Technical Document RA21043

X RA21043 NE 15-42-24 W4AM

Note: only the approximate east half of the sow barn retains the original concrete floor,
though the north pit wall was renovated to include drive through overhead doors. This barn
is further discussed on the next page and in Decision Summary RA21043.
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Livestock processing facilities are not considered to be manure collection areas or
manure storage facilities; they are ancillary structures that do not require a permit under
the AOPA.

The status of the CFQO's permits and its associated livestock capacity are discussed in Decision
Summary RA21043.
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NRCB USE ONLY
ALL SIGNATURES IN FILE Xlves [COno

DATES OF APPROVAL OFFICER SITE VISITS

December 17, 2021, March 24 and 30, 2022

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES
Date deeming letters sent: March 2, 2022

Municipality:

K] letter sent &] response received K] written/email D verbal D no comments received

Alberta Health Services:

X] letter sent K1 response received X written/email O] verbal ] no comments received
Alberta Environment and Parks: O N/A

E] letter sent X response received Xl written/email O verbal ] no comments received
Alberta Transportation: X] N/A

O letter sent O response received O written/email O verbal 0 no comments received
Alberta Regulatory Services: 1 N/A

O letter sent O response received O written/email O verbal 0 no comments received
Other: X nya

O letter sent O response received O written/email O verbal 0 no comments received
Other: X /A

O letter sent O response received O written/email O verbal 0 no comments received

Note: Copies of the responses to the application, other than those noted above, were shared with

AHS, AEP, Alberta Transportation, Alberta Regulatory Services and the county. See Decision
Summary RA21043
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NOTES CONCERNING BUILDING LOCATION
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jfroese
Callout
AEP water well ID # 286659

jfroese
Callout
AEP water well ID # 288714
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not in known flood

X ,
plain
X none observed or
reported
one within 100 m of
X pens, see TD page 6
X > 500 m to intermittent
creeks
see Decision Summary
X RA21043
X 15.2 m based on AEP
water wells 93973 and
286659
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NRCB USE ONLY
ENVIRONMENTAL RISK SCREENING INFORMATION

ERST for proposed facilities

Facility Groundwater score Surface water score File number
Pens Low Low RA21043
Catch basin Low Low RA21043

ERST for existing facilities

Facility Groundwater score Surface water score File number

As noted on page 2 the remgining swine barn will not be used to collect or store manure, for this

hia fanilid,
S Tatiltity.

ERST related comments:
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NRCB USE ONLY
WATER WELL AND SURFACE WATER INFORMATION

Well IDs: 286659 and 288714

Surface water related concerns from directly affected parties or referral agencies:

Groundwater related concerns from directly affected parties or referral agencies:
Water wells O N/A
If applicable, exemption for 100 m distance requirements applied: ves [1 no
Surface water [N N/A

If applicable, exemption for 30 m distance requirements applied: O ves O no

Water Well Exemption Screening Tool O N/A

X ves [ no
™ ves O no

Condition required: O ves X no

Condition required: 1 ves O no

Water Well 1D Preliminary Screening Secondary Screening Facility
Score Score
286659 35 (continue) 7 (exemption mare likely) Pens

Groundwater or surface water related comments:
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CRH 1 1,045
CRH 1 1,030
A 1 670
A 1 1,200
A 1 1,280
198
50
81
SE 25-42-25 W4  140ac/57 ha 45
SE 12-43-25 W4 109 ac/44 ha 41

n/a
n/a
n/a
n/a
n/a

yes
yes
yes
yes
yes

yes

yes
yes

Ponoka County's Land use bylaw zones and the applicable MDS categories are discussed in Decision

Summary RA21043.
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NRCB USE ONLY

MINIMUM DISTANCE SEPARATION

Methods used to determine distance (if applicable): scaled air photo, 2021 from Google Earth

Margin of error (if applicable):

659

Requirements (m): Category 1:
Technology factor:

Expansion factor:

878

Category 2:

MDS related concerns from directly affected parties or referral agencies:
The MDS related concerns are discussed in Decision Summary RA21043.

LAND BASE FOR MANURE AND COMPOST APPLICATION

351 ha (black)

Land base required:

Land base listed: 493.6 ha
Area not suitable: 78.6 ha
. 415 ha
Available area
Land spreading agreements required: Xl ves O no
Manure management plan: O ves E] NO

PLANS

Submitted and attached construction plans:
Submitted aerial photos:
Submitted photos:

GRANDFATHERING

Already completed:

Kl ves O no
Kl ves O no
[ ves X no

Xl ves [ no O nva

If already completed, see D€Cision Summary RA02053

Category 3: 1 '098 Category 4: 1 ’756

O ves & no
O ves Xl no
A ves O no

Requirement met: K] ves [ no

If yes, plan is attached: O
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This agreement is between
producer, and

Morsan Farms

NRCB received May 12, 2022

Manure Spreading Agreement

Double T Cattle

__, manure

Length of agreement:  This agreement is valid for a time period of

(minimum of three years)

Manure receiver.

3 years

Legal land location Soil type* Acres suitable for manure
spreading’

N 20-42-25-W4 Black 230 acres 81 ha availab

SE-25-42-25-W4 Black 140 acres 45 ha availab

SE-12-43-25-W4 Black 109 acres 41 ha availa

le

1 50il type choices: Dark brown and brown, Grey wooded, Black, Irrigated.

2 | and within required setbacks from water bodies,

Other comments:

Manure producer (confined Feeding Operation ) Legal Land Location

water wells, residences, etc. is not to be included.

ay /L L022 ,437/,4/., _){& ﬁ&é‘f"

Déte of signing /gignature

Manure Receiver — Landowner(s)*

Print name

/7/’ o [ p22 W//V%’/(/ ﬂ/fm ‘ﬂé/;{.

Corporate name(if appl)

Date of signing Sign,ar(ure

Print name

Corporate name(if appl)

Date of signing Signature

Print name

3 All registered owners of land, or authorized signing authorities must sign.

Corporate name(if appl)
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HDPE 1.50 mm Smooth Black Geomembrane

Layfield’s HDPE geomembranes are manufactured to meet GRI-GM13 Standard Specification and have been
extensively used in a variety of containment applications. HDPE geomembranes have low permeability, good ultra
violet resistance, and excellent chemical resistance. HDPE 60 geomembrane is a field assembled lining material
that must be installed by trained installers. HDPE is used in a multitude of applications such as a landfill liner, a
pond liner, and in water containment projects.

Property Test Method Values Testing Frequency

Thickness (min. avg) ASTM D5994 1.50 mm

Thickness, lowest individual for 8 out of 10 values 1.53 mm Every Roll

Sheet Density (min.) ASTM D792 0.940 g/cc Every 90,000 kg

Tensile Properties (min. avg.)

