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REMARKS 
 

JR Cousin Consultants Ltd. has conducted this environment act proposal in accordance with generally accepted 

professional engineering principles and practices for the purpose of identifying conditions that may have an 

environmental impact on the site. The findings and recommendations reached in this report are based on information 

made available to JRCC during the investigation and conditions at the time of the site investigation. Conclusions derived in 

this report are intended to reduce, but not wholly eliminate the uncertainty regarding potential environmental concerns on 

the site, and recognizes reasonable limitations with regards to time, accuracy, work scope and cost. It is possible that 

environmental conditions may change from the date of this report. If conditions appear different from those encountered 

and expressed in this report, JRCC should be informed so that mitigation recommendations can be reviewed and adjusted 

as required. Historical data and information obtained from personal communication used in this report, are assumed to be 

correct, however JRCC has not conducted further investigations into the accuracy of this data. JRCC has produced this 

report for the use of the client, and takes no responsibility for any third party decisions or actions based on information 

contained in this report.   
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F:\500\587 Dauphin - City of\587.06 Waste Disposal Ground\03 Design\[Table 1 Population and Waste Generation.xlsx]Table 1

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9 Column 10 Column 11

(people) (people) (people) 0.51 kg/person/day 1.68 kg/person/day

0.0% Growth 0.87% Growth 0.0% Growth (tonnes / year) (tonnes / year) (tonnes / year) (m3 / year) (m3 / year) (m3 / year)

2011 0 2,200 8,251 50 410 5090 5,500 862 10,716 11,578

2012 0 2,200 8,323 50 410 5134 5,544 862 10,809 11,671

2013 0 2,200 8,395 50 410 5179 5,588 862 10,902 11,764

2014 0 2,200 8,468 50 410 5223 5,633 862 10,997 11,859

2015 1 2,200 8,542 50 410 5269 5,678 862 11,092 11,954

2016 2 2,200 8,616 50 410 5314 5,724 862 11,188 12,050

2017 3 2,200 8,691 50 410 5360 5,770 862 11,284 12,147

2018 4 2,200 8,767 50 410 5406 5,816 862 11,382 12,244

2019 5 2,200 8,843 180 410 5533 5,942 862 11,648 12,510

2020 6 2,200 8,920 180 410 5580 5,990 862 11,748 12,610

2021 7 2,200 8,998 180 410 5628 6,037 862 11,848 12,710

2022 8 2,200 9,076 180 410 5676 6,085 862 11,949 12,811

2023 9 2,200 9,155 180 410 5724 6,134 862 12,051 12,913

2024 10 2,200 9,234 180 410 5773 6,182 862 12,154 13,016

2025 11 2,200 9,315 180 410 5822 6,232 862 12,257 13,119

2026 12 2,200 9,396 180 410 5872 6,281 862 12,362 13,224

2027 13 2,200 9,478 180 410 5922 6,332 862 12,467 13,330

2028 14 2,200 9,560 180 410 5973 6,382 862 12,574 13,436

2029 15 2,200 9,643 180 410 6024 6,433 862 12,681 13,543

2030 16 2,200 9,727 180 410 6075 6,485 862 12,790 13,652

2031 17 2,200 9,812 180 410 6127 6,536 862 12,899 13,761

2032 18 2,200 9,897 180 410 6179 6,589 862 13,009 13,871

2033 19 2,200 9,983 180 410 6232 6,642 862 13,120 13,982

2034 20 2,200 10,070 180 410 6285 6,695 862 13,232 14,094

2035 21 2,200 10,158 180 410 6339 6,749 862 13,345 14,208

2036 22 2,200 10,246 180 410 6393 6,803 862 13,460 14,322

2037 23 2,200 10,335 180 410 6448 6,857 862 13,575 14,437

2038 24 2,200 10,425 180 410 6503 6,913 862 13,691 14,553

2039 25 2,200 10,516 180 410 6559 6,968 862 13,808 14,670

158,254

21,554 311,613 333,167

Compaction Rate (City of Dauphin): 475 kg/m3 Compaction Rate (RM of Dauphin): 475 kg/m3

Overall Totals (m3):

TOTAL WASTE TO 

DISPOSAL SITE

TOTAL  WASTE FOR 

DISPOSAL

Overall Total (tonnes):

TABLE  1

POPULATION AND WASTE GENERATION PROJECTIONS

City of Dauphin Waste Disposal Ground

CITY OF DAUPHIN 

POPULATION

TOTAL WASTE GENERATION                

(City of Dauphin and 

Correctional facility)

TOTAL WASTE TO DISPOSAL 

SITE                                         

(City of Dauphin)

TOTAL WASTE TO DISPOSAL 

SITE                                              

(RM of Dauphin)

TOTAL WASTE GENERATION                       

(RM of Dauphin)

PROJECT  YEAR RM OF DAUPHIN 

RURAL POPULATION

CALENDAR YEAR CORRECTIONAL FACILITY 

POPULATION



 
 

 
 

 
Manitoba Conservation and Water Stewardship - Wildlife and Ecosystem Protection Branch, March 23, 
2015 Email Correspondence 

  







 

 
 

 

