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Orange outline  = unauthorized pens
Red outline  = proposed catch basins

Water well

Dugout

Circled comments are
from the attached
engineering report and
will be discussed in DS
RA24034

RA24034 TD Page 5 of 50



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: ___________________________   ____________________________     ___________________________ 

___________________________   ____________________________     ___________________________ 

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

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: 

If applicable, exemption for 100 m distance requirements applied:  YES  NO      Condition required:      YES  NO
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Proposed Well Use

Type of WorkMethod of Drilling

Domestic & Stock

New WellRotary

  Drilling Information

   Formation Log

Depth from 
ground level (m)

Water 
Bearing

Lithology Description

0.30   Topsoil
5.18 Brown Sandy Till
6.71 Brown  Sand
7.92 Brown Sandy Till
8.23 Brown  Till
8.53 Black Hard Rocks
24.99 Gray  Clay
25.60 Black Fractured Sandstone
40.23 Gray  Clay
48.46 Gray Silty Shale
48.77 Black Hard Concretions
53.95 Gray  Shale

Measurement in Metric

Placed from

Bottom at :

Size OD :

Diameter (cm) From (m) To (m)
0.00 0.00 53.95

  Well Completion
Total Depth Drilled Finished Well Depth Start Date
53.95 m 1992/07/02

End Date
1992/07/02

Borehole

Surface Casing (if applicable) Well Casing/Liner
Plastic

Wall Thickness :
Size OD :

Wall Thickness :
Top at :

Bottom at :

12.70
0.739
24.99

0.00
0.000
0.00
0.00

Perforations

From (m) To (m)

Diameter or 
Slot Width

(cm)
Slot Length

(cm)
Hole or Slot 
Interval(cm)

Perforated by

Annular Seal Driven
24.38 to 24.99

Amount
Other Seals

Type At (m)

Screen Type
Size OD : 0.00

From (m) To (m) Slot Size (cm)

Attachment
Top Fittings Bottom Fittings

Measurement in Metric

Pack
Type Grain Size
Amount

cm
mm

cm
cm
cm

m

cm

m m

  Yield Test Summary

Test Date Water Removal Rate (L/min) Static Water Level (m)
1992/07/02 13.64 21.03

Measurement in Metric
Recommended Pump Rate 13.64 L/min

Printed on 2/6/2025 2:32:51 PM Page: 1 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
1

BYRT, STAN & SONS LTD.

UNKNOWN NA DRILLER

  Contractor Certification

Copy of Well report provided to owner Date approval holder signed

1992/08/17

167367
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T0B 2X0P.O. BOX 481 MARWAYNEGARNIER, GUS

  Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
NE 16 53 3 4

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation53.580890 -110.380642m from 

m from 
Not Verified Not Obtained

Measurement in Metric

How Location Obtained How Elevation Obtained
m

Province Country

View in Imperial

Drilling Company Well ID

Export to Excel

GOWN ID
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Is Artesian Flow
Distance From Top of Casing to Ground Level

  Additional Information

Is Flow Control Installed
DescribeRate L/min

Recommended Pump Rate 13.64 L/min
Recommended Pump Intake Depth (From TOC) 24.69 m

Pump Installed Yes Depth
Type Make H.P.SUB 7603422

Did you Encounter Saline Water (>4000 ppm TDS)
Gas

Depth
Depth

m
m

Well Disinfected Upon Completion
Geophysical Log Taken

Sample Collected for Potability Submitted to ESRD
Additional Comments on Well

Measurement in Metric

m

cm

Submitted to ESRD

Model (Output Rating)

Remedial Action Taken

Diversion Date & TimeAmount TakenWater Source

   Water Diverted for Drilling

L

  Yield Test

Pumping (m) Elapsed Time
Minutes:Sec

Recovery (m)

8.48 0:00
9.90 1:00
10.69 2:00
11.41 3:00
11.94 4:00
12.62 5:00
13.14 6:00
13.68 7:00
14.17 8:00
14.65 9:00
15.05 10:00
15.90 12:00
16.52 14:00
17.02 16:00
18.04 20:00
18.99 25:00
19.65 30:00 13.78
20.17 35:00
18.53 40:00
20.15 50:00
21.12 60:00
21.92 75:00
22.31 90:00
22.62 105:00
22.87 120:00

Depth to water level

Method of Water Removal

Test Date

Pump

Start Time
12:00 AM

Static Water Level
21.03 m

Type

24.99
Removal Rate

Depth Withdrawn From
13.64 L/min

m

1992/07/02

If water removal period was < 2 hours, explain why

Measurement in MetricTaken From Ground Level

Printed on 2/6/2025 2:32:51 PM Page: 2 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
1

BYRT, STAN & SONS LTD.