Break Strength 40 kN/m

Break Elongation (calculated at gage length of 2 in.) ASTM D6693 700% Every 9,000 kg

Yield Strength Type IV 22 kN/m

Yield Elongation (calculated at gage length of 1.3 in.) 12%

Tear Resistance (min. avg) ASTM D1004 187 N Every 20,000 kg

Puncture Resistance (min. avg) ASTM D4833 480 N Every 20,000 kg

Stress Crack Resistance (min.) ASTM D5397 500 hrs Once every two resin
(Appendix X1) railcars

High Pressure Oxidative Induction Time (min.) ASTM D5885 400 minutes Every 90,000 kg

Carbon Black Content ASTM D4218 2.0-3.0% Every 9,000 kg

Carbon Black Dispersion ASTM D5596 9outof10in CAT 1 Every 20,000 kg

or2;1in CAT3

Oven Ageing at 85° C ASTM D5721

% retained HPOIT after 90 days (min.) ASTM D5885 80% Once per formulation

UV Resistance ASTM D7238

% retained HPOIT after 1600 hrs (min.) ASTM D5885 50% Once per formulation

Resin Density (minimum) ASTM D792 0.932 g/cc Once per railcar

Resin Melt Index at 2.16 Kg/190°C (max.) ASTM D1238 1.0 g/10 min Once per railcar

Hot Wedge Seams - Shear Strength (min.) ASTM D6392 525 N/25mm Not Applicable

Hot Wedge Seams - Peel Strength (min.) ASTM D6392 398 N/25mm Not Applicable

Extrusion Fillet Seams — Shear Strength (min.) ASTM D6392 525 N/25mm Not Applicable

Extrusion Fillet Seams — Peel Strength ASTM D6392 340 N/25mm Not Applicable

Roll Width 6.86 meters

Roll Length 158.5 meters

Latest product specifications are available on Layfield Group website www.layfieldgroup.com

Disclaimer: Layfield disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any
implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any
equipment, materials, or information furnished herewith. This document should not be construed as engineering advice.
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* 9,650 no

* the southwest corner will be approximately 2.1 m below ground, the water table was
observed to be as shallow as 2.47 m below ground surface in fall 2021. A condition will be
added to the permit, see discussion in Decision Summary RA21043.
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Catch basin X

247 m X
15.2 m X

As noted previously, a condition will be added to the permit to address water table separation.

X

A condition will be added requiring the liner to be installed by a qualified third party and
that a completion report be submitted.

X
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NRCB USE ONLY
RUNOFF CONTROL CATCH BASIN CAPACITY SUMMARY (if applicable)

Facility 1 feedlot
Name / description catch basin Capacity 9,650 m3*
Facility 2
Name / description Capacity
Facility 3
Name / description Capacity
Facility 4
Name / description Capacity
TOTAL CAPACITY 9,650 m3
RUNOFF VOLUME FROM CONTRIBUTING AREAS | 5901 m3
MEETS AOPA RUNOFF CONTROL VOLUME REQUIREMENTS [K]YES D NO

* the stated catch basin capacity is reasonable, see page 76 below.

The approximate catchment area for the catch basin is 81,600 m?2. Of this, approximately 62,000m?
will be either paved by concrete, covered by roofs, or have a synthetic liner.

The 1:30 year rainfall event in the the Standards and Administration regulation for Ponoka is 80 mm.

62,000m? x 0.080 m x 1.0 (runoff coefficient for "paved" area) = 4,960 m3
19,600 m? x 0.080 m x 0.6 (runoff coefficient for unpaved area with 80 mm rainfall) = 941 m3

Based on the above, | would expect there to be approximately 5,901 m3 of runoff directed to the catch
basin in a 1:30 year rainfall event.
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247 m
15.2 m X

The proposed concrete and rebar meet the requirements of Agdex 096-93. Despite this, the
large concrete pads can be prone to cracking. Accordingly, conditions will be added to the
permit requiring 1. the pad be constructed with an equivalent concrete liner with rebar as
proposed and 2. the pad/pens to have adequate sealed expansion joints or crack control.

X
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Ponoka County, Alberta, as shown on Drawing No. Al. The proposed feedlot
development site within the N.W. % was relatively flat with the geological drainage

of the area sloping east.

The proposed feedlot is currently utilized as agricultural land and bordered by
agricultural land to the north, east, south, with the existing agricultural development
to the west-southwest of the proposed feedlot. Photographs depicting the site are
attached to this report.

2.2 PROPOSED DEVELOPMENT

The proposed development consists of feedlot pens, catch basin, and associated
development. Specific development details are unknown at the time of this report
writing but are assumed to be typical to those in the area and for developments of this

nature.

Recommendations contained in this report have been given for the above described
development and those typical of a development of this nature. If there are any
changes to the proposed development, or their locations, these changes should be
reviewed by Union Street personnel to confirm the applicability of this report to the

revised development plans.

3 FIELD INVESTIGATION AND LABORATORY ANALYSIS

The field investigation program included drilling nine boreholes at the locations
shown on Drawing No. A2. The borehole locations were established by Union Street
personnel based on a discussion with the owner, proposed development footprint,
utility clearance, and access. No formal surveying of the borehole locations or site
were completed and therefore, all drawings, locations, measurements, and legal

descriptions are approximate and conceptual in nature.

On 14" September, 2021, nine boreholes (designated as BH101 to BH109) were
advanced using a truck-mounted auger drill utilizing 150 mm diameter, continuous
flight augers, operated by Venom Environmental Drilling Ltd. The boreholes were

advanced to a depth of 4.57 m to 9.14 m below ground surface.

Union Street Geotechnical
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3.1 GENERAL STRATIGRAPHY

The subsurface conditions were relatively uniform in all nine borehole locations for
liner design purposes. In general, and to the depths drilled, the soil conditions
encountered at the borehole locations generally consisted of, in descending order;
topsoil overlying till and mudstone. Topsoil, with an approximate average thickness
of 320 mm, was encountered at surface in all nine boreholes. Till, with varying clay,
silt, and sand content was encountered underlying the topsoil in all nine boreholes
which extended to an average depth of 3.13 m below grade. It was yellowish brown
(I0YR 5/8) to dark grey (I0YR 4/1), oxidized to non-oxidized, moist, soft to hard,
massive, contained gravel, silt pocket, and coal chip inclusions, and was calcareous.
A thin sand seam was encountered within the till in Borehole BH106. Mudstone was
encountered underlying the till in all nine boreholes which extended to the maximum
exploration depth. The mudstone generally consisted of clayey silt with trace to
some sand. Observations made during the field investigation, visual descriptions of
the soils, and the results of laboratory analysis are presented in the attached Borehole

Logs and Laboratory Test Results.

Undisturbed samples were collected within the till encountered in Borehole BH102 to
aid in the proposed catch basin liner design and within the till encountered in
Borehole BH109 to aid in the proposed pen liner design. Sample MW16, obtained
from Borehole BH102 at 4.57 m below grade, was submitted for hydraulic
conductivity testing which indicated a permeability value of 7.87 x10" cm/s. Sample
MW48, obtained from Borehole BH109 at 3.05 m below grade, was submitted for
hydraulic conductivity testing which indicated a permeability value of 6.61x107

cm/s.

Three MUSC tests were performed on till samples obtained from Boreholes BH101,
BHI05, and BH107. The MUSC results are summarized in Table 3.1.
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4 REFERENCES

The following was referenced while composing this letter:

e Province of Alberta, “Agricultural Operation Practices Act and
Regulations”, Revised Statutes of Alberta 2000, Chapter A-7, Alberta
Queen’s Printer, 2010;

* Province of Alberta, “Agricultural Operation Practices Act and
Regulations”, Standards and Administration Regulation, Part 2, Alberta
Queen’s Printer, 2017;

e Alberta Government, “Catch Basin Design and Management”, Technical
Guideline Agdex 096-101, August 2012;

= Natural Resources Conservation Board, “Determining Equivalent Protective
Layers and Constructed Liners”, Technical Guideline Agdex 096-61, May
2013; and,

e AL-Terra Engineering (Red Deer) Ltd., “Site Location & Runoff Control
Catch Basin Plan”, Project No. 5457, dated 6™ October, 2021.
S FEEDLOT PENS
5.1 STRIPPING

All organic soil, vegetation, sand, etc. should be stripped from the feedlot footprint

prior to the start of feedlot grading construction activities.
5.2 NATURALLY OCCURRING LINER

