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Part 2 — Technical Requirements

NRC

Natural Resources
Conservation Board

Application under the Agricuitural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies)

Existing facilities continued

Dimensions (m)
(length, width, and depth)

NRCB USE ONLY

Hog barn - to demolish 13x145x1
Hog barn - to demolish 365x12x1
Hog barn - to demolish 23 x10x1
Hog barn - to become heated shop 20x85x1
Hog bam - to become cold storage 16x85x1
Hog bam - to sit empty or storage 45x10x 1
Grain bins/leg system various
open front shelter - to demolish 12x11x0
open front shelter - approx 30 years old 10.5x10x0
various equipment and storage sheds (no animals)

EMS as per previous permit AO Comment: To be expanfed and lined

Last updated February 26, 2021
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L3 L |
— Natural Resources
Part 2 — Technical Requirements NRCB N3t Resovgees |
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies)

If a new facility is replacing an old facility, please explain what will happen to the old facility and when. a N/A

Old facility has 6 components for hogs. Intend to decommision and demolish 3 of these. One will be converted to a
heated shop. Two others will be converted to cold storage.

End of 2026

Construction completion date for proposed facilities

Additional information
Tentative schedule is dirt work/site prep in summer and fall of 2023. General construction spring of 2024. High interest

rates and contractor availibility could delay.

Livestock numbers: Complete only if livestock numbers are different from what was identified in the Part 1 application. Note: if
livestock numbers increase in your Part 2 application, a new Part 1 application must be submitted which may result in a loss of

_priority for minimum distance separation (MDS).
Livestock category and type . Proposed increase or
(Available in the Schedule 2 of the Part 2 Matters Permitted number decrease in number Total
Regulation) (if applicable)
as in part 1
Sows - Farrow to Isowean 440 - 440 0
Milking cows (plus dries/replacements) 0 190 ' 190

Last updated February 26, 2021
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| 36m to surface water

22BHO1 &

Current EMS
22BH02 &

22BHO03 &

Proposed Lagoon

(highwater mark, GoogleEarth)

ENVIROWEST

ENGINEERING

Title:

Borehole Locations
Site and Soil Assessment
NEY2-Sec.14-Twp.047-Rge.23-W4M
Wetaskiwin County, Alberta

Project No: Date:
2211-43011 December 12, 2022
Scale: Prepared By:
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Image Source: Page ¢

Google Earth Pro (June 18, 2020)
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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)

GENERAL ENVIRONMENTAL INFORMATION

P

NRCB Natural Resources
Conservation Board

(complete this section for the worst case of the existing facility which is the closest to water bodies or water weils and for each of the proposed facillties)

Facility description / name (as indicated on site plan)

Existing: n/a none will have manure

Proposed 2: Calf barn

Proposed 1:
Proposed 3:

Dairy barn and milkhouse

Expanded lagoon

Facilities
Facility and environmental risk NRCB USE ONLY
information Existing Proposed 1 | Proposed 2 | Proposed3 | q::f::‘sents Comments
c g What is the elevation of the fioor of '
523 the lowest Manutestotage: or O >1m >1m >1m >1m |Ovyes Ono
[ E collection facility above the 1:25
§ N year flood plain or the highest O<im O<im O<tm O <1m | Oveswith
2 -E known flood level? exemption
How many springs are within 100 m None None None Oves Ono
of the manure storage facility or D YES with
i ?
:o'_‘ c manure collection area? exemption
s 2
2 % How many water wells are within None None None O ves Ono
g & 100 m of the manure storage . [ ves with
@ ‘2 facility or manure collection area? exemption
& - What is the shortest distance from 111m 113m 37m O ves O no
the manure collection or storage D .
facility to a surface water body? YES with
(e.g., lake, creek, slough, seasonal) exemption
>25m >25m >25m Oves Owno
9 c What is the depth to the water 0 .
%S table? YES with
kS é exemption
£ > > >
3 é What Is the depth to the 25m 25m 25m O ves Dno
8 c groundwater resource/aquifer you 1 ves with
draw water from? exemption

Additional information (attach supporting information, e.g. borehole logs, records, etc. you consider relevant to your application)

Last updated February 26, 2021
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Part 2 — Technical Requirements NRCB o ssason

Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility{ies)

LIQUID MANURE COLLECTION AND/OR STORAGE: In-barn - Concrete liner
(complete a copy of this section for EACH proposed in-barn liquid manure storage facility with a concrete liner)

Dairy Barn (alleys)

