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Approval LA23048 approved the construction of a new sheep facility with a concrete liner. This application for
amendment seeks to amend the liner to a naturally occuring protective layer with the following as-built dimensions:

- Ewe/lambing barn: 36 m x 311.7 m (118' x 1022' 8") 
- Feeder barn: 32.2 m x 120.9 m (105' 8" x  396' 8")
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1,022' 8"
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3102 12 Avenue South
Lethbridge, Alberta  T1H 5V1

T: +1 403 327-7474
www.wsp.com

15 February 2024

WSP File: CA0022671.6721 / BX30775

Hejo Farms Ltd.
PO Box 491
Coaldale, Alberta  T1M 1N5

Attention: Johan Bennen

Re: Geotechnical Review and Evaluation
NRCB Permitting of Proposed Manure Storage Lagoon
SW-25-008-20-W4M, near Coaldale, Alberta

As requested, WSP E&I Canada Limited (WSP) has carried out a geotechnical review and evaluation of the 
above-captioned site relative to the required protection of the groundwater resource, as required by the 

letter 
describes site soil conditions to support a permit application related to proposed liquid manure storage 
lagoon to be located in the northwest area of SW-25-008-20-W4M (refer to Figure 1, attached).

In order to demonstrate the suitability of the naturally existing soils for consideration as a naturally 
occurring protective layer to the groundwater, four boreholes were advanced at the site on 
January 2, 2024.  The boreholes were advanced at the approximate locations denoted as JB1-24 to JB4-24
on Figure 1, attached.  

The boreholes were advanced by a truck-mounted drill rig owned and operated by Chilako Drilling
Services and extended to depths ranging between 11.6 m and 12.0 m below existing grades.  The
boreholes were logged by Larry Delong of Chilako Drilling Services.

In general, the natural mineral soils encountered within the boreholes consisted of a thin lacustrine silty 
clay layer which was underlain by clay till. While minor groundwater accumulation was noted during the 
drilling in JB2-24 at approximately 8.2 m depth, no groundwater resource (as defined by the AOPA) was 
identified within the 12 m investigation depth at the proposed lagoon site.

Samples of soil collected from the screened zone of boreholes JB1-24 to JB4-24 were subjected to 
laboratory grain size (i.e., hydrometer) analyses.  The results (attached) indicate a textural breakdown of 
approximately:

Table 1: Soil Textural Analyses

Borehole/Depth % Gravel % Sand % Silt % Clay
JB1-24 / 9.0-10.5m 1 34 48 17
JB2-24 / 9.0-10.5m 1 35 46 18
JB3-24 / 9.0-10.5m 0 35 45 20
JB4-24 / 9.0-10.5m 0 30 52 18

To measure the in situ permeability of the subsurface soils, a 50 mm diameter PVC monitoring well was
constructed in borehole JB1-24.  The test well was screened from 7.7 m to 11.6 m depth.  Well saturation 
of the 50 mm diameter monitoring well was carried out by filling the monitoring well to the top for 
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JB1-24

Modified Falling Head Permeability Equation

taken from USBR Engineering Geology Field Manual Volume 2 (2001)

WSP File: BX30775

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 3.90 length of sand section (m)
h1 12.10 initial height of water above base of hole (m)
h2 11.26 final height of water above base of hole (m)
t 3.0 time of test (h)

k s  = 1.5E-07 cm/sec

JB1-24 - Hejo Farms

In Situ Permeability Test
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HYDROMETER TEST
WSP Environment & Infrastructure Solutions

     GRAVEL      SAND
  Coarse       Fine    C      M F

Remarks:

D10 =  Gravel 1
D30 =  Sand 34
D60 =  Silt 48

#N/A  Clay 17
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: CA
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HYDROMETER TEST
WSP Environment & Infrastructure Solutions

     GRAVEL      SAND
  Coarse       Fine    C      M F

Remarks:

D10 =  Gravel 1
D30 =  Sand 35
D60 =  Silt 46

#N/A  Clay 18
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: CA

Cu =

  CLAY

BX30775

      SILT

JB2-24
9.5-10.5

Sample # 3
February 8, 2024

Cc =
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HYDROMETER TEST
WSP Environment & Infrastructure Solutions

     GRAVEL      SAND
  Coarse       Fine    C      M               F

Remarks:

D10 =  Gravel 0
D30 =  Sand 35
D60 =  Silt 45

#N/A  Clay 20
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: CA9.0-10.5
Sample # 1
February 8, 2024

Cc =

Summary

J. Bennan

COBBLES

JB3-24

Cu =

  CLAY

BX30775
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HYDROMETER TEST
WSP Environment & Infrastructure Solutions

     GRAVEL      SAND
  Coarse       Fine    C      M F

Remarks:

D10 =  Gravel 0
D30 =  Sand 30
D60 =  Silt 52

#N/A  Clay 18
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: CA9.0-10.5
Sample # 2
February 8, 2024

Cc =

Summary

J. Bennan

COBBLES

JB4-24

Cu =

  CLAY

BX30775
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Site Location: SW25-8-20W4, Hejo Farms (Johan Bennen) Date: 2-Jan-24
Hole # Location Depth Texture Moisture Geological Sample Remarks
JB1-24 0384841 0-0.15 CL M Topsoil

5503531 0.15-0.8 CL-SiCL M Lac V. Firm, med plastic, brown
0.8-6.4 CL M Till Stiff, med plastic, brown
6.4-7.6 CL M Till Stiff, med plastic, brown, oxidized

7.6 Sat Sat sand streaks
7.6-8.5 CL-C M Till Stiff, med plastic, brown
8.5-11.6 CL-C M Till 9.0-10.5 Stiff, med plastic, dark brown

50mm H.C. Well installed to 11.6m BGS
Screen: 11.6-8.6m
Sand: 11.6-7.7m
Bentonite: 7.7-0.0m
Stickup: 0.5m
Hole Diameter: 0.15m

JB2-24 0384803 0-0.15 CL M Topsoil
5503531 0.15-0.7 CL-SiCL M Lac V. Firm, med plastic, brown

0.7-6.2 CL M Till Stiff, med plastic, brown
6.2-8.2 CL-C M Till Stiff, med plastic, brown, oxidized
8.2-9.3 CL M Till Sat Sand lensing, water in test hole
9.3-12.0 CL-C M Till 9.5-10.5 Stiff, med plastic, dark brown

JB3-24 0384803 0-0.15 CL M Topsoil
5503561 0.15-0.8 CL-SiCL M Lac V. Firm, med plastic, brown

0.8-4.0 CL M Till V. Firm, med plastic, brown
4.0-5.0 CL M Till V. Firm, med plastic, yellow brown,

some oxidation
5.0-10.5 CL-C M Till 9.0-10.5 Stiff, med plastic, brown, some oxidation
10.5-12.0 CL-C M Till Stiff, med plastic, oxidized, VM sand streaks

JB4-24 0384843 0-0.15 CL M Topsoil
5503561 0.15-0.75 CL-SiCL M Lac

0.75-4.5 CL M Till V. Firm, med plastic, brown
4.5-6.2 CL M Till 4.0-4.5 V. Firm, med plastic, brown, M sand streaks
6.2-8.1 CL M Till Firm, med plastic, brown, sat sand streaks
8.1-12.0 CL-C M Till 9.0-10.5 Stiff, med plastic, brown

Legend: L Loam
C Clay
S Sand
Gr. Gravel
Si Silt
F Fine (sand)
VF Very Fine (sand)

CHILAKO DRILLING SERVICES LTD
Box 942 Coaldale, Alberta, T1M 1M8

(403) 345-3710
SOIL PROFILE AND PARENT MATERIAL DESCRIPTION
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CLIENT: ATTENTION: REL JOB NO.: 242-450

