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1.0 Introduction and Scope of Work 

Envirowest Engineering (Envirowest) was retained to conduct a Site and Soil Assessment for a 
proposed earthen manure storage (EMS) lagoon. The assessment was completed to determine 
conditions beneath the proposed construction area and assess soil properties for the construction 
of proposed facilities. The proposed operation, herein referred to as “the Site,” is located on NW-
25-047-23-W4M in Wetaskiwin County. The assessment and design were completed for 190
milking cows (dries and replacements).

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. The boreholes were 
completed in the area of the proposed manure storage lagoon on July 6, 2023. One borehole was 
completed as a groundwater monitoring well to allow for in-situ hydraulic conductivity. The 
hydraulic conductivity testing was completed on July 19, 2023. Boreholes were completed to 
depths between 6.0 and 12.0 meters below ground surface (mbgs). An uppermost groundwater 
resource (UGR) was conservatively determined to be below 12.0 mbgs. No further assessment 
was completed. 
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2.0 Assessment Results 

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

Table 1: Soil Properties Results 

Parameter 23BH03 

Sample Depth (m) 5.25 

Particle Size (%clay) 40.4 

Particle Size (%sand) 25.8 

Particle Size (%silt) 32.7 

Particle Size (%gravel) 1.1 

Texture Class Clay 

The monitoring well was sufficiently hydrated prior to completing the hydraulic conductivity 
testing. The hydraulic conductivity test was completed on July 19, 2023. 

The initial depth to water was measured in the well. 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 30 seconds for 10 minutes and every 5 minutes for forty-five minutes. The 
results of the test were analyzed as a rising head slug test using AQTESOLV Bouwer-Rice method 
for unconfined wells. The results of the assessment were an in-situ hydraulic conductivity of 
8.15 x 10-7 cm/sec in borehole 23MW01 (23BH03). 

A saturated water table was not encountered to the depth of investigation, 12.0 meters below 
ground surface, within the proposed lagoon construction area. There was no bedrock encountered 
during the assessment to depth of investigation. 
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3.0 Natural Barrier Assessment 

Earthen Manure Storage (EMS) Lagoon 

Based on the information obtained it was determined that the native clay within the proposed area 
of construction was found to be from below topsoil to a minimum of 6.0 mbgs. 

Minimum Required Liner Depth for a natural barrier EMS: 

10 m
1 x 10 -6 cm/sec

 = 
X m

1.8 x 10 -7 cm/sec
 

X = 1.8 m 

As consolidated clay was found to the depth of investigation, a natural barrier is determined to be 
present, at minimum, from approximately below topsoil to 6.0 mbgs as measured from borehole 
23BH03. The below grade depth of the lagoon is 4.0 mbgs, as measured at 23BH03. The 
minimum natural barrier present is 2.0 meters.
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4.0 Conclusions 

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

Earthen Manure Storage Lagoon 

The native soils were determined to be appropriate as a natural barrier for use of a liquid manure 
storage facility. 
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5.0 Design and Construction Considerations 

Earthen Manure Storage Sizing 

The new lagoon is to be constructed in the area identified on Figure 1.0. The new liquid manure 
storage facility is designed for 190 milking cows with dries and replacements for approximately 9 
months storage, which will have the following specifications:  

 To provide the required capacity the new lagoon should be 54 m in length x 54 m in width.
The overall depth has been designed as 4.5 m. The overall capacity of the new EMS will be
7,654 cubic metres (1.7 million imperial gallons) which accounts for the required 0.5 m of
freeboard, a storage capacity of 6,276 cubic meters, approximately 9 months storage. 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 an aquifer and the
shallow groundwater level. Shallow groundwater was not encountered during the
assessment.

 The overall depth of 4.5 m will be achieved through a below-grade depth of 4.0 m. The
above-grade dykes will prevent runoff from entering the facility. 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.

 The inlet pipe to the EMS should be located in the bottom 1/4 of the lagoon. The annulus
around the inlet pipe should be sealed with a bentonite sealer.
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Earthen Manure Storage Construction 

The following general construction procedures are recommended, though some modifications 
may be required based on actual site conditions encountered during construction: 

 The topsoil should be stripped from the area for construction. The topsoil can be reused on
the freeboard area after construction completion.

 Sand and gravel seams, if encountered, should be excavated during construction and should
be removed.

 Construction of the lagoon should be supervised by a professional engineer.

 Following completion of the lagoon, the operator should ensure that shrubs, trees, and
deep-rooted plants are not allowed to grow on or near the walls of the facility.
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6.0 Closure 

Envirowest Engineering is pleased to submit the report to Darrin Rasmuson of Darcor Holsteins 
Inc. 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

110373
October 6, 2023

October 6, 2023
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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 4 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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Borehole Locations
Site and Soil Assessment

NW¼-Sec.25-Twp.047-Rge.23-W4M
Wetaskiwin County, Alberta

23BH01
Proposed Lagoon

23BH02

23BH03

Proposed Barn
Construction Area

~340 m to Roadway
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Site and Soil Assessment

Project Number: 2307-43011
Modified ASTM D2487/D2488

LOG OF BORING 23BH01
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Site and Soil Assessment

Project Number: 2307-43011
Modified ASTM D2487/D2488
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(Page 1 of 1)
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Site and Soil Assessment

Project Number: 2307-43011
Modified ASTM D2487/D2488
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(Page 1 of 1)
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Drilling Method: : Truck Mounted Auger

Drill Date : July 6, 2023
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   Laboratory Hydrometer Sample No.: W255
Sample Information

Date: By: E.L. of: Type: Bag

Location: Specification: ASTM D 422

Description:

Client Project Number 43011.

Sieve Results:

Gravel = 1.1 Sand = 25.8 Silt = 32.7 Clay = 40.4

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

- Envirowest
-
Clay, silty, sandy, trace gravel

Specifications:
Laboratory Specifications as per ASTM D 422.

Comments:

Envirowest Engineering

2023 Geotech Inv.
Red Deer, Alberta

By Type (%):

USG1705

26-Jul-23
G.S.
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AQTESOLV for Windows

Data Set:  Z:\Operations\Client Data\43011 Darcor Holsteins\NW-25-47-23 W4\23MW01.aqt
Date:  10/05/23
Time:  12:30:18

PROJECT INFORMATION

Company:  Envirowest Engineering
Client:  43011
Project:  2307-43011
Test Date:  July 19, 2023
Test Well:  23MW01 (23BH03)

AQUIFER DATA

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

SLUG TEST WELL DATA

Test Well:  New Well

X Location:  0. m
Y Location:  0. m

Initial Displacement:  0.46 m
Static Water Column Height:  4.88 m
Casing Radius:  0.0254 m
Well Radius:  0.0762 m
Well Skin Radius:  0.0762 m
Screen Length:  1.5 m
Total Well Penetration Depth:  5.77 m

No. of Observations:  27

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0. 0.46 7.5 0.45
1. 0.46 8. 0.45

1.5 0.46 8.5 0.45
2. 0.46 9. 0.45

2.5 0.46 9.5 0.45
3. 0.46 10. 0.45

3.5 0.46 15. 0.45
4. 0.46 20. 0.44

4.5 0.46 25. 0.44
5. 0.46 30. 0.44

5.5 0.45 35. 0.44
6. 0.45 40. 0.44

6.5 0.45 45. 0.44
7. 0.45

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  2.958

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.815E-7 cm/sec
y0 0.4503 m

T = K*b = 2.723E-5 cm²/sec

10/05/23 1 12:30:18Page 24 of 24
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