The Natural Resources Conservation Board (NRCB) requires naturally occurring
protective layers for solid manure collection and storage facilities, such as feedlots, to
have a minimum thickness of 2.0 m and a maximum hydraulic conductivity of
1.0x10° cm/s. Based on the average thickness of the till stratum encountered in the

six boreholes advanced in/near the proposed feedlot footprint, 2.79 m, and the

Union Street Geotechnical
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factored hydraulic conductivity test result of the till in Borehole BH109, 6.61x107
cm/s, the encountered native till in the vicinity of Borehole BH109 does not meet the

naturally occurring protective layer requirement.
5.3 COMPACTED SOIL LINER

The NRCB requires compacted soil liners for solid manure collection and storage
facilities, such as feedlot pens, to have a minimum thickness of 0.5 m and a
maximum hydraulic conductivity of 5.0x10”7 cm/s. A hydraulic conductivity analysis
was performed on a native till sample obtained from Borehole BHI102 at 4.57 m
below grade and which had a factored result of 7.87x10® cm/s. Native till utilized as
fill obtained from the vicinity of Borehole BH102 (eastern portion of the site)
compacted to a minimum 1,902 kg/m? dry density at 15.1% moisture will be suitable

as a clay liner across the feedlot and meets NRCBSs soil liner requirement.

If a compacted soil liner is utilized, the NRCB requires the bottom of the soil liner to
be equal aor greater than 1.0 m from the groundwater table at the time of

construction.
5.4 CONCRETE LINER

The client has indicated that the pens will likely utilize a concrete liner. If concrete is
utilized, it must offer the equivalent protection of a 0.50 m thick soil liner with a
permeability of not more than 5.0x10”" ecm/s. The type of concrete proposed for the

liner is unknown at this time, but is expected to well exceed this requirement,
5.5 GRADING

The base of the pens must be positively graded, to ensure liquids don’t pond on the
subgrade, to a catch basin or other runoff control system. It is assumed that till, from
cut/fill grading activities, will be utilized during construction if fill is required. Due

to its plasticity, the till isn’t recommended for areas requiring structural fill.

Fill, composed of native fill, should be placed in lifts not exceeding 200 mm and
compacted to a minimum 98% of its Standard Proctor Dry Density (SPDD) at

moisture contents +2% of optimum. The local soils may require moisture

Union Streét Geotechnical
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conditioning to achieve the required degrees of compaction. The degree to which
moisture conditioning of the fill would be required may vary with the local soils and
construction season. There may also be some localized areas where the native soils
may require drying, or blending with drier soils, in order to achieve the required

degrees of compaction.

6 CATCH BASIN
6.1 CAPACITY

For preliminary design purposes, the design volume of the catch basin must have a
storage capacity that can accommodate a 1 in 30 year rainfall. For the Ponoka region
a 11in 30 year event equates to approximately 80 mm of rainfall. The drainage area of
the feedlot, including the proposed catch basin, is approximately 79,703 m®. The

following was utilized to determine the catch basins miniumu required capacity.
Vgo = DA X R30 X CR

Where:
V30 = One Day Rainfall Volume (m?);
D4 = Drainage Area (m?);
Rs0 = One Day Rainfall (m); and,
Cr = Runoff Coefficient (1.0 for a paved area).

Based on the referenced formula, it has been determined that the expected one day
rainfall volume for the site is approximately 6,376.2 m’. However, to ensure the
liners integrity due to drying out and cracking, and to increase the timeframe between
emptying, the design capacity of the catch basin should be greater than the 1 in 30
year rainfall volume. Union Street recommends increasing the total volume capacity
by approximately 60% of the 1 in 30 year rainfall minimum volume to approximately
10,137 m°.

The size and capacity of the catch basin may change depending on the liner option
selected as, for example, a synthetic liner will allow a deeper catch basin, allowing a

reduced footprint, reducing the required capacity. Therefore, although the general

-
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footprint will remain similar, the size and location of the catch basin shown on the

attached drawing may slightly differ from that actually constructed.

The catch basin must have a marker that is clearly visible at all times indicating the

minimum volume required to accommodate a 1 in 30 year one day rainfall event.
6.2 STRIPPING

All organic soil and vegetation should be stripped from the catch basin footprint prior

to the start of catch basin construction activities.
6.3 CATCH BASIN EXCAVATION

All till material from the catch basin excavation that is determined to be suitable for

reuse should be stockpiled.

The banks of the catch basin should be cut at no steeper than 3H:1V. The capacity of
the catch basin should designed ensuring a minimum 0.5 m freeboard. It is the
responsibility of the contractor to remove water from trenches and excavations,
regardless of origin. If while constructing the slopes of the catch basin subsurface,
groundwater begins eroding the slopes and entering the catch basin, construction will
need to be halted immediately and dewatering techniques will need to be
implemented before construction continues. It is anticipated that potential
groundwater problems can be resolved with well graded ditching and the installation
of subgrade sumps around the perimeter of the site. If extreme groundwater seepage
becomes present, more advanced dewatering techniques can be implemented.
Although possible, it is not expected that seepage and sloughing will be encountered

during construction unless excavations exceeds 2.6 m in depth.

Pumps and other materials necessary to keep the excavation free of water while work
is in progress should be provided. Provisions should be made in case of accidental
stoppage of dewatering equipment to prevent damage to the work area. The
excavations must be protected against flooding and damage from surface run-off,
Water removed from the site is to be disposed of in a manner that will not damage the

work area or other property or persons.
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Materials will be excavated and removed to the depths necessary for the construction
of the structure and drainage system. Care must be taken to minimize the disturbance
to the supporting soil. After the excavation has been shaped, any over-excavated
areas will be backfilled and compacted to a density equal to or greater than the
undisturbed soil. All slopes in the subgrade are to be uniform and in a condition

suitable for a catch basin.
6.4 EMBANKMENTS AND FILL

An embankment/berm is recommended to be constructed around the perimeter of the
feedlot to divert and minimize surface runoff from outside the operation from
flowing into the catch basin. Additionally, a berm is recommended along the
perimeter of the catch basin to prevent accidental effluent release outside of the
operation and ensure a minimum 0.5 m freeboard. The exterior slope of a catch basin
wall should be no steeper than 4H:1V. Any fills required can be constructed from the
till subgrade encountered on-site. If an insufficient quantity of suitable on-site

subgrade fill is not available, it will have to be analyses, imported, and compacted.

Areas requiring fills will be uniformly graded, scarified and re-compacted to the
necessary density prior to being filled. Common excavated materials will be placed
in the embankments, and in over-excavations if approved by the Geotechnical
Engineer. Fills should be placed in lifts not exceeding 200 mm and compacted to
minimum 98% of the SPDD at +2% Moisture. Fill material may require moisture

conditioning prior to compaction.
6.5 LINER
6.5.1  Naturally Occurring Soil Liner

Following a review of the referenced NRCB documentation, it is understood that a
naturally occurring protective layer for a catch basin must have a minimum thickness
of 5.0 m and a maximum hydraulic conductivity of 1.0x10® cm/s. Additionally, the
groundwater table must be approximately 1.0 m below the bottom of the naturally
occurring liner. Laboratory testing was conducted on an undisturbed till sample in

Borehole BH101 with a hydraulic conductivity of 7.87x10° cm/s. However, NRCB

Union Street Geotechnical
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requires laboratory permeability results to be reduced by an order of magnitude.
When reduced by this magnitude, the design hydraulic conductivity of the till in the
catch basin location is assumed to be 7.87x10"* cm/s. Based on the average thickness
of the till stratum encountered in Boreholes BH101 to BH103 and BH108 (boreholes
advanced in/near the proposed catch basin footprint) and the factored hydraulic
conductivity of the till, 2.80 m and 7.87x10* cm/s respectively. As such, a naturally
occurring till layer 0.39 m thick with a permeability of 7.87x10° cm/s offers the
equivalent protection of a 5.0 m thick layer with a permeability of 1.0x10 cm/s. A
minimum liner thickness of 0.5 m is recommended however to ensure its structural

integrity.

