X LA25026 SW 32-20-22 W4M

Catch Basin 100 Alley 25 x 60 x 3.5 deep
Catch Basin 200-300 Alley 30 x 125 x 3.5 deep
Catch Basin 400 Alley 25 x 60 x 3.5 deep
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Part 2 — TBChnical Requirements NRCB Natural Resources

Conservation Board
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. O N/A

Olo)\ Jqo’:L w|'” J)J\ ,‘I’)‘J‘%I‘JC«A MJ’O new /cu.:’]--%. Mok erh/lb a CFO

Construction completion date for proposed facilities PA Use |- 0( Cén LU\ 3/ /L(‘JQJ DU < \
Additional information

Fmpoid\ pens on J,«\J-P map - /O’U,,%O,}OO,I—/OO _/’/(u{/p/om
s00 — //60 ~ To be deckrmncef J Leder &J—k

P)w&( 92~ ptns

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)

Feetr—Coloas Aoreve | foseve

& >

ﬁn lllép} g 10,000 ‘ 10,000

AO Comment: Proposed animal numbers haveg not changed form Part}1 application.

Last updated September 11, 2023 _—
ue epLember Application LA25026 Page 2 of 75
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< __|well ID #9906151 |

[well 1D #1476274 |

Application LA25026 Page 5 of 75



Application LA25026 Page 6 of 75



Water Well Drilling Report

View in Imperial

Export to Excel

GIC Well ID 9906151
The driller supplies the data contained in this report. The Province disclaims responsibility for its GQA Well Tag No. A0861
accuracy. The information on this report will be retained in a public database. Drilling Company Well ID
GOWN ID Date Report Received 2019/10/18
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
NORANDEN FARMS LTD P.0. BOX 33 ARROWWOOD ALBERTA CANADA TOL 0BO
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
4 32 20 22 4 224070 TWP 205
Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
m from Latitude  50.733613 Longitude -113.024463 Elevation 909.52 m
m from How Location Obtained How Elevation Obtained
Phone Other
Drilling Information
Method of Drilling Type of Work
Rotary - Mud New Well
Proposed Well Use
Stock
Formation Log Measurement in Metric Yield Test Summary Measurement in Metric
Depth from Water Lithology Description Recommended Pump Rate ____ 95.47 L/min
ground level (m) Bearing Test Date Water Removal Rate (L/min) Static Water Level (m)
22.56 Tan Pebbly Sand & Clay 2019/10/02 97.29 26.30
23.77 Gravel Well Completion Measurement in Metric
25.91 Cemented Gravel Total Depth Drilled Finished Well Depth ~ Start Date End Date
27.43 Yellow Clayey Shale 54.86 m 53.34m 2019/09/26 2019/10/02
30.48 Brown Sandy Shale Barehole
39.62 Yes Gray Sandstone & Shale Ledges Diameter (cm) From (m) To (m)
22.23 0.00 41.15
40.54 Dark Gray Shale 17.15 41.15 54.86
53.34 Yes Gray Medium Grained Sandstone Surface Casing (if applicable) Well Casing/Liner
54.86 Gray Shale _ Plastic
Size OD : cm Size OD: 14.12 cm
Wall Thickness : cm Wall Thickness : 0.831 cm
Bottom at : m Top at: -0.61 m
Bottom at : 53.34 m
Perforations
Diameter or
Slot Width Slot Length Hole or Slot
From (m) To (m) (cm) (cm) Interval(cm)
44.20 53.34 0.318 25.40 25.40
Perforated by Saw
Annular Seal Bentonite Slurry
Placed from 0.00 m to 41.15 m
Amount 9.00 Bags
Other Seals
Type At (m)
Welded Ring 41.15
Screen Type
Size OD : cm
From (m) To (m) Slot Size (cm)
Attachment
Top Fittings Bottom Fittings
Pack
Type Grain Size
Amount

Contractor Certification

Name of Journeyman responsible for drilling/construction of well
PAUL STAHL

Company Name
M&M DRILLING INC.

Certification No
32588A

Copy of Well report provided to owner
Yes

Date approval holder signed
2019/10/08

Printed on 7/9/2025 8:46:52 AM

Page: 1/2
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Export to Excel

Water Well Drilling Report &0 ™

9906151
The driller supplies the data contained in this report. The Province disclaims responsibility for its qu,la-\ Well Tag No. I A0861
accuracy. The information on this report will be retained in a public database. Drilling Company Well ID
GOWN ID Date Report Received 2019/10/18
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
NORANDEN FARMS LTD P.0. BOX 33 ARROWWOOD ALBERTA CANADA TOL 0BO
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
4 32 20 22 4 224070 TWP 205
Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
m from Latitude  50.733613 Longitude -113.024463 Elevation 909.52 m
m from How Location Obtained How Elevation Obtained
Phone Other
Additional Information Measurement in Metric
Distance From Top of Casing to Ground Level 71.12 cm
Is Artesian Flow Is Flow Control Installed
Rate L/min Describe
Recommended Pump Rate 95.47 L/min Pump Installed Depth m

Remedial Action Taken

Additional Comments on Well

Gas Depth m Geophysical Log Taken

Sample Collected for Potability

TDS 600. MODERATELY SOFT WATER

Recommended Pump Intake Depth (From TOC) 39.62 m Type Make H.P.
Model (Output Rating)
Did you Encounter Saline Water (>4000 ppm TDS) Depth m Well Disinfected Upon Completion Yes

Submitted to ESRD

Submitted to ESRD

Yield Test

Taken From Top of Casing

Test Date Start Time Static Water Level :
2019/10/02 12:15 PM 26.30 m Pumping (m)

Method of Water Removal
Type Pump

26.30
29.19
29.98

Removal Rate
Depth Withdrawn From

f 30.31
7.29 L
97.29 L/min 3054

51.82 m 30.71

If water removal period was < 2 ho

30.83
urs, explain why 30.94
31.03
31.11
31.19
31.32
31.46
31.57
31.71
31.81
32.03
32.23
32.42
32.55
32.86
33.11
33.44
33.69
33.94
34.11

Depth to water level

Elapsed Time
Minutes:Sec
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
12:00
14:00
16:00
18:00
20:00
25:00
30:00
35:00
40:00
50:00
60:00
75:00
90:00
105:00
120:00

Measurement in Metric

Recovery (m)

34.11
30.51
30.03
29.93
29.79
29.70
29.60
29.54
29.44
29.39
29.34
29.21
29.12
29.03
28.95
28.87
28.71
28.53
28.41
28.30
28.07
27.89
27.65
27.45
27.30
27.15

Water Diverted for Drilling

Water Source
BOW RIVER

Amount Taken
27276.55 L

Diversion Date & Time
2019/09/26 10:30 AM

Contractor Certification

PAUL STAHL

Company Name
M&M DRILLING INC.

Name of Journeyman responsible for drilling/construction of well

32588A

Copy of Well report provided to owner

Yes

Certification No

Date approval holder signed

2019/10/08

Printed on 7/9/2025 8:46:52 AM
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Water Well Drilling Report

View in Imperial Export to Excel

GIC Well ID 1476274
The driller supplies the data contained in this report. The Province disclaims responsibility for its GQA Well Tag No.
accuracy. The information on this report will be retained in a public database. Drilling Company Well ID
GOWN ID Date Report Received 2009/09/16
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
JACOBSON, MATT P.0. BOX 33 ARROWWOOD ALBERTA CA TOL 0BO
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
SW 32 20 22 4 HOUSE WELL
Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
m from Latitude  50.736100 Longitude -113.023000 Elevation 0.00 m
m from How Location Obtained How Elevation Obtained
Not Verified Not Obtained
Drilling Information
Method of Drilling Type of Work
Rotary - Mud New Well
Proposed Well Use
Domestic
Formation Log Measurement in Metric Yield Test Summary Measurement in Metric
Depth from Water Lithology Description Recommended Pump Rate 18.18 L/min
ground level (m) Bearing Test Date Water Removal Rate (L/min) Static Water Level (m)
21.34 Gravelly Clay & Rocks 2009/08/26 18.18 28.65
25.91 Gravel Well Completion Measurement in Metric
27.43 Yellow Shale Total Depth Drilled Finished Well Depth ~ Start Date End Date
28.65 Yes Water Bearing Sandstone 67.06 m 67.06 m 2009/09/20 2009/09/26
33.53 Sandy Shale & Sandstone Ledges Borehole
3901 Shale Diameter (cm) From (m) To (m)
22.23 0.00 56.39
39.62 Yes Water Bearing Sandstone 15.88 56.39 67.06
46.94 Shale Surface Casing (if applicable) Well Casing/Liner
49.38 Yes Water Bearing Sandstone . Plastic )
Size OD : cm Size OD: 14.12 cm
52.12 Shale Wall Thickness : cm Wall Thickness : 0.831 cm
53.34 Sandstone Bottom at : m Top at: -0.61 m
57.61 Shale Bottom at : 62.48 m
62.48 Yes Water Bearing Sandstone Perforations
67.06 Shale Diameter or
Slot Width Slot Length Hole or Slot
From (m) To (m) (cm) (cm) Interval(cm)
56.69 62.48 0.318 25.40
Perforated by Saw
Annular Seal Bentonite Chips/Tablets
Placed from 0.00 m to 56.39 m
Amount 21.00 Bags
Other Seals
Type At (m)
Welded Ring 56.39
Screen Type
Size OD : cm
From (m) To (m) Slot Size (cm)
Attachment
Top Fittings Bottom Fittings
Pack
Type Unknown Grain Size
Amount Unknown
Contractor Certification
Name of Journeyman responsible for drilling/construction of well Certification No
WILLIAM PENROD A000187
Company Name Copy of Well report provided to owner  Date approval holder signed
M&M DRILLING CO. LTD. Yes 2009/08/28

Printed on 7/9/2025 8:48:21 AM

L Page: 1/2
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Water Well Drilling Report 05w Seotetes

GoA Well Tag No.
The driller supplies the data contained in this report. The Province disclaims responsibility for its 9

accuracy. The information on this report will be retained in a public database. Drilling Company Well ID
GOWN ID Date Report Received 2009/09/16
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
JACOBSON, MATT P.0. BOX 33 ARROWWOOD ALBERTA CA TOL 0BO
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
SW 32 20 22 4 HOUSE WELL
Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
m from Latitude  50.736100 Longitude -113.023000 Elevation 0.00 m
m from How Location Obtained How Elevation Obtained
Not Verified Not Obtained
Additional Information Measurement in Metric
Distance From Top of Casing to Ground Level 81.28 cm
Is Artesian Flow Is Flow Control Installed
Rate L/min Describe
Recommended Pump Rate 18.18 L/min Pump Installed Depth m
Recommended Pump Intake Depth (From TOC) 56.39 m Type Make H.P.
Model (Output Rating)
Did you Encounter Saline Water (>4000 ppm TDS) Depth m Well Disinfected Upon Completion Yes
Gas Depth m Geophysical Log Taken
Remedial Action Taken Submitted to ESRD
Sample Collected for Potability Yes Submitted to ESRD Yes

Additional Comments on Well

90'- 94' 10 GPM, 128'-130'6 GPM, 154'-162'6 GPM, WELL DISINFECTED UPON COMPLETION, BOREHOLE DIAMETER 8.75" FROM 0' - 185' AND 6.25"
FROM 185' - 220", SEAL - 21 BAGS BENTONITE CHIPS,

