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accordance with generally accepted professional engineering principles and practice.  Any use of this report by a third 
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Test Hole Logs 

  



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,

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.

1 11Page ____ of ____

             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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 1

GW
TOPSOIL - Black, high plastic clay, organic, silty, some

         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

CLAY - High plastic, brown, some silt inclusions,
some sand, moist-wet, soft

No water infiltration observed.  Caving of the hole to 3.0 m.

ELEVATION: 236.886 m

Static
Water
Level

CLAY - High plastic, brown, trace silt, trace sand, wet,
soft

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, saturated, very soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 2

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

CLAY - High plastic, brown, some silt inclusions,
some sand, moist-wet, soft

Auger refusal at 5.5 m in boulders.  Standing water
observed at 2.3 m after excavation.  After 4.5 h standing
water observed at 1.8 m.

ELEVATION: 237.377 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, saturated, very soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 3

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

CLAY - High plastic, brown, some silt inclusions,
some sand, moist-wet, soft

Auger refusal at 5.5 m in boulders.  Standing water
observed at 2.7 m after excavation.

ELEVATION: 238.440 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, saturated, very soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 4

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

Auger refusal at 4.9 m in boulders.  No water infiltration
observed.

ELEVATION: 239.925 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, damp, soft, loose

TILL - Low plastic, tan, silty, sandy, clayey with
gravel, damp, soft, loose



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 5

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

Auger refusal at 5.2 m in boulders.  Standing water
observed at 3.6 m after excavation.  Caving of the test hole
to 4.3 m.

ELEVATION: 239.171 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, moist, soft

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, damp, soft

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, saturated, soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 6

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

Auger refusal at 4.3 m in boulders.  Standing water
observed at 2.7 m after excavation.  Caving of the test hole
to 4.0 m.

ELEVATION: 237.988 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, saturated, soft

CLAY - High plastic, brown, some silt inclusions,
some sand, moist-wet, soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 7

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

Test hole terminated in till layer.  Standing water observed
at 5.8 m after excavation.  No caving.

ELEVATION: 237.172 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, saturated, soft

CLAY - High plastic, brown, some silt inclusions,
some sand, moist-wet, soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 8

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

Test hole terminated in till layer.

ELEVATION: 238.625 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, moist, soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 9

GW

TOPSOIL - Black, high plastic clay, organic, silty, some
         sand with organics and roots from 0 - 0.1 m

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, brown, some silt inclusions, some
sand, moist, stiff

Test hole terminated in till layer.

ELEVATION: 238.798 m

Static
Water
Level

TILL - Low plastic, tan, silty, sandy, clayey with some
gravel, moist, soft



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 a unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : R.M. of Brokenhead - Site 2

PROJECT : GTH Lagoon Geotechnical Investigation

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : October 14, 2014

TEST HOLE # 10

GW
TOPSOIL - Black, high plastic clay, organic, silty, some

         sand

GM

CLASSIFICATION
FIELD

GP

GC

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

CLAY - High plastic, dark grey, some silt inclusions, some
sand, moist, stiff

Test hole terminated in high plastic clay layer.  No water
infiltration. No caving.

ELEVATION: 235.994 m

Static
Water
Level

CLAY - High plastic, brown, some silt inclusions, some
sand, trace gravel, moist, stiff

CLAY - High plastic, brown, trace silt, moist, stiff



 

 
 
 
 

 
2002 Past Test Hole Logs 

  

















 

 
 
 
 

 
2012 Past Test Hole Logs 

  





























 

 
 
 
 

 
Stantec Consulting Ltd. Test Results, dated November 7, 2014 

  



Stantec Consulting Ltd. 
199 Henlow Bay, Winnipeg MB  R3Y 1G4 

November 7, 2014 
File: 123311627 

Attention: Mr. Brett McCormac 
JR Cousin Consultants Ltd. 
91A Scurfield Blvd. 
Winnipeg, MB R3Y 1G4 

