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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 
ENVIRONMENTAL RISK SCREENING INFORMATION

ERST for proposed facilities 

Facility Groundwater score Surface water score File number 

ERST for existing facilities 

Facility Groundwater score Surface water score File number 

ERST related comments: 
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 
WATER WELL AND SURFACE WATER INFORMATION

Well IDs: _ 1501807, 177647_________________   ____________________________     
___________________________ 
___________________________   ____________________________     ___________________________ 

Surface water related concerns from directly affected parties or referral agencies: YES  NO
Groundwater related concerns from directly affected parties or referral agencies: YES  NO
Water wells N/A
If applicable, exemption for 100 m distance requirements applied:  YES  NO  Condition required:      YES  NO
Surface water     N/A 
If applicable, exemption for 30 m distance requirements applied:  YES    NO    Condition required:      YES  NO

Water Well Exemption Screening Tool     N/A

Water Well ID Preliminary Screening 
Score 

Secondary Screening 
Score 

Facility 

Groundwater or surface water related comments: 
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

MINIMUM DISTANCE SEPARATION

Methods used to determine distance (if applicable): __ _____________________ 

Margin of error (if applicable): __________________________________________________ 

Requirements (m): Category 1:__ ________   Category 2:__ _____   Category 3:__ ___   Category 4:__ __ 

Technology factor: YES  NO 

Expansion factor: YES  NO  

MDS related concerns from directly affected parties or referral agencies: YES  NO 

LAND BASE FOR MANURE AND COMPOST APPLICATION 

Land base required:  ___ _____ 

Land base listed:  __ ______ 

Area not suitable:  ___________________ 

Available area _ _ _ Requirement met:   YES   NO 

Land spreading agreements required:  YES   NO 

Manure management plan:  YES   NO  If yes, plan is attached:   

PLANS 

Submitted and attached construction plans:  YES   NO 

Submitted aerial photos:  YES   NO 

Submitted photos:  YES   NO 

GRANDFATHERING 

Already completed:  YES   NO  N/A 

If already completed, see ___________________________ 
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Part 2 — Technical Requirements 
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

ALL SIGNATURES IN FILE YES NO

DATES OF APPROVAL OFFICER SITE VISITS 

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES 

Date deeming letters sent: ___ ____________________________ 

Municipality:  _ ___________________________________ 

letter sent response received written/email verbal no comments received

Alberta Health Services: 

letter sent response received written/email verbal no comments received

Alberta Environment and Parks:  N/A

letter sent response received written/email verbal no comments received

Alberta Transportation: N/A

letter sent response received written/email verbal no comments received

Alberta Regulatory Services: N/A

letter sent response received written/email verbal no comments received

Other: _____ _________________________________________________  N/A

letter sent response received written/email verbal no comments received

Other: ____ ___________________________________  N/A

letter sent response received written/email verbal no comments received
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Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility(ies)  

Last updated February 26, 2021 

SOLID MANURE, COMPOST, & COMPOSTING MATERIALS: Barns, feedlots, & storage facilities - 
Naturally occurring protective layer (cont.) 

NRCB USE ONLY 

Nine month manure storage volume requirements met:   YES    YES With STMS     NO 

Depth to water table: _______ _______________________ Requirements met:  YES  NO 

Depth to uppermost groundwater resource: _____ ____________ Requirements met:  YES  NO 

ERST completed:  see ERST page for details 

Surface water control systems 

Requirements met:  YES  NO   Details/comments: 

Naturally occurring protective layer details 

Layer specification comments (e.g. sand lenses; layering uniform or irregular; number and location of boreholes): 

RA24001 TD Page 20 of 52



Page 16 of 45

RA24001 TD Page 21 of 52



Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility(ies) 

Last updated February 26, 2021 

RUNOFF CONTROL CATCH BASIN: Naturally occurring protective layer (cont.) 
NRCB USE ONLY 

Catch basin calculator. Total volume @ freeboard level: _ __Runoff capacity requirements met:  YES  NO 

Calculation of the volume attached:   YES  NO 

Depth to water table:  ______ ______________ Requirements met:  YES  NO 

Depth to uppermost groundwater resource: _____ _________ Requirements met:  YES  NO 

ERST completed:  See ERST page for details 

Protective layer specification comments (e.g. sand lenses; layering uniform or irregular; number and location of boreholes): 

Leakage detection system required:  YES  NO If yes, please explain. 

