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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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Table 1: RM of Wallace – Piped Collection and Truck Haul Lagoon - Population, 

Hydraulic, and Organic Loading Projections to Design Year 20 

  



F:\500\579 Wallace RM\579.02 Wastewater Lagoon Study\03 Design\[Table 1 - Pop & WW Prod - Wallace.xlsx]Lagoon Footprint

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9 Column 10 Column 11 Column 12 Column 13 Column 14 Column 15 Column 16 Column 17 Column 18 Column 19 Column 20

PRIMARY CELL

Area Req'd at 0.75m

Residents/Home Septic Tank (@56kg BOD/ha/day) (Includes Infiltration) For 230 Days

2.22% annual growth Actual Equivalent (1/3) 0.5% annual growth 35% of annual growth 65% of annual growth 3.0 0.5% annual growth (kg) 4.96 (kg) (kg) (sq. m.) L/person/day L/person/day (cu. m.) (cu. m.)

2013 0 129 47 16 1,397 57 100 1,340 4.65 0.38 6 0.076 29.8 52.7 9,408 288 250 81 18,610
2014 1 132 47 16 1,404 59 100 1,345 4.67 0.38 6 0.076 29.8 53.1 9,481 288 250 82 18,946
2015 2 135 47 16 1,411 62 100 1,349 4.68 0.38 6 0.076 29.8 53.5 9,556 288 250 84 19,286
2016 3 138 48 16 1,418 64 100 1,354 4.70 0.38 6 0.076 29.8 53.9 9,631 288 250 85 19,632
2017 4 141 48 16 1,425 67 100 1,358 4.72 0.38 6 0.076 29.8 54.4 9,707 288 250 87 19,982
2018 5 144 48 16 1,432 69 100 1,363 4.73 0.38 6 0.076 29.8 54.8 9,784 288 250 88 20,338
2019 6 147 48 16 1,439 72 100 1,368 4.75 0.39 6 0.076 29.8 55.2 9,863 288 250 90 20,699
2020 7 150 49 16 1,447 74 100 1,372 4.76 0.39 6 0.076 29.8 55.7 9,943 288 250 92 21,066
2021 8 154 49 16 1,454 77 100 1,377 4.78 0.39 6 0.076 29.8 56.1 10,023 288 250 93 21,438
2022 9 157 49 16 1,461 79 100 1,382 4.80 0.39 6 0.076 29.8 56.6 10,105 288 250 95 21,816
2023 10 161 49 16 1,468 82 100 1,386 4.81 0.39 6 0.076 29.8 57.1 10,188 288 250 97 22,199
2024 11 164 50 17 1,476 85 100 1,391 4.83 0.40 6 0.076 29.8 57.5 10,273 288 250 98 22,589
2025 12 168 50 17 1,483 87 100 1,396 4.85 0.40 6 0.076 29.8 58.0 10,358 288 250 100 22,984
2026 13 172 50 17 1,491 90 100 1,401 4.86 0.40 6 0.076 29.8 58.5 10,445 288 250 102 23,386
2027 14 175 50 17 1,498 92 100 1,406 4.88 0.40 6 0.076 29.8 59.0 10,534 288 250 103 23,794
2028 15 179 51 17 1,506 95 100 1,411 4.90 0.40 6 0.076 29.8 59.5 10,623 288 250 105 24,208
2029 16 183 51 17 1,513 98 100 1,415 4.91 0.41 6 0.076 29.8 60.0 10,714 288 250 107 24,629
2030 17 187 51 17 1,521 100 100 1,420 4.93 0.41 6 0.076 29.8 60.5 10,806 288 250 109 25,056
2031 18 192 51 17 1,528 103 100 1,425 4.95 0.41 6 0.076 29.8 61.0 10,900 288 250 111 25,490
2032 19 196 52 17 1,536 106 100 1,430 4.97 0.41 6 0.076 29.8 61.6 10,995 288 250 113 25,932
2033 20 200 52 17 1,544 108 100 1,435 4.98 0.41 6 0.076 29.8 62.1 11,092 288 250 115 26,380

0.5% annual growth

DAILY PER 
CAPITA BOD

DAILY SEPTIC 
TANK PUMP OUT

DAILY BOD 
PRODUCTION

WASTEWATER 
PRODUCTION 

(COMMUNITY AND 
SCHOOL)

