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Note: Barn 1 and 2 have been replaced by calf barn

LA17054 TD Page 2 of 22

- Calf barn (210' x 140') with 18" pit (deep)
-Transfer pit 9210' long x 8' wide x 8' deep)

1
2
3

4
5
6

(77.8 m x 38.2 m x 0.5 m deep)

(77.8 m x 2.4 m x 2.4 m deep)
7
8

(39 m x 14.5 m, as per LA15037. Clerical error in LA15045 listed wrong 
dimensions)

Note: Manure pit being re-purposed and no longer being used as a manure collection area. 
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AO Comment: applicant proposing to remove all beef feeders (1,200) from CFO. Proposing to 
increase beef feeder calves by 14,000 from 2,500 (total proposed 16,500). 

The applicant is proposing to apply RCC (roller compacted concrete) on top of the soil (applying for a naturally 
occurring protective layer). 



Figure 1 – Van Huigenbos Farms – Proposed Feedlot Expansion Map 
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Far Northwest pen area (not highlighted) will not be used to hold animals.
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Category 
of 

Livestock

Type of Livestock Factor A Technology
Factor

MU LSU 
Factor

Number of 
Animals

LSU

Beef Cows/Finishers (900+ lbs) 0.700 0.700 0.910 0.4459 -            
Beef Feeders (450 - 900 lbs) 0.700 0.700 0.500 0.2450 -            
Beef Feeder Calves (<550 lbs) 0.700 0.700 0.275 0.1348 16,500      2,223.4     
Horses - PMU 0.650 0.700 1.000 0.4550 -            
Horses - Feeders > 750 lbs 0.650 0.700 1.000 0.4550 -            
Horses - Foals < 750 lbs 0.650 0.700 0.300 0.1365 -            
Mules 0.600 0.700 1.000 0.4200 -            
Donkeys 0.600 0.700 0.670 0.2814 -            -            
Bison 0.600 0.700 1.000 0.4200 -            
Other -            
Free Stall – Lactating Cows with all 
associated dries, heifers, and 
calves*

0.800 1.100 2.000 1.7600 -            

Free Stall – Lactating Cows with Dry 
Cows only*

0.800 1.100 1.640 1.4432 -            

Free Stall – Lactating Cows only 0.800 1.100 1.400 1.2320 -            
Tie Stall – Lactating Cows only 0.800 1.000 1.400 1.1200 -            
Loose Housing – Lactating Cows 
only

0.800 1.000 1.400 1.1200 -            

Dry Cow 0.800 0.700 1.000 0.5600 -            

Replacements – Bred Heifers 
(Breeding to Calving)

0.800 0.700 0.875 0.4900 -            

Replacements  - Growing Heifers 
(350 lbs to breeding)

0.800 0.700 0.525 0.2940 -            

Calves (< 350 lbs) 0.800 0.700 0.200 0.1120 -            
Other -            
Farrow to finish * 2.000 1.100 1.780 3.9160 -            
Farrow to wean * 2.000 1.100 0.670 1.4740 -            
Farrow only * 2.000 1.100 0.530 1.1660 -            
Feeders/Boars 2.000 1.100 0.200 0.4400 -            
Growers/Roasters 2.000 1.100 0.118 0.2600 -            
Weaners 2.000 1.100 0.055 0.1210 -            
Other -            
Farrow to finish * 2.000 0.800 1.780 2.8480 -            
Farrow to wean * 2.000 0.800 0.670 1.0720 -            
Farrow only * 2.000 0.800 0.530 0.8480 -            
Feeders/Boars 2.000 0.800 0.200 0.3200 -            
Growers/Roasters 2.000 0.800 0.118 0.1888 -            
Weaners 2.000 0.800 0.055 0.0880 -            
Other -            
Chicken - Breeders - Solid 1.000 0.700 0.010 0.0070 -            
Chicken - Layers - Liquid (includes 
associated pullets)

