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.Technical Document RA23017
N

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/for manure storage facifity(les}

ial} ] } . 2 " APEEAEY
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 Infarmation and Protection of Privacy Act. This information {s 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.

/\[oV ‘J_/Q%

Date of slgnlng glgnature

Coameose. Cole N/\ Len,

Corporate name (if applicable) Prin't name

GENERAL INFORMATION REQUIREMENTS

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

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

Cotdn Basinexrengion 55 x425~—+6-

by an additional
130 x 35 x 3.5 deep

Existing facilities: list ALL existing confined feeding operation facllities and their dimensions

Existing facilities Dimensions {(m)

{length, width, and depth)

See list below

TR R T

._4 “‘;?' ﬁép;"" -
i Existing catch basin is permitted under RA15054 in which the same engineering report is §l
ﬁg being utilized for this application; existing dimensions are 130 x 35 x 3.5 deep *}

¥

Last updated September 11, 2023
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Part 2 — Technrical Requirements

e

NRCB| ot atensoma

Application under the Agricultural Gperation Practices Act for a confined feeding operation, manure collection area, and/or manure storage fadlity{les)

Existing facllities continuad

Dimenslons (m)
(length, width, and depth) |55

reed\ot (‘aécc\l\ \DaSN)

1Rox 28 x 3,5

Feed ot Coccals /N&v-@m,oms

\2S x 298 £ S %3S

200 x \W\o

| Feodlot ’fc\av% rcxrm\L(eaﬁL\
Cal\& \oarcn

H\od % Q. A

\ oo e Dascn

Gy x5

paoer oaca /AU becn

HS T x132.2

§L na-m f@\\(\iﬁ\r\\\(\u \()cx

QA X356 6

C\uc‘@ QO\LQ% [WYAN

U, b x 3\

T
Viguid MMLSWQ% ton'\e

6. b _Alams X 3.t

EMS

06, L YS.FF.S

Oatro \cote pen (eauler S

e B xa s x 13 S x|

( OQ\NCY&CC\ \D‘atc‘b\ me;J

( Dre oo s\ SUSane. o)

1AL ¥26. 6

\ J
Doy Cocd hiler pens
b Y

WO x (SO |

AO note: Dimensions of above

facilities are confirmed accurate

r:'.mn prvr gy e prae e
-

Last updated September 11, 2023
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Part 2 — Technical Requirements

Application under the Agricultural Operation Practices Act for a confined feeding aperatlon, manure collection area, and/or manure storage facllity(tes}

<
NRCB|

Natural Resources
-Conservation Board

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

Construction completion date for proposed facilities

Additional Information

The end & 2035

Livestock numbers: Complete only if livestock numbers are different from what was identified in the Part 1 application. Note: if
Hvestock 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)
N/A
No increase in livestock
Last updated September 11, 2023
Page 3 of 9
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Part 2 — Technical Requirements NRCB[.Naiural Resources

Conservation Board
Application under the Agricuftural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure starage 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 optiohs

TION 1: Applying through the NRCB f oth AOPA permit and the Water Act licen

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

Signed this day of , 20

Signature of Applicant or Agent

-~

OPTION 2: Processing the AOPA permit and Water Act licence separately

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. I (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 wilf not be relevant to EPA's consideration of
whether to grant the Water Act licence application.

5. I{we) acknowledge that any such construction or livestock populating 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 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 baslin 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

OPTION 3: Additional water licence not required

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

Signed this é day of [bDU , 2023

::‘lgnatyre of Applicant or Agent

Last updated September 11, 2023
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Pal't 2 — TeChnical Requirements NRCB Natural Resources

Conservation Board

Application under the Agriculftural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure starage facility(les)

OPTION 4: Uncettain if Water Act licence is needed; acknowledgement of risk (for existing
CFOs only)

i,

2.

Signed this day of , 20 .

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.

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.

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

I (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.

I (we) acknowledge that any such construction or livestock increase 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 indludes being required to depopulate the CFO and/or to cease
further construction, or to remove “works” or “undertakings” (as defined in the Water Act).

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.