Dear Brett, 

Reference: RM of Brokenhead – GTH Lagoon Expansion 

Soil samples were submitted to our laboratory on October 22, 2014. The following tests were 
conducted on selected soil samples: 

• Water content (ASTM D2216)

• Particle-Size Analysis (ASTM D422)

• Liquid Limit (one-point), plastic limit, and plasticity index (ASTM D4318)

• Soil Classification (ASTM D2487)

• Hydraulic Conductivity (ASTM D5084)

• Visual Classification

The test results for the soil samples are summarized in the following table and in the attached 
particle size analysis, Atterberg limits and hydraulic conductivity reports. 

An assessment of the bagged soil samples was conducted to determine whether the soil 
represented by the bagged samples could be used in-situ as a lagoon liner and would obtain a 
permeability of less than 1.0 x 10-7 cm/sec without being reworked, and when re-moulded and re-
compacted.   

Based upon previous testing conducted in our laboratory, homogeneous soil samples with a 
plasticity index greater than 25 and a clay content greater than 50% will typically have a hydraulic 
conductivity of 1.0 x 10-7 cm/sec or less. Sample TH2 at 3.4-5.5 m had a plasticity index of 18 and a 
clay content of 24.9% and sample TH7 at 4.0-6.1 m had a plasticity index of 8 and a clay content 
of 26.9%, which does not fall within this range and are considered not suitable to be used as a 
lagoon liner. The remaining bagged samples were considered suitable to be used as a lagoon 
liner. Our comments regarding the potential use of the material as a liner are based upon the soil 
being homogeneous with no preferential flow paths. It should be noted that estimating the 
hydraulic conductivity of a soil based upon classification test results (plasticity index and particle 
size analysis) alone might be misleading if the soil contains layers of sand, silt, or organic material. 



November 6, 2014 
Mr. Brett McCormac 
Page 2 of 4  

Reference: RM of Brokenhead – GTH Lagoon Expansion 

 

We appreciate the opportunity to assist you in this project. Please call if you have any questions 
regarding this report.  

Regards, 

STANTEC CONSULTING LTD.  

Jason Thompson, CET 
Associate - Manager, Materials Testing Services 
Phone: (204) 928-4004  
Fax: (204) 488-6947  
Jason.Thompson@stantec.com 

Attachment: Table 1 – Summary of Water Content, Particle Size, Atterberg Limits, Soil 
Classification Test Data 
11x Particle Size Analysis Report 
7 x Atterberg Limits Report 
2 x Hydraulic Conductivity Report 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



Stantec Consulting Ltd. 
199 Henlow Bay, Winnipeg MB  R3Y 1G4 

 

TABLE 1 
SUMMARY OF WATER CONTENT, PARTICLE SIZE, ATTERBERG LIMITS, SOIL CLASSIFICATION 

TEST DATA 
 

Testhole Depth 
(m) Visual Classification 

Water 
Content 

(%) 

Gravel 
(%) 

75 to 
4.75 mm 

Sand (%) 

Silt (%) 
<0.075 to 
0.005 mm 

Clay 
(%) 

<0.005 
mm 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

Soil Classification 
ASTM D2487 

Potential 
use as a 

lagoon liner 
when re-
moulded 
and re-

compacted 

Potential use 
as a lagoon 
liner without 

being 
reworked 

Coarse 
<4.75 to 
2.0 mm 

Medium 
<2.0 to 

0.425 mm 

Fine 
<0.425 to 
0.075 mm 

TH1 0.2-2.1 
brown, stiff, moist, high 

plasticity clay with trace silt, 
trace sand and trace gravel 

32.3 0.4 0.2 0.4 2.0 9.7 87.3 88 24 64 CH(Fat Clay) Yes Yes 

TH1 2.1-4.3 
brown, stiff, moist, high 

plasticity clay with some silt, 
trace sand and trace gravel 

40.2 0.5 0.4 1.1 3.2 15.2 79.6 80 23 57 CH(Fat Clay) Yes Yes 

TH2 0.3-2.4 
brown, stiff, moist, high 

plasticity clay with trace silt, 
trace sand and trace gravel 

36.6 0.1 0.2 0.2 3.0 8.5 88.0 85 27 58 CH(Fat Clay) Yes Yes 

TH2 3.4-5.5 
brown, firm, moist, medium 
plasticity sandy clay, with 
some silt and  trace gravel 