 
Manitoba Tourism, Culture, Heritage, Sport and Consumer Protection - Historic Resources Branch, April 4, 
2015 Memorandum 

  



 
 
 
DATE: April 4, 2015 
 
 
TO: Oswald Wohlgemut 

Environmental Scientist 
J.R. Cousin Consultants Ltd. 
owohlgemut@jrcc.ca 

 

FROM: Christina Nesbitt 
Impact Assessment 
Archaeologist 
Historic Resources Branch 
Main Floor 213 Notre Dame 
Avenue 
Winnipeg MB 
R3B 1N3 
Christina.Nesbitt@gov.mb.ca 

 PHONE NO: (204) 945-8145 
 
SUBJECT: Dauphin Waste Disposal Ground 
                          SW 20-25-19 W 
                          Cell construction, lagoon, perimeter ditch, fence 
                          HRB Screening Results  
 
HRB FILE:         AAS-14-9079 
 
 
 
Further to your memo requesting a heritage screening for the above expansion of the Dauphin waste disposal 
ground directly east of the current disposal ground in SW 20-25-19 W (Planned Area), the Historic Resources 
Branch (HRB) has examined the applicabe areas proposed for development in conjunction with the Branch's 
records for areas of potential concern, and can advise you that there are no previously recorded heritage 
site(s) located in the Planned Area and therefore HRB has no concerns with the project at this time.  
 
However, pleased be advised that if any heritage resources are encountered in association with the Planned 
Area during development, the Developer is required to notify HRB and HRB may require that a heritage 
resource management strategy be implemented to mitigate the effects of development on the heritage 
resources. 
 
If you have any questions or comments, please feel free to contact the undersigned at the above noted 
address, phone number, or e-mail. 
 
 
 
 
 
Christina Nesbitt 
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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 10Page ____ 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



PROJECT : Dauphin Disposal Ground Expansion

LOCATION : Dauphin  Waste Disposal Ground

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

2

Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 1

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, organic, dry, 0.01m vegetation roots

- Water infiltration at 1.9m
- Standing water at 4.2m after 6 hours

SAND - Tan, fine grain, iron mottled, wet

CODE : D-587.06
COORDINATES : N 5669314, E 422690

METHOD OF SAMPLING : Backhoe

SILT - Tan/brown, sandy, low plastic, stones and boulders,
moist, stiff

CLAY TILL- Black, low plastic, silty, stones and boulders,
damp, very hard

SAND - Grey, fine grain, wet

ELEVATION : 296.881m
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from the data generalization over untested areas.
be materially at variance from our analysis or
responsible for actual site conditions proved to
J.R. Cousin Consultants Ltd. cannot be
recognized. The soil represent our opinions.
evaluate the information by methods generally
number of test holes. Every effort is made to
test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data
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Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 2

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 1.2m
- Standing water at 4.4m after 5.5 hours

SAND - Tan, fine grain, iron mottled, wet

CODE : D-587.06
COORDINATES : N 5669333, E 422786

METHOD OF SAMPLING : Backhoe

CLAY TILL - Brown, low plastic, sandy, silty, stones and
boulders, moist, stiff

SILT- Grey, low plastic, stones, damp, very hard

SAND - Blue/grey, silty, low plastic, moist, hard

SAND - Grey, fine grain, wet

ELEVATION : 295.765m
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from the data generalization over untested areas.
be materially at variance from our analysis or
responsible for actual site conditions proved to
J.R. Cousin Consultants Ltd. cannot be
recognized. The soil represent our opinions.
evaluate the information by methods generally
number of test holes. Every effort is made to
test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data
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Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 3

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 1.7m
- Standing water at 4.8m after 5.0 hours

SILT - Tan, clayey, iron mottled, damp

CODE : D-587.06
COORDINATES : N 5669367, E 422821

METHOD OF SAMPLING : Backhoe

SAND - Tan, silty, iron streaked, rocks, sandstone layers,
moist to dry, hard

SILT TILL- Grey, low plastic, sandy, trace clay, stones,
blocky, damp, hard

SILT - Grey, low plastic, sandy, moist, hard

SAND - Grey, fine grain, wet

ELEVATION : 295.629m

CLAY - Brown, low plastic, sandy, silty, iron mottled, damp,
stiff
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be materially at variance from our analysis or
responsible for actual site conditions proved to
J.R. Cousin Consultants Ltd. cannot be
recognized. The soil represent our opinions.
evaluate the information by methods generally
number of test holes. Every effort is made to
test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data
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Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 4

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 2.6m

SAND - Red, fine to coarse grain, silty, stones and boulders,
wet

CODE : D-587.06
COORDINATES : N 5669328, E 422969

METHOD OF SAMPLING : Backhoe

CLAY TILL - Brown, low plastic, sandy, silty, stones and
boulders, damp, hard

SILT TILL- Brown/grey, low plastic, stones and boulders,
damp, very hard

SAND - Tan, fine grain, wet

CLAY - Brown, low plastic, silty, sandy, iron mottled,
damp, stiff

ELEVATION : 295.225m
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from the data generalization over untested areas.
be materially at variance from our analysis or
responsible for actual site conditions proved to
J.R. Cousin Consultants Ltd. cannot be
recognized. The soil represent our opinions.
evaluate the information by methods generally
number of test holes. Every effort is made to
test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data
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Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 5