UNKNOWN NA DRILLER

  Contractor Certification

Copy of Well report provided to owner Date approval holder signed

1992/08/17

167367
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T0B 2X0P.O. BOX 481 MARWAYNEGARNIER, GUS

  Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
NE 16 53 3 4

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation53.580890 -110.380642m from 

m from 
Not Verified Not Obtained

Measurement in Metric

How Location Obtained How Elevation Obtained
m

Province Country

View in Imperial

Drilling Company Well ID

Export to Excel

GOWN ID

RA24034 TD Page 8 of 50



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 

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 

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): 

RA24034 TD Page 13 of 50



Page 6 of 40

RA24034 TD Page 14 of 50



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. 
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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 

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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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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SITE AND SOIL ASSESSMENT

Proposed Solid Manure Storage and Catch Basin
NE¼-16-053-03-W4M  

County of Vermilion River, Alberta
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Site and Soil Assessment
Proposed Solid Manure Storage and Catch Basin 

NE¼-16-053-03-W4M 
County of Vermilion River, Alberta

Prepared For: Anthony Garnier 

Delivered via Email:  

Prepared By:  Envirowest Engineering 
Box 4248, Ponoka, AB, T4J 1R6 

(403) 783-8229

Report Date: November 7, 2024 

Project Number: 2407-43064 

Private and Confidential
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Project No: 2407-43064: Site and Soil Assessment
-ii-
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Project No: 2407-43064: Site and Soil Assessment
-3-

1.0 Introduction and Scope of Work

Envirowest Engineering (Envirowest) was retained by Anthony Garnier to conduct a Site and Soil 
Assessment for the proposed construction of solid manure storage and catch basin for a beef 
confined feeding operation for 1,800 feeders.

The assessment was completed to determine conditions beneath the proposed construction area 
and assess soil properties for construction of proposed facilities. The operation, herein referred to 
as “the Site,” is located on NE¼-16-053-03-W4M in the County of Vermilion River.  

The assessment has been completed in accordance with the standards and regulations associated 
with the amended Agricultural Operation Practices Act and associated regulations which govern 
all new and modified confined feeding operations.

Scope of Work 

Five investigative boreholes were drilled using a truck-mounted rotary auger and completed to a 
maximum depth of 10.5 m below ground surface (mbgs) on August 6, 2024. The boreholes were 
completed in the areas proposed for a solid manure storage and catch basins. The borehole 
locations are shown on Figure 1 (attached).

One borehole was completed as a groundwater monitoring well to allow for in-situ hydraulic 
conductivity testing, which was completed on September 5, 2024. An uppermost groundwater 
resource (UGR) was conservatively determined to be below 9.0 mbgs (as measured from borehole 
24BH01). No further assessment was completed to confirm the UGR. 

Page 11 of 40
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Project No: 2407-43064: Site and Soil Assessment
-4-

2.0 Assessment Results 

The proposed area of construction is relatively flat. The quarter section slopes steeply from the 
northeast to the southwest. The area surrounding the historically used pens is considered to be 
ditched or at a lower elevation. A dugout is present to the south and west of the historic pens.

Potential liner construction material (noted in borehole logs as clay) was typically found beneath 
topsoil and an inconsistent clay or clay loam. Bedrock was not encountered to the maximum 
depth of investigation (9.0 mbgs).

Boreholes were backfilled with the material removed by back spinning the solid stem auger and 
compacting to depth of the borehole. 

A saturated water table (as defined in the field by saturated soils) was noted at approximately 8.8 
mbgs in borehole 24BH01. Boreholes 24BH01 and 24BH02 were advanced in an area that is no 
longer considered to be part of the construction area, as such a conservative extrapolation of the 
saturated water table depth will be used for the construction area. The maximum depth of 
investigation in the proposed area is 7.5 mbgs. It is assumed that the saturated water table is below 
7.5 mbgs. The depth of the water table should be confirmed at the time of construction. This can be 
completed by digging a pit 1 meter below the bottom of the proposed facility. 