If a naturally occurring soil liner is utilized, the NRCB requires the bottom of the soil
liner to be equal or greater than 1.0 m from the groundwater table at the time of

construction.
6.5.2  Compacted Soil Liner

A compacted soil liner could be utilized at this site, but as the till’s naturally
occurring permeability meets the referenced requirements, it is unlikely that a

compacted soil liner would be utilized at this site.
6.5.3 Geomembrane

If a catch basis with a great depth is required, to reduce the overall footprint, a
synthetic liner can be used. If utilized, all geomembrane products should be handled,
stored, and placed in accordance with the manufacturer’s recommendations.
Materials should be stored so that they do not come into contact with substances that
may affect their physical or chemical properties such as fuel, exhausts, or petroleum

products.

The installation contractor should be a contractor approved by the civil engineer who
is trained to install the manufacturer’'s geomembrane. Installation should be
performed by personnel experienced in seaming the materials under the constant
supervision of the manufacturer. It is recommended that the installation contractor

provide a written report on the completed installation certifying that the liner was

Union Street Geotechnical
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installed in accordance with the requirements of the manufacturer’s specifications,

the liner is ready for operation, and the warranty is in effect.

Geotextiles should be sufficiently anchored and deployed in a manner that will
reduce folds and wrinkles. In the presence of wind, geotextiles should be weighted
with sandbags or equivalent ballast. Geotextiles are to be cut using an approved
cutter. Care should be taken in the installation process not to entrap excessive dust or

stones that could damage the geomembrane.

The contactor should submit a panel layout proposal for the geomembrane to the
engineer prior to the geomembrane placement. Care should be taken in the method
used to unroll the panels so that damage to the liner or the supporting soil and/or
geomembrane. Sand bags or equivalent ballast that will not damage the liner should
be placed on the liner to prevent uplift. No equipment or tools that could damage the
liner or underlying surfaces by handling or other means should be used. No
personnel working on the liner will wear damaging shoes or engage in activities that
could harm the liner, including smoking. All defects and damage will be documented
and marked for repair. Repairs will be conducted in a manner suitable to the

geomembrane manufacturer.

No NRCB technical specifications regarding synthetic liner were found. If utilized, it
is recommended to discuss the liner requirements with the manufacturer and once a

product has been selected, to discuss the technical specifications with the NRCB.

Pumping may be required during liner placement if the excavation starts to fill with
groundwater. It is recommended that the means be available to prevent “bubbling”

of the liner if groundwater starts to form below the liner in the catch basin footprint.

Seepage and sloughing may be encountered in the till subgrade depending upon the

base elevation of the catch basin.

If a synthetic liner is utilized, the NRCB requires the bottom of the liner to be equal

or greater than 1.0 m from the groundwater table at the time of construction.

: [
Union Street Geotechnical
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6.6 QuALITY CONTROL / QUALITY ASSURANCE

As part of the quality control program, it is recommended that a geotechnical
engineer or representative be on-site to inspect the excavation and compaction
required. The geotechnical engineer will be able to provide immediate on-site

recommendations to potential difficulties that may arise during construction.

6.7 INLET PIPE

It is understood multiple inlet pipes will be utilized for the construction of the catch
basin. The inlet pipes must be sealed to ensure liquid manure doesn’t seep back along
the pipe extrusion, creating a potential source of contamination. Bentonite chips or

concrete are typically utilized around the inlet pipe to create the required seal.

6.8 EROSION

Due to the catch basin’s size or liner type, these measures may not be necessary, but
unchecked erosion can lead to slope and berm failure and erosion preventative
measures may be required. Placing riprap is normally the most cost effective erosion
protection material, placed on the waterward side, due to its effectiveness, durability

and availability.

Additionally, exposed soil should be graded to the required slope, overlain with
topsoil, and seeded or hydroseeded with grass. Trees and shrubs planting is not
recommended as tree roots detrimentally affect berms by root penetration and shrubs
cause obstructions in viewing piping, seepage, and burrowing animals. The
vegetation will serve to protect the upper portions of the slope from erosion by
surface runoff water and will also increase the stability of the slope. The grass should

be trimmed regularly as to not obstruct the inspectors view,
6.9 FENCE

It is recommended that continuous fencing around the perimeter of the catch basin is
constructed. A fence will help prevent unauthorized entry to the catch basin and will
also help reduce the detrimental effects of burrowing animals such as beavers,

muskrats, gophers, etc.

_ . ] .
Union Street Geotechnical
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6.10 INSPECTIONS

It is the responsibility of the owner to conduct routine and periodic inspections and to
maintain and repair the catch basin to acceptable standards. It is recommended that
the catch basin is inspected on a regular basis or as per the Natural Resources
Conservation Board. The inspector shall note, but not be limited to noting, the
presence or absence of settlement, seepage, burrowing animals, erosion, freeboard
level, erosion protection performance and condition, fence condition, vegetation
growth that my lead to a decreased performance of the liner, and general berm and

catch basin condition.

7 CLOSURE

Union Street Geotechnical Ltd. prepared this report for the exclusive use of Eagle
Builders LP, and their agents, to aid in the design and construction of the proposed
Double T Cattle Co. feedlot located within the N.W. % of 15-42-25 W4 in Ponoka
County, Alberta. The content reflect Union Street’s best judgement available to it at
the time of preperation. Any use which a third party makes of this report, or any
reliance on, or decisions to be made based on it, are the responsibility of such third
party and Union Street accepts no responsibility for damages, if any, suffered by any

third party as a result of decisions made or actions based on this report.

Qur recommendations and conclusions are based upon the information obtained from
the subsurface exploration. The borings and associated laboratory testing indicate
subsurface conditions only at the time and to the depth, of the specific boring location
investigated and only for the soil properties tested. The subsurface conditions may
vary between the boreholes and over time. The interpretation of subsurface
conditions provided is a professional opinion of encountered conditions and is not a
certification or guarantee of site conditions. If variations, or other latent conditions
become evident, Union Street should be notified immediately so that our conclusions
and recommendations can be re-evaluated. Although subsurface conditions have been
explored, we have not conducted investigations, sampling, field or laboratory testing,
evaluations, or modelling of the site or subsurface conditions with respect to the

presence of contaminated soil or groundwater or slope stability conditions.

. |
Union Street Geotechnical
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This report contains the results of our geotechnical investigation as well as certain
recommendations arising from our investigation. The general recommendations
herein do not constitute a design, in whole or in part, of any of the structural elements
of the proposed work. Incorporation of any or all of our general recommendations
into the design of any such element does not constitute us as designers or co-
designers of such elements, nor does it mean that such design is appropriate in
geotechnical terms. The designers of such elements must consider the
appropriateness of our general recommendations in light of all design criteria known
to them, many of which are not known by us. Our mandate has been to perform a
geotechnical investigation and provide general site suitability recommendations,
which we have completed by means of this report. We have had no mandate to
design, or review the design of any elements of the proposed work and accept no

responsibility for such design or design review.

This report has been prepared in accordance with generally accepted geotechnical
engineering practice common to the local area. No other warranty, expressed or

implied, is made.