Yield Test Taken From Top of Casing Measurement in Metric
. . Depth to water level
Test Date Start Time Static Water Level
2009/08/26 9:30 AM 2865 m Pumping (m) Elapsed Time Recovery (m)
Minutes:Sec
28.65 0:00 47.02
Method of Water Removal 31.26 1:00 43.73
Type Pump 32.61 2:00 43.15
! 32.65 3:00 42.28
RemovalRate 1818 Limin 33.48 4:00 41.59
Depth Withdrawn From & 34.09 5:00 40.90
34.71 6:00 40.23
If water removal period was < 2 hours, explain why 35.20 7:00 39.52
35.72 8:00 39.04
36.18 9:00 38.47
36.62 10:00 38.04
37.42 12:00 37.09
38.13 14:00 36.27
38.78 16:00 35.55
39.31 18:00 34.99
39.85 20:00 34.63
40.97 25:00 33.36
41.81 30:00 32.64
42.54 35:00 32.08
43.16 40:00 31.69
44.10 50:00 31.14
44.95 60:00 30.78
45.65 75:00 30.32
46.23 90:00 29.73
46.72 105:00 29.11
47.02 120:00 28.70
Water Diverted for Drilling
Water Source Amount Taken Diversion Date & Time
L
Contractor Certification
Name of Journeyman responsible for drilling/construction of well Certification No
WILLIAM PENROD A000187
Company Name Copy of Well report provided to owner  Date approval holder signed
M&M DRILLING CO. LTD. Yes 2009/08/28
Printed on 7/9/2025 8:48:21 AM Page: 2/2
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Name
Address
Legal Land
Location

MDS Spreadsheet based on 2006 AOPA Regulations

Category Type of Livestock Factor A |Technology| MU LSU
of Factor Factor
Livestock

Feedlot Beef Cows/Finishers (900+ Ibs) 0.700 0.700 0.910| 0.4459

Animals Beef Feeders (450 - 900 Ibs) 0.700 0.700 0.500| 0.2450
Beef Feeder Calves (<550 Ibs) 0.700 0.700 0.275| 0.1348 -
Horses - PMU 0.650 0.700 1.000 0.4550 -
Horses - Feeders > 750 Ibs 0.650 0.700 1.000 0.4550 -
Horses - Foals < 750 Ibs 0.650 0.700 0.300] 0.1365 -
Mules 0.600 0.700 1.000f 0.4200 -
Donkeys 0.600 0.700 0.670| 0.2814 -
Bison 0.600 0.700 1.000f 0.4200 -

Dairy Free Stall — Lactating Cows with all 0.800 1.100 2.000 1.7600 -
associated dries, heifers, and

(*count calves*

lactating Free Stall — Lactating Cows with Dry 0.800 1.100 1.640 1.4432 _

cows only) |Cows only*
Free Stall — Lactating Cows only 0.800 1.100 1.400 1.2320 -
Tie Stall — Lactating Cows only 0.800 1.000 1.400 1.1200 -
Loose Housing — Lactating Cows 0.800 1.000 1.400( 1.1200 -
only
Dry Cow 0.800 0.700 1.000| 0.5600 -
Replacements — Bred Heifers 0.800 0.700 0.875| 0.4900 -
(Breeding to Calving)
Replacements - Growing Heifers 0.800 0.700 0.525| 0.2940 -
(350 Ibs to breeding)

Calves (< 350 Ibs) 0.800 0.700 0.1120 -
[ ]
Swine Farrow to finish * 2.000 1.100 3.9160
Liquid Farrow to wean * 2.000 1.100 1.4740
(*count Farrow only * 2.000 1.100 0.530] 1.1660

sows only) [Feeders/Boars 2.000 1.100 0.200| 0.4400
Growers/Roasters 2.000 1.100 0.2600
Weaners 2.000 1.100 0.1210 -

Swine Farrow to finish * 2.000 0.800 2.8480 -
Solid Farrow to wean * 2.000 0.800 0.670| 1.0720

(*Count Farrow only * 2.000 0.800 0.530|] 0.8480 -

sows only) |Feeders/Boars 2.000 0.800 0.200] 0.3200 -
Growers/Roasters 2.000 0.800 0.1888 -
Weaners 2.000 0.800 0.0880 -

Poultry Chicken - Breeders - Solid 1.000 0.700 0.0070 -
Chicken - Layers - Liquid (includes 2.000 1.100 0.008| 0.0176 -
associated pullets)
Chicken - Layers - (Belt Cage) 2.000 0.700 0.008| 0.0112 -
Chicken - Layers - (Deep Pit) 2.000 0.700 0.008] 0.0112 -
Chicken - Pullets/Broilers 1.000 0.700 0.002] 0.0014 -
Turkey - Toms/Breeders 1.000 0.700 0.020| 0.0140 -
Turkey - Hens (light) 1.000 0.700 0.013] 0.0091 -
Turkey - Broilers 1.000 0.700 0.010| 0.0070 -
Ducks 1.000 0.700 0.0070 -
Geese 1.000 0.700 0.0140 -

Sheep and |Sheep - Ewes/Rams 0.700 0.0840 -
Goats Sheep - Ewes with lambs 0.600 0.700 0.250| 0.1050
Sheep - Lambs 0.600 0.700 0.050| 0.0210
Sheep - Feeders 0.600 0.700 0.100] 0.0420
Goats - Meat/Milk (per Ewe) 0.700 0.700 0.170| 0.0833
Goats - Nannies/Billies 0.700 0.0686
Goats - Feeders 0.700 0.0377

Cervid Elk 0.700 0.2520
Deer 0.700 0.0840

Wild Boar |Feeders 0.800 0.2240

Sow (farrowing) 0.800 0.5936 -
Total 4,459.0
For New Operations
Dispersion Factor 1
Distance
Category Odour Objective Feet Metres
1 41.04 2,892 881
2 54.72 3,856 1,175
3 68.4 4,820 1,469
4 109.44 7,711 2,350

For Expanding Operations

Dispersion Factor 1
Expansion Factor 0.77
Distance
Category Odour Objective Feet Metres

1 41.04 2,227 679
2 54.72 2,969 905
3 68.40 3,711 1,131
4 109.44 5,938 1,810

Application LA25026 Page 20 of 75



Name
Address
Legal Land
Location

Landbase Requirements (hectares) based on 2006 AOPA requirements

Matthew Jacobsen

SW 32-20-22 W4

Category of Type of Livestock Number of | Dark Brown Grey Black Irrigated
Livestock Animals & Brown Wooded (ha) (ha)
(ha) (ha)
Feedlot Cows/Finishers (900+ Ibs) 10000.0 1250.0 1040.0 780.0 620.0
Animals Feeders (450 - 900 Ibs) 0.0 0.0 0.0 0.0 0.0
Feeder Calves (<550 Ibs) 0.0 0.0 0.0 0.0 0.0
Horses - PMU 0.0 0.0 0.0 0.0 0.0
Horses - Feeders > 750 Ibs 0.0 0.0 0.0 0.0 0.0
Horses - Foals < 750 Ibs 0.0 0.0 0.0 0.0 0.0
Mules 0.0 0.0 0.0 0.0 0.0
Donkeys 0.0 0.0 0.0 0.0 0.0
Bison 0.0 0.0 0.0 0.0 0.0
0.0
Dairy Free Stall — Lactating Cows with all 0.0 0.0 0.0 0.0 0.0
associated dries, heifers, and
(*count calves*
lactating Free Stall — Lactating Cows with Dry 0.0 0.0 0.0 0.0 0.0
cows only) |Cows only *
Free Stall — Lactating Cows only* 0.0 0.0 0.0 0.0 0.0
Tie Stall — Lactating Cows only 0.0 0.0 0.0 0.0 0.0
Loose Housing — Lactating Cows 0.0 0.0 0.0 0.0 0.0
only
Dry Cow (Solid manure) 0.0 0.0 0.0 0.0 0.0
Dry Cow (Liquid manure) 0.0 0.0 0.0 0.0 0.0
Replacements — Bred Heifers 0.0 0.0 0.0 0.0 0.0
(Breeding to Calving)
Replacements - Growing Heifers 0.0 0.0 0.0 0.0 0.0
(350 Ibs to breeding)
Calves (< 350 |bs) 0.0 0.0 0.0 0.0 0.0
M N
Swine Farrow to finish * 0.0 0.0 0.0 0.0 0.0
Liquid Farrow to wean * 0.0 0.0 0.0 0.0 0.0
(*count Farrow only * 0.0 0.0 0.0 0.0 0.0
sows only) |Feeders/Boars 0.0 0.0 0.0 0.0 0.0
Growers/Roasters 0.0 0.0 0.0 0.0 0.0
Weaners 0.0 0.0 0.0 0.0 0.0
| [ 0.0
Swine Farrow to finish * 0.0 0.0 0.0 0.0 0.0
Solid Farrow to wean * 0.0 0.0 0.0 0.0 0.0
(*Count Farrow only * 0.0 0.0 0.0 0.0 0.0
sows only) [Feeders/Boars 0.0 0.0 0.0 0.0 0.0
Growers/Roasters 0.0 0.0 0.0 0.0 0.0
Weaners 0.0 0.0 0.0 0.0 0.0
M
Poultry Chicken - Breeders - Solid 0.0 0.0 0.0 0.0 0.0
Chicken - Layers - Liquid (includes 0.0 0.0 0.0 0.0 0.0
associated pullets)
Chicken - Layers - (Belt Cage) 0.0 0.0 0.0 0.0 0.0
Chicken - Layers - (Deep Pit) 0.0 0.0 0.0 0.0 0.0
Chicken - Pullets/Broilers 0.0 0.0 0.0 0.0 0.0
Turkey - Toms/Breeders 0.0 0.0 0.0 0.0 0.0
Turkey - Hens (light) 0.0 0.0 0.0 0.0 0.0
Turkey - Broilers 0.0 0.0 0.0 0.0 0.0
Ducks 0.0 0.0 0.0 0.0 0.0
Geese 0.0 0.0 0.0 0.0 0.0
| [ 0.0
Goats and |Sheep - Ewes/Rams 0.0 0.0 0.0 0.0 0.0
Sheep Sheep - Ewes with lambs 0.0 0.0 0.0 0.0 0.0
Sheep - Lambs 0.0 0.0 0.0 0.0 0.0
Sheep - Feeders 0.0 0.0 0.0 0.0 0.0
Goats - Meat/Milk (per Ewe) 0.0 0.0 0.0 0.0 0.0
Goats - Nannies/Billies 0.0 0.0 0.0 0.0 0.0
Goats - Feeders 0.0 0.0 0.0 0.0 0.0
4— 0.0
Cervid Elk 0.0 0.0 0.0 0.0 0.0
Deer 0.0 0.0 0.0 0.0 0.0
0.0
Wild Boar |Feeders 0.0 0.0 0.0 0.0 0.0
Sow (farrowing) 0.0 0.0 0.0 0.0 0.0
0.0
[Total Hectares [ 1,250] 1040.0] 780.0] 620.0]
[Total Acres 3,089 2569.8 1927.4 1532.0]
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Alley 100

Alley 200-300
Alley 400

325 65 1.5

325 130 1.5

325 65 1.5
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Catch Basin 100 Alley
Catch Basin 200-300 Alley
Catch Basin 400 Alley
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AO Comment: Catch basin calculator provided by applicant for catch basin at end of 100 alley.
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AO Comment: Catch basin calculator provided by applicant for catch basin at end of 200-300 alley.
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AO Comment: Catch basin calculator provided by applicant for catch basin at end of 400 alley.