2.000 1.100 0.008 0.0176 -            

Chicken - Layers - (Belt Cage) 2.000 0.700 0.008 0.0112 -            
Chicken - Layers - (Deep Pit) 2.000 0.700 0.008 0.0112 -            
Chicken - Pullets/Broilers 1.000 0.700 0.002 0.0014 -            
Turkey - Toms/Breeders 1.000 0.700 0.020 0.0140 -            
Turkey - Hens (light) 1.000 0.700 0.013 0.0091 -            
Turkey - Broilers 1.000 0.700 0.010 0.0070 -            
Ducks 1.000 0.700 0.010 0.0070 -            
Geese 1.000 0.700 0.020 0.0140 -            
Other -            
Sheep - Ewes/Rams 0.600 0.700 0.200 0.0840 -            
Sheep - Ewes with lambs 0.600 0.700 0.250 0.1050 -            
Sheep - Lambs 0.600 0.700 0.050 0.0210 -            
Sheep - Feeders 0.600 0.700 0.100 0.0420 -            
Goats - Meat/Milk (per Ewe) 0.700 0.700 0.170 0.0833 -            
Goats - Nannies/Billies 0.700 0.700 0.140 0.0686 -            
Goats - Feeders 0.700 0.700 0.077 0.0377 -            
Other -            
Elk 0.600 0.700 0.600 0.2520 -            
Deer 0.600 0.700 0.200 0.0840 -            
Other -            
Feeders 2.000 0.800 0.140 0.2240 -            -            
Sow (farrowing) 2.000 0.800 0.371 0.5936 -            
Other -            

Total 2,223.4     
For New Operations

Dispersion Factor 1

Feet Metres
1 41.04 2,243        684           
2 54.72 2,991        912           
3 68.4 3,739        1,140        
4 109.44 5,982        1,823        

For Expanding Operations
Dispersion Factor 1
Expansion Factor 0.77

Feet Metres
1 41.04 1,727        526           
2 54.72 2,303        702           
3 68.40 2,879        877           
4 109.44 4,606        1,404        

Name Henry Van Huigenbos
Address
Legal Land 
Location

MDS Spreadsheet based on 2006 AOPA Regulations

Odour Objective
Distance

Category

Wild Boar

Category Odour Objective
Distance

Cervid

Swine 
Solid
(*Count 
sows only)

Poultry

Sheep and 
Goats

Feedlot 
Animals

Dairy

(*count 
lactating 
cows only)

Swine 
Liquid
(*count 
sows only)



MDS with expansion factor for 16,500 beef feeder calves = 526 m. 

NE 21-9-26W4M

NW 22-9-26W4M

SE 16-9-26W4M

NW 16-9-26W4M

See LLD below

See attached manure
spreading agreement



 

Figure 2 – Van Huigenbos Farms – Site Map 
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0
Name Henry VanHuigenbos 
Address
Legal Land 
Location 

Category of 
Livestock

Type of Livestock Number of 
Animals

Dark Brown 
& Brown

(ha)

Grey 
Wooded

(ha)

Black
(ha)

Irrigated
(ha)

Cows/Finishers (900+ lbs) 0.0 0.0 0.0 0.0 0.0
Feeders (450 - 900 lbs) 0.0 0.0 0.0 0.0 0.0
Feeder Calves (<550 lbs) 16500.0 511.5 429.0 313.5 247.5
Horses - PMU 0.0 0.0 0.0 0.0 0.0
Horses - Feeders > 750 lbs 0.0 0.0 0.0 0.0 0.0
Horses - Foals < 750 lbs 0.0 0.0 0.0 0.0 0.0
Mules 0.0 0.0 0.0 0.0 0.0
Donkeys 0.0 0.0 0.0 0.0 0.0
Bison 0.0 0.0 0.0 0.0 0.0
Other 0.0
Free Stall – Lactating Cows with all 
associated dries, heifers, and 
calves*

0.0 0.0 0.0 0.0 0.0

Free Stall – Lactating Cows with Dry 
Cows only *

0.0 0.0 0.0 0.0 0.0

Free Stall – Lactating Cows only* 0.0 0.0 0.0 0.0 0.0
Tie Stall – Lactating Cows only 0.0 0.0 0.0 0.0 0.0
Loose Housing – Lactating Cows 
only

0.0 0.0 0.0 0.0 0.0

Dry Cow (Solid manure) 0.0 0.0 0.0 0.0 0.0
Dry Cow (Liquid manure) 0.0 0.0 0.0 0.0 0.0
Replacements – Bred Heifers 
(Breeding to Calving)

0.0 0.0 0.0 0.0 0.0

Replacements  - Growing Heifers 
(350 lbs to breeding)