RA24001 TD Page 22 of 52



Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

RUNOFF CONTROL CATCH BASIN CAPACITY SUMMARY (if applicable) 

 Facility 1 

 Name / description  Capacity 

Facility 2 

 Name / description  Capacity 

Facility 3 

 Name / description  Capacity 

Facility 4 

 Name / description  Capacity 

 TOTAL CAPACITY 

 RUNOFF VOLUME FROM CONTRIBUTING AREAS 

 MEETS AOPA RUNOFF CONTROL VOLUME REQUIREMENTS YES NO 
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3102 – 12 Avenue North
Lethbridge, Alberta  T1H 5V1

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

1 December 2023

WSP File: BX30763

Ference Land & Cattle Co.
Box 707
Kirriemuir, Alberta  T0C 1R0

Attention: Mr. Craig Ference

Re: Geotechnical Review and Evaluation
NRCB Permitting of Existing and Proposed Pens and Catch Basins
Sec-17-034-02-W4M, near Kirriemuir, 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 existing and proposed 
feedlot pens and catch basins within Section 17-034-02-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 
October 17, 2023.  The boreholes were advanced at the approximate locations denoted as DF1-23 to
DF15-23 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 
silty clay loam, which was generally underlain by stiff medium to high plastic clay till below approximately 
3.0 m depth.  In addition to the predominant clay loam and clay till, minor sand lenses were noted in 
several boreholes, resulting in localized perched water conditions.  The localized perched water 
encountered in this area are not considered to be a groundwater resource as defined by the AOPA.  

Samples of soil collected from the screened zone of the boreholes DF2-23, DF9-23, DF12-23, and DF14-23 
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
DF2-23 / 6.0-7.5m 41 31 28

DF9-23 / 2.5 – 3.0m 34 49 17
DF12-23 / 4.0-4.5m 47 37 16
DF14-23 / 1.6-3.2m 35 47 18

To measure the in situ permeability of the subsurface soils, 50 mm diameter PVC monitoring wells were
constructed in boreholes DF2-23, DF6-23, DF8-23, DF12-23 and DF14-23.  The test wells were screened at 
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Ference Land & Cattle Co.
Geotechnical Review & Evaluation, Sec-17-034-02-W4M, near Kirriemuir, AB
1 December 2023
Page 2

various depths from 2.0 m to 7.5 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 24-hour water drop for the wells ranged between 0.08 m and
1.22 m.  The 24-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 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 in situ hydraulic conductivity, ks, values ranging 
between 2.9 x 10-9 cm/s and 9.7 x 10-8 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 was calculated, and those thickness equivalents are presented in Table 2.  As 
indicated, the equivalent thicknesses range between 17 m and greater than 100 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
24-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)
DF2-23 0.08 3.20 4.3 – 7.5 2.9 x 10-9 cm/s >100
DF6-23 0.91 2.50 5.0 – 7.5 4.2 x 10-8 cm/s 60
DF8-23 1.22 1.60 4.4 – 6.0 9.7 x 10-8 cm/s 17
DF12-23 0.30 1.70 2.8 – 4.5 2.9 x 10-8 cm/s 59
DF14-23 0.29 1.60 2.0 – 3.6 3.7 x 10-8 cm/s 43
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Figure 1
Borehole Locations
Ference Land & Cattle Co.
WSP File: BX30763
October, 2023
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DF2-23

Modified Falling Head Permeability Equation

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

WSP File: BX30763

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 3.20 length of sand section (m)
h1 8.10 initial height of water above base of hole (m)
h2 8.02 final height of water above base of hole (m)
t 24.0 time of test (h)

k s  = 2.9E-09 cm/sec

IN
PU

T 
VA

R
IA

B
LE

S

DF2-23 - Double F Farms

In Situ Permeability Test
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DF6-23

Modified Falling Head Permeability Equation

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

WSP File: BX30763

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 2.50 length of sand section (m)
h1 8.40 initial height of water above base of hole (m)
h2 7.49 final height of water above base of hole (m)
t 24.0 time of test (h)

k s  = 4.2E-08 cm/sec

IN
PU

T 
VA
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LE
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DF6-23 - Double F Farms

In Situ Permeability Test
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DF8-23