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

Signature of Applicant or Agent

Last updated September 11, 2023
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Extengion 3.5m deep

35m
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Part 2 — Technical Requirements

App

GENERAL ENVIRONMENTAL INFORMATION

< I}

[ Na al Re
NRCB|¥aumt ket

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

(complete this section for the worst case of the existing facllity which Is the closest to water bodies or water wells and for each of the proposed facilities)

Facility description / name (as indicated op site plan) i
?eeé\cﬁ Ca Posn Proposed 1: E)d’eﬂ\’eé C&%CS(\ @&S\}\,

Existing:

Proposed 2: Proposed 3:

Facilities

Facility and environmental risk
information Existing | Proposed 1 | Proposed 2 | Proposed 3

L
i Met
¥ re '”"l“r?e‘m

What is the elevation of the floor of

the lowest manure storage or &( sim BZ(>1 m O s>im Os>1im
collection facility above the 1:25

year flood plain or the highest Osim |[O<1im O <2 Osim

known flood level?

Flood plain
information

How many springs are within 100 m
of the manure storage facility or (o] [v]
manure collection area?

How many water wells are within
100 m of the manure storage O o
facility or marure collection area?

Surface water
information

What is the shortest distance from
the manure collection or storage
facility to a surface water body?
(e.g., lake, creek, slough, seasonal)

proposed expansion

T ode o L SN AT IR D AT Tt

EJING.

! R A
N e }
.exemgtomb”f’_‘j L S AT e TR
: ’?ES‘QD'JN_Q‘;& Slough, ~ 55m west of _ §
: oA :

>9 m (see attached

5 What is the depth to the water .
§ § table? \Hm . eng. report)
i e s crompes o
38 What is the depth to the ) ? %%g; ; 13.7 m using WWID H
5 E groundwater resource/aquifer you 1%m [% m l tm T VES with by as 1590183
draw water from? ggxé‘in S Fion o oo, ass .
(3 AL S0 SN PR AR ST ¥ Al

t to your application)

Additional information (attach supporting information, e.g. borehole logs, records, etc. you r

Last updated September 11, 2023

Page 7 of 9
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Part 2 — Technical Requirements NRCB

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

Natural Resources
Conservation Board

NRCB USE ONLY
WATER WELL AND SURFACE WATER INFORMATION

Well IDs: 1550183 0153314
Surface water related concerns from directly affected parties or referral agencies: O ves X no
Groundwater related concerns from directly affected parties or referral agencies: 1 ves NO

Water wells bl N/
If applicable, exemption for 100 m distance requirements applied: O ves O no Condition required: O ves [ no
Surface water KXI N/A

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

Water Well Exemption Screening Tool &1 n/a

Water Well ID Preliminary Screening Secondary Screening Facility
Score Score

Groundwater or surface water related comments:

N/A

Last updated February 26, 2021

RA23017 TD Page 9 of 52
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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)

NRCB USE ONLY
ENVIRONMENTAL RISK SCREENING INFORMATION

ERST for proposed facilities  ggg Decision Summary RA23017

Facility Groundwater score Surface water score File number

ERST for existing facilities

Facility Groundwater score Surface water score File number

Feedlot catch basin low low RA22006
EMS low low RA22006
Liquid manure storage tank low low RA22006

AO note: These facilities are assumed to present the fhighest potential risk tp surface water and

to surface water and groundwater.

groundwater, and all present a low potential risk to bath when scored with the ERST. Based on
this, all of the aother MSEs and MCAs at this CEQO arelpresumed to present ial ri

ERST related comments:

Last updated February 26, 2021

RA23017 TD Page 10 of 52



Natural Resources
Conservation Boar:

Part 2 — Technical Requirements NRCB

A

under the Agricu! [/ ion Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies)

DISTANCE OF ANY MANURE STORAGE FACILITY (EXISTING OR PROPOSED TO NEIGHBOURING RESIDENCES

Wai\'fe“ z
Larry Baerg| emnid—g et VW17 S3TH R/ 760 éAgncunure WA
Hstelat Yoo Joschecn W igsstrq g | 429 F ag 0 NA - Yes
Du s Lnknided Soda Wi Yy 510 TYB RD W /5665 & Ag 1 1915 NA ves
Mioe \,Qemf\) : MwH-Y43-20 wi | 340 § Ag 1 1,740  NA Yes

Neighbour name(s) Legal land description Distance (m) |;

LAND BASE FOR MANURE AND COMPOST APPLICATION (complete only if an increase in livestock or manure production will occur)

Name of land owner(s)* Legal land description Usabl(?‘:;-ea** Soil zone ***

* If you are not the registered landowner, you must attach copies of land use agreements signed by all landowners.

