Technical Document LA24034
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Part 2 Technical Requlrements NROB o st
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facliity(ies)

NRCB USE ONLY Application number Legal land description

B Approval [0 Registration [ Authorization LA24034 NE 22-8-25 W4M

[ Amendment

APPLICATION DISCLOSURE

This information is collected under the authority of the Agricultural Operation Practices Act (AOPA), and is subject to the
provisions of the Freedom of Information and Protection of Privacy Act. This information is public unless the NRCB grants a
written request that certain sections remain private.

Any construction prior to obtaining an NRCB permit is an offence and is subject to enforcement action, including
prosecution.

1, the applicant, or applicant’s agent, have read and understand the statements above, and I acknowledge that the information
provided in this application is true to the best of my knowledge.

AY é Zéﬁz;

Date of signing / ignature
won e/ s C7e. foere e Lle 2/ .
Corporate name (if applicable) Print name

GENERAL INFORMATION REQUIREMENTS
Proposed faclilities: list all proposed confined feeding operation facilities and their dimensions. Indicate whether any of the
proposed facilities are additions to existing facilities. (attach additional pages if needed)

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

(2 pens 41.5x97.5m each)
: |
D &4 [zd' ety . (already constructed) | g£ /_;’é e ggg T, el

[ <7 ; A, 397 (#5) NEe deep £1016 m’)

(already constructed but

3
with smaller dimensions) 2.5m Cé 90 m )

The application also includes permission to use an already constructed
concrete manure transfer pit (6.1 m x 4.27 m x 1.83 m deep). See page

low
peration facilities and their dimensions

Dimensions (m) NRCB USE ONLY
(length, width, and depth)

NRCB USE ONLY ) ) 1

See page 4 for existing facilities

Last updated February 26, 2021
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Part 2 — Technical Requirements NRCB Notural Resources

Conservation Board
Application under the Agricuitural 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
We /749¢ @ Lo CRCTE Run OFF pir
THO Rep/RAce JR7T fr7

Construction completion date for proposed facilities /4‘; 4)4/ _( 7 - 2 0} 20 .ZS—

Additional information

Livestaock 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)

No changes to what was proposed in Part 1: 5000 beef feeders + 1000 begf finishers

Last updated February 26, 2021
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-= . The calf hutch area is no longer in use and
S“b-— ~ has been removed in 2022 (LA23016)
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The three feedlot pens and agﬁ@) basin
~ have been approved (LA23016)

of the appéndix to Approval LA22031)
Y

09mx27 m

sin~30mx20 m x 4 m deep

Untitled Map
| Write & description for your map.

__o

ation g ; storage, including replacing concrete fine
Synthetic lined liquid manure storage converted into catch basin (catch basin 2) volume:1650 m3
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Pal't - TCChnical 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)

DECLARATION AND ACKNOWLEDGMENT OF APPLICANT CONCERNING WATER ACT LICENCE
issued by Alberta Environment and Protected Areas (EPA) for a confined feeding operation (CFO)
Date and sign one of the following four options

OPTION 1: Applying through the NRCB for both the AOPA permit and the Water Act licence

I DO want my water licence application coupled to my AOPA permit application.

Signed this day of , 20

Signature of Applicant or Agent

1. I(we) acknowledge that the CFO will need a new water licence from EPA under the Water Act for the
development or activity proposed in this AOPA application.

2. I(we) request that the NRCB process the AOPA application independently of EPA's processing of the
CFO’s application for a water licence.

3. In making this request, I (we) recognize that, if this AOPA application is granted by the NRCB, the
NRCB’s decision will not be considered by EPA as improving or enhancing the CFO’s eligibility for a
water licence under the Water Act.

4. 1(we) acknowledge that any construction or actions to populate the CFO with livestock pursuant to an
AOPA permit in the absence of a Water Act licence will not be relevant to EPA’s consideration of
whether to grant the Water Act licence application.

5. 1 (we) acknowledge that any such construction or livestock populating will be at the CFO’s sole risk if
the Water Act licence application is denied or if the operation of the CFO is otherwise deemed to be in
violation of the Water Act. This risk includes being required to depopulate the CFO and/or to cease
further construction, or to remove “works” or “undertakings” (as defined in the Water Act).

6. AS RELEVANT: I (we) acknowledge that the CFO is located in the South Saskatchewan River Basin
and that, pursuant to the Bow, Oldman and South Saskatchewan River Basin Water Allocation Order
[Alta. Reg. 171/2007], this basin is currently closed to new surface water allocations.

7. Provide: Water licence application number(s)

Signed this day of , 20

Signature of Applicant or Agent

- iti rli n

1. I (we) declare that the CFO will not need a new licence from EPA under the Water Act for the
development or activity proposed in this AOPA application. Has provided a copy of the
2. Provide: Water license number(s) or water conveyance agreement details _water licence (on file)

Signed this /S day of ‘/644/4 ,202%

re of Applicant or Agent

Last updated September 11, 2023
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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)

. l_f-:L"

1. At this time, I (we) do not know whether a new water licence is needed from EPA under the Water Act
for the development or activity proposed in this AOPA application.

2. If a new Water Act licence is needed, I (we) request that the NRCB process the AOPA application
independently of EPA’s processing of the CFO’s application for a water licence.

3. In making this request, I (we) recognize that, if this AOPA application is granted by the NRCB, the
NRCB'’s decision will not be considered by EPA as improving or enhancing the CFO’s eligibility for a
water licence under the Water Act.

4. 1 (we) acknowledge that any construction or actions to populate the CFO with additional livestock
pursuant to an AOPA permit in the absence of a Water Act licence will not be relevant to EPA’s
consideration of whether to grant my Water Act licence application, if a new water licence is needed.

5. I (we) acknowledge that any such construction or livestock increase will be at the CFQ’s sole risk if the
Water Act licence application is denied or if the operation of the CFO is otherwise deemed to be in
violation of the Water Act. This risk includes being required to depopulate the CFQO and/or to cease
further construction, or to remove “works” or "undertakings” (as defined in the Water Act).

6. AS RELEVANT: I (we) acknowledge that the CFO is located in the South Saskatchewan River Basin
and that, pursuant to the Bow, Oldman and South Saskatchewan River Basin Water Allocation Order
[Alta. Reg. 171/2007], this basin is currently closed to new surface water allocations.