0.0 0.0 0.0 0.0 0.0

Calves (< 350 lbs) 0.0 0.0 0.0 0.0 0.0
Other 0.0
Farrow to finish * 0.0 0.0 0.0 0.0 0.0
Farrow to wean * 0.0 0.0 0.0 0.0 0.0
Farrow only * 0.0 0.0 0.0 0.0 0.0
Feeders/Boars 0.0 0.0 0.0 0.0 0.0
Growers/Roasters 0.0 0.0 0.0 0.0 0.0
Weaners 0.0 0.0 0.0 0.0 0.0
Other 0.0
Farrow to finish * 0.0 0.0 0.0 0.0 0.0
Farrow to wean * 0.0 0.0 0.0 0.0 0.0
Farrow only * 0.0 0.0 0.0 0.0 0.0
Feeders/Boars 0.0 0.0 0.0 0.0 0.0
Growers/Roasters 0.0 0.0 0.0 0.0 0.0
Weaners 0.0 0.0 0.0 0.0 0.0

0.0
Chicken - Breeders - Solid 0.0 0.0 0.0 0.0 0.0
Chicken - Layers - Liquid (includes 
associated pullets)

0.0 0.0 0.0 0.0 0.0

Chicken - Layers - (Belt Cage) 0.0 0.0 0.0 0.0 0.0
Chicken - Layers - (Deep Pit) 0.0 0.0 0.0 0.0 0.0
Chicken - Pullets/Broilers 0.0 0.0 0.0 0.0 0.0
Turkey - Toms/Breeders 0.0 0.0 0.0 0.0 0.0
Turkey - Hens (light) 0.0 0.0 0.0 0.0 0.0
Turkey - Broilers 0.0 0.0 0.0 0.0 0.0
Ducks 0.0 0.0 0.0 0.0 0.0
Geese 0.0 0.0 0.0 0.0 0.0
Other 0.0
Sheep - Ewes/Rams 0.0 0.0 0.0 0.0 0.0
Sheep - Ewes with lambs 0.0 0.0 0.0 0.0 0.0
Sheep - Lambs 0.0 0.0 0.0 0.0 0.0
Sheep - Feeders 0.0 0.0 0.0 0.0 0.0
Goats - Meat/Milk (per Ewe) 0.0 0.0 0.0 0.0 0.0
Goats - Nannies/Billies 0.0 0.0 0.0 0.0 0.0
Goats - Feeders 0.0 0.0 0.0 0.0 0.0
Other 0.0
Elk 0.0 0.0 0.0 0.0 0.0
Deer 0.0 0.0 0.0 0.0 0.0
Other 0.0
Feeders 0.0 0.0 0.0 0.0 0.0
Sow (farrowing) 0.0 0.0 0.0 0.0 0.0
Other 0.0

Total Hectares 512 429.0 313.5 247.5

Total Acres 1,264 1060.1 774.7 611.6

Landbase Requirements (hectares) based on 2006 AOPA requirements

Poultry

Swine 
Solid
(*Count 
sows only)

Cervid

Goats and 
Sheep

Wild Boar

Feedlot 
Animals

Dairy

(*count 
lactating 
cows only)

Swine 
Liquid
(*count 
sows only)







 

Figure 3 – Van Huigenbos Farms – Area Map – Proposed Feedlot Expansion 
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WILDE BROS. ENGINEERING LTD.
Raymond, Alberta

PERMIT TO PRACTICE 
P08438

ENGINEERING LTD.
WILDE BROTHERS 

VAN HUIGENBOS FARMS LTD.

FEED LOT LAYOUT
PROPOSED PLAN & DETAILS

LEGEND / NOTES



East Pens (18 total)

West Pens (24 total)

153.4 36.9 0

160.3 36.9 0

See attached runoff control plan and calculations

See attached WSP report for borehole locations, calculated 
equivalent layer thickness, soil textural analyses and 
permeability test results
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28 55 17

 2.9 - 4.5 m  2.2 x 10-7 cm/s
 Modified falling head teat



WILDE BROS. ENGINEERING LTD.
Raymond, Alberta

PERMIT TO PRACTICE 
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ENGINEERING LTD.
WILDE BROTHERS 

VAN HUIGENBOS FARMS LTD.

FEED LOT LAYOUT
PROPOSED PLAN & DETAILS

LEGEND / NOTES

Existing Feedlot Pens

South Catchment Pens

North Catchment Pens

North Catch Basin

South Catch Basin



 North Catch Basin 

 South Catch Basin

 See attached runoff calculation and site map

130 40 2 2 3:1 3:1 n/a

150 36.6 2 2 3:1 3;1 n/a

See attached WSP report for borehole locations, calculated 
equivalent layer thickness, soil textural analyses and 
permeability test results

12.3

15 66 19

 4.4 - 6.0 m  2.0 x 10-7 cm/s  Modified falling head test



North Catch Basin
Existing catch basin, unauthorized constructed catch basin, and proposed expansion of unauthorized catch basin. Proposed to be all 
connected.  
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Southern Catch Basin 
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FIGURE 1                                 Borehole Location Plan                                 Van Huigenbos Farms                                December, 2015