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 Diamond 2 Feeders 4-500 Alley
Land Location 32-20-22-W4
- Estimating Runoff Potential
Area Length (m) Width (m) Paved? Area (m2)
1 480 129 YES v 61920.00
Total Area 61920.00
Estimation of water runoff to be collected in the catch basin:
5572.8 m3
196802 3

1225844 Imp. Gal

rCalculating Catch Basin Volume:

Construction
Dimensions

Length
(m):
Width
(m):
Depth
(m):

- .Riprap Spilway (optional)  *

Freeboard (0.5 m)

‘ o N * A Minimum Nine Month Storage Volume

MJnlmum V_c\umg.mdl:ca.tcr_‘;.—/. R

Full Service Level
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GEOTECHNICAL EVALUATION

Diamond Feeders Ltd. Feedlot Expansion
Vulcan County, AB

Prepared For:
Diamond Two Feeders Ltd.
224070 Township Road 205
Vulcan County, AB

Prepared By:

Roseke Engineering Ltd.
3614 — 18 Avenue N.
Lethbridge, AB T1H 5S7
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1 Introduction

This project consists of the construction of a new freshwater pond, effluent pond, and livestock pens at the Diamond
Two Feeders feedlot at 224070 Township Road 205 in Vulcan County, AB. The planned development location is
existing pasture / cropland at SW-32-20-22-W4. At the time of drilling, the site was vacant with some vegetation and
was generally sloping north / northwest.

The intent of this geotechnical investigation was to confirm the subsurface conditions at the site in order to confirm soil
suitability for impervious liner and berm construction, and to perform in-situ hydraulic permeability testing. A site plan,
including borehole locations, is included as Appendix B of this report.

2 Scope of Work

The scope of work for this geotechnical evaluation consisted of the drilling of six (6) boreholes and seven (7) test pits,
a laboratory testing program to assist in soil classification and determination of engineering properties, in-situ hydraulic
permeability testing, and this report which summarizes the recommendations for the proposed expansion.

3 Geotechnical Work

The fieldwork for the geotechnical investigation was performed on May 3, 2024 to assess subsurface conditions at the
site. A drill rig utilizing a 150 mm solid stem continuous flight auger from Chilako Drilling Services Ltd. of Coaldale, AB
was used for drilling operations. A mechanical excavator supplied by Diamond Two Feeders was used for test pitting
operations. Roseke (REL)'s field representative was Mr. Christopher Allard, C.E.T. Boreholes were advanced at select
locations within the proposed expansion footprint to depths of 6.1 m and test pits were advanced to depths ranging
from2.3mto 3.5 m.

Field operations and sampling were completed under the supervision of REL'’s field representative. Soil samples were
collected at 0.75 m intervals. The encountered subsurface soils were logged in the field using visual and tactile
methods, and samples were placed in labelled plastic bags for transport, laboratory testing, and future reference. Open
boreholes and test pits were checked for groundwater and general stability prior to backfilling.

BH002, BH005, and BHO06 were outfitted with a 25 mm diameter polyvinyl chloride (PVC) standpipe in order to
determine the static groundwater elevation at the site. BH001, BH003, and BH004 were outfitted with a machine slotted
51 mm PVC monitoring well installed at the depths of anticipated liner material to conduct field permeability testing.

Borehole logs summarizing soil and groundwater stratigraphy, conditions, and test information are located in Appendix
A

Physical laboratory testing, including moisture content and Atterberg limits analysis was performed on the collected
soil samples to determine engineering properties of the site’s soils. Moisture content testing was completed on all
retrieved soil samples. Moisture content analysis, Atterberg limits analysis, and standard Proctor testing were
conducted on collected samples. Results are presented on the attached borehole logs in Appendix B.
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4 Soil Stratigraphy
It should be noted that geological conditions are innately variable. At the time of preparation of this report, information
on subsurface stratigraphy was available only at discreet borehole / test pit locations. In order to develop
recommendations from this information, it is necessary to make some assumptions concerning conditions other than
at the borehole / test pit locations. Adequate field reviews should be provided during construction to check that these
assumptions are reasonable.

The general subsurface conditions at the site consisted predominantly of a surficial layer of topsoil, underlain by clay
and/or clay till in descending order. The following sections provide a summary of the soils encountered in the borehole
logs. The subsurface conditions encountered are summarized in the attached borehole logs in Appendix A.

4.1  Topsoil
A layer of topsoil was encountered at the surface of all the boreholes and test pits and ranged in thickness from
approximately 200 mm to 200 mm.

42 Clay

Clay was encountered beneath the topsoil in all boreholes / test pits, except for TP005, and ranged to depths of
approximately 0.5 mto 1.2 m. The clay layer contained rootlets and phosphate staining. The clay was described as
silty with some sand and was soft to very stiff, damp to moist, medium to high plastic, and brown. The Atterberg limits
for the clay were:

Borehole ID Depth (m) Liquid Limit (LL) | Plastic Limit (PL) | Plasticity Index (PI)
BH003 0.6 445 20.9 23.6
BH005 0.6 62.0 23.2 38.8
TP002 0.9 40.8 22.4 184
TPO06 0.6 31.6 17.6 14.0
43  ClayTill

Clay till was encountered beneath the clay and/or topsoil in all boreholes / test pits and was present to the maximum
depth in all boreholes / test pits. The clay till was described as silty with some to a trace of sand and a trace of gravel,
stiff to hard, moist to wet, medium plastic with high plastic inclusions, and olive brown. White precipitates, oxide
staining, coal specks, and interbedded seams of sand and lenzie silts were noted throughout the clay till. The Atterberg
limits for the clay till were:

Borehole ID Depth (m) Liquid Limit (LL) | Plastic Limit (PL) | Plasticity Index (PI)
BH001 37 50.4 22.6 27.8
BHO003 3.7 424 16.5 26.0
BH004 4.5 33.9 14.8 19.2
TPOO1 31 36.4 18.5 17.9
TP002 1.8 48.4 21.2 27.1
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5 Groundwater Conditions
At the time of drilling, no seepage and/or sloughing was encountered in any of the boreholes. Although some moisture
was present throughout the clay layer, no significant moisture was encountered during the drilling.

The depth to groundwater was measured 10 days after drilling, shortly before which time a rainfall event had been
recorded. The follow table summarizes the groundwater monitoring data.

Borehole ID Depth of Depth to
Standpipe Below | Groundwater
Ground Surface from Ground

(m) Surface (m)
BH002 6.1 5.5
BH005 6.1 35
BH006 6.1 39

It appears that groundwater should not impact this development, however, groundwater levels should be monitored
prior to development. It should be noted that soil moisture and groundwater levels at the site may fluctuate in response
to climatic events.

6 Recommendations

The following recommendations are based on borehole / test pit information and are intended to assist designers.
Recommendations should not be construed as providing instructions to contractors, who should form their own opinions
about site conditions. It is possible that subsurface conditions beyond the borehole / test pit locations may vary from
those observed. If significant variations are found before or during construction, REL should be contacted so that we
can reassess our findings, if necessary.

All recommendations presented in this report are based on the assumption that an adequate level of monitoring will be
provided during construction and that all construction will be carried out by suitably qualified contractors, experienced
in earthworks construction. An adequate level of monitoring is considered to be:

o  For earthworks, full-time monitoring and compaction testing.

All such monitoring should be carried out by suitably qualified persons, independent of the contractor. One of the
purposes of providing an adequate level of monitoring is to check those recommendations, based on information
collected at discreet borehole locations, are applicable to other areas of the site.

6.1  Trench Excavations

Excavations should be carried out in accordance with the Alberta Occupational Health and Safety (OH&S) Regulations.
For this project, the depth for the majority of the excavations is assumed to be less than 3.0 m below existing ground
surface. Excavations to deeper depths may require special considerations. The following recommendations
notwithstanding, the responsibility of trench and all excavation cutslopes resides with the Contractor and should take
into consideration site-specific conditions concerning soil stratigraphy and groundwater. All excavations should be
reviewed by a geotechnical engineer prior to personnel working within the base of the excavation.
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Temporary excavations within the firm to stiff clay and clay till soils which are to be deeper than 1.5 m should have the
sides shored and braced or the slopes should be cut back no steeper than 1.0 horizontal to 1.0 vertical (1H:1V)

Flatter sideslopes may be required in some areas if groundwater is encountered. In these instances, the excavation
configuration design should be reviewed by experienced personnel, prior to allowing personnel to enter the base of the
excavation.

Any encountered groundwater seepage should be directed towards sumps for removal. Conventional construction
sump pumps should be capable of groundwater control.

Temporary surcharge loads, such as spill piles, should not be allowed within a distance equal to the depth of the
excavation from an unsupported excavation face or 3.0 m, whichever is greater, while mobile equipment should be
kept back at least 3.0 m. All excavation sideslopes should be checked regularly for signs of sloughing, especially after
rainfall periods. Small earth falls from the sideslopes are a potential source of danger to workmen and must be guarded
against.

6.2  Facility Design
General recommendations are provided for the construction of the proposed ponds. For more detailed
recommendations concerning pond construction, refer to Section 6.3.

Based on the results of the testing and our experience, the medium to high plastic clay / clay till is considered suitable
to use as a clay liner and meets AOPA requirements. It is considered acceptable to reuse other materials, if
encountered, for berm construction provided that a minimum 1.2 m thick compacted clay liner is maintained on the
inside face of the ponds.

At all times, clay liner material should be visually inspected during placement to isolate any inclusions of silt or sand
material which should be separated and removed from the clay liner area.

The compacted clay liner should extend across the pond bases, as well as up the sideslopes for this development with
a minimum thickness of 1 m on the pond bottom and 1.2 m on the sideslopes, to allow for weathering, variations in
actual thickness, and pockets of poor quality material. The interior slopes should be no steeper than 3 horizontal to 1
vertical (3:1). The exterior slopes of the berms may range from 2.5:1 to 4:1.

Further recommendations regarding shallow foundations are presented in Appendix D.

6.3  Freshwater / Effluent Pond Construction

Final design of this project should consider, in detail, the subgrade preparation of the proposed ponds so that the base
of the ponds are founded on competent materials. As noted above, interbedded seams of silt and sand were noted
throughout the clay till, therefore thoroughly mixing and blending all liner material will be critical for the long term
performance of the natural material as an impermeable liner.

All surficial vegetation, topsoil, and any organic material within the proposed pond areas should be stripped and
removed. Following this removal, the area may be graded for pond construction.

A minimum 300 mm subgrade preparation should be conducted prior to installation of clay liner, including scarifying
the subgrade soil, moisture conditioning, and recompacting to a minimum of 98% of Standard Proctor Maximum Dry
Density (SPMDD) with moisture content of 0% to +2% of Optimum Moisture Content (OMC). Select engineered fill
should be used for liner and should be placed in lifts of no greater than 150 mm compacted thickness, uniformly mixed

Page | 4
3614 — 18th Avenue North
Application LA25058idRageB3B 6533
www.roseke.com



and compacted to a density of 98% of SPMDD at +2% of OMC. The subgrade surface below the compacted clay liner
should be relatively level to control liner thickness, and proof-rolled to provide a proper base for compacting the first
liner lift to the specified density. General recommendations for compaction can be found in Appendix D. Proof-rolling
should be supervised by experienced geotechnical personnel, specific requirements and methods for proof-rolling
should be prepared during construction in consultation with REL.

