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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: __ ________   ____________________________     ___________________________ 

___________________________   ____________________________     ___________________________ 

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 
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 

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 
-  (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: 

 details 

Leakage detection system required:   YES  NO    If yes, please explain why. 
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Professional Environmental Engineering Services

Site and Soil Assessment
Liquid EMS Design

NE¼, Sec. 01, Twp.41, Rng. 02 W5M
Lacombe County, Alberta
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Site and Soil Assessment - Amended
Liquid EMS Design
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Prepared for:  Herman Verhoef

Project Number: 1804-42317

Prepared by: Envirowest Engineering Inc.
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Report Prepared: June 8, 2018

Private and Confidential
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Project No: 1804-42315: Site and Soil Assessment

1.0 Introduction and Scope of Work

Envirowest Engineering Inc. (Envirowest) was retained by Mr. Herman Verhoef to conduct a site 
and soil assessment for the proposed construction of a new EMS (earthen manure storage) facility.
The proposed operation will be for 120 head dairy located at NE¼-01-041-02 W5M in Lacombe
County, herein after referred to as “the Site”.

Representative soil samples were collected at the Site at two potential build locations to allow for 
the assessment of applicable soil properties. The samples were collected by completing 
investigative boreholes using a truck mounted rotary auger. Soil samples were collected from 
selected boreholes and reserved for potential laboratory analysis. A piezometer was located at two 
borehole locations, one at each potential build location, for the in-situ testing of hydraulic 
conductivity. The Site assessment occurred on May 8, 2018.

The assessment has been completed in accordance with the standards and regulations associated 
with the amended Agricultural Operation Practices Act and associated regulations govern all new 
and modified confined feeding operations (GOA, 2014).

This report will summarize the findings of the soil assessment.
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2.0 Site Description

The Site is located approximately 8 kilometers northwest of Bently, Alberta, as indicated on 
Figure 1. The proposed scope of work is the construction of an earthen manure storage lagoon and 
barn pad. The EMS and barn pad will likely be located to the southwest of the homestead with 
secondary location to the north  of the homestead, as indicated on Figure 2. The build site will 
be stated in the submitted Part 2 Application. 

The topography of the property and immediate area is generally sloping to undulating with slope to 
the west northwest at the primary build site and northeast at the secondary build site. The closest 
surface waterbody is a low lying area 620 meters to the northwest of the homestead.

The Site is located in an area where the upper most bedrock is of the Paskapoo Formation. This 
formation consists of grey to greenish grey, thick bedded calcareous, cherty sandstone; grey and 
green siltstone and mudstone; minor conglomerate, thin limestone, coal and tuff beds, and is non-
marine in nature (Prior, 2013).  

The quaternary geology indicates the Site is located in an area of stagnation moraine glacial deposits 
with till of uneven thickness, local water-sorted material up to 30 m thick, undulating to hummocky
topography. Specifically mixed hummocky and moraine plateau topography, flat topped, 
irregularly shaped hills with a cover of stratified sand, silt and clay interspersed with mounts of till 
(Shetsen, 1990). 

Project No: 1804-42315: Site and Soil Assessment
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Project No: 1804-42315: Site and Soil Assessment

3.0 Standards and Guidelines

The amended Agricultural Operation Practices Act and associated regulations govern all new and 
modified confined feeding operations (GOA, 2014). The soil assessment for the EMS lagoon was 
reviewed with respect to the following standards and guidelines: 

A manure storage facility and a manure collection area must have either a protective
layer or a liner that meets the requirements of the regulations between the facility or
area and the uppermost groundwater resource below the Site.

The bottom of a liner of a manure storage facility and of a manure collection area must
be not less than 1.0 meter (m) above the water table of the Site at the time of
construction.

The bottom of a liner or the base of the protective layer must be not less than 1.0 m
above the top of the groundwater resource.