7. Provide: Water license number(s) or water conveyance agreement details

Signed this day of , 20

Signature of Applicant or Agent

Last updated September 11, 2023
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Part 2 — Technical Requirements NRCB ‘ Natura) Resaurces

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

NRCB USE ONLY
ENVIRONMENTAL RISK SCREENING INFORMATION

ERST for proposed facilities See Decision Summary LA24034 for details

Facility Groundwater score Surface water score File number

ERST for existing facilities all facilities were scored and determined to pose a low risk to groundwater and surface water

Facility Groundwater score Surface water score File number

ERST related comments:

LA24024. T Poaa 8 of 49
oo T g oAt
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Last updated February 26, 2021



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)

NRCB USE ONLY

WATER WELL AND SURFACE WATER INFORMATION
Well 1250098 - decommissioned

Well IDs: Well 1250099 - decommissioned

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

If applicable, exemption for 30 m distance requirements applied: O ves Ono

Water Well Exemption Screening Tool ™ n/a

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

T ves (J no
ves [ no

Condition required: O ves O no

Condition required: O ves O no

Water Well ID Preliminary Screening Secondary Screening Facility
Score Score

Groundwater or surface water related comments:

Last updated February 26, 2021
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Part 2 — Technical Requirements NERCTH |2 tusl Resources

onservation Board
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): +/-3m

Requirements (m): Category 1:% Category 2:& Category 3:M Category 4:M
Technology factor: O ves X no

Expansion factor: O ves Kl no

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

LAND BASE FOR MANURE AND COMPOST APPLICATION

4 res irri
Land base required: 647 acres gated

Land base listed: 720 acres irrigated

Area not suitable: already subtracted

Available area 720 acres irrigated Requirement met: ves [ no
Land spreading agreements required: E ves [ no attached

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

Submitted and attached construction plans: K ves O no

Submitted aerial photos: K ves O no

Submitted photos: O ves Kl no

GRANDFATHERING

Already completed: K ves O no O n/a

If already completed, see _ LA03038

LA24034 TD Page 11 of 42
Last updated February 26, 2021




—

& / ' Ay
4 LA 1 PR 7 [ rELDS
< 7
/ /
/( ( / ¢ L L Fa Ve 4 /” /7 (
/
’ £ ol

T T &T T ST T E T R A R L Y A N T T I T N Y N I e T A S W e T L
LA24034 TD Page 12 of 42
Application LA24034 Page 9 of 26



Mame

Lsu

4459

Address
Legal Land
Location
MDS Spreadsheet based on 2006 AOPA Regulati
Category of] Type of Livestock Factor A |Technology| MU Lsu
Livestock Factor Factor
Beef Cows/Finishers (300+ lbs) 0.700 : 0.310 0.448
Feeders (450 - 300 Ibs 0.700] 0.700 0.500 0.245
Feeder Calves (<550 Ibs) 0.700) 0. 0.275 0.135
Dairy *Free Stall - Lactating Cows with all 0.800 “1.100 2.000 1.760
msocisted droes. hafers, and calves
("count *Free Stall - Lactating cows with Dry Cows 0.800 1.100] 1.640 1.443
lactating |l i
cows only) [Free Stall - Lactating Cows oaly 0.800) 1.232
Tie Stall - Lactating cows oaly 0.800 1.120
Loose Housing — Lactating cows cnly 0.800) 1.120
Diry Cow {Solid manure) 0.800 0.560
Dy Cow (Liquid mamre)
Replacements - Bred Heifers (Breeding to 0.800 0.450
(Calving)
Replacements - Growing Heifers { 350 lbs 1o 0.800] 0.700 0.525 0.254
breeding) i
Calves (< 350 Ibs) 0.800] 0.700 0.200 0.112
Swine |Farrow to finish * 2.000)5 1.780 3.916
Licuid [Farrow to wean * 2.000] 0670] 14
(*count Farrow only * 2.000] 0.530 1.166
sows only) |Feeders/Boars 2.000) 0.200 0.440
Growers/Roasters 2.000) 0.118 0.260
W eaners 2.000] 0.055 0.121
Swine Farrow to finish * 2.000 0. 1.780 2.848
Solid |Farrow to wean * 2.000 .800 0.670 072
{*Count Farrow only * 2.000 .B00 0.530 848
sows only) |Feeders/Boars 2.000 .800 0.200 .320
Growers/Roasters 2,000 0.800 0.118 0.189
Weaners 2.000 0.800 0.055 0.088
Poultry Chicken - Breeders - Solid 1.000 0.700 0.010 0.007
Chicken - Layers - Liquid (includes 2.000 1.100 0.008 0.018
associated pullets) =
Chicken - Layers - (Belt Cage} 2.000) 0.700 0.00: .01
Chicken - Layers - (Deep Pit) 2.000 700 0.00 .011]
Chicken - Pullets/Broilers .000 .0.700 0.00; .001|
Turkey - Toms/Breeders 1.000) 0. 0.020 014
Turkey - Hens (light} 1.000}" | 0.013 .009
Turkey - Broilers 1.000 0. 0.010 007
Ducks 1 0. 0.010 7
Geese 1.000] 0.020 0.014
Horses |PMU 0.650 ; 1.00 0.455
|Feeders > 750 [bs 0,650 . 1.00( 455
{Foals < 750 Ibs 0.650] 0.700 0.30¢ 137
Mules 0.600 1.00 420
Donkeys 0.600 700 0.670 0.281
Sheep Ewes/Rams 0.600]  0.700 0.200 0.084
Ewes with lambs 0.600 0. 2 0.105
{Lambs 0.600) 0] 0.050 0.021
Feeders 0600]  0.700] 0.100 0.042
Goats Meat/Milk (per Ewe o700 0.170 0.083
Nannies/Billies 0.700) 0.140 0.069
Feeders 0.700 0.077 0.038
Bison Bison 1.000 0.420
Cervid Elk 0.600] ; 0.600 0.252
Deer 06000  0.700 0.200 0.084
Wild Boar |Feeders 2000] 0.140 0.224
Sow (famowin: 000] O 0.371 0.554
Total
For New Operations
Dispersion Factor 1
Distance
Category Odour Objective Feet Metres
41.04 2,021 616
5472 695 121
68.4 368 1.027
4 109.44 389 1.643
For Expanding Operations
Dispersion Factor Ve
Expansion Factor 077
Distance
Category Odour Objective Feet Metres
41.04 556 474
2 54.72 075 632
3 68.40 2,584 TN
K 109.44 4.150 1,265

1.670.8

LA24034 TD Page 13 of 42
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Name 0

Address (1}

Legal Land

Location 0

Landb Requi ts (hectares) based on 2006 AOPA requirements

Category of Type of Livestock MNumber of | Dark Brown Grey Black Irrigated

Livestock Animals | & Brown Wooded (ha) {ha)
(ha) (ha)

Beef Cows/Finishers {900+ lbs) 1000 125 104 78 62
Feeders (450 - 500 Ibs) 5000 400 335 250 200
Feeder Calves (<550 Ibs - 5 - =

Dairy *Free Stall - Lactating Cows with all 0 0 [1] 0
mssociated dries. heifers and calves