It is important for the pond berm to be well constructed to avoid settlement, slumping, and erosion; and to provide good
support for liners, erosion protection, and vehicles. Subgrade preparation comprises removal of topsoil and any soft,
compressible soils from the berm area, and compacting the scarified surface to at least 98% of SPMDD. Fill lifts for
berm construction should be level, uniform, and horizontally parallel. The pond berm backfill materials should be
moisture conditioned to within £2% of OMC values and compacted to 98% of SPMDD in lifts not exceeding 150 mm in
compacted thickness. As discussed above, any excavated low plastic clay or silty / sandy material not suitable as a
liner may be used for the core and outer shell of the berms.

Aremolded clay liner should be constructed by placing controlled local clay soils up to the design elevation or thickness
on the bottom of the ponds and interior slopes of the berms. The clay liner soils should be moisture conditioned to the
compaction standards noted above. At the completion of compaction, at final design grade, the pond bases should be
proof-rolled using a relatively large smooth-drum roller. This smooth rolled surface provides a much smoother base,
which greatly reduces the surface area for water absorption and swelling.

In areas where an interior clay liner is being placed on an existing slope, it is important to specify that a system of
‘notching’ the existing subgrade be implemented. This notching technique ensures a good bond between the clay liner
and adjacent material to minimize the risk of developing a failure plane parallel to the interior slope face.

Itis recommended to fill the ponds as soon as possible following completion of construction to prevent excessive drying
and cracking of the clay liner. It is recommended to develop a construction Quality Assurance Control Plan (QACP)
before construction, such that construction quality is monitored and maintained throughout the construction process.

6.4  Liner Materials and Compaction

Impervious liner material should consist of a low to medium plastic clay not containing organics or deleterious materials
and should be compacted to the compaction standard specified in section 6.3. Further requirements for select
engineered fill can be found in Appendix D

Low to medium plastic clay is generally considered suitable for use as general engineered fill. It should be free of
organic and deleterious material.

Backfill density testing should be utilized to ensure the backfill compaction and moisture is sufficient wherever backfill
is placed.

6.5 Estimated Shrinkage Factors

Results of the field density testing conducted as well as topsoil depths measured in the test pit is included in the
attached table. Based on the results of the field and laboratory testing, estimated shrinkage factors are included in the
attached table. The estimated shrinkage of the site soils ranged from 17.5% to 24.9% and averaged 22.7%. Given
the variability, of the in-site moisture content of the existing site soils, a shrinkage factor of between 17% to 24% is
recommended.
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7 Closure

We trust that this report meets your current requirements, and we are pleased to provide assistance in the completion
of this project. Please do not hesitate to contact me if you have any comments, questions, or concerns.

Respectfully submitted by:

Prepared by: Reviewed by:

Mr. Christopher Allard, C.E.T. Mr. Bernie Roseke, P.Eng., PMP
Geotechnical Technologist Principal

Roseke Engineering Ltd. Roseke Engineering Ltd.

(403) 331-7182 APEGA Permit to Practice No. P11347
chris.allard@roseke.com (403) 942-6170

bernie.roseke@roseke.com

PERMIT TO PRACTICE
ROSEKE ENGINEERING LTD.
AN SIGNATURE:

AM APEGA ID: BR720
DATE: 2024-06-06

PERMIT NUMBER: 11347

The Associztion of Frofessional Enginesrs and
#66728 Geoscientists of Albarts (APEGA)

06 June 2024
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Appendix A - soreHoLE LoGS
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TERMS USED ON BOREHOLE LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on 0.075mm sieve): Includes (1) clean gravels and sands, and (2) silty or
clayey gravels and sands. Condition is rated according to relative density, as inferred from laboratory or in situ tests.

DESCRIPTIVE TERM RELATIVE DENSITY N (blows per 0.3m)
Very Loose 0T0 20% Oto4
Loose 20 TO 40% 41010
Compact 40 T0 75% 10t0 30
Dense 75T0 90% 30 to 50
Very Dense 90 TO 100% greater than 50

The number of blows, N, on a 51mm 0.D. split spoon sampler of a 63.5kg weight falling 0.76m, required to drive the
sampler a distance of 0.3m from 0.15m to 0.45m.

FINE GRAINED SOILS (major portion passing 0.075mm sieve): Includes (1) inorganic and organic silts and clays, (2) gravelly,
sandy, or silty clays, and (3) clayey silts. Consistency is rated according to shearing strength, as estimated from laboratory
or in situ tests.

DESCRIPTIVE TERM UNCONFINED COMPRESSIVE
STRENGTH (KPA)

Very Soft Less than 25
Soft 25 t0 50
Firm 50 to 100
Stiff 100 to 200

Very Stiff 200 to 400
Hard Greater than 400

NOTE: Slickensided and fissured clays may have lower unconfined compressive strengths than
shown above, because of planes of weakness or cracks in the soil.

GENERAL DESCRIPTIVE TERMS

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - containing shrinkage cracks, frequently filled with fine sand or silt; usually more or less vertical.
Laminated - composed of thin layers of varying colour and texture.

Interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.;

Well graded - having wide range in grain sizes and substantial amounts of intermediate particle sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate size missing.
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MODIFIED UNIFIED SOIL CLASSIFICATION

GROUP TYPICAL
MAJOR DIVISION SYMBOL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
C,=D,/D Greater than 4
aw Well-graded gravels and gravel- o 1% o "
- 17 sand mixtures, little or no fines é C.= _0y) Between 1 and 3
Eo| 22 gz| DoxDa
2 ; < GP Poorly graded gravels and gravel- o 3 § :Z Not meeting both criteria for GW
o % £ sand mixtures, little or no fines @ ; S8 9
€88 zofs
=6 o = L
= =} (_v's— o=
*?g s g _§ GM Silty gravels, g E3 E E'; Atterberg limits plot below “A” line l;lt;%?];r?n"mlts
2 E2 @ _ . gravel-sand-silt mixtures = or plasticity index less than 4 hatched area are
S s - s
9 & =T ';E" E :5_‘ % borderline
= 10 S e .
3= © S ac Clayey gravels, 5 Atterberg limits plot above “A” line classifications ]
E s gravel-sand-clay mixtures g or plasticity index greater than 7 L?J‘L‘I";Tngg';g 0
B -
== @
'S -2
S 5 2 = Greater than 6
%' E sw Well-graded sands and gravelly -§ ® Gy = De/Dys ,
25 ol 2w sands, little or no fines s 22, |co= (D) Between 1 and 3
8 g © D = 2 = é_é'; D, X D,
= [ — = £ w 2
= < £ O v % o~ E
@ S e Poorly graded sands and gravelly 2 ~ 20 . -
S L5 SP sands, little or no fines S g g; E Not meeting both criteria for SW
axg =8
= o e
3 g % EE 'D@ Atterberg limits plot below “A” line Atterberg limits
s 8 SM Silty sands, sand-silt mixtures Les or plastigit;/ irl1 de':( loss th:lvn 4 ' plotting in
2 s | 25 hatched area are
S - B I2=b
= = g = = borderline
E|la=Tw . . classifications
. Atterberg limits plot above “A” line -
s -cl Aehg
sC Clayey sands, sand-clay mixtures or plasticity index greater than 7 Lic;ll"g‘ngbuj‘; of

Inorganic silts, very fine sands, For classification of fine-grained soils and fine fraction of coarse-grained soils.

2 f?\; ML rock flour, silty or clayey fine sands
w = of slight plasticity
[ = PLASTICITY CHART
@B 3 Inorganic silts, micaceous or
- 2 MH diatomaceous fine sands or &
Th silts, elastic silts Soils passing 425 pm /
E % = Inorganic clays of low plasticity, 50 . . /’
S e ? % < CcL gravelly clays, sandy clays, Equation of “A” line: P | = 0,73 (LL - 20) CH
= E 53 v silty clays, lean clays ) //
; S = a e
= % L § § E 2 o Inorganic clays of medium é V
28 é £2 3 8 plasticity, silty clays s ®
2 =2 S Z /
= s 22 o 3 cl y
% E S< R CH Inorganic clays of high a- 20 o /
& = =g plasticity, fat clays N MH or OH
E 3 ‘70 A v
» s oL Organic silts and organic silty clays o FoIIRELMRSST mLoroL
EES 2 Y of low plasticity o i |
o é g 0 10 20 30 40 50 60 70 80 90 100
== = LiQuID LUMIT
SZ g g OH Organic clays of medium
S A to high plasticity
. . *Based on the material passing the 75 mm sieve
HIGHLY ORGANIC SOILS PT Peat and other highly organic Reference: ASTM Designation D2487, for identification procedure
soils see D2488. USC as modified by PFRA
SOIL COMPONENTS OVERSIZE MATERIAL
DEFINING RANGES OF
FRACTION SIEVE SIZE PERCENTAGE BY MASS OF Rounded or subrounded
MINOR COMPONENTS COBBLES 75 mm to 300 mm
PASSING | RETAINED PERCENTAGE DESCRIPTOR BOULDERS > 300 mm
GRAVEL Not rounded
coarse 75 mm 19 mm >35 % “and”
fine 19 mm 4,75 mm ROCK FRAGMENTS >75 mm
211035 % “y-adjective” ROCKS > 0.76 cubic metre in volume
SAND
coarse 4.75 mm 2.00 mm 1010 20 % “some”
medium 2.00 mm 425 pm
fine 425 pm 75 pm >01010 % “trace”
SILT (non plastic) as above but
or 75 ym .
CLAY (plastic) by behavior
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AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Project: Feedlot Expansion

BOREHOLE NO: BH001

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

Solid Stem Auger

ELEVATION:

SAMPLE TYPE [sHEBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBSAMPLE  [[]JNORECOVERY
BACKFILL TYPE licenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
A VANE SHEAR (kPa) A =
3 o) 100 300 400 S| ¢
E | @ P B EN-VALEE 2l =
= SOIL | W | BLOWS n 0 OTHER g;‘ E
2| 2 | £ | /150mm @ UNCONF. SHEAR STR. (kPz) & DATA =l s
a 6' DESCR|PT|ON s <§t PLASTIC ~ MC. LQuip 100 300 (403) ol @
<| =2 w
D %) @0.5x POCKETPEN. (kP2) @ =
_ 040 80 & 100 300400
0 [ Topsoil (150 mm) e
i Clay - silty, some sand, stiff to very
B stiff, moist, medium to high plastic,
o v\ brown, rootlets —
I e g eR e 00 — Bi
~°§ ,,3‘ 5] Clay Till - sitty, some sand, trace
1 |J040KD| gravel, very stiff, moist, medium
| FORDEID  plastic, olive brown, platy, coal
ég. 1051 inclusions and oxide stains, high -
- o(‘)cg plastic inclusions — B2
| LO L
,ég D cD
2 _
| OO
RRISYAN
| OO
ghite —
% [0FDLD — B4
L O 01
Qg.ﬂ)éD
[ _ -
R
L O
,dg D CD —
- O
DD
—5 “OHD): D
0ADED -
- -OFD: D — B7
DD
i o% 1% - interbedded sand seams
- O
g D) —
—6 O 0: 1D — B8
| End of borehole at 6.1 m, no
sloughing or seepage. Monitoring
i well installed to 5.03 m.
—7
—8
—9
10 oL oL v R
LOGGED BY: CA COMPLETION DEPTH: 6.10 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion

BOREHOLE NO: BH002

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

Solid Stem Auger

ELEVATION:

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

SAMPLE TYPE [sHEBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBSAMPLE  [[]JNORECOVERY
BACKFILL TYPE licenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
A VANE SHEAR (kPa) A
s| ° Wi S 100 300 400 OE =
Ezl| 2 Zl = ENVALUER i =
=8| = SOIL " L | BLOWS 0 0 8 OTHER g% 5
2o | © o /150 mm @ UNCONF. SHEAR STR. (kPa) 4 DATA ON| ©
a S| 3 DESCRIPTION = % PLASTC  MC.  LiQuiD 100 300 400 s ui>_|>
2 2 @05 x POCKETPEN. (kPa) @
e 0 40 8% 100 300400
0 [S27 Topsoil (150 mm) R
i Clay - silty, some sand, stiff to very
B stiff, moist, medium to high plastic,
/ brown, rootlets Y
B /
i “peny| Clay Till - sitty, some sand, trace L
L AFEOT gravel, very stiff to hard, moist, — B2
i R L)'@ medium plastic, olive brown, platy,
LA coal inclusions and oxide stains, high
Lo [A8E08T plastic inclusions
eRERNNY =~ B3
B OF0: =
RN
B OO
L b
BRI
-3 (R — B4 a
i RIYRY =
O (O —
| 6% Dp =
O —
B = -
iy -
Ry g
0RO —
F b = 86 -
| A0ADED -
fulidie -
5 Pk ]
- o AR = 87 g
- Y -
L B -
O 0k D —
—6  0aPeD = B8 |
N End of borehole at 6.1 m, no
sloughing or seepage. Standpipe
i installed to 6.1 m. Groundwater depth
B as noted when monitored on May 13,
2024.
—7
—8
—9
10 N Lol
LOGGED BY: CA COMPLETION DEPTH: 5.03 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Project: Feedlot Expansion

BOREHOLE NO: BH003

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

Solid Stem Auger ELEVATION:
SAMPLE TYPE [sHEBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBSAMPLE  [[]JNORECOVERY
BACKFILL TYPE licenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
A VANE SHEAR (kPa) A =
a wl S 100 200 300 400 Sl e
E Q Zl = ENVALUER =
= SOIL 7l @ | BLows 0 w0 @ @ OTHER g;‘ 5
5| @ | Z | /150 mm @ UNCONF. SHEAR STR. (Pa) & DATA = s
A 3 DESCRIPTION S| 2 PLASTC  MC.  LQuID 100 200 300 (403) ol @
<| =2 w
1773 & @05x POCKETPEN. (kPa) @ =
- 0 4 8 __ 80 100 200 300 _ 400
0 Tonsol (100 i) T
i Clay - silty, some sand, soft to stiff,
B damp to moist, medium to high plastic,
brown, rootlets —
| / — Bt
1 /
N / — B2
SOADED Clay Till - silty, some sand, trace
- I aravel, very stiff to hard, moist,
> 04DER medium plastic, olive brown, platy,
LI coal inclusions and oxide stains, high =
s RN o — B3
oL plastic inclusions
R 5
fakaey
_ O%EJCD — B4
i i
T fRD
- o; D CD
- 55'73'@' = B5
O 10
—4 .é;;)(@
¢
LOD: 1D -
- 04060 — B6
Ko dentol
T APl
-5 GOADED
i =
L A - -
SokeR)
o
—6  [§UADAD — B8
N End of borehole at 6.1 m, no
sloughing or seepage. Monitoring
i well installed to 5.49 m.
—7
—8
—9
10 [ R Do
LOGGED BY: CA COMPLETION DEPTH: 5.03 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Project: Feedlot Expansion

BOREHOLE NO: BH004

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

Solid Stem Auger

ELEVATION:

SAMPLE TYPE [lisHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE FHGRABSAMPLE  [[]JNORECOVERY
BACKFILL TYPE [l senToNITE [ ]PEA GRAVEL [TsLoucH [a]GroUT [/JDRILLCUTTINGS ~ [-7]SAND
A VANE SHEAR (kPa) A =
3 o) 100 300 400 S| ¢
E @ Zl = ENVALUER 2l =
= | 2 SOIL Sl w| BLows 2 0 @ OTHER gg‘ E
2| 2 &< | /150 mm @ UNCONF. SHEAR STR. (Pa) & DATA = s
a 6‘ DESCR|PT|ON % <§t PLASTC ~ MC. LiQuiD 100 300 (403) b| ©
<| B Z| W
2 %) @05 POCKETPEN. (kPa) @ =
- 0 4 8 8 100 300____400
0 [ Topsoi (150 mm) S
i / / Clay - silty, some sand, stiff to very
5 Gt stiff, moist, medium to high plastic,
RNIGURY \brown, rootlets / = B1
i '.j'j"g." Clay Till - silty, some sand, trace ]
RHEBNNY . ;
—1 O gravel, very stiff to hard, moist,
i ALY medium plastic, olive brown, platy,
-0 i Z J| coal inclusions and oxide stains, high ||
O Dlastic inclusi = B2
- "ok plastic inclusions —
0ADED
| [RA
—2 fBh o
04Dk —
- R — B3
i o; D CD
B¢
- = o
i RNISUNN
Ko Nakrol
N RAIGUAY
COFD: 1D
- bl =85
| A04D6D
e
ek
STy = 5
i HOADED
Ko dent)
-5 o§ D éD
By =f
u
S ¢
6 A0ADAD = B8
N End of borehole at 6.1 m, no
sloughing or seepage. Monitoring
i well installed to 6.1 m.
—7
—8
—9
10 Coron o Co
LOGGED BY: CA COMPLETION DEPTH: 5.03 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion

BOREHOLE NO: BH005

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

Solid Stem Auger

ELEVATION:

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

SAMPLE TYPE [sHEBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBSAMPLE  [[]JNORECOVERY
BACKFILL TYPE licenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
A VANE SHEAR (kPa) A
s| 3 wi g 100 00 400 o E =
=] @ = = ENVALUER s =
£8] = SOIL 0| w | BLOWS 0 0 & OTHER |EZ| 5
3| » | Z | /150 mm @ UNCONF. SHEAR STR. (kPa) DATA Nl
sz 3 DESCRIPTION = % PLASTIC ~ MC.  LiUD 100 300 400 ou UEJ:
173 & @0.5x POCKETPEN. (kP2) @
e 0 40 8% 100 300400
0 Topsol (100 mm) I B e B R e
i 7 Clay - silty, some sand, stiff to very
B stiff, moist, medium to high plastic,
/ brown, rootlets = B1
Bl o (D Clay Till - sitty, some sand, trace
1 [ gravel, very stiff to hard, moist,
i o Q) | medium plastic, olive brown, platy,
DL coal inclusions and oxide stains, high B
i % Ty plastic inclusions —
i {1§ D CD - very moist, interbedded seams of
L, 6( FDED sand
:%:;:g: - hard, moist -
. RRERNNY = B3
TN
R 6% Dy
COH:
- 0% abab)
L = o -
S 5
R Bl 8
LN - =
- {15 Y CD — B5 |
SRl g
oL =
L 00D = 86 ]
Ko deqlof -
F D g
Ko deqlol =
=5 {04080 =
TOFD): D e 1
i A9ADHN — B7 =
COHE T I
- VSN B
COH O —
i A9ADA ]
LO0: 1D — =
—6 4040 — B8 -
N End of borehole at 6.1 m, no
sloughing or seepage. Standpipe
i installed to 6.1 m. Groundwater depth
B as noted when monitored on May 13,
2024.
—7
—8
—9
10 [ o
LOGGED BY: CA COMPLETION DEPTH: 5.03 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion

BOREHOLE NO: BH006

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

Solid Stem Auger

ELEVATION:

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

SAMPLE TYPE [sHEBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBSAMPLE  [[]JNORECOVERY
BACKFILL TYPE licenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
A VANE SHEAR (kPa) A o
S 3 g 2 100 300 400 qul £
£ 3 =] EN-VALUEE w =
£8] = SOIL 0| w | BLOWS 0 0 & OTHER |EZ| 5
3| » | Z | /150 mm @ UNCONF. SHEAR STR. (kPa) DATA Nl
sz 3 DESCRIPTION = % PLASTIC ~ MC.  LiUD 100 300 400 ou UEJ:
@D & @0.5x POCKETPEN. (kP2) @
e 0 40 80 & 100 300___ 400
0 55> Topsoil (100 mm) Tri:ii 1| fiii:iiil
i / Clay - silty, some sand, stiff to very
B stiff, moist, medium to high plastic,
/ brown, rootlets = B1
i “piny Clay Till - sitty, some sand, trace L
s ASFEOT gravel, stiff to very, moist, medium — B2
i R L)ib plastic, olive brown, platy, coal
0 R inclusions and oxide stains, high
Lo 85081 plastic inclusions
eRERNNY =~ B3
B OF0: =
Ritgsy
B OO
L b
BRI
-3 FhY — B4 a
i RIYRY =
O (O —
i 6% Do =
O —
| 6% D = g5 B
¥ [O D0 — =
o Y -
R -
O —
- R = B6 =
| A0ADED B
fulidie -
5 Pk ]
- o = 87 g
L RITSVEN -
O] - sandy, wet 5
R 94 DsD il
O 0k D —
—6  adPed = B8 -
N End of borehole at 6.1 m, no
sloughing or seepage. Standpipe
i installed to 6.1 m. Groundwater depth
B as noted when monitored on May 13,
2024.
—7
—8
—9
10 N Lol
LOGGED BY: CA COMPLETION DEPTH: 5.03 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion

BOREHOLE NO: TP001

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Mechanical Excavator ELEVATION:
SAMPLE TYPE [steey TuBE [ CORESAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kPa) A
. Q—OD' g % 100 200 300 400 _
£ EN-VALUEE =
= | 2 SOIL | W | BLOWS 2 o 0 @ OTHER 5
5| @ | < | /150 mm @ UNCONF. SHEAR STR. (kP2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuD 100 200 300 (408) o
175) »| @ @05 x POCKETPEN. (kPa) @ -
S—— : . (AT e LR R
0 wuas wzy TOPSOIl (200 mm) : : : : : :
- Clay - silty, some sand, stiff to very stiff,
/ moist, medium to high plastic, brown, rootlets
_ / =g
» 7
it 1) o D Clay Till - silty, some sand, trace gravel, stiff, j—
R moist, medium plastic, olive brown, platy, — B2
- AR4DTN coal inclusions and oxide stains, high plastic ||
O inclusions
SHERRN
i 05}360
|
Fifsois
Or 2 10D:
2 o§ ;)C'D
i
5;7310'
LOr 01D
SN
O 010D
HORDLY
| CO0: 1D
BuFase
'.j'.::{:
BuFalse
—3 '.j'.::{: -
SHANAY = 3
- End of test pit at 3.2 m, no sloughing or
seepage.
4
—5
LOGGED BY: CA COMPLETION DEPTH: 3.20 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Project: Feedlot Expansion BOREHOLE NO: TP002