The protective layer of a manure storage facility and of the manure collection area must
provide equal or greater protection than that provided by naturally occurring materials
10 m in depth with an hydraulic conductivity of not more than 1 x 10-6 centimetres per
second (cm/sec) for a liquid manure storage facility.

If the liner of a liquid manure storage facility is made of compacted soil or manufactured
materials, it must provide equal or greater protection than that provided by 1.0 m in
depth with a hydraulic conductivity of not more than 1 x 10-7 cm/sec.

The owner or operator of a confined feeding operation must construct manure storage
facilities that are sufficient to store all the manure produced by the operation over a
period of at least nine consecutive months.

An open liquid manure storage facility must have a freeboard of not less than 0.5 m
when the facility is full.

Other portions of the regulations may also be found to apply to the Site. 
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Project No: 1804-42315: Site and Soil Assessment

4.0 Site Assessment Methodology

Eight investigative boreholes were drilled using a truck mounted rotary auger and completed to 
depths of between 5.6 m below ground surface (mbgs) and 6.9 mbgs. Five boreholes were 
completed in the primary build site proposed for the new EMS lagoon and barn pad, three boreholes 
were completed at the secondary build site. Two boreholes were completed as wells to allow for 
the in-situ hydraulic conductivity. Borehole drilling and soil sampling were completed on
May 8, 2018. The hydraulic conductivity testing was completed on May 29, 2018.  

A soil sample was collected from the proposed area for EMS lagoon construction areas and barn 
pad area within the primary build site and reserved for potential laboratory analysis. The samples 
were collected from 1.2 mbgs at borehole 18BH02, 3.0 mbgs at borehole 18BH05, and 5.0 mbgs at 
borehole 18BH08. Further to the results from the in-situ testing, three soil samples were submitted 
for analysis for particle size distribution only.    

The soil from the Site was assessed based on the requirements specified in the Agricultural 
Operation Practices Act (GOA, 2014) and associated regulations. One of the critical aspects of 
meeting these requirements is the assessment of native soil properties to facilitate manure storage 
facility construction. It is recommended that the earthen manure storage lagoon be constructed in 
such a way and of appropriate material with an hydraulic conductivity of 1 x 10-6 cm/sec. It is also 
important to construct such storage facilities in an area where the water table is at least 1 m below 
the bottom of the facility and in an area not prone to flooding.  

The analytical methodologies are referenced with the laboratory reports presented in Appendix C. 
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Project No: 1804-42315: Site and Soil Assessment

5.0 Site Assessment Results

The results of the laboratory analysis are presented in Table 1 below; soil sample locations are 
presented on Figure 2. 

Table 1: Soil Properties Results

Parameter 18BH02 18BH05 18BH08 

Sample Depth (m) 1.5 3.0 5.0

Particle Size (% sand) 48 34 44

Particle Size (% silt) 18 30 20

Particle Size (% clay) 34 36 36

Texture Class Sandy Clay 
Loam Clay Loam Clay Loam

The soil tested from the proposed area of construction was identified as a sandy clay loam or clay 
loam with a clay content of 34 to 48 percent.

Monitoring well 18MW02 and 18MW08 was hydrated with water numerous times prior to 
completing the hydraulic conductivity. The hydraulic conductivity test was completed on 
May 29, 2018. 

The initial depth to water was measured in each well. A volume of water was then removed from 
the well and the change in depth measured over time. The depth was measured every minute for ten 
minutes, then every five minutes to thirty minutes. The results of the test were analyzed as a slug 
test using AQTESOLV Bouwer-Rice method for unconfined wells.  

The results of the assessment were an in-situ hydraulic conductivity of 2.6 x 10-7 cm/sec in 
monitoring well 18MW02 (primary location) and 1.5 x 10-8 cm/sec in monitoring well 18MW08 
(secondary location).  

There was no saturated water table encountered at the time of drilling. Cemented sandstone was 
encountered at the first build site at 6.8 mbgs, and 5.6 mbgs at the secondary build site.  

