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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 3 2019-05-06Status as of 08:24:37 2719215/2Title Number

STATUS OF TITLE
2719215/2Title Number
AcceptedTitle Status

Client File

The Property Registry
A Service Provider for the Province of Manitoba

1.      REGISTERED OWNERS, TENANCY AND LAND DESCRIPTION

JA-LYN FARMS LTD.                                                    
                                                                       
IS REGISTERED OWNER SUBJECT TO SUCH ENTRIES RECORDED HEREON            
IN THE FOLLOWING DESCRIBED LAND                                        
                                                                       
FIRSTLY:  THE NW 1/4 OF SECTION 11-15-29 WPM                           
          EXC LOTS 7, 8 AND 9 PLAN 560 BLTO                            
          ALSO EXC PLAN 1337 BLTO                                      
          ALSO EXC ROAD PLANS 550 AND 1083 BLTO                        
          AND FURTHER EXC ALL MINES AND MINERALS AS RESERVED           
          IN THE GRANT FROM THE CROWN                                  
SUBJECT TO THE RESERVATIONS CONTAINED IN THE CROWN LANDS ACT           
                                                                       
SECONDLY:  PARCEL "C" PLAN 1337 BLTO                                   
           EXC OUT OF THE LAND SECONDLY DESCRIBED, ALL MINES AND       
           MINERALS AS RESERVED IN THE GRANT FROM THE CROWN            
SUBJECT TO THE RESERVATIONS CONTAINED IN THE CROWN LANDS ACT           
IN NW 1/4 11-15-29 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

Instrument Type: Caveat
Registration Number: R147765/2
Instrument Status: Accepted

Registration Date: 1980-11-13
From/By: MANITOBA TELEPHONE SYSTEM
To:

Amount:
Notes: PART OF NW 1/4
Description: No description



Page 2 of 3 2019-05-06Status as of 08:24:37 2719215/2Title Number

Instrument Type: Caveat
Registration Number: 1048922/2
Instrument Status: Accepted

Registration Date: 1998-08-10
From/By: MTS COMMUNICATIONS INC.
To: MICKEY TARONNO, AS AGENT

Amount:
Notes: PT "FIRSTLY" RE: PL 36146
Description: R/W AGRT DATED 1990-11-27

Instrument Type: Caveat
Registration Number: 1091415/2
Instrument Status: Accepted

Registration Date: 2001-02-12
From/By: MTS COMMUNICATIONS INC.
To: WILLIAM F. JOHNSTONE AS AGENT

Amount:
Notes: PART
Description: EASEMENT AGRT DATED 13 OCT 1992

3.      ADDRESSES FOR SERVICE

JA-LYN FARMS LTD. 
BOX 151 
MCAULEY MB 
R0M 1H0

4.      TITLE NOTES

No title notes

5.      LAND TITLES DISTRICT

Brandon

6.      DUPLICATE TITLE INFORMATION
Duplicate not produced

7.      FROM TITLE NUMBERS

2297092/2 Part
2297092/2 Balance



Page 3 of 3 2019-05-06Status as of 08:24:37 2719215/2Title Number

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

9.      ORIGINATING INSTRUMENTS

Instrument Type: Transfer Of Land
Registration Number: 1358593/2

Registration Date: 2014-05-05
From/By: C.L. JOHNSTON, C.M. JOHNSTON, G.E. GROSE & D.M. GROSE
To: JA-LYN FARMS LTD.
Consideration: $135,292.28

10.    LAND INDEX

Lot C   Plan 1337
NW 1/4 11-15-29W    EX M&M & SUBJ TO CLA RES

NW   11-15-29W
EX: LOTS 7-9 PL 560, PL 1337, RD PL 550 & 1083 & M&M

CERTIFIED TRUE EXTRACT PRODUCED FROM THE LAND TITLES DATA STORAGE 
SYSTEM OF TITLE NUMBER  2719215/2



 
 

 
 
 

 
Test Hole Logs, JR Cousin Consultants Ltd., May 3, 2017 

  



SYMBOL INDEX

J. R. Cousin Consultants Ltd.
TEST HOLE LOGS

little or no fines

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

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

             clays, lean clays

TOPSOIL

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

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

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

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

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

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

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

CI.  :  Inorganic clays of medium or intermediate plasticity

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

CH.  :  Inorganic clays of high plasticity, fat clays

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

MH.  :  Inorganic silts, fine sandy or silty soils

             or clayey silts with slight plasticity

SC.  :  Clayey sands, sand-clay mixtures

SM.  :  Silty sands, sand-silt mixtures

J.R. Cousin Consultants Ltd. cannot be
responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.