Modified Falling Head Permeability Equation

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

WSP File: BX30763

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 6.80 initial height of water above base of hole (m)
h2 5.58 final height of water above base of hole (m)
t 24.0 time of test (h)

k s  = 9.7E-08 cm/sec

IN
PU

T 
VA

R
IA

B
LE

S

DF8-23 - Double F Farms

In Situ Permeability Test
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DF12-23

Modified Falling Head Permeability Equation

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

WSP File: BX30763

Terms        Value Definition
D 0.0520 diameter of standpipe (m)
De 0.1500 diameter of borehole (m)
L 1.70 length of sand section (m)
h1 5.15 initial height of water above base of hole (m)
h2 4.85 final height of water above base of hole (m)
t 24.0 time of test (h)

k s  = 2.9E-08 cm/sec

IN
PU

T 
VA

R
IA

B
LE

S

DF12-23 - Double F Farms

In Situ Permeability Test
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DF14-23

Modified Falling Head Permeability Equation

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

WSP File: BX30763

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 4.20 initial height of water above base of hole (m)
h2 3.91 final height of water above base of hole (m)
t 24.0 time of test (h)

k s  = 3.7E-08 cm/sec

IN
PU

T 
VA

R
IA

B
LE

S

DF14-23 - Double F Farms

In Situ Permeability Test

Page 25 of 45

RA24001 TD Page 32 of 52



HYDROMETER TEST
WSP E&I Canada Limited

     GRAVEL      SAND
  Coarse       Fine    C      M F

Remarks:

D10 = #N/A mm  Gravel 0 %
D30 = 0.0054 mm  Sand 41 %
D60 = 0.0824 mm  Silt 31 %

#N/A  Clay 28 %
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: S.G

Cu =

  CLAY

BX30763

      SILT

DF 2-23
6.0-7.5

--
November 16, 2023

Cc =

Summary

Ference Land & Cattle Co.
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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 = 0.0071 mm  Sand 34 %
D60 = 0.0423 mm  Silt 49 %

#N/A  Clay 17 %
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: S.G
DF 9-23
2.5 - 3

--
November 16, 2023

Cc =

Summary

Ference Land & Cattle Co.

COBBLES

Cu =

  CLAY

BX30763

      SILT
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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 47 %
D60 = 0.1132 mm  Silt 37 %

#N/A  Clay 16 %
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: S.G

COBBLES

Cu =

  CLAY

BX30763

      SILT

DF 12-23
4.0 - 4.5

--
November 16, 2023

Cc =

Summary

Ference Land & Cattle Co.
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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 = 0.0028 mm  Sand 35 %
D60 = 0.0420 mm  Silt 47 %

#N/A  Clay 18 %
#N/A

Project No: Client:
Hole No: Sample:

Depth (m): Date: Tech: S.G

COBBLES

Cu =

  CLAY

BX30763

      SILT

DF 14-23
1.6-3.2

--
November 16, 2023

Cc =

Summary

Ference Land & Cattle Co
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Site Location: SE17-34-2W4, Double F Farms Date: 17-Oct-23
Hole # Location Depth Texture Moisture Geological Sample Remarks
DF1-23 0551289 0-1.3 CL SM Till

5751792 1.3-4.1 CL M Till V. Firm-stiff, med plastic, brown
4.1-4.9 CL-C M Till Stiff, high plastic, gray
4.9-5.0 Sand Sat Till Sat sand lens
5.0-6.2 C M Till Stiff, med plastic, brown
6.2-9.2 C M Till 7.5-9.0 Stiff, med plastic, gray

DF2-23 0551357 0-0.2 CL SM Topsoil
5751807 0.2-3.6 CL M Till Stiff, med plastic, brown

3.6-7.5 C M Till 6.0-7.5 Stiff, med-high plastic, gray
50mm H.C. Well installed to 7.5m BGS
Screen: 7.5-4.5m
Sand: 7.5-4.3m
Bentonite: 4.3-0.0m
Stickup: 0.6m
Hole Diameter: 0.15m

DF3-23 0551304 0-0.2 CL M Topsoil
5751817 0.2-1.5 CL M Till

1.5-2.0 CL-C M Till Sat sand lens @ 2.0m
2.0-4.2 CL-C M Till Stiff, med plastic, brown
4.2-9.2 CL-C M Till 6.0-7.5 Stiff, med-high plastic, gray