VH6-14

Modified Falling Head Permeability Equation

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

AMEC File: BX30375

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.30 length of sand section (m)
h1 4.60 initial height of water above base of hole (m)
h2 4.43 final height of water above base of hole (m)
t 24.0 time of test (h)

Ks = 2.2E-08 cm/sec
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B
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VH6-14

In Situ Permeability Test



VH11-15

Modified Falling Head Permeability Equation

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

AMEC File: BX30375

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.10 length of sand section (m)
h1 4.40 initial height of water above base of hole (m)
h2 3.86 final height of water above base of hole (m)
t 24.0 time of test (h)

Ks = 8.4E-08 cm/sec

IN
PU

T 
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R
IA

B
LE

S

VH11-15

In Situ Permeability Test



Site Location: Van Huigenbos Farms SE21-9-26W4 Date: 24-Mar-14
Hole # Location Depth Texture Moisture Geological Sample Remarks
VH1-14 West end 0-1.0 FSL D Lac Sand, silty

of 1.0-1.05 S+Gr D Lac
proposed 1.05-2.0 SiCL D Lac

corrals 2.0-3.0 SiCL VM-Sat Lac Med plastic, olive brown

VH2-14 ~40m east 0-1.2 FSL D Lac Sand lens @ 1.2m
of VH-1 1.2-1.5 SiC M Lac Med plastic, olive brown

1.5-3.0 SiCL VM-Sat Lac Med plastic, olive brown, high plastic layers
and silt layers

VH3-14 ~40m east 0-1.1 FSL D Lac
of VH-2 1.1-3.0 SiC M Lac Med-high plastic, olive brown, silt layers

VM-Sat @ 1.8m

VH4-14 ~40m east 0-0.6 FSL D Lac Some Silt
of VH-3 0.6-1.5 LFS SM Lac 0.6-1.5 Oxidized, trace silt

1.5-3.0 SiC VM-Sat Lac Med plastic, olive brown, stiff

VH5-14 ~40m east 0-1.2 FSL D Lac
of VH-4 1.2-3.0 SiC VM-Sat Lac Med plastic, olivebrown, stiff, silt lenses

WTW Installed

VH6-14 ~40m east 0-1.2 FSL D Lac
of VH-5 1.2-1.5 FSL VM Lac

1.5-4.0 SiC VM Lac 1.5-3.0 Med-high plastic, olive brown, stiff
HC Well
Total Depth 4.0m
Screen 2.5-3.9m
Sand 2.7-4.0m
Bent 0.6-2.7m
Stickup 0.6m

VH7-14 ~40m east 0-1.2 FSL D Lac
of VH-6 1.2-1.5 FM.S D Lac Trace very small gravel

~10m east 1.5-3.0 SCL VM-Sat Till 1.5-3.0 Some gravel
of west

boundary of
proposed

barn

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

(403) 345-3710

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION



VH8-14 ~30m NE 0-1.0 FSL D Lac
of VH-7 1.0-1.4 LM.S D Lac Trace silt, trace gravel
center of 1.4-3.0 CL M Till Some gravel, sand lenses (VM-Sat), stiff
proposed Low-med plastic

barn

VH9-14 ~30m NE 0-0.3 LFS D Lac
of VH-8 0.3-1.2 FSL D Lac

NE corner 1.2-1.6 LM.S D Lac Trace gravel, trace silt
of proposed 1.6-2.6 SiC M Lac Stiff, med-high plastic

barn 2.6-3.0 SiCL VM-Sat Lac Firm, med plastic, olive brown



 

 
BOREHOLE SUMMARY TABLE (VH10-15 – VH10-16) 

 
Amec File: BX30375 
Van Huigenbos Farms 
Proposed Catch Basin and Calf Pens, SE21-9-26-W4M near Fort Macleod, Alberta 
 

Borehole VH10-15 
Depth: 
 
0.0 – 0.9 
 
0.9 – 4.6 
 
 
 
4.6 – 5.0 
 
5.0 – 6.0 
 
 
6.0 

 
 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
-becoming very silty below 4.3m depth 
 
-gravelly silty and sand, very moist to wet 
 
CLAY TILL – medium plastic, silty, trace sand, trace gravel, coal 
and oxide inclusions, brown, stiff to very stiff, moist 
 
End of Borehole at 6.0 m depth 
-some seepage from 4.2m depth 
 

 
 
 
 
