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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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Page 1 of 2 2015-11-09Status as of 16:15:59 2581984/4Title Number

STATUS OF TITLE
2581984/4Title Number
AcceptedTitle Status
Lorelie DiazClient File

The Property Registry
A Service Provider for the Province of Manitoba

1.      REGISTERED OWNERS, TENANCY AND LAND DESCRIPTION

TOWN OF ALTONA  AND  RURAL MUNICIPALITY OF RHINELAND 
 
ARE EACH REGISTERED OWNER OF AN UNDIVIDED ONE-HALF INTEREST SUBJECT 
TO SUCH ENTRIES RECORDED HEREON IN THE FOLLOWING DESCRIBED LAND: 
 
PARCEL I: 
ALL THAT PORTION OF SE 1/4 27-2-1 WPM TAKEN FOR STOCK PILE 
SITE PLAN 1343 MLTO 
INCLUDING ALL MINES, MINERALS AND OTHER MATTERS AS SET OUT 
IN THE CROWN LANDS ACT AND IN TRANSFER 1168296/4 MLTO 
 
PARCEL II: 
LOT 2 SP PLAN 2137 MLTO 
IN SE 1/4 27-2-1 WPM 

The land in this title is, unless the contrary is expressly declared, deemed to be subject to the reservations and restrictions set out in 
section 58 of The Real Property Act.

2.      ACTIVE INSTRUMENTS
No active instruments

3.      ADDRESSES FOR SERVICE

TOWN OF ALTONA 
BOX 1630 
ALTONA MB 
R0G 0B0

R. M. OF RHINELAND 
BOX 1630 
ALTONA MB 
R0G 0B0

4.      TITLE NOTES

No title notes

5.      LAND TITLES DISTRICT

Morden



Page 2 of 2 2015-11-09Status as of 16:15:59 2581984/4Title Number

6.      DUPLICATE TITLE INFORMATION
Duplicate not produced

7.      FROM TITLE NUMBERS

1917232/4 All
2068425/4 All
2068428/4 All

8.      REAL PROPERTY APPLICATION / CROWN GRANT NUMBERS
No real property application or grant information

9.      ORIGINATING INSTRUMENTS

Instrument Type: Transfer Of Land
Registration Number: 1168296/4

Registration Date: 2012-03-02
From/By: PROVINCE OF MANITOBA
To: TOWN OF ALTONA AND RURAL MUNICIPALITY OF RHINELAND
Consideration: $12,500.00

10.    LAND INDEX

Plan 1343
STOCK PILE SITE IN SE 27-2-1W

Lot 2   Plan 2137
IN SE 27-2-1W

SE   27-2-1W
STOCK PILE SITE PLAN 1343 MLTO

CERTIFIED TRUE EXTRACT PRODUCED FROM THE LAND TITLES DATA STORAGE 
SYSTEM OF TITLE NUMBER  2581984/4



 
 

 
 

 
Crown Lands & Property Agency - Lands Branch, November 16, 2015 Email Correspondence 
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F:\600\677 Altona, Town\677.05 Waste Disposal Ground Expansion EAP\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

(people) (people) (people) (people) 0.94 kg/person/day 1.24 kg/person/day

0.3% Growth 1.6% Growth 0.2% Growth 0.5% Growth (tonnes / year) (tonnes / year) (tonnes / year) (m3 / year)

2011 0 4,025 4,088 556 348 1374 2252 3,626 7,634

2012 0 4,038 4,151 557 350 1378 2282 3,686 7,760

2013 0 4,051 4,216 558 351 1382 2312 3,355 7,063

2014 0 4,064 4,281 560 353 1387 2343 3,780 7,958

2015 0 4,077 4,347 561 355 1391 2374 3,766 7,928

2016 1 4,090 4,415 562 357 1396 2406 3,802 8,004

2017 2 4,103 4,483 563 359 1400 2438 3,839 8,081

2018 3 4,116 4,553 565 360 1405 2471 3,876 8,160

2019 4 4,129 4,623 566 362 1409 2504 3,914 8,239

2020 5 4,142 4,695 567 364 1414 2538 3,952 8,320

2021 6 4,156 4,768 568 366 1418 2572 3,991 8,401

2022 7 4,169 4,842 570 368 1423 2607 4,030 8,484

2023 8 4,182 4,917 571 369 1427 2642 4,070 8,568

2024 9 4,196 4,993 572 371 1432 2678 4,110 8,653

2025 10 4,209 5,070 573 373 1436 2714 4,151 8,739

2026 11 4,223 5,149 575 375 1441 2751 4,192 8,826

2027 12 4,236 5,229 576 377 1446 2789 4,234 8,914

2028 13 4,250 5,310 577 379 1450 2827 4,277 9,004

2029 14 4,263 5,392 578 381 1455 2865 4,320 9,095

2030 15 4,277 5,476 580 383 1460 2904 4,364 9,187

2031 16 4,291 5,560 581 385 1464 2944 4,408 9,281

2032 17 4,304 5,647 582 386 1469 2984 4,453 9,376

2033 18 4,318 5,734 584 388 1474 3025 4,499 9,472

2034 19 4,332 5,823 585 390 1478 3067 4,545 9,569

2035 20 4,346 5,913 586 392 1483 3109 4,592 9,668

2036 21 4,360 6,005 587 394 1488 3152 4,640 9,768

2037 22 4,374 6,098 589 396 1493 3195 4,688 9,869

2038 23 4,388 6,193 590 398 1497 3239 4,737 9,972

2039 24 4,402 6,289 591 400 1502 3284 4,786 10,077

2040 25 4,416 6,386 593 402 1507 3330 4837 10,183

*values in bold are actual recorded values 107,307

225,909

Compaction Rate (Combined Residential and Rural): 475.00 kg/m3

POPULATION AND WASTE GENERATION PROJECTIONS

TABLE  1

Altona Waste Disposal Ground

Overall Totals (m3):

TOTAL WASTE TO 

DISPOSAL SITE

TOTAL  WASTE FOR 

DISPOSAL     (Residential 

and Rural)

Overall Total (tonnes):

TOWN OF GRETNA 

POPULATION

TOTAL WASTE 

GENERATION                 (RM 

of Rhineland Rural)

PROJECT  YEAR RM OF RHINELAND 

RURAL POPULATION

CALENDAR YEAR TOWN OF ALTONA 

POPULATION

TOTAL WASTE 

GENERATION             

(Altona, Gretna, 

Rosenfeld)

LUD OF ROSENFELD 

POPULATION



 
 

 
 

 
Manitoba Conservation and Water Stewardship - Wildlife and Ecosystem Protection Branch, September 9, 2015 

Email Correspondence 
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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 19Page ____ 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

Bentonite

Silica Sand

solid pipe

Cuttings

slotted pipe

WellSoils



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.

Page ____ of ____192

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 1

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5444976 N, 608245 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.96m

TOPSOIL - Black, clayey, damp

CLAY - Grey, high plastic, damp, hard

CLAY - Brown, high plastic, silty, trace sand, damp, hard

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 1.6m and test hole closed below 1.8m

SILT - Black, medium plastic, clayey, trace sand, saturated,
very soft

SAND - Tan, fine grain, silty, 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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 2

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445106 N, 608337 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.79m

TOPSOIL - Black, clayey, damp

CLAY - Brown, medium plastic, silty, damp, stiff

CLAY - Brown, high plastic, silty, trace sand, damp, hard

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 2.1m and test hole open to 3.0m

SILT - Brown, medium plastic, clayey, trace sand, moist, soft

CLAY - Brown, high plastic, silty, damp, hard



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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 3

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445256 N, 608236 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 242.01m

TOPSOIL - Black, clayey, damp

CLAY - Brown, high plastic, silty, trace sand, damp, hard

CLAY - Grey, high plastic, silty, damp, stiff

- Test hole open to 5.9m

SILT - Brown, medium plastic, slayey, trace sand, moist, soft

CLAY - Brown, high plastic, silty, damp, hard



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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 4

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445364 N, 608320 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.56m

TOPSOIL - Black, clayey, damp

SILT - Brown, medium plastic, clayey, trace sand, moist,
firm

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 2.7m and test hole open to 3.9m

SAND - Tan, fine grain, silty, wet, soft

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown, high plastic, silty, damp, hard



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.