(*count "Free Stall - Lactating cows with Dry Cows 0 s = 2 =
onky

cows only) |Free Stall - Lactating Caws caly . - 7
Tie Seall - Lactating cows auly - - 0 1]
Loose Housiug — Lactating cows only - - - -
Dry Cow {Solid manure) - - - -
Dry Cow { Liguid manure) - 5 - =
Replacenents — Bred Heifers (Breeding 1o - - = =
Calving)
Replacements - Growing Heifers (350 Ibs to 0 = 5 - =
breedmg)
Calves (= 130 Ibs) 0 - - - =

Swine |_Ferww to finish * - 0 =

Liquid |Farrow to wean * 0 - = _i - 3

{*count |Farrow only * 0 2 | X F;

sows only) |Feeders/Boars 0 - o] 0 0]
Growers/Roasters 0 - - = =
Weaners '] - i = 2

|

Swine |Farrow to finish * 0 - - - -

Solid |Farrow to wean * 0 - = B 3

("Count Farrow only * 0 = & 2

sows only) |FeedersiBoars 0 = - = 5:
Growers/Roasters 0 = = = ]
Weaners 0 - £ 3 2

| e | 0

Poultry Chicken - Breeders - Solid [i] - = = =
Chicken - Layers - Liquid {includes 0 - o 0 1]

associated pullels

Chicken - Layers - (Belt Cage)
Chicken - Layers - (Deep Pit)

| Chicken - Pullets/Broilers
Turkey - Toms/Ereeders
Turkey - Hens (light)

|associated pullets)
0
a
0 0
0 0
; 1
Turkey - Broilers 0 - - - 5 |
Ducks 0 0 0 g_! ﬂ
Geese a 0 0 oi 0
| S ©
Horses  [PMU 0 0 0 o i)
|Feeders > 750 Ibs 0 - 0 “ =
[Foals < 750 ibs [ 2 = =
Mules a - - - -
=
Sheep Ewes/Rams - [i] [i] o]
Ewes with lambs - - - -
Lambs = = = =
0 0 0 0
1] 0 o

=1=]
(=1=]
(=1i=]

2 0 0

0 B S =

0 ] ]
Tolal Heclares T 5250] _ 439.0] 328.0] 262.0]
[Total Acres 1257.3 1064.6 810.5 647.4]

LA24034 TD Page 14 of 42
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Part 2 — Technical Requirements NERCTH |2 tusl Resources

onservation Board
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 Eyves [Ono
DATES OF APPROVAL OFFICER SITE VISITS

18/10/2024

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES

Date deeming letters sent: August 28, 2024
MD of Willow Creek

Municipality:

El letter sent E response received X written/email [ verbal [0 no comments received

Alberta Health Services: NA

[ letter sent O response received O written/email O verbal 0 no comments received
Alberta Environment and Parks: RN

K1 letter sent response received IE written/email 0 verbal [0 no comments received
Alberta Transportation: O n/a

K] letter sent response received | written/email O verbal 0 no comments received
Alberta Regulatory Services: X N/A

[ letter sent O response received O written/email O verbal 0 no comments received
Other: Blood Tribe |:| N/A

[X] letter sent O response received O written/email O verbal K] no comments received
other: _ LNID O n/a

K] letter sent | response received X1 written/email O verbal 0 no comments received

The application was also sent to Atco Gas who is a ROW on this land. No response was received

LA24034 TD Page 15 of 42
Last updated February 26, 2021
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Part 2 — Technical Requirements NRCB Notural Resources

onservation Board

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

SOLID MANURE, COMPOST, & COMPOSTING MATERIALS: Barns, feedlots, & storage facilities -
Naturally occurring protective layer

(complete a copy of this section for EACH barn, feedlot, and storage facility for solid manure, composting materials, or compost with
a naturally occurring protective layer for the liner)

Facility description / name (as indicated on site plan) 1. feediot pens new  (x2)

2.
Manure storage capacity
: NRCB USE ONLY
Length (m) Width (m) Depth below ground level (m) Estimatad storage capacity (i)
L 97 41 0
2.
TOTAL CAPACITY Srdanih

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

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

Runoff control catch basins 4 and 5

Naturally occurring protective layer details

Provide details (as required)

Thickness of raturally see engineering report attached

occurring protective layer
>6m

(m)
Soil texture
% sand % silt % clay
Depth and type of soil tested Hydraulic conductivity (cm/s) Describe test standard used

Hydraulic conductivity

- naturally occurring 2 m Fine sand loam ¥ !
protective layer & 1x10E-7 Falling Head

Additional information (attach copies of soil test reports) NRCB USE ONLY
Requirements met: X1 ves O no
Condition required: O ves Kl no
Report attached: K1 vyes O no

Last updated February 26, 2021

LA24034 TD Page 16 of 42
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Part 2 — Technical Requirements NROB | et Eedouses

‘ 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 -
Naturally occurring protective layer (cont.)

NRCB USE ONLY

Nine month manure storage volume requirements met: O ves YES with sTMs [ NO
Depth to water table: below 6.2 m Requirements met: X ves O no
Depth to uppermost groundwater resource: below 6.2 m Requirements met: X1 ves [ no

ERST completed: & see ERST page for details

Surface water control systems

Requirements met: Kl ves O no Details/comments:

Runoff captured in catch basins 4 and 5

Naturally occurring protective layer details
Layer specification comments (e.g. sand lenses; layering uniform or irregular; number and location of boreholes):
Uniform layering of firm, very fine sandy loam to a depth of 9.2 m. Free water was only

encountered in one borehole at a depth of 7.5 m located in the vicinity of the calf shelter to
the north east of the CFO.

Last updated February 26, 2021 LA24034 TD Page 17 of 42
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- . Natural Resources
Pal't 2= TBChlllcal Reqllll‘emel'lts NRC Conservation Board
Application under the Agricultural Operation Practices Act for a confined fi g operation, collection area and/or manure storage facilitylies)

LIQUID MANURE STORAGE: Concrete or steel tank (required to be engineered)

(complete a copy of this section for EACH proposed concrete or steel tank for liquid man

Facility description / name (as indicated on site plan) 1. ﬁl?//(( z@/!ﬁé // f

(concrete runoff transfer pif)

2.
Manure storage capacity
Dimensions (or length Bapih Dalow graiad NRCB USE ONLY
ol voat Shemeian) Beptuim) level (m) Calculated storage capacity Filled in lower %?
) (excl. 0.3 m freeboard) (m®)

Y/N

L bogbk | G2z L, P31

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

THIS 1S Rud OFF RO (é"f/eéé whee s we

Grna parg) 1o o7 HeL (0/00041 ’

Concrete or steel tank details

Concrete thickness Method of sulphate protection
8 M
Mo ey Aopr Concrete strength Concrete reinforcement size and spacing

32 /‘7/9 /Oﬁﬁ%d 12" Fpel wﬁf

Manure storage tank walls: provide details on the construction of the proposed manure storage tank walls

The constructed transfer pit for manure contaminated runoff meets the liner
requirements for catch basins assumed to be equivalent to a category B (liquid
manure - shallow pits) Technical Guideline 096-93 Non-engineered concrete liners
for manure collection and storage areas.