Client: Diamond Two Feeders Ltd. PROJECT NO: REL243022
Mechanical Excavator ELEVATION:
SAMPLE TYPE [steey TuBE [ CORESAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kPa) A
. Q—OD' g % 100 200 300 400 =
£ EN-VALUEE =
= | = SOIL | W | BLOWS P OTHER s
2| @ | < | /150 mm @ UNCONF. SHEAR STR. (kPa) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuID 100 200 300 (40?)) o
%) »| @ e @05 x POCKETPEN. (kPa) @ -
. et
0 wuas wzy TOPSOIl (150 mm) : : A A
i Clay - silty, some sand, stiff to very stiff,
/ moist, medium to high plastic, brown, rootlets
1 / __ =
SBADED CIa_y Till - s!Ity, some sangi, trace gravel, stiff, =
99 14 moist, medium plastic, olive brown, platy,
- 407 D 0} coal inclusions and oxide stains, high plastic
%TDCD inclusions
SRR
aLas
L
fufiin =
akeRt = B2
2 o§ ;)C'D
aLas
aLas
S LS
sy
B CO0: 1D
RRISYAN
O0: 1
Rufasy
—3 o
404 Dl
SORD:0:
- RHBYSY
j%( -
| — B3
End of test pit at 3.5 m, no sloughing or
seepage.
—4
—5
LOGGED BY: CA COMPLETION DEPTH: 3.50 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion

BOREHOLE NO: TP003

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Mechanical Excavator ELEVATION:
SAMPLE TYPE [steey TuBE [ CORESAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kPa) A
. Q—OD' g % 100 200 300 400 _
£ EN-VALUEE =
= | 2 SOIL | W | BLOWS 2 o 0 @ OTHER 5
5| @ | < | /150 mm @ UNCONF. SHEAR STR. (kP2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuID 100 200 300 (408) o
%) »| @ @05 x POCKETPEN. (kPa) @ -
S— : et
0 wuas wzy TOPSOIl (150 mm) : : : : : :
i Clay - silty, some sand, stiff to very stiff,
/ moist, medium to high plastic, brown, rootlets
= / — = Bt
KBy ey CIa_yT||I-s!|ty, some sangi, trace gravel, stiff, =
99 14 moist, medium plastic, olive brown, platy,
- AR4DTN coal inclusions and oxide stains, high plastic
%TDCD inclusions
SRR
i
B¢
fafsois
Or 2 10D:
2 o§ ;)C'D
LR
A
i ogcbcb =
HOFDLD B
| CO0: 1D
Rufasy
'.j'.::{:
Rufasy
—3 '.j'.::{:
SRR
- End of test pit at 3.2 m, no sloughing or
seepage.
—4
—5
LOGGED BY: CA COMPLETION DEPTH: 3.20 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Project: Feedlot Expansion BOREHOLE NO: TP004

Client: Diamond Two Feeders Ltd. PROJECT NO: REL243022
Mechanical Excavator ELEVATION:
SAMPLE TYPE [lsHEBYTuBE [ MCORESAMPLE  [X]SPT SAMPLE EJGrRaBSAMPLE  []]JNORECOVERY
A VANE SHEAR (kPa) A
. Q—OD' g o 100 200 300 400 =
£ EN-VALUEE =
= | = SOIL | W | BLOWS N & & & OTHER 5
2| @ | < | /150 mm @ UNCONF. SHEAR STR. (P2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuD 100 200 300 (408) o
195) »| @ A @0.5 x POCKETPEN. (kPa) @ w
. . (AT e LR R
0 wuas wzy TOPSOIl (200 mm) : : T
- Clay - silty, some sand, stiff to very stiff,
/ moist, medium to high plastic, brown, rootlets
i 7 — B
AT RN < Clay Till - silty, some sand, trace gravel, stiff,
RUSYSN B . et
L, ORI moist, medium plastic, olive brown, platy,
RaDHTN coal inclusions and oxide stains, high plastic
GHEEIE] indlusions
- (B
Al
- aNahiy
O 10D
RREEYAY
- O 10D
RREEYAY
O 10D
2 AR
it =
e =
LOr [ 10D:
AADED
s
Kbsestor
- End of test pit at 2.7 m, no sloughing or
seepage.
—3
—4
—5
LOGGED BY: CA COMPLETION DEPTH: 2.70 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion BOREHOLE NO: TP005

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Client: Diamond Two Feeders Ltd. PROJECT NO: REL243022
Mechanical Excavator ELEVATION:
SAMPLE TYPE [steey TuBE [ CORESAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kPa) A
. e} g % 100 200 300 400 =
= @ EN-VALUEE =
= | 2 SOIL | W | BLOWS 0 0 @ w OTHER 5
= @ | < | /150 mm © UNCONF. SHEAR STR. (kPa) DATA T
a 6' DESCR|PT|ON % % PLASTIC M.C. LiQuiD 100 200 300 40(8) o
%) %) e @05 x POCKETPEN. (kPa) @ -
o 0 4 60 8 100 200 300 400
0 |ies wod Topsoil (150 mm) R
| At SOL Cla_y Till - s?lty, some san;i, trace gravel, stiff,
FOLr 4 moist, medium plastic, olive brown, platy,
A3 DalY  coal inclusions and oxide stains, high plastic
- o%[)lD inclusions
Hie
A
- A
A
N ¢ RRs Xy
@g ;)éD
S _
et =5
T B0 =
Ko ¥aso!
RTEYY
—2 ORI
RHERNNY
s
gakatiol
SHELAY
End of test pit at 2.5 m, no sloughing or
seepage.
—3
—4
—5
LOGGED BY: CA COMPLETION DEPTH: 2.50 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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Project: Feedlot Expansion

BOREHOLE NO: TP006

Client: Diamond Two Feeders Ltd.

PROJECT NO: REL243022

AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Mechanical Excavator ELEVATION:
SAMPLE TYPE [lsHEBYTuBE [ MCORESAMPLE  [X]SPT SAMPLE EJGrRaBSAMPLE  []]JNORECOVERY
A VANE SHEAR (kPa) A
. e} g o 100 200 300 400 =
€ @ EN-VALUEE =
= | = SOIL | W | BLOWS P OTHER s
2| @ | < | /150 mm @ UNCONF. SHEAR STR. (kP2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuID 100 200 300 (40?)) o
%) »| @ @05 x POCKETPEN. (kPa) @ -
e 0 4 60 8 100 200 300 400
0 e S0l (200 m) R
- Clay - silty, some sand, stiff to very stiff,
/ moist, medium to high plastic, brown, rootlets
! / = s
» 7
kil Clay Till - silty, some sand, trace gravel, stiff,
RSV B , S
SoF 1 moist, medium plastic, olive brown, platy,
- 407 D 0} coal inclusions and oxide stains, high plastic
Q%T)CD inclusions
5 LORD: 1
Qg j)éD
L
040N
Or 2 10D:
2 o§ ;)C'D
L e =L
End of test pit at 2.3 m, no sloughing or
i seepage.
—3
—4
—5
LOGGED BY: CA COMPLETION DEPTH: 2.30 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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AB TRANS BOREHOLE LOG DIAMOND TWO FEEDERS LTD. - FEEDLOT EXPANSION.GPJ AB_TRANS.GDT 24-6-3

Project: Feedlot Expansion BOREHOLE NO: TP007

Client: Diamond Two Feeders Ltd. PROJECT NO: REL243022
Mechanical Excavator ELEVATION:
SAMPLE TYPE [steey TuBE [ CORESAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kPa) A
_ Q_OD. E e 100 200 300 400 =
£ EN-VALUEE =
= | 2 SOIL | W | BLOWS 2 o 0 @ OTHER 5
5| @ | < | /150 mm @ UNCONF. SHEAR STR. (P2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuD 100 200 300 (40?)) o
175) »| @ e @05 x POCKETPEN. (kPa) @ -
: . (AT e LR R
0 wsus sud TOPSOIl (200 mm) : : T
- Clay - silty, some sand, stiff to very stiff,
/ moist, medium to high plastic, brown, rootlets
_ / =g
- SOADED Clay Till - silty, some sand, trace gravel, stiff,
SOl moist, medium plastic, olive brown, platy,
| AOADERN coal inclusions and oxide stains, high plastic
%:)CD inclusions
RERINY
O 10D
i RHERVSY
O 10D —
RHERVSY — B2
—2 O 10D 1
@g ;)éD
L i
A
L Or-0: 10D
[ by
i
hilis
5 End of test pit at 2.9 m, no sloughing or
seepage.
—4
—5
LOGGED BY: CA COMPLETION DEPTH: 2.90 m
REVIEWED BY: BR COMPLETION DATE: 24-5-3
Page 1 of 1
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AppendiX B - BoreHOLE LOCATION PLAN

R=




Figure 1 — Site Plan
Borehole & Test Pit Locations

TPO1

D

TPO2

BHO1
Well
BHO3

Well TPO3 ® ®

BH02

TPO7
TPO4 BHO6
BHO04 TPO5
Well @ @ ®
BH05
X

TPO6
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Ap pend IX C - LABORATORY TEST RESULTS

R=




ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening

Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Project No: REL243022

Date: 14-May-24

Liquid Limit Test

Plastic Limit Test

# of Blows 30
Tare # 6 Tare # A4
Wet Wt + Tare 24.205 Wet Wt + Tare 12.468
Dry Wt + Tare 20.704 Dry Wt + Tare 11.497
Wt of Tare 13.608 Wt of Tare 7.198
% Moisture 49.3 % Moisture 22.6

Liguid Limit Test

Plasticity chart for soil

passing 425 um sieve

44.8
60
44.3
= 43.7 50 A
?\: s CH
= 432 S5
£ x 40
§ 427 é
-;g 421 g 30 P 3
[
41.6 [ 20
41.1 CL OH-MH
0 yd
405 7 CivL OL-ML
25 4
40.0 : : 0 ‘
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 50.4 Plastic Limit (%): 22.6 Plasticity Index: 27.8
Classification : CH Depth: 3.7 m Sample ID: 1B5
Technician: TK
= Input Data Per:

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening Project No: REL243022
Date: 14-May-24
Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Liquid Limit Test Plastic Limit Test
# of Blows 22
Tare # 5 Tare # €
Wet Wt + Tare 23.839 Wet Wt + Tare 11.336
Dry Wt + Tare 20.620 Dry Wt + Tare 10.628
Wt of Tare 13.485 Wt of Tare 7.242
% Moisture 45.1 % Moisture 20.9
Liquid Limit Test Plasticity chart for soil

passing 425 um sieve

448
60
44.3
= 43.7 50 Wi
e ~ CH
= 432 S5
£ % 40
§ 427 é
% 421 g %0 Cl
3 2 °
416 T 5
411 cL OH-MH
10 /
405 7 S OL-ML
25 4
40.0 ‘ ‘ ‘ N 0 - |
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 44.5 Plastic Limit (%): 20.9 Plasticity Index: 23.6
Classification : Cl Depth: 0.6 m Sample ID: 3B1

Technician: TK

= Input Data Per: _

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening

Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Project No: REL243022
Date: 14-May-24

Liquid Limit Test

Plastic Limit Test

# of Blows 30
Tare # 9 Tare # 10
Wet Wt + Tare 24.671 Wet Wt + Tare 11.013
Dry Wt + Tare 21.413 Dry Wt + Tare 10.479
Wt of Tare 13.577 Wt of Tare 7.238
% Moisture 41.6 % Moisture 16.5

