Technical Document LA23050

X LA23050 Sec 31-14-26 W4M

(two manure collection pits 30.6 mx 1 mx 1.6 m
deep & 3.7 m x 3.3 m x 3.7 m deep, each)

(Calf and Dry Cow Shed)

AO Comment: Proposed facilities list is continued on next page of this document.
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AO Comment: Feed mill and hay shed are ancillary
facilities.

Manure Storage Tank

Solid

AO Comment: On December 3, 2024, the applicant indicated in an email that they will no longer be proposing a
catch basin for the solid manure storage pad. Instead, they are proposing to construct berms around the solid
manure storage pad to contain run-off.
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AO Comment: Livestock numbers have not changed from Part 1 application.
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Part 2 — Technical Requirements

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

NRCB USE ONLY

Well IDs: No water wells on site

WATER WELL AND SURFACE WATER INFORMATION

Well ID #'s 223444 & 1770218 (used for determining UGR, not located on site)

Water wells Q N/A

Surface water Q N/A

Water Well Exemption Screening Tool

If applicable, exemption for 100 m distance requirements applied: O ves O no

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

U na

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

Groundwater related concerns from directly affected parties or referral agencies:

4 ves L no
A ves O no

Condition required: O ves [ no

Condition required: O ves O no

Water Well ID

Preliminary Screening
Score

Secondary Screening
Score

Facility

Groundwater or surface water related comments:

Last updated February 26, 2021
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AO Comment: Water well report used for determining depth to groundwater resource.

Water Well Drilling Report

View in Imperial Export to Excel

GIC Well ID 223444
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 1964/01/01
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
OLSON STAVELY
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
NE 30 14 26 4
Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
m from Latitude  50.204900 Longitude -113.532699 Elevation 986.03 m
m from How Location Obtained How Elevation Obtained
Field Survey-Air
Drilling Information
Method of Drilling Type of Work
Unknown Well Inventory
Proposed Well Use
Domestic & Stock
Formation Log Measurement in Metric Yield Test Summary Measurement in Metric
Depth from Water Lithology Description Recommended Pump Rate L/min
ground level (m) Bearing Test Date Water Removal Rate (L/min) Static Water Level (m)
12.19 Clay & Sand 1958/01/01 72.74 7.32
15.24 Shale Well Completion Measurement in Metric
18.29 Yes Gray Water Bearing Sandstone Total Depth Drilled Finished Well Depth ~ Start Date End Date
23.16 Shale 30.48 m 1958/01/01
26.82 Gray See Comments Shale Borehole
27.43 Sandstone Diameter (cm) From (m) To (m)
- 0.00 0.00 30.48
30.18 ves Water Bearing Sandstone Surface Casing (if applicable) Well Casing/Liner
30.48 Shale Unknown Unknown
Size OD: 15.24 cm Size OD : 12.70 cm
Wall Thickness : cm Wall Thickness : cm
Bottom at : 23.77 m Top at: 0.00 m
Bottom at : 30.48 m
Perforations
Diameter or
Slot Width Slot Length Hole or Slot
From (m) To (M) (cm) (cm) Interval(cm)
Perforated by
Annular Seal Driven
Placed from 0.00 m to 0.00 m
Amount
Other Seals
Type At (m)
Screen Type
Size OD: cm
From (m) To (m) Slot Size (cm)
Attachment
Top Fittings Bottom Fittings
Pack
Type Grain Size
Amount

Contractor Certification

UNKNOWN NA DRILLER

Company Name
PREGODA GEORGE

Name of Journeyman responsible for drilling/construction of well

1

Copy of Well report provided to owner

Certification No

Date approval holder signed

Printed on 5/6/2024 1:04:04 PM
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Water Well Drilling Report I8y "= Sootese

GIC Well ID 223444

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 1964/01/01
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
OLSON STAVELY
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
NE 30 14 26 4

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)

m from Latitude  50.204900 Longitude -113.532699 Elevation 986.03 m

m from How Location Obtained How Elevation Obtained

Field Survey-Air

Additional Information Measurement in Metric

Distance From Top of Casing to Ground Level cm
Is Artesian Flow Is Flow Control Installed
Rate L/min Describe
Recommended Pump Rate L/min Pump Installed Depth m
Recommended Pump Intake Depth (From TOC) m Type Make H.P.
Model (Output Rating)
Did you Encounter Saline Water (>4000 ppm TDS) Depth m Well Disinfected Upon Completion
Gas Depth m Geophysical Log Taken
Remedial Action Taken Submitted to ESRD
Sample Collected for Potability Submitted to ESRD Yes

Additional Comments on Well

DRILLER CALLS INTERVAL 76-88 FT "GREY STONE AND SHALE", REPORTS WATER AT 60 FT CONTAINING TO MUCH ALKALI TO BE USED. THE FOLLOWING
INFORMATION WAS TAKEN FROM DROUGHT EMERGENCY GROUNDWATER TESTING PROGRAM APPLICATION RECEIVED ON MARCH 7, 1985. OWNER
(TERRY OLSEN) REPORTS THAT FOR THE LAST 3 YEARS THE YIELD OF THIS WELL DOES NOT MEET HOUSE AND STOCK NEEDS. OWNER ALSO REPORTS
WELL IS APPROXIMATELY 100 FEET DEEP AND WAS CONSTRUCTED APPROXIMATELY IN 1955.

Yield Test Taken From Ground Level Measurement in Metric
. . Depth to water level
Test Date Start Time Static Water Level : )
1958/01/01 12:00 AM 732 m Pumping (m) Elapsed Time Recovery (m)
Minutes:Sec
Method of Water Removal
Type Unknown
Removal Rate 72.74 L/min

Depth Withdrawn From 0.00 m

If water removal period was < 2 hours, explain why
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
UNKNOWN NA DRILLER 1
Company Name Copy of Well report provided to owner  Date approval holder signed
PREGODA GEORGE

Printed on 5/6/2024 1:04:04 PM LA23050 TD Page 12 of 68 page: 2/2



AO Comment: Water well report used for determining depth to groundwater resource.

