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Shallowest well is #194153 
with UGR at 16.76 m below 
ground level 

)with surrounding wetlands
Distance approximately 100 m
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Modified EMS low low LA23046

Dairy EMS low low 12/9/2022

feedlot low low 12/9/2022
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Water wells ID: 194153, 194160/ -63/ -67 No wells within 400 m of a MSF/MCA

X

X

X

X

X
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RA 1 > 3 km yes

NA --> no increase in annual manure 
production

(Rural Agriculture)

NE 3-12-24 W4
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X

X

X

google earth

+/- 2 m

NA ( no increase in annual manure production)

X

X

X

X
Approval LA15009

553 m 738 m 922 m 1475 m
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X

January 29, 2024

February 27, 2024 
Lethbridge County

X X X

X X

X X X

X X X

X

LNID

X

Little Bow Gas Coop

X

X X

X

LA23046 TD Page 21 of 29



Modified liquid manure storage

yes16,668 m3

X

X
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see below

X
X

below 9 m bgl X
X

below 16.76 m X

X

X

X

Condition is required stating that soil moisture must remain within 2% of optimum moisture content, to test 
compaction density for every lift and have an engineer on site during construction (according to Technical Guideline 
Agdex 096-64) 

optimum moisture content: 18%, medium plastic clay
silty: 63%, clay 19%
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X

modified lagoon (hogs) 16,668 m3

dairy lagoon 1,757 m3

18,425 m3

6,345 m3
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PERMEABILITY TEST 
'''I >

CLIENT : Hutterian Brethren Church of Keho 

PROJECT : Materials Testing Services - Clay Liner Material 

JOB No. : BX30312100 
LOCATION: NE-12-012-23-W4M SAMPLE: --

BOREHOLE: Composite: Dugout Excavation DEPTH : --

DATE : 02-Jan-24 TECHNICIAN WK 

SAMPLE DATA 

Sample Description : Medium Plastic Clay 
Sample Diameter (mm) : 101.4 Cross Section Area ( cm2
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PERMEABILITY TEST
CLIENT : Hutterian Brethren Church of Keho
PROJECT : Materials Testing Services - Clay Liner Material
JOB No. : BX30312100
LOCATION : NE-12-012-23-W4M SAMPLE: --
BOREHOLE: Composite: Dugout Excavation DEPTH : --
DATE : 02-Jan-24 TECHNICIAN : WK

SAMPLE DATA
Sample Description : Medium Plastic Clay
Sample Diameter (mm) : 101.4 Cross Section Area (cm²) 80.7
Initial Sample Length (mm) : 112 Initial Volume (cm³) 904.0
Final Sample Length (mm) 112 Final Volume(cm³) 904.0

Change in Volume (cm³)
MOISTURE DETERMINATION DENSITY DETERMINATION

Before After Before After
Tare No. : Mould No.
Wt. Sample (wet + tare) (g) 189.4 431.9 Wt. Sample (wet + mould) (g) 3892.9 3943.7
Wt. Sample (dry + tare) (g) 160.3 361.2 Wt. Mould (g) 2004.2 2004.2
Wt. Tare (g) 9.8 9.9 Wt. Sample (wet) (g) 1856.2 1856.2
Wt. Water (g) 29.1 70.7 Volume Mould (cm³) 936.0 936.0
Wt. Sample (dry) (g) 150.5 351.3 Wet Density (kg/m³) 1983 1983
Moisture Content (%) 19.3% 20.1% Dry Density (kg/m³) 1662 1651

PERMEABILITY TEST DATA
Elapsed Time (sec) Permeability (cm/s)

Date Temp h0 h1 Time Elapsed Time Initial Average
December 18, 2023 24 26.5 9:00 AM
December 20, 2023 24 25.9 9:00 AM 172800.0 1.91E-08
December 20, 2023 24 25.9 9:00 AM
December 21, 2023 24 25.1 9:00 AM 86400.0 5.23E-08 3.57E-08
December 21, 2023 24 25.1 9:00 AM
December 22, 2023 24 24.6 9:00 AM 86400.0 3.35E-08 4.29E-08
December 22, 2023 24 24.6 9:00 AM

January 2, 2024 24 17.2 9:00 AM 950400.0 5.42E-08 4.39E-08

4.08E-08 cm/sec
REMARKS:   

Average Permeabilty, k , for test:

FORM : Permeability_15Jan2024
DATE: 2024-01-18

per: J.Lobbezoo, P.Eng.
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