12.0 7.2 5.3 12.4 14.5 24.9 35.7 30 12 18 CL(Sandy Lean 
Clay) No No 

TH3 2.1-2.7 
brown, stiff, moist, high 

plasticity clay with some silt, 
trace sand and trace gravel 

44.5 2.0 0.8 2.2 4.0 11.9 79.1 82 23 59 CH(Fat Clay) Yes Yes 

TH6 0.0-0.3 
black, stiff, moist, high 

plasticity silty clay with some 
sand and trace gravel 

40.1 0.8 0.8 4.2 10.5 24.9 58.8 75 31 44 CH(Fat Clay with 
Sand) Yes Yes 

TH6 0.3-2.4 
brown, stiff, moist, high 

plasticity clay with some silt, 
trace sand and trace gravel 

29.9 0.6 0.8 0.9 4.7 19.3 73.7 73 19 54 CH(Fat Clay) Yes Yes 

                

   

 



November 6, 2014 
Mr. Brett McCormac 
Page 4 of 4  

Reference: RM of Brokenhead – GTH Lagoon Expansion 

TH6 2.4-3.4 
brown, stiff, moist, high 

plasticity clay with trace silt, 
trace sand and trace gravel 

46.5 0.2 0.3 0.4 2.1 6.1 90.9 101 27 74 CH(Fat Clay) Yes Yes 

TH7 0.3-2.4 
brown, stiff, moist, high 

plasticity clay with some silt, 
trace sand and trace gravel 

29.7 1.3 1.5 2.1 5.0 17.5 72.6 66 19 47 CH(Fat Clay) Yes Yes 

TH7 2.4-4.0 
brown, stiff, moist, high 

plasticity clay with trace silt, 
trace sand and trace gravel 

50.0 0.3 0.1 0.4 0.9 6.7 91.6 100 28 72 CH(Fat Clay) Yes Yes 

TH7 4.0-6.1 
tan, soft, moist, low plasticity 
sandy silt, clayey with some 

gravel 
12.7 10.0 5.5 7.2 15.4 35.0 26.9 19 11 8 CL(Sandy Lean 

Clay) No No 

Notes: 
1. The soil samples were air-dried during sample preparation for Atterberg limits and particle size analysis 
2. A high speed stirring device was used for 1 minute to disperse the test samples for particle size analysis  
3. Atterberg limits conducted in accordance with ASTM D4318 Method B (one-point liquid limit)      

 



LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 99.3
25.00 mm 100.0 0.425 mm 99.0
19.00 mm 100.0 0.250 mm 98.6
16.00 mm 100.0 0.150 mm 98.1
12.50 mm 99.6 0.075 mm 97.0

9.50 mm 99.6 0.005 mm 87.3
4.75 mm 99.6 0.002 mm 80.5
2.00 mm 99.4 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.4 0.2 0.4 2.0 9.7 87.3 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH1 at 0.2m - 2.1m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Sothea Bun

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 98.7
25.00 mm 100.0 0.425 mm 98.0
19.00 mm 100.0 0.250 mm 97.2
16.00 mm 100.0 0.150 mm 96.3
12.50 mm 100.0  0.075 mm 94.8

9.50 mm 99.8 0.005 mm 79.6
4.75 mm 99.5 0.002 mm 71.7
2.00 mm 99.1 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.5 0.4 1.1 3.2 15.2 79.6 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH1 at 2.1m - 4.3m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Sothea Bun