Last updated February 26, 2021
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O'Sullivan's Concrete Ltd.

177 PO Box 177

Fort Macleod AB TOL 0Z0
accounting@osullivansconcrete.com
GST/HST Registration No.: 719049900RT 0001

INVOICE

BILL TO INVOICT 1929
FramCon Construction Ltd DATE 14/08/2023
Box 745 [ERMS Net 30
Fort Macleod Ab TOL 0Z0 DUE DATE 13/09/2023
DATE ACTIVITY DESCRIPTION TAX OTY RATE AMOLUINT

11/08/2023 F.M-32 MPAWIFLY 32 MPAW/FLY ASH GST 7
ASH
FUEL SURCHARGE FUEL SURCHARGE - PER M3 GST 7
ENVIRO Enviro Fee- Per M3 GST 7

**S of Macleod**
Peter Van Driel

\ UBTOTAI
/ GOl @5
TOTAL
BALANCE DUE
TAX SUMMARY
RATE TAX
Please Make Payment ta O'Sullivan's Concrete (4,
We appreciate your business. Please find your invoice detalls here. Feel free to contact us if you have any questions
[-Transfers a epled to nting@osulhvansconcrele.com
please nelude ) wimber in memo
Have a great day! LA24034 TD Page 20 of 42
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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)

RUNOFF CONTROL CATCH BASIN: Naturally occurring protective layer

(complete a copy of this section for EACH proposed runoff control catch basin with a naturally occurring protective layer)

3. Catch basin 5 K
" Extension of Catch Basin 4 (final
" dimensions) -

Facility description / name (as indicated on site plan)

Determination of runoff area
Provide a plan and show how you calculated the area contributing to runoff for each catch basin

see calculator below

Catch basin capacity

Deoth bel Slope run:rise NRCB USE ONLY
] Total depth S e . Inside .
Length (m) | Width (m) (m) ground level Inside side Outside Calculated storage capacity
(m) end walls walls walls (excl. 0.5 m freeboard) (m?3)
L] 2840 W25m| 2.5 25 31 31 1,016 m?
> 40 25 3 3 3:1 3:1 1,116 m3
3.

TOTAL CAPACITY

Naturally occurring protective layer details

) Provide details (as required
Thickness of naturally ( 9 )

occurring protective

layer 5.8 see eng report attached
o SRS |
Soil texture
% sand % silt Y %clay
Depth and type of soil tested Hydraulic conductivity (cm/s) Describe test standard used

Hydraulic conductivity -
naturally occurring 62m

rolacki . 1x10 E-7 cm/sec Falling Head
Bratecsve Rver Find sand - loam g

Catch Basin - Design and requir

g ts can be found in
Technical Guideline Agdex 096-101 NRCB USE ONLY

Requirements met: XJ YEs [J No
Condition required: BJ Yes [J no
Report attached:  [X yEs [ no

If soil info differs per facility include additional soils page.

Last updated: 31 Mar 2020 Page of
NRCB USE ONLY

LA24034 TD Page 21 of 42
Application LA24034 Page 15 of 26



Catch Basin Storage Volume Calculator

|Construction Dimensions of Catch Basin

Overall Dimensions of Catch Basin

Catch Basin
Dimensions

Total Length*, m
Total Width*, m
Total Depth*, m
Design Capacity Depth 2.00 m
End Slope*, run:rise
Side Slope*, run:rise
Length of Bottom 250 m
Width of Bottom 10.0 m
Capacity @ top of Bank 1,469 m’

131 ft
82 ft
8 ft
7 ft
3 runirise
3 run:rise
82 ft
33 ft

Capacity (@tob)
51,868 ft°
323,080 Imp. Gal.

CFO Name 4,
Land Location 4

Paved Runoff Catchment Area(s)
(m) | width m) | Area(m?)

Total Area (m?)

Unpaved Runoff Catchment Area(s)
Length (m) | Width (m) Area (m®)

Design Capacity of Catch Basin (freeboard level)

Design Capacity
(freeboard level)

Length (design capacity depth) 37.0 m 121 ft Total Area (mz)
Width (design capacity depth) 220 m 72 ft
Total Depth 2.5 m 8 ft
Design Capacity Depth 200 m 7 ft Rainfall (Select Town 3)
End Slope 3 run:rise 3 runirise
Side Slope 3 run:rise 3 run:rise AOPA Design Rainfall 85 mm
Design Capacity (freeboard level) | 1,016 m’ 35,880 ft° Minimum Catchbasin Storage Volume Requirec
223,489 Imp. Gal. 0 m®* o ft*
level) 814 m? 8,762 ft’ 0 Imp. Gal.
** Design capacity of catch basin should be equal tc
or greater than, minimum storage volume required.
|« 400 m
25 m #I m
Liner msssem
< 37.0 m >
A
“— 250m ——»
25.0 |m I 10.0 m #m
A

Lines in Black - Overall catch basin dimensions

Lines in Blue - Design capacity depth dimensions (excludes freeboard)

NTS - Not To Scale

LA24034 TD Page 22 of 42



Catch Basin Storage Volume Calculator Extension of catch basin 4

Construction Dimensions of Catch Basin CFO Name 4
Land Location ,

Overall Dimensions of Catch Basin

Total Length®, m

Total Width*, m Paved Runoff Catchment Area(s)

Total Depth®y m Length (m) | Width(m) | Area(m®)
Design Capacity Depth 250 m :
|End Slope”; run:rise

Side Slope*, run:rise

Length of Bottom 70 m

Width of Bottom 220 m

Total Area (m?)
Capacity @ fop of Bank 1,569 m” Unpaved Runoff Catchment Area(s)

Length (m) | Width (m) | Areaim?)

Design Capacity of Catch Basin (freeboard level)

Length (design capacity depth) 20 m Total Area (m°) 15,908])
Width (design capacity depth) 370 m

Total Depth 30 m

Design Capacity Depth 250 m Rainfall (Select Town ;)
|End Slope 3 runirise

Side Slope 3 run:rise AOPA Design Rainfall 90 mm

Design Capacity (freeboard level) | 1,116 m’ 39,420 ft [Minimum Catchbasin Storage Volume Requirec

2455 . 931 m’ " 32864.465 ft’
level) ) 814 m’ : 204707.26 Imp. Gal.