DF4-23 0551768 0-0.3 FSL M Eol
5752464 0.3-1.0 FSL VM Eol

1.0-1.5 SL Sat Eol Free water
1.5-1.8 SiCL VM Lac Soft, med plastic, olive brown
1.8-2.9 FSCL VM Lac 2.0-3.0 V. Soft, low plastic, olive brown
2.9-4.5 CL-C M Lac Stiff, high plastic, gray
4.5-9.2 CL-C M Till 6.0-7.0 Stiff, high plastic, gray

DF5-23 0551804 0-1.2 SCL M Fill
5752446 1.2-1.5 SCL M Topsoil
on berm 1.5-2.0 LS VM VM

2.0-3.0 LS Sat Sat 2.5-3.0 Free water
3.0-9.0 CL-C M M Stiff, high plastic, gray

DF6-23 0551782 0-0.6 LS M Eol
5752367 0.6-1.0 LS M Eol

1.0-1.6 LS Sat Lac
1.6-2.7 SiCL M Lac Firm, med plastic, yellow brown
2.7-3.4 C M Lac Stiff, med plastic, yellow brown
3.4-4.0 SiCL VM Lac Sat sand lenses,  yellow brown
4.0-7.5 C M Till 5.5-6.5 Stiff, med-high plastic, gray

50mm H.C. Well installed to 7.5m
Screen: 7.5-5.5m
Sand: 7.5-5.0m
Bentonoite: 5.0-0.0m
Stickup: 0.9m
Hole Diameter: 0.15m

DF7-23 0551760 0-1.1 SiCL M Lac V. Firm, med plastic, mottled, brown
5752256 1.1-1.7 C M Lac Stiff, med plastic, varved, brown

1.7-3.0 C M Till Stiff, med plastic, dark brown

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

(403) 345-3710

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION
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Hole # Location Depth TextureMoistureGeologica Sample Remarks
DF8-23 0551752 0-2.5 S+Gr M Lac

5752152 2.5-2.9 FSL M-VM Lac
2.9-4.0 SiCL M Lac V. Firm, med plastic, olive brown
4.0-6.0 C M Lac Stiff, med-high plastic, gray

50mm H.C. Well installed to 6.0m BGS
Screen: 6.0-4.5m
Sand: 6.0-4.4m
Bentonite: 4.4-0.0m
Stickup: 0.8m
Hole Diameter: 0.15m

DF9-23 0551748 0-1.8 S+Gr SM Lac
5752047 1,8-2.3 SiCL M Lac V. Firm, med plastic, olive brown

2.3-3.0 CL-C M Till 2.5-3.0 Stiff, med plastic, brown

DF10-23 0551611 0-1.8 SCL M Fill
5752277 1.8-3.0 CL M Till V. Firm, med plastic

DF11-23 0551602 0-0.4 FSCL M Fill
5752170 0.4-1.6 LFS M Lac

1.6-2.5 SiCL M Lac V. Firm, med plastic, olive brown
2.5-4.1 SIC M Lac Stiff, med-high plastic, olive brown
4.1-4.5 SCL VM Lac Sat sand pockets
4.5-4.8 SiCL M Lac V. Firm, med plastic, olive brown
4.8-6.2 C M Till Stiff, med-high plastic, gray

DF12-23 0551592 0-0.3 CL M Fill
5752068 0.3-1.6 LS SM Lac

1.6-4.5 CL-C M Till 4.0-4.5 Stiff, med plastic,
50mm H.C. Well installed to 4.5m BGS
Screen: 4.5-3.0m
Sand: 4.5-2.8m
Bentonite: 2.8-0.0m
Stickup: 0.65m
Hole Diameter: 0.15m

DF13-23 0551433 0-3.0 CL M Till 2.5-3.0 Stiff, med plastic, brown
5751721

DF14-23 0551536 0-3.6 CL M Till 1.6-3.2
5751704 50mm H.C. Well installed to 3.6m BGS

Screen: 3.6-2.1m
Sand: 3.6-2.0m
Bentonite: 1.9-0.0m
Stickup: 0.6m
Hole Diameter: 0.15m

DF15-23 0551630 0-0.7 CL D Fill
5751708 0.7-3.0 CL M Till 1.5-3.0 Stiff, med plastic, dark brown

Owner plans on lining catch basins if needed

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)
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