 
Monitoring Well Detail: 
25mm PVC Standpipe to 
6.0m depth, hand-slotted 
 
Groundwater at 4.0m depth, 
Sept 15, 2015  

Borehole VH11-15 
Depth: 
 
0.0 – 0.8 
 
0.8 – 4.5 
 
 
 
4.5 – 5.0 
 
5.0 – 6.0 
 
 
6.0 

 
 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
-becoming very silty below 4.2m depth 
 
-gravelly silty and sand, very moist to wet 
 
CLAY TILL – medium plastic, silty, trace sand, trace gravel, coal 
and oxide inclusions, brown, stiff to very stiff, moist 
 
End of Borehole at 6.0 m depth 
-some seepage from 4.2m depth 
 

 
 
 
 
 
 
Monitoring Well Detail: 
50mm PVC Standpipe 
Screened: 2.7m – 3.8m 
Sand Pack: 2.7m – 3.8m 
Bentonite Seal: 0m – 2.7m 
Stick-up: 0.6m 

Borehole VH12-15 
 
0.0 – 0.9 
 
0.9 – 3.0 
 
 
3.0 

 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
 
End of Borehole at 3.0 m depth 
-borehole open and dry upon completion 
 

 



Borehole Summary Table (continued) 

AMEC File: BX30375 

 

Borehole VH13-15 
 
0.0 – 1.0 
 
1.0 – 3.0 
 
 
3.0 

 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
 
End of Borehole at 3.0 m depth 
-borehole open and dry upon completion 
 

 

Borehole VH14-15 
 
0.0 – 1.0 
 
1.0 – 3.0 
 
 
3.0 

 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
 
End of Borehole at 3.0 m depth 
-borehole open and dry upon completion 
 

 

Borehole VH15-15 
 
0.0 – 1.1 
 
1.1 – 3.0 
 
 
3.0 

 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
 
End of Borehole at 3.0 m depth 
-borehole open and dry upon completion 
 

 

Borehole VH16-15 
 
0.0 – 1.2 
 
1.12 – 3.0 
 
 
3.0 

 
SILTY SAND – fine to medium grained, compact, damp 
 
CLAY – medium plastic, lacustrine, silty, trace sand, laminations, 
brown, stiff moist 
 
End of Borehole at 3.0 m depth 
-borehole open and dry upon completion 
 

 

   
 
Table Notes: 
-borehole information to be read in conjunction with AMEC report BX30375. 
-boreholes advanced using C1172 drill provided by Chilako Drilling Services on 

September 9, 2015 
-see Figure 1 for borehole locations 



 

 

3102 – 12 Avenue North 
Lethbridge, Alberta  T1H 5V1 

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

13 March 2024 
 
WSP File: BX11613 
 
Van Huigenbos Farms 
c/o Linkage Ag Solutions 
Box 1120 
Coaldale, Alberta  T1M 1M9 
 
Attention: Mr. Cody Metheral: 
 
Re: Geotechnical Review and Evaluation 

NRCB Permitting of Proposed Pens 
SE-21-009-26-W4M, near Fort Macleod, 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 
Agricultural Operation Practices Act, AB Reg. 267/2001 (hereinafter referred to as “AOPA”).  This letter 
describes site soil conditions to support a permit application related to an area of proposed feedlot pens 
and a proposed catch basin within SE-21-009-26-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, fifteen (15) boreholes were advanced at the site on 
May 1, 2023.  The boreholes were advanced at the approximate locations denoted as VF1-23 to VF15-23 
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 3.0 m and 9.2 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 comprised of a layer of lacustrine 
sand loam, which was generally underlain by stiff medium plastic clay till below approximately 3.0 m 
depth.  It was noted that perched water and saturated lacustrine soils were encountered to depths of up 
to about 1.2 m below existing grade.  The perched water in this area appears to be localized, and is not 
considered to be a groundwater resource as defined by the AOPA.   

Samples of soil collected from the screened zone of the boreholes VF5-23, VF10-23, VF11-23, and 
VF14-23 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 % Sand % Silt % Clay 
VF5-23 / 2.0-3.7m 24 55 21 
VF10-23 / 4.5-5.5m 15 66 19 
VF11-23 / 3.1-4.0m 28 55 17 
VF14-23 / 3.0-4.5m 20 62 18 
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To measure the in situ permeability of the subsurface soils, 50 mm diameter PVC monitoring wells were 
constructed in boreholes VF5-23, VF10-23, VF11-23, and VF14-23.  The test wells were screened at various 
depths from 2.7 m to 6.0 m below existing grades (see Table 2).  Well saturation of the 50 mm diameter 
monitoring wells was carried out by filling the monitoring well to the top for several consecutive days.  
After several days of saturation, the 4-hour water drop for the wells ranged between 0.28 m and 0.43 m.  
The 4-hour water drop for each of the monitoring wells are listed in Table 2.   