** Available manure spreading area (excluding setback areas from residences, common bodies of water, water wells, etc. as identified in Agdex 096-5 Manure Spreading
Regulations)

*** Brown, dark brown, black, grey wooded, or irrigated
Additional information (attach any additional information as required)

Last updated September 11, 2023

Page 8 of9 ¢
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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)

NRCB USE ONLY

MINIMUM DISTANCE SEPARATION

Methods used to determine distance (if applicable): Aerial photography

LAND BASE FOR MANURE AND COMPOST APPLICATION

Land base required:

Land base listed:

Area not suitable:

If already completed, see decision summary RA09027

Margin of error (if applicable): */-5m

Requirements (m): Category 1: 21 Category 2: 961 Category 3: 1,202 Category 4: 1,923
Technology factor: O ves NO

Expansion factor: O ves NO

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

N/A for authorization applications

Available area Requirement met: O yes O no
Land spreading agreements required: O ves O no

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

Submitted and attached construction plans: Kl vyes [ no

Submitted aerial photos: O vyes X No

Submitted photos: O ves X NO

GRANDFATHERING

Already completed: Xl yes O no O N/A

Last updated February 26, 2021

RA23017 TD Page 12 of 52



Part 2 — Technical Requirements

B

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)

1. Cocln 603 0 EXtCr\S ela)

Facility description / name (as indicated on site plan)

Determination of runoff area

2.

3.

! Brairage

-

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

Naturally occurring prot?_ctive layer details

Catch basin capacity
Slope run:rise NRCB USE ONLY
Total depth Depth below Inside
Length (m) | Width (m) (m) P ground level Inside side Qutside Calculated storage capacity
(m) end walls walls {excl. 0.5 m freeboard) (m?)

1. 1

R | &5 | # 8,223 m?
3.

TOTAL CAPACITY
8,223 m?

Thickness of naturally
occurring protective
layer

- .5_'9_—(m)

Provide details (as required)

Soil texture

: Sg 'é % sand

1713 % silt

_@é S % clay

Hydraulic conductivity -
naturally occurring
protective layer

Depth and type of soll tested

/7.5 To K0S

Hydrautic conductivity (cm/s)

(37x 10 fop~7

Describe test standard used

R (sihng head 757

Catch Basin - Design and

requir can be found in

Technical Guideline Agdex 096-101

If soll info differs per facility include additiona! soils page.

*AO note: See attached
engineering report (from

RA15054)

Last updated February 26, 2021

NRCB USE ONLY ~

Requirements met:

Kl ves [ no

Condition required: yes [ NO
Report attached: Ovyes X no

Page 9 of 9
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Catch Basin Storage Volume Calculator

Construction Dimensions of Catch Basin CFO Name ,
Land Location 4
Overall Dimensions of Catch Basin C?mh B.asm
Dimensions
Total Length*, m 427 ft
Total Width*, m 115 ft Paved Runoff Catchment Area(s)
Total Depth*, m 11 ft Area ,
Design Capacity Depth 3.00 m 10 ft 1
End Slope*, run:rise 3 run:rise 2
Side Slope*, run:rise 3 run:rise 3
Length of Bottom 109.0 m 358 ft 4
Width of Bottom 14.0 m 46 ft 5
Total Area (mz)
Capacity (@tob)
Capacity @ top of Bank 10,376 m’ 366,416 ft” Unpaved Runoff Catchment Area(s)
2,282,345 Imp. Gal. Area , Length (m) | Width(m) | Area(m")
6 35,501.0
7
Design Capacity of Catch Basin (freeboard level) Design Capacity 8
(freeboard level) 9
10
Length (design capacity depth) 127.0 m 417 ft Total Area (m?) 35,501
Width (design capacity depth) 320 m 105 ft
Total Depth 35 m 11 ft
Design Capacity Depth 3.00 m 10 ft Rainfall (Select Town 3)
End Slope 3 run:rise 3 run:rise
Side Slope 3 run:rise 3 run:rise AOPA Design Rainfall 85 mm
Design Capacity (freeboard level) | 8,223 m’ 290,393 ft° Minimum Catchbasin Storage Volume Requirec
' _ 1,808,806 Imp. Gal. 1,811 m* = 63939.0051 ft’
level) 4,064 m’ 43,745 ft’ 398265.385 Imp. Gal.
** Design capacity of catch basin should be equal tc
or greater than, minimum storage volume required.
| 130.0 m ;i
35 m #Im
Liner ms—m
< 127.0 m >
A
+«— 1090m —
A
35.0 |m v 140 m #m
A 4