Page 12 of 40
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Project No: 2407-43064: Site and Soil Assessment
-5-

The results of the soil analysis completed by a third-party laboratory are presented in Table 1 
below. The soil sample locations are presented on Figure 1.0, and borehole logs are attached. 

Table 1: Soil Properties Results

Sample 
Depth 
(mbgs)

Sand (%) Silt (%) Clay (%) Soil Texture

24BH02-01 1.0 47 21 31 
Sandy Clay 

Loam

24BH02-02 5.5 9 27 63 Heavy Clay

24BH02-03 9.5 32 23 44 Clay

24BH03-01 0.75 59 17 23 
Sandy Clay 

Loam

24BH03-02 3.75 22 25 52 Clay

24BH03-03 5.25 34 21 44 Clay

24BH04-01 5.0 19 20 60 Heavy Clay

24BH04-02 6.5 13 31 55 Clay

24BH05-01 3.5 44 23 32 Clay Loam

24BH05-02 5.5 27 25 47 Clay

Field tested for hydraulic conductivity 

The soils suspected for a potential natural barrier were identified as clay with a clay content ranging 
from 44-55%. The assessed natural barrier (clay) had an average clay content of 48.4%.

The monitoring well installed at borehole 24BH04 (24MW01), was screened from 5.8 to 7.3 mbgs 
and was sufficiently hydrated prior to completing the in-situ hydraulic conductivity testing. The in-
situ hydraulic conductivity test was completed between August 15 and August 28, 2024.   

The initial depth to water was measured in the well. A microdiver was installed to log to measure 
water level, temperature, and time. A volume of water was then removed from the well and the 
change in depth measured over time to assess hydraulic conductivity of the clay strata. It is assumed 
(as per AGDEX 096-01) that all flow occurs under saturated conditions. The depth was measured 
every minute for 2 weeks. The results of the test were analyzed as a falling head test using 
AQTESOLV Bouwer-Rice method for unconfined wells. The results of the assessment were an in-
situ hydraulic conductivity of 4.75 x 10-7cm/sec.

Page 13 of 40
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Project No: 2407-43064: Site and Soil Assessment
-6-

3.0 Liner Assessments

3.1 Natural Barrier Assessment (Catch Basin) 

Based on the information obtained it was determined that the native clay within the proposed area 
of construction of catch basins was found to have a minimum thickness of 3.0 meters. There are 
four proposed catch basins, as shown on Figure 2.0.  

Minimum Required Liner Depth for a natural barrier for a catch basin: 

5 m1 x 10 cm/sec
=

X m4.75 x 10 -8 cm/sec

X = 2.35 m

It is found that there is sufficient protection across the area proposed for catch basins. 

3.2 Natural Barrier Assessment (Solid Manure Storage Pens)

Based on the information obtained it was determined that the native clay within the proposed area 
of construction for solid manure storage was found to have a minimum thickness of 3.0 meters. 
There are four proposed liquid manure storage areas, as shown on Figure 2.0.  

Minimum Required Liner Depth for a natural barrier for solid manure storage: 

2 m1 x 10 cm/sec
=

X m4.75 x 10 -8 cm/sec

X = 0.94 m

It is found that there is sufficient protection across the proposed liquid solid manure storage area.

Page 14 of 40
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Project No: 2407-43064: Site and Soil Assessment
-7-

4.0 Conclusions

The following conclusions are based on the discussed scope of the construction. 

The soils beneath the proposed area of construction were determined to be appropriate for a 
naturally occurring protective layer both solid manure and a catch basin. A berm constructed of 
fine grained material will be required to ensure that overflow from the adjacent dugout does not 
come within 30 meters of any manure storage or collection area. 

Page 15 of 40
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Project No: 2407-43064: Site and Soil Assessment
-8-

5.0 Design and Construction Considerations

5.1 Solid Manure Storage 

Area 1 

This area is a former established pen. The area measures approximately x meters by x meters. 
Area 1 should be graded to ensure 0.5% slope towards the catch basin. Generally, the area does 
not have unimpacted surface water contacting the solid manure area, however, a shallow berm on 
the west side may be required to ensure all unimpacted surface run-off from the west portion of 
the property does not reach this area.  