Sand was encountered in borehole 18BH03, this is considered an anomaly and construction should 
remain south of this location. 
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Project No: 1804-42315: Site and Soil Assessment

6.0 Design and Construction Considerations

Based on the information obtained it was determined that the native clay, found from approximately 
0.7 to 4.4 meters below grade in borehole 18BH02, would have an hydraulic conductivity of 
2.6 x 10-7 cm/sec. The native clay at the secondary building site found from approximately 2.5 to 
5.6 meters below grade in borehole 18BH08, would have an hydraulic conductivity of 1.5 x 10-8

cm/sec. It has been determined that there is a natural barrier for both proposed building sites. 

Minimum Required Liner Depth at Primary Building Site: 

10 m
1 x 10 -6 cm/sec

=
X m2.6 x 10 -7 cm/sec

X = 2.6 m

Minimum Required Liner Depth at Secondary Building Site: 

10 m
1 x 10 -6 cm/sec

=
X m1.5 x 10 -8 cm/sec

X = 0.15 m

Earthen Manure Storage Sizing

The new EMS lagoon is to be constructed in an area west southwest of the homestead, with the barn 
area to the east of the lagoon. The liquid manure storage facility has been designed for 
approximately 120 head dairy (lactating plus dries) for a period of approximately twelve months.
The following will need to be considered:  

To provide the required capacity the new EMS should be 55 m in length x 55 m in
width. The overall depth has been designed as 3.3 m. The overall capacity of the new
EMS will be 6,820 cubic metres (1.8 million imperial gallons) which accounts for the
required 0.5 m of freeboard. The storage capacity of the new EMS will be 5,389 cubic
meters. 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. The depth to groundwater will be confirmed at the time of
construction.

The overall depth of 3. m will be achieved through building the east side of the lagoon
1.5 meters above grade and the west side of the lagoon 2.0 meters above grade to
accommodate for elevation.
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Project No: 1804-42315: Site and Soil Assessment

The above-grade dykes will 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 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.

Alternatively, the secondary building site would have the following sizing: 

To provide the required capacity the EMS would be 50 m in length x 50 m in width.
The overall depth has been designed as 4.5 m. The overall capacity of the EMS would
be 6,268 cubic metres (1.7 million imperial gallons) which accounts for the required
0.5 m of freeboard. The storage capacity of the EMS will be 5,092 cubic meters. The
construction would be 4.0 meters below grade with a 0.5-meter berm above grade.

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.

The below-grade depth of the EMS must maintain a minimum of a 1.0 m separation
above the indicated water table at the time of construction.

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.

If required, install groundwater monitoring wells to provide a leakage detection system
for the facility.
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Project No: 1804-42315: Site and Soil Assessment

7.0 Closure

Envirowest Engineering Inc. is pleased to submit the report on the site and soil assessment to
Herman Verhoef. The information and conclusions contained in this report are for their sole use 
and such parties as may be normally involved in the approval process for such a facility. No other 
party is expected to rely upon the information contained within the report without the express 
written authorization of Envirowest Engineering Inc.. 

The review has been conducted in accordance with generally accepted environmental engineering 
practices. No other warranty is expressed or implied.

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 Inc.

Shawna D. Low, P.Eng
Envirowest Engineering Inc.

Envirowest Engineering Inc. 
Association of Professional Engineers and Geoscientists of Alberta 
Permit to Practice No. P645
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Project No: 1804-42315: Site and Soil Assessment
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Project No: 1804-42315: Site and Soil Assessment

Appendix A

Site Location
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Project No: 1804-42315: Site and Soil Assessment

Appendix B

Borehole Locations and Borehole Logs
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Project No: 1804-42315: Site and Soil Assessment

Appendix C

Certificates of Analysis
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CLIENT NAME: ENVIROWEST
BOX 4248, 5118-50th STREET
PONOKA, AB   T4J1R6
(403) 783-8229

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Olga Kulikova, Lab TechnicianSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 6

Jun 06, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

18E345718AGAT WORK ORDER:

ATTENTION TO: Shawna Low

PROJECT: Verhoef

Laboratories (V1) Page 1 of 6

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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.