This document, and the information contained within, are the confidential property of
Eagle Builders LP and any disclosure of same is governed by the provisions of each
of the applicable provincial or territorial Freedom of Information legislation, the
Privacy Act (Canada) 1980-81-82-83, c.111, Sch. II “2”, and the Access to
Information Act (Canada) 1980-81-82-83, ¢.111, Sch. I “1”, as such legislation may

be amended or replaced from time to time.

Union Street Geotechnical
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ATTACHMENTS

DRAWINGS
Drawing No. Al - Site Location Plan
Drawing No. A2 - Borehole Location Plan

PHOTOGRAPHS

Photographs No. 1 & 2

BOREHOLE LOGS

Boreholes No. BH101 to BH109, inclusive

LABORATORY TEST RESULTS
Flexible Wall Permeameter - Sample No. MW 16
Flexible Wall Permeameter - Sample No. MW48

Laboratory Hydrometer - Sample No. MW7
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FIELD BOREHOLE LOG BOREHOLE NUMBER

BH101
PROJECT NUMBER: USG1276 CASING STICKUP: .00 m
PROJECT NAME:  Geotechnical Investigation TOTAL DEPTH: 7.93 m
LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta GROUND SURFACE ELEVATION: N/A
CLIENT: Eagle Builders LP
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W. i .
DATE BEGUN: 14 September, 2021 ! ¥ :
DATE COMPLETED: 14 September, 2021 Union Street Geotechnical
SAMPLE e || B
© = . ey
= | 2 | - g| 2
b | 8|2 = | 5
T @] DESCRIPTION o g E = =] WELL
=19 =8 | S | O | INSTALLATION
T = E | = & [ =
- o w = X w o =) w
5 | £ Sls|B|8|g|3|8|8]3
o | I o z ® a = 7 = = T
10 —r Cap.
0.0 S Al
A TOPSOIL: 356 mm thick. { K
TILL: Clay, silty, sandy. Very dark 1 K
10 brown (10YR 2/2). Oxidized. Moist. M1 192 |1 11.8
Stiff to very stiff. Massive. Coal N O
chip, gravel, and silt pocket . 4
inclusions. Calcareous. :zg:::::: MW2 12 132 16.0 TIRE
2.0 i —7— Solid 25
MW3 9% | 165 CH |51.9 [118 |fe] mmPVC
i casing.
3.0 7 T T 4k
it :::::ﬁz:x MW4 | 19 96 | 19.7 H
T——="1 MUDSTONE: Silty, clayey, some K
|- — 1 sand. Dark grey (10YR 4/1). Non- 3
401" — 1 oxidized. Dry to moist. Very stiff to K R R R (w0 1S |1 & Aut?.?‘r 2
"7 hard. Massive. Calcareous. i | cutngs.
e oo MWG | Ref. | 215 | 15.4 K d
5.0 _:+:_ XXX E
| @5.33m, trace sand. MW7 - | 151 =]
6.0 1———] ot =
g R MWE | Ref. | 144 | 15.1 (=4 Hand
— —| @ 7.62 m, seepage. —|| slotted 25
] = mm PVC.
7.0 —}/NOTES: End of borehole at 7.93 m My L =
|- — - 1/ below surface. Seepage, but no N
1= =1 sloughing encountered during SAMWAOL Ref. | 96 | 17.6 =
| drilling. Piezometer installed, =g
8.0 annulus backfilled to surface with Ll % | 258 =
auger cuttings. Water level at 2.47
1 m below grade on 28 September,
2021.
9.0
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH102

PROJECT NUMBER: USG1276

PROJECT NAME: Geotechnical Investigation
N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta

LOCATION:

CLIENT: Eagle Builders LP
DRILLING METHOD: 150 mum Solid Stem Auger
LOGGED BY: M.W,

DATE BEGUN: 14 September, 2021

DATE COMPLETED: 14 September, 2021

CASING STICKUP; N/A

TOTAL DEPTH: 9.14m
GROUND SURFACE ELEVATION: N/A

Union Street Geotechnical

SAMPLE - | =
L | E ~ | ¥
2|18 | = 2| =
> glo| & = | 5
= o DESCRIPTION o Hl:-' E = 5 WELL
—~ 9 = Ul_.l =3 < = &) INSTALLATION
i = = i e o =
[ &} L : X w o = P
o I o . = (&} = = O 2
i = > o} o o Q > ® g i
0o = [ z 73] o = (5] = =i o
0.0 Py [Z75]
A A TOPSOIL: 356 mm thick. ¥
7 _a i
TILL: Clay, silty, some sand. Dark o
10 yellowish brown (10YR 4/4) to dark MW12 192 | 10.2 o
brown (10YR 3/3). Oxidized. Moist. 4
Very stiff. Massive. Coal chip, )
gravel, and silt pocket inclusions. 0.5
20 Calcareous. F
: ©
MW14 144 | 157 oF
oF
3.0 &=
oF
2%
QT
iz
&b MWA5 - | 187 op
’ @ 4.88 m, seepage. o3
i
Ci=— Auger
5.0 —| = -MW1 6 - 16.1 _O:'g cuttings.
~ —-—] MUDSTONE: Silt, clayey, some to —0
| trace sand. Dark grey (10YR 4/1). _ IC A
T Non-oxidized. Dry to moist. Very M7 2g-1 oP
[— 4 stiff to hard. Massive. Calcareous. €]
B0 7
P oE
T ek
ity g
i MW18 - |27s o
[ty =P
J=t = ok
so ] Yo
] i
Fe i MW19 - 1282 M~
—— 1/ NOTES: End of borehole at 9.14 m B
9.0 — - —J below surface. Seepage and 4
sloughing encountered during
1 drilling. Borehole backfilled to
surface with auger cuttings.
10.0
Page 1 of 1

Technical Document RA21043 Page 58 of 83




BOREHCLE NUMBER

FIELD BOREHOLE LOG

BH103
PROJECT NUMBER: USG1276 CASING STICKUP: N/A
PROJECT NAME:  Geotechnical Investigation TOTAL DEPTH: 9.14 m
LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta GROUND SURFACE ELEVATION: N/A
CLIENT: Eagle Builders LP
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W. - H B
DATE BEGUN: 14 September, 2021 g i :' ; ¢
DATE COMPLETED: 14 September, 2021 Union Street Geotechnical
SAMPLE ~ | B
> z 3| & g g
= ] DESCRIPTION o HI:J i = 3 WELL
=1 9 . |5 15| < = | © | INSTALLATION
4 = T a =
[ © L = X w o 0
5| E s g |E|8|a|3|8|a|%
o | 3 = o~ 73 T = o | 2 = o
0.0 ; o
TOPSOIL: 305 mm thick. Ky
o3
TILL: Clay, silty, some sand. T
1.0 Yellowish brown (10YR 5/8) to dark MW20 215 | 120 g-;-
grey (10YR 4/1). Oxidized. Moist. —off;
Hard. Massive. Coal chip, gravel, o
and silt pocket inclusions. C
20 Calcareous. %E
MwW21 215 | 17.8 %_‘f
= Cp
3.0 - — -1 MUDSTONE: Silt, clayey, some to o5
|-~ trace sand. Grey (10R 5/1) to dark %12
4+~ grey (10YR 4/1). Non-oxidized. Dry =
— - —| to moist. Very stiff to hard. Massive. rats
4.0 -4 Calcareous. MW22 - 14.8 &>
[ram ]
:7: g‘:— Auger
SR o) 4 cuttings.
Ents 7
o e oo MW23 - 15.7 o=
= ¥
el = 75
8.0 = v
i B s f
| s o
] B
i &
T X MW24 - | 288 0]
e o ST
== s
L @ 7.62 m, seepage. s O:'gl
8.0—1— —] i~
il o3
T — MW25 - 29.9 Y
_%;‘ﬁQOTES: End of borehole at 9.14 m 8—"
9.0 - below surface. Seepage and =4
sloughing encountered during
1 drilling. Borehole backfilled to
surface with auger cuttings.
10.0
Page 1 of 1
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH104

PROJECT NUMBER: USG1276
PROJECT NAME:  Geotechnical Investigation

LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta
CLIENT: Eagle Builders LP

DRILLING METHOD: 150 mm Solid Stem Auger

LOGGED BY: M.W.

