water Level

ELEVATION : 262.21m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

- Refusal at 4.2m
- Standing water level at 2.7m

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 3

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965083 N, 354352 E

Static Water Level

ELEVATION : 261.84m

- Refusal at 2.4m
- Standing water at 0.5m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 4

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965162 N, 354383 E

Static Water Level

ELEVATION : 262.20m

- Refusal at 3.0m
- Standing water at 1.0m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 5

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965190 N, 354230 E

Static Water Level

ELEVATION : 262.54m

- Refusal at 4.4m
- Standing water at 1.1m

PEAT - Black/brown, saturated

CLAY - Grey, high plastic, moist, stiff

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW
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LOCATION : The Pas Lagoon Expansion Area

PROJECT : The Pas - Wastewater Treatment

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : April 26, 2018

TEST HOLE # 6

GW

GM

CLASSIFICATION
FIELD

GP

GC

J. R. Cousin Consultants Ltd.
TEST HOLE LOG SHEET

CODE : T-607.05

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5965115 N, 354244 E

Static Water Level

ELEVATION : 262.50m

- Refusal at 3.0m

PEAT - Black/brown, saturated

SILT - Brown, medium plastic, clayey, stones, wet, stiff

Feasibility Study and EAP



 

 

 

 

 

 

Wood Environmental Laboratory Test Results 
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ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 3100

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 8-May-18

Winnipeg, MB    R3Y 1G4

PROJECT: Soil Analysis for The Pas

TEST HOLE: Bulk Samples PERMEANT: De-Aired Tap Water

SAMPLE NO.: TH2: Re-worked Sample HYDRAULIC GRADIENT: 28.60

SAMPLE DEPTH: 1.5-4.2

Sample Sample Water Dry Degree of Cell Back Differential

Height, L Dia. Content Density Saturation Pressure Pressure Pressure, h

(cm) (cm) (%) (kg/m^3) (%) (kPa) (kPa) (kPa)

Initial 7.38 7.12 12.7% 2098 100.8%

Final 7.35 7.05 12.7% 2140 109.4%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

5040 0.20 0.10 1.225 3.21E-08

10080 0.25 0.30 0.956 2.29E-08

7320 0.20 0.20 0.956 2.30E-08

55980 1.35 1.45 0.956 2.10E-08

19920 0.50 0.50 0.956 2.11E-08

16620 0.35 0.40 0.956 1.90E-08

57600 1.35 1.45 0.962 2.06E-08

29520 0.65 0.75 0.968 2.02E-08

51780 1.20 1.20 0.974 1.99E-08

Sample tested at 96% Standard Proctor Moisture Dry Density. Proctor Reference WX11334.3100-01

Average Temperature 

Corrected Value (cm/s): 1.99E-08

Wood Environment & Infrastructure Solutions

Per:

Brad Wiebe, M.Sc., P.Eng.

Senior Associate Geotechnical Engineer

5/30/18 10:17 AM

5/30/18 2:29 PM

5/31/18 8:04 AM

5/31/18 1:36 PM

5/30/18 2:29 PM

5/30/18 11:41 AM

5/30/18 4:31 PM

5/30/18 11:41 AM

5/30/18 4:31 PM

5/31/18 8:04 AM

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

(seconds)

20.7196.5241.4

Engineering interpretation or evaluation of the test results is provided only on written request.

5/31/18 1:36 PM

5/31/18 6:13 PM

6/1/18 10:13 AM

5/31/18 6:13 PM

6/1/18 10:13 AM

6/1/18 6:25 PM

6/1/18 6:25 PM

Reporting of these results constitutes a testing service only.  