** Design capacity of catch basin should be equal to
or greater than, minimum storage volume required.

'y

250 m »|
|

3i0m SI m
A 4

Liner

N T e————

e i0om —

40.0 [m v220 m #m

Lines in Black - Overall catch basin dimensions
Lines in Blue - Design capacity depth dimensions (excludes freeboard)

NTS - Not To Scale

LA24034 TD Page 23 of 42
Application LA24034 Page 17 of 26
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Part 2 — Technical Requirements NRCB ‘ Natural Resources

onservation Board

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

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

Facility 1
N — _ -
ame / description Catch basin 1 + 2 Capacity 1: 909 m3 2: 1359 m3
Facility 2
N — ] -
ame / description catch basin 3 Capacity 3: 504 m3
Facility 3
Name / description . ) . | Capacity 3
catch basin 4 new dimensions 1116 m
Facility 4
Name / description catch basin 5 (adjusted Capacity 1016 m?3
P HIV PP - DA P |
aMeENSIons)
TOTAL CAPACITY 4904 m3
RUNOFF VOLUME FROM CONTRIBUTING AREAS 4013 m3
MEETS AOPA RUNOFF CONTROL VOLUME REQUIREMENTS Klves (I no

LA24034 TD Page 24 of 42

Last updated February 26, 2021
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March 29, 2016

Amec Foster Wheeler File: BX30399

aimnec
Van Driel Farms Ltd. P e
P.O. Box 2664 fostel
Fort Macleod, Alberta TOL 0Z0 W h ee [ er

Attention: Mr. Peter Van Driel

Re: Geotechnical Review and Evaluation
Proposed Pens and Catch Basin
NE-22-8-25-W4, near Fort Macleod, Alberta

As requested, Amec Foster Wheeler Environment & Infrastructure has carried out a geotechnical
review and evaluation of the above captioned site relative to the required protection of the
groundwater resource, as required by the Agricultural Operation Practices Act, AB Reg.
267/2001 (hereinafter referred to as "AOPA”).

This letter encompasses the soil conditions associated with a proposed catch basin located near
the north side of the existing feed lot, a series of newer pens west of the historical area of pens,

a feedlot expansion area to the west, and an existing barn at the east side of the farm yard (see
Figure 1).

In order to demonstrate the suitability of the natural clay soils for consideration as a naturally
occurring protective layer, a series of boreholes were advanced at the site on February 22, 2016,
at the approximate locations illustrated on Figure 1. The boreholes were advanced by a truck-
mounted drill rig owned and operated by Chilako Drilling Services, and extended to depths
ranging between of about 6 m and 9.2 m below existing grades. These boreholes were logged
by Mr. Larry DeLong of Chilako Drilling Services Lid (see attachments).

In general, the soils encountered within the current test holes included lacustrine silt/loam to silty
clay loam soils to the termination depths of each of the boreholes.

In order to demonstrate the permeability of the subsurface soils, 50 mm diameter PVC
monitoring wells were constructed in boreholes VDF1-16, VDF9-16, and VDF12-16. Borehole
VDF1-16 was screened from 5.5 m to 8.8 m depth, borehole VDF9-16 was screened from 5.4 m
to 8.7m depth, and borehole VDF12-16 was screened from 2.5m to 5.8 m depth. Well
saturation of the 50 mm diameter monitoring wells was carried out by filling the monitoring well to
the top of the well for several consecutive days. After three days, the 24 hour water drop in the
standpipes ranged between about 0.3 m and 0.5 m at VDF1-16 and VDF12-16, and to a depth of
about 2.4 m at VDF9-16. A four hour comparison test was also carried out at VDF9-16, during
which time about a 0.5 m drop in the water column was observed during the four hour test
period. During the testing, the well locations were protected, and care was taken to ensure that
the column of water being monitored in the well was not frozen during the testing.

in order to calculate the permeability of the screened portion of the clay stratum, a modified
falling head test (as outlined in the USBR Engineering Geology Field Manual Volume 2 [2001])
was used. The input variables and output data are outlined on the In Situ Permeability Test

Amec Foster Wheeler

Environment & Infrastructure

469 — 40 Street South

Lethbridge, AB, CANADA T1J 4M1

Tel +1(403) 327-7474

Fax +1 (403) 327-7682 www.amecfw.com

LA24034 TD Page 25 of 42
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e e amec foster wheeler

Geotechnical Review and Evaluation —Pens and Catch Basin Areas
NE-22-8-25-W4, near Fort Macleod, Alberta

reports, attached. As outlined on the reports, the results of the in situ permeability testing
indicate a hydraulic conductivity, ks, in the order of 1.0 x 10° em/s at borehole VDF1-18,
1.0 x 107 cm/s at borehole VDF9-16, and 2.8 x 10 cm/s at borehole VDF12-16.

Using the measured permeability of the clay stratum, the 3.3 m portion of clay which has been
screened at the boreholes has been estimated to represent an equivalent of more than 25 m of
naturally occurring materials having a hydraulic conductivity of 1 x 10-6 cm/s. This represents
natural material protection in excess of the minimum requirements outlined by the AOPA for a
catch basin (minimum 5 m, Section 9.5-b) and for solid manure storage (minimum 2 m,
Section 9.5-c).

Conclusion

Based on the results of the current investigation and permeability testing, and our understanding
of the site and proposed development at the site, it is Amec Foster Wheeler's opinion that the
naturally occurring materials at the site satisfy the requirements for a naturally occurring
‘protective layer’ for the existing and proposed pens as well as the proposed catch basin, as
outlined in the AOPA.

We trust this satisfies your present requirements. |f you have questions or require further
information or clarification, please don't hesitate to contact the undersigned.

Respectfully submitted,

Amec Foster Wheeler Environment & Infrastructure

A divisjgn of Amec Foster Wheele ricas Ltd.
‘: /\?\-' e LA BAR

~

! WO 5 !
John Lopbezoo, P.Eng. céy\,qfﬁ__{:“;: @y
Senior Qeotechnical Enginee N j K\.ﬁ(*: i ’n

: i L ﬁﬁj - APEGA Permit: P04546

nts:
Figure 1 4 Borehole Location Plan
In Situ Permeability Test Calculations — VDF1-16, VDF9-16 (4 hr & 24 hr), and VDF12-16

Soil Profife and Parent Material Description, Chitako Drilling Services (VDF1-16 to VDF13-16)

Amec Foster Wheeler File: BX30399

LA24034 TD Page 26 of 42
Application LA24034 Page 19 of 26



9 40 0z 9bed yE0yZy uoneolddy
2y 40 Lz 9bed AL ¥€0vev

910z ‘Aenigad "I Swied |auQg ueA ue|d uoneso ajoyaiog 1 by




VDF1-16

amec

In Situ Permeability Test foster
wheeler
Modified Falling Head Permeability Equation
, | sinh™ £
r r.. |2H,~2 2H,H, —tH,
K, = In -In v
2emt 2 2H, -t 2H H, —H, j =
taken from USBR Engineering Geology Field Manual Volume 2 (2001) |l—
1 / .
VDF1-16 - Van Driel Farms Ltd. (South of Proposed Pens) \ . x [ .
Amec Foster Wheeler File: BX30399 I
| S
a Terms Value Definition W " 0%
& D 0.0520 diameter of standpipe (m) =
= De 0.1500 diameter of borehole (m) 2
E L 3.30 length of sand section (m)
= 9.60 initial height of water above base of hole (m) 80
E h 9.27 final height of water above base of hole (m) _
Z t 24.0 time of test (h) .
Vi
o =7 e TR -—;r‘- "’L
Ks= 1.0E-08 cm/sec > [.,,_. C