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 1.8m
- Standing water at 4.8m after 4 hours

SAND - Brown, medium grain, stones and boulders, wet

CODE : D-587.06
COORDINATES : N 5669313, E 423159

METHOD OF SAMPLING : Backhoe

SILT TILL- Brown/grey, low plastic, stones and boulders,
damp, very hard

SAND - Tan, fine grain, iron mottled, wet

SAND- Brown, coarse grain, stones and boulders, saturated

SILT TILL- Brown/grey, low plastic, stones and boulders,
damp, very hard

SAND - Grey, fine grain, wet

SILT TILL- Brown, low plastic, sandy, stones and boulders,
damp, hard

ELEVATION : 294.837m
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be materially at variance from our analysis or
responsible for actual site conditions proved to
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recognized. The soil represent our opinions.
evaluate the information by methods generally
number of test holes. Every effort is made to
test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data

7

Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 6

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 1.8m
- Hole caving and standing water at 3.8m

CLAY TILL - Brown, low plastic, sandy, silty, stones and
boulders, moist, stiff

CODE : D-587.06
COORDINATES : N 5669464, E 423167

METHOD OF SAMPLING : Backhoe

SILT - Tan/red, clayey, iron mottled, wet to saturated

SAND TILL- Grey, fine grain, stones and boulders, moist,
hard

SAND - Grey, fine grain, wet

SILT TILL- Brown, low plastic, sandy, stones and boulders,
damp, hard

ELEVATION : 294.596m
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evaluate the information by methods generally
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test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data
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Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 7

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 2.4m
- Hole caving at 4.4m

CLAY TILL - Brown, low plastic, sandy, silty, stones,
blocky, moist, stiff

CODE : D-587.06
COORDINATES : N 5669493, E 423042

METHOD OF SAMPLING : Backhoe

SAND - Brown/red, coarse grain, stones, saturated

SILT TILL- Grey, low plastic, sandy, stones and boulders,
damp, very hard

SAND - Grey, fine grain, wet

SILT TILL- Brown, low plastic, stones and boulders, moist,
very hard

GRAVEL - Brown, sandy, wet

SAND - Tan, fine grain, iron mottled, stones

ELEVATION : 294.794m
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be materially at variance from our analysis or
responsible for actual site conditions proved to
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recognized. The soil represent our opinions.
evaluate the information by methods generally
number of test holes. Every effort is made to
test holes as compared to that of a unlimited
over larger areas do to the limited number of
soil characteristics and must not be generalized
opinions. The soil logs indicate site specific
available to us at the time of forming our
The soil logs are based upon objective data
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Topsoil

OH

MH

10

PT

CH

OL

ML

SM

SW

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

GW

GM

TEST HOLE # 8

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

TOPSOIL - Black, clayey, moist, 0.01m vegetation roots

- Water infiltration at 1.3m
- Standing water at 4.9m after 1.5 hours

CLAY TILL - Brown, low plastic, silty, sandy, stones,
blocky, moist, firm

CODE : D-587.06
COORDINATES : N 5669640, E 422967

METHOD OF SAMPLING : Backhoe

SAND - Tan, medium to coarse grain, silty, trace clay, iron
mottled, stones and boulders, wet

SILT TILL- Grey, fine grain, stones and boulders, moist,
hard

SILT - Brown, low plastic, moist, soft

SILT TILL- Brown, low plastic, stones and boulders, moist,
very hard

ELEVATION : 294.700m
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Topsoil

OH

MH
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PT

CH

OL

ML

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

GW

GM

TEST HOLE # 9

DATE : July 31, 2014

CI

CL

SC

SP

GP

GC

DEPTH OF

0m 0

SAMPLE CLASSIFICATION
FIELD

1m

8'

2m
6'

4'

2'

10'3m

20'
6m

5m

4m

12'

14'

16'

18'

Infiltration
Water Level

CODE : D-587.06
COORDINATES : N 5669352, E 422726

METHOD OF SAMPLING : Backhoe

CLAY FILL - Brown, low plastic, topsoil, stones, dry,
covering landfilled material

ELEVATION : 298.407m



 

 
 

 

 
Stantec Consulting Ltd. Soils Analysis Report, August 26, 2014 

  



Stantec Consulting Ltd. 
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August 26, 2014 
File: 123311458 

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

Dear Oswald, 

Reference: Dauphin Waste Disposal Ground Upgrade/Expansion 

Soil samples were submitted to our laboratory on August 19, 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) 

 Visual Classification 

The test results for the soil samples are summarized in the following table and in the attached 
particle size analysis and Atterberg limits 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 waste disposal ground liner and 
would obtain a hydraulic conductivity 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. All bagged samples did not fall within this range and 
considered not suitable to use 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. 

