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AO Comment: This application will be processed as a new CFO
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Confirmed

None observed at site visit

None observed at site visit or 
by desktop review

wetland complex 170 m east, 
meets AOPA

Confirmed, free water at 5.3 m 
(JD1-23) and 4.2 , (JD4-23)

UGR identified by WW 
report 221769 at 5.97 m

water well (WW) report used to identify UGR attached. No WW identified on property, closest one was on SE 19-11-23 W4M
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1

1

RA
RA 1200 m n/a Y

Yn/a870 m

135 acres

155 acres 

Y

Y

290 acres

 RA = Rural Agriculture 

Although not a residence, a Mennonite School (previously a church) is located ~ 150 m south of cattle pen area (existing pens)

LA23003 TD Page 11 of 39



LA23003 TD Page 12 of 39



LA23003 TD Page 13 of 39



Name Josh denBok (JD Feeders)
Address
Legal Land 
Location SE 20-11-23 W4M

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 1 000        445 9        
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 2 000        269 5        
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 715.4        
For New Operations

Dispersion Factor 1

Feet Metres
1 41.04 1 483        452           
2 54.72 1 977        603           
3 68.4 2 471        753           
4 109.44 3,954        1,205        

For Expanding Operations
Dispersion Factor 1
Expansion Factor 0.77

Feet Metres
1 41.04 1 142        348           
2 54.72 1 522        464           
3 68.40 1,903        580           
4 109.44 3,045        928           

Feedlot 
Animals

Dairy

(*count 
lactating 
cows only)

Swine 
Liquid
(*count 
sows only)

Cervid

Swine 
Solid
(*Count 
sows only)

Poultry

Sheep and 
Goats

Category

Wild Boar

Category Odour Objective
Distance

Odour Objective
Distance

MDS Spreadsheet based on 2006 AOPA Regulations
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Name Josh denBok (JD Feeders)
Address 0
Legal Land 
Location SE 20-11-23 W4M

Category of 
Livestock

Type of Livestock Number of 
Animals

Dark Brown 
& Brown

(ha)

Grey 
Wooded

(ha)

Black
(ha)

Irrigated
(ha)

Cows/Finishers (900+ lbs) 1000 0 125.0 104 0 78.0 62.0
Feeders (450 - 900 lbs) 0 0 0.0 0 0 0.0 0.0
Feeder Calves (<550 lbs) 2000 0 62.0 52 0 38.0 30.0
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 187 156 0 116.0 92.0

Total Acres 462 385 5 286.6 227.3

Feedlot 
Animals

Dairy

(*count 
lactating 
cows only)

Swine 
Liquid
(*count 
sows only)

Wild Boar

Landbase Requirements (hectares) based on 2006 AOPA requirements

Poultry

Swine 
Solid
(*Count 
sows only)

Cervid

Goats and 
Sheep
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Name Josh denBok (JD Feeders)
Address 0
Legal Land 
Location SE 20-11-23 W4M

Category 
of 

Livestock

Type of Livestock Number 
of 

Animals

Animal 
Unit 

Factor

Animal 
Units

Cows/Finishers (900+ lbs)      1 000 1.1 909.1
Feeders (450 - 900 lbs)            -   2 0.0
Feeder Calves (<550 lbs)      2 000 3 6 555.6
Horses - PMU            -   1 0.0
Horses - Feeders > 750 lbs            -   1 0.0
Horses - Foals < 750 lbs            -   3 3 0.0
Mules            -   1 0.0
Donkeys            -   1 5 0.0
Bison            -   1 0.0
Other            -   0.0
Free Stall – Lactating Cows with all 
associated dries, heifers, and 
calves*

           -   0 5 0.0

Free Stall – Lactating Cows with Dry 
Cows only*

           -   0 6 0.0

Free Stall – Lactating Cows only            -   0.7 0.0
Tie Stall – Lactating Cows only            -   0 5 0.0
Loose Housing – Lactating Cows 
only

           -   0 5 0.0

Dry Cow (Solid manure)            -   1 0.0
Dry Cow (Liquid manure)            -   1 0.0
Replacements – Bred Heifers 
(Breeding to Calving)

           -   1.15 0.0

Replacements  - Growing Heifers 
(350 lbs to breeding)

           -   1 9 0.0

Calves (< 350 lbs)            -   5 0.0
Other            -   0.0
Farrow to finish *            -   0 56 0.0
Farrow to wean *            -   1 5 0.0
Farrow only *            -   1 9 0.0
Feeders/Boars            -   5 0.0
Growers/Roasters            -   8 5 0.0
Weaners            -   18.2 0.0
Other            -   0.0
Farrow to finish *            -   0 56 0.0
Farrow to wean *            -   1 5 0.0
Farrow only *            -   1 9 0.0
Feeders/Boars            -   5 0.0
Growers/Roasters            -   8 5 0.0
Weaners            -   18.2 0.0
Other            -   0.0
Chicken - Breeders - Solid            -   100 0.0
Chicken - Layers - Liquid (includes 
associated pullets)