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

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request
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18BH0518BH02 18BH08SAMPLE DESCRIPTION:
SoilSoilSoilSAMPLE TYPE:

2018-05-08 2018-05-082018-05-08DATE SAMPLED:
9290307 9290308 9290309G / S RDLUnitParameter

48 34 44Particle Size Distribution (Sand) 2%
18 30 20Particle Size Distribution (Silt) NA%
34 36 36Particle Size Distribution (Clay) NA%

Sandy Clay Loam Clay Loam Clay LoamSoil Texture 

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard
9290307-9290309 % Silt is a calculated parameter. The calculated value is determined by subtracting the percent sand and clay values from 100 percent.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-31

Certificate of Analysis

ATTENTION TO: Shawna LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 18E345718

DATE REPORTED: 2018-06-05

PROJECT: Verhoef

Particle Size by Hydrometer
SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 6
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Particle Size by Hydrometer
Particle Size Distribution (Sand) 155 9292430 22 22 0.0% < 2 119% 80% 120%
Particle Size Distribution (Silt) 155 9292430 30 30 0.0% 97% 80% 120%
Particle Size Distribution (Clay) 155 9292430 48 48 0.0% 83% 80% 120%

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18E345718

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance
ATTENTION TO: Shawna Low

CLIENT NAME: ENVIROWEST
PROJECT: Verhoef

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 6

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. Page 38 of 54
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Soil Analysis
Particle Size Distribution (Sand) INOR-171-6010 JONES 2001; SHEPPARD 2007 HYDROMETER
Particle Size Distribution (Silt) INOR-171-6010 JONES 2001; SHEPPARD 2007 HYDROMETER

Particle Size Distribution (Clay) SOIL 0520; SOIL 0110; SOIL 
0120 JONES 2001; SHEPPARD 2007 HYDROMETER

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18E345718

Method Summary
ATTENTION TO: Shawna Low

CLIENT NAME: ENVIROWEST
PROJECT: Verhoef

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 6Page 39 of 54
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AQTESOLV for Windows

Data Set:  \\SHAWNA\Client Data\Client Data\42317 Herman Verhoef\2018 NE-01\18MW02.aqt
Date:  06/08/18
Time:  10:04:46

PROJECT INFORMATION

Company:  Envirowest Engineering
Client:  Herman Verhoef
Project:  1804-42317
Test Date:  May 29, 2018
Test Well:  18MW02

AQUIFER DATA

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

SLUG TEST WELL DATA

Test Well:  New Well

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

Initial Displacement:  0.4 m
Static Water Column Height:  2.69 m
Casing Radius:  0.0255 m
Well Radius:  0.075 m
Well Skin Radius:  0.075 m
Screen Length:  1. m
Total Well Penetration Depth:  3.5 m

No. of Observations:  14

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

0. 0.4 7. 0.398
1. 0.4 8. 0.398
2. 0.399 9. 0.398
3. 0.399 10. 0.398
4. 0.399 15. 0.398
5. 0.399 20. 0.398
6. 0.399 25. 0.398

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  2.538

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 2.594E-7 cm/sec
y0 0.3993 m

T = K*b = 2.594E-5 cm²/sec

06/08/18 1 10:04:46Page 42 of 54
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AQTESOLV for Windows

Data Set:  \\SHAWNA\Client Data\Client Data\42317 Herman Verhoef\2018 NE-01\18MW08.aqt
Date:  06/08/18
Time:  10:10:45

PROJECT INFORMATION

Company:  Envirowest Engineering
Client:  Herman Verhoef
Project:  1804-42317
Test Date:  May 29, 2018
Test Well:  18MW08