Area 2

This area is a former established pen. The area measures approximately x meters by x meters. 
Area 2 should also be graded to ensure 0.5% slope towards the catch basin. Redirection of surface 
water may be required at the west portion of the pen area.  

Area 3

This area is a former established pen. The area measures approximately x meters by x meters. 
Area 3 should also be graded to ensure 0.5% slope towards the catch basin. 

Area 4

This area is a former established pen. The area measures approximately x meters by x meters. 
Area 4 should also be graded to ensure 0.5% slope towards the catch basin. 

Some pooling may be present within the areas, however for animal care and maintenance of the 
natural liner it is recommended to maintain a 0.5% slope. 

Page 16 of 40

RA24034 TD Page 26 of 50



Project No: 2407-43064: Site and Soil Assessment
-9-

5.2 Catch Basin Sizing

Catch Basin 1 - Surface Run-off Area

The proposed area of contributing run-off for Catch Basin 1 (referred to as Area 1, as shown on 
Figure 2.0), is conservatively 2,800 m2. The area of the roadway was then included as a 
conservative estimate (700 m2). The size of the catch basin is recommended to have a total 
storage capacity of 182 m3, based on Vermillion and Kitscoty precipitation data. 

The storage capacity required for Catch Basin 1 is 182 m3 and will have the following 
specifications:  

To provide the required capacity, the catch basin should be 27 m in length x 15 m in width. 
The overall depth has been designed as 1.5 m. The overall capacity of the catch basin will be 
364 m3, which accounts for the required 0.5 m of freeboard, and provides a storage capacity 
of 192 m3. The sizing is based on an inside end and side wall slope of 3:1 (run/rise).  

The bottom of the liner must be not less than 1.0 m above the top of the shallow groundwater 
level at the time of construction. 

The overall depth of 1.5 m will be achieved through a below grade depth of 1.5 m. Above-
grade dykes may be needed to redirect unimpacted surface flow. The outside dyke walls 
should be completed to a slope of 4:1. The crest of the dyke should be sloped slightly outward 
to direct rainfall away from the storage facility. 

Page 17 of 40
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Project No: 2407-43064: Site and Soil Assessment
-10-

Catch Basin 2 - Surface Run-off Area

The proposed area of contributing run-off for Catch Basin 2 (referred to as Area 2, as shown on 
Figure 2.0), is conservatively 4,000 m2. The area of the roadway was then included as a 
conservative estimate (700 m2). The size of the catch basin is recommended to have a total 
storage capacity of 245 m3, based on Vermillion and Kitscoty precipitation data. 

The storage capacity required for Catch Basin 2 is 245 m3 and will have the following 
specifications:  

To provide the required capacity, the catch basin should be 22 m in length x 22 m in width. 
The overall depth has been designed as 1.5 m. The overall capacity of the catch basin will be 
469 m3, which accounts for the required 0.5 m of freeboard, and provides a storage capacity 
of 259 m3. The sizing is based on an inside end and side wall slope of 3:1 (run/rise).  

The bottom of the liner must be not less than 1.0 m above the top of the shallow groundwater 
level at the time of construction. 

The overall depth of 1.5 m will be achieved through a below grade depth of 1.5 m. Above-
grade dykes may be needed to redirect unimpacted surface flow. The outside dyke walls 
should be completed to a slope of 4:1. The crest of the dyke should be sloped slightly outward 
to direct rainfall away from the storage facility. 

Catch Basin 3 - Surface Run-off Area

The proposed area of contributing run-off for Catch Basin 3 (referred to as Area 3, as shown on 
Figure 2.0), is conservatively 6,000 m2. The area of the roadway was then included as a 
conservative estimate (1,000 m2). The size of the catch basin is recommended to have a total 
storage capacity of 364 m3, based on Vermillion and Kitscoty precipitation data.  

The storage capacity required for Catch Basin 3 is 364 m3 and will have the following 
specifications:  

To provide the required capacity, the catch basin should be 41 m in length x 17 m in width. 
The overall depth has been designed as 1.5 m. The overall capacity of the catch basin will be 
694 m3, which accounts for the required 0.5 m of freeboard, and provides a storage capacity 
of 388 m3. The sizing is based on an inside end and side wall slope of 3:1 (run/rise).  

The bottom of the liner must be not less than 1.0 m above the top of the shallow groundwater 
level at the time of construction.  