Water Well Drilling Report

View in Imperial

Export to Excel

GIC Well ID 1770218
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 2014/07/29
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
OLSEN, TERRY P.O. BOX 302 STAVELY ALBERTA CANADA TOL 170
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
NE 30 14 26 4
Measured from Boundary of Quarter GPS Coordinates in Decimal Degrees (NAD 83)
240.00 m from North Latitude  50.204901 Longitude -113.532688 Elevation 989.08 m
93.00 m from East How Location Obtained How Elevation Obtained
Not Verified Hand held autonomous GPS 20-30m

Drilling Information

Method of Drilling
Combination

Proposed Well Use
Domestic & Stock

Type of Work
New Well

Formation Log

Depth from Water Lithology Description
ground level (m) Bearing
9.14 Brown Clay & Rocks
13.11 Gray Soft Shale
14.63 Light Gray Sandstone
19.81 Gray Soft Shale
26.82 Brown Sandstone
28.04 Gray Sandstone
41.45 Light Gray Hard Sandstone
45.11 Gray Shale
49.38 Yes Salt & Pepper Sandstone
53.95 Yes Fractured Sandstone
54.86 Dark Gray Shale
57.91 Gray Shale

Measurement in Metric Yield Test Summary Measurement in Metric
Recommended Pump Rate 13.64 L/min
Test Date Water Removal Rate (L/min) Static Water Level (m)
2014/06/24 13.64 3.66
Well Completion Measurement in Metric
Total Depth Drilled Finished Well Depth ~ Start Date End Date
57.91m 54.86 m 2014/06/12 2014/06/24
Borehole
Diameter (cm) From (m) To (m)
26.04 0.00 11.58
15.88 11.58 54.86
Surface Casing (if applicable) Well Casing/Liner
Steel Plastic
Size OD: 16.83 cm Size OD : 12.55 cm
Wall Thickness : 0.478 cm Wall Thickness : 0.478 cm
Bottom at : 11.58 m Top at: 3.05 m
Bottom at : 48.77 m
Perforations
Diameter or
Slot Width Slot Length Hole or Slot
From (m) To (m) (cm) (cm) Interval(cm)
Perforated by
Annular Seal Bentonite Chips/Tablets
Placed from 0.00 m to 11.58 m
Amount 200.00 Pounds
Other Seals
Type At (m)
Screen Type Plastic
Size OD : 12.55 cm
From (m) To (m) Slot Size (cm)
48.77 54.86 0.051
Attachment
Top Fittings _Coupler Bottom Fittings _Plug
Pack
Type Grain Size
Amount

Contractor Certification

Name of Journeyman responsible for drilling/construction of well
DAN UHL

Company Name
UHL DRILLING LTD.

Certification No
8361Q

Copy of Well report provi
Yes

ded to owner  Date approval holder signed

2014/06/24

Printed on 5/6/2024 1:06:39 PM
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Water Well Drilling Report

View in Imperial Export to Excel

GIC Well ID 1770218
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 2014/07/29
Well Identification and Location Measurement in Metric
Owner Name Address Town Province Country Postal Code
OLSEN, TERRY P.O. BOX 302 STAVELY ALBERTA CANADA TOL 1Z0
Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan Additional Description
NE 30 14 26 4
Measured from Boundary of Quarter GPS Coordinates in Decimal Degrees (NAD 83)
240.00 m from North Latitude  50.204901 Longitude -113.532688 Elevation 989.08 m
93.00 m from East How Location Obtained How Elevation Obtained
Not Verified Hand held autonomous GPS 20-30m
Additional Information Measurement in Metric
Distance From Top of Casing to Ground Level 30.48 cm
Is Artesian Flow Is Flow Control Installed
Rate L/min Describe
Recommended Pump Rate 13.64 L/min Pump Installed Depth m
Recommended Pump Intake Depth (From TOC) 42.67 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
Additional Comments on Well

DRILLING METHOD ROTARY AIR AND ROTARY MUD. TDS - 1865

Submitted to ESRD

Yield Test

Test Date
2014/06/24

Start Time
1:00 PM

Static Water Level

3.66 m Pumping (m)

3.66
4.27
5.49
5.79
6.10
6.40
6.71
7.01
7.32
7.62
7.92
8.69
9.14
10.06
10.67
10.97
12.19
13.11
13.72
14.48
15.90
16.51
18.14
19.20
21.03
22.25

Method of Water Removal
Type Pump

13.64 L/min
m

Removal Rate
Depth Withdrawn From

If water removal period was < 2 hours, explain why

Taken From Ground Level
Depth to water level

Measurement in Metric

Elapsed Time Recovery (m)
Minutes:Sec
0:00 22.25
1:00 21.03
2:00 20.12
3:00 19.51
4:00 18.59
5:00 17.98
6:00 17.07
7:00 16.76
8:00 16.31
9:00 15.85
10:00 15.54
12:00 14.63
14:00 13.72
16:00 13.11
18:00 12.19
20:00 11.58
25:00 10.36
30:00 9.14
35:00 8.23
40:00 7.62
50:00 6.71
60:00 6.10
75:00 5.49
90:00 4.88
105:00 4.27
120:00 3.66

Water Diverted for Drilling

Amount Taken
6819.14

Water Source
STAVELY WELL

Diversion Date & Time
2014/06/12 10:00 AM

Contractor Certification
Name of Journeyman responsible for drilling/construction of well
DAN UHL

Company Name
UHL DRILLING LTD.

Certification No
8361Q

Yes

Copy of Well report provided to owner

Date approval holder signed
2014/06/24

Printed on 5/6/2024 1:06:39 PM
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Part 2 — Technical Requirements

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

NRCB USE ONLY

ERST for proposed facilities

ENVIRONMENTAL RISK SCREENING INFORMATION

Facility Groundwater score Surface water score File number
Chicken layer & pullet barn Low Low LA23050
Dairy barn Low Low LA23050
Calf shed & dry cow barn Low Low LA23050
Broiler barn Low Low LA23050
Mixed poultry barn Low Low LA23050
Manure storage tank Low Low LA23050

-ERSTfer-existingfacilittes- ERST for proposed facilities continued

Facility Groundwater score Surface water score File number

Manure storage pad Low Low LA23050

ERST related comments:

Last updated February 26, 2021
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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 521.6
For New Operations
Dispersion Factor 1
Distance
Category Odour Objective Feet Metres
1 41.04 1,321 403
2 54.72 1,762 537
3 68.4 2,202 671
4 109.44 3,524 1,074

For Expanding Operations

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

1 41.04 1,017 310
2 54.72 1,357 413
3 68.40 1,696 517
4

109.44 2713 827 LA23050 TD Page 18 of 68



89 10 6T abed AL 0S0£2V1

Bup 207 -0LoUr{ —9215£05Z\ UBISaP\ PPEO\ UBIsep Auoio> Asu —puBpiied 00 Auoio> aBpLI AN ISEOEZ\S193(0.d aA39B\PIOP\ 2