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

NTS - Not To Scale

RA23017 TD Page 14 of 52
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Part 2 — Technical Requirements NRCH | et

onservation 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 (cont.)
NRCB USE ONLY

Catch basin calculator. Total volume @ freeboard level: 8,223 m? Runoff capacity requirements met: X1 yes O no
Calculation of the volume attached: ves O no

Depth to water table: >9m Requirements met: X1 ves [ no
Depth to uppermost groundwater resource: 13.7m Requirements met: X ves O no

ERST completed: [ see ERST page for details

Protective layer specification comments (e.g. sand lenses; layering uniform or irregular; number and location of boreholes):

5 m thick naturally occurring protective layer. See attached engineering report (from RA15054).

Leakage detection system required: O ves X no If yes, please explain.

Last updated February 26, 2021
RA23017 TD Page 15 of 52



Part 2 — Technical Requirements

N

NRCH| S s,

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 proposed catch basin expansion
Name / description Capacity 8.223 m3
Facility 2 Eyisting catch basin
Name / description Capacity 8.223 m3
Facility 3
Name / description Capacity
Facility 4
Name / description Capacity
TOTAL CAPACITY 16,446 m3
RUNOFF VOLUME FROM CONTRIBUTING AREAS 1,811 m3
MEETS AOPA RUNOFF CONTROL VOLUME REQUIREMENTS Xyes [ no

Last updated February 26, 2021

RA23017 TD Page 16 of 52



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
ALL SIGNATURES IN FILE Kyes [Ino

DATES OF APPROVAL OFFICER SITE VISITS

November 6, 2023

Date deeming letters sent: November 22, 2023

Municipality: Camrose County

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES

X letter sent &] response received X written/email

Alberta Health Services:

verbal O

letter sent response received E written/email verbal [l
Alberta Environment and Parks: O n/a

X letter sent O response received O written/email verbal K1
Alberta Transportation: VRN

[ letter sent lXJ response received XI written/email verbal [l
Alberta Regulatory Services: O N/A

letter sent response received E written/email verbal O
o Telus, Ducks Unlimited, Enermark Inc. s
X letter sent [l response received [l written/email verbal X]
Other: I /A
[ letter sent [l response received [l written/email verbal [l

no comments received

no comments received

no comments received

no comments received

no comments received

no comments received

no comments received

Last updated February 26, 2021

RA23017 TD Page 17 of 52



, Hagstrom Geotechnical ServicesLtd

J 5607 - 134 A Avenue, Edmonton, Alberta TSAOMS3
Tel: (780) 998-5621= Fax: (780) 475-5671
e-mail: h_gsl@telus.net

Hutterian Brethren Church of Camrose Colony Our File: H1604-1005
P.O.Box 1918 July 11,2016
Camrose, Alberta

T4X 1X8

Attention: Mr. Mike Tschetter
Dear Sirs:

Re:  Geotechnical Site Investigation
Proposed Modifications to Beef Finishers Feedlot Catch Basin
NE 3-48-20-W4M
County of Camrose, Alberta

10 INTRODUCTION

Hagstrom Geotechnical Services Ltd. (HGSL) was retained by Hutterian Brethren Church of
Camrose Colony to carry out a geotechnical investigation for proposed modifications to feedlot
catch basin Jocated at the above referenced site. The purpose of the investigation was to obtain
subsurface information in order to provide recommendations for the design and construction
modifications to the existing feedlot catch basin. The scope of work consisted of field drilling,
installation of monitoring wells, ficld and laboratory testing and evaluation of results.
Recommendations along with design and construction details are also provided.