TOTAL DAILY 
WASTEWATER 

VOLUME

WASTEWATER 
VOLUME

RURAL SEPTIC 
TANK PUMP 

OUTS PER DAY

ELKHORN AND 
VIRDEN SEPTIC 

TANK PUMP 
OUTS PER DAY

RURAL 
POPULATION ON 
HOLDING TANKS

RURAL 
POPULATION ON 
SEPTIC TANKS

TOTAL SEPTIC 
TANK PUMP 
OUTS PER 

DAY

CONSTRUCTION 
CAMP 

PERSONNEL ON 
HOLDING TANKS

WASTEWATER 
PRODUCTION 

(HOLDING TANK)

CALENDAR 
YEAR

DESIGN 
YEAR

COMMUNITY OF 
KOLA POPULATION

KOLA SCHOOL BUSSED IN 
STUDENTS

TOTAL RURAL 
POPULATION

TABLE 1
RM OF WALLACE - PIPED COLLECTION AND TRUCK HAUL LAGOON

POPULATION, HYDRAULIC, AND ORGANIC LOADING PROJECTIONS TO DESIGN YEAR 20

TIMELINE POPULATION ORGANIC LOADING HYDRAULIC LOADING



 
 
 
 
 

Manitoba Conservation and Water Stewardship - Fisheries Branch, May 28, 2014 
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Manitoba Conservation and Water Stewardship - Wildlife and Ecosystem Protection 
Branch, May 6, 2014 Email Correspondence 
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Stantec Consulting Ltd. Soils Analysis Report, December 12, 2013 

  



Stantec Consulting Ltd. 

199 Henlow Bay 

Winnipeg MB  R3Y 1G4 

Tel: (204) 488-6999 

Fax: (204) 488-6947 

 

   

 

December 12, 2013 

 

J.R. Cousin Consultants Ltd. 

91 A Scurfield Blvd. 

Winnipeg, MB 

R3Y 1G4 

 

Attention: Oswald Wohlgemut 

 

Oswald, 

 

Re: RM of Wallace Lagoon Construction  

 

Soils sample were submitted to our laboratory on November 29, 2013. The following tests were 

conducted on the soil samples: 

 Water Content (ASMT D2216) 

 Particle-Size Analysis (ASTM D422) 

 Atterberg Limits (ASTM D4318) 

 Soil Classification (ASTM D2487) 

 

The test results are summarized in the attached table and particle size analysis reports.  

An assessment of the soil samples was conducted to determine whether the soil represented by 

the bagged samples could be used in-situ as a lagoon liner and would obtain a hydraulic 

conductivity of less than 1.0 x 10-7 cm/sec without being reworked, and when re-moulded and re-

compacted.   

Based upon previous testing conducted in our laboratory, homogeneous soil samples with a 

plasticity index greater than 25 and a clay content greater than 50% will typically have a hydraulic 

conductivity of 1.0 x 10-7 cm/sec or less. All samples submitted do not fall within this range and are 

not considered suitable for use as a lagoon liner. Our comments regarding the potential use of the 

materials as a liner are based upon the soil being homogeneous with no preferential flow paths. It 

should be noted that estimating the hydraulic conductivity of a soil based upon classification test 

results (plasticity index and particle size analysis) alone might be misleading if the soil contains 

layers of sand, silt, or organic material.  

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

regarding this report. 

 
Trevor Schellenberg, B. Sc.  

Geotechnical E.I.T. 

  



December 11, 2013 

Page 2 of 2   

 

Testhole 
Depth 

(m) 
Visual Classification 

Water 

Content 

(%) 

Particle Size Analysis Atterberg Limits 

Soil 

Classification 

ASTM D2487 

Potential 

use as a 

lagoon liner 

when re-

moulded 

and re-

compacted 

Potential 

use as a 

lagoon 

liner 

without 

being 

reworked 

Gravel 

(%) 
Sand (%) 

Silt 

(%) 

Clay 

(%) 