           -   125 0.0

Chicken - Layers - (Belt Cage)            -   150 0.0
Chicken - Layers - (Deep Pit)            -   150 0.0
Chicken - Pullets/Broilers            -   500 0.0
Turkey - Toms/Breeders            -   50 0.0
Turkey - Hens (light)            -   75 0.0
Turkey - Broilers            -   100 0.0
Ducks            -   100 0.0
Geese            -   50 0.0
Other            -   0.0
Sheep - Ewes/Rams            -   5 0.0
Sheep - Ewes with lambs            -   4 0.0
Sheep - Lambs            -   21 0.0
Sheep - Feeders            -   10 0.0
Goats - Meat/Milk (per Ewe)            -   6 0.0
Goats - Nannies/Billies            -   10 0.0
Goats - Feeders            -   13 0.0
Other            -   0.0
Elk            -   1.7 0.0
Deer            -   5 0.0
Other            -   0.0
Feeders            -   6 0.0
Sow (farrowing)            -   1 25 0.0
Other            -   0.0

Total Animal Units 1464.6

Affected Party Radius 1 5 miles

Animal Units to Determine Affected Party Radius

Beef

Dairy

(*count 
lactating 
cows only)

Goats and 
Sheep

Poultry

Cervid

Wild Boar

Swine 
Solid
(*Count 
sows only)

Swine 
Liquid
(*count 
sows only)

Affected Party radius is measured from the boundary of the parcel of land where 
the cfo is located to land that is within the affected party radius.
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confirmed  9 month storage
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Borehole JD4-23 hit the water table at 4.2 m and JD1-23 hit the water table at 5.3 m. JD4-23 was 
drilled north of the constructed, but not yet permitted feedlot pens, and JD1-23 was drilled to the 
west of the proposed solid manure storage area / calf hutch and catch basin area according to 
submitted site map.  
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3102 – 12 Avenue South
Lethbridge, Alberta  T1H 5V1

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

13 March 2023

WSP File: BX11613.300

JD Feeders (Josh den Bok)
c/o Linkage Ag Solutions
Box 1120, Coaldale, AB  T1M 1M9

Attention: Cody Metheral, P.Eng.

Re: Geotechnical Review and Evaluation
NRCB Permitting of Proposed Pens 
SE-20-011-23-W4M, near Nobleford, 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 new cattle
pens to be located in SE-20-011-23-W4M in an area generally north of farmyard area (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, thirteen (13) boreholes were advanced at the site on 
January 10, 2023.  The boreholes were advanced at the approximate locations denoted as JD1-23 to
JD13-23 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 2.2 m and 6.2 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 thin layer of 
lacustrine clay and silty clay over minor clay till, which was generally underlain by bedrock (siltstone to 
sandstone).  Free groundwater was encountered in two of the boreholes, at a depth of approximately 
5.3 m below the existing grade, within the bedrock strata.

Samples of soil collected from the screened zone of boreholes JD8-23, JD10-23 and JD13-23 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
JD8-23 / 1.7-3m 6 68 26

JD10-23 / 1.5-3m 7 53 40
JD13-23 / 1-2m 29 43 28
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JD Feeders
Geotechnical Review & Evaluation, SE-13-011-23-W4M, near Nobleford, Alberta
13 March 2023
Page 2 

To measure the in situ permeability of the subsurface soils, 50 mm diameter PVC monitoring wells were
constructed in boreholes JD8-23 and JD10-23 (proposed new pen area) and borehole JD13-23 (existing 
pen area).  Test well JD8-23 was screened from 1.4 m to 3.0 m depth, test well JD10-23 was screened from 
1.45 m to 3.0 m depth, and test well JD13-23 was screened from 1.15 m to 2.2 m depth.  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, the average 4-hour water drop at JD8-23 was 0.66 m, the 
average 4-hour water drop at JD10-23 was 0.76 m, and the average 4-hour water drop at JD13-23 was 
0.30 m.  During the testing, the wells were protected from freezing.

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, of
6.4 x 10-7 cm/s at JD8-23, a hydraulic conductivity, ks, of 7.7 x 10-7 cm/s at JD10-23, and a hydraulic 
conductivity, ks, of 5.1 x 10-7 cm/s at JD13-23. 

Using the measured permeability of the clay stratum, the 1.6 m of clay screened at JD8-23 is estimated to 
represent the equivalent of 2.5 m of naturally occurring materials having a hydraulic conductivity of 
1 x 10-6 cm/s (the reference standard in AOPA).  At JD10-23, the 1.55 m of clay that was screened is 
estimated to represent the equivalent of approximately 2 m of naturally occurring materials having a 
hydraulic conductivity of 1 x 10-6 cm/s, and at JD13-23, the 1.05 m of clay that was screened is also 
estimated to represent the equivalent of approximately 2.1 m of naturally occurring materials having a 
hydraulic conductivity of 1 x 10-6 cm/s.  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).

LA23003 TD Page 20 of 39



LA23003 TD Page 21 of 39



LA23003 TD Page 22 of 39



LA23003 TD Page 23 of 39



LA23003 TD Page 24 of 39



LA23003 TD Page 25 of 39



LA23003 TD Page 26 of 39



LA23003 TD Page 27 of 39



LA23003 TD Page 28 of 39



LA23003 TD Page 29 of 39



LA23003 TD Page 30 of 39



LA23003 TD Page 31 of 39



LA23003 TD Page 32 of 39



AO comment: required catch basin volume 2,040 
m3, total volume of proposed catch basin is 2,065 m3
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