[weo:] K8 — nd 8pi¥S:c +207 ‘0L sunr mioq panos
010 ¥659-62¢ (€0v) xed  e0'pbW@New0ab Iew-3  0500-62€ (€0¥) Ud 2] 50| vzoz| Wy L¥3d INGWOT3ATA 404 V|
HIFNNN ONIMYHA VZEHIL_eHoqly ‘SBPLAWOT UUON 1094 1516-G5T
20158082 sloAenng pueq pue ‘siauueld ‘siesulbug bunnsuon 1H3AIND a3SOdo¥d —_
YIGWNN LO3rO¥d HOL1d d3s0doyd e
V207 12 AW 3va | W _noisa0
W 03n0uddY | Wy NMvHa SANVILIM ONILSIX3
0000} ) vos TIIM ¥3LVM G3INOANVEY ®
Je]
ANOTOO FLI™ILLNH 3OAld AAI o OFS0Feoe SWHVH ONILSIX3 <o
A | A8 SNOISIA3Y
NV1d NOILYOO1 SONIQTING ANOT00 a3SOdo¥d R
Fu WWWWMSHV AYYANNOS IN3WJO13A3A EEEEEEE
. [SNERER]
NOIS3a ANOT0D — 0 00T 308
o N |12 )
-9 2 \9g- WYM-9g-vT !
WPM-92-vT 5 NTM9Z-HT = b
o Yo 2997, = WPM-LET
62 995 BN & o€ 23N 0€ 995 |¥MN | = sz 955 1N
o NS ll-o i
Q /N/ = |
N, N
> AN N
o NN f
I %
! -
[ ]
> LH3IATIND M2
a0y 13AVHO!
ONILSIX3 OLINI 3IL
ANOT0D
3OVHOLS OLNI IONVHLINI
3SNOH 3TvOS
{ i |
WYM-92-vT & L)
&1E 295 435 N\ TR pM-9Z-T i ,
Z0THg //// T€ 098 IMS
© Ry y{ ————---ZZ-
> » & 1 \\N\N 2J-—-——————— -_
3 A AN
@
m
c Q
< = o
o3 [ z
s 3 E a
E0THE 2 = ! )
3 S NPT o
o H =l N\ETe[tc =18 o
T/ s N
E 8 & Al S
G| cop ML sohd =
FoTHE S92y H
\ 2 I
\ / T/[ o TTO0HOS w 7
ANOd 398VYHOSIA IS d & Im s %, |
WPM-92-7T AUVLINGS | © @r\, e | [sTvT T66]
e 0% fN N EISFECERTN I MW I m | -
ALMIOVS . m
2, el | \
Y30 OLINOSOW WOMH ¥ILYM A3dNNd ABVLINGS 20T W - T e
vy T RomTEe — T R INTEdT — — | NERABETH 19002 186) [EENIEET]
AddNIS TE/70S ﬂ
i 0 Y S g R | . W —— INYM-9Z-vT
(8002 T46) VA INIadId | 9€ 295 FIN
] |
g
o £ - |
&%o» ¢ Rel
C =
WyM-92-vT z 5l
1€ '09S faN 28l
£
.w $10Y8.13S Loy 5% ¢
\4 Ve
625 AMH T 0ST peoy dm B 625 AMH 0ST peoyd dmL
42400
c 9980 126 S @ 1
¢ 107 S N
LIT0 T€T P -
0|8 S
WPM-92-GT VA o
1107 b 1995 IS WPM-92-GT \w\\\\ WYM-92-GT 2
K g 085 £3s A G '09S IMS ® WyM-9g-ST
e 9995 ¥3as
™ /




Name
Address
Legal Land
Location

Landbase Requirements (hectares) based on 2006 AOPA requirements

Hutterian Brethren of lvy Ridge

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) 0.0 0.0 0.0 0.0 0.0
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 150.0 222.8 185.6 139.2 111.3
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) 18000.0 99.0 82.8 61.2 50.4
Chicken - Layers - (Deep Pit) 0.0 0.0 0.0 0.0 0.0
Chicken - Pullets/Broilers 34000.0 110.5 92.1 69.0 55.4
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 1000.0 16 1.3 1.0 0.8
Geese 100.0 0.3 0.3 0.2 0.2
| [ 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 [ 434] 362.1] 270.6] 218.1]
[Total Acres 1,073 894.7 668.7 538.9]
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Part 2 — Technical Requirements

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

NRCB USE ONLY
MINIMUM DISTANCE SEPARATION

Methods used to determine distance (if applicable): _ Google Earth

Margin of error (if applicable): +/-2m

Requirements (m): Category 1: 403 Category 2: 9537 Category 3: 671 Category 4: 1,074
Technology factor: O ves &4 no

Expansion factor: O ves &4 no

MDS related concerns from directly affected parties or referral agencies: 4 ves O no

LAND BASE FOR MANURE AND COMPOST APPLICATION

Land base required: 434 ha brown or 218.1 ha irrigated
Land base listed: 1,200.2 ha brown and 141.5 ha irrigated
Area not suitable: 679.39 ha brown and 25.36 ha irrigated

Available area 520.81 ha brown and 116.14 ha irrigated Requirement met: {4 yES [ no

Land spreading agreements required: O ves {4 no

Manure management plan: O ves {4 no If yes, plan is attached: O
PLANS

Submitted and attached construction plans: {4 ves O no

Submitted aerial photos: 4 ves O no

Submitted photos: O ves {4 no

GRANDFATHERING

Already completed: O ves O no {4 nva

If already completed, see

Last updated February 26, 2021 LA23050 TD Page 21 of 68



3
AO Comment: Dairy barn is 111.56 m x 36.58 m. The barn is designed 48.96 m
to have two in barn pits. The first pit measures 30.6 mx 1 mx 1.6 m 45.18 m3

deep that flows into a second pit that measures 3.7 mx 3.3 m x 3.7 m

deep. 94.14 m3

LA23050 TD Page 22 of 68
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v

Greater than 2.01 m below grade \/

9.14 m below grade \/

AO Comment: A condition is included in this permit that the applicant is to immediately cease construction

and notify the NRCB if the water table is observed to be 1 m or less from the bottom of the in-barn pits at
the time of construction.

v

v

A condition is included in this permit requiring the applicant to provide a report from a professional engineer
that certifies the concrete used to construct the dairy barn and in-barn pits will meet the specifications for

category B (liquid manure - shallow pits) as outlined in Technical Guideline Agdex 096-93 "Non-Engineered
Concrete Liners for Manure Collection and Storage Areas".

LA23050 TD Page 23 of 68
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46.3 m (internal diameter) 7,579 m3 Y

AO Comment: The applicant indicated they are no longer proposing a catch
basin. The area surrounding the tank will be sloped away from the tank to
prevent water pooling around the tank.
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4

Greater than 2.01 m below grade

9.14 m below grade

DN

4
4

A condition is included in this permit that requires the applicant to provide a report from a professional engineer
that certifies the manure storage tank was constructed at the location specified in the site plan provided, the
manure storage tank was constructed according to the recommended construction procedures and design
specifications in the report titled :Ivy Ridge Colony Farming Manure Storage Tank (below), the thickness, type,
and compressive strength of the concrete, and types of sealants used to seal joints and extrusions which
penetrate the manure storage tank walls and floor, the final dimensions, including elevations above and below
grade, liner thickness, height, and diameter, and was constructed to be filled in the lower 1/4.

4
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Liquid Manure Storage Tank Volume Calculator

|Construction Dimensions of Liquid Manure Storage

CFO Name ;
Land Location ;

Overall Dimensions of Liquid Manure Storage Tank

Liquid MS Tank

Dimensions
Internal Diameter*, - m 152 ft
Maximum Depth*4 m 16 ft
Design Capacity Depth 450 m 15 ft
Total Capacity @ tot
Total Capacity @ top of Tank 8,085 m? 285,511 ft

1,778,401 Imp. Gal

Design Capacity of Liquid Manure Storage
(freeboard level)

Design Capacity
(freeboard level)

Design Capacity (freeboard level) | 7579 m?