2.0 PROJECT DESCRIPTION

The beef finishers feedlot is located within the northeast quarter of Section 3, Township 48,
Range 20, West of the 4™ Meridian, in County of Camrose, Alberta. The feedlot is located in the
north east limits of the farmyard in a poorly drained low area and has six large pens (refer to
Plate 9, Appendix A), that supports up to 1200 head of beef finishers. An existing liquid manure
catch basin is located immediately north of Pens 3 and 4 and measures about 130 meters long
and 25 meters wide and is about 3.5 meters deep (estimated elevation of 733.5 m). The east and
west slopes of predominately clay are inclined at 6 H:1V to accommodate tractor and heavy
pump equipment. The south slope is inclined at about 1.5 H:1V and the north stope is inclined at
about 0.5 H:1V (very steep). The total area of the six beef finishers pens is about 35,500 square
meters and has a 50 cm diameter culvert, (invert elevation of 734.36 m), that crosses a gravel
surfaced access road and drains into the existing catch basin. The total drainage area for the
project including six pens, three perimeter roads and existing/new catch basin is about 52,800
square meters. Based on AOPA regional rainfall data, a 1 in 30 year rainfall in Camrose County
will deliver about 85 mm of rain and a surface runoff coefficient of 0.6 shall be used. The

1

Pallo/W
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, Hagstrom Geotechnical ServicesLtd

J 5607 - 134 A Avenue, Edmonton, Alberta TSAOMS3
Tel: (780) 998-5621= Fax: (780) 475-5671
e-mail: h_gsl@telus.net

Hutterian Brethren Church of Camrose Colony Our File: H1604-1005
P.O.Box 1918 July 11,2016
Camrose, Alberta

T4X 1X8

Attention: Mr. Mike Tschetter
Dear Sirs:

Re:  Geotechnical Site Investigation
Proposed Modifications to Beef Finishers Feedlot Catch Basin
NE 3-48-20-W4M
County of Camrose, Alberta

10 INTRODUCTION

Hagstrom Geotechnical Services Ltd. (HGSL) was retained by Hutterian Brethren Church of
Camrose Colony to carry out a geotechnical investigation for proposed modifications to feedlot
catch basin Jocated at the above referenced site. The purpose of the investigation was to obtain
subsurface information in order to provide recommendations for the design and construction
modifications to the existing feedlot catch basin. The scope of work consisted of field drilling,
installation of monitoring wells, ficld and laboratory testing and evaluation of results.
Recommendations along with design and construction details are also provided.

2.0 PROJECT DESCRIPTION

The beef finishers feedlot is located within the northeast quarter of Section 3, Township 48,
Range 20, West of the 4™ Meridian, in County of Camrose, Alberta. The feedlot is located in the
north east limits of the farmyard in a poorly drained low area and has six large pens (refer to
Plate 9, Appendix A), that supports up to 1200 head of beef finishers. An existing liquid manure
catch basin is located immediately north of Pens 3 and 4 and measures about 130 meters long
and 25 meters wide and is about 3.5 meters deep (estimated elevation of 733.5 m). The east and
west slopes of predominately clay are inclined at 6 H:1V to accommodate tractor and heavy
pump equipment. The south slope is inclined at about 1.5 H:1V and the north stope is inclined at
about 0.5 H:1V (very steep). The total area of the six beef finishers pens is about 35,500 square
meters and has a 50 cm diameter culvert, (invert elevation of 734.36 m), that crosses a gravel
surfaced access road and drains into the existing catch basin. The total drainage area for the
project including six pens, three perimeter roads and existing/new catch basin is about 52,800
square meters. Based on AOPA regional rainfall data, a 1 in 30 year rainfall in Camrose County
will deliver about 85 mm of rain and a surface runoff coefficient of 0.6 shall be used. The

1
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freeboard height should be no less than 0.5 meters and expansion of the catch basin will be
located to the north direction only. Based on discussions with the client, it is preferable to
modify the proposed catch basin by using a natural occurring liner for protection to the
underlying potable groundwater aquifer.