The overall depth of 1.5 m will be achieved through a below grade depth of 1.5 m. Above-
grade dykes may be needed to redirect unimpacted surface flow. The outside dyke walls 
should be completed to a slope of 4:1. The crest of the dyke should be sloped slightly outward 
to direct rainfall away from the storage facility. 
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Project No: 2407-43064: Site and Soil Assessment
-11-

Catch Basin 4 - Surface Run-off Area

The proposed area of contributing run-off for Catch Basin 4 (referred to as Area 4, as shown on 
Figure 2.0), is conservatively 5,600 m2. The area of the roadway was then included as a 
conservative estimate (1,000 m2). The size of the catch basin is recommended to have a total 
storage capacity of 344 m3, based on Vermillion and Kitscoty precipitation data.  

The storage capacity required for Catch Basin 4 is 344 m3 and will have the following 
specifications:  

To provide the required capacity, the catch basin should be 50 m in length x 15 m in width. 
The overall depth has been designed as 1.5 m. The overall capacity of the catch basin will be 
727 m3, which accounts for the required 0.5 m of freeboard, and provides a storage capacity 
of 399 m3. The sizing is based on an inside end and side wall slope of 3:1 (run/rise).  

The bottom of the liner must be not less than 1.0 m above the top of the shallow groundwater 
level at the time of construction. 

The overall depth of 1.5 m will be achieved through a below grade depth of 1.5 m. Above-
grade dykes may be needed to redirect unimpacted surface flow. The outside dyke walls 
should be completed to a slope of 4:1. The crest of the dyke should be sloped slightly outward 
to direct rainfall away from the storage facility. 
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Project No: 2407-43064: Site and Soil Assessment
-12-

6.0 Closure

Envirowest Engineering is pleased to submit the report to Anthony Garnier. The information and 
conclusions contained in this report are for their sole use. No other party is to rely upon the 
information contained within the report without the express written authorization of Envirowest 
Engineering.

Envirowest Engineering is not responsible for any damages that may be suffered as the result of 
any unauthorized use of, or reliance on, this report. Envirowest Engineering has performed the 
work and made the findings and conclusions set out in the report in a manner consistent with the 
level of care and skill normally exercised by members of the environmental engineer profession 
practicing under similar conditions at the time the work was performed. Envirowest Engineering 
accepts no responsibility for any deficiency, misstatement or inaccuracy in this report resulting 
from misinformation from any individuals or parties that provided information as part of this 
report.

We trust that this report meets your present needs. Please feel free to contact the undersigned with 
any questions or should you require additional information. 

Respectfully submitted,

Prepared by: Reviewed by:
Emily J. Low, P.Eng.
Envirowest Engineering 

Leah Predy, P.Ag.
Envirowest Engineering 

2206165 Alberta Ltd. o/a Envirowest Engineering 
Association of Professional Engineers and Geoscientists of Alberta 
Permit to Practice No. P14810
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Project No: 2407-43064: Site and Soil Assessment
-13-

7.0 Qualifications of Assessors 

Ms. Emily Low, B.Sc., P.Eng, is an Environmental Engineer with Envirowest Engineering and 
has approximately 15 years of environmental assessment, monitoring, and remediation experience 
in the agricultural, industrial, real estate and development, and oil and gas sectors. Ms. Low has a 
Bachelor of Science in Chemical Engineering from the University of Alberta and is a certified 
Professional Engineer in Alberta (Association of Professional Engineers and Geoscientists of 
Alberta).

Leah Predy, B.A., B.Sc., P.Ag., is a Professional Agrologist with Envirowest Engineering and has 
approximately 5 years of experience in the environmental field, both in field data collection and 
report preparation for environmental assessments, monitoring, and remediation, as well as 
agricultural projects. Prior to her employment with Envirowest Engineering, Leah had five years 
of experience managing rangelands and navigating legislation and regulations as a Rangeland 
Agrologist with the Government of Alberta. She is a Professional Agrologist in Alberta (Alberta 
Institute of Agrologists).
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Site Location
Site and Soil Assessment

NE¼-Sec.16-Twp.053-Rge.03-W4M
County of Vermilion River, Alberta
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Borehole Locations
Site and Soil Assessment

NE¼-Sec.16-Twp.053-Rge.03-W4M
County of Vermilion River, Alberta
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Borehole Logs 
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CLIENT NAME: ENVIROWEST
BOX 4248, 5118-50th STREET
PONOKA, AB   T4J1R6
(403) 783-8229