DATE BEGUN: 14 September, 2021

DATE COMPLETED: 14 September, 2021

CASING STICKUP:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

N/A
4.57 m
N/A

SAMPLE = | &=
2 | E ~ | ¥
X = x L3
=l s | = A
o B2 | & E | B
= O DESCRIPTION o & = = = WELL
= o : = = < =4 O INSTALLATION
I = pd o = = a =
= o Lwl S X w fal 5 W
o o o . | . Q = | O
o E > (o} o O (e} - w o <_I|
(&) a = Z 7] [ = w ] = o
0.0 = e
TOPSOIL: 356 mm thick. _OO;g
TILL: Clay, silty, some sand. oF
Yellowish brown (10YR 5/6) to dark [—MW26 144 | 9.4 7
greyish brown (10YR 4/2). Tk
Oxidized. Moist. Very stiff. Massive. o
Coal chip, gravel, and silt pocket ]
inclusions. Calcareous. =3 %
44— Auger
Mw27 144 | 15.5 O cuttings.
Q.
=
e
'oﬁ
MUDSTONE: Silt, clayey, some to | E< A
trace sand. Pale Brown (10YR 6/3). MW28 168 | 202 I~
—| Non-oxidized. Dry to moist. Very ’ [
-4 stiff to hard. Massive. Calcareous. P
HEERE Fois
NOTES: End of borehole at 4.57 m
5.0 4 below surface. No seepage or
sloughing encountered during
1 drilling. Borehole backfilled to
surface with auger cuttings.
6.0 —
7.0 4
8.0
9.0 -
10.0
Page 1 of 1
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BOREHOLE NUMBER
FIELD BOREHOLE LOG -
PROJECT NUMBER: USG1276 CASING STICKUP: N/A
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 457 m
LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta GROUND SURFACE ELEVATION: N/A
CLIENT: Eagle Builders LP
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 14 September, 2021 [ \
DATE COMPLETED: 14 September, 2021 Union Street
SAMPLE - | B
© - =
&l &g | . <N
2, 5 25 = =
5 | == E | £
| © DESCRIPTION oo| W = | 5 WELL
=1 Q s B | = | & = | © | INSTALLATION
Tl o Z | ¥ | B |z Q| £
5 | E el sl E|BlE|2|8 8|2
a = £ 2 73 ot = 7 > 3 7
TOPSOIL: 305 mm thick. %a
, ¥
TILL: Clay, silty, sandy. Brown il
10 (10YR 4/3). Oxidized. Moist. Hard. My22 215 | 114 CH |524 |113 | [€=
Massive. Coal chip, gravel, and silt s
pocket inclusions. Calcareous. %3
2.0 4
o~ Auger
{—— "1 MUDSTONE: Silt, clayey, some to R0 9% | 241 g; cuttings.
|- =1 trace sand. Dark grey (10YR 4/1). _O:@
3.0 +— - —] Non-oxidized. Dry to moist. Stiff to O_d
—_ —| hard. Massive. Calcareous. o
g [E il ONB
= 0=
401 — 1 MW31 - 17.6 = Z
I ok
NOTES: End of borehale at 4.57 m
5.0 below surface. No seepage or
sloughing encountered during
1 drilling. Borehole backfilled to
surface with auger cuttings.
6.0 -
7.0
8.0 -
9.0
10.0
Page 1 of 1
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BOREHOLE NUMBER

FIELD BOREHOLE LOG

BH106
PROJECT NUMBER: USG1276 CASING STICKUP: N/A
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 457 m
LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta GROUND SURFACE ELEVATION: N/A
CLIENT: Eagle Builders LP
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 14 September, 2021
DATE COMPLETED: 14 September, 2021 Union Street Geotechnlcal
SAMPLE - |
g | &
=| 2 | & S
> z|e | & E %
|0 DESCRIPTION oo | W = | 5 WELL
= | 8 - El s | = = | © | INSTALLATION
F | g w £ X | & T S| E
5 | = o r18lg|3|8]|28]2
o | S c|l 2|65 || =838 3|2
0.0 — o
/5.2 TOPSOIL: 305 mm thick. %a
TILL: Clay, silty, sandy. Yellowish S
brown (10YR 5/6). Oxidized. Moist. MW32 % | 128 =
Stiff to very stiff. Massive. Coal '&f
chip, gravel, and silt pocket oy
inclusions. Calcareous. L=
o
@ 0.76 m, sand seam, 0.30 m thick. 8__; &
o Auger
MW33 144 | 18.0 2 cuttings.
S
. s
-4 MUDSTONE: Silt, clayey, some to 2%
——{ trace sand. Very pale brown (10YR oF
|- — -1 7/4). Non-oxidized. Dry to moist. o5
4.0 -~ 7 Hard. Massive. Calcareous. MW34 - | 165 %Q
g 4

NOTES: End of borehole at 4.57 m
5.0 below surface. No seepage or
sloughing encountered during

T drilling. Borehole backfilled to
surface with auger cuttings.

6.0 -

7.0

8.0

9.0

10.0
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BOREHOLE NUMBER

FIELD BOREHOLE LOG

BH107
PROJECT NUMBER: USG1276 CASING STICKUP: N/A
PROJECT NAME:  Geotechnical Investigation TOTAL DEPTH: 457 m
LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta GROUND SURFACE ELEVATION: N/A
CLIENT: Eagle Builders LP
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 14 September, 2021
DATE COMPLETED: 14 September, 2021 Union Sti’eEt GeOtEChnlca|
SAMPLE = g .
T & _ s | &
. AR | 2
= 0] DESCRIPTICON o E E = | WELL
E g 3 g 5| = 2 | © | INSTALLATION
ho| £ g s E|B|& % g2 a| =
=) = - z 75 a = 7] 5 = T

o
o

TOPSOIL: 305 mm thick. C
(o8
. Ky
TILL: Clay, silty, sandy. Dark b
10 greyish brown (10YR 4/2). ————MW35 215 | 12.2 Cl (401 [13.0 8?
Oxidized. Moist. Hard. Massive. e
Coal chip, gravel, and silt pocket P
inclusions. Calcareous. g
2.0 [ -
MW36 48 | 192 Dy ouger
@'I 1.52 m, sand, some clay, some oF UL S:
3.0 Sl O—
MUDSTONE: Silt, clayey, some to foh
trace sand. Dark grey (10YR 4/1). P
Non-oxidized. Moist. Stiff to hard. 2.3
4.0 - Massive. Calcareous. MW37 9 | 166 % g

NOTES: End of borehole at 4.57 m
5.0 below surface. No seepage or
sloughing encountered during

G drilling. Borehole backfilled to
surface with auger cuttings.

7.0 —

8.0 —

9.0
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH108

PROJECT NUMBER: USG1276
PROJECT NAME:  Geotechnical Investigation

LOCATION: N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta
CLIENT: Eagle Builders LP

DRILLING METHOD: 150 mm Solid Stem Auger

LOGGED BY: M.W.