 



August 26, 2014 
Mr. Oswald Wohlgemut 
Page 2 of 4  

Reference: Dauphin Waste Disposal Ground Upgrade/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 
8 x Particle Size Analysis Report 
4 x Atterberg Limits 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 

waste 
disposal 

ground liner 
when re-
moulded 
and re-

compacted 

Potential use 
as a waste 

disposal 
ground 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 

TH2 1.2-2.9 
brown, firm, moist, low 

plasticity sandy silt, 
clayey with trace gravel 

15.1 6.3 3.4 6.4 21.1 32.4 30.4 23 13 10 CL(Sandy Lean 
Clay) No No 

TH2 2.9-3.8 
tan, firm, moist, low 

plasticity sandy silt with 
some clay 

11.4 9.3 3.4 1.9 23.0 43.3 19.1 23 13 10 CL(Sandy Lean 
Clay) No No 

TH3 0.0-0.2 

black, soft, moist, 
medium plasticity silty 

sand, clayey with trace 
gravel 

29.8 3.1 1.9 7.0 31.5 32.8 23.7 46 29 17 ML(Sandy Silt) No No 

TH3 0.3-1.0 
tan, soft, moist, low 

plasticity clayey silt with 
trace sand 

17.6 0.0 0.0 0.2 3.8 67.2 28.8 26 15 11 CL(Lean Clay) No No 

 
 



August 26, 2014 
Mr. Oswald Wohlgemut 
Page 4 of 4  

Reference: Dauphin Waste Disposal Ground Upgrade/Expansion 

 

TH4 2.0-3.0 
tan, firm, moist, low 

plasticity silty clay, sandy 
with trace gravel 

7.5 3.2 2.8 7.9 17.3 32.0 36.8 20 12 8 CL(Sandy Lean 
Clay) No No 

TH7 1.2-2.4 
brown, firm, moist, low 

plasticity clayey silt, 
sandy with trace gravel 

10.4 5.5 3.5 7.6 10.9 37.5 35 23 10 13 CL(Lean Clay 
with Sand) No No 

TH7 3.1-5.0 

tan, firm, moist, low 
plasticity silty sand with 
some clay and trace 

gravel 

7.7 6.7 3.8 8.6 29.2 37.6 14.1 16 12 4 CL-ML(Sandy 
Silty Clay) No No 

TH8 0.3-1.4 

tan, firm, moist, low 
plasticity silty sand with 
some clay and some 

gravel 

18.5 18.2 9.2 14.8 20.4 24.5 12.9 21 16 5 
SC-SM(Silty, 

clayey sand with 
gravel) 

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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 88.2
25.00 mm 100.0 0.425 mm 83.9
19.00 mm 100.0 0.250 mm 80.6
16.00 mm 99.3 0.150 mm 74.9
12.50 mm 98.4  0.075 mm 62.8

9.50 mm 96.9 0.005 mm 30.4
4.75 mm 93.7 0.002 mm 22.0
2.00 mm 90.3 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

6.3 3.4 6.4 21.1 32.4 30.4 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH2 @ 1.2 - 2.9 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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, %

August 22, 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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 86.5
25.00 mm 100.0 0.425 mm 85.4
19.00 mm 100.0 0.250 mm 84.6
16.00 mm 99.0 0.150 mm 79.9
12.50 mm 98.3  0.075 mm 62.4

9.50 mm 95.3 0.005 mm 19.1
4.75 mm 90.7 0.002 mm 15.6
2.00 mm 87.3 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

9.3 3.4 1.9 23.0 43.3 19.1 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, %

August 22, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH2 @ 2.9 - 3.8 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 93.0
25.00 mm 100.0 0.425 mm 88.0
19.00 mm 98.4 0.250 mm 82.4
16.00 mm 98.4 0.150 mm 76.6
12.50 mm 97.7  0.075 mm 56.5

9.50 mm 97.7 0.005 mm 23.7
4.75 mm 96.9 0.002 mm 18.6
2.00 mm 95.0 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

3.1 1.9 7.0 31.5 32.8 23.7 NT*
NT* Sample not tested for colloids

REVIEWED BY:

Client
TH3 @ 0.0 - 0.2 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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, %

August 22, 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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 99.9
25.00 mm 100.0 0.425 mm 99.8
19.00 mm 100.0 0.250 mm 99.7
16.00 mm 100.0 0.150 mm 99.4
12.50 mm 100.0  0.075 mm 96.0

9.50 mm 100.0 0.005 mm 28.8
4.75 mm 100.0 0.002 mm 20.9
2.00 mm 100.0 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

0.0 0.0 0.2 3.8 67.2 28.8 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, %

August 22, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH3 @ 0.3 - 1.0 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 91.3
25.00 mm 100.0 0.425 mm 86.1
19.00 mm 100.0 0.250 mm 82.2
16.00 mm 100.0 0.150 mm 76.8
12.50 mm 99.6  0.075 mm 68.8

9.50 mm 99.0 0.005 mm 36.8
4.75 mm 96.8 0.002 mm 20.3
2.00 mm 94.0 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

3.2 2.8 7.9 17.3 32.0 36.8 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, %

August 22, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH4 @ 2.0 - 3.0 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 88.1
25.00 mm 100.0 0.425 mm 83.4
19.00 mm 100.0 0.250 mm 80.7
16.00 mm 98.6 0.150 mm 77.7
12.50 mm 98.2  0.075 mm 72.5