Surface Area of Liquid Manure 1,684 m’

267,667 ft°
1,667,251 Imp. Gal
18,130 ft°

Instructions

1. Enter CFO name and legal land location. (Section-Township-Range-Meridian)
2. Select type(s) of Livestock to automatically upload annual liquid manure production data.

3. Enter number of livestock for each type of livestock

4. Adjust dimensions of liquid manure storage tank to ensure that minimum 9 month liquid manure

storage volume requirement is met or exceeded.

Annual
Number of Manure
Livestock | Production

(m*hd)

Type(s) of Livestock »

Total manure Production (m®/yr)

Minimum 9 Month Liquid Manure Storage Volume
Required
4,793 m*>” 169,246 ft*
1,054,202 Imp. Gal.
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Part 2 — Technical Requirements

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

NRCB USE ONLY

LIQUID MANURE STORAGE VOLUME CALCULATOR (if applicable)

Facility 1
Rele e lp Manure storage tank Capacity 7,579 m3
Facility 2
Name / description Dairy barn in-barn pits Capacity 94.14 m?3
Facility 3
Name / description Capacity
Facility 4
Name / description Capacity
TOTAL CAPACITY 7.673.14 m3
REQUIRED 9 MONTH STORAGE CAPACITY 4,793 m3
MEETS THE REQUIREMENTS FOR A MINIMUM OF 9 MONTHS STORAGE UAves O no

Last updated February 26, 2021
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6" HDPE MANURE PIPE

FROM BARN, SEE
DETAIL ON SHEET 52-2

MIDDLE OF SLAB (LAP SPLICES 24" MIN,

STAGGER LAP SPLICES)

©" THK. CONCRETE FLOOR SLAB r/w #5
10 MIL CGSB POLY

GFRP REBAR @ 12" o/c blw, PLACED AT

L TANK FLOOR CONSTRUCTION:
.

6" COMPACTED GRANULAR BASE

1-0" THK. x 16'-0" HIGH CONCRETE WALL
VERTICAL COLD JOINT, CONTRACTOR TO

DETERMINE QUANTITY REQUIRED.
REFER TO DETAIL ON SHEET 52-1

/
/

aISNI) .0-281

(TIVM 3LTAINOD 40 20V,

REVIEW SERVICES. FIELD REVIEW SERVICES

DRAWINGS HAS BEEN ENGAGED FOR FIELD
TO BE PROVIDED BY OTHERS.

NEITHER DGH ENGINEERING LTD. NOR THE
ENGINEER WHO HAS SEALED THESE

NOTE TO PERMIT AUTHORITY

(T1vM 2UTAONOD ;{0/37(5 3a151N0) .0-G8

/
/

TYP PUMP & AGITATOR ACCESS APRON
6" THK. CONCRETE SLAB r/w #5 GFRP

REBAR @ 12" o/c BIW

\\

240"
29-0"

SCALE: 1" = 200"

3 PLAN VIEW
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and Dry Cow

Sufficient storage with manure
storage pad
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AN

4

Greater than 2.01 m below grade \/

9.14 m below grade \/

4

4

Chicken layer and pullet barn is under roof and will not have any run-on or run-off. The calf and dry cow shed
is a 3-sided structure with an open area for feeding. The facility will have concrete footings around it and will
be sloped towards the bedding pack (under roof) to contain run-off.

Conditions are included in this permit requiring the applicant to provide proof that the concrete for the chicken
layer and pullet barn will meet the specifications for category D (solid manure - dry) and the concrete for the
calf and dry cow shed will meet the specifications for category C (solid manure - wet) as outlined in Technical
Guideline Agdex 096-93 "Non-Engineered Concrete Liners for Manure Collection and Storage Areas".

4
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Sufficient storage with manure
storage pad
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AN

4

Greater than 2.01 m below grade \/

9.14 m below grade \/

4

4

Both facilities are under roof and will not have any run-on or run-off.

Conditions are included in this permit requiring the applicant to provide proof that the concrete for both
facilities will meet the specifications for category D (solid manure - dry) as outlined in Technical Guideline
Agdex 096-93 "Non-Engineered Concrete Liners for Manure Collection and Storage Areas".

4
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P

Part 2 — Technical 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)

SOLID MANURE, COMPOST, & COMPOSTING MATERIALS: Barns, feedlots, & storage facilities -
Compacted soil liner L

{complete a copy of this section for EACH barn, feedlot, and storage.facility for solid manure, composting materials, or compost with
a compacted soif liner)

Facility description / name (as indicated on site;plan) 1. Compacted Soil Liner, Under Manure Storage Pad

2.

Manure storage capacity

. Depth below grade to the
Length (m) Width (m) bottom of the liner (m)
L 40 60 1.01
2.

TOTAL CAPACITY
Sufficient storage

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

Surface water control systems
Describe the run-on and runoff control system

Run off water will be diverted to a catch basin

AO Comment: On December 3, 2024, the applicant indicated in an email that they are no longer proposing a
catch basin to contain run-off from the solid manure storage. Instead, they are proposing to construct berms
around the solid manure storage pad to contain run-off and divert run-on.

Liner protection
Describe how the physical integrity of the liner will be maintained

Pad will be clay lined, will get inspected on a regular base, will get repaired if needed.

'NRCB USE ONLY }
. Reguirements me

P
e ol st

G

Last updated February 26, 2021
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P

Part 2 — Technical 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)

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

Compacted soil liner details

Provide compacted liner details (as required)
ThiCk"essle compacted Recompacted clay liner must be composed of clay il
iner 101 |Fecompacted fo at least 1,904 kg/m3 (98% of 1,952 kg/m3).
Soil textu + *
on textre 21.8 % sand 23.3 % silt 46.6 % clay
Plastic limit Liquid lirmit Plasticity index
Atterberg limits 15.2 38.3 23.1

Hydraulic conductivity (cm/s)
5.07x10-8 cm/fs

Hydraulic conductivity

Describe test standard used
Flexible Wall Permeameter, ASTM D5084-10

Additional information (atfach coples of soif test reports)

* §ilt and clay component estimated from total fines.