Facility description / name (as indicated on site plan) 1
2 Dairy Barn collection pit
3 Dairy Barn pump pit
Manure storage capacity (use one row in the table for EACH in-barn storage. Attach additional pages if you require more rows)
NRCB USE ONLY
Length (m) Width (m) Total depth (m) Deptr; bellow ground
evel (m) Calculated storage capacity (m?)
& 735 375 0 0
“ 34 1 1 1
3
5 3.75 24 24
' TOTAL CAPACITY
Concrete liner details
Cpncrete thickness Method of sulphate protection
Sinch Type 50
Scrape alleys or
unslatted portions of
bam floors (if Concrete strength Concrete reinforcement size and spacing
applicable) 32 MPa 10mm rebar 16 inch grid
Concrete thickness Method of sulphate protection
5inch ; Type 50
In-barn manure pit
floors Concrete strength Concrete reinforcement size and spacing
32 MPa 10mm rebar 16 inch grid
Concrete thickness Method of sulphate protection
6 inch Type 50
In-barn manure pit
walls Concrete strength Horizontal reinforcement size Vertical reinforcement size and
32 MPa and spacing spacing
10mm rebar 12 inch grid 10 mm rebar 12 inch grid

Last updated February 26, 2021
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Part 2 — Technical Requirements NRCB N3uuml Resougees |

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

SOLID MANURE, COMPOST, & COMPOSTING MATERIALS: Barns, feedlots, & storage facilities -

Concrete liner
(complete a copy of this section for EACH barn, feedlot, and storage facility for solid manure, composting materials, or compost with

a concrete liner)
1. New calf barn

Facility description / name (as indicated on site plan)

2.
Manure storage capacity
s Depth below grade to the NRCB USE ONLY
Length (m) Widsh {m) bottom of the liner (m) Estimated storage capacity (m3)
1.
245 12 0
2.
TOTAL CAPACITY

[ 1 plan to use a short-term solid manure storage (STMS) as part of my manure storage and handling plan for this CFO. The AOPA
requirements for STMS are set out in the NRCB Short-Term Solid Manure Storage Requirements Fact Sheet.

Surface water control systems
Describe the run-on and runoff control system
Small ditches sloped to the North on either long side of building to direct rainfall away

Liner protection

Describe how the physical integrity of the liner will be maintained
4 inches of 32 MPa Type 50 concrete with 10mm rebar on 16 inch grid will ensure adequate physical and chemical

protection.

NRCB USE ONLY
Requirements met: [J YEs [J no

Last updated February 26, 2021
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Pal't 22— Te(:hnical ReqUil'ementS NRCB ‘ gatuml Resources

onservation Board

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

SOLID MANURE, COMPOST, & COMPOSTING MATERIALS: Barns, feedlots, & storage facilities -
Concrete liner (cont.)

Concrete liner details .
Concrete thickness Method of sulphate protection:

4 inches Type 50 concrete

Concrete strength Concrete reinforcement size and spacing

32 MPa 10mm rebar on 16 inch grid

Concrete requirements can be found In Technical Guideline Agdex 096-93 NRCB USE ONLY

Guideline minimums: . D D

Solid manure: 25MPa (D) Requirements met: YES NO

Solid manure (wet): 30MPa (C) - . .

Method of sulphate protection: Condition required: O ves O no

Type S0 or Type 10 with fly ash or equivalent Report attached: D YES D NO
Additional information (attach as required)

NRCB USE ONLY

Nine month manure storage volume requirements met O ves O ves with sSTMS O no

Depth to water table: Requirements met: [ ves I no

Depth to Uppermost groundwater resource: Requirements met: O ves O no

ERST completed: 3 see ErsT page for details

Surface water control systems

Requirements met: O ves O no Details/comments:

Concrete liner details

Leakage detection system required: OvesOno 1f yes, please explain why.

Last updated February 26, 2021
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P.O. Box 4248

Ponoka, AB.

T4) 1R6

Telephone: 403-783-8229
Facsimile: 403-783-5222

December 12, 2022

Darcor Holsteins Inc.
Attn: Darrin and Damien Rasmuson

Re: Site and Soil Assessment
NE-14-047-23-W4M
Wetaskiwin County, Alberta

Dear Darren and Damien,

Envirowest Engineering (Envirowest) was retained to conduct a Site and Soil Assessment for the
proposed construction of a liquid manure storage facility. The current operation is under NRCB
Approval RA05042. 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 NE-14-047-23-W4M in
Wetaskiwin County.