Page ____ of ____101

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

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : Northeast of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 1

GW

TOPSOIL - Black, silty, moist

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571285 N, 330697 E

Static Water Level

ELEVATION : 477.63m

CLAY - Brown, low plastic, silty, sandy, wet, soft

SILT TILL - Brown, medium plastic, sandy, stones, moist,
stiff

SAND TILL - Brown, low plastic, silty, stones, wet, hard

- Standing water at 0.4m



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

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 2

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571131 N, 330670 E

Static Water Level

ELEVATION : 478.35m

TOPSOIL - Black, silty, wet

SILT - Brown, low plastic, saturated, very soft

CLAY - Brown, low plastic, silty, sandy, wet, soft

SILT TILL - Brown, medium plastic, sandy, stones, moist,
stiff

SAND TILL - Brown, low plastic, silty, stones, wet, hard

- Standing water at 0.9m
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responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.

Topsoil

OH

MH

PT

CH

OL

ML

SM

SW

CI

CL

SC

SP

LOCATION : Southeast Dike of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 3

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571158 N, 330602 E

Static Water Level

ELEVATION : 479.08m

TOPSOIL - Brown, silty, damp

- Standing water at 0.9m

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

SILT - Black, medium plastic, clayey, sandy, moist to wet,
firm

SILT - Grey, low plastic, sandy, saturated, very soft

SILT - Grey, high plastic, sandy, clayey, stones, damp, stiff

SILT TILL - Brown, medium plastic, sandy, stones, wet,
firm
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responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : Southeast Dike of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 4

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571207 N, 330667 E

Static Water Level

ELEVATION : 478.82m

- Standing water at 0.6m

TOPSOIL - Brown, silty, damp

CLAY - Brown, low plastic, sandy, damp, stiff

SILT - Brown, medium plastic, sandy, clayey, saturated, very
soft

SILT TILL - Brown, medium plastic, sandy, stones, wet,
firm

SILT - Black, medium plastic, clayey, sandy, moist to wet,
firm
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be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : Northeast Dike of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 5

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571261 N, 330667 E

Static Water Level

ELEVATION : 479.36m

- Standing water at 1.3m

TOPSOIL - Brown, silty, damp

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
moist, firm

SILT - Brown/black, fill, low plastic, clayey, damp, stiff

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
damp, firm

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

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
moist, firm
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responsible for actual site conditions proved to
be materially at variance from our analysis or
from the data generalization over untested areas.
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : Northwest Dike of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 6

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571284 N, 330609 E

Static Water Level

ELEVATION : 478.63m

- Standing water at 2.5m

TOPSOIL - Brown, silty, damp

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
moist, firm

SILT - Grey, low plastic, sandy, wet, soft

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
moist, firm

SILT - Black, medium plastic, clayey, sandy, moist to wet,
firm
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The soil logs are based upon objective data
available to us at the time of forming our
opinions. The soil logs indicate site specific
soil characteristics and must not be generalized
over larger areas due to the limited number of
test holes as compared to that of an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.

Topsoil
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LOCATION : Northwest Dike of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 7

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571235 N, 330544 E

Static Water Level

ELEVATION : 478.66m

- Standing water at 2.7m

TOPSOIL - Brown, silty, damp

SILT - Black, medium plastic, clayey, sandy, moist to wet,
firm

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
moist, firm

SILT - Grey, low plastic, sandy, wet, soft

SILT TILL - Brown, medium plastic, clayey, sandy, stones,
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 an unlimited
number of test holes. Every effort is made to
evaluate the information by methods generally
recognized. The soil logs represent our opinions.
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LOCATION : Southwest of Mc Auley Lagoon

PROJECT : Mc Auley Lagoon Study

1m

2'