" Condition required:
& .x ¥ F :
‘Repdrt-atiached

: g@*
i

AO Comment: See attached geotechnical report.

e §é . ' .
age velume requirements met. Q/YES ]
Great@&nan 2.01 mibeibw gra

Run-off from solid manure storag
pad will be, contained with berms

R "5 5.07 x 107 cm/s
N ; ; o EE L o .
ication comments (e.g. co@mpactlon,- moz%%tpyg- content

£

it

A condition is included in this permit that the applicant is to immediately cease
construction and notify the NRCB if the water is observed to be one meter or less
from the bottom of the compacted clay liner at the time of coaaggosatidrrage 40 of 68

Last updated February 26, 2021
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Part 2 — Technical Requirements

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

NRCB USE ONLY

ALL SIGNATURES IN FILE

Aves Ono

DATES OF APPROVAL OFFICER SITE VISITS

January 23, 2024

April 22, 2024

September 19, 2024

Date deeming letters sent:

Municipality:

May 22, 2024

MD of Willow Creek

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES

Q letter sent

Q letter sent

Q letter sent

Alberta Transportation:

Q letter sent

Q letter sent

V| response received

Alberta Health Services: O N/A

Y| response received

Alberta Environment and Parks: D N/A

{4 response received
LI n/a

{4 response received

Alberta Regulatory Services: O N/A

O response received

Q written/email

Q written/email

Q written/email

Q written/email

D written/email

O

Campus Energy Partners Operations Inc., ATCO Gas and Pipelines,

verbal

verbal

verbal

verbal

verbal

Q letter sent

Q letter sent

D no comments received

D no comments received

D no comments received

D no comments received

Q no comments received

Q no comments received

Other: Rampart Oil Inc. O na
O response received O written/email O verbal

Other: LONg Term Asset Management Inc., Exxonmobil Resources Ltd. O /A
O response received O written/email O verbal

Q no comments received

Last updated February 26, 2021
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AO Comment: Entire engineering report was not included, as it was not applicable to CFO facilities. Only the pages
relevant to the CFO facilities were included.
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File No.: USGL809
Page 12

compaction testing, monitoring, and proper documentation, will be

required to minimize potential impacts regarding settlement;

Based on the AL and MWS results, the sand had a MUSC of “CL” - Lean
Clay to “ML” - Silty or Clayey Sand of low plasticity and is not expected
to experience volume changes with fluctuating moisture conditions,
However, the sand is frost active and will experience volume changes
during freezing/thawing cycles. Construction of unheated on-grade
structures, where movement would be detrimental, is not recommended

on the sand unless the bearing surface extends past the frost depth;

Based on the AL and MWS results, the till had an average MUSC of “CI”
- Clays or Silts of medium plasticity and is expecied to experience minor
to moderate volume changes with fluctuating moisture conditions.
However, the till is frost active and will experience volume changes
during freezing/thawing cycles. Construction of unheated on-grade
structures, where movement would be detrimental, is not recommended

unless the bearing surface extends past the frost depth;

The low plastic sand and medium plastic till offers moderate to good

bearing support for shallow foundations;

The till and mudstone offer good to excellent skin friction resistance and

end bearing support for deep foundations;

A flexible wall pennearﬁeter analyses was performed on an undisturbed
till sample obiained 3.05 m below grade in Borehole BH109 to aid in the
stormwater retention pond design. The result indicated a laboratory soil
hydrautic conductivity of 5.07x107'® m/s;

For large, heavy siructures, a building specific geotechnical investigation

is recommendaed to hone the design once the building footprint is known;

Information obtained from installed piezometers indicates that the depth
to groundwater table varies, but is likely at an approximaie elevation of
988.31 m. Excavations beyond this elevation may likely start seeping and

filling with water if they are left open for extended periods of time; and,

LA23050 TD Page 44 of 68
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FIELD BOREHOLE LOG BH101

BOREHCLE NUMBER

PROJECT NUMBER: USG1809

CASING STICKUP: 0,96 m

PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 381m
LOCATION: S.W. 1/4 of 31-14-26 W4M, M.D. of Willow Creek No. 26, AB GROUND SURFACE ELEVATION: 992,37 m
CLIENT: Martin Geomatic Consultants Ltd.
DRILLING METHOD: 150 nun Solid Stem Auger
LOGGED BY: MW,
DATE BEGUN: 11 December, 2023 _
DATE COMPLETED: 11 December, 2023 eotechnical
SAMPLE gl = =8
=] = Tl lw
- o
E G DESCRIPTION E § % % w
£ 9 10 e le] Slels
3 - 215z
EQ o 7 S|aly WELL
ol E e | s (|8 s l@la{a]|3 INSTALLATION
al| 4 [ b4 7 = S|13|a|®
10
o T em -~ ]
- Cap.
0.0 :
A . - Solid 25 mm
TOPSOIL: 203 mm thick. PVC casing.
-\ TILL: Clay, siity, sandy, trace gravel. Bentonite.
P4 Pale brown (10YR 6/3) to dark greyish cl:
brown (10YR 4/2). Oxidized. Dry. Stiff y
i QA to very stiff. Masslve. Calcareous. E . N
R ] P
& _&O MWT 7.5 E>-
3N =
1 OA . i
: Qﬂ @ 1.52 m, moist, soms sand. —
D N
e p
e <y —N— Auger
O BE 1 cuttings.
B =k~ Hand slotted
P MW2 1441 135 -
1. <&< bt@ 25 mm PVC.
> ) D.g&
O NOTES: Refusal at 3.81 m below =t
b | surface. No seepage or sloughing PP
: Q, encountered during drilling. Piezometer —
b ~ instalfed, annulus backiilled to surface =11
O with auger cuttings. Piezometer dry on =
& | 30 January, 2024. MW3 144 157 N\
4.0 ——
Page 1 of 1
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH102

PROJECT NUMBER: USG1809
PROJECT NAME: Geotechnical Investigation

CASING STICKUP: N/A
TOTAL DEPTH: 533m

LOCATION: S.E. 1/4 of 31-14-26 W4M, M.D. of Willow Creek No. 26, AB GROUND SURFAGE ELEVATION: 989,89 m
CLIENT: Martin Geomatic Consultants Ltd,
DRILLING METHOD: 150 mm Solid Stem Auger .
LOGGED BY: M.W. . wil] N |
bl B B
DATE BEGUN: 11 December, 2023 i ™
DATE COMPLETED: 11 December, 2023 » D e pote :
SAMPLE gl & —_
<! Z Cle | @
= =z = | &
el & DESCRIPTION gl 3 55w
=1 g Rl - AE-RE:
|8 3_;5505%—'5 WELL
W B Sl S g9 2121C12 3 INSTALLATION
0.0 -T—5 — — ]
hy TOPSOIL: 203 mm thick.
N/ ~/
J -_ -<&< TILL: Clay, silty, sandy. Brown (10YR
: 5/3} to greyish brown (10YR 5/2).
O Oxidized. Dry. Stiff to very stiff.
_ Q‘ﬁ{ Massive, Gravel inclusions. Calcareous. MWa N 0.1
1.0 ‘P' N
I Qﬂ
S S @ 1.52 m, moist. NS
bO E;j;j;i;l; MW5 | 19 | 84 | 208
4 A
2.0 - Q] =
JSO4 MWe - | 1841
: QT L Auger
O cuttings.
3.0 N
[ | MUDSTONE: Clay, silty, sandy. Light ~ [S5iiy
_':“.“j grey (10YR 7/1) to dark greyish brown  NxNNN] MW7 | 28 1192 21.4
= (10YR 4/2). Non-oxidized. Dry. Very NN
- stiff to hard. Massive. Calcareous.
RESaTl
=
P DA
] SO Mwe | o1 [215( 118
7 NONN .
50 A
Ba
Sl MWw10 - | 139
. NOTES: Refusal at 5,33 m below
surface. Sloughing, but no seepage
encountered during driliing. Borehole
backfilled to surface with auger cuttings. i
6.0
Page 1 of 1
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BOREHOLE NUMBER