PROJECT: CONSULTANT: JOB NO.: 24-251

LOCATION: ACTIVITY: INSPECTOR: Z. Wittke

#2 CONTRACTOR: DATE:

DENSITY (kg/m3) MOISTURE DENSITY (kg/m3)
(Initial)

DENSITY (kg/m3)
(Corrected)

MOISTURE

1 2/Oct/24 0.5m BG CLAY 300 NDT 1740 17.0% 1761 17.4% 101.2%
2 2/Oct/24 0.5m BG CLAY 300 NDT 1740 17.0% 1717 16.7% 98.7%
3 2/Oct/24 0.5m BG CLAY 300 NDT 1740 17.0% 1705 16.8% 98.0%
4 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 5% 1774 1746 15.1% 100.3%
5 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 5% 1777 1749 15.0% 100.5%
6 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 10% 1813 1760 15.5% 101.2%
7 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1767 15.2% 101.6%
8 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1725 15.0% 99.1%
9 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1773 16.5% 101.9%
10 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1707 15.4% 98.1%
11 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1705 15.3% 98.0%
12 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 10% 1814 1761 15.9% 101.2%
13 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 5% 1787 1759 15.0% 101.1%
14 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 5% 1799 1772 16.4% 101.8%
15 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1757 15.8% 101.0%
16 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 10% 1799 1745 15.3% 100.3%
17 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 10% 1792 1737 15.2% 99.8%
18 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 15% 1833 1757 15.2% 101.0%
19 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1732 15.9% 99.5%
20 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1717 15.0% 98.7%
21 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 5% 1776 1748 15.1% 100.4%
22 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 20% 1863 1768 16.3% 101.6%
23 2/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1716 18.3% 98.6%
24

25

26
Moisture % Compaction %

CLAY 15.8% 100.2%
Additional Comments:

1009 13th Avenue
Coaldale, AB T1M 0E4

REPORT NO.: Dennis Dirtworx LTD. SPECIFIED COMPACTION: 98.0 % Minimum 2-Oct-2024

NUCLEAR DENSITY FIELD TEST REPORT
Dennis Dirtworx LTD. James Van Braak
Hejo Farms - Sheep Barn Pad

TEST  
NO. DATE   TESTED GRADE DEPTH

(m) TEST LOCATION SOIL 
TYPE

PROBE 
DEPTH

3614 - 18th Avenue North
Lethbridge, AB T1H 5S7 Hejo Farms - Rg Rd 201 Compaction - Subgrade

50m E, 7m S of NW Corner of Pad Retest of Shot #3, Report #1

70m E, 5m S of NW Corner of Pad Retest of Shot #4, Report #1

90m E, 5m S of NW Corner of Pad Retest of Shot #5, Report #1

DENSITY 
MODE

STANDARD PROCTOR (ASTM D698) Material
Percent 

Oversized

CONSTRUCTED % PROCTOR 
DENSITY

(ASTM 6938)
REMARKS

20m S, 100m W of NE Corner of Pad

20m S, 130m W of NE Corner of Pad

20m S, 160m W of NE Corner of Pad

20m S, 10m W of NE Corner of Pad

20m S, 40m W of NE Corner of Pad

20m S, 70m W of NE Corner of Pad

30m S, 130m W of NE Corner of Pad

30m S, 100m W of NE Corner of Pad

30m S, 70m W of NE Corner of Pad

20m S, 160m W of NE Corner of Pad

20m S, 190m W of NE Corner of Pad

30m S, 160m W of NE Corner of Pad

50m S, 160m W of NE Corner of Pad

70m S, 160m W of NE Corner of Pad

70m S, 130m W of NE Corner of Pad

50m S, 70m W of NE Corner of Pad

50m S, 100m W of NE Corner of Pad

50m S, 130m W of NE Corner of Pad

AVERAGE

70m S, 100m W of NE Corner of Pad

70m S, 70m W of NE Corner of Pad

Materials Technician: Zayne Wittke Contractor's Representative

Distribution List: Authorized Signatures:
  Fill Material Consisting of Clay 1. James Van Braak - jamesvb@dennisdirtworx.ca
  Sheeps Foot Packer Used