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 99.7
25.00 mm 100.0 0.425 mm 99.5
19.00 mm 100.0 0.250 mm 99.0
16.00 mm 100.0 0.150 mm 98.1
12.50 mm 100.0  0.075 mm 96.5

9.50 mm 100.0 0.005 mm 88.0
4.75 mm 99.9 0.002 mm 78.6
2.00 mm 99.7 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.1 0.2 0.2 3.0 8.5 88.0 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH2 at 0.3m - 2.4m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 82.8
25.00 mm 100.0 0.425 mm 75.1
19.00 mm 100.0 0.250 mm 70.5
16.00 mm 100.0 0.150 mm 66.0
12.50 mm 98.8  0.075 mm 60.6

9.50 mm 97.6 0.005 mm 35.7
4.75 mm 92.8 0.002 mm 27.1
2.00 mm 87.5 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

7.2 5.3 12.4 14.5 24.9 35.7 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH2 at 3.4m - 5.5m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Sothea Bun

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 96.6
25.00 mm 100.0 0.425 mm 95.0
19.00 mm 100.0 0.250 mm 93.9
16.00 mm 100.0 0.150 mm 92.7
12.50 mm 98.7  0.075 mm 91.0

9.50 mm 98.7 0.005 mm 79.1
4.75 mm 98.0 0.002 mm 69.8
2.00 mm 97.2 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

2.0 0.8 2.2 4.0 11.9 79.1 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH3 at 2.1m - 2.7m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 97.4
25.00 mm 100.0 0.425 mm 94.2
19.00 mm 100.0 0.250 mm 92.5
16.00 mm 100.0 0.150 mm 90.0
12.50 mm 100.0  0.075 mm 83.7

9.50 mm 99.7 0.005 mm 58.8
4.75 mm 99.2 0.002 mm 50.7
2.00 mm 98.4 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.8 0.8 4.2 10.5 24.9 58.8 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH6 at 0.0m - 0.3m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 98.2
25.00 mm 100.0 0.425 mm 97.7
19.00 mm 100.0 0.250 mm 97.0
16.00 mm 100.0 0.150 mm 95.6
12.50 mm 100.0  0.075 mm 93.0

9.50 mm 100.0 0.005 mm 73.7
4.75 mm 99.4 0.002 mm 65.3
2.00 mm 98.6 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.6 0.8 0.9 4.7 19.3 73.7 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH6 at 0.3m - 2.4m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 99.3
25.00 mm 100.0 0.425 mm 99.1
19.00 mm 100.0 0.250 mm 98.9
16.00 mm 100.0 0.150 mm 98.3
12.50 mm 100.0  0.075 mm 97.0

9.50 mm 100.0 0.005 mm 90.9
4.75 mm 99.8 0.002 mm 79.4
2.00 mm 99.5 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.2 0.3 0.4 2.1 6.1 90.9 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH6 at 2.4 m - 3.4 m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 96.7
25.00 mm 100.0 0.425 mm 95.1
19.00 mm 100.0 0.250 mm 93.8
16.00 mm 100.0 0.150 mm 92.4
12.50 mm 100.0 0.075 mm 90.1

9.50 mm 99.8 0.005 mm 72.6
4.75 mm 98.7 0.002 mm 66.8
2.00 mm 97.2 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

1.3 1.5 2.1 5.0 17.5 72.6 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH7 at 0.3 m - 2.4 m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 99.5
25.00 mm 100.0 0.425 mm 99.2
19.00 mm 100.0 0.250 mm 99.0
16.00 mm 100.0 0.150 mm 98.8
12.50 mm 100.0  0.075 mm 98.3

9.50 mm 100.0 0.005 mm 91.6
4.75 mm 99.7 0.002 mm 82.8
2.00 mm 99.6 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

0.3 0.1 0.4 0.9 6.7 91.6 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH7 at 2.4m - 4.0m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY

JR Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLED BY: DATE RECEIVED:
SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 83.0
25.00 mm 100.0 0.425 mm 77.3
19.00 mm 100.0 0.250 mm 73.1
16.00 mm 98.4 0.150 mm 68.3
12.50 mm 97.8 0.075 mm 61.9

9.50 mm 95.5 0.005 mm 26.9
4.75 mm 90.0 0.002 mm 18.1
2.00 mm 84.5 0.001 mm NT*

Coarse
<4.75 to 2.0 mm

Medium
 <2.0 to 0.425 mm

Fine
<0.425 to 0.075 mm

10.0 5.5 7.2 15.4 35.0 26.9 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH7 at 4.0 m - 6.1 m

123311627

PARTICLE SIZE ANALYSIS
ASTM D422

RM of Brokenhead

October 22, 2014
Larry Presado

GTH Lagoon Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the sole use of the 
client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

SIZE 

PARTICLE 

Gravel, %
75 to 4.75 mm

Colloids, %
< 0.001 mm

Silt, %
<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

October 27, 2014

Clay, %
<0.005 mm

Jason Thompson, CET
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
20 20 24 24
242 237 281 153

38.17 36.71 40.35 37.91
30.19 29.44 31.23 29.40
20.43 20.54 20.93 19.74

9.8 8.9 10.3 9.7
8.0 7.3 9.1 8.5

81.8% 81.7% 88.5% 88.1%
79.6% 79.5% 88.1% 87.7%

1 2 1 2
304 173 136 260

29.39 29.62 28.94 29.07
27.67 27.7 27.15 27.4
20.31 19.47 19.69 20.54

7.4 8.2 7.5 6.9
1.7 1.9 1.8 1.7

23.4% 23.3% 24.0% 24.3%

1 2 1 2
LL 80 LL 88
PL 23 PL 24
PI 57 PI 64

Reviewed By:

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 29, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Nestor Abarca

TH1 at 2.1m - 4.3m TH1 at 0.2m - 2.1m

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

CH CH

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
21 21
282 262

41.94 45.68
36.95 39.78
20.81 20.67
16.1 19.1
5.0 5.9

30.9% 30.9%
30.3% 30.2%

1 2 1 2
310 312

32.82 31.93
31.55 30.72
20.7 20.47
10.9 10.3
1.3 1.2

11.7% 11.8%

1 2 1 2
LL 30 LL
PL 12 PL
PI 18 PI

Reviewed By:

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 29, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Nestor Abarca

TH2 at 3.4m - 5.5m

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

CI-CL NON-PLASTIC

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION

TH2 at 3.4m - 
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
23 22 22 22
265 232 220 259

39.65 39.43 38.04 38.18
31.07 30.67 30.18 30.70
20.68 20.12 19.64 20.68
10.4 10.6 10.5 10.0
8.6 8.8 7.9 7.5

82.6% 83.0% 74.6% 74.7%
81.8% 81.8% 73.4% 73.5%

1 2 1 2
320 152 249 166

32.31 29.75 31.09 31.27
30.14 27.9 29.35 29.37
20.87 20.03 20.3 19.76

9.3 7.9 9.1 9.6
2.2 1.9 1.7 1.9

23.4% 23.5% 19.2% 19.8%

1 2 1 2
LL 82 LL 73
PL 23 PL 19
PI 59 PI 54

Reviewed By:

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 28, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Nestor Abarca

TH3 at 2.1m - 2.7m TH6 at 0.3m - 2.4m

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

CH CH

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION

TH3 at 2.1m - 
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
24 23 22 23
165 276 275 158

36.55 36.92 39.16 39.50
28.03 28.61 30.71 30.57
19.59 20.42 20.82 20.21

8.4 8.2 9.9 10.4
8.5 8.3 8.5 8.9

100.9% 101.5% 85.4% 86.2%
100.5% 100.4% 84.1% 85.3%

1 2 1 2
255 217 298 296

27.71 28.38 31.84 30.86
26.21 26.35 29.42 28.77
20.75 19.17 20.25 20.96

5.5 7.2 9.2 7.8
1.5 2.0 2.4 2.1

27.5% 28.3% 26.4% 26.8%

1 2 1 2
LL 100 LL 85
PL 28 PL 27
PI 72 PI 58

Reviewed By:

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 28, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Nestor Abarca

TH7 at 2.4m - 4.0m TH2 at 0.3m - 2.4m

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

CH CH

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION

TH2 at 0.3m - 
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
25 25
215 212

35.98 39.45
29.06 31.15
19.76 20.05

9.3 11.1
6.9 8.3

74.4% 74.8%
74.4% 74.8%

1 2 1 2
292 285

33.41 32.75
30.45 30.02
20.84 21.26

9.6 8.8
3.0 2.7

30.8% 31.2%

1 2 1 2
LL 75 LL
PL 31 PL
PI 44 PI

Reviewed By:

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 28, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Nestor Abarca

TH6 at 0.0m - 0.3m

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

CH NON-PLASTIC

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION

TH6 at 0.0m - 
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
24 24 24 25
281 242 262 282

39.47 39.17 41.65 45.10
32.05 31.67 31.10 32.87
20.92 20.42 20.67 20.83
11.1 11.3 10.4 12.0
7.4 7.5 10.6 12.2

66.7% 66.7% 101.2% 101.6%
66.3% 66.3% 100.7% 101.6%

1 2 1 2
237 304 173 153

31.11 31.36 30.29 31.58
29.39 29.59 27.99 29.06
20.56 20.31 19.48 19.76

8.8 9.3 8.5 9.3
1.7 1.8 2.3 2.5

19.5% 19.1% 27.0% 27.1%

1 2 1 2
LL 66 LL 101
PL 19 PL 27
PI 47 PI 74

Reviewed By:

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 27, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Larry Presado

TH7 @ 0.3m - 2.4m TH6 @ 2.4m - 3.4m

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

CH CH

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION
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LABORATORY
Client:
Project Name:

         Method B- One Point Project No:
Date Received:
Date Tested:
Tested By:

Sample: Sample:

1 2 1 2
24 23
312 310

53.37 54.13
48.04 48.73
20.48 20.67
27.6 28.1
5.3 5.4

19.3% 19.2%
19.2% 19.1%

1 2 1 2
136 260

38.03 38.67
36.18 36.84
19.69 20.57
16.5 16.3
1.9 1.8

11.2% 11.2%

1 2 1 2
LL 19 LL
PL 11 PL
PI 8 PI

Reviewed By:

CL NON-PLASTIC

Jason Thompson, CET
Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data 
presented above is for the sole use of the client stipulated above.  STANTEC is not responsible, nor can be held liable, for the use of this report by any other party, with or 
without the knowledge of STANTEC.

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
AVERAGE VALUES AVERAGE VALUES

CLASSIFICATION CLASSIFICATION

PLASTIC
Trial No.  

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Wt. Dry Soil (g)
Wt. Water (g)

Water Content (%)
Corrected Water Content (%)

PLASTIC

Trial No.   
Number of Blows

Container Number
Wt. Sample (wet+tare)(g)
Wt. Sample (dry+tare)(g)

Wt. Tare (g)

Larry Presado

TH7 @ 4.0 m - 6.1 m 
LIQUID LIQUID

Canada  R3Y 1G4
October 22, 2014
October 27, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

         ASTM D4318 RM of Brokenhead-GTH Lagoon Expansion Winnipeg, Manitoba
123311627

TH7 @ 4.0 m - 
6.1 m  
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LABORATORY