DATE BEGUN: 14 September, 2021

DATE COMPLETED: 14 September, 2021

CASING STICKUP: 0.88 m

TOTAL DEPTH: 9.14 m
GROUND SURFACE ELEVATION: N/A

Union Street Geotechnical

SAMPLE s 3
|2 | g | g
> z|o| & E | &
Tl 0 DESCRIPTION oo | W = | 5 WELL
= | 3 e || g | 2 = | © | INSTALLATION
@] z ¥ = =
s | E 2 (88|32 /8|8|%
a | o - Z ] a = @ = = T
-1.0
Il Cap.
0.0 5 m [
.22l TOPSOIL: 305 mm thick, K K
TILL: Sand, some clay, some silt. = : 4
1.0 Brownish yellow (10YR 6/8). NRs 10
Oxidized. Moist. Loose. Massive. H H
=1\ Calcareous. K«
&l 7::: MUDSTONE: Silt, clayey, some to N K
1= -7 trace sand. Light yellowish brown MW39 = 4.8
L7 (10YR 6/4) to grey (10YR 5/1). Non- H=-— Solid 25
30— —] oxidized. Moist. Hard. Massive. mm PVC
" ] Calcareous. 5 sesing,
B i K
4.0 _:—:- MW40 - 129 N B
i K K
TF =% : +— Auger
1 L i H H cuttings.
B =
vy MWa42 - | 162 il [
i =
701 Mw43 - | 146 =4
| = Hand
8.0 _——]{NOTES: End of borehole at 9.14 m =l slotted 25
) — | below surface. No seepage or =1 mm PVC.
[ — | sloughing encountered during MW44 - 120 g;_
|- — - - drilling. Piezometer installed, =
9.0 - annulus backfilled to surface with h==R
auger cuttings. Water level at 2.68 =
J m below grade on 28 September,
2021.
10.0
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH109

PROJECT NUMBER: USG1276
PROJECT NAME: Geotechnical Investigation

LOCATION:
CLIENT:

N.W. 1/4 of 15-42-25 W4, Ponoka County, Alberta
Eagle Builders LP

DRILLING METHOD: 150 mm Solid Stem Auger

LOGGED BY:
DATE BEGUN:

ML.W.
14 September, 2021

DATE COMPLETED: 14 September, 2021

CASING STICKUP;
TOTAL DEPTH:

0.85m

457 m

GROUND SURFACE ELEVATION: N/A

Union Street

Geotechnical

SAMPLE ~ | &
e | E ~ | ¥
= | 8| = 2| =
> =z o | £ = g
S o DESCRIPTION o L = = = WELL
=1 3 > | L] 2| < = | © | INSTALLATION
@] £ A — =
B| Z €l s E|B8|8|2|gl8|%
o | = Fl 2|6 |8 =3 |85 |3
-1.0
- Cap.
0.0 4 k
TOPSOIL: 30 ick.
OPS 5 mm thic 5 <
TILL: Sand, some clay, some silt, | 5 mm PVC
10 Yellowish brown (10YR 5/8). MV45 - | 181 i |4 casing.
Oxidized. Moist. Compact. Massive. T
Calcareous. KK
MW46 . - =
2.0 e
=4 Auger
My - | 183 i cuttings.
3.0 (=K Hand
= MW48 - | 245 —|| slotted 25
-7 MUDSTONE: Clay, silty, trace M= mm PVC,
— - —1| sand. Dark grey (10YR 4/1). Non- N =
4.0 77 oxidized. Moist. Hard. Massive. Ll Ly =y
—_—| Calcareous. §§ﬁ
=T Le—14
NOTES: End of borehole at 4.57 m
5.0 below surface. No seepage or
sloughing encountered during
1 drilling. Piezometer installed,
annulus backfilled to surface with
6.0 auger cuttings. Water level at 2.63
m below grade on 28 September,
. 2021.
7.0+
8.0
9.0

1 0of 1
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Unlon Street Geetechnlcal

Laboratory Test
Results
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Project Name: Depth: 4.57m

Project Number: UsSG1276 Testing Company:  Union Street Geo.
Client: Field Technician: M.W.

Testhole: BH102 Sample Date:

Location: Lab Technician: B.B.

Sample Number: MW8B Date Tested: September 18, 2021

Flexible Wall Permeameter (ASTM D5084-10)

Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter

Material and Test Description

Material Description:

Clay Till - silty, some sand, trace gravel, oxide inclusion, coal, alkalines, dark grey

Test Type: Constant Head Remoulding Details
Mould Size_: Flexible Wall Max Dry Density (kg/m®); -
Sample Source: Shelby Tube Proctor ID: -
Fluid Used: Deaired Water Percent Max (%): -
Fluid Reservoir: Burrettes Target Dry Density (kg/m°); |-
Initial Sample Characteristics

Water Content Sample Size
Wet + Tare (g): 434.2 Trial 1 2 3 4 Average
Dry + Tare (g): 379.1 Diameter (mmj: 73.1 72.6 72,6 731 72.9
Tare (g): 14.1 Length (mm): 79.4 79.3 79.2 79.4 79.3
Water Content (%): 15.1% Weight (g) 1237
Area (cm®): 417 Specific Gravity (Note 2); 2.72
Volume (cm®): 330.6 Void Ratio: 42 9%
Wet Density (ka/m°): 2189 Saturation: 95.6%
Dry Density (kg/m®): 1902 Porosity: 30.0%

Final Sample Characteristics

Water Content Sample Size
Wet + Tare (g): 748.5 Trial 1 2 3 4 Average
Dry + Tare (g): 644.1 Diameter (mm): 73 73.2 73.1 3T 73.3
Tare (g): 13.1 Length (mm): 79.9 79.8 79.9 79.9 79.9
Water Content (%): 16.5% Weight (g) 73586
Area (cm®): 42 1 Specific Gravity (Note 1): T
Volume (cm®): 336.6 Void Ratio: 44.9%
Wet Density (ka/m°): 2185 Saturation: 100.0%
Dry Density (kg/m%): 1875 Porosity: 31.0%

Note 1: Specific gravity for final sample characteristics calculation adjusted to result in 100.0% saturation.
Note 2: Specific gravity for initial sample characteristics calculation set equal to that of the final.
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Project Name: Depth: 3.05m

Project Number: USG1276 Testing Company:  Union Street Geo.
Client: Field Technician: M.W.

Testhole: BH109 Sample Date:

Location: Lab Technician: B.B.