To calculate the permeability of the screened portion of the clay till strata at the test well locations, a 
modified falling head test (as outlined in the USBR Engineering Geology Field Manual Volume 2 [2001]) 
was used.  The input variables and output data are outlined on the attached In Situ Permeability Test 
reports.  The results of the permeability testing indicate an in situ hydraulic conductivity, ks, values ranging 
between 2.0 x 10-7 cm/s and 3.6 x 10-7 cm/s (see Table 2).  

Using the measured permeability of the clay stratum, the equivalent natural soil thicknesses of naturally 
occurring material having a hydraulic conductivity of 1 x 10-6 cm/s (the reference standard in AOPA) at the 
monitoring well locations has been calculated, and those thickness equivalents are presented in Table 2.  
As indicated, the equivalent thicknesses range between 6.4 m and 12 m.  This represents natural material 
protection in excess of the minimum requirements outlined by the AOPA for solid manure storage 
(minimum 2 m, Section 9.5-c) and for catch basins (minimum 5 m, Section 9.5-b). 

Table 1: Permeability Test Results 

Borehole 
4-hr Water

Drop in Well
(m) 

Length of 
Screened Zone 

(m) 

Depth of 
Screen 

(m) 

Calculated 
Permeability 

Calculated Equivalent 
1x10-6 cm/s Thickness 

(m) 
VF5-23 0.43 1.80 2.7 – 4.5 2.7 x 10-7 cm/s 6.7 
VF10-23 0.28 1.60 4.4 – 6.0 2.0 x 10-7 cm/s 12.3 
VF11-23 0.36 1.60 2.9 – 4.5 2.2 x 10-7 cm/s 7.3 
VF14-23 0.40 1.55 2.95 – 4.5 2.5 x 10-7 cm/s 6.4 
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HYDROMETER TEST
WSP E&I Canada Limited

     GRAVEL      SAND
  Coarse       Fine    C      M               F

Remarks:

D10 = #N/A mm  Gravel 0 %
D30 = 0.0102 mm  Sand 13 %
D60 = 0.0322 mm  Silt 65 %

#N/A  Clay 22 %
#N/A

Project No: BX11613 Client: Linkage Ag Solution
Hole No: VF4-23 Sample: --
Depth (m): 1.5-3.0 Date: Tech: TMWJune 1, 2023
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HYDROMETER TEST
WSP E&I Canada Limited

     GRAVEL      SAND
  Coarse       Fine    C      M               F

Remarks:

D10 = #N/A mm  Gravel 0 %
D30 = 0.0129 mm  Sand 24 %
D60 = 0.0281 mm  Silt 55 %

#N/A  Clay 21 %
#N/A

Project No: BX11613 Client: Linkage Ag Solution
Hole No: VF4-23 Sample: --
Depth (m): 2.0-3.7 Date: Tech: TMWJune 1, 2023

COBBLES

Cu =
Cc =

Summary
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HYDROMETER TEST
WSP E&I Canada Limited

     GRAVEL      SAND
  Coarse       Fine    C      M               F

Remarks:

D10 = #N/A mm  Gravel 0 %
D30 = 0.0089 mm  Sand 15 %
D60 = 0.0278 mm  Silt 66 %

#N/A  Clay 19 %
#N/A

Project No: BX11613 Client: Linkage Ag Solution
Hole No: VF10-23 Sample: --
Depth (m): 4.5-5.5 Date: Tech: TMWJune 1, 2023

COBBLES

Cu =
Cc =

Summary
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HYDROMETER TEST
WSP E&I Canada Limited

     GRAVEL      SAND
  Coarse       Fine    C      M               F

Remarks:

D10 = #N/A mm  Gravel 0 %
D30 = 0.0133 mm  Sand 28 %
D60 = 0.0307 mm  Silt 55 %

#N/A  Clay 17 %
#N/A

Project No: BX11613 Client: Linkage Ag Solution
Hole No: VF11-23 Sample: --
Depth (m): 3.1-4.0 Date: Tech: TMWJune 1, 2023

COBBLES

Cu =
Cc =

Summary
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HYDROMETER TEST
WSP E&I Canada Limited

     GRAVEL      SAND
  Coarse       Fine    C      M               F

Remarks:

D10 = #N/A mm  Gravel 0 %
D30 = 0.0082 mm  Sand 20 %
D60 = 0.0309 mm  Silt 62 %

#N/A  Clay 18 %
#N/A

Project No: BX11613 Client: Linkage Ag Solution
Hole No: VF14-23 Sample: --
Depth (m): 3.0-4.5 Date: Tech: TMWJune 1, 2023

COBBLES

Cu =
Cc =

Summary
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VF5-23

Modified Falling Head Permeability Equation

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

WSP File: BX11613

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.80 length of sand section (m)
h1 5.10 initial height of water above base of hole (m)
h2 4.67 final height of water above base of hole (m)
t 4.0 time of test (h)

k s  = 2.5E-07 cm/sec
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VF5-23 - VanHuigenbos Farms

In Situ Permeability Test



VF10-23

Modified Falling Head Permeability Equation

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

WSP File: BX11613

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.60 length of sand section (m)
h1 6.60 initial height of water above base of hole (m)
h2 6.32 final height of water above base of hole (m)
t 4.0 time of test (h)

k s  = 1.3E-07 cm/sec
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VF10-23 - VanHuigenbos Farms

In Situ Permeability Test



VF11-23

Modified Falling Head Permeability Equation

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

WSP File: BX11613

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.60 length of sand section (m)
h1 5.10 initial height of water above base of hole (m)
h2 4.74 final height of water above base of hole (m)
t 4.0 time of test (h)

k s  = 2.2E-07 cm/sec

IN
PU

T 
VA

R
IA

B
LE

S

VF11-23 - VanHuigenbos Farms

In Situ Permeability Test



VF14-23

Modified Falling Head Permeability Equation

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

WSP File: BX11613

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.55 length of sand section (m)
h1 5.10 initial height of water above base of hole (m)
h2 4.70 final height of water above base of hole (m)
t 4.0 time of test (h)

k s  = 2.5E-07 cm/sec
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VF14-23 - VanHuigenbos Farms

In Situ Permeability Test



Site Location: SE21-9-26W4, Vanhuigenbos Farms Date: 1-May-23

Hole # Location Depth Texture Moisture Geological Sample Remarks

VF1-23 0322880 0-0.15 LS M Topsoil

5513240 0.15-1.2 LS M Lac Loose

1.2-1.3 LS Sat Lac Sat @ clay contact, free water

1.3-3.0 SiC M-VM Lac Stiff, med-high plastic, olive brown

Sluff @ 1.2m

VF2-23 0322883 0-0.15 LS M Topsoil

5513133 0.15-1.2 LS M Lac Loose

1.2-1.5 LS Sat Lac Loose, free water

1.5-3.0 SiC M-VM Lac Stiff, med-high plastic, olive brown

Sluff @ 1.2m

VF3-23 0322809 0-0.15 LS M Topsoil

5513139 0.15-1.2 LS M Lac Loose

1.2-1.6 LS Sat Lac Free water

1.6-3.0 SiC M Lac Stiff, med-high plastic, olive brown

3.0-4.5 CL-SiCL M-VM Till Stiff, med plastic, brown

Sluff @ 1.2m

VF4-23 0322801 0-0.15 LS M Topsoil

5513264 0.15-1.2 LS M Lac Loose

1.2-1.3 LS Sat Lac Loose

1.3-3.0 SiC M-VM Lac 1.5-3.0 Stiff, high plastic, olive brown

VF5-23 0322702 0-0.15 LS M Topsoil

5513260 0.15-1.1 LS M Lac 0.5-1.0 Loose

1.1-1.2 LS Sat Lac

1.2-3.7 SiC M-VM Lac 2.0-3.7 V.firm, med-high plastic, olive brown

3.7-4.5 SiCL M-VM Lac V.firm, med plastic, olive brown, sand streaks

50mm H.C. Well installed to 4.5m bgs

Screen: 4.5-3.0m

Sand: 4.5-2.7m

Bentonite: 2.7-0.0m

Stickup: 0.6m

Hole Diameter: 0.15m

VF6-23 0322696 0-0.15 LS M Topsoil

5513117 0.15-1.4 LS M Lac Loose

1.4-1.5 LS Sat Lac Loose

1.5-3.0 SiC M-VM Lac V.firm, med-high plastic, olive brown

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

(403) 345-3710

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION



Hole # Location Depth Texture Moisture Geological Sample Remarks

VF7-23 0322625 0-0.15 LS M Topsoil

5513160 0.15-0.6 LS+Gr M Lac

0.6-1.1 LS M Lac Loose

1.1-2.0 LS Sat Lac Free water

2.0-4.6 SiC M-VM Lac V.firm, high plastic, olive brown

4.6-5.8 CL-C M Till Stiff, med plastic, dark brown

5.8-9.0 CL M Till Stiff, med plastic, grey, trace gravel, sat.