9.50 mm 96.9 0.005 mm 35.0
4.75 mm 94.5 0.002 mm 23.5
2.00 mm 91.0 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

5.5 3.5 7.6 10.9 37.5 35.0 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, %

August 22, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH7 @ 1.2 - 2.4 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 87.4
25.00 mm 100.0 0.425 mm 80.9
19.00 mm 98.7 0.250 mm 75.0
16.00 mm 98.2 0.150 mm 67.7
12.50 mm 97.4  0.075 mm 51.7

9.50 mm 96.5 0.005 mm 14.1
4.75 mm 93.3 0.002 mm 9.4
2.00 mm 89.5 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

6.7 3.8 8.6 29.2 37.6 14.1 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, %

August 22, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH7 @ 3.5 - 5.0 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/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: Oswald Wohlgemut PROJECT NO.:

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

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 67.4
25.00 mm 100.0 0.425 mm 57.8
19.00 mm 98.4 0.250 mm 52.3
16.00 mm 95.8 0.150 mm 47.2
12.50 mm 93.0  0.075 mm 37.4

9.50 mm 90.3 0.005 mm 12.9
4.75 mm 81.8 0.002 mm 10.0
2.00 mm 72.6 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

18.2 9.2 14.8 20.4 24.5 12.9 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, %

August 22, 2014

Clay, %
<0.005 mm

Jason Thompson, CET

Client
TH8 @ 0.3 - 1.4 m

123311458

PARTICLE SIZE ANALYSIS
ASTM D422

Dauphin Waste Disposal

August 19, 2014
Sothea Bun

Ground Upgrade/Expansion

199 Henlow Bay

Winnipeg MB R3Y 1G4

Tel:  (204) 488-6999
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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
22 23 23 23
418 445 478 603

43.92 51.86 47.49 51.17
39.55 47.24 43.41 46.59
20.23 26.68 26.08 26.84
19.3 20.6 17.3 19.8
4.4 4.6 4.1 4.6

22.6% 22.5% 23.5% 23.2%
22.3% 22.2% 23.3% 23.0%

1 2 1 2
429 528 407 517

34.42 37.31 34.24 42.49
33.2 35.79 32.57 41.1
24.07 24.37 19.3 29.92

9.1 11.4 13.3 11.2
1.2 1.5 1.7 1.4

13.4% 13.3% 12.6% 12.4%

1 2 1 2
LL 23 LL 23
PL 13 PL 13
PI 9 PI 11

Reviewed By:

         ASTM D4318 Dauphin Waste Disposal Ground Upgrade/Expansion Winnipeg, Manitoba
123311458

LIQUID LIQUID

Canada  R3Y 1G4
August 19, 2014
August 21, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Larry Presado

TH2 @ 2.9 - 3.8m TH2 @ 1.2 - 2.9m

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)

CL CL

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 @ 2.9 - 
3.8m 

TH2 @ 1.2 - 
2.9m 

CI 
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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 24 28 27
504 414 422 501

42.96 36.32 52.90 54.88
36.62 30.07 48.29 49.56
22.80 16.38 30.76 29.30
13.8 13.7 17.5 20.3
6.3 6.3 4.6 5.3

45.9% 45.7% 26.3% 26.3%
45.4% 45.4% 26.7% 26.5%

1 2 1 2
473 531 428 498

39.67 38.55 36.67 40.88
36.26 34.79 35.19 39.24
24.32 22.09 24.94 28.22
11.9 12.7 10.3 11.0
3.4 3.8 1.5 1.6

28.6% 29.6% 14.4% 14.9%

1 2 1 2
LL 46 LL 26
PL 29 PL 15
PI 17 PI 12

Reviewed By:

         ASTM D4318 Dauphin Waste Disposal Ground Upgrade/Expansion Winnipeg, Manitoba
123311458

LIQUID LIQUID

Canada  R3Y 1G4
August 19, 2014
August 21, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Larry Presado

TH3 @ 0- 0.2 m TH3 @ 0.3 -1.0m

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)

ML CL

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 @ 0- 0.2 m 

TH3 @ 0.3 -
1.0m 

CI 

CH 

ML 
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CL-ML 

CL 
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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 25 26 28
416 433 512 417

45.28 42.06 50.76 47.98
40.63 38.31 47.72 44.17
20.53 21.99 28.27 19.76
20.1 16.3 19.5 24.4
4.7 3.8 3.0 3.8

23.1% 23.0% 15.6% 15.6%
23.0% 23.0% 15.7% 15.8%

1 2 1 2
534 475 605 425

42.33 50.41 40.63 47.38
40.77 48.46 38.86 45.11
25.33 30.37 24.61 26.74
15.4 18.1 14.3 18.4
1.6 2.0 1.8 2.3

10.1% 10.8% 12.4% 12.4%

1 2 1 2
LL 23 LL 16
PL 10 PL 12
PI 13 PI 3

Reviewed By:

         ASTM D4318 Dauphin Waste Disposal Ground Upgrade/Expansion Winnipeg, Manitoba
123311458