0m 0

SAMPLE
DEPTH OF

DATE : May 3, 2017

TEST HOLE # 8

GW

GM

CLASSIFICATION
FIELD

GP

GC

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

CODE : E-730.02

METHOD OF SAMPLING : Drill Rig
COORDINATES: 5571165 N, 330467 E

Static Water Level

ELEVATION : 476.67m

- Standing water at 2.5m

TOPSOIL - Black, silty, wet

SILT - Brown, low plastic, clayey, saturated, very soft

CLAY - Brown, low plastic, silty, sandy, wet, soft

SILT TILL - Brown, medium plastic, sandy, clayey, stones,
moist, firm

SAND TILL - Brown, low plastic, silty, stones, saturated,
hard

SILT TILL - Brown, high plastic, stones, hard
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28 June 2017 

 
Project No. WX11334-2700 

 

J.R. Cousin Consultants Ltd. 

91 Scurfield Boulevard 

Winnipeg, Manitoba 

R3Y 1G4 
 
 

 

Attention: Mr. Oswald Wohlgemut 

 

Re:  Soils Analysis  
McAuley Lagoon Studies 

 

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 7 soil samples (grab samples) that 

were submitted to our office by JRCC.  Visual classification, moisture content, Atterberg limits 

and particle size testing were requested as well as comments relating to suitability of the soils to 

be used as a lagoon cell liner. 

 

2.0 LABORATORY TESTING 

 

On receipt, the grab samples were 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 

TH1 0.3 – 1.7  
26.8 38 15 23 0.0 26.0 43.0 30.9 

Classification: Clay (CL) – and silt, sandy, low plastic, very moist to wet 

TH3 0.5 – 1.7 
27.5 43 19 24 0.5 36.6 38.4 24.5 

Classification: Clay (CI) – and silt and sand, medium plastic, moist 

TH3 1.7 – 2.0 
23.4 29 14 15 1.0 48.4 32.0 18.6 

Classification: Clay (CL) – and sand, silty, low plastic, very moist 

TH3 2.8 – 4.5 
17.4 32 13 19 4.5 40.0 34.7 20.9 

Classification: Clay (CI) – and sand, silty, medium plastic, moist 

TH4 1.0 – 1.8 
29.0 38 15 23 1.2 33.9 35.0 29.9 

Classification: Clay (CI) – silty, sandy, medium plastic, moist 

TH6 0.8 – 3.0 
28.4 40 18 22 0.0 37.8 42.7 19.6 

Classification: Clay (CI) – and sand and silt, medium plastic, moist 

TH7 2.8 – 3.0 
20.2 29 13 16 1.0 52.4 28.0 18.5 

Classification: Clay (CL) – and sand, silty, low plastic, moist 

Note:  Sample information provided by JRCC 

 

3.0 DISCUSSION  

 

Amec Foster Wheeler was requested to comment on the suitability of the tested soils for use as 

a liner in a re-compacted or in-situ condition, based on the visual assessment and the test 

results summarized in Section 2.0 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) 

 

In general, materials meeting the combination of characteristics noted above would typically 

provide a re-compacted liner having a hydraulic conductivity not exceeding the maximum 

allowable value of 1x10-7 cm/sec required by Manitoba Conservation for construction of lagoon 

liners in Manitoba.  Where the characteristics of materials tested exceed one or more of these 

criteria, the required hydraulic conductivity may not be achieved. 

 

Based on the laboratory test data obtained on the grab samples, the following submitted 

samples meet the above criteria, and in this regard are expected to meet the maximum 

conductivity value specified by Manitoba Conservation with or without re-working.  
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- TH1, 0.3 – 1.7 m  - TH3, 0.5 – 1.7 m  

- TH3, 2.8 – 4.5 m  - TH4, 1.0 – 1.7 m  

 

The remaining samples marginally fall below these specifications and as such may meet the 

criteria of of 1x10-7 cm/sec, however it is recommended that hydraulic conductivity testing be 

completed on these samples to verify. Hydraulic conductivity testing would also be 

recommended on samples from TH3 and TH4 as, while meeting the requirements noted above, 

contain relatively amounts of sand and as such could potentially fall below the conductivity value 

specified by Manitoba Conservation as a result.   