6/2/18 8:48 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 3100

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 3-Jul-18

Winnipeg, MB    R3Y 1G4

PROJECT: Soil Analysis for The Pas

TEST HOLE: TH05 PERMEANT: De-Aired Tap Water

SAMPLE NO.: HYDRAULIC GRADIENT: 26.18

SAMPLE DEPTH: 1.5-2.1m

Sample Sample Water Dry Degree of Cell Back Differential

Height, L Dia. Content Density Saturation Pressure Pressure Pressure, h

(cm) (cm) (%) (kg/m^3) (%) (kPa) (kPa) (kPa)

Initial 8.05 7.16 28.6% 1531 98.9%

Final 8.15 7.19 31.0% 1478 98.9%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

66300 1.35 1.50 0.980 2.00E-08

33300 0.65 0.70 0.980 1.88E-08

51660 1.00 1.00 0.980 1.80E-08

22440 0.40 0.50 0.980 1.86E-08

62340 1.20 1.00 0.980 1.64E-08

194940 3.60 3.90 0.980 1.79E-08

152160 2.50 2.60 0.980 1.56E-08

12600 0.25 0.25 0.980 1.84E-08

Average Temperature 

Corrected Value (cm/s): 1.71E-08

Wood Environment and Infrastructure Solutions

Per:

Brad Wiebe, M.Sc., P.Eng.

Senior Associate Geotechnical Engineer

Engineering interpretation or evaluation of the test results is provided only on written request.

7/14/18 7:31 AM

7/16/18 1:40 PM

7/18/18 7:56 AM

7/16/18 1:40 PM

7/18/18 7:56 AM

7/18/18 11:26 AM

Reporting of these results constitutes a testing service only.  

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

(seconds)

20.7196.5241.4

7/11/18 1:57 PM

7/12/18 5:37 PM

7/13/18 2:12 PM

7/14/18 7:31 AM

7/12/18 5:37 PM

7/12/18 8:22 AM

7/13/18 7:58 AM

7/12/18 8:22 AM

7/13/18 7:58 AM

7/13/18 2:12 PM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 3100

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 8-May-18

Winnipeg, MB    R3Y 1G4

PROJECT: Soil Analysis for The Pas

TEST HOLE: Bulk Samples PERMEANT: De-Aired Tap Water

SAMPLE NO.: TH06: 0.5 - 1.1m HYDRAULIC GRADIENT: 27.78

SAMPLE DEPTH: 0.5-1.1m

Sample Sample Water Dry Degree of Cell Back Differential

Height, L Dia. Content Density Saturation Pressure Pressure Pressure, h

(cm) (cm) (%) (kg/m^3) (%) (kPa) (kPa) (kPa)

Initial 7.59 7.15 10.7% 2185 100.4%

Final 7.54 7.15 11.6% 2181 107.4%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

5040 0.10 0.15 1.225 2.72E-08

10080 0.30 0.35 0.956 2.76E-08

7260 0.20 0.20 0.956 2.36E-08

56040 1.55 1.55 0.956 2.37E-08

19920 0.55 0.55 0.956 2.36E-08

16620 0.45 0.45 0.956 2.32E-08

57600 1.55 1.55 0.962 2.32E-08

29520 0.70 0.80 0.968 2.20E-08

51780 1.35 1.35 0.974 2.28E-08

Average Temperature 

Corrected Value (cm/s): 2.28E-08

Wood Environment and Infrastructure Solutions

Per:

Brad Wiebe, M.Sc., P.Eng.

Senior Associate Geotechnical Engineer

Engineering interpretation or evaluation of the test results is provided only on written request.

5/31/18 1:34 PM

5/31/18 6:11 PM

6/1/18 10:11 AM

5/31/18 6:11 PM

6/1/18 10:11 AM

6/1/18 6:23 PM

6/1/18 6:23 PM

Reporting of these results constitutes a testing service only.  

6/2/18 8:46 AM

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

(seconds)

20.7196.5241.4

5/30/18 10:15 AM

5/30/18 2:27 PM

5/31/18 8:02 AM

5/31/18 1:34 PM

5/30/18 2:27 PM

5/30/18 11:39 AM

5/30/18 4:28 PM

5/30/18 11:39 AM

5/30/18 4:28 PM

5/31/18 8:02 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4