FIELD BOREHOLE LOG o
PROJECT NUMBER: USG1809 CASING STICKUP: N/A
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 7.32 m
LOCATION: S.E. 1/4 of 31-14-26 W4M, M.D. of Willow Creek No. 26, AB GROUND SURFAGE ELEVATION: 989.17 m
CLIENT: Martin Geomatic Consultants Ltd.
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: MW,
DATE BEGUN: 11 December, 2023 : .
DATE COMPLETED: 11 December, 2023 t Geotechnical
' SAMPLE GRS =18
2| = 2 —
=k 5 ¥
=% w8 S 5| w ,,
E|E DESCRIPTION o 2ol E :
Tl d z|4) 2 ol | & |
& | E &1 s |EI8|l 18|33 INSTALLATION
== = Zz |ég|a] =2 |D|3 |8 | |
— i
M)\ TOPSOIL: 178 mm thick. O ‘
4. |
P‘ Qq TILL: Clay, siity, sandy. Brown (10YR h Q;‘
1o-f 5/3) to greyish brown (10YR 5/2). MW11 - | 92 | Gl 140.5{16.0 | z ;
: XO Oxidized to non-oxidized. Moist, Firm to O ) 7
[ hard. Massive. Gravel inclusions, o ‘g
-\ Calcareous. _ AL . :
Vol Oq @ 1.52 m, moist. iMwiz) 7 | - | 140 KOj
INE &
N Qd MW13 - | 184 )
0} ‘ s
Q] S Wi 144 1 bo‘
[ SARY Mwi4| 41 [144 | 107 | P&
O ~4- Auger
A 4 MW15 - | 129 N cuttings.
404" S AY |
IR . > 8 |
O AN 8 3
] NN MW16G| 67 |215( 6.2 - & !
50 'Qﬂ NG O a
. i . . & }
{O MW7 - | 158 S QE
R @) |
6.0y <Y ) > < |
. . AN . & ‘
J O MUDSTONE: Clay, slty, sandy. Dark  \faoy MW18) 71| 215| 134 N ;
— T greyish brown (10YR 4/2). Non- 5 -Qﬁ |
| oxidized. Moist. Hard. Massive. .
7.0 —L:_: Calcareous. MW19 - 19.7 O
iy NOTES: Refusal at 7.32 m below
surface. Sloughing, but no seepage
8.0 encountered during drilling. Borehole !
backfilled to surface with auger cuttings.
9.0
|
FO 3} ___JL L___L—
Page 1 of 1
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH104

PROJECT NUMBER: USG1809
PROJECT NAME: Geotechnical Investigation

LOCATION:
CLIENT: Martin Geomatic Consultants Lid.
DRILLING METHOD: 150 mm Solid Siem Auger
LOGGED BY: M.W.

DATE BEGUN: 11 December, 2023

DATE COMPLETED: 11 December, 2023

SAMPLE

CASING STICKUP: N/A
TOTAL DEPTH: 3.66m
N.E. 1/4 of 31-14-26 W4M, M.D. of Willow Creek No. 26, AB GROUND SURFACE ELEVATION: 988.52 m

eotechnical

Tl = | ®
£ 2 53 g P
= = == i
=1 & DESCRIPTION g 8 = |3
= | Q : | F & 410 | <
L0 " FIX| B 2185 WELL
o | E o =12 8 1915 =
e Sl gigiol g (812|313 INSTALLATION
4 TOPSOIL: 102 mm thick. y 8
- A
SAND: Clayey, silty. Brown (10YR 5/3) : Qé
to very dark brown (10YR 2/2). g
Oxidized. Dry to moist. Loose 1o XOj
compact. Massive. Calcarecus. : QF
MW20 - | 87 AO )
: ‘Q‘(
©
. :<§
v w2t | 10 | a6 | 149 -
S - i‘@‘“ Auger
LAY ‘ N4 cuttings.
<
&QA
MW22 - | o8 S Q}
NO
; Qj
hOé
: - <
gy MUDSTONE: Clay, silty, sandy. Brown /\,f‘\‘ﬁtqu« b()<j
— 1 {10YR 5/3) to greyish brown {10YR SNNNGIMW23 | Bs |215| B4 ﬁ - é
2| 5/2). Non-oxldized. Dry to maist. Hard. ~ [2334% : S\
| Massive. Calcareous. I o
= MwW24 - 9.4 4
NOTES: Refusal at 3.66 m below
surface. No seepage or sloughing
4.0 - encountered during drilling. Botehole
backfilled to surface with auger cuttings.
5.0