 

Standard Proctor Moisture Dry Density Testing is recommended on all samples to evaluate 

workability and optimum moisture content conditions should they be selected for use in lagoon 

construction. 

 
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 

 

Jorden Wiwcharyk, P. Eng.    Reviewed by: 

Geotechnical Engineer    Trevor Gluck, P.Eng. 

       Associate Geotechnical Engineer 

 

Attachments:  Lab Summary (1)   
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17 November 2017 

 
Project No. WX11334-2700 

 

J.R. Cousin Consultants Ltd. 

91 Scurfield Boulevard 

Winnipeg, Manitoba 

R3Y 1G4 
 
 

 

Attention: Mr. Oswald Wohlgemut 

 

Re:  Soils Analysis  
McAuley Lagoon Studies 

 

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 3 soil samples (2 Shelby Tube 

samples, 1 grab sample) that were submitted to our office by JRCC.  Visual classification, 

moisture content, Atterberg limits and particle size testing were requested on the grab sample, 

with hydraulic conductivity testing requested on the Shelby Tube samples. Additionally, 

comments relating to suitability of the grab sample soil for use as a lagoon cell liner were 

requested. 

 

2.0 LABORATORY TESTING 

 

On receipt, the grab sample was classified in accordance with the Modified Unified Soil 

Classification System and was 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.  

 

The two Shelby tube samples were tested for hydraulic conductivity, with results summarized 

below. Hydraulic conductivity testing reports for both samples are appended to this report.  
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Table 1: Lab Results – TH8 

 

Sample 

Number 

Depth 

(m) 

Water 

Content 

(%) 

Atterberg Limits Particle Size Analysis 

Liquid 

Limit  

(%) 

Plastic 

Limit  

(%) 

Plasticity 

Index 

%  

Gravel 

% 

Sand 

%  

Silt 

% 

Clay 

TH8 1.5 – 3.0  
17.4 33 13 20 6.1 37.8 33.7 22.4 

Classification: Clay (CL) – and silt, sandy, low plastic, very moist to wet 

Note:  Sample information provided by JRCC 

 

Results of the hydraulic conductivity testing completed on the 2 Shelby tube samples were as 

follows: 

 

 TH3 1.5 – 2.1 m: 7.63 x 10-5 cm/sec 

 TH6 1.5 – 2.1 m: 8.27 x 10-7 cm/sec 

 

3.0 DISCUSSION  

 

Amec Foster Wheeler was requested to comment on the suitability of the TH8 soils for use as a 

liner in a re-compacted or in-situ condition, based on the visual assessment and the test results 

summarized in Section 2.0 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) 

 

In general, materials meeting the combination of characteristics noted above would typically 

provide a re-compacted liner having a hydraulic conductivity not exceeding the maximum 

allowable value of 1x10-7 cm/sec required by Manitoba Conservation for construction of lagoon 

liners in Manitoba.  Where the characteristics of materials tested exceed one or more of these 

criteria, the required hydraulic conductivity may not be achieved. 

 

Based on the laboratory test data obtained on the grab sample (TH8, 1.5 – 3.0 m), the 

submitted sample meets the above criteria, and in this regard is expected to meet the maximum 

conductivity value specified by Manitoba Conservation with or without re-working.  It is 

recommended that hydraulic conductivity testing be completed on the sample to verify.   

 

Standard Proctor Moisture Dry Density Testing is also recommended on all samples to evaluate 

workability and optimum moisture content conditions should they be selected for use in lagoon 

construction. 



JRCC Amec Foster Wheeler 

WX11334.2700 McAuley Lagoon Studies Environment & Infrastructure 

Soils Analysis 

 

P:\Jobs\11300's\11330's\11334 JRCC - 2014 Misc Testing\Phase 2700 - McAuley Lagoon\11334-2700 McAuley Lagoon Studies (TH3, TH6, TH8).doc 

 

 

 

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 

  

 

 

 

Jorden Wiwcharyk, P. Eng.    Reviewed by: 

Geotechnical Engineer    Trevor Gluck, P.Eng. 