Page ____ of ____196

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 5

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445530 N, 608230 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.74m

TOPSOIL - Black, clayey, damp

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 2.6m and test hole open to 2.7m

SAND - Tan, fine grain, silty, saturated, soft

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown/grey, high plastic, silty, trace sand, damp,
hard



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.

Page ____ of ____197

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 6

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445655 N, 608336 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.78m

TOPSOIL - Black, clayey, damp

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 5.4m and test hole open to 6.5m

SILT - Tan, medium plastic, clayey, trace sand, moist, soft

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown/grey, high plastic, silty, trace sand, damp,
hard



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.

Page ____ of ____198

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 7

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445765 N, 608232E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.72m

TOPSOIL - Black, clayey, damp

CLAY - Grey, high plastic, silty, damp, stiff

- Test hole open to 5.9m

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown/grey, high plastic, silty, trace sand, damp,
hard

CLAY - Brown, medium plastic, silty, damp, firm



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.

Page ____ of ____199

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 8

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445234 N, 608604E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.69m

TOPSOIL - Black, clayey, damp

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 1.6m and test hole open to 1.8m

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown/grey, high plastic, silty, trace sand, damp,
hard

SILT - Brown, medium plastic, clayey, trace sand, wet, soft

CLAY - Brown, high plastic, silty, damp, hard

SAND - Tan, fine grain, silty, wet to 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.

Page ____ of ____1910

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 27, 2015

TEST HOLE # 9

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445761 N, 608514E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 243.22m

CLAY - Grey, high plastic, silty, damp, stiff

- Standing water at 3.2m and test hole open to 3.3m

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown, high plastic,silty, trace sand, damp, hard

CLAY - Brown, medium plastic, silty, damp, stiff

SAND - Tan, fine grain, silty, wet, soft

SAND - Tan, fine grain, silty, wet, soft

CLAY - Brown, fill, dry



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.

Page ____ of ____1911

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 28, 2015

TEST HOLE # 10

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445469 N, 608600E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.47m

CLAY - Grey, high plastic, silty, damp, stiff

- Test hole open to 11.4m

CLAY - Brown, high plastic, silty, trace sand, damp, hard

CLAY - Brown, high plastic, silty, damp, hard

SILT - Brown, medium plastic, clayey, trace sand, wet, soft

SAND - Tan, fine grain, silty, wet, soft

TOPSOIL - Black, clayey, damp



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.

Page ____ of ____1912

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 28, 2015

TEST HOLE # 11

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445145 N, 608605E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.70m

CLAY - Grey, high plastic, silty, damp, stiff

- Test hole open to 1.6m

CLAY - Brown/grey, high plastic, silty, trace sand, damp,
hard

CLAY - Brown, high plastic, silty, damp, hard

SILT - Brown, medium plastic, clayey, trace sand, moist,
firm

SAND - Tan, fine grain, silty, wet, soft

TOPSOIL - Black, clayey, damp

SILT - Brown, medium plastic, clayey, trace sand, moist,
firm



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.

Page ____ of ____1913

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 28, 2015

TEST HOLE # 12

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445042 N, 608604E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.84m

CLAY - Brown, high plastic, silty, damp, hard

- Standing water at 2.0m and test hole open to 2.3m

CLAY - Brown/grey, high plastic, silty, trace sand, damp,
hard

SAND - Tan, fine grain, silty, wet, soft

TOPSOIL - Black, clayey, damp

SILT - Brown, medium plastic, clayey, trace sand, moist,
firm



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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 28, 2015

TEST HOLE # 13

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5444995 N, 608598E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.94m

CLAY - Brown, high plastic, silty, damp, hard

- Standing water at 1.7m and test hole open to 1.9m

CLAY - Brown/grey, high plastic, silty, damp, hard

SAND - Tan, fine grain, silty, wet, soft

TOPSOIL - Black, clayey, damp

SILT - Brown, medium plastic, clayey, trace sand, moist,
firm



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.

Page ____ of ____1915

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 28, 2015

TEST HOLE # 14

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5444994 N, 608516E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 242.23m

CLAY - Brown, high plastic, silty, damp, hard

- Test hole open to 1.9m

CLAY - Black, high plastic, organic, damp, hard

SAND - Tan, fine grain, silty, wet, soft

TOPSOIL - Black, clayey, damp

CLAY - Grey, high plastic, silty, damp, hard



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.

Page ____ of ____1916

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 : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

SAMPLE
DEPTH OF

DATE : August 28, 2015

TEST HOLE # 15

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

2'

0m 0

Static Water
Level

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5444997 N, 608441E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 242.19m

CLAY - Brown, high plastic, silty, damp, hard

- Standing water at 2.1m and test hole open to 2.3m

CLAY - Black, high plastic, organic, damp, hard

SILT - Brown, medium plastic, clayey, trace sand, moist,
firm

TOPSOIL - Black/brown, clayey, mixed with clay fill, damp

CLAY - Grey, high plastic, silty, damp, hard



Page ____ of ____1917

LOCATION : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

DEPTH

DATE : August 27, 2015

MONITORING WELL # 1

SOIL LOG

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

2'

0m 0

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445410 N, 608229 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.93m

TOPSOIL - Black, clayey, damp

CLAY - Brown, high plastic, silty, damp, hard

CLAY - Brown, high plastic, silty, damp, hard

SILT - Tan, medium plastic, clayey, trace sand, wet,
soft

2'

0m 0

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

- top of well located
1.1m above ground
surface

WELL INSTALLATION DETAIL

FIELD CLASSIFICATION DEPTH COMMENTS

SEE SYMBOL INDEX

CLAY - Brown, high plastic, organic, silty, damp,
hard

 bentonite

 sand

 screen
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LOCATION : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

DEPTH

DATE : August 27, 2015

MONITORING WELL # 2

SOIL LOG

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

2'

0m 0

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445295 N, 608605 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.57m

TOPSOIL - Black, clayey, damp

SAND - Tan, fine grain, silty, wet, very soft

CLAY - Brown, high plastic, silty, damp, hard

2'

0m 0

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

- top of well located
1.0m above ground
surface

WELL INSTALLATION DETAIL

FIELD CLASSIFICATION DEPTH COMMENTS

SEE SYMBOL INDEX

CLAY - Brown/grey, high plastic, silty, damp, hard
 bentonite

 sand

 screen

SAND - Tan, fine grain, silty, wet, very soft

CLAY - Brown, medium plastic, silty, damp, firm
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LOCATION : Altona WDG, SE 27-2-1 WPM

PROJECT : Town of Altona WDG Expansion EAP

DEPTH

DATE : August 27, 2015

MONITORING WELL # 3

SOIL LOG

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

2'

0m 0

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

COORDINATES : 5445760 N, 608595 E
CODE : A-677.05

METHOD OF SAMPLING : Drill Rig
ELEVATION: 241.87m

TOPSOIL - Black/brown, clayey, mixed with clay
fill, damp

SAND - Tan, fine grain, silty, wet, soft

CLAY - Brown, high plastic, silty, damp, hard

2'

0m 0

1m

2m

3m

4m

5m

6m

7m

8m

9m

10m

11m

4'

6'

8'

10'

12'

14'

16'

18'

20'

22'

24'

26'

28'

30'

32'

34'

36'

12m

38'

40'

- top of well located
0.9m above ground
surface

WELL INSTALLATION DETAIL

FIELD CLASSIFICATION DEPTH COMMENTS

SEE SYMBOL INDEX

CLAY - Brown/grey, high plastic, silty, damp, hard
 bentonite

 sand

 screen



JR Cousin Consultants Ltd.