LA24034 TD Page 28 of 42
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VDF9-16 A
amec

In Situ Permeability Test foster

Modified Falling Head Permeability Equation

5 sinh'l—g-
o r, ln[zu,we]_[n{zmﬁz Jm',]
2

7Y, 2H, ¢ 2H,H, — tH, tlj ;
—_—— — ] I ——— et e — —
taken from USBR Engineering Geology Field Manual Volume 2 (2001) l
i. %
VDF9-16 - Van Driel Farms Ltd. (Proposed Catch Basin Area 1) | ' - [ )
Amec Foster Wheeler File: BX30399 :I
| i
&  Terms Value Definition (] [ h
AT 0.0520 diameter of standpipe (m) S
< De 0.1500 diameter of borehole (m) 2
E L 3.30 length of sand section (m) 5
= h1 9.50 initial height of water above base of hole (m) 0
E 7.06 final height of water above base of hole (m) _
z t 24.0 time of test (h)

Ks= 9.0E-08 cm/sec

LA24034 TD Page 29 of 42
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VDF9-16

In Situ Permeability Test

Modified Falling Head Permeability Equation

K ’3[

’tzem[

2H, ~¢

sinh'li
r, m[th ~¢ ]_ In[2H1H, —¢H, ]
2

2H,H, — ¢H,

taken from USBR Engineering Geology Field Manual Volume 2 (2001)

VDFS-16 - Van Driel Farms Ltd. (Proposed Catch Basin Area 1)
Amec Foster Wheeler File: BX30399

Terms

INPUT VARIABLES
~gzrgo

Value Definition
0.0520 diameter of standpipe (m)
0.1500 diameter of borehole (m)
3.30 length of sand section (m)
9.50 initial height of water above base of hole (m)
8.97 final height of water above base of hole (m)
4.0 time of test (h)

Ks=

1.0E-07 cm/sec

S TE)

amec
foster
wheeler

e e —

LA24034 TD Page 30 of 42
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V.

VDF12-16 Js
amec &~

In Situ Permeability Test foster
wheeler
Modified Falling Head Permeability Equation

cbord
5 |sinh™—
3 i . ln[?Hl—t]_ln[Qb’,H, -m,]

5.87 final height of water above base of hole (m)
24.0 time of test (h)

Y7y ) 2H, —¢ 2H,H,—tH, ¥
W i SRR NS
taken from USBR Engineering Geology Field Manual Volume 2 (2001)
VDF12-16 - Van Driel Farms Ltd. (East barn area) = { '
Amec Foster Wheeler File: BX30399
|

2 Terms Value Definition ) )

= o] 0.0520 diameter of standpipe (m) =

<  De 0.1500 diameter of borehole (m) s

E L 3.30 length of sand section (m)

> h1 6.40 initial height of water above base of hole (m) Y

5 n

o

= t

Ks= 2.8E-08 cm/sec

LA24034 TD Page 31 of 42
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CHILAKO DRILLING SERVICES LTD

Box 942 Coaldale, Alberta, T1M 1M8

(403) 345-3710

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION

Site Location: Van Driel Farms

Date: 22-Feb-16

Fole # Location Depth Texture [Moisture [Geological {Sample (Remarks
VDF1-1g SE Comer | 003 |VFSL| M | Topsoil
of Aread | 0.364| VFSL| SM Lac Firm, silty, olive brown
0334069 | 6.4-6.7 | VFSL M Lac Firm, silty, olive brown
5504081 | 6.7-9.2 | VFSL M Lac 7.0-9.0 |Firm, silty, olive brown
50mm H.C. Well Installed to 8.8m
Screen: 8.8-5.8m
Sand: 8.8-5.5m
Bentonite: 5.54.0m
Stickup: 0.4m
VDF2-16f Area 1 048 | VFSL M Lac Firm, silty, olive brown
0334041 | 4.86.2 | VFSL M Lac Firm, silty, olive brown
5504281 Increase in silt with depth
VDF3-16f Area 3 0-1.8 | VFSL M Lac Firm, silty, olive brown
0334107 | 1.8-26| SiL M Lac Firm, sandy, olive brown
5504138 | 2.66.2 | VFSL M Lac Firm, silty, olive brown
VDF4-16f Area4 0-3.0 | VFSL M Lac Firm, silty, olive brown
0333998 | 3.0-35| SiL M Lac Firm, sandy, olive brown
5504083 { 3.5-6.2 | VFSL M Lac Firm, silty, olive brown
VDF5-16] Area2 0-0.7 SiL M Lac
0333985 | 0.7-24 | VFSL M Lac Firm, silty, olive brown
5504280 | 2.4-3.3 ] VFSL {VM-Satf Lac Soft, silty, olive brown
3.36.2 | VFSL M Lac Firm, silty, olive brown
VDF6-16] Area2 0-0.3 | VFSL M Lac Firm, silty, olive brown
0333878 | 0.3-6.2 | VFSL M Lac Firm, silty, olive brown
5504302
VDF7-16] 0333947 0-16 | VFSL M Lac Firm, silty, olive brown
5504302 | 1.6-25| SiL [vVM-Salj Lac Soft, sandy, olive brown
25621 VFSL M Lac Firm, silty, olive brown
VDF8-16{ 0333998 | 04.2 | VFSL M Lac
5504333 | 4.2-521 SiL M Lac Firm, silty, olive brown
5.2-5.7 IsiLsicL] M Lac Firm, silty, olive brown
5.76.2 | VFSL M Lac Firm, silty, olive brown

LA24034 TD Page 32 of 42
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SOIL PROFILE AND PARENT MATERIAL DESCRIPTION

Site Location: Van Driel Farms

Date: 22-Feb-16

Hole # Location Depth Texture [Moisture |Geological {Sample |Remarks
VDF9-16] 0334040 0-2.3 | VFSL M Lac
5504368 | 2.3-2.7 | VFSL M Lac Firm, trace gravel, olive brown
2745 | VFSL M Lac Firm, silty, olive brown
45491 SiL | M-VM Lac
4.96.0 ] VFSL M Lac
6.0-9.2| SiL VM Lac 6.0-7.5 low plastic, sandy, olive brown
Free water @7.5m
50mm H.C. well installed to 8.7m
Screen: 8.7-5.7m
Sand: 8.7-5.4m
Bentonite: 5.4-3.0m
Stickup: 0.3m
VDF10-16] 0333889 0-06 | VFSL M Lac Silt lenses
5504369 | 0.66.2 | VFSL M Lac
/DF1 1-1? 0333956 0-1.2 | VFSL M Lac
5504403 | 1.2-1.8] SiL M Lac
186.2 | VFSL M Lac
/DF12-14 0334241 0-16 | VFSL M Lac
5504264 | 1.6-3.1 ] VFSL | SM Lac
3.16.0 | VFSL M Lac 4.5-6.0 increase in silt
50mm H.C. well installed to 5.8m
Screen: 5.8-2.8m
Sand: 5.8-2.5m
Bentonite: 2.5-0.0m
Stickup: 0.4m
YDF1 3-1(# 0334238 0-3.3 | VFSL M Lac
5504237 | 3.36.2 | VFSL M Lac Stight increase in silt