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 and Analysis

Investigative boreholes were drilled using a truck-mounted rotary auger to the east of the current
lagoon on December 8, 2022. Boreholes were completed to depths between 6 and 10.5 meters
below ground surface (mbgs). Sand/weathered bedrock was found as shallow as 8.5 meters
below grade within the proposed liquid manure storage lagoon. An uppermost groundwater
resource (UGR) was conservatively determined to be at 8.5 mbgs, no further assessment was
completed.

Conclusions

The following conclusions are based on the discussed scope of the construction. It is
recommended that the lagoon liner be constructed of a synthetic liner.

Page 24 of 32
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Liquid Manure Storage Sizing

The new lagoon is to be constructed in an area east of the current lagoon. The new liquid manure
storage lagoon was 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 70 m in length x 40 m in width. The
overall depth has been designed as 5.5 m. The overall capacity of the lagoon will be 7,414
cubic metres (1.6 million imperial gallons) which accounts for the required 0.5 m of freeboard,
a storage capacity of 6,095 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 5.5 m will be achieved through a below grade depth of 5.0 m. 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 inlet pipe to the lagoon should be located in the bottom 1/4 of the lagoon. The annulus
around the inlet pipe should be sealed with a bentonite sealer.

Page 25 of 32



Synthetic Liner Recommendations

It is recommended that the manure storage lagoon be constructed with a synthetic liner. The
bottom of the lagoon should be not more than 7.5 meters below grade as at borehole 22BHOL1.

Two types of synthetic liner which are readily available in the market and are suitable for such an
installation are polyvinyl chloride (PVVC) and high density polyethylene (HDPE). Both materials
are resistant to degradation from animal manures. The suitability of these materials in this
application will be somewhat dependent on the intended operation of the facility. Operational
practices for the lagoon will need to be considered to determine the potential for mechanical
damage to the liner. Some suppliers also offer specially blended materials for such an installation.
The use and suitability of these materials should be discussed directly with the supplier.

PVC is a flexible material which is more easily installed and repaired than liners constructed of
polyethylene material. Seams in PVC liners can be completed in the field without special
equipment. These liners require a soil covering, generally 30 cm thick, to protect them from
degradation from ultraviolet light, cold temperatures and mechanical damage. This presence of
such a soil cover can be troublesome on the sidewalls due to gravitational sloughing and liquid
drawdown. Additional care is required during installation to avoid liner damage during
construction of the backfill layer.

Liners constructed of HDPE are more rigid and more resistant to damage. Both seams completed
in the field and repairs to the liner require the use of special equipment to “weld” the material. The
material is not degraded by ultraviolet light and does not require a soil backfill.

Should damage occur to the liner after installation, repair can be time consuming and costly,
particularly with respect to HDPE liners. The liner construction should consider areas of high risk
(areas of manure removal and agitation) to reduce the potential for damage. There are various
methods for securing these higher risk areas such as double liner installation or concrete filled
geofabrics which allow equipment to enter and exit the lagoon with less risk of damage.

Liner material is available in a range of thicknesses from 20 mil to 100 mil (1 mil= 0.001 inches
or 1 mm = 39 mils). The selection of liner thickness should consider material availability, cost,
durability and operational procedures. Thicker liners are less prone to damage but are more costly.

Based on the liquid level fluctuation in the lagoon and the need to periodically access the lagoon
for manure and solid withdrawal, a HDPE liner is recommended as no soil covering is required. A
thickness of 60 mil is suggested to reduce the potential for liner damage. The thickness of the
material could be reduced to 40 mil with additional design consideration in high risk areas of the
lagoon.
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On site preparation is required for the installation of a synthetic liner. The sub-grade must be
compacted and stable. It should be smooth and uniform, must be free of sharp fragments, stones,
roots or other material which could damage the liner and should not have any rapid changes in
elevation. Care is required during the installation of synthetic liners to ensure damage does not
result from vehicular activity or improper installation. Supervision by the supplier is
recommended.

Applicable material and workmanship warranties should be discussed prior to installation.

To improve the sub-grade preparation and to again reduce the risk of liner damage, a geotextile
may be installed under the geomembrane liner. The placement of this textile over the sub-grade
provides a clean working area for field seams, provides added puncture resistance when loads are
applied, improves the geomembrane to soil interface and can allow for the lateral and upward
escape of subsurface water and gases that rise up beneath the geomembrane during its service life.

Upward moving water is caused by high groundwater levels. Upward moving gases are caused by
biodegradation of organic material in the subsurface soils and from rising water table levels which
expel the air from the soil voids. Vapour “strips” can be placed to allow for trapped vapours to be
released from beneath the liner.