LIQUID LIQUID

Canada  R3Y 1G4
August 19, 2014
August 21, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Larry Presado

TH7 @ 1.2 - 2.4m TH7@ 3.1 -5.0m

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)

CL ML

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

TH7 @ 1.2 - 
2.4m 

TH7@ 3.1 -5.0m 
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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
22 23 22 23
409 526 533 525

51.62 44.38 45.15 51.62
48.06 40.80 41.29 46.92
30.08 22.87 22.95 24.62
18.0 17.9 18.3 22.3
3.6 3.6 3.9 4.7

19.8% 20.0% 21.0% 21.1%
19.5% 19.8% 20.7% 20.9%

1 2 1 2
516 476 484 513

34.95 38.46 43.58 41.78
33.69 37.07 41.29 39.62
23.58 25.79 26.86 25.79
10.1 11.3 14.4 13.8
1.3 1.4 2.3 2.2

12.5% 12.3% 15.9% 15.6%

1 2 1 2
LL 20 LL 21
PL 12 PL 16
PI 7 PI 5

Reviewed By:

         ASTM D4318 Dauphin Waste Disposal Ground Upgrade/Expansion Winnipeg, Manitoba
123311458

LIQUID LIQUID

Canada  R3Y 1G4
August 19, 2014
August 21, 2014   Tel:  (204) 488-6999

       Atterberg Limits JR Cousin Consultants Ltd. 199 Henlow Bay

Larry Presado

TH4 @ 2.0 - 3.0 m TH8 @ 0.3 -1.4m

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)

CL CL-ML

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 (%)
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CLASSIFICATION CLASSIFICATION
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Stantec Consulting Ltd. Soils Analysis Report, October 6, 2014 

  



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

 

   

 

October 6, 2014 
File: 123311505 

Attention: Oswald Wohlgemut 
J.R. Cousin Consultants Ltd. 
91A Scurfield Blvd. 
Winnipeg, MB R3Y 1G4 

Dear Oswald, 

Reference: Dauphin Waste Disposal Ground Upgrade/ Expansion 

Soil samples were submitted to our laboratory on September 5, 2014. The following tests were 
conducted on the soil sample: 

 Moisture-density relationship (Proctor) of cohesive soils (ASTM D698) 

 hydraulic conductivity (ASTM D5084) 

The test results for the soil samples are summarized in the following table and in the attached 
moisture-density relationship and hydraulic conductivity reports.  

Testhole ID Testhole 
Depth (m) 

Optimum 
Moisture 

Content (%) 

Hydraulic 
Conductivity, “k20” 

TH2 1.2-2.9 13.5 1.3 x 10-8 cm/s 
TH7 1.2-2.4 11.5 2.8 x 10-8 cm/s 

Note: Note: Sample was compacted into 70 mm mold using the compactive 
effort outlined in standard test method ASTM D698, Method C prior to testing 

 
An assessment of the soil samples was conducted to determine whether the soil could be used in-
situ as a waste disposal ground liner and would obtain a hydraulic conductivity of less than 1.0 x 
10-7 cm/sec when re-moulded and re-compacted.   
 
The sample TH2 at 1.2-2.9 m and sample TH7 at 1.2-2.4 m were re-worked and re-compacted to 
96% of the Standard Proctor Density. The hydraulic conductivity results for the re-compacted 
samples were less than the specified maximum hydraulic conductivity value of 1.0 x 10-7 cm/s for 
Waste Disposal Ground. 
 
Based on the test result the soil samples for TH2 and TH7 noted above are considered suitable to 
be used as a Waste Disposal Ground liner when re-moulded and re-compacted. 
 



October 6, 2014 
Page 2 of 2  

Reference: Reference 

 

 

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

Attachment: 2x – Moisture-density relationship (Proctor) Test Report 
2x – Hydraulic Conductivity Test Report 
 



199 Henlow Bay
Winnipeg, Manitoba
R3Y 1G4
Tel: (204) 488-6999

ClayMATERIAL TYPE

Sample obtained and submitted by client.                                                                                     

PROJECT NO. 

CLIENT

C.C.

123311505

J.R. Cousin Consultants Ltd.J.R. Cousin Consultants Ltd.

91A Scurfield Blvd.

Winnipeg, MB

R3Y 1G4

ATTN: Oswald Wohlgemut

Dauphin Waste Disposal Grounds

Dauphin

1

Manual

N/A

TO

PROJECT

PROCTOR NO.

PREPARATION

INSITU MOISTURE

COMMENTS

 1 1986

2158

2184

1892

 2

 3

 4

Page 1 of 1       2014.Oct.06

TRIAL
NUMBER

WET
DENSITY
(kg/m3)

DRY
DENSITY
(kg/m3)

MOISTURE
CONTENT

(%)

1819

1923

1899

1783

 9.2

12.2

15.0

 6.1

TESTED BY Donald Eliazar

SUPPLIER Not provided

SOURCE Not provided

MATERIAL IDENTIFICATION

MATERIAL USE Subgrade

MAX. NOMINAL SIZE Clay

COMPACTION STANDARD

COMPACTION PROCEDURE

OVERSIZE CORRECTION METHOD

Standard Proctor,

ASTM D698

A: 101.6mm Mold,

Passing 4.75mm

None

MAXIMUM
DRY

DENSITY
(kg/m3)

OPTIMUM
MOISTURE
CONTENT

(%)

1940 13.5CALCULATED

OVERSIZE CORRECTED

RETAINED 4.75mm SCREEN

REVIEWED BY

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided on written request. The data presented is for sole use of

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.

