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dairy barn addition attached to existing dairy barn to keep barn working while constructing
previously approved BA25011 for new dairy barn.
No change in permitted livestock.
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location of new facilities from BA25011, construction 
hasn't started yet.
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Not in flood plain

None known

Confirmed

dugout/seasonal drain
north, 285 m

2 wells within 100m of proposed

Water well ID 394393, Gray Shale
7.62 m
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Ag

Ag

Ag

Ag

Cat 1

Cat 1

Cat 1

Cat 1

214 & 276

1035

1020

1236

n/a

n/a

n/a

n/a

yes*

Yes

yes

yes

N/A not for an increase in permitted livestock

*Under section 3(5)(c) of Standards and Administration Regulation; as the applicant is
applying to build a new lean too and expand the EMS no closer to the residences and the total amount of manure
being produced on site is not changing. Therefore, MDS does not apply.
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cross over pit to connect 
to existing pits.
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1.0 Introduction and Scope of Work 

Envirowest Engineering (Envirowest) was retained by Jan Otten to conduct a Site and Soil 
Assessment for the proposed construction of an earthen manure storage (EMS) lagoon for a 
confined feeding operation for 270 head milking cows plus dries and replacements. 
 
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 NW-27-060-03-W5M in the County of Barrhead No.11, Alberta.  
 
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 
 
Three investigative boreholes were drilled using a truck-mounted rotary auger and completed to a 
maximum depth of 9.0 m below ground surface (mbgs) on April 30, 2025. The boreholes were 
completed in the area proposed for the EMS lagoon. Representative soil samples were collected 
from the boreholes and submitted to a third-party laboratory for analysis of soil properties. The 
borehole locations are shown on Figure 1.0 (attached). 
 
One borehole was completed as a groundwater monitoring well to allow for in-situ hydraulic 
conductivity testing, which was completed between May 17 and May 29, 2025. In addition, a 2.5 
cm diameter piezometer was installed to allow for the determination of the groundwater level at 
the time of construction. 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. 
 
 
 
  

Application BA25017 Page 15 of 40

BA25017 TD Page 19 of 44



 

Project No: 2504-43084: Site and Soil Assessment                    
-4- 

2.0 Assessment Results  

The proposed area of construction is gently rolling and sloped to the northeast.  
 
Potential liner construction material (noted in borehole logs as sandy clay) was typically found 
beneath topsoil to the depth of investigation. 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 not found during the 
assessment. The depth to water table was measured within the piezometer on May 29, 2025 to be 
5.65 mbgs. 
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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 

25BH01-01 0.75 28.9 34.6 36.5 Clay Loam 

25BH01-02 5.40 28.0 33.0 38.6 Clay Loam 

25BH01-03 9.00 29.2 30.6 40.2 Clay 

25BH02-01 5.50 29.6 31.7 38.7 Clay Loam 

25BH02-02 6.60 31.5 31.4 37.1 Clay Loam 

24BH03-01 6.25 28.6 32.3 38.5 Clay Loam 

   
 
The soils suspected for a potential natural barrier were identified as clay loam or clay with a clay 
content ranging from 36.5% - 40.2%. The assessed natural barrier (clay/ clay loam) had an average 
clay content of 38.2%. 
  
The monitoring well installed at borehole 25BH01 (25MW01), was screened from 7.5 to 9.0 mbgs 
and was sufficiently hydrated prior to completing the in-situ hydraulic conductivity testing. The in-
situ hydraulic conductivity test was completed between May 17 and May 29, 2025.   
 
During the in-situ hydraulic conductivity test, the initial depth to water was measured in the well. 
A microdiver was then installed to measure and log 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 30 seconds. 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 1.26 x 10-9cm/sec. 
 
As per the request of the owner, a proctor was completed for the clay material for potential use 
within an alternate project. Natural moisture was found to be 19.1%, optimal moisture was found 
to be 14.8% with a maximum dry density of 1710 kg/m3. 
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A saturated water table was not encountered during the assessment to a maximum depth of 9.0 
mbgs. It was concluded based on the field assessment that a standard water table is present and 
delineation was not required. A 2.5 cm diameter piezometer was installed at the location of the 
proposed earthen manure storage lagoon to a depth of 7.5 mbgs to allow for the determination of 
the groundwater level at the time of construction. The depth to water table was measured within the 
piezometer on May 29, 2025 to be 5.65 mbgs.
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3.0 Liner Assessments 

3.1 Natural Barrier Assessment (Liquid Manure Storage) 

Based on the information obtained it was determined that the native clay within the proposed area 
of construction for liquid manure storage was found to the maximum depth of investigation, 9.0 
mbgs, generally at surface.  

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

 

10 m
1 x 10 −6 cm/sec

 = 
X m

1.26 x 10 -9 cm/sec
 

 

X = 0.0126 m 

 

It is found that there is sufficient protection across the area proposed for a liquid manure storage 
lagoon. 
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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 for a liquid manure storage lagoon.  
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5.0 Earthen Manure Storage Sizing 

The new liquid EMS facility was designed for 270 head plus dries and replacements for 
approximately 12 months of storage (exceeding the minimum required 9 months of storage). The 
manure storage lagoon is recommended to have the following specifications: 

• To provide the required capacity the new EMS should be 69 m in length x 69 m in width. 
The overall depth has been designed as 4.5 m. The overall capacity of the new EMS will 
be 14,134 cubic metres (3.1 million imperial gallons) which accounts for the required 0.5 
m of freeboard, a storage capacity of 11,856 cubic metres (2.6 million imperial gallons), 
approximately 12 months storage. The sizing is based on an inside end and side wall slope 
of 3:1 (run/rise)  

• The overall depth of 4.5 m will be achieved through a below grade depth of 4.0 m. The 
above-grade dykes of 0.5 m will also prevent runoff from entering the facility. The outside 
dyke walls should be completed to at slope of 4:1. The crest of the dyke should be sloped 
slightly outward to direct rainfall away from the storage facility 

• The below-grade depth of the EMS must maintain a minimum of a 1.0 m separation above 
the water table at the time of construction, should one be encountered  

• Sand pockets that may be encountered during construction should be removed and replaced 
with find grained material 

• Topsoil, frozen soil or rocks larger than 6 inches should not be included in the liner 
material 

• The freeboard depth of 0.5 m and outside dyke walls should be covered with 0.1-0.2 m of 
topsoil and seeded to prevent soil erosion. 

• 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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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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County of Barrhead No. 11, Alberta
NW-27-060-03-W5M

Site and Soil Assessment

Project Number: 2504-43084

LOG OF BORING 25BH02
(Page 1 of 1)

Driller: : Evergreen Drilling
Drilling Method: : Truck Mounted Auger
Drill Date : April 30, 2025
Logged By: : Emily Low P.Eng.

Depth
in

Meters

0.0
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8.0
8.3
8.5
8.8
9.0

Gastech Reading (ppm)

0 100 200 300 400 500

VOC
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DESCRIPTION

SANDY CLAY, brown, mottling, loose to 
firm, medium plasticity, moist

grey

Elev.: 
Well: 
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