JR Cousin Consultants Ltd. PROJECT: RM of Brokenhead
91A Scurfield Blvd.   GTH Lagoon Expansion
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLE I.D.: TH3 @ 2.1 m - 2.7 m
SOIL DESCRIPTION: Brown, stiff, moist, high plasticity sand clay

some silt and trace gravel
DATE TESTED: October 22 to November 1, 2014
CONFINING PRESSURE (kPa): 137.9
EFFECTIVE SATURATION STRESS (kPa): 34.5
ASSUMED SPECIFIC GRAVITY: 2.72
HYDRAULIC GRADIENT: 20.4
TYPE OF PERMEANT LIQUID: De-aired Water
HYDRAULIC CONDUCTIVITY, "k" (cm/s): 5.8E-09
HYDRAULIC CONDUCTIVITY, "k20" (cm/s): 5.8E-09

Height (mm) Diameter 
(mm) Wet Mass (g)

Dry Density 
(g/cm3)

Water Content (%) Saturation 
(%)

Initial Reading 73.1 72.5 531.0 1.297 35.8 88.8
Final Reading 72.3 72.1 535.1 1.242 46.1 105.4

November 6, 2014 REVIEWED BY: Jason Thompson, CET

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the 
sole use of the client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

ASTM D5084
199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

HYDRAULIC CONDUCTIVITY

123311627
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LABORATORY

JR Cousin Consultants Ltd. PROJECT: RM of Brokenhead
91A Scurfield Blvd.   GTH Lagoon Expansion
Winnipeg, Manitoba
R3Y 1G4

Attention: Brett McCormac PROJECT NO.:

SAMPLE I.D.: TH6 @ 0.9 m - 1.5 m
SOIL DESCRIPTION: Brown, stiff, moist, high plasticity clay

some silt, trace sand and trace gravel
DATE TESTED: October 22 to November 1, 2014
CONFINING PRESSURE (kPa): 137.9
EFFECTIVE SATURATION STRESS (kPa): 34.5
ASSUMED SPECIFIC GRAVITY: 2.72
HYDRAULIC GRADIENT: 20.3
TYPE OF PERMEANT LIQUID: De-aired Water
HYDRAULIC CONDUCTIVITY, "k" (cm/s): 7.0E-09
HYDRAULIC CONDUCTIVITY, "k20" (cm/s): 6.8E-09

Height (mm) Diameter 
(mm) Wet Mass (g)

Dry Density 
(g/cm3)

Water Content (%) Saturation 
(%)

Initial Reading 72.2 72.4 595.5 1.590 26.0 99.3
Final Reading 72.9 72.0 601.1 1.587 27.6 105.0

November 6, 2014 REVIEWED BY: Jason Thompson, CET

Reporting of these test results constitutes a testing service only.  Engineering interpretation or evaluation of the test results is provided only on written request.  The data presented above is for the 
sole use of the client stipulated above.  Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.

ASTM D5084
199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999

HYDRAULIC CONDUCTIVITY

123311627

1.00E-09

1.00E-08

1.00E-07

6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

H
yd

ra
ul

ic
 C

on
du

ct
iv

ity
 (c

m
/s

ec
) 

Time (days) 

Hydraulic Conductivity (k20)



 

 
 
 
 

 
GW Driller’s Well Logs 



LOCATION:  NW15-13-6E 
 
Well_PID:          47683 
Owner:          J KOROLEWICH 
Driller:        Stasiuk & Sons Drilling Inc. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic,Livestock 
UTMX:      664609.113 
UTMY:      5552607.24 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1983 May 09 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0   18.0    BROWN CLAY 
   18.0   64.0    BROWN TILL 
   64.0   66.0    GRAVEL AND SAND 
   66.0   82.9    BROWN ROCK 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   67.0 casing           4.30                              
GALVANIZED 
   67.0   82.9 open hole        4.00                               
 
Top of Casing:  1.0 ft. below ground 
 
PUMPING TEST 
 
Date:                         1983 May 09 
Pumping Rate:                  30.0 Imp. gallons/minute 
Water level before pumping:     2.0 ft. below ground 
Pumping level at end of test:   4.0 ft. below ground 
Test duration:                 hours,  minutes 
Water temperature:            ?? degrees F 
 