91A Scurfield Blvd. Winnipeg MB  R3Y 1G4

p. (204) 489-0474

f. (204) 489-0487
www.jrcc.ca

ENGINEERING EXCELLENCE SINCE 1981



 
 

 
 

 
AMEC Foster Wheeler Soils Analysis Report, October 28, 2015 

AMEC Foster Wheeler Soils Analysis Report, December 11, 2015 

  



440 Dovercourt Drive
Winnipeg, Manitoba R3Y 1N4
Tel +1 (204) 488-2997
amecfw.com

Amec Foster Wheeler Environment & Infrastructure
Registered office: 2020 Winston Park Drive, Suite 700, Oakville, Ontario L6H 6X7
Registered in Canada No. 773289-9; GST: 899879050 RT0008; DUNS: 25-362-6642
PBN: 899879050PG0015

28 October 2015

Project No. WX11334-1400

J.R. Cousin Consultants Ltd.
91 Scurfield Boulevard
Winnipeg, Manitoba
R3Y 1G4

Attention: Mr. Oswald Wohlgemut

Re: Soils Analysis
Altona Landfill

1.0 INTRODUCTION

As authorized by Mr. Oswald Wohlgemut of J.R. Cousin Consultants Ltd. (JRCC), Amec Foster
Wheeler Environment and Infrastructure, a division of Amec Foster Wheeler Americas Ltd.
(Amec Foster Wheeler), has completed an evaluation of 4 soil samples (grab samples) that
were submitted to our office by JRCC. Visual classification, Atterberg limits, particle size and
moisture content testing were requested along with a proctor test. A hydraulic conductivity test
was also requested on an undisturbed sample. Comments relating to suitability of the soils to be
used as a cell liner were also requested.

2.0 LABORATORY TESTING

On receipt, the grab samples were visually classified in accordance with the Modified Unified
Soil Classification System and were tested for moisture content, particle size (hydrometer
method) and Atterberg limits. The visual classification and laboratory testing results are
summarized in Table 1 with the laboratory data summary also appended to this report.
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Table 1: Lab Results

Sample
Number Depth (m)

Water
Content

(%)

Atterberg Limits Particle Size Analysis
Liquid
Limit
(%)

Plastic
Limit
(%)

Plasticity
Index

%
Gravel

%
Sand

%
Silt

%
Clay

TH02
1.2 – 2.4 30.0 41 15 26 0 1.5 66.7 33.8

Classification: CI– Silt, Clayey, trace sand, medium plastic, moist

TH05
0.4 – 2.0 36.9 97 27 70 0 0.7 21.2 78.2

Classification: CH – Clay, silty, trace sand, high plastic, moist

TH05
3.2 – 6.0 46.9 89 20 69 0 0.6 21.5 77.9

Classification: CH – Clay, silty, trace sand, high plastic, moist

TH12
0.3 – 0.8 28.6 61 18 43 0 3.5 51.7 44.8

Classification: CH – Silt and Clay, trace sand, high plastic, moist
Note: Sample information provided by JRCC

An undisturbed hydraulic conductivity test was also undertaken on sample from TH5 (4.5 to
5.1m) as per JRCC and the. Results were as follows:

TH05 – 1.5 to 2.1m
Hydraulic Conductivity – 1.87 x 10-8 cm/sec; (undisturbed)

3.0 DISCUSSION

Amec Foster Wheeler was requested to comment on the suitability of the soils for use as a liner
in a re-compacted condition, based on the visual assessment and the test results summarized
in Table 1 above. Feasibility for the utilization of the various materials as an impermeable liner
for the proposed lagoon liner will largely depend on the quality and amount of the clay available.
Typical engineering practice is to specify materials that comply with the following minimum
parameters:

 Liquid Limit of 30% or greater ;
 Plastic Index of 10% or greater;
 30% or more passing a number 200 mesh sieve; and
 20% or more of clay particles (2-µm particle size)
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In general, materials meeting the combination of characteristics noted above would provide a
liner having a hydraulic conductivity not exceeding 1x10-7 cm/sec. Based on the laboratory test
data for these samples, the samples submitted to our office would meet the criteria. The
hydraulic conductivity test completed on the undisturbed sample further indicates that the high
plastic soils noted in the above table will likely achieve the requirement of a maximum of 1x10-7

cm/sec.

4.0 CLOSURE

Amec Foster Wheeler trusts that the forgoing is sufficient for your present requirements.  Should
you require additional information, please contact the undersigned at this office.

Sincerely,
Amec Foster Wheeler Environment & Infrastructure
A Division of Amec Foster Wheeler Americas Limited

________________________
Trevor Gluck, P. Eng.
Senior Geotechnical Engineer

Reviewed By:
Harley Pankratz, P. Eng.

Attachments;
Lab Summary (1)
Hydraulic Conductivity Test (1)
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ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 1400

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 30-Sep-15

Winnipeg, MB    R3Y 1G4

PROJECT: Altona Landfill

TEST HOLE: TH05 PERMEANT: De-Aired Tap Water

SAMPLE NO.: 2 HYDRAULIC GRADIENT: 29.01

SAMPLE DEPTH: 4.5-5.1m

Sample Sample Water Dry Degree of Cell Back Differential

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

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

Initial 7.27 7.26 45.7% 1214 99.4%

Final 7.28 7.25 47.4% 1200 100.9%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

86700 2.15 2.10 1.238 2.52E-08

86460 2.00 2.00 0.980 1.89E-08

258360 5.00 5.10 0.980 1.59E-08

87240 1.55 1.60 0.980 1.47E-08

Soil Description: CLAY - silty, high plastic, moist, firm (pp=0.9),

greyish brown

Average Temperature 

Corrected Value (cm/s): 1.87E-08

Amec Foster Wheeler Environment & Infrastructure

Per:

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

Associate Geotechnical Engineer

10/16/15 7:24 AM

10/20/15 7:24 AM

10/16/15 7:24 AM

10/15/15 7:23 AM

10/19/15 7:10 AM

Flow (Q)

(seconds)

20.7196.5241.4

10/14/15 7:18 AM 10/15/15 7:23 AM

Reporting of these results constitutes a testing service only.  

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

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

10/19/15 7:10 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4
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11 December 2015 
 
Project No. WX11334-1400 

 

J.R. Cousin Consultants Ltd. 
91 Scurfield Boulevard 
Winnipeg, Manitoba 
R3Y 1G4 
 
 

 

Attention: Mr. Oswald Wohlgemut 

 

Re:  Soils Analysis  
Altona Landfill 

 

1.0 INTRODUCTION 

 
As authorized by Mr. Oswald Wohlgemut of J.R. Cousin Consultants Ltd. (JRCC), Amec Foster 

Wheeler Environment and Infrastructure, a division of Amec Foster Wheeler Americas Ltd. 

(Amec Foster Wheeler), has completed an evaluation of 2 samples (referred to as 1 grab and 1 

bucket sample that) were submitted to our office by JRCC.  Visual classification, Atterberg limits, 

particle size and moisture content testing were requested for the grab sample with a Proctor and 

remoulded hydraulic conductivity test for the bucket sample.  Comments relating to suitability of 

the soils to be used as a cell liner were also requested. 