lenses, sluff and free water @ 1.2m

VF8-23 0322627 0-0.15 LS M Topsoil

5513223 0.15-1.1 LS M Lac

1.1-1.5 C.S+Gr Sat Lac Free water

1.5-2.3 SiC M-VM Lac V.firm, high plastic, olive brown

2.3-4.7 SiCL M-VM Lac V.firm, high plastic, olive brown

4.7-9.2 C M Till 4.7-6.2 Stiff, med-high plastic, dark brown, trace gravel

Sluff and Free water @ 1.1m

VF9-23 0322617 0-0.9 LS M Lac

5513296 0.9-1.0 LS Sat Lac Loose

1.0-4.3 SiC VM Lac Firm, high plastic, olive brown

4.3-9.2 C M Till Stiff, med plastic, brown

Sluff and free water @ 0.9m

VF10-23 0322641 0-0.15 LFS M Lac

5513263 0.15-1.0 LFS M Lac

1.0-1.2 LM.S M Lac

1.2-1.9 LM.S Sat Lac Free water @ 1.2m

1.9-3.7 SiC VM Lac V. Firm, med plastic, olive brown

3.7-5.5 CL-C M Till 4.5-5.5 Stiff, med plastic, brown

5.5-6.0 CL-C M Till Stiff, med plastic, gray

50mm H.C. Well installed to 6.0m BGS

Screen: 6.0-4.5m

Sand: 6.0-4.4m

Bentonite: 4.4-3.2m

Stickup: 0.6m

Hole Diameter: 0.15m

VF11-23 0322843 0-0.15 LFS M Lac

5513160 0.15-1.5 LFS M Lac

1.5-2.0 LFS Sat Lac Free water @ 1.5m

2.0-3.1 SiC M Lac Stiff, med plastic, olive brown

3.1-4.0 SiCL VM Lac 3.1-4.0 Stiff, med-high plastic, olive brown

4.0-4.5 CL-C M-VM Till 4.0-4.5 Stiff, med-high plastic, brown, sand streaks

50mm H.C. Well installed to 4.5m BGS

Screen: 4.5-3.0m

Sand: 4.5-2.9m

Bentonite: 2.9-0.0m

Stickup: 0.6m

Hole Diameter: 0.15m

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION (CONTINUED)



Hole # Location Depth Texture Moisture Geological Sample Remarks

VF12-23 0322950 0-0.15 FSL M Lac

5513151 0.15-1.0 FSL M Lac

1.0-1.3 LFS VM Lac

1.3-1.5 LFS Sat Lac Free water @ 1.3m

1.5-4.5 SiCL-SiC M Lac 3.0-4.5 Stiff, med plastic, olive brown

VF13-23 0322912 0-0.15 LS M Topsoil

5512994 0.15-0.7 LS M Lac

0.7-1.5 LS M Lac

1.5-3.4 SiCL M-VM Lac V. Firm, med plastic, olive brown

3.4-3.5 CL VM Till V. Firm, med plastic, olive brown

3.5-4.5 CL-C M Till 3.5-4.5 Stiff, med plastic, olive brown

VF14-23 0322816 0-0.15 FLS M Topsoil

5512971 0.15-0.8 LS+Gr M Lac

0.8-1.2 SiCL-SiC M Lac Soft, VM, silt lenses

1.2-2.8 SiCL-SiC M Lac Stiff, med plastic, brown

2.8-4.5 CL-C M Till 3.0-4.5 Stiff, med plastic, brown, sand streaks

50mm H.C. Well installed to 4.5m BGS

Screen: 4.5-3.0m

Sand: 4.5-2.95m

Bentonite: 2.95-0.0m

Stickup: 0.6m

Hole Diameter: 0.15m

VF15-23 0322707 0-0.15 FLS M Topsoil

5512972 0.15-1.0 FLS M Lac

1.0-2.6 SiCL M Lac Soft, med plastic, silty layers

2.6-3.0 CL M Till 2.6-3.0 Stiff, med plastic, brown, sand streaks

Legend: L Loam

C Clay

S Sand

Gr. Gravel

Si Silt

F Fine (sand)

VF Very Fine (sand)

Eg. VFSCL = Very Fine Sandy Clay Loam

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION (CONTINUED)