AQUIFER DATA

Saturated Thickness:  3. m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  New Well

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

Initial Displacement:  0.7 m
Static Water Column Height:  3.16 m
Casing Radius:  0.0255 m
Well Radius:  0.075 m
Well Skin Radius:  0.075 m
Screen Length:  3. m
Total Well Penetration Depth:  5. m

No. of Observations:  14

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

0. 0.7 7. 0.695
1. 0.695 8. 0.695
2. 0.695 9. 0.695
3. 0.695 10. 0.695
4. 0.695 15. 0.695
5. 0.695 20. 0.696
6. 0.695 25. 0.696

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  3.131

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.459E-8 cm/sec
y0 0.6956 m

T = K*b = 4.376E-6 cm²/sec
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P.O. Box 4248 
Ponoka, AB. 
T4J 1R6 
Telephone: 403-783-8229 
Facsimile: 403-783-5222

July 5, 2018 

Sent via Email: verhoefdairy@cciwireless.ca

Attention: Herman Verhoef

Re: Barn Pad Soil Assessment
Site and Soil Assessment – June 8, 2018 
NE-01-041-02 W5M 

Dear Herman Verhoef,

As an amendment to the Site and Soil Assessment with prepared date June 8, 2018, the following
is an assessment for the barn pad area for which a natural clay  is proposed.

The amended Agricultural Operation Practices Act and associated regulations govern all new and 
modified confined feeding operations. The soil assessment for the barn pad was reviewed with 
respect to the following standards and guidelines: 

A manure storage facility and a manure collection area must have either a protective
layer or a liner that meets the requirements of the regulations between the facility or
area and the uppermost groundwater resource below the Site.

The bottom of a liner of a manure storage facility and of a manure collection area must
be not less than 1.0 meter (m) above the water table of the Site at the time of
construction.

The bottom of a liner or the base of the protective layer must be not less than 1.0 m
above the top of the groundwater resource.

The protective layer of a manure storage facility and of the manure collection area
must provide equal or greater protection than that provided by naturally occurring
materials 2 m in depth with an hydraulic conductivity of not more than 1 x 10-6

centimetres per second (cm/sec) for a solid manure storage facility.

The soil tested from the proposed area of construction was identified as a sandy clay loam or clay 
loam with a clay content of 34 to 48 percent.

Monitoring well 18MW02 was hydrated with water numerous times prior to completing the 
hydraulic conductivity. The hydraulic conductivity test was completed on May 29, 2018. 

The initial depth to water was measured in each well. A volume of water was then removed from 
the well and the change in depth measured over time. The depth was measured every minute for 
ten minutes, then every five minutes to thirty minutes. The results of the test were analyzed as a 
slug test using AQTESOLV Bouwer-Rice method for unconfined wells.  
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The results of the assessment were an in-situ hydraulic conductivity of 2.6 x 10-7 cm/sec in 
monitoring well 18MW02. There was no saturated water table encountered at the time of drilling.
Cemented sandstone was encountered at 6.8 mbgs. 

Based on the information obtained it was determined that the native clay, found from
approximately 0.7 to 4.5 meters below grade in borehole 18BH05, the proposed barn pad 
area  would have an hydraulic conductivity of 2.6 x 10-7 cm/sec. The protective layer is 
overlain by sand from below topsoil to the top of the protective layer. It has been determined that 
there is a natural barrier at the proposed barn pad location.

Minimum Required Liner Depth at Proposed Barn Pad: 

2 m
1 x 10 -6 cm/sec

=
X m2.6 x 10 -7 cm/sec

X = 0.52 m

The information and conclusions contained in this report are for their sole use and such parties as 
may be normally involved in the approval process for such a facility. No other party is expected 
to rely upon the information contained within the report without the express written authorization 
of Envirowest Engineering Inc.. 

The review has been conducted in accordance with generally accepted environmental engineering
practices. No other warranty is expressed or implied. 