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Max Dou, Report WriterSOIL ANALYSIS REVIEWED BY:
DATE REPORTED:

PAGES (INCLUDING COVER): 7
Aug 26, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

*Notes

Disclaimer:
All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 
incorporate modifications from the specified reference methods to improve performance.
All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 
be exempt, please contact your Client Project Manager for details.
AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
The test results reported herewith relate only to the samples as received by the laboratory.
Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.
All reportable information is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.
This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24R185785AGAT WORK ORDER:

ATTENTION TO: Emily Low
PROJECT:

Laboratories (V1) Page 1 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:
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24BH02-0224BH02-01 24BH04-0224BH02-03 24BH03-01 24BH03-02 24BH03-03 24BH04-01SAMPLE DESCRIPTION:
SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

2024-08-092024-08-09 2024-08-09 2024-08-092024-08-09 2024-08-09 2024-08-09 2024-08-09DATE SAMPLED:
60787916078776 6078784 6078786 6078787 6078788 6078789 6078790G / S RDLUnitParameter

47 9 32 59 22 34 19Particle Size Distribution (Sand) 132%
21 27 23 17 25 21 20Particle Size Distribution (Silt) 312%
31 63 44 23 52 44 60Particle Size Distribution (Clay) 552%

Sandy Clay Loam Heavy Clay Clay Sandy Clay Loam Clay Clay Heavy ClaySoil Texture Clay

24BH05-0124BH05-01SAMPLE DESCRIPTION:
SoilSoilSAMPLE TYPE:

2024-08-092024-08-09DATE SAMPLED:
6078792 6078793G / S RDLUnitParameter

44 27Particle Size Distribution (Sand) 2%
23 25Particle Size Distribution (Silt) 2%
32 47Particle Size Distribution (Clay) 2%

Clay Loam ClaySoil Texture

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard
6078776-6078793 Soil Texture is a calculated parameter. The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

% Silt is a calculated parameter. The calculated value is determined by subtracting the percent sand and clay values from 100 percent.
Analysis performed at AGAT Calgary (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-08-14

Certificate of Analysis

ATTENTION TO: Emily LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 24R185785

DATE REPORTED: 2024-08-26

PROJECT:

Particle Size - Texture
SAMPLED BY:SAMPLING SITE:

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 7Page 34 of 40
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Particle Size - Texture
Particle Size Distribution (Sand) 6078776 6078776 47 47 0.4% < 2 111% 80% 120%
Particle Size Distribution (Silt) 6078776 6078776 21 20 4.0% < 2 86% 80% 120%
Particle Size Distribution (Clay) 6078776 6078776 31 32 3.3% < 2 98% 80% 120%

Comments: Duplicate NA: results are less than 5X the RDL and RDP will not be calculated.

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24R185785

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance
ATTENTION TO: Emily Low

CLIENT NAME: ENVIROWEST
PROJECT:

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Aug 26, 2024 REFERENCE MATERIAL

Method
Blank

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.Page 35 of 40
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Soil Analysis

Particle Size Distribution (Sand) SOIL 0520; SOIL 0110; SOIL 
0120 JONES 2001 HYDROMETER

Particle Size Distribution (Silt) SOIL 0520; SOIL 0110; SOIL 
0120 JONES 2001 HYDROMETER

Particle Size Distribution (Clay) SOIL 0520; SOIL 0110; SOIL 
0120 JONES 2001 HYDROMETER

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 24R185785

Method Summary
ATTENTION TO: Emily Low

CLIENT NAME: ENVIROWEST
PROJECT:

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 7Page 36 of 40
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AQTESOLV for Windows

Data Set:  Z:\Operations\Client Data\43064 Anthony Garnier\24MW01.aqt
Date:  10/11/24
Time:  11:38:21

PROJECT INFORMATION

Company:  Envirowest Engineering
Client:  Anthony Garnier
Project:  2407-43064
Test Date:  Aug 15 - 22, 2024
Test Well:  24MW01

AQUIFER DATA

Saturated Thickness:  1.5 m
Anisotropy Ratio (Kz/Kr):  1.

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  3.962

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 4.75E-7 cm/sec
y0 2.505 m

T = K*b = 7.126E-5 cm²/sec

10/11/24 1 11:38:21Page 40 of 40
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