Liguid Limit Test

Plasticity chart for soil

passing 425 um sieve

44.8
60
44.3
= 43.7 50 Wi
e - cH
= 432 S5
e < 40
S 42.7 é
-;g 421 g 80 e
[
416 . & 20
41.1 CL OH-MH
10 /!
405 7 S OL-ML
25 4
40.0 . . o ‘
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 42.4 Plastic Limit (%): 16.5 Plasticity Index: 26.0
Classification : Cl Depth: 3.7 m Sample ID: 3B5
- - !
= Input Data Per:

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening Project No: REL243022
Date: 14-May-24
Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Liquid Limit Test Plastic Limit Test
# of Blows 20
Tare # 14 Tare # A6
Wet Wt + Tare 24.027 Wet Wt + Tare 12.485
Dry Wt + Tare 21.302 Dry Wt + Tare 11.813
Wt of Tare 13.473 Wt of Tare 7.262
% Moisture 34.8 % Moisture 14.8
Liquid Limit Test Plasticity chart for soil

passing 425 um sieve

448
60
44.3
= 43.7 50 A
e ~ CH
= 432 S5
£ % 40
§ 427 é
2 Z 30
§ 42.1 = Cl
[
416 T, .
Mm1 cL OH-MH
10 yd
405 7 CLML OL-ML
25 4
40.0 ‘ ‘ ‘ N 0 - |
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 33.9 Plastic Limit (%): 14.8 Plasticity Index: 19.2
Classification : Cl Depth: 45 m Sample ID: 4B6

Technician: TK

= Input Data Per: _

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening

Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Project No: REL243022

Date: 14-May-24

Liquid Limit Test

Plastic Limit Test

# of Blows 21
Tare # 1 Tare # A8
Wet Wt + Tare 23.109 Wet Wt + Tare 10.806
Dry Wt + Tare 19.438 Dry Wt + Tare 10.127
Wt of Tare 13.633 Wt of Tare 7.201
% Moisture 63.2 % Moisture 23.2

Liguid Limit Test

Plasticity chart for soil

passing 425 um sieve

44.8
60
44.3
= 43.7 50 A
?\: s CH
= 432 S5
.é é 40 ®
g 42.7 2
2 g 30
g 42.1 ﬁ Cl
[
41.6 [ 20
41.1 CL OH-MH
0 yd
405 7 CivL OL-ML
25 4
40.0 : : 0 ‘
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 62.0 Plastic Limit (%): 23.2 Plasticity Index: 38.8
Classification : CH Depth: 0.6 m Sample ID: 5B1
Technician: TK
= Input Data Per:

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening

Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Project No: REL243022

Date: 14-May-24

Liquid Limit Test

Plastic Limit Test

# of Blows 24
Tare # A Tare # A2
Wet Wt + Tare 22.860 Wet Wt + Tare 11.461
Dry Wt + Tare 20.368 Dry Wt + Tare 10.801
Wt of Tare 13.562 Wt of Tare 7.238
% Moisture 36.6 % Moisture 18.5

Liguid Limit Test

Plasticity chart for soil

passing 425 um sieve
44.8
60
44.3
= 43.7 50
S - CH
= 432 S5
£ < 40
§ 2.7 é
2 g 30
g 42.1 = Cl
[
41.6 T,
°
411 cL OH-MH
10
405 25 Z CLML OoL-ML
40.0 : : 0 :
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 36.4 Plastic Limit (%): 18.5 Plasticity Index: 17.9
Classification : Cl Depth: 3.1 m Sample ID: 1TP3
o - !
= Input Data Per:

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening Project No: REL243022
Date: 14-May-24
Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Liquid Limit Test Plastic Limit Test
# of Blows 25
Tare # 2 Tare # AB
Wet Wt + Tare 25.573 Wet Wt + Tare 11.708
Dry Wt + Tare 22.100 Dry Wt + Tare 10.895
Wt of Tare 13.588 Wt of Tare 7.271
% Moisture 40.8 % Moisture 22.4
Liquid Limit Test Plasticity chart for soil

passing 425 um sieve

448
60
44.3
= 43.7 50 A
g = CH
= 432 S5
£ % 40
§ 427 é
2 g 30
g 42.1 = Cl
416 z 20
®
Mm1 cL OH-MH
. " /|
405 25 Z R OI‘_-ML
40.0 w ‘ ‘ R o p
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 40.8 Plastic Limit (%): 22.4 Plasticity Index: 18.4
Classification : Cl Depth: 0.9 m Sample ID: 2TP1

. . _
= Input Data Per:

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening

Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Project No: REL243022

Date: 14-May-24

Liquid Limit Test

Plastic Limit Test

# of Blows 20
Tare # 11 Tare # B
Wet Wt + Tare 24.085 Wet Wt + Tare 10.863
Dry Wt + Tare 20.582 Dry Wt + Tare 10.222
Wt of Tare 13.516 Wt of Tare 7.203
% Moisture 49.6 % Moisture 21.2

Liguid Limit Test

Plasticity chart for soil

passing 425 um sieve

448
60
44.3
= 43.7 50 A
S . CH
= 432 S5
g < 40
§ 42.7 é
2 g 30
g 42.1 = Cl [
[
416 T,
411 cL OH-MH
0 d
405 25 Z CLML OI‘_-ML
40,0 : : 0 ‘
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 48.4 Plastic Limit (%): 21.2 Plasticity Index: 27.1
Classification : Cl Depth: 1.8 m Sample ID: 2TP2
o - !
= Input Data Per:

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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ATTERBERG LIMITS TEST

Attention: Mr. Robert Kroening

Project: Diamond Two Feeders Ltd. - Feedlot Expansion

Project No: REL243022
Date: 14-May-24

Liquid Limit Test

Plastic Limit Test

# of Blows 27
Tare # 8 Tare # A5
Wet Wt + Tare 27.543 Wet Wt + Tare 11.908
Dry Wt + Tare 24.202 Dry Wt + Tare 11.205
Wt of Tare 13.533 Wt of Tare 7.211
% Moisture 31.3 % Moisture 17.6

Liguid Limit Test

Plasticity chart for soil

passing 425 um sieve

44.8
60
44.3
= 43.7 50 A/
?\: . CH
= 432 S5
£ x 40
§ 42.7 é
2 g 30
g 42.1 ﬁ Cl
[
41.6 o 20
411 cL o OH-MH
0 /
405 25 Z CivL OI‘_-ML
40.0 L : 0 T
10 100 0 10 20 30 40 50 60 70 80 90 100
Number of Blows Liquid Limit (%)
Liquid Limit (%): 31.6 Plastic Limit (%): 17.6 Plasticity Index: 14.0
Classification : Cl Depth: 0.6 m Sample ID: 6TP1
Technician: TK
= Input Data Per: _

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of these test results is

provided only on written request. The data presented is for the sole use of the client stipulated above.
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MOISTURE CONTENT

JOB # JOB DESCRIPTION PROJECT
REL243022 Diamond Two Feeders Expansion Evaluation
. Depth Tare Mass Wet + Tare Dry + Tare Moisture
Test Pit ID Sample ID (m) ©) ©) ©) %
B1 0.7 8.6 211.3 174.4 22.3
B2 15 8.3 218.7 174.9 26.3
B3 2.2 8.6 204.5 158.1 31.0
BHO01 B4 3.0 8.4 210.6 166.1 28.2
B5 3.7 8.4 217.9 167.6 31.6
B6 45 8.2 209.7 166.8 27.0
B7 5.2 8.4 214.3 167.6 29.3
B8 6.0 8.4 205.3 183.8 12.3
B1 0.7 8.3 207.7 181.6 15.1
B2 15 8.3 215.8 191.2 13.4
B3 2.2 8.4 214.5 176.4 22.7
BH002 B4 3.0 8.3 208.4 167.7 25.5
B5 3.7 8.2 210.7 166.7 27.8
B6 45 8.3 208.8 178.3 17.9
B7 5.2 8.2 222.9 193.5 15.9
B8 6.0 8.2 215.8 186.1 16.7
B1 0.7 8.1 209.1 189.3 10.9
B2 15 8.2 211.6 172.1 24.1
B3 2.2 8.3 212.3 172.9 23.9
BH003 B4 3.0 8.4 204.0 159.8 29.2
B5 3.7 8.3 202.9 172.1 18.8
B6 45 8.5 206.5 181.1 14.7
B7 5.2 8.2 208.9 177.3 18.7
B8 6.0 8.3 207.2 174.7 19.5
B1 0.7 8.4 213.0 180.8 18.7
B2 15 8.3 206.6 181.0 14.8
B3 2.2 8.3 203.7 182.5 12.2
BH004 B4 3.0 8.2 209.4 185.9 13.2
B5 3.7 8.4 207.3 179.4 16.3
B6 45 8.2 215.3 191.3 13.1
B7 5.2 8.3 208.5 181.5 15.6
B8 6.0 8.4 210.8 187.4 13.1
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MOISTURE CONTENT

JOB # JOB DESCRIPTION PROJECT
REL243022 Diamond Two Feeders Expansion Evaluation
. Depth Tare Mass Wet + Tare Dry + Tare Moisture
Test Pit ID Sample ID

P (m) (9) (0) (0) %
B1 0.7 8.4 207.0 166.9 25.3
B2 15 8.4 205.4 165.8 25.2
B3 2.2 8.3 214.4 169.8 27.6
B4 3.0 8.3 206.1 177.3 17.0

BHO05 B5 3.7 8.4 206.5 180.8 14.9
B6 45 8.4 207.8 180.5 15.9
B7 5.2 8.2 209.8 184.9 14.1
B8 6.0 8.3 209.9 184.2 14.6
B1 0.7 8.2 202.7 166.0 23.3
B2 15 8.3 209.4 176.6 195
B3 2.2 8.4 215.1 172.4 26.0
B4 3.0 8.3 205.5 157.8 31.9

BHO06 B5 3.7 8.4 212.2 185.2 15.3
B6 45 8.4 208.4 180.5 16.2
B7 5.2 8.2 205.0 177.7 16.1
B8 6.0 8.3 208.2 175.5 19.6
B1 0.6 8.4 217.8 177.9 23.5

TP0O01 B2 1.1 8.1 208.7 173.6 21.2
B3 3 8.3 206.7 1725 20.8
B1 1 8.3 210.9 177.3 19.9

TP002 B2 1.8 8.3 206.1 162.6 28.2
B3 34 8.5 204.9 158.6 30.8
B1 1 8.2 205.3 163.9 26.6

TP0O3 B2 2.4 8.4 205.7 156.1 33.6
B1 0.6 8.3 205.6 176.1 17.6

TP004 B2 2.1 8.2 203.3 179.7 13.8

TP0O05 B1 15 8.4 217.3 177.8 23.3
B1 0.6 8.2 213.3 189.5 13.1

TP006 B2 2.1 8.5 209.2 170.5 23.9
B1 0.6 8.6 204.2 168.1 22.6

TPOO7 B2 1.8 8.2 210.8 160.2 33.3
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Moisture - Density
Relationship Report

TO:

ATTENTION:

PROJECT:

Diamond Two Feeders Ltd.
224070 Township Road 205
Vulcan County, AB

Robert & Dayna Kroening

Feedlot Expansion

3614 18th Avenue North
Lethbridge AB T1H 5S7
Tel: 1-403-942-6170

ROSEKE PROJECT #: REL243-022

COMPACTION STANDARD

[ X |astmDeos

[ Jastmoss?