Jason Thompson, C.E.T.

RAMMER TYPE

Moist

PROCTOR TEST REPORT

DATE SAMPLED 2014.Sep.04 DATE RECEIVED 2014.Sep.05 DATE TESTED 2014.Sep.10

%



Report System Software Registered to: Stantec Consulting Ltd., Winnipeg

199 Henlow Bay
Winnipeg, Manitoba
R3Y 1G4
Tel: (204) 488-6999

ClayMATERIAL TYPE

Sample obtained and submitted by client. Maximum dry density corrected for oversize materials (ASTM D4718).

PROJECT NO. 

CLIENT

C.C.

123311505

J.R. Cousin Consultants Ltd.J.R. Cousin Consultants Ltd.

91A Scurfield Blvd.

Winnipeg, MB

R3Y 1G4

ATTN: Oswald Wohlgemut

Dauphin Waste Disposal Grounds

Dauphin

2

Manual

N/A

TO

PROJECT

PROCTOR NO.

PREPARATION

INSITU MOISTURE

COMMENTS

 1 2176

2253

2227

2097

 2

 3

 4

Page 1 of 1       2014.Oct.06

TRIAL
NUMBER

WET
DENSITY
(kg/m3)

DRY
DENSITY
(kg/m3)

MOISTURE
CONTENT

(%)

1987

2013

1935

1951

 9.5

11.9

15.1

 7.5

TESTED BY Donald Eliazar

SUPPLIER Not provided

SOURCE Not provided

MATERIAL IDENTIFICATION

MATERIAL USE Subgrade

MAX. NOMINAL SIZE Clay

COMPACTION STANDARD

COMPACTION PROCEDURE

OVERSIZE CORRECTION METHOD

Standard Proctor,

ASTM D698

A: 101.6mm Mold,

Passing 4.75mm

ASTM 4718

5.2

MAXIMUM
DRY

DENSITY
(kg/m3)

OPTIMUM
MOISTURE
CONTENT

(%)

2010

2040

12.0

11.5

CALCULATED

OVERSIZE CORRECTED

RETAINED 4.75mm SCREEN %

REVIEWED BY

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided on written request. The data presented is for sole use of

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.

Jason Thompson, C.E.T.

RAMMER TYPE

Moist

PROCTOR TEST REPORT

DATE SAMPLED 2014.Sep.04 DATE RECEIVED 2014.Sep.05 DATE TESTED 2014.Sep.10

%



LABORATORY

J.R. Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, MB
R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.:

SAMPLE I.D.: TH2 at 1.2-2.9 m
SOIL DESCRIPTION: Brown, firm, moist, high plasticity clay

trace Silt
DATE TESTED: September 13 to September 26, 2014
CONFINING PRESSURE (kPa): 137.9
EFFECTIVE SATURATION STRESS (kPa): 34.5
ASSUMED SPECIFIC GRAVITY: 2.71
HYDRAULIC GRADIENT: 19.2
TYPE OF PERMEANT LIQUID: De-aired Water
HYDRAULIC CONDUCTIVITY, "k" (cm/s): 1.4E-08
HYDRAULIC CONDUCTIVITY, "k20" (cm/s): 1.3E-08

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

Dry Density 
(g/cm3)

Water Content (%) Saturation 
(%)

Initial Reading 78.4 71.3 690.4 1.939 13.7 93.4
Final Reading 77.4 71.0 693.5 1.994 13.4 101.2

October 6, 2014 REVIEWED BY: Jason Thompson, C.E.T.

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

Dauphin Waste 
Disposal Ground
Upgrade/Expansion

123311505

Note: Sample was compacted into 70 mm mold using the compactive effort outlined in standard test method ASTM D698, Method C prior to testing
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LABORATORY

J.R. Cousin Consultants Ltd. PROJECT:
91A Scurfield Blvd.
Winnipeg, MB
R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.:

SAMPLE I.D.: TH7 at 1.2-2.4 m
SOIL DESCRIPTION: Brown, firm, moist, high plasticity clay

trace to some silt 
DATE TESTED: September 13 to September 20, 2014
CONFINING PRESSURE (kPa): 137.9
EFFECTIVE SATURATION STRESS (kPa): 34.5
ASSUMED SPECIFIC GRAVITY: 2.71
HYDRAULIC GRADIENT: 19.2
TYPE OF PERMEANT LIQUID: De-aired Water
HYDRAULIC CONDUCTIVITY, "k" (cm/s): 3.0E-08
HYDRAULIC CONDUCTIVITY, "k20" (cm/s): 2.8E-08

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

Dry Density 
(g/cm3)

Water Content (%) Saturation 
(%)

Initial Reading 77.8 71.6 708.2 2.029 11.5 93.0
Final Reading 77.2 71.0 710.6 2.079 11.8 105.5

October 6, 2014 REVIEWED BY: Jason Thompson, C.E.T.