       Associate Geotechnical Engineer 

 

Attachments:  Lab Summary – TH8 

  Hydraulic Conductivity Testing Results – TH3 

Hydraulic Conductivity Testing Results – TH6 

 

   





ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 2700

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 4-Oct-17

Winnipeg, MB    R3Y 1G4

PROJECT: McAuley Lagoon

TEST HOLE: TH03 PERMEANT: De-Aired Tap Water

SAMPLE NO.: 1 HYDRAULIC GRADIENT: 9.61

SAMPLE DEPTH: 1.5-2.1m

Sample Sample Water Dry Degree of Cell Back Differential

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

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

Initial 7.32 7.20 29.0% 1455 91.6%

Final 7.32 7.17 30.0% 1494 100.5%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

660 20.20 19.90 1.238 9.62E-05

540 20.40 20.20 0.980 9.42E-05

660 20.30 19.60 0.980 7.58E-05

300 10.00 9.30 0.980 8.06E-05

300 9.80 9.00 0.980 7.85E-05

360 11.00 10.70 0.980 7.56E-05

420 12.00 11.60 0.980 7.04E-05

Soil Description: CLAY - silty, some sand to sandy, medium to high plastic, moist, stiff ( pp = 1.50 ), 

dark grey to black, trace some organic, rootlet inclusion  (> 1cm)

Average Temperature 

Corrected Value (cm/s): 7.63E-05

Amec Foster Wheeler Environment & Infrastructure

Per:

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

Senior Associate Geotechnical Engineer

10/24/17 10:14 AM

10/24/17 10:30 AM

10/24/17 10:35 AM

10/24/17 10:14 AM

10/24/17 10:05 AM

10/24/17 10:25 AM

Flow (Q)

(seconds)

6.9203.4241.4

10/24/17 9:54 AM 10/24/17 10:05 AM

Reporting of these results constitutes a testing service only.  

10/24/17 10:30 AM

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

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

10/24/17 10:25 AM

10/24/17 10:35 AM

10/24/17 10:41 AM

10/24/17 10:41 AM

10/24/17 10:48 AM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



ASTM D5084 - HYDRAULIC CONDUCTIVITY REPORT

TO: Oswald Wohlgemut, M.Sc PROJECT NO: WX11334 - 2700

JR Cousin Consultants Ltd CLIENT: JR Cousin Consultants Ltd

91 Scurfield Boulevard DATE SUBMITTED: 4-Oct-17

Winnipeg, MB    R3Y 1G4

PROJECT: McAuley Lagoon

TEST HOLE: TH06 PERMEANT: De-Aired Tap Water

SAMPLE NO.: 1 HYDRAULIC GRADIENT: 9.80

SAMPLE DEPTH: 1.5-2.1m

Sample Sample Water Dry Degree of Cell Back Differential

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

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

Initial 7.17 6.91 29.3% 1422 88.2%

Final 7.13 6.84 33.7% 1418 100.7%

Time, t Temp. Hyd. Cond.

Influent Effluent Corr, c Corrected, K

(ml) (ml) (cm/s)

1800 0.70 0.70 1.238 1.31E-06

9000 2.80 2.90 0.980 8.44E-07

3900 1.25 1.30 0.980 8.71E-07

5100 1.75 1.60 0.980 8.75E-07

4800 1.30 1.40 0.980 7.49E-07

5400 1.70 1.60 0.980 8.14E-07

Soil Description: CLAY - silty, some sand, medium to high plastic, moist, 

stiff (pp=1.5), dark grey to black, trace some organic

Average Temperature 

Corrected Value (cm/s): 8.27E-07

Amec Foster Wheeler Environment & Infrastructure

Per:

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

Senior Associate Geotechnical Engineer

10/24/17 12:30 PM

10/24/17 3:00 PM

10/24/17 4:20 PM

10/24/17 12:30 PM

10/24/17 10:00 AM

10/24/17 1:35 PM

Flow (Q)

(seconds)

6.9203.4241.4

10/24/17 9:30 AM 10/24/17 10:00 AM

Reporting of these results constitutes a testing service only.  