 

2.0 LABORATORY TESTING 

 
On receipt, the grab sample was visually classified in accordance with the Modified Unified Soil 
Classification System and tested for moisture content, particle size (hydrometer method) and 
Atterberg limits.  The visual classification and laboratory testing results are summarized in Table 
1 with the laboratory data summary also appended to this report.  
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Table 1: Lab Results 
 

Sample 

Number 
Depth (m) 

Water 

Content 

(%) 

Atterberg Limits Particle Size Analysis 

Liquid 

Limit  

(%) 

Plastic 

Limit  

(%) 

Plasticity 

Index 

%  

Gravel 

% 

Sand 

%  

Silt 

% 

Clay 

TH04 
0.2 – 0.7 30.7 68 16 52 0 3.3 35.2 61.4 

 Classification: CH – Clay, silty, trace sand, high plastic, moist 

Note: Sample information provided by JRCC 
 
A standard Proctor test and a remolded hydraulic conductivity test were undertaken on the 
bucket sample from TH12 (0.3 to 0.8m) as per JRCC and the.  Results were as follows: 
 

Standard Proctor – 1444 kg/m3 @ 27.0% OMC  
Hydraulic Conductivity – 1.83 x 10-9 cm/sec – compacted at 95.8% SPMDD;  

 
3.0 DISCUSSION  
 
Amec Foster Wheeler was requested to comment on the suitability of the soils for use as a 
remoulded liner, based on the visual assessment and the test results summarized above.  
Feasibility for the utilization of the various materials as an impermeable liner for the proposed 
lagoon will largely depend on the quality and amount of the clay available.  Typical engineering 
practice is to specify materials that comply with the following minimum parameters: 
 

• Liquid Limit of 30% or greater ; 

• Plastic Index of 10% or greater; 

• 30% or more passing a number 200 mesh sieve; and 

• 20% or more of clay particles (2-µm particle size) 
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In general, materials meeting the combination of characteristics noted above would provide a 
liner having a hydraulic conductivity not exceeding 1x10-7 cm/sec.   Based on the laboratory test 
data for the grab sample noted above it would be expected to meet the above general criteria 
The hydraulic conductivity test completed on the remoulded sample further suggests suitability 
in meeting the requirement of a maximum of 1x10-7 cm/sec.   
 
 

4.0 CLOSURE 

 
Amec Foster Wheeler trusts that the forgoing is sufficient for your present requirements.  Should 
you require additional information, please contact the undersigned at this office. 
 
Sincerely, 
Amec Foster Wheeler Environment & Infrastructure 
A Division of Amec Foster Wheeler Americas Limited 
  
 
 
 
________________________   
Trevor Gluck, P. Eng. 
Senior Geotechnical Engineer  
 
Reviewed By: 
Harley Pankratz, P. Eng. 
VP; Eastern Prairies/Northern Alberta  
 
Attachments;  

Lab Summary (1) 

Hydraulic Conductivity Test (1) 

Proctor Test (1) 
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Reviewed By: Trevor Gluck

Distribution: AmecFosterWheeler-Admin

Amec Foster Wheeler Environment & Infrastructure - 440 Dovercourt Drive - Winnipeg, MB - R3Y 1N4 Canada

Phone: (204) 488 2997 Fax: (204) 489 8261

CCIL Certifed Aggregate Type C  & Type D

Report Date: December 11, 2015

Moisture / Density Relationship

Client Project

Name: JR Cousin Consultants Name: (WX11334) Various Projects 2015

Address: 91A Scurfield Blvd  Winnipeg, MB     R3Y 1G4 Address:  Winnipeg, Manitoba

Attention: David Kelly Phase:  Task: 

PO Number: Manager: Trevor Gluck

Sample Date:     8/27/2015  by Client Lab/Ref. #: WX11334.1400

Source: TH12 @ 0.3-0.6m Description: Clay

Moisture Density Relationship: (ASTM D698-07) Method: A

Preparation Method: Dry Rammer Type:Mechanical

Maximum Density (kg/m^3): 1444

Optimum Moisture (%): 27.0

Remarks:



ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 1400

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 02-Nov-15

Winnipeg, MB    R3Y 1G4

PROJECT: Altona Landfill

TEST HOLE: TH12 PERMEANT: De-Aired Tap Water

SAMPLE NO.: 1 HYDRAULIC GRADIENT: 29.28

SAMPLE DEPTH: 0.3-0.8m

Sample Sample Water Dry Degree of Cell Back Differential

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

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

Initial 7.20 7.18 31.1% 1384 86.7%

Final 7.16 7.15 37.1% 1365 100.5%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K
(seconds)

20.7196.5241.4

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

Flow (Q)

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

172980 0.40 0.40 1.225 2.39E-09

259020 0.60 0.60 0.956 1.87E-09

172500 0.40 0.40 0.956 1.87E-09

173100 0.40 0.40 0.956 1.86E-09

258600 0.55 0.55 0.956 1.71E-09

172800 0.40 0.40 0.956 1.87E-09

86100 0.20 0.20 0.956 1.87E-09

Soil Description: CLAY - silty, trace sand, high plastic, moist, 

stiff (pp=1.25), dark grey

Standard Proctor Maximum Dry Density: 1444 kg/m3

Optimum Moisture Content (OMC): 27 % Average Temperature 

Percent of SPMDD Achieved: 95.84 % Corrected Value (cm/s): 1.83E-09

Amec Foster Wheeler Environment & Infrastructure

Per:

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

Associate Geotechnical Engineer

12/4/15 7:25 AM

12/7/15 7:15 AM

11/30/15 7:25 AM

11/27/15 7:28 AM

12/2/15 7:20 AM

11/27/15 7:28 AM

12/2/15 7:20 AM

(seconds)

11/25/15 7:25 AM

11/30/15 7:25 AM

12/9/15 7:15 AM

12/10/15 7:10 AM

Start End

Reporting of these results constitutes a testing service only.  

12/4/15 7:25 AM

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

12/7/15 7:15 AM

12/9/15 7:15 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



 
 

 
 

 
ALS Test Results, August 31, 2015 

  



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-AUG-15

Lab Work Order #: L1665450

Date Received:J.R. Cousin Consultants

91A Scurfield Boulevard
Winnipeg  MB  R3Y 1G4

ATTN: OSWALD WOHLGEMUT
FINAL   
17-SEP-15 09:29 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Hua Wo
Chemistry Laboratory Manager

ADDRESS: 1329 Niakwa Road East, Unit 12, Winnipeg, MB R2J 3T4 Canada | Phone: +1 204 255 9720 | Fax: +1 204 255 9721

Client Phone: 204-489-0474

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
 

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L1665450-1 MW1
oswald w on 28-AUG-15 @ 16:30Sampled By:

groundwater
BTEX

Single Metal in Water by ICPMS (Total)

   Miscellaneous Parameters

Routine Dissolved + Metal scan

Benzene
Toluene
Ethyl benzene
o-Xylene
m+p-Xylenes
F1 (C6-C10)
Surrogate: 4-Bromofluorobenzene (SS)

F1-BTEX

Xylenes (Total)

Arsenic (As)-Total

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Dissolved Organic Carbon
Oxygen, Dissolved
Mercury (Hg)-Dissolved
Phosphorus (P)-Total
Total Dissolved Solids
Total Kjeldahl Nitrogen

Bicarbonate (HCO3)

Carbonate (CO3)

Hydroxide (OH)

Chloride (Cl)

Conductivity

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Silicon (Si)-Dissolved
Sodium (Na)-Dissolved
Uranium (U)-Dissolved

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

%

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

umhos/cm

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

02-SEP-15

09-SEP-15

14-SEP-15

01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15

11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15

14-SEP-15

14-SEP-15

02-SEP-15

09-SEP-15
31-AUG-15
02-SEP-15
03-SEP-15
01-SEP-15
09-SEP-15
03-SEP-15
03-SEP-15
15-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