I:lASTM D558 METHOD: A

DRY DENSITY kg/m® 1599 1621 1609 1590
MOISTURE CONTENT (%) 17.5 19.4 22.7 23.9
MAXIMUM DRY DENSITY: 1624 kg/m® SOURCE: TP002
OPTIMUM MOISTURE CONTENT: 204 %

1660
1640
E 1620
(=)
<
>-
=
2]
Z
L
(@)
> 1600
o
[a)]
1580
1560

ZERO AIR VOIDS CURVE AT SPECIFIC GRAVITY = 2.60

DATE SAMPLED: 6-May-24
SAMPLED BY: REL /CA

DATE RECEIVED: 6-May-24
SAMPLE NO.: 1
RAMMER TYPE
AUTO
X |MANUAL
PREPARATION
X [moIsT
DRY
PERCENT RETAINED
- E -5 [4.75 mm SCREEN
/ 9.50 mm SCREEN
y. \ 19.0 mm SCREEN
A
\ SOIL DESCRIPTION:
\ Clay / silt
Roseke Engineering Ltd.
16 17 18 19 20 21 22 23 24 25

MOISTURE CONTENT (PERCENT)

Per:

Devon Rowley

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided only on written request.

Application LA25026 Page 68 of 75




Moisture - Density
Relationship Report

TO:

ATTENTION:

PROJECT:

Diamond Two Feeders Ltd.
224070 Township Road 205
Vulcan County, AB

Robert & Dayna Kroening

Feedlot Expansion

3614 18th Avenue North
Lethbridge AB T1H 5S7
Tel: 1-403-942-6170

ROSEKE PROJECT #: REL243-022

COMPACTION STANDARD

[ X |astmDeos

[ Jastmoss?

METHOD: A

[ |astmopsss

DRY DENSITY kg/m® 1618 1632 1565 1546
MOISTURE CONTENT (%) 18.9 21.4 23.6 17.6
MAXIMUM DRY DENSITY: 1642 kg/m® SOURCE: TP006
OPTIMUM MOISTURE CONTENT: 204 %
DATE SAMPLED: 6-May-24

1700

1680

1660

1640

1620

1600

1580

DRY DENSITY (kg/m3)

1560

1540

1520

1500

ZERO AIR VOIDS CURVE AT SPECIFIC GRAVITY = 2.60

SAMPLED BY: REL / CA
\ DATE RECEIVED: 6-May-24
SAMPLE NO.: 2
RAMMER TYPE
AUTO
X |MANUAL
PREPARATION
X [moIsT
v h DRY
A PERCENT RETAINED

E -5 [4.75 mm SCREEN

\ 9.50 mm SCREEN

19.0 mm SCREEN

N N
\ SOIL DESCRIPTION:
\ .
/ \ Clay / silt
>
d
Roseke Engineering Ltd.
15 16 17 18 19 20 21 22 23 24 25 26

MOISTURE CONTENT (PERCENT)

Per:

Devon Rowley

Reporting of these results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided only on written request.
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AppendiX D - GENERAL CONSTRUCTION GUIDELINES R=
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Backfill Materials and Compaction
1.0 Definitions

“Landscape fill" is typically used in areas such as berms and grassed areas where settlement of the fill and noticeable
surface subsidence can be tolerated. “Landscape fill” may comprise soils without regard to engineering quality.

“General engineered fill" is typically used in areas where a moderate potential for subgrade movement is tolerable,
such as asphalt (i.e., flexible) pavement areas. “General engineered fill” should comprise clean, granular or clay soails.

“Select engineered fill" is typically used below slabs-on-grade or where high volumetric stability is desired, such as
within the footprint of a building. “Select engineered fill” should comprise clean, well-graded granular soils or inorganic
low to medium plastic clay soils.

“Structural engineered fill" is used for supporting structural loads in conjunction with shallow foundations. “Structural
engineered fill” should comprise clean, well-graded granular soils.

“Lean-mix concrete” is typically used to protect a subgrade from weather effects including excessive drying or wetting.
“Lean-mix concrete” can also be used to provide a stable working platform over weak subgrades. “Lean-mix concrete”
should be low strength concrete having a minimum 28-day compressive strength of 3.5 MPa. Standard Proctor Density
(SPD) as used herein means Standard Proctor Maximum Dry Density (ASTM Test Method D698). Optimum moisture
content is defined in ASTM Test Method D698.

2.0 General Backfill and Compaction Recommendations

Exterior backfill adjacent to abutment walls, basement walls, grade beams, pile caps and above footings, and below
highway, street, or parking lot pavement sections should comprise “general engineered fill” materials as defined above.
Exterior backfill adjacent to footings, foundation walls, grade beams and pile caps and within 600 mm of final grade
should comprise inorganic, cohesive “general engineered fill”. Such backfill should provide a relatively impervious
surficial zone to reduce seepage into the subsoil against the structure.

Backfill should not be placed against a foundation structure until the structure has sufficient strength to withstand the
earth pressures resulting from placement and compaction. During compaction, careful observation of the foundation
wall for deflection should be carried out continuously. Where deflections are apparent, the compactive effort should
be reduced accordingly.

In order to reduce potential compaction induced stresses, only hand-held compaction equipment should be used in the
compaction of fill within 1 m of retaining walls or basement walls. If compacted fill is to be placed on both sides of the
wall, they should be filled together so that the level on either side is within 0.5 m of each other.

All lumps of materials should be broken down during placement. Backfill materials should not be placed in a frozen
state, or placed on a frozen subgrade.

Where the maximum-sized particles in any backfill, material exceed 50 percent of the minimum dimension of the cross-
section to be backfilled (e.g., lift thickness), such particles should be removed and placed at other more suitable
locations on site or screened off prior to delivery to site.

Aoplicati




Bonding should be provided between backfill lifts. For fine-grained materials, the previous lift should be scarified to
the base of the desiccated layer, moisture-conditioned, and recompacted and bonded thoroughly to the succeeding lift.
For granular materials, the surface of the previous lift should be scarified to about a 75 mm depth followed by proper
moisture-conditioning and re-compaction.

3.0 COMPACTION AND MOISTURE CONDITIONING

“Landscape fill” material should be placed in compacted lifts not exceeding 300 mm and compacted to a density of not
less than 90 percent of SPD unless a higher percentage is specified by the jurisdiction.

“General engineered fill" and “select engineered fill" materials should be placed in layers of 150 mm compacted
thickness and should be compacted to not less than 98 percent of SPD. Note that the contract may specify higher
compaction levels within 300 mm of the design elevation. Cohesive materials placed as “general engineered fill" or
“select engineered fill" should be compacted at 0 to 2 percent above the optimum moisture content. Note that there are
some silty soils which can become quite unstable when compacted above optimum moisture content.

Granular materials placed as “general engineered fill" or “select engineered fill” should be compacted at slightly below
(0 to 2%) the optimum moisture content. “Structural engineered fill" material should be placed in compacted lifts not
exceeding 150 mm in thickness and compacted to not less than 100 percent of SPD at slightly below (0 to 2%) the
optimum moisture content.

4.0 “GENERAL ENGINEERED FILL”

Low to medium plastic clay is considered acceptable for use as “general engineered fill,” assuming this material is
inorganic and free of deleterious materials. Materials meeting the specifications for “select engineered fill" or “structural
engineered fill” as described below would also be acceptable for use as “general engineered fill.”

5.0 “SELECT ENGINEERED FILL”

Low to medium plastic clay with the following range of plasticity properties is generally considered suitable for use as
“select engineered fill":

Liquid Limit = 20 to 40%
Plastic Limit = 10 to 20%
Plasticity Index = 10 to 30%

Test results should be considered on a case-by-case basis.
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Construction Excavations

Construction should be in accordance with good practice and comply with the requirements of the responsible
regulatory agencies.

All excavations greater than 1.5m deep should be sloped or shored for worker protection.

Shallow excavations up to about 3m depth may use temporary sideslopes of 1H:1V. A flatter slope of 2H:1V should be
used if groundwater is encountered. Localized sloughing can be expected from these slopes.

Deep excavations or trenches may require temporary support if space limitations or economic considerations preclude
the use of sloped excavations.

For excavations greater than 3m depth, temporary support should be designed by a qualified geotechnical engineer.
The design and proposed installation and construction procedures should be submitted to Roseke for review.

The construction of a temporary support system should be monitored. Detailed records should be taken of installation
methods, materials, in situ conditions and the movement of the system. If anchors are used, they should be load
tested. Roseke can provide further information on monitoring and testing procedures if required.

Attention should be paid to structures or buried service lines close to the excavation. For structures, a general guideline
is that if a line projected down, at 45 degrees from the horizontal from the base of foundations of adjacent structures
intersects the extent of the proposed excavation, these structures may require underpinning or special shoring
techniques to avoid damaging earth movements. The need for any underpinning or special shoring techniques and
the scope of monitoring required can be determined when details of the service ducts and vaults, foundation
configuration of existing buildings and final design excavation levels are known.

No surface surcharges should be placed closer to the edge of the excavation than a distance equal to the depth of the
excavation, unless the excavation support system has been designed to accommodate such surcharge.

Proof Rolling

Proof-rolling is a method of detecting soft areas in an ‘as-excavated’ subgrade for fill, pavement, floor or foundations
or detecting non-uniformity of compacted embankment. The intent is to detect soft areas or areas of low shear strength
not otherwise revealed by means of test holes, density testing, or visual examination of the site surface and to check
that any fill placed or subgrade meets the necessary design strength requirements.

Proof-rolling should be observed by qualified geotechnical personnel.

Proof-rolling is generally accomplished by the use of a heavy (15 to 60 tonne) rubber-tired roller having 4 wheels
abreast on independent axles with high contact wheel pressures (inflation pressures ranging from 550 kPa (80psi) up
to 1030 kPa (150 psi).

A heavily loaded tandem axle gravel truck may be used in lieu of the equipment described in the paragraph above.
The truck should be loaded to approximately 10 tonnes per axle and a minimum tire pressure of 550 kPa (80 psi).
Ground speed - maximum 8 km/hr recommended 4 km/hr.
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The recommended procedure is two complete coverages with the proof-rolling equipment in one direction and a second
series of two coverages made at right angles to the first series; one ‘coverage’ means that every point of the proof-
rolled surface has been subjected to the tire pressure of a loaded wheel. Less rigorous procedures may be acceptable
under certain conditions subject to the approval of an engineer.

Any areas of soft, rutted or displaced materials detected should be either recompacted with additional fill or the existing
material removed and replaced with general engineered fill, or properly moisture conditioned as necessary.

The surface of the grade under the action of the proof-roller should be observe, noting; visible deflection and rebound
of the surface, formation of a crack pattern in the compacted surface or shear failure in the surface or granular soils as
ridging between wheel tracks.

If any part of an area indicates significantly more distress than other parts, the cause should be investigated, by, for
example, shallow auger holes.

In the case of granular subgrades, distress will generally consist of either compression due to insufficient compaction
or shearing under the tires. In the first case, rolling should be continued until no further compression occurs. In the
second case, the tire pressure should be reduced to a point where the subgrade can carry the load without significant
deflection and subsequently gradually increased to it specified pressure as the subgrade increases in shear strength
under this compaction.
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