<0.005 

mm 

Liquid 

Limit 

Plastic 

Limit 

Plasticity 

Index 75 to 

4.75 

mm 

Coarse 

<4.75 

to 2.0 

mm 

Medium 

<2.0 to 

0.425 

mm 

Fine     

<0.425 

to 0.075 

mm 

<0.075 

to 

0.005 

mm 

TH1 0.3 - 4.5 

brown, firm, moist, 

medium plasticity, 

sandy, trace fine gravel 

17.2 2.8 3.5 11.5 24.3 30.7 27.2 37 14 23 
CL (Sandy 

lean clay) 
No No 

TH4 0.2 - 2.1 

brown, firm, moist, 

medium plasticity, 

sandy, trace fine gravel 

16.2 5.1 4.5 14.0 23.7 30.0 22.7 30 14 16 
CL (Sandy 

lean clay) 
No No 

TH6 0.3 - 6.0 

brown, firm, moist, 

medium plasticity, 

sandy, trace fine gravel 

14.1 2.9 3.6 10.5 22.6 33.4 27.0 32 15 17 
CL (Sandy 

lean clay) 
No No 

Notes 

1. A high speed stirring device was used for 1 minute to disperse the test samples for particle size analysis. 

2. Atterberg limits conducted in accordance with ASTM D4318 Method B (one-point liquid limit). 

3. The soil samples were air-dried during sample preparation for Atterberg limits and particle size analysis. 



JR Cousin Consultants Ltd. PROJECT: RM of Wallace Lagoon 

91 A Scurfield Blvd. Construction

Winnipeg, MB

R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.:

SAMPLED BY: DATE RECEIVED:

SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 90.6

25.00 mm 100.0 0.425 mm 82.2

19.00 mm 100.0 0.250 mm 74.2

16.00 mm 100.0 0.150 mm 65.9

12.50 mm 99.6  0.075 mm 57.9

9.50 mm 99.5 0.005 mm 27.2

4.75 mm 97.2 0.002 mm 21.6

2.00 mm 93.7 0.001 mm NT*

Coarse

<4.75 to 2.0 mm

Medium

 <2.0 to 0.425 mm

Fine

<0.425 to 0.075 mm

2.8 3.5 11.5 24.3 30.7 27.2 NT*

NT* Sample not tested for colloids

REVIEWED BY:

199 Henlow Bay, Winnipeg, Manitoba R3Y 1G4  Phone (204) 488-6999  Fax  (204) 488-6915

SIZE 

PARTICLE 

Gravel, %

75 to 4.75 mm

Colloids, %

< 0.001 mm

Silt, %

<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

December 11, 2013

Clay, %

<0.005 mm

Trevor Schellenberg, B.Sc., EIT

Client

TH1 at 0.3 - 4.5 m

123301314

PARTICLE SIZE ANALYSIS
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November 30, 2013
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JR Cousin Consultants Ltd. PROJECT: RM of Wallace Lagoon 

91 A Scurfield Blvd. Construction

Winnipeg, MB

R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.:

SAMPLED BY: DATE RECEIVED:

SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 86.8

25.00 mm 100.0 0.425 mm 76.4

19.00 mm 100.0 0.250 mm 67.8

16.00 mm 99.4 0.150 mm 59.6

12.50 mm 99.4  0.075 mm 52.7

9.50 mm 98.7 0.005 mm 22.7

4.75 mm 94.9 0.002 mm 16.8

2.00 mm 90.4 0.001 mm NT*

Coarse

<4.75 to 2.0 mm

Medium

 <2.0 to 0.425 mm

Fine

<0.425 to 0.075 mm

5.1 4.5 14.0 23.7 30.0 22.7 NT*

NT* Sample not tested for colloids

REVIEWED BY:

199 Henlow Bay, Winnipeg, Manitoba R3Y 1G4  Phone (204) 488-6999  Fax  (204) 488-6915

SIZE 

PARTICLE 

Gravel, %

75 to 4.75 mm

Colloids, %

< 0.001 mm

Silt, %

<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

December 11, 2013

Clay, %

<0.005 mm

Trevor Schellenberg, B.Sc., EIT

Client

TH4 at 0.2 - 2.1 m

123301314

PARTICLE SIZE ANALYSIS

ASTM D422

November 30, 2013
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JR Cousin Consultants Ltd. PROJECT: RM of Wallace Lagoon 

91 A Scurfield Blvd. Construction

Winnipeg, MB

R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.:

SAMPLED BY: DATE RECEIVED:

SAMPLE ID: TESTED BY:

PERCENT PERCENT

PASSING PASSING

37.50 mm 100.0 1.18 mm 90.6

25.00 mm 100.0 0.425 mm 83.0

19.00 mm 100.0 0.250 mm 75.2

16.00 mm 100.0 0.150 mm 67.2

12.50 mm 99.7  0.075 mm 60.4

9.50 mm 99.2 0.005 mm 27.0

4.75 mm 97.1 0.002 mm 21.3

2.00 mm 93.5 0.001 mm NT*

Coarse

<4.75 to 2.0 mm

Medium

 <2.0 to 0.425 mm

Fine

<0.425 to 0.075 mm

2.9 3.6 10.5 22.6 33.4 27.0 NT*

NT* Sample not tested for colloids

REVIEWED BY:

199 Henlow Bay, Winnipeg, Manitoba R3Y 1G4  Phone (204) 488-6999  Fax  (204) 488-6915

SIZE 

PARTICLE 

Gravel, %

75 to 4.75 mm

Colloids, %

< 0.001 mm

Silt, %

<0.075 to 0.005 mm

PARTICLE 

SIZE 

Sand, %

December 11, 2013

Clay, %

<0.005 mm

Trevor Schellenberg, B.Sc., EIT

Client

TH6 at 0.3 - 6.0 m

123301314

PARTICLE SIZE ANALYSIS

ASTM D422

November 30, 2013

Nestor Abarca

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
e

rc
e

n
t 

P
a

ss
in

g
 (

%
) 

Particle Size (mm) 



 
 
 
 
 

Stantec Consulting Ltd. Soils Analysis Report, January 24, 2014 

  



Stantec Consulting Ltd. 
199 Henlow Bay 
Winnipeg MB  R3Y 1G4 
Tel: (204) 488-6999 
Fax: (204) 488-6947 

January 24, 2013 

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

Attention: Oswald Wohlgemut 

Oswald, 

Re: RM of Wallace Lagoon Construction 

Two Shelby tube samples were submitted to our laboratory on December 23, 2013. Hydraulic 
conductivity testing (ASTM D5084) was conducted on both samples received, with test results 
summarized in the attached table.  

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

Based on the hydraulic conductivity test results from the two samples submitted, these samples 
would be consider suitable as a lagoon liner with or without being re-worked. Both samples 
achieved a hydraulic condutivity value of less than 1x10-7 cm/sec.

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

German Leal, B.Sc., P.Eng. 
Project Manager, Geotechnical Engineering 



January 24, 2014 
Page 2 of 2   

Table 1 - Hydraulic Conductivity Test Data 

Testhole Depth 
(m) 

Hydraulic Conductivity, 
“k20” 

Potential use as a 
lagoon liner without 

being reworked 

Potential use as a lagoon 
liner when re-moulded and 

re-compacted 

TH1 1.5 - 2.1 1.5x10-8 cm/sec Yes Yes 

TH6 1.5 - 2.1 2.5x10-8 cm/sec Yes Yes 

 

 



J.R. Cousin Consultants Ltd. PROJECT: RM of Wallace Lagoon Construction
91 A Scurfeild Blvd.   
Winnipeg, MB
R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.: 123301315

SAMPLE I.D.: TH1 at 1.5 m to 2.1 m

SOIL DESCRIPTION: Clay till - brown, firm, moist, medium plasticity

trace coarse gravel, trace fine to coarse sand

DATE TESTED: 03-Jan-14

CONFINING PRESSURE (kPa): 137.9

EFFECTIVE SATURATION STRESS (kPa): 34.5

ASSUMED SPECIFIC GRAVITY: 2.75

HYDRAULIC GRADIENT: 19.1

TYPE OF PERMEANT LIQUID: De-aired Water

HYDRAULIC CONDUCTIVITY, "k" (cm/s): 1.5E-08

HYDRAULIC CONDUCTIVITY, "k20" (cm/s): 1.5E-08

Height (mm)
Diameter 

(mm)
Wet Mass (g)

Dry Density 

(g/cm
3
)

Water Content (%)
Saturation 

(%)

Initial Reading 78.1 72.4 701.0 1.872 16.4 96.3

Final Reading 77.7 72.6 713.7 1.922 15.3 97.5

January 24, 2014 REVIEWED BY: German E. Leal, B.Sc., EIT
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J.R. Cousin Consultants Ltd. PROJECT: RM of Wallace Lagoon Construction
91 A Scurfeild Blvd.
Winnipeg, MB
R3Y 1G4

Attention: Oswald Wohlgemut PROJECT NO.: 123301315

SAMPLE I.D.:

SOIL DESCRIPTION:

DATE TESTED:

TH6 at 1.5 m to 2.1 m

Silty clay till - tan, soft, moist, medium plasticity, 
trace fine to coarse gravel, trace fine to coarse sand 
03-Jan-14

CONFINING PRESSURE (kPa): 137.9

EFFECTIVE SATURATION STRESS (kPa): 34.5

ASSUMED SPECIFIC GRAVITY: 2.71

HYDRAULIC GRADIENT: 19.3

TYPE OF PERMEANT LIQUID: De-aired Water

HYDRAULIC CONDUCTIVITY, "k" (cm/s): 2.6E-08

HYDRAULIC CONDUCTIVITY, "k20" (cm/s): 2.5E-08

Height (mm)
Diameter 

(mm)
Wet Mass (g)

Dry Density 

(g/cm
3
)

Water Content (%)
Saturation 

(%)

Initial Reading 77.6 72.5 692.4 1.855 16.5 97.1

Final Reading 76.9 72.8 694.2 1.845 17.4 100.6

January 24, 2014 REVIEWED BY: German E. Leal, B.Sc., EIT

HYDRAULIC CONDUCTIVITY
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Driller’s Well Logs 

  



LOCATION:  14-10-29W 
 
Well_PID:          815 
Owner:          E RUSSEL 
Driller:        MANITOBA GOVERNMENT 
Well Name:       
Well Use:       PRODUCTION 
Water Use:      Domestic 
UTMX:      333479.679 
UTMY:      5522871.58 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1911 Aug 26 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0   25.0    CLAY 
   25.0   79.9    CLAY AND STONES 
   79.9   99.9    STONES AND BOULDERS 
   99.9  134.9    BLUE CLAY AND STONES 
  134.9  149.9    HARDPAN 
  149.9  169.9    STICKY SHALE 
  169.9  331.8    SHALE, SALTY WATER 
 
WELL CONSTRUCTION 
 
  From   To    Casing       Inside   Outside  Slot     Type       Material 
  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 
      0  228.8 casing           4.50                               
 
Top of Casing:   ft. below ground 
 
PUMPING TEST 
 
Date:                          
Pumping Rate:                   Imp. gallons/minute 
Water level before pumping:    79.9 ft. below ground 
Pumping level at end of test: ?? ft. below ground 
Test duration:                ??? hours, ?? minutes 
Water temperature:            ?? degrees F 
 
REMARKS 
 
GROUND LEVEL ELEV EST 1730 FT 
 
______________________________________________________________________ 
 
 
LOCATION:  SW14-10-29W 
 
Well_PID:          814 



Owner:          E RUSSELL 
Driller:        MANITOBA GOVERNMENT 
Well Name:       
Well Use:       TEST WELL 
Water Use:       
UTMX:      333064.461 
UTMY:      5522470.01 
Accuracy XY:      UNKNOWN 
UTMZ:       
Accuracy Z:       
Date Completed: 1911 Aug 25 
 
WELL LOG 
 
  From   To       Log 
  (ft.)  (ft.) 
      0   20.0    YELLOW CLAY 
   20.0   60.0    BLUE CLAY 
   60.0   79.9    BLUE CLAY AND BOULDERS 
   79.9  109.9    STONES AND BOULDERS 
  109.9  144.9    BLUE CLAY AND STONES 
  144.9  159.9    HARDPAN 
  159.9  331.8    SHALE, SALTY WATER AT 330 FEET 
 
No construction data for this well. 
 
Top of Casing:   ft. below ground 
 
PUMPING TEST 
 
Date:                          
Pumping Rate:                   Imp. gallons/minute 
Water level before pumping:    79.9 ft. below ground 
Pumping level at end of test: ?? ft. below ground 
Test duration:                ??? hours, ?? minutes 
Water temperature:            ?? degrees F 
 
REMARKS 
 
GROUND LEVEL ELEV EST 1730 FT 
 
 



 
 
 

Appendix D 
 

Title Page 

Plan L1: Proposed Lagoon with Test Hole Location and Setback Plan 

Plan L2: Proposed Lagoon Drainage Route 

Plan L3: Proposed Lagoon Layout Plan  

Plan L4: Dike Details 

Plan L5: Truck Turnaround, Access Road, Fence, Gate, Lock and Sign Details 

Plan L6: Silt Fence, Valve, Valve Marker, Rip Rap and Ditch Details 
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