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,

Emily J. Low, P.Eng 
Envirowest Engineering Inc. 

Envirowest Engineering Inc. 
Association of Professional Engineers and Geoscientists of Alberta
Permit to Practice No. P6458

Attachments (3)
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CLIENT NAME: ENVIROWEST
BOX 4248, 5118-50th STREET
PONOKA, AB   T4J1R6
(403) 783-8229

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Olga Kulikova, Lab TechnicianSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 6

Jun 06, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

18E345718AGAT WORK ORDER:

ATTENTION TO: Shawna Low

PROJECT: Verhoef

Laboratories (V1) Page 1 of 6

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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.

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

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request
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18BH0518BH02 18BH08SAMPLE DESCRIPTION:
SoilSoilSoilSAMPLE TYPE:

2018-05-08 2018-05-082018-05-08DATE SAMPLED:
9290307 9290308 9290309G / S RDLUnitParameter

48 34 44Particle Size Distribution (Sand) 2%
18 30 20Particle Size Distribution (Silt) NA%
34 36 36Particle Size Distribution (Clay) NA%

Sandy Clay Loam Clay Loam Clay LoamSoil Texture 

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard
9290307-9290309 % Silt is a calculated parameter. The calculated value is determined by subtracting the percent sand and clay values from 100 percent.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-31

Certificate of Analysis

ATTENTION TO: Shawna LowCLIENT NAME: ENVIROWEST

AGAT WORK ORDER: 18E345718

DATE REPORTED: 2018-06-05

PROJECT: Verhoef

Particle Size by Hydrometer
SAMPLED BY:SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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Particle Size by Hydrometer
Particle Size Distribution (Sand) 155 9292430 22 22 0.0% < 2 119% 80% 120%
Particle Size Distribution (Silt) 155 9292430 30 30 0.0% 97% 80% 120%
Particle Size Distribution (Clay) 155 9292430 48 48 0.0% 83% 80% 120%

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18E345718

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Shawna Low
CLIENT NAME: ENVIROWEST
PROJECT: Verhoef

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 6
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. Page 50 of 54
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Soil Analysis
Particle Size Distribution (Sand) INOR-171-6010 JONES 2001; SHEPPARD 2007 HYDROMETER
Particle Size Distribution (Silt) INOR-171-6010 JONES 2001; SHEPPARD 2007 HYDROMETER

Particle Size Distribution (Clay) SOIL 0520; SOIL 0110; SOIL 
0120 JONES 2001; SHEPPARD 2007 HYDROMETER

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18E345718

Method Summary

ATTENTION TO: Shawna Low
CLIENT NAME: ENVIROWEST
PROJECT: Verhoef

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 6Page 51 of 54
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AQTESOLV for Windows

Data Set:  \\SHAWNA\Client Data\Client Data\42317 Herman Verhoef\2018 NE-01\18MW02.aqt
Date:  06/08/18
Time:  10:04:46

PROJECT INFORMATION

Company:  Envirowest Engineering
Client:  Herman Verhoef
Project:  1804-42317
Test Date:  May 29, 2018
Test Well:  18MW02

AQUIFER DATA

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

SLUG TEST WELL DATA

Test Well:  New Well

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

Initial Displacement:  0.4 m
Static Water Column Height:  2.69 m
Casing Radius:  0.0255 m
Well Radius:  0.075 m
Well Skin Radius:  0.075 m
Screen Length:  1. m
Total Well Penetration Depth:  3.5 m

No. of Observations:  14

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

0. 0.4 7. 0.398
1. 0.4 8. 0.398
2. 0.399 9. 0.398
3. 0.399 10. 0.398
4. 0.399 15. 0.398
5. 0.399 20. 0.398
6. 0.399 25. 0.398

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  2.538

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 2.594E-7 cm/sec
y0 0.3993 m

T = K*b = 2.594E-5 cm²/sec
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