31-AUG-15

09-SEP-15

01-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15

<0.00050
<0.0010
<0.00050
<0.00050
<0.00050

<0.10
86.7

<0.10

<0.0015

0.0613

0.087
2.6
167
6.9
3.70

<0.000020
4.18
3890
2.46

440

<0.60

<0.34

71

3780

0.0157
0.240

0.000167
508

<0.0010
0.00309
<0.10

0.000123
301

0.0204
7.58
12.6
148

0.118

BTX  plus F1 by GCMS

CCME Total Hydrocarbons

Sum of Xylene Isomer Concentrations

Total Metals by ICP-MS

Alkalinity, Bicarbonate

Alkalinity, Carbonate

Alkalinity, Hydroxide

Chloride in Water by IC

Conductivity

Dissolved Metals by ICP-MS

0.00050
0.0010
0.00050
0.00050
0.00050

0.10
70-130

0.10

0.0015

0.0020

0.010
2.0
20
1.0
0.10

0.000020
0.20
6.0
0.20

1.2

0.60

0.34

10

1.0

0.00020
0.010

0.000010
5.0

0.0010
0.00020

0.10
0.000090

0.010
0.00010
0.020
0.10
0.020

0.00010

Matrix:

DLM

R3264397
R3264397
R3264397
R3264397
R3264397
R3264397
R3264397

R3258905

R3263295
R3262375
R3259194
R3261037
R3258679
R3264033
R3259378
R3264136
R3266298

R3257847

R3264333

R3258009
R3258009
R3258009
R3259743
R3258009
R3258009
R3258009
R3258009
R3258009
R3258009
R3258009
R3258009
R3258009
R3258009
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
 

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L1665450-1

L1665450-2

MW1

MW2

oswald w on 28-AUG-15 @ 16:30

oswald w on 28-AUG-15 @ 16:15

Sampled By:

Sampled By:

groundwater

groundwater
BTEX

Single Metal in Water by ICPMS (Total)

   Miscellaneous Parameters

Routine Dissolved + Metal scan

Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Nitrate (as N)

Nitrate and Nitrite as N

Nitrite (as N)

Sulfate (SO4)

TDS (Calculated)

Alkalinity, Total (as CaCO3)

pH

Benzene
Toluene
Ethyl benzene
o-Xylene
m+p-Xylenes
F1 (C6-C10)
Surrogate: 4-Bromofluorobenzene (SS)

F1-BTEX

Xylenes (Total)

Arsenic (As)-Total

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Dissolved Organic Carbon
Oxygen, Dissolved
Mercury (Hg)-Dissolved
Phosphorus (P)-Total
Total Dissolved Solids
Total Kjeldahl Nitrogen

Bicarbonate (HCO3)

Carbonate (CO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

pH units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

%

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

01-SEP-15

02-SEP-15

09-SEP-15

11-SEP-15

01-SEP-15

04-SEP-15

31-AUG-15

01-SEP-15

31-AUG-15

31-AUG-15

11-SEP-15

09-SEP-15

09-SEP-15

11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15

14-SEP-15

14-SEP-15

02-SEP-15

09-SEP-15
31-AUG-15
02-SEP-15
03-SEP-15
01-SEP-15
09-SEP-15
03-SEP-15
03-SEP-15
11-SEP-15

11-SEP-15

11-SEP-15

0.0044

2510

0.50

0.50

<0.20

2350

3610

360

7.87

<0.00050
<0.0010
<0.00050
<0.00050
<0.00050

<0.10
88.7

<0.10

<0.0015

0.0335

0.363
6.9
279
69.7
1.90

<0.000020
4.38

12900
5.6

885

<0.60

Dissolved Metals by ICP-MS

Hardness Calculated

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Sulfate in Water by IC

TDS calculated

Total Alkalinity as CaCO3

pH

BTX  plus F1 by GCMS

CCME Total Hydrocarbons

Sum of Xylene Isomer Concentrations

Total Metals by ICP-MS

Alkalinity, Bicarbonate

Alkalinity, Carbonate

0.0020

0.20

0.40

0.45

0.20

6.0

5.0

1.0

0.10

0.00050
0.0010
0.00050
0.00050
0.00050

0.10
70-130

0.10

0.0015

0.0020

0.010
2.0
20
5.0
0.10

0.000020
0.20
24
2.0

1.2

0.60

Matrix:

Matrix:

DLM

DLM

DLA

RWHS

R3258009

R3257847

R3257847

R3257847

R3264333

R3264333

R3264397
R3264397
R3264397
R3264397
R3264397
R3264397
R3264397

R3258905

R3263295
R3262375
R3259194
R3261037
R3258679
R3264033
R3259378
R3264136
R3264415
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L1665450-2

L1665450-3

MW2

MW3

oswald w on 28-AUG-15 @ 16:15

oswald w on 28-AUG-15 @ 16:00

Sampled By:

Sampled By:

groundwater

groundwater
BTEX

Hydroxide (OH)

Chloride (Cl)

Conductivity

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Silicon (Si)-Dissolved
Sodium (Na)-Dissolved
Uranium (U)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Nitrate (as N)

Nitrate and Nitrite as N

Nitrite (as N)

Sulfate (SO4)

TDS (Calculated)

Alkalinity, Total (as CaCO3)

pH

Benzene
Toluene
Ethyl benzene
o-Xylene
m+p-Xylenes
F1 (C6-C10)
Surrogate: 4-Bromofluorobenzene (SS)

F1-BTEX

mg/L

mg/L

umhos/cm

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

pH units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

%

mg/L

01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15

11-SEP-15

31-AUG-15

09-SEP-15

01-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15

04-SEP-15

31-AUG-15

01-SEP-15

31-AUG-15

31-AUG-15

11-SEP-15

09-SEP-15

09-SEP-15

11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15
11-SEP-15

14-SEP-15

<0.34

705

>12900

0.0476
0.404

0.000156
621

<0.0010
0.0134
0.16

0.000152
1550

0.0909
27.9
16.6
2290
0.920
0.0076

7910

<1.0

<1.1

<0.50

10800

16400

726

7.96

0.00244
<0.0010
<0.00050
<0.00050
<0.00050

<0.10
85.5

<0.10

Alkalinity, Hydroxide

Chloride in Water by IC

Conductivity

Dissolved Metals by ICP-MS

Hardness Calculated

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Sulfate in Water by IC

TDS calculated

Total Alkalinity as CaCO3

pH

BTX  plus F1 by GCMS

CCME Total Hydrocarbons

Sum of Xylene Isomer Concentrations

0.34

25

1.0

0.00020
0.010

0.000010
5.0

0.0010
0.00020

0.10
0.000090

1.0
0.00010
0.020
0.10
2.0

0.00010
0.0020

0.20

1.0

1.1

0.50

15

5.0

1.0

0.10

0.00050
0.0010
0.00050
0.00050
0.00050

0.10
70-130

0.10

Matrix:

Matrix:

DLM

DLM

R3257847

R3264333

R3258009
R3258009
R3258009
R3259743
R3258009
R3258009
R3258009
R3258009
R3259743
R3258009
R3258009
R3258009
R3259743
R3258009
R3258009

R3257847

R3257847

R3257847

R3264333

R3264333

R3264397
R3264397
R3264397
R3264397
R3264397
R3264397
R3264397



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1665450 CONTD....
5PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
 

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L1665450-3 MW3
oswald w on 28-AUG-15 @ 16:00Sampled By:

groundwater

Single Metal in Water by ICPMS (Total)

   Miscellaneous Parameters

Routine Dissolved + Metal scan

Xylenes (Total)

Arsenic (As)-Total

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Dissolved Organic Carbon
Oxygen, Dissolved
Mercury (Hg)-Dissolved
Phosphorus (P)-Total
Total Dissolved Solids
Total Kjeldahl Nitrogen

Bicarbonate (HCO3)

Carbonate (CO3)

Hydroxide (OH)

Chloride (Cl)