Page 1 of 1
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BOREHOLE NUMBER
FIELD BOREHOLE LOG s
PROJECT NUMBER: US(G1809 CASING STICKUP: 078 m
PROJECT NAME:  Geotechnical Investigation ' TOTAL DEPTH: 518 m
LOCATION: N.E. 1/4 of 31-14-26 W4M, M.D. of Willow Creek No. 26, AB GROUND SURFACE ELEVATION: 991.24 m
CLIENT: Martin Geomatic Consultants Lid. '
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN; 11 December, 2023 .
DATE COMPLETED: 11 December, 2023 t Geotechnical
SAMPLE El s = &£
o S e
> z| % Elz| S
55; 9 DESCRIPTION 5 1']] w E; E E
: | g SR BB HET
lé].i 5 kS 2 % 8 2 g =S| g a INSTALLATION
-1.0 e ———
Cap.
0.0 .
'\ TOPSOIL: 127 mm thick. ¥ Bentonite.
] SAND: Seme clay, some silt, Brown L Solid 25
10 (10YR 5/3) to greyish brown (10YR MW25 - | 75 P?!IC mm
: 5/2). Oxidized. Dry to moist. Compact. casing.
JE Massive. Calcareous.
. : 3 VAVARAZ
iy @ 1.2 m, clayey, sity. v Mwes | 19 | 96 | 120 ,
2.0 Sass< |5
Is MW27 - | 108 =
P Auger
3.0 o N cuttings.
IR NS "
4 TILL: Clay, silty, some sand. Brown LA Mwas ! 18 |120] 12.3 (=
1 ¢\ (10YR 5/3) to very dark grey (10YR LAY =
' 24 8/). Oxidized to non-oxidized. Dry to —N-— Hand slotted
40 “&O moist. Very stiff to hard. Massive. MW29 - | 11.8 | CI |36.1|14.4 =N 25mmPVC.
4 Calcareous. (=
T Qﬂ /\‘/\/\‘/\‘/ Ii |
XO : ANNAAMWGO | 45 |215] 15.6 (¢
50 ﬁ_q MW31 - | 148 -
J NOTES: Refusal at 5.18 m below
surface. Sloughing, but no seepage
encountered during drliling. Piezometer
6.0 - installed, annulus backfilled to surface
with auger cuttings. Water level at 4.34
. m below grade on 30 January, 2024.
7.0 '
8.0~
9.0 ____J___IL
Page 1 of 1
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BOREHOLE NUMBER
FIELD BOREHOLE LOG fevohs
PROJECT NUMBER: USG1809 CASING STICKUP: 994,78 m
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 3.66 m
LOCATION! N.W. 1/4 of 31-14-26 W4M, M.D. of Willow Creck No. 26, ABGROUND SURFACE ELEVATION: N/A
CLIENT: Martin Geomatic Consultants Lid. '
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 11 December, 2023
DATE COMPLETED: 11 December, 2023
SAMPLE ) o5 ~ 8
= | = Sl @
> ' z| % ElS| & |
— ) = | 33|y i
E (é) DESCRIPTION . IE i g o |:<_; |
= i
. 2 ;
LDLI L-j = 2 % 8 g % =5 a INSTALLATION |
i
]
0.0 =71 _———— A
5_ 4 TOPSOIL: 152 mm thick. Pé ;
| SAND: Ciayey, silty. Brown {10YR 5/3) h Qﬁ [
|| to dark grayish brown (10YR 4/2). .~ i
;| Oxidized. Dry to molst. Loose to O
)} compact. Massive. Calcareous. : 'Q:é !
; MW32 - | 70 &Oé
10 o ]
v
: 'Q.é
- Auqer i
2.0 S cuttings.
MW33 - | 168
XOK i
: Qq i
: @) |
3.0 : : Qq ~;
-~ MUDSTONE: Clay, silty, sandy. O 1
——| Greyish brown (10YR 5/2). Non- N
e oxidized. Dry to moist. Hard. Massive. - > QA
L= Calcar . y
T vEeareots ——Mw34 - {123 @)
NOTES: Refusal at 3.66 m below
surface. No seepage or sloughing
4.0 - encountered during drilling. Borehole
backfilled to surface with auger cuttings.
|
|
50t ] i | |
Page 1 of 1
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BOREHOLE NUMBER
FIELD BOREHOLE LOG 07
PROJECT NUMBER: USG1809 " CASING STICKUP: 0.96 m
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 549 m
LOCATION: N.W. 1/4 of 31-14-26 W4M, M.D. of Willow Creek No. 26, ABGROUND SURFACE ELEVATION: 994.39 m
CLIENT: Martin Geomatic Consulfants Ltd.
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W. ;
DATE BEGUN: 11 December, 2023 i i )
DATE COMPLETED: 11 December, 2023 t Geotechnical |
SAMPLE GRS |8
S 2l | @
= & g 5|2 o
E 8 DESCRIPTION ‘D_- o = 3 t-l-i
T 2 z 4l 3 olE | E
& | g 2| 518 208323 IWELL
o = < 519 2 21512 | 2 INSTALLATION ;
-1.0 — 4
1.0 Cap.
0.0 ~— . !
Nj‘ TOPSOIL: 102 mm thick. / ! Bentonite. |
* : <§f TILL: Clay, silty, sandy, trace gravel. # N i
10 Brown (10YR 5/3). Oxidized. Dry. Very MW37 144| 7.0 { -L4-— Solid 25 mm
a O stiff. Massive. Calcareous. 1 ] PVCcasing. :
Pt
20 _SOA B x ‘
. (N ]
171 MUDSTONE: Clay, sity, trace sand. MW3s - | 60 - |
- — Greyish brown (10YR 5/2). Non- —
3.0 -7 oxidized. Moist. Hard. Massive. |1~ Auger
-] Calcareous. E@} cuttings.
= E¥
40— MW39 - | 187 | ¢l |46.7[14.6 =M Hand slotted i
l ] ' = 25 mmPVC. ;
s (- i
] pag |
5.0 = :: \ l
Bon (E¢ |
: MW40 - | 187 _
NOTES: Refusal at 5.49 m below |
5.0 surface. No seepage or sloughing
encountered during drilling. Piezometer
Inzstalled, annulus backfilled to surface
) with auger cuttings. Piezometer dry on
30 January, 2024.
7.0 —
8.0
9.0
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A BOREHOLE NUMBER
FIELD BOREHOLE LOG o
PROJECT NUMBER: TSG1809 CASING STICKUP: N/A
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 3.66 m
LOCATION: S.E. 1/4 of 31-14-26 W4M, MLD, of Willow Creek No. 26, AB GROUND SURFACE ELEVATION: 992.00 m
CLIENT: Martin Geomatic Consultants Ltd. i
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W. |
DATE BEGUN: 11 December, 2023 *
DATE COMPLETED: 11 December, 2023 i
SAMPLE g g < g R i
Sl s | lElgle
| = 2| 8 S5 |uw
|18 DESCRIPTION ol SlalE ;
| A Sl 5 ale | T
=2 2 DS 29228 WELL
7 Q
g _L—J = 2 % 8 g ﬁ:{)) = | & a INS']_'ALLATION
0.0 i
2\ TOPSOIL: 127 mm thick. y OQ ] |
' N\
SAND: Clayey, silty. Brown {10YR 5/2) : Qﬁ !
to grey (10YR 6/1). Oxidized. Molst, > :
)| Loose to dense. Massive. Calcarcous, xoﬁ :
MW41 - | 56 |CL-125.2]18.5 ' )
1.0 ML E Qj \
NO)
: '(&<
>.Q§ ;
S
SOj— Auger :
00 K cuttings. ‘
MW42 - | 149 E Qﬁ
H» |
: -Qg
a0 <
b
P g
: Q<
F——— MW43 - 15.1 iOz
NOTES: Refusal at 3.66 m below e
surface. No seepage or sloughing ;
4.0 — encountered during drilling. Borehole
backfilled to surface with auger cuttings.
50
|
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' BOREHOLE NUMBER
FIELD BOREHOLE LOG s
PROJECT NUMBER: USG1809 CASING STICKUP: 1.07 m
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 38lm
LOCATION: S.E. 1/4 of 31-14-26 W4M, M.D, of Willow Creek No. 26, AB GROUND SURFAGCE ELEVATION: 990.87 m
CLIENT: Martin Geomatic Consultants Lid.
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 11 December, 2023 ) .
DATE COMPLETED: 11 December, 2023 | i eotechnical
SAMPLE GRS ~| &
¥ &= R R P
> | E =1 E]¥
=z 4 = = L
£ & - DESCRIPTION &) 8 = | 4B
=19 s || B a|2|f
=N o Tl%| B Sla|g WELL
a | £ e | s 'EI8| g |d|a|5|3 INSTALLATION
& | o = Z2 ||| 2 |23l |®
-1.0
Cap.
1
0.0 Solid'25 mm
- TOPSOIL: 127 mm thick. PVYC ¢asing.
SAND: Clayey, silty. Greyish brown | Bentonite.
: (10YR 5/2) to dark greyish brown NN
: (10YR 4/2). Oxidized. Moist. l.oose to > '
: compact. Magsive. Calcareous, =—— waa i 83 ; ]
1.0 ﬁ =
: b
‘ p=p
PP
; ; ]
20 . I;. i
' NN G
= gs.
MW45 - | 140 PP Hand siotted
— 25 mm PV,
3.0 | P;X
1 <§ TILL: Clay, silty, sandy. Brown. -§>
> O Oxidized. Moist. Hard. Massive. MW46 215| 13.2 Xb&
1 . MUDSTONE: Clay, silty, trace sand. ) =
| —] Greyish brown {10YR 5/2). Non- MW47 - | 131 —
[ oxidized. Moist. Hard. Massive, .
4.0 - Calcareous,
NOTES: Refusal at 3.81 m below
surface. Sloughing, but no seepage
ﬁ encountered during drilling. Piezometer
installed, annulus backfilled to surface
with auger cuttings. Water level at 2.01
50 m below grade on 30 January, 2024.
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BOREHOLE NUMBER
FIELD BOREHOLE LOG o110
PROJECT NUMBER: USG1809 CASING STICKUP: N/A
PROJECT NAME: Geotechmieal Investigation TOTAL DEPTH: 3.05m
LOCATION: S.W. 1/4 of 31-14-26 W4M, M.D, of Willow Creck No. 26, AB GROUND SURFACE ELEVATION: $92.96 m
CLIENT: Martin Geomatic Consultants Ltd. '
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 11 December, 2023 - ' .
DATE COMPLETED: 11 December, 2023 . - Geotechnical
SAMPLE T 5 - &
2| = S|l w
N z| 3 A
El @ DESCRIPTION A o = | e
= e - = & 10| =«
Il 2 214l 2 QB &
h| E g clel8] 8 lglg|d!l3 WELL
g5 = 2 o Q g IS |Z2 13 INSTALLATION
0.0 e e
A TOPSOIL: 152 mm thick. A
SAND: Clayey, siity, trace gravel. XOA
Brown (10YR 5/3} to dark greyish S
brawn {10YR 4/2). Oxidized. Moist. O
Loose to compact. Massive. N2
Calcarsous, A
Mw4s - | 82 i
@)
: 'QS
x_Oé
: & — Auger
N cutiings.
DA
\O)
SO
xOé
MW49 120| 84 e
©
TS
\O)
NOTES: End of borshole at 3.05 m
below surface. No seepage or
sloughing encountered during drilling.
- Borehole backfilled to surface with
auger cuttings.
4.0
5.0
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