Following installation of the liner, each seam and repair area should be tested to ensure a complete
seal has been achieved. The supplier/installer should provide an installation report detailing the
testing of the material, the seams and any required repairs.
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Closure

Envirowest Engineering is pleased to submit the report to Darrin and Damien Rasmuson of
Darcor Holsteins Inc.. 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 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 and Reviewed by:
Emily J. Low, P.Eng
Envirowest Engineering

PERMIT TO PRACTICE
2206165 ALBERTA LTD.

RM SIGNATURE:

ruapeca 110373
oare: December 12, 2022
PERMIT NUMBER: P014810

The Association of Professional Engineers and
Geoscientists of Alberta (APEGA)

2206165 Alberta Ltd. o/a Envirowest Engineering
Association of Professional Engineers and Geoscientists of Alberta
Permit to Practice No. P14810

Attachments: Figure 1.0: Borehole Locations
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LOG OF BORING 22BHO1

(Page 1 of 1)

Site and Soil Assessment
NE-14-047-23 W4M
Wetaskiwin County, Alberta

Project Number: 2211-43011
Modified ASTM D2487/D2488

Driller:

Drilling Method:

Drill Date
Logged By:

: Ever Green Drilling

: Truck Mounted Auger
: December 8, 2022

: Emily Low P.Eng.

12-12-2022 Z:\Operations\Client Data\43011 Darcor Holsteins\22BH01.bor

Depth

in Gastech Reading (ppm)
Meters

0 100 200 300 400

500

VOC
Reading

GRAPHIC

DESCRIPTION

0.0
0.3
0.5
0.8
1.0
1.3
1.5
1.8
2.0
2.3
2.5
2.8
3.0+
3.3
3.5+
3.8
4.0
4.3
4.5
4.8
5.0
5.3+
5.5+
5.8+
6.0
6.3
6.5—
6.8
7.0
7.3
7.5
7.8
8.0
8.3
8.5
8.8
9.0
9.3+
9.5+
9.8
10.0
10.3

CLAYEY SILT, trace sand, damp, firm,
brown

SANDY CLAY, very firm, damp, mottled,
medium plasticity

SANDY CLAY, weathered bedrock, dry,
yellow brown

10.5

Well:

Elev.:

| | Water Level
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12-12-2022 Z:\Operations\Client Data\43011 Darcor Holsteins\22BH02.bor

LOG OF BORING 22BH02

(Page 1 of 1)

Site and Soil Assessment
NE-14-047-23 W4M
Wetaskiwin County, Alberta

Project Number: 2211-43011
Modified ASTM D2487/D2488

Driller:

Drilling Method:

Drill Date
Logged By:

: Ever Green Drilling

: Truck Mounted Auger
: December 8, 2022

: Emily Low P.Eng.

Depth

in
Meters

0

Gastech Reading (ppm)

100 200 300 400

500

VOC
Reading

GRAPHIC

DESCRIPTION

0.0

0.3

0.5

0.8

1.0

1.3

1.5

1.8

2.0

2.3

2.5

2.8

3.0

3.3

3.5

3.8

4.0

4.3

4.5

4.8

5.0

5.3

5.5+

5.8

CLAYEY SILT, trace sand, damp, firm,
brown

SANDY CLAY, very firm, damp, mottled,
medium plasticity

6.0

Well:

Elev.:

| | Water Level
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12-12-2022 Z:\Operations\Client Data\43011 Darcor Holsteins\22BH03.bor

LOG OF BORING 22BH03

(Page 1 of 1)

Site and Soil Assessment
NE-14-047-23 W4M
Wetaskiwin County, Alberta

Project Number: 2211-43011
Modified ASTM D2487/D2488

Driller:

Drilling Method:

Drill Date
Logged By:

: Ever Green Drilling

: Truck Mounted Auger
: December 8, 2022

: Emily Low P.Eng.

Depth

in
Meters

0

Gastech Reading (ppm)

100 200 300 400

500

VOC
Reading

GRAPHIC

DESCRIPTION

Well: 22MWO01
Elev.:

0.0

0.3

0.5

0.8

1.0

1.3

1.5

1.8

2.0

2.3

2.5

2.8

3.0

3.3

3.5

3.8

4.0

4.3

4.5

4.8

5.0

5.3

5.5+

5.8

CLAYEY SILT, trace sand, damp, firm,
brown

SANDY CLAY, very firm, damp, mottled,
medium plasticity

— Bentonite
— Solid

— Sand

—1— Screen

6.0

| | Water Level
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