Conductivity

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Silicon (Si)-Dissolved
Sodium (Na)-Dissolved
Uranium (U)-Dissolved
Zinc (Zn)-Dissolved

Hardness (as CaCO3)

Nitrate (as N)

Nitrate and Nitrite as N

Nitrite (as N)

Sulfate (SO4)

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

umhos/cm

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-SEP-15

09-SEP-15

11-SEP-15

01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15

14-SEP-15

02-SEP-15

09-SEP-15
31-AUG-15
02-SEP-15
03-SEP-15
01-SEP-15
15-SEP-15
03-SEP-15
03-SEP-15
11-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

31-AUG-15

09-SEP-15

01-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15
03-SEP-15
01-SEP-15
01-SEP-15

04-SEP-15

31-AUG-15

01-SEP-15

31-AUG-15

31-AUG-15

<0.0015

0.0465

0.163
30.2
731
253
0.10

0.000030
1.42
6980
1.20

1950

<0.60

<0.34

531

7810

0.0474
0.882

0.00171
633

0.0030
0.0353
2.51

0.00378
423
10.5
9.76
22.7
1070
0.188
0.0233

3320

<1.0

<1.1

<0.50

3260

Sum of Xylene Isomer Concentrations

Total Metals by ICP-MS

Alkalinity, Bicarbonate

Alkalinity, Carbonate

Alkalinity, Hydroxide

Chloride in Water by IC

Conductivity

Dissolved Metals by ICP-MS

Hardness Calculated

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Sulfate in Water by IC

0.0015

0.0020

0.010
6.0
20
20

0.10
0.000020

0.20
6.0
0.20

1.2

0.60

0.34

25

1.0

0.00020
0.010

0.000010
5.0

0.0010
0.00020

0.10
0.000090

0.010
0.010
0.020
0.10
2.0

0.00010
0.0020

0.20

1.0

1.1

0.50

15

Matrix:

DLM

DLA

DLA

RWHS

RRV

DLM

DLM

R3258905

R3263295
R3262375
R3259194
R3261037
R3258679
R3266586
R3259378
R3264136
R3264415

R3257847

R3264333

R3258009
R3258009
R3258009
R3259743
R3258009
R3258009
R3258009
R3258009
R3258009
R3259743
R3258009
R3258009
R3259743
R3258009
R3258009

R3257847

R3257847

R3257847
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L1665450-3 MW3
oswald w on 28-AUG-15 @ 16:00Sampled By:

groundwater

TDS (Calculated)

Alkalinity, Total (as CaCO3)

pH

mg/L

mg/L

pH units

11-SEP-15

09-SEP-15

09-SEP-15

6880

1590

7.00

TDS calculated

Total Alkalinity as CaCO3

pH

5.0

1.0

0.10

Matrix:

R3264333

R3264333



ALK-CO3CO3-CALC-WP

ALK-HCO3HCO3-CALC-
WP

ALK-OHOH-CALC-WP

ALK-TITR-WP

BOD-WP

BTEXS+F1-HSMS-WP

C-DIS-ORG-WT

CL-IC-N-WP

COD-WP

Reference Information

Alkalinity, Carbonate

Alkalinity, Bicarbonate

Alkalinity, Hydroxide

Total Alkalinity as CaCO3

Biochemical Oxygen Demand (BOD)

BTX  plus F1 by GCMS

Dissolved Organic Carbon

Chloride in Water by IC

Chemical Oxygen Demand

L1665450 CONTD....
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The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of water.
The fraction of alkalinity contributed by carbonate is calculated and reported as mg CO3 2-/L.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of water.
The fraction of alkalinity contributed by bicarbonate is calculated and reported as mg HCO3-/L

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of water.
The fraction of alkalinity contributed by hydroxide is calculated and reported as mg OH-/L.

The Alkalinity of water is a measure of its acid neutralizing capacity. Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. Total alkalinity is determined by titration with a strong standard mineral acid to the successive HCO3- and H2CO3 endpoints indicated 
electrometrically.

Samples are diluted and seeded and then incubated in airtight bottles at 20°C for 5 days. Dissolved oxygen is measured initially and after incubation, 
and results are computed from the difference between initial and final DO.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

Sample is filtered through a 0.45um filter, sample is then injected into a heated reaction chamber which is packed with an oxidative catalyst. The water 
is vaporized and the organic cabon is oxidized to carbon dioxide. The carbon dioxide is transported in a carrier gas and is measured by a non-dispersive
infrared detector.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

       The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to HACH brand 
COD tubes, which contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, 
potassium dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride 
interference. Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion.

       For the 10 - 150 mg/L range the remaining Cr6+ is measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. 
For the 100 - 1500 mg/L range the amount of Cr3+ produced is measured colormetrically and an increase in absorbance at 620 nm is proportional to 
the COD.  Samples with concentrations > 1500 mg/L can be diluted into either linear range.

L1665450-1

L1665450-2

L1665450-3

Water sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.
Water sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.
Water sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.

Qualifiers for Individual Samples Listed:
Sample Numbe

MW1

MW2

MW3

ALS Test Code Test Description

Client ID       Description     

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLA

DLM

MS-B

RRV

RWHS

Detection Limit adjusted for required dilution

Detection Limit Adjusted due to sample matrix effects.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Samples Received With Headspace

Sample Parameter Qualifier Key:

WSMD

WSMD

WSMD

CALCULATION

CALCULATION

CALCULATION

APHA 2320B

APHA 5210 B

EPA 8260C / EPA 5021A

APHA 5310 B-INSTRUMENTAL

EPA 300.1 (mod)

APHA 5220 D

Method Reference** 

Qualifier      

Description Qualifier    

Matrix 

Test Method References:            
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EC-WP

ETL-HARDNESS-DIS-WP

ETL-SOLIDS-CALC-WP

F1-F4-CALC-WP

HG-D-CVAF-WP

IONBALANCE-CALC-WP

MET-D-L-MS-WP

MET-T-L-MS-WP

N-TOTKJ-WP

NH3-COL-WP

NO2+NO3-CALC-WP

NO2-IC-N-WP

NO3-IC-N-WP

Reference Information

Conductivity

Hardness Calculated

TDS calculated

CCME Total Hydrocarbons

Mercury Dissolved

Ion Balance Calculation

Dissolved Metals by ICP-MS

Total Metals by ICP-MS

Total Kjeldahl Nitrogen

Ammonia by colour

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

L1665450 CONTD....
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Conductivity of an aqueous solution refers to its ability to carry an electric current.  Conductance of a solution is measured between two spatially fixed 
and chemically inert electrodes.

Analytical methods used for analysis of CCME Petroleum Hydrocarbons have been validated and comply with the Reference Method for the CWS PHC.

In cases where results for both F4 and F4G are reported, the greater of the two results must be used in any application of the CWS PHC guidelines and
the gravimetric heavy hydrocarbons cannot be added to the C6 to C50 hydrocarbons. 
In samples where BTEX and F1 were analyzed ,  F1-BTEX represents a value where the sum of Benzene, Toluene, Ethylbenzene and total Xylenes has
been subtracted from F1.  

In samples where PAHs, F2 and F3 were analyzed, F2-Naphth represents the result where Naphthalene has been subtracted from F2.  F3-PAH 
represents a result where the sum of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene, 
Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene has been subtracted from F3.

Unless otherwise qualified, the following quality control criteria have been met for the F1 hydrocarbon range:
1. All extraction and analysis holding times were met.
2. Instrument performance showing response factors for C6 and C10 within 30% of the response factor for toluene.
3. Linearity of gasoline response within 15% throughout the calibration range.