______________________________________________________________________ 
 
 
LOCATION:  SE15-13-6E 
 
Well_PID:          36953 
Owner:          A PAWLICK 
Driller:        Paul Slusarchuk Well Drilling LTd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 



UTMX:      665432.607 
UTMY:      5551810.46 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1979 Aug 30 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0   35.0    CLAY 
   35.0   68.0    TILL 
   68.0   75.0    GRAVEL 
   75.0  124.9    LIMESTONE 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   77.2 casing           4.00                   T & C      
GALVANIZED 
   77.2  124.9 open hole        3.90                               
 
Top of Casing:  1.0 ft. below ground 
 
PUMPING TEST 
 
Date:                         1979 Aug 30 
Pumping Rate:                  12.0 Imp. gallons/minute 
Water level before pumping:     ft. below ground 
Pumping level at end of test: ?? ft. below ground 
Test duration:                1 hours,  minutes 
Water temperature:            ?? degrees F 
 
______________________________________________________________________ 
 
 
LOCATION:  SW15-13-6E 
 
Well_PID:          155399 
Owner:          DARYL GROSSER 
Driller:        Perimeter Drilling Ltd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      664939 
UTMY:      5551472 
Accuracy XY:      1 EXACT [<5M] [GPS] 
UTMZ:      234 
Accuracy Z:      4 FAIR - Shuttle at Centroid 
Date Completed: 2009 Jul 15 
 
WELL LOG 



 
  From   To       Log 
  (ft.)  (ft.) 
      0    2.0    TOP SOIL 
    2.0   34.0    CLAY 
   34.0   84.0    TILL 
   84.0   85.0    BROKEN LIMESTONE 
   85.0  180.0    LIMESTONE 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   88.0                  5.00                   INSERT     PVC 
   88.0  180.0 OPEN HOLE        4.50                               
               CASING GROUT                                       CEMENT 
 
Top of Casing:  2.5 ft. above ground 
 
PUMPING TEST 
 
Date:                         2009 Jul 15 
Pumping Rate:                 ?? Imp. gallons/minute 
Water level before pumping:    60.0 ft. above ground 
Pumping level at end of test:   3.0 ft. above ground 
Test duration:                ??? hours, ?? minutes 
Water temperature:            ?? degrees F 
 
______________________________________________________________________ 
 
 
LOCATION:  SW15-13-6E 
 
Well_PID:          140056 
Owner:          TERRY PANISIAK 
Driller:        Maple Leaf Enterprises LTd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      664637.297 
UTMY:      5551793.04 
Accuracy XY:       
UTMZ:       
Accuracy Z:       
Date Completed: 2006 Sep 07 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0   30.0    CLAY 
   30.0   35.0    CLAY WITH STONES 
   35.0   55.0    BROWN TILL 
   55.0   57.0    GREY TILL 



   57.0   85.0    GREY SILT WITH BOULDERS 
   85.0   88.0    LIMESTONE 
   88.0   91.0    SOFT WHITE LIMESTONE OR SHALE 
   91.0  160.0    LIMESTONE (SAND LAYERS IN LIMESTONE AFTER 135') 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   87.0 CASING           5.00                   WELDED     PVC 
   82.0   92.0 CASING           4.00                   WELDED     PVC 
   92.0  160.0 CASING           3.90                               
      0   70.0                                                    
BENTONITE 
 
Top of Casing:  4.0 ft. above ground 
 
PUMPING TEST 
 
Date:                         2006 Sep 07 
Pumping Rate:                  20.0 Imp. gallons/minute 
Water level before pumping:     2.0 ft. below ground 
Pumping level at end of test:  40.0 ft. below ground 
Test duration:                1 hours,  minutes 
Water temperature:            ?? degrees F 
 
REMARKS 
 
GARSON, PUMPED WITH AIR. 4 GPM AT 130', 20 GPM AT 160. GLUED 5"  
EXTENSION TO 4' ABOVE GRD, WELL MAY FLOW IN WET YEARS. 
 
______________________________________________________________________ 
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