All holes, exci:ept VDF9-16, were dry upon completion of work.
|
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March 29, 2016

Amec Foster Wheeler File: BX30399

) amecC
iy e e foster
Fort Macleod, Alberta TOL 0Z0 W h e e te r

Attention: Mr. Peter Van Driel

Re: Geotechnical Review and Evaluation
Proposed Pens and Catch Basin
NE-22-8-25-W4, near Fort Macleod, Alberta

As requested, Amec Foster Wheeler Environment & Infrastructure has carried out a geotechnical
review and evaluation of the above captioned site relative to the required protection of the
groundwater resource, as required by the Agricultural Operation Practices Act, AB Reg.
267/2001 (hereinafter referred to as “AOPA”).

This letter encompasses the soil conditions associated with a proposed catch basin located near
the north side of the existing feed lot, a series of newer pens west of the historical area of pens,
a feedlot expansion area to the west, and an existing barn at the east side of the farm yard (see
Figure 1).

In order to demonstrate the suitability of the natural clay soils for consideration as a naturally
occurring protective layer, a series of boreholes were advanced at the site on February 22, 2016,
at the approximate locations illustrated on Figure 1. The boreholes were advanced by a truck-
mounted drill rig owned and operated by Chilako Drilling Services, and extended to depths
ranging between of about 6 m and 9.2 m below existing grades. These boreholes were logged
by Mr. Larry DeLong of Chilako Drilling Services Ltd (see attachments).

In general, the soils encountered within the current test holes included lacustrine silt/loam to silty
clay loam soils to the termination depths of each of the boreholes.

In order to demonstrate the permeability of the subsurface soils, 50 mm diameter PVC
monitoring wells were constructed in boreholes VDF1-16, VDF9-16, and VDF12-16. Borehole
VDF1-16 was screened from 5.5 m to 8.8 m depth, borehole VDF9-16 was screened from 5.4 m
to 8.7 m depth, and borehole VDF12-16 was screened from 2.5m to 5.8 m depth. Well
saturation of the 50 mm diameter monitoring wells was carried out by filling the monitoring well to
the top of the well for several consecutive days. After three days, the 24 hour water drop in the
standpipes ranged between about 0.3 m-and 0.5 m at VDF1-16 and VDF12-16, and to a depth of
about 2.4 m at VDF9-16. A four hour comparison test was also carried out at VDF9-16, during
which time about a 0.5 m drop in the water column was observed during the four hour test
period. During the testing, the well locations were protected, and care was taken to ensure that
the column of water being monitored in the well was not frozen during the testing.

in order to calculate the permeability of the screened portion of the clay stratum, a modified
falling head test (as outlined in the USBR Engineering Geology Field Manual Volume 2 [2001])
was used. The input variables and’ output data are outlined on the In Situ Permeability Test

Amec Foster Wheeler

Environment & Infrastructure

469 — 40 Street South

Lethbridge, AB, CANADA T1J 4M1 LA24034 TD Page 34 of 42
Tel +1(403) 327-7474

Fax +1(403) 327-7682 www.amecfw.com
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March 29, 2016
March 26,2016 amec foster wheeler ?
Geotechnical Review and Evaluation —Pens and Catch Basin Areas

NE-22-8-25-W4, near Fort Macleod, Alberta

reports, attached. As outlined on the reports, the results of the in situ permeability testing
indicate a hydraulic conductivity, ks, in the order of 1.0 x 10 cm/s at borehole VDF1-16,
1.0 x 107 cm/s at borehole VDF9-16, and 2.8 x 10" cm/s at borehole VDF12-16.

Using the measured permeability of the clay stratum, the 3.3 m portion of clay which has been
screened at the boreholes has been estimated to represent an equivalent of more than 25 m of
naturally occurring materials having a hydraulic conductivity of 1 x 10-6 cm/s. This represents
natural material protection in excess of the minimum requirements outlined by the AOPA for a
catch basin (minimum 5 m, Section 9.5-b) and for solid manure storage (minimum 2 m,
Section 9.5-c).

Conclusion

Based on the results of the current investigation and permeability testing, and our understanding
of the site and proposed development at the site, it is Amec Foster Wheeler's opinion that the
naturally occurring materials at the site satisfy the requirements for a naturally occurring
‘protective layer' for the existing and proposed pens as well as the proposed catch basin, as
outlined in the AOPA.

We trust this satisfies your present requirements. If you have questions or require further
information or clarification, please don’t hesitate to contact the undersigned.

Respectfully submitted,

Amec Foster Wheeler Environment & Infrastructure
A divis

7,206

APEGA Permit: P04546

Figure 1
In Situ Permeability Test Calculations — VDF1-16, VDF9-16 (4 hr & 24 hr), and VDF12-16

LA24034 TD Page 35 of 42
Amec Foster Wheeler File: BX30399 Page140f23_  ,
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VDF1-16

Modified Falling Head Permeability Equation

K, =
2eml 2

VDF1-16 - Van Driel Farms Ltd. (South of Proposed Pens)
Amec Foster Wheeler File: BX30399

amec

In Situ Permeability Test foster
wheeler
, |>s'ml1‘l £
r e | [211, -e] [2H,H, —zH,]

n ~1In v o

2H,-¢ 2H H, - ¢H, ] & = a2
taken from USBR Engineering Geology Field Manual Volume 2 (2001)
¥ A~
Wy

Temms

INPUT VARIABLES

Value Definition
0.0520 diameter of standpipe (m)
0.1500 diameter of borehole (m)
3.30 length of sand section (m)
9.60 initial height of water above base of hole (m)
9.27 final height of water above base of hole (m)
24.0 time of test (h)

Ks=

1.0E-08 cm/sec
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VDF9-16

In Situ Permeability Test

Modified Falling Head Permeability Equation

) [sinh‘l £
r r, ln[ZH, —e]_m[ZH,H, -eﬂz]

K =
: 2eml 2 2H, ¢ 2H,H, —¢H,

taken from USBR Engineering Geology Field Manual Volume 2 (2001)