3.0 LOCAL GEOLOGY
31  Sarficial

Surficial deposits in the area are unconsolidated sediments found between the ground surface and
the underlying consolidated bedrock. At this site, these deposits are composed of stagnation
moraine till of undulating topography with local relief of less than 3 meters. The till in the
general area can be described as water sorted material of uneven thickness and is up to 30
meters in thickness.

32 Bedrock

Bedrock is composed of sediment that has undergone consolidation and cementation to create
competent rock, According to Alberta Water Well records, the upper bedrock at the site is clay
shale and coal deposits that commence at depths of about 14 to 17 meters. Significant water
bearing coal layers underlie the site and commence at-depths of about 17 to 21 meters. The coal
layers, according to water wells drilled at the colony, generate large quantities of potable water
(range of 90 to 1135 liters per minute) and have static water levels within the wells of 0.5 to 2.5
meters (confined aquifer conditions).

40 INVESTIGTION METHODOLOGY

Six boreholes were drilled at the site on April 28, 2016 to depths ranging from 9.0 to 12.0 meters
using a drill rig equipped with 150 mm diameter solid stem augers. All boreholes were drilled
around the perimeter of the existing catch basin. The approximate borehole locations are shown
on Plate 9, Appendix A. A drilling completion, 50 mm diameter standpipes was installed in each
borehole. The various soil strata encountered in the boreholes were described and logged as
drilling proceeded and disturbed soil samples were obtained for laboratory testing. The soils
were classified using the Modified Unified Soils Classification System and described in
accordance with the explanation sheets presented in Plates 1 and 2, Appendix A. Borehole logs
can be referred to on Plates 3 to 8, Appendix A.

Soil sampling for laboratory analysis generally consisted of disturbed auger soil samples at 0.75
meter intervals obtained from all boreholes. In addition, pocket penetrometer (PP) readings were
taken on intact cohesive soil samples at approximately 0.75 meter intervals from all boreholes to
obtain an indication of the unconfined compressive strength (Q,) of the soil. Laboratory testing
consisted of routine moisture content tests, Atterberg limit tests, grain size analysis, and constant
head permeability tests on two selected Shelby tube samples.

Qe \7/w4
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The ground surface elevation at each borehole was surveyed on April 28, 2016 by HGSL and
was referenced to an estimated Geodetic datum. A bench mark was established in the north east
corner of Pen 4, (top of concrete bunker) and was assigned an elevation of 737.5 meters. This
bench mark should be used for all further construction work.

5.0 SUBSOIL CONDITIONS

The ground level elevation at the six borehole locations ranged from 736.0 to 737.5 meters
(average of 737.0 m). The soil profilc encountered at the six borehole locations consists of a thin
cover of topsoil (two boreholes only) followed by an extensive deposit of clay that extended
below a depth of about 12.0 meters. The clay was described as silty, medium plasticity, stiff to
very stiff consistency, with occasional gravel size rocks, coal chips, sandstone inclusions and
dark brown to dark grey in colour. Rust stained fissures and clay till appearance were common
within the clay. In situ moisture contents in the clay ranged from 13 to 22 percent with a
majdrity of the values between 19 and 21 percent. Pocket penetrometer (PP) readings taken on

intact auger samples of clay revealed approximate unconfined strengths Q,, ranging from 95 to
515kPa. The consistency of the clay generally decreased with increasing depths. Four Atterberg
limit tests conducted on clay samples yielded liquid limits of 43 to 49 percent and plastic limits
of 15 to 21 percent (medium plasticity soil). Grain size tests conducted on three samples of clay
yielded sand contents of 21 to 27 percent, silt contents of 46 to 53 percent and clay contents of
26 1o 28 percent.

Two undisturbed Shelby tube samples of clay from Boreholes 16-1 and 16-2 at depths of 4.5 to
4.8 meters, were subjected to laboratory constant head permeability tests. Three trials were
carried out on each sample and the results yielded a laboratory permeability of 2.9 x 10 cm/sec
and 1.8 x10® cm/sec. (refer to Plates 1 and 2, Appendlx B). Based on these results, the
permeability of the clay in an undisturbed condition, is considered to be suitable as a natural
clay liner for the new catch basin.