Unless otherwise qualified, the following quality control criteria have been met for the F2-F4 hydrocarbon ranges:
1. All extraction and analysis holding times were met.
2. Instrument performance showing C10, C16 and C34 response factors within 10% of their average.
3. Instrument performance showing the C50 response factor within 30% of the average of the C10, C16 and C34 response factors.
4. Linearity of diesel or motor oil response within 15% throughout the calibration range.

Mercury in filtered and unfiltered waters is oxidized with Bromine monochloride and analyzed by cold-vapour atomic fluorescence spectrometry.

This analysis involves filtration (APHA 3030B) and analysis by inductively coupled plasma - mass spectrometry (EPA Method 6020A).
 
 
 

This analysis involves preliminary sample treatment by hotblock acid digestion (APHA 3030E).  Instrumental analysis is by inductively coupled plasma - 
mass spectrometry (EPA Method 6020A). 
 

Samples are digested with a sulphuric acid solution, cooled, diluted with water, and analyzed for ammonia.  Total Kjeldahl nitrogen is the sum of free-
ammonia and organic nitrogen compounds which are converted to ammonium sulphate through this digestion process.  Analysis is performed by Flow 
Injection
Analysis (FIA).  The pH of the digested sample is raised to a known, basic pH by neutralization with a concentrated buffer solution.  This neutralization 
converts the ammonium cation to ammonia.  The ammonia produced is heated with saliclyate and hypochlorite to produce blue colour which is 
proportional to the      ammonia concentration.  

Ammonia in water samples forms indophenol when reacted with hypochlorite and phenol. The intensity is amplified by the addition of sodium 
nitroprusside and measured colourmetrically.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

HARDNESS CALCULATED

CALCULATION

CCME CWS-PHC, Pub #1310, Dec 2001-L

EPA245.7 V2.0

APHA 1030E

APHA 3030B/EPA 6020A -DL

APHA 3030E/EPA 6020A-TL

Quickchem method 10-107-06-2-E Lachat

APHA 4500 NH3 F

CALCULATION

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            
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O2-DIS-WP

P-T-COL-WP

PH-WP

SO4-IC-N-WP

TDS-WP

XYLENES-SUM-CALC-
WP

Reference Information

Dissolved Oxygen

Phosphorus, Total

pH

Sulfate in Water by IC

Total Dissolved Solids (TDS)

Sum of Xylene Isomer Concentrations

L1665450 CONTD....
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Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Manganous sulphate reacts with potassium or sodium hydroxide to give a white precipitate of manganous hydroxide.  In the presence of oxygen, brown 
manganic hydroxide is formed. Addition of sulfuric acid dissolves the manganic hydroxide, yielding manganic sulfate which reacts with iodide, releasing 
iodide in an amount equivalent to the original DO content.  The iodide is then titrated with a standard solution of  thiosulphate. 

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

The pH of a sample is the determination of the activity of the hydrogen ions by potentiometric measurement using a standard hydrogen electrode and a 
reference electrode.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

 A well-mixed sample is filtered through a glass fiber filter paper. The filtrate is then evaportaed to dryness in a pre-weighed vial and dried at 180 – 2C. 
The increase in vial weight represents the total dissolved solids.

Total xylenes represents the sum of o-xylene and m&p-xylene.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 4500-O-C

APHA 4500 P PHOSPHORUS

APHA 4500H

EPA 300.1 (mod)

APHA 2540 SOLIDS C,E

CALCULATED RESULT

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WP ALS ENVIRONMENTAL - WINNIPEG, MANITOBA, CANADA

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT

Report Date: 17-SEP-15Workorder: L1665450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-WP

BOD-WP

BTEXS+F1-HSMS-WP

Water

Water

Water

R3264333

R3262375

R3264397

Batch

Batch

Batch

DUP

LCS

MB

DUP

IRM

MB

DUP

LCS

LCS

MB

WG2167976-10

WG2167976-9

WG2167976-6

WG2161201-5

WG2161201-2

WG2161201-1

WG2165708-4

WG2165708-2

WG2165708-3

WG2165708-1

L1665851-7

L1665433-1

61-GG

L1667118-2

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Benzene

Toluene

Ethyl benzene

o-Xylene

m+p-Xylenes

F1 (C6-C10)

Benzene

Toluene

Ethyl benzene

o-Xylene

m+p-Xylenes

F1 (C6-C10)

Benzene

Toluene

Ethyl benzene

o-Xylene

354

101.1

<1.0

2280

103.4

<2.0

12.4

6.85

1.10

0.608

3.23

28.0

83.7

81.4

81.9

83.0

88.0

86.8

<0.00050

<0.0010

<0.00050

<0.00050

09-SEP-15

09-SEP-15

09-SEP-15

31-AUG-15

31-AUG-15

31-AUG-15

11-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

10-SEP-15

1.2

3.3

3.0

1.5

0.2

2.1

0.1

26

20

20

30

30

30

30

30

30

85-115

85-115

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

358

2210

12.8

6.75

1.10

0.621

3.24

36.5

1

2

0.0005

0.001

0.0005

0.0005
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Quality Control Report
Page 2 of

Client:

Contact:

J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT

Report Date: 17-SEP-15Workorder: L1665450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BTEXS+F1-HSMS-WP

C-DIS-ORG-WT

CL-IC-N-WP

COD-WP

EC-WP

Water

Water

Water

Water

Water

R3264397

R3261037

R3257847

R3259194

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2165708-1

WG2163426-3

WG2163426-2

WG2163426-1

WG2163426-4

WG2161278-7

WG2161278-6

WG2161278-5

WG2161278-8

WG2163718-3

WG2163718-2

WG2163718-1

WG2163718-4

L1666407-2

L1666407-2

L1665376-2

L1665376-2

L1666051-1

L1666051-1

m+p-Xylenes

F1 (C6-C10)

Surrogate: 4-Bromofluorobenzene (SS)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chemical Oxygen Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

<0.00050

<0.10

98.0

2.8

106.7

<1.0

99.4

<0.50

100.7

<0.50

108.7

50

99.3

<20

99.5

10-SEP-15

10-SEP-15

10-SEP-15

03-SEP-15

03-SEP-15

03-SEP-15

03-SEP-15

31-AUG-15

31-AUG-15

31-AUG-15

31-AUG-15

02-SEP-15

02-SEP-15

02-SEP-15

02-SEP-15

10

N/A

2.9

20

20

20

80-120

70-130

90-110

75-125

85-115

75-125

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2.6

<0.50

49

0.0005

0.1

70-130

1

0.5

20

RPD-NA
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J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT

Report Date: 17-SEP-15Workorder: L1665450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-WP

HG-D-CVAF-WP

MET-D-L-MS-WP

Water

Water

Water

R3264333

R3264033

R3258009

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

WG2167976-10

WG2167976-8

WG2167976-6

WG2168130-2

WG2168521-1

WG2168130-1

WG2168130-3

WG2162477-10

WG2162477-8

L1665851-7

L1666765-1

L1666765-2

WG2162477-9

Conductivity

Conductivity

Conductivity

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Chromium (Cr)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Uranium (U)-Dissolved

Zinc (Zn)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

821

95.3

<1.0

<0.000020

88.2

<0.000020

102.8

0.0395

0.015

0.000011

<0.0010

0.00267

1.49

0.000112

23.0

0.894

4.07

7.35

37.2

0.00068

<0.0020

101.8

98.3

09-SEP-15

09-SEP-15

09-SEP-15

09-SEP-15

09-SEP-15

09-SEP-15

09-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

0.2

N/A

0.8

0.0

13

N/A

5.2

7.6

14

7.0

5.6

6.0

6.3

6.0

1.9

N/A

10

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

90-110

80-120

70-130

80-120

80-120

umhos/cm

%

umhos/cm

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

819

<0.000020

0.0398

0.015

0.000010

<0.0010

0.00281

1.61

0.000097

24.7

0.946

4.32

7.82

39.5

0.00067

<0.0020

1

0.00002

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Contact:

J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT

Report Date: 17-SEP-15Workorder: L1665450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-L-MS-WP Water

R3258009Batch
LCS

MB

MS

WG2162477-8

WG2162477-7

WG2162477-12 WG2162477-11

Cadmium (Cd)-Dissolved

Chromium (Cr)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Uranium (U)-Dissolved

Zinc (Zn)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Chromium (Cr)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Uranium (U)-Dissolved

Zinc (Zn)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Chromium (Cr)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

103.6

103.1

99.4

97.6

101.6

105.4

101.6

104.7

107.7

104.9

103.6

99.1

<0.00020

<0.010

<0.000010

<0.0010

<0.00020

<0.10

<0.000090

<0.010

<0.00010

<0.020

<0.10

<0.020

<0.00010

<0.0020

N/A

88.5

101.1

97.4

94.9

91.0

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

-

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0002

0.01

0.00001

0.001

0.0002

0.1

0.00009

0.01

0.0001

0.02

0.1

0.02

0.0001

0.002
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Contact:

J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT

Report Date: 17-SEP-15Workorder: L1665450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-L-MS-WP

MET-T-L-MS-WP

N-TOTKJ-WP

Water

Water

Water

R3258009

R3258905

R3264415

R3266298

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2162477-12

WG2162555-4

WG2162555-2

WG2162555-1

WG2162555-6

WG2168513-3

WG2168513-2

WG2168513-1

WG2168513-4

WG2170033-3

WG2170033-2

WG2170033-1

WG2170033-4

WG2162477-11

WG2162555-3

WG2162555-5

L1664850-1

L1664850-1

L1662891-1

L1662891-1

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Uranium (U)-Dissolved

Zinc (Zn)-Dissolved

Arsenic (As)-Total

Arsenic (As)-Total

Arsenic (As)-Total

Arsenic (As)-Total

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

94.9

N/A

N/A

N/A

78.3

N/A

101.8

89.1

0.00395

103.0

<0.00020

99.3

0.24

97.2

<0.20

98.9

<0.20

97.2

<0.20

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

01-SEP-15

02-SEP-15

02-SEP-15

02-SEP-15

02-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

11-SEP-15

15-SEP-15

15-SEP-15

15-SEP-15

3.1

14

N/A

20

20

20

70-130

-

-

-

70-130

-

70-130

70-130

80-120

70-130

75-125

70-130

75-125

%

%

%

%

%

%

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

MS-B

MS-B

MS-B

MS-B

0.00383

0.27

<0.20

0.0002

0.2

0.2

RPD-NA
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J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT

Report Date: 17-SEP-15Workorder: L1665450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

N-TOTKJ-WP

NH3-COL-WP

NO2-IC-N-WP

NO3-IC-N-WP

O2-DIS-WP

P-T-COL-WP

Water

Water

Water

Water

Water

Water

R3266298

R3263295

R3257847

R3257847

R3258679

R3259378

Batch

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

DUP

DUP

WG2170033-4

WG2167683-19

WG2167683-18

WG2167683-17

WG2167683-20

WG2161278-6

WG2161278-5

WG2161278-6

WG2161278-5

WG2162993-2

WG2162993-1

WG2163390-15

WG2163390-19

L1662891-1

L1666241-5

L1666241-5

L1665289-3

L1665830-3

Total Kjeldahl Nitrogen

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Oxygen, Dissolved

Oxygen, Dissolved

Phosphorus (P)-Total

Phosphorus (P)-Total

110.0

<0.010

99.5

<0.010

93.4

99.8

<0.010

101.3

<0.020

101.2

<0.10

0.066

0.299

15-SEP-15

09-SEP-15

09-SEP-15

09-SEP-15

09-SEP-15

31-AUG-15

31-AUG-15

31-AUG-15

31-AUG-15

01-SEP-15

01-SEP-15

03-SEP-15

03-SEP-15

N/A

2.4

1.0

20

20

20

70-130

85-115

75-125

90-110

90-110

85-115

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

<0.010

0.068

0.296

0.01

0.01

0.02

0.1

RPD-NA
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-WP

PH-WP

SO4-IC-N-WP

TDS-WP

Water

Water

Water

Water

R3259378

R3264333

R3257847

R3264136

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MS

MS

DUP

LCS

DUP

LCS

MB

MS

DUP

LCS

MB

WG2163390-14

WG2163390-18

WG2163390-13

WG2163390-17

WG2163390-16

WG2163390-20

WG2167976-10

WG2167976-7

WG2161278-7

WG2161278-6

WG2161278-5

WG2161278-8

WG2164766-4

WG2164766-2

WG2164766-1

L1665289-4

L1665891-1

L1665851-7

L1665376-2

L1665376-2

L1664982-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

96.2

96.2

<0.010

<0.010

N/A

98.0

8.00

7.42

85.7

101.2

<0.30

97.6

97.7

97.0

<3.0

03-SEP-15

03-SEP-15

03-SEP-15

03-SEP-15

03-SEP-15

03-SEP-15

09-SEP-15

09-SEP-15

31-AUG-15

31-AUG-15

31-AUG-15

31-AUG-15

03-SEP-15

03-SEP-15

03-SEP-15

0.05

0.3

0.3

0.2

20

20

80-120

80-120

-

70-130

7.3-7.5

90-110

75-125

85-115

%

%

mg/L

mg/L

%

%

pH units

pH units

mg/L

%

mg/L

%

mg/L

%

mg/L

MS-B

7.95

85.5

98.0

0.01

0.01

0.3

3

J
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Quality Control Report
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Report Date: 17-SEP-15Workorder: L1665450

Sample Parameter Qualifier Definitions:

Description Qualifier      

DLA

J

MS-B

RPD-NA

Detection Limit adjusted for required dilution

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT
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Report Date: 17-SEP-15Workorder: L1665450

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

Aggregate Organics

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

28-AUG-15 16:30
28-AUG-15 16:15
28-AUG-15 16:00

28-AUG-15 16:30
28-AUG-15 16:15
28-AUG-15 16:00

28-AUG-15 16:30
28-AUG-15 16:15
28-AUG-15 16:00

28-AUG-15 16:30
28-AUG-15 16:15
28-AUG-15 16:00

28-AUG-15 16:30
28-AUG-15 16:15
28-AUG-15 16:00

01-SEP-15 16:34
01-SEP-15 16:34
01-SEP-15 16:34

09-SEP-15 13:54
09-SEP-15 13:54
09-SEP-15 13:54

31-AUG-15 16:48
31-AUG-15 16:48
31-AUG-15 16:48

31-AUG-15 16:48
31-AUG-15 16:48
31-AUG-15 16:48

31-AUG-15 09:53
31-AUG-15 09:53
31-AUG-15 09:53

8.0
8.0
8.0

0.25
0.25
0.25

48
48
48

48
48
48

48
48
48

96
96
96

285
286
286

72
72
73

72
72
73

65
66
66

Dissolved Oxygen

pH

Nitrate in Water by IC

Nitrite in Water by IC

Biochemical Oxygen Demand (BOD)

EHTR
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours

hours
hours
hours

hours
hours
hours

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L1665450 were received on 31-AUG-15 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

J.R. Cousin Consultants
91A Scurfield Boulevard 
Winnipeg  MB  R3Y 1G4
OSWALD WOHLGEMUT
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Plan 1: Site Location Plan with Required Setbacks 

Plan 2: Waste Disposal Ground Expansion Site with Test hole Location Plan 

Plan 3: Proposed Waste Disposal Ground Expansion Layout and Drainage Plan 

Plan 4: Dike, Liner, Leachate Pipe and Manhole Details 

Plan 5: Road, Ditch, Fence, Silt Fence, Compost Pad and Sign Details 

Plan 6: Site Operations Plan 
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