10/24/17 3:00 PM

CONSTANT HEAD METHOD (K = cQL/thA)

Date & Time

Start End

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

10/24/17 1:35 PM

10/24/17 4:20 PM 10/24/17 5:50 PM

Tel +1 (204) 488-2997

Fax +1 (204) 489-8261

Amec Foster Wheeler Environment & Infrastructure

440 Dovercourt Drive

Winnipeg, Manitoba

R3Y 1N4



 
 

 
 
 

 
Groundwater Well Log Report, GWDrill Database (2014), Province of Manitoba, Groundwater Management 

  



Location:  NW11-15-29W 

Well_PID:          19773 

Owner:          WRB 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:      MA-17 

Well Use:       TEST WELL 

Water Use:       

UTMX:      330507.337 

UTMY:      5570927.44 

Accuracy XY:      UNKNOWN 

UTMZ:       

Accuracy Z:      UNKNOWN 

Date Completed: 1973 Nov 02 

WELL LOG 

  From   To       Log 

  (ft.)  (ft.) 

      0    3.0    CLAY-BROWN SANDY SOFT 

    3.0    6.0    TILL-BROWN FIRM 

    6.0   15.0    TILL-GREY STONY 

No construction data for this well. 

Top of Casing: 0 ft. below ground 

No pump test data for this well. 

REMARKS 

MCAULEY TOWN INVESTIGATION, N OF SCHOOL, NEAR FENCE OFF PTH 41 

______________________________________________________________________ 

Location:  NW11-15-29W 

Well_PID:          35002 

Owner:          RM  OF ARCHIE 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:      MA78-1 

Well Use:       TEST WELL 

Water Use:       

UTMX:      330507.337 

UTMY:      5570927.44 

Accuracy XY:      UNKNOWN 

UTMZ:       

Accuracy Z:       

Date Completed: 1978 Aug 09 

WELL LOG 

  From   To       Log 

  (ft.)  (ft.) 



      0    5.0    GRAVEL; STONY RED TO BROWN, OXIDIZED 

    5.0   10.0    TILL; BROWN, SILTY, CLAYEY, STONY 

   10.0   16.0    TILL; GREY 

No construction data for this well. 

Top of Casing: 0 ft. below ground 

No pump test data for this well. 

______________________________________________________________________ 

Location:  NW11-15-29W 

Well_PID:          35003 

Owner:          RM  OF ARCHIE 

Driller:        M & M Drilling Rivers Ltd. 

Well Name:      MA78-2 

Well Use:       TEST WELL 

Water Use:       

UTMX:      330507.337 

UTMY:      5570927.44 

Accuracy XY:      UNKNOWN 

UTMZ:       

Accuracy Z:       

Date Completed: 1978 Aug 09 

WELL LOG 

  From   To       Log 

  (ft.)  (ft.) 

      0    3.0    SAND; SILTY, CLAYEY 

    3.0    6.0    GRAVEL; COARSE RED-OXIDIZED 

    6.0    9.0    TILL; BROWN, STONY 

    9.0   15.0    TILL; GREY CLAYEY 

No construction data for this well. 

Top of Casing: 0 ft. below ground 

No pump test data for this well. 



 
 

 
 
 

 
Sludge Assessment Report, Assiniboine Injections Ltd. August 4, 2016 

  







 
 

 
 

Appendix B 

 
Table 1: McAuley Lagoon Population, Hydraulic and Organic Loading Projections to Design Year 20 

Manitoba Conservation and Climate – Wildlife and Fisheries Branch, Email Correspondence, May 21, 2019 

Manitoba Conservation and Climate – Fisheries Science and Fish Culture Section, Email Correspondence, 

May 22, 2019 

  



 
 

 
 
 

 
Table 1: McAuley Lagoon Population, Hydraulic and Organic Loading Projections to Design Year 20 

  



F:\700\730 Ellice-Archie, RM\730.02 McAuley Lagoon Study and EAP\03 Design\[Table 1 - McAuley.xlsx] Table 1 Report

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 7 Col 8 Col 9 Col 13 Col 14 Col 15

Community Population

Daily Per Capita BOD5 

Loading (Piped Collection 

System)

Daily BOD5 Loading (Piped 

Collection System)

Daily BOD5 Loading 

(Rural Septic Loading)

Total Daily BOD5 

Loading

Primary Cell Surface Area @ 

0.75 m Depth

Daily Per Capita Hydraulic 

Loading (includes 

Infiltration)

Daily Hydraulic Loading

Total Lagoon Storage 

Volume Required (230 

Days)