6.0 GROUNDWATER CONDITIONS

No groundwater seepage was observed during drilling in all boreholes. Standpipe piezometers of
50 mm in diameter were installed in each borehole and groundwater levels were monitored up to
62 days after drilling completion. All individual water measurements taken in the standpipe
piezometers are summarized and plotted on Plates 3 to 12, in Appendix B.

The final 62 day water levels are summarized on Table 1, below. Based on this data, the
elevation of the groundwater table around the existing catch basin is quite variable. For example,
the groundwater elevation in Boreholes 16-2, 16-5 and 16-6 are variable and generally high. In
this case, they appear to reflect surface water conditions from recent heavy rains and possible
leakage into the backfilled boreholes. It is noted that the Camrose Airport has experienced about
200 mm of rain since about May 20, 2016 and have appeared to conttibute to these variable and
high groundwater levels. The groundwater levels in Boreholes 16-1, 16-3 and 16-4 are more
consistent and have stabilized between elevations 732.3 and 733.0 meters. An elevation of 733.0
meters should be used for groundwater design purposes. It should be noted that the elevation of

3
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the liquid within the existing catch basin at the time of field drilling was at about 733.7 meters
(and has risen significantly because of the large rains) and thus the natural clay appears to be
providing an adequate groundwater barrier for protection to the underlying aquifer, It is
recommended that the bottom of the new modified catch basin be constructed 1 meter above this
elevation and at an elevation no lower than 734.0 meters. This elevation would be applicable at
the time of proposed construction.

Table 1: Summary of Groundwater Information

P | it | Gty | Bewion
16-1 736.55 4.2 73235
16-2 736.04 1.9 734.14
16-3 737.25 4.5 732.75
16-4 737.48 4.5 732.98
; 16-5 737.30 8.5 736.80
16-6 737.40 1.3 _ 736.10

7.0 RECOMMENDATIONS
7.1  NRCB Agricultural Operations Practices Act

The existing livestock feedlot is considered a solid manure storage facility and the proposed
catch basin is considered a collection basin for liquid manure runoff from the adjacent six pens.
Accordin4g to the Natural Resources Conservation Board (NRCB) Act on Agricultural Operations
Practices™

» The owner or operator of 2 manure storage facility or manure collection area must
prove out naturally occurring impermeable material or include a liner (clay or
synthetic) in its construction that lies below the bottom of the facility and above
the uppermost groundwater resource of the site. The base of the protective layer
or the liner of 2 manure storage facility or of a manure collection area must not be
less than 1 meter above the top of groundwater table resource at the time of
construction.

*  The natural occurring protective layer of a catch basin must provide equal to or greater
protection than 5 meters of clay with a hydraulic conductivity of not more than 1

* Agricultural Operations Practices Act Regulations, Natural Resources Conservation Board. November 2005

4
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x 10 centimeters per second. The interior side slopes must be constructed no
stegper than 3 (horizontal) to 1 (vertical).

* A catch basin, if constructed with compacted soil, must provide equal or greater
protection than that provided by compacted soil of 1 meter in thickness with a
hydraulic conductivity of not more than 5 x 10”7 centimeters per second.

» A solid manure storage facility within each holding pen must be constructed to have
positive drainage to prevent the collection of water.

= The catch basin must have as storage capacity that can accommodate rainfall that has
a 1 in 30 year probability. For the Camrose area, this value is 85 mm and the runoff
coefficient should be 0.6, The calculated run-off area for the new subject catch basin
is about 52,800 square meters and using the above criteria, the required volume of
liquid for long term storage is about 2695 cubic meters.