Sample Number: MW48 Date Tested: September 18, 2021

Flexible Wall Permeameter (ASTM D5084-10)

Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter

Material and Test Description

Material Description:

Sandy Clay

Test Type: Constant Head Remoulding Details
Mould Size: Flexible Wall Max Dry Density (kg/m°): |-

Sample Source: Shelby Tube Proctor ID: -

Fluid Used: Deaired Water Percent Max (%): -

Fluid Reservoir: Burrettes Target Dry Density (kg/m°): |-

Initial Sample Characteristics

Water Content Sample Size
Wet + Tare (g): 607.6 Trial 1 2 3 4 Average
Dry + Tare (g): 490.7 Diameter (mm}: 73.4 73 72.9 ’ 72.8 73.0
Tare (g): 14.0 Length (mm): 80.3 80.2 80.4 80 80.2
Water Content (%): 24.5% Weight (g) 651.3
Area (cm®); 419 Specific Gravity (Note 2): 2.68
Volume (cma): 336.0 Void Ratio: 72.4%
Wet Density (kg/ms‘): 1938 Saturation: 90.9%
Dry Density (kq!ma): 1557 Porosity: 42.0%

Final Sample Characteristics

Water Content Sample Size
Wet + Tare (g): 864.4 Trial 1 2 3 4 Average
Dry + Tare (g): 7324 Diameter (mm): 7341 71.9 72.4 73.0 72.6
Tare (g): 199.6 Length (mm): 80.2 80.1 80 80.2 80.1
Water Content (%): 24.8% Weight (g) 667.1
Area (cm°); 41.4 Specific Gravity (Note 1); 2.68
Volume (cm’); 331.7 Void Ratio: 66.5%
Wet Density (kg/m®): 2011 Saturation: 100.0%
Dry Density (kg/m®): 1612 Porosity: 39.9%

Note 1: Specific gravity for final sample characteristics calculation adjusted to result in 100.0% saturation.
Note 2: Specific gravity for initial sample characteristics calculation set equal to that of the final.
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March 7, 2022

Jeff Froese

NRCB Approval Officer
Red Deer, AB
jeff.froese@nrcb.ca

RE: Eagle Builders — Double T Cattle Feedlot — Application RA21043 — NE 15-42-25 W4

Thank you for your email request on this file regarding the storage volume of the proposed irregular
shape catch basin.

As shown in Figure 1, the Al-Terra engineering report lists a HWL volume of 9650m3 at a liquid elevation
of 864.0m.

Methodology

The chosen methodology to determine the storage volume is to “split” the irregular shape into two
rectangular shapes, and calculate the volume for each shape (Figure 1):

1. Large, west rectangle. Dimensions would be:
a. Length of 128.38m (at 864.5m)
b. Width of 56.64m (at 864.5m)

2. Small, east rectangle. Dimensions would be:
a. Length of 52.21m (108.85 — 56.64), (at 864.5m)
b. Width of 21.99m (at 864.5m)

3. For both rectangles, common dimensions are:
a. Top of berm 864.5m
Liquid top 864.0m
Pond bottom is 862.5m
Freeboard depth is 0.5m
Total volume (including freeboard) is calculated using a depth of 2.0m
Usable volume (excluding freeboard) is calculated using a liquid depth of 1.5m
Interior side slopes are 3:1 (horizontal to vertical)

R N
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Figure 1. Irregular shape catch basin. Al-Terra Engineering (Red Deer) Ltd., Site Grading Plan Sheet C02.
#5, 2022-02-23. Color shading and labels added.

Assumptions

Assumptions and their anticipated effects on the calculations:

- Rounded corners shown are calculated as “square”.

0 This would result in a catch basin volume calculation being slightly larger than the actual
catch basin volume.

- Angled catch basin slope on the southeast is split in approximately half, at the intersection of a
line that would extend south from the interior berm east top of the large, west rectangle. The
triangle on the east side of this slope (and south of the small, east rectangle) would pivot 180
degrees, and be added to the south east corner of the large, west rectangle. “Moving” this
portion of the irregular shape catch basin would result in the dimensions of the two rectangles
listed.
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0 As a portion of the triangle is shown beyond the dimensions of the large, west rectangle
(Figure 1), this would result in a catch basin volume calculation being slightly smaller
than the actual catch basin volume.
- Catch basin dimensions at west edge of entire catch basin are measured to gravel road (at
864.9m), rather than the catch basin top (at 864.5m) on the other sides.
O This would result in a catch basin volume calculation slightly larger than the actual catch
basin volume.
- Calculating the volume of two catch basins suggests that a “berm” (with 3:1 H to V side slopes)
would be between them, when in fact the “berm” volume would be usable catch basin volume.
0 This would result in a catch basin volume calculation slightly smaller than the actual
catch basin volume.

Calculations

Volume calculations of the rectangles were made using a calculator published by Alberta Agriculture,
Food and Rural Economic Development ( https://www.agric.gov.ab.ca/app19/loadcatchbasin )!. Results
for 1.5m of liquid storage (liquid elevation of 864.0m) for the large, west rectangle and small, east
rectangle are shown in Appendix A, and are:

1. Large, west rectangle volume = 8885 m? usable volume (excluding freeboard)

2. Small, east rectangle volume = 976 m3 usable volume (excluding freeboard)

3. Total = 9861 m3 usable volume (excluding freeboard)

Conclusion

Al-Terra provided a volume of 9650m? at a liquid elevation of 864.0m. The total usable volume
(excluding freeboard) using the two rectangles method was calculated to be 9861 m3. The slightly larger
volume calculation associated with the two rectangles method is likely to be the net result of the four
assumptions.

It is reasonable to use the Al-Terra volume of 9650m? as the usable volume (excluding freeboard) of the
irregular shape catch basin.

If you have any questions, please contact me.

Scott Cunningham, P.Eng., P.Ag.
NRCB Environmental Specialist
Red Deer, AB
scott.cunningham@nrcb.ca

1 Runoff potential was calculated separately because too many assumptions would have been necessary to
determine the portion of the feedlot draining to the large, west and small, east rectangles. Therefore, runoff
potential calculations were not included in Appendix A.
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Catch Basin Dimension Calculator

check out the catch basin factsheet.

For more information on runoff control catch basin design consideration including liner options, catch basin protection, etc.,

Name Large, west rectangle
Land Location NE 15-42-25 W4
- Estimating Runoff Potential
Area Length (m) Width (m) Paved?
1 NO v
Total Area

Area (mz)

- Calculating Catch Basin Volume:

Construction Storage
Dimensions Dimensions
Length 128. 125.0
(m):
Width 56.6 53.6
(m):
Depth 2.0 1.5
(m):
Evacuation Capacity:
12370 ;3
436842 3
2721015 Imp.
Gal
Catch basin volume (minus
freeboard):
8885 m3
313771 13

1954427 Imp. Gal

Freeboard (0.5 m)

'

Full Service Level

- Féiprai:) Sp‘\llwa‘yI (D.p1imnal) [

Minimum Nine Month Storage Volume

“ - Minimuim Voldrne 1r1d|_catot__~_.—/. g T

Runoff potential:
Catch basin volume:

https://www.agric.gov.ab.ca/app19/loadcatchbasin

~Comparing Catch Basin Volume versus Runoff Potential:

m3

8885 m3
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The catch basin dimensions meet the design requirements in AOPA
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Catch Basin Dimension Calculator

For more information on runoff control catch basin design consideration including liner options, catch basin protection, etc.,
check out the catch basin factsheet.

Name Small, east rectangle
Land Location NE 15-42-25 W4
- Estimating Runoff Potential
Area Length (m) Width (m) Paved? Area (m?)
1 NO v
Total Area

- Calculating Catch Basin Volume:

Construction Storage
Dimensions Dimensions
Length 52.2 49.2
(m):
Width 21.9 18.9
(m):
Depth 2.0 1.5
(m):
Evacuation Capacity:
1493 13
52725 £3
328415 Imp.
Gal
Catch basin volume (minus
freeboard):
976 m3 kNG
34467 3 TN
214689 Imp. Gal
- F‘!‘i;;raia .S.p.\llw.a.y (D‘Ipﬁn)n:aI). ;. o

Freeboard (0.5 m)

: Full Service Level /r_\

. t T Minimum Nine Month Storage Volume

Mlnur:ng'n';Vp\um_eindn_catot_y.—/ e U e T e T NP

~Comparing Catch Basin Volume versus Runoff Potential:

Runoff potential: m3

Catch basin volume: 976 m3 _
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The catch basin dimensions meet the design requirements in AOPA
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