VDF9-16 - Van Driel Farms Lid. (Proposed Catch Basin Area 1)
Amec Foster Wheeler File: BX30399

amec

a Terms Value Definition
a D 0.0520 diameter of standpipe (m)
g De 0.1500 diameter of borehole (m)
= e 3.30 length of sand section (m)
=0 9.50 initial height of water above base of hole (m)
E n 7.06 final height of water above base of hole (m)
z ¢ 24.0 time of test ()
Ks= 9.0E-08 cm/sec

]& ShND —,{r.—- Seht. (BENTOYITE)

foster
wheeler
—¥ —
¥ -
LY

LA24034 TD Page 38 of 42
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VDF9-16

amec

In Situ Permeability Test foster
wheeler
Modified Falling Head Permeability Equation
2 [Si"h_l - 2H,-¢  [2HH,-¢H
K = L Te In 1" |-n 172 -~ 72 v i
2emt 2 2H, ¢ 2H,H, - ¢H, ¥ o i
taken from USBR Engineering Geology Field Manual Volume 2 (2001)
¥ A~
VDF9-16 - Van Driel Farms Ltd. (Proposed Catch Basin Area 1)
Amec Foster Wheeler File: BX30399 W
)
& Terms Value Definition E\:T 1N 2.
a D 0.0520 diameter of standpipe (m)
< De 0.1500 diameter of borehole (m) 3
5 L 3.30 length of sand section (m) E)
> m 9.50 initial height of water above base of hole (m) ¥,
5 8.97 final height of water above base of hole (m)
2 ot 4.0 time of test (h) £
. )
v
Q
} *
172 ]
N e
Ks= 1.0E-07 cm/sec

Fy
4
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VDF12-16

In Situ Permeability Test

Modified Falling Head Permeability Equation

: [Si"h"'e_ 2H,-¢]  [2H,H,-tH
K, =— Te jn| S5 || S22 T2
2eAzl 2 2H,-¢ 2H H, - ¢H,

taken from USBR Engineering Geology Field Manual Volume 2 (2001)

VDF12-16 - Van Driel Farms Ltd. (East bam area)
Amec Foster Wheeler File: BX30399

amec
foster
wheeler

i)

Temms Value Definition

0.0520 diameter of standpipe (m)

0.1500 diameter of borehole (m)
3.30 length of sand section (m)
6.40 initial height of water above base of hole (m)
5.87 final height of water above base of hole (m)
24.0 time of test (h)

INPUT VARIABLES

Ks= 2.8E-08 cm/sec

fee ShiD 7\‘_- Seht (BENTITE)

LA24034 TD Pag? 40 of 42
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CHILAKO DRILLING SERVICES LTD

Box 942 Coaldale, Alberta, T1M 1M8
(403) 345-3710

SOIL PROFILE AND PARENT MATERIAL DESCRIPTION

Site Location: Van Driel Farms Date: 22-Feb-16
|Hole# |Louaﬁon |Depth Texture |Moisture |Geioligul Sample |[Remarks
DF1-16] SEComer| 003 [ VFSL| M Topsoil
of Area4 | 0364 | VFSL| SM Lac Firm, silty, olive brown
0334069 | 6.4-6.7 | VFSL M Lac Firm, silty, olive brown

5504081 | 6.7-9.2 | VFSL M Lac 7.0-9.0 jFirm, silty, olive brown

50mm H.C. Well Installed to 8.8m
Screen: 8.8-5.8m

Sand: 8.8-5.5m

Bentonite: 5.5-4.0m

Stickup: 0.4m

VDF2-16] Area 1 04.8 | VFSL
0334041 | 4.8-6.2 | VFSL
5504281

Lac Firm, silty, olive brown
Lac Firm, silty, olive brown
Increase in silt with depth

Lac Firm, silty, olive brown
Lac Firm, sandy, olive brown
Lac Firm, silty, olive brown

FVDF3—1q' Area 3 0-1.8 | VFSL
0334107 | 1.8-26| SiL
5504138 | 2662 | VFSL

VDF4-16] Area 4 0-3.0 | VFSL
0333999 | 3.0-3.5| SiL
5504083 | 3.56.2 | VFSL

Lac Firm, silty, olive brown
Lac Firm, sandy, olive brown
Lac Firm, silty, olive brown

Lac
Lac Firm, silty, olive brown

VDF5-161  Area2 0-0.7 SiL
0333985 | 0.7-2.4 | VFSL

= == zégz 2T === 2=
B

5504280 | 2.4-3.3 | VFSL Soft, silty, olive brown
3362 VFSL Lac Firm, silty, olive brown
VDF6-16] Area2 0-0.3 | VFSL Lac Firm, silty, olive brown
0333878 { 0.36.2 | VFSL Lac Firm, silty, olive brown
5504302
VDF7-16] 0333947 | 0-16 | VFSL Lac Firm, silty, olive brown
5504302 | 1.625| SiL {VM-Safj Lac Soft, sandy, olive brown
2562 | VFSL| M Lac Firm, silty, olive brown
VDF8-16] 0333999 | 042 | VFSL| M Lac
5504333 | 4.2-6.2| SiL M Lac Firm, silty, olive brown
5257 |siL-sicL] M Lac Firm, silty, olive brown
5762 | VFSL| M Lac Firm, silty, olive brown

LA2403i,J£ePﬂ?%fti?f 42



SOIL PROFILE AND PARENT MATERIAL DESCRIPTION

Site Location: Van Driel Farms Date: 22-Feb-16
Hole# |Location Depth Texture |Moisture [Geological [Sample ]Remarks
VDF9-16| 0334040 | 023 |VFSL| M Lac
5504368 | 2327 | VFSL| ™M Lac Firm, trace gravel, olive brown
2745 | VFSL M Lac Firm, silty, olive brown
4549 SiL | M-VM Lac
49-6.0 | VFSL M Lac
6.0-92| SiL VM Lac 6.0-7.5 low plastic, sandy, olive brown
Free water @7.5m
50mm H.C. well installed to 8.7m
Screen: 8.7-5.7m
Sand: 8.7-5.4m
Bentonite: 5.4-3.0m
Stickup: 0.3m
VDF10-16] 0333889 | 0-06 | VFSL M Lac Silt lenses
5504369 | 0.6-6.2 | VFSL M Lac
/DF11-1(J 0333956 0-1.2 | VFSL M Lac
5504403 | 1.2-1.8| SiL M Lac
186.2 | VFSL M Lac
/DF12-14 0334241 0-1.6 | VFSL M Lac
5504264 | 16-3.1| VFSL | SM Lac
3.1-6.0 | VFSL M Lac 4.5-6.0 increase in silt
50mm H.C. well installed to 5.8m
Screen: 5.8-2.8m
Sand: 5.8-2.5m
Bentonite: 2.5-0.0m
Stickup: 0.4m
VDF1 3—1? 0334238 | 0-3.3 | VFSL M Lac
5504237 | 3.36.2 | VFSL M Lac Slight increase in silt

All holes, exoi:ept VDFSIMG, weie dry uplon completion of work.
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