BH111
PROJECT NUMBER: USG1809 CASING STICKUP: N/A
PROJECT NAME: Geotechnical Investigation TOTAL DEPTH: 3.05m
LOCATION: S.W, 1/4 of 31-14-26 W4M, M.D. of Willow Creck No. 26, AB GROUND SURFACE ELEVATION: 996.27 m
CLIENT: Martin Geomatic Consultants Ltd,
DRILLING METHOD: 150 mm Solid Stem Auger
LOGGED BY: M.W.
DATE BEGUN: 11 December, 2023
DATE COMPLETED: 11 December, 2023
SAMPLE gl = - 8
< = e | @
= & -] S &
£l & DESCRIPTION il 8 = | J| ¢
£l 9 gl E| |algls
T O 3 =
5 | £ 8| s 1518] 8181333 worniAmon
== = =z B 0o = S|ala | o '
0.0 T ]
>\, TOPSOIL: 102 mm thick. 2N
N 4
TILL: Clay, silty, sandy. Dark greyish AOA
P 4 brown (10YR 4/2). Oxidized. Dry. Very LS
) Qﬁ stiff. Massive, Calcareous. O
2 @)
: Q‘j
SOA MWS0 - | 118 >-O
1.0 —P: 'QF ﬁ Qﬁ
xO% )
*>. Q{ %— Auger
O é cuttings.
X 4 X Q
A g >
20p O)
O g
— @)
I —_| MUDSTONE: Clay, silty, trace sand. MW51 144 | 9.4 : 'Qﬁ
{7 Greyish brown (10YR 5/2). Non- = .
[ — 1 oxidized. Dry. Very stiff. Massive. WO
—_ ~ Calcareous. UAS
| >OJ
3.0+ — N
NOTES: End of borehole at 3.05 m
below surface. Sloughing, but no
seepage encountered during drilling.
. Borehole backfilled to surface with
auger cuttings.
4,0 -
5.0 J
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Project Name!

Geotechnical Investigation

Depth:

3.05m

Project Number: - USG1809 Testing Company: _ Unlon Street Geo.
Client: Field Technician: M.W.

Testhole: BH109 Sample Date: 11 December, 2023
Location: Lab Technician: B.B.

Sample Number: MW46 Date Tested: 20 December, 2023

Flexible Wall Permeameter (ASTM D5084-10)

Standard Test Method for Measurement of Hydraulic Canductivity of Saturated Porous Materials Using a Flexibie Wall Permeameter

Material and Test Description

Material Description:

Clay till
TestTyper ~_ Constant Head Remoulding Details
Mould Size: . Flexible Wall Max Dry Density tka/m°): - o
Sample Source: Shelby Tube (Un-Disturbed) Proctor ID: -
Fluid Used: ___|Deaired Water Percent Max (%) -
Fluid Reservoir: Burrettes Target Dry Densitz(kg/m:’): -
Initial Sample Characteristics
Water Content Sample Size
Wet + Tare (g): 579.3 Trial 1 2 3 4 Average
Dry + Tare {g): 513,2 Diameter {mm): 73.1 73.3 72.6 73 73.0
Tare {g): 12.6 Length {mmj: 83.7 83.8 83.4 83.8 83.6
Water Content (%): 13.2% Waeight {g) 754.4
Area {cm”°); 41.9 Specific Gravity (Note 2): 2.75
Volume (em”); 350.0 Void Ratio: 0.44
Wet Density (kg/m®): 2155 Saturation: 82.0%
Dry Density {kg/m®): 1904 Porosity: 30.7%
Final Sample Characteristics
Water Content Sample Size
Wet + Tare (g): 793.7 Trial 1 2 3 4 Average
Dy + Tare (g): 6642 Diameter {mm): 74.8 74.3 73.8 74.1 74.3
Tare (9): 11.6 Length (mm): 84.8 84.8 84.8 84.8 84.8
Water Content (%} 19.8% Weight (g} 782.2
Area (cm®): 43.3 Specific Gravify (Note 1): 275
Volume {em®): 367.2 Volid Ratio: 0.54
Wet Density {ka/m®): 2130 Saturafion: 100.0%
Dry Density (ka/m"): 1778 Porosily: 35.3%
Note 1: Spacific gravity for final sampie 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,
Page 10f4
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