Project Manager

The data presented herein is for the sole use of the client indicated.  Roseke Engineering is no responsible or liable for use of this report by other parties without the knowledge and consent of Roseke Engineering Ltd.  The testing services reported herein have been performed in accordance with recognized industry standards unless otherwise noted.  No other warranty is made.   The test data shown does not include or represent any interpretation or 
opinion of specification compliance or material sutiability.  Should engineering interpretation be required, please provide written reuqest to Roseke Engineering Ltd.

Reviewed By: Devon Rowley
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CLIENT: ATTENTION: REL JOB NO.: 242-450

PROJECT: CONSULTANT: JOB NO.: 24-251

LOCATION: ACTIVITY: INSPECTOR: Z. Wittke

#3 CONTRACTOR: DATE:

DENSITY (kg/m3) MOISTURE DENSITY (kg/m3)
(Initial)

DENSITY (kg/m3)
(Corrected) MOISTURE

1 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1707 15.4% 98.1%
2 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 5% 1787 1759 17.0% 101.1%
3 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1748 17.1% 100.5%
4 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1731 15.1% 99.5%
5 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1710 15.5% 98.3%
6 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1740 16.5% 100.0%
7 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1752 15.0% 100.7%
8 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1752 15.4% 100.7%
9 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1769 16.5% 101.7%

10 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1752 15.3% 100.7%
11 4/Oct/24 @ Grade CLAY 300 NDT 1740 17.0% 1752 15.5% 100.7%

24

25

26
Moisture % Compaction %

CLAY 15.8% 100.2%
Additional Comments:

1009 13th Avenue
Coaldale, AB T1M 0E4

REPORT NO.: Dennis Dirtworx LTD. SPECIFIED COMPACTION: 98.0 % Minimum 4-Oct-2024

NUCLEAR DENSITY FIELD TEST REPORT
Dennis Dirtworx LTD. James Van Braak
Hejo Farms - Sheep Barn Pad

TEST   
NO. DATE   TESTED GRADE DEPTH

(m) TEST LOCATION SOIL 
TYPE

PROBE 
DEPTH

3614 - 18th Avenue North
Lethbridge, AB T1H 5S7 Hejo Farms - Rg Rd 201 Compaction - Subgrade

30m S, 10m W of NE Corner of Pad

30m S, 40m W of NE Corner of Pad

30m S, 80m W of NE Corner of Pad

DENSITY 
MODE

STANDARD PROCTOR (ASTM D698) Material
Percent 

Oversized

CONSTRUCTED % PROCTOR 
DENSITY

(ASTM 6938)
REMARKS

20m S, 40m W of NW Corner of Pad

15m S, 80m W of NW Corner of Pad

15m S, 50m W of NW Corner of Pad

30m S, 120m W of NE Corner of Pad

20m S, 120m W of NW Corner of Pad

20m S, 80m W of NW Corner of Pad

15m S, 30m W of NW Corner of Pad

15m S, 10m W of NW Corner of Pad

AVERAGE

Materials Technician: Zayne Wittke Contractor's Representative

Distribution List: Authorized Signatures:
     Fill Material Consisting of Clay 1. James Van Braak - jamesvb@dennisdirtworx.ca
     Sheeps Foot Packer Used

Project Manager

The data presented herein is for the sole use of the client indicated.  Roseke Engineering is no responsible or liable for use of this report by other parties without the knowledge and consent of Roseke Engineering Ltd.  The testing services reported herein have been performed in accordance with recognized industry standards unless otherwise noted.  No other warranty is made.   The test data shown does not include or represent any interpretation or opinion of 
specification compliance or material sutiability.  Should engineering interpretation be required, please provide written reuqest to Roseke Engineering Ltd.

Reviewed By: Devon Rowley
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