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

Note: Sample was compacted into 70 mm mold using the compactive effort outlined in standard test method ASTM D698, Method C prior to testing

Dauphin Waste 
Disposal Ground
Upgrade/Expansion

123311505
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Driller’s Well Logs 

  



LOCATION:  SW20-25-19W 
 
Well_PID:          51970 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       TEST WELL 
Water Use:       
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0    7.0    SAND 
    7.0   16.0    TILL; BROWN 
   16.0   17.0    TILL; BLACK 
   17.0   22.0    SAND; SILTY 
   22.0   30.0    SHALE; GREY 
 
No construction data for this well. 
 
Top of Casing:   ft. below ground 
 
No pump test data for this well. 
 
______________________________________________________________________ 
 
 
LOCATION:  SW20-25-19W 
 
Well_PID:          51989 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0    6.0    CLAY; SANDY 



    6.0    7.0    TILL; LIGHT BROWN 
    7.0   14.0    TILL; BROWN 
   14.0   19.0    TILL; BLACK 
   19.0   26.0    SAND; SILTY 
   26.0   59.0    SHALE; GREY 
   59.0   64.0    SAND; SALTY WATER 
   64.0  161.9    SHALE; GREY 
  161.9  162.9    SAND 
  162.9  179.9    SHALE; VARIOUS COLOURS, SANDSTONE LAYERS 
 
No construction data for this well. 
 
Top of Casing:   ft. below ground 
 
No pump test data for this well. 
 
REMARKS 
 
CL 2800 
 
______________________________________________________________________ 
 
 
LOCATION:  SW20-25-19W 
 
Well_PID:          51968 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       TEST WELL 
Water Use:       
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0    3.0    SAND 
    3.0   14.0    TILL; BROWN 
   14.0   15.0    CLAY; SILTY, SOME WATER 
   15.0   30.0    SHALE; GREY 
 
No construction data for this well. 
 
Top of Casing:   ft. below ground 
 
No pump test data for this well. 
 
______________________________________________________________________ 



 
 
LOCATION:  SW20-25-19W 
 
Well_PID:          51987 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0   12.0    TILL; BROWN 
   12.0   14.0    GRAVEL 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   14.0 casing           2.00                              PLASTIC 
      0      0 gravel pack                                         
 
Top of Casing:   ft. below ground 
 
No pump test data for this well. 
 
______________________________________________________________________ 
 
 
LOCATION:  SW20-25-19W 
 
Well_PID:          51986 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 



 
  From   To       Log 
  (ft.)  (ft.) 
      0    7.0    SAND 
    7.0   16.0    TILL; BROWN 
   16.0   19.0    TILL; BLACK 
   19.0   21.0    SAND 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   16.0 casing           2.00                              PLASTIC 
      0      0 gravel pack                                         
 
Top of Casing:   ft. below ground 
 
No pump test data for this well. 
 
______________________________________________________________________ 
 
 
LOCATION:  SW20-25-19W 
 
Well_PID:          51971 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       TEST WELL 
Water Use:       
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0    3.0    TILL; SILTY 
    3.0   14.0    TILL; BROWN, BOULDERS 
   14.0   16.0    TILL; BLACK 
   16.0   24.0    SAND; SILTY, SOME WATER AT 21 FEET 
   24.0   36.0    SHALE; GREY 
 
No construction data for this well. 
 
Top of Casing:   ft. below ground 
 
No pump test data for this well. 
 
______________________________________________________________________ 



 
 
LOCATION:  SW20-25-19W 
 
Well_PID:          51988 
Owner:          TOWN OF DAUPHIN 
Driller:        Wescan Drilling Ltd. 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      422821.146 
UTMY:      5669647.82 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1984 Jul 01 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0    3.0    TILL; SILTY 
    3.0   14.0    TILL; BROWN, BOULDERS 
   14.0   16.0    TILL; BLACK 
   16.0   24.0    SAND; SILTY, SOME WATER AT 21 FEET 
   24.0   30.0    SHALE; GREY 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0   20.0 casing          36.00                              
GALVANIZED 
   20.0   30.0 perforations    36.00                              
GALVANIZED 
      0      0 gravel pack                                         
 
Top of Casing:   ft. below ground 
 
PUMPING TEST 
 
Date:                          
Pumping Rate:                   Imp. gallons/minute 
Water level before pumping:     4.0 ft. below ground 
Pumping level at end of test: ?? ft. below ground 
Test duration:                 hours,  minutes 
Water temperature:            ?? degrees F 
 
REMARKS 
 
CL 125 PPM 
 
______________________________________________________________________ 
 



 

 
 

Appendix D 

 
Title Page 

Plan 1: Site Location Plan with Required Setbacks and Drainage Route 

Plan 2: WDG Upgrade and Expansion Site with Test hole Location Plan 

Plan 3: Proposed Expansion and Upgrade Layout and Drainage Plan 

Plan 4: Dike and Liner Details 

Plan 5: Road, Ditch, Fence, Sten Log and Sign Details 
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