0.50% growth/year (kg/person/day) (kg/day) (kg/day) (kg/day) (m
2
) (L/person/day) (m

3
/day) (m

3
)

2018 0 90 90 0.076 6.8 8.4 15.2 2,721 372.0 33.5 7,700

2019 1 91 91 0.076 6.9 8.4 15.3 2,735 372.0 33.9 7,786

2020 2 92 92 0.076 7.0 8.4 15.4 2,749 372.0 34.2 7,872

2021 3 93 93 0.076 7.1 8.4 15.5 2,762 372.0 34.6 7,958

2022 4 94 94 0.076 7.1 8.4 15.5 2,776 372.0 35.0 8,044

2023 5 95 95 0.076 7.2 8.4 15.6 2,790 372.0 35.3 8,130

2024 6 96 96 0.076 7.3 8.4 15.7 2,803 372.0 35.7 8,216

2025 7 97 97 0.076 7.4 8.4 15.8 2,817 372.0 36.1 8,302

2026 8 98 98 0.076 7.5 8.4 15.9 2,831 372.0 36.5 8,388

2027 9 99 99 0.076 7.5 8.4 15.9 2,844 372.0 36.8 8,474

2028 10 100 100 0.076 7.6 8.4 16.0 2,858 372.0 37.2 8,560

2029 11 101 101 0.076 7.7 8.4 16.1 2,871 372.0 37.6 8,646

2030 12 102 102 0.076 7.8 8.4 16.2 2,885 372.0 38.0 8,732

2031 13 103 103 0.076 7.8 8.4 16.2 2,899 372.0 38.3 8,818

2032 14 104 104 0.076 7.9 8.4 16.3 2,912 372.0 38.7 8,904

2033 15 105 105 0.076 8.0 8.4 16.4 2,926 372.0 39.1 8,990

2034 16 106 106 0.076 8.1 8.4 16.5 2,940 372.0 39.5 9,076

2035 17 107 107 0.076 8.1 8.4 16.5 2,953 372.0 39.8 9,162

2036 18 108 108 0.076 8.2 8.4 16.6 2,967 372.0 40.2 9,248

2037 19 109 109 0.076 8.3 8.4 16.7 2,981 372.0 40.6 9,334

2038 20 110 110 0.076 8.4 8.4 16.8 2,994 372.0 41.0 9,420

McAULEY LAGOON - POPULATION AND WASTEWATER LOADING PROJECTIONS TO DESIGN YEAR 20

TABLE 1

Hydraulic Loading 

Total Population on Piped 

System

Calendar Year Project Year

Population Organic Loading
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Title Page 

Plan 1: Test Hole Location Plan 

Plan 2: Proposed Lagoon Location with Residential Setbacks and Drainage Route 

Plan 3: Proposed Lagoon Layout Plan 

Plan 4: Lagoon Dike, Liner and Inlet Details 

Plan 5: Degassing/Dewatering System, Escape Ramp, Spillway and Pipe Trench Details 

Plan 6: Sign, Access Road, Fence, Gate, Lock and Truck Turnaround Details 

Plan 7: Silt Fence, Valve, Single Trench Piping, Sten Log, Ditch, Pipe Boot Connection, Rip Rap and Valve Marker 

Details 
 



PLAN INDEX

LAGOON
PLAN 1. TEST HOLE LOCATION PLAN

PLAN 2. PROPOSED LAGOON LOCATION WITH RESIDENTIAL SETBACKS AND DRAINAGE ROUTE

PLAN 3. PROPOSED LAGOON LAYOUT PLAN

PLAN 4. LAGOON DIKE, LINER AND INLET DETAILS

PLAN 5. DEGASSING/DEWATERING SYSTEM, ESCAPE RAMP, SPILLWAY AND PIPE TRENCH DETAILS

PLAN 6. SIGN, ACCESS ROAD, FENCE, GATE, LOCK AND TRUCK TURNAROUND DETAILS

PLAN 7. SILT FENCE, VALVE, SINGLE TRENCH PIPING, STEN LOG, DITCH, PIPE BOOT CONNECTION,

RIP RAP AND VALVE MARKER DETAILS
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WASTEWATER STABILIZATION POND
NO TRESPASSING
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