Bascd on the current borehole information in the existing catch basin area, the native clay is
considered suitable patural occurring material. The clay is at least 5 meters thick and the soil
permesbility is no greater than 1x10°° cm/sec. As such, no clay or synthetic liner is required for
this project. The highest measured groundwater table is at about elevation 733.0 meters and thus
the bottom of the catch basin should be at an elevation no lower than 734.0 meters. Based on
the above calculations, it is recommended that the new catch basin be increased in width by
about 10 meters for a total widih of 35 meters. Tt is noted that the existing collection culvert
located along the south wall must be raised by 1.1 meters to an outlet invert elevation of 735.5
meters. Rip-rap rocks must be provided for erosion and scour protection (refer to details on
Plate 10, Appendix A). Under these conditions, there is 2.0 meters of free board. The
recommended elevation of the perimeter berm is 737.5 meters. Further design and construction
details are presented on Plate 10, Appendix A.

The south wall of the existing catch basin is sloped at about 1H:1V and thus is presently too
steep. In addition, the bottom of the existing catch basin is estimated to be about elevation 733.5
meters and must be cleaned out and replaced with compacted dry clay. Where new clay fill is
required for the new south slope, bottom of existing catch basin and for new perimeter berm, the
exposed subgrade should be scarified/reworked to a depth of 150 mm, and re-compacted to a
minimum of 98 percent of SPMDD at a moisture content slightly in excess (1 to 2 percent) of
the optimum moisture content (OMC). Excavation and exposed soil preparation should be
undertaken under close engineering supervision. Any soft and wet areas including buried
topsoil/organic layer(s) should be removed completely and replaced with suitable compacted
clay material. Site inspections and soil compsction tests must be carried out by an engineering
firm during construction.

80 CONCLUSIONS

Based on the above geotechnical data, it is concluded that:
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The on-site soils within the new catch basin have natural occurring clay materials that
are suitable for protection of the underlying groundwater table.

Based on the data and recommendations presented in this report, it is our opinion that
the proposed catch basin modifications are feasible for the site in terms of soil type,
groundwater table position and groundwater supply protection. The catch basin should
be modified such that the final overall top dimensions are no less than 130 meters long
and 35 meters wide. Based on the above dimensions, the calculated liquid volume
capamty for the new catch basin is about 2753 cubic meters or about 5 percent above the
minimum amount of 2695 cubic meters as required by NRCB.

We trust the foregoing satisfies your requirements at this time. Should you have any questions,
or require further geotechnical input in the design/construction of the new modified catch basin,
please feel free to call our office at (780) 996-5621.

Yours very truly;
Hagstrom Geotechnical Services Ltd.

Merle Hagstrom, B.Sc. P.Eng.
Senior Engincer

F‘@vm;/’i Pﬂi'-‘i;,clj
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APPENDIX A
Explanation of Terms and Symbols Used on: Logs
Borehole Logs

Site Plan Showing Borehole Locations
Catch Basin Construction Details
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Modified Unified Classification System For Soils

Maj

or Division

: Group . Graph  Color,
‘Symbol Symbol Code

Typical Description

Laboratory Classification
‘ Criteria

|shaie

Siltstone
TFitt
] Coal

Sandstone

1 (Undifferrentiated) § ; -

Plasticity Index (1..)

) R —

<

O . ! Well graded gravels, litle orno  C,={Dy/D,)>6C_ =
B i % 5 | Clean Gravels : GW " 7l Red 'fines u’;(n,., D,:) =1 to°3
o i 88 (litle or no fines): —>— SRR " Poorly graded gravels, and graval Not meeting above —
e BN GP P TR REd |
§ o8 g,-ai__ e et Y \sand mixtures, little or no fines, . requirements
- & E - .' -' Silty gravels, gravel-sand—sﬂt ‘Content ! Below A’ fine
z5 Ofe $ Dirty Gravel GM Ye“C'Wimlxmres ‘offines | Pl lessthan4
& B ! o E * (with some ﬁnes)-— — o elinld. 5 " sand(sily | Xceeds " Above “A* fine
. 5o | iClayey gravels, gravel-sand-(si ,
s 27 8¢ B2 YW ay mivtures 2% i Plmorethan
25 | | D gw ™0™ \Welt graded sands, gravely Cu = (D,/0,0) 4 C; =
22 £§ | CleanSands | N :|_Red lsands, iitle or na fines . Dy/D"Du}=1103
i =5 gi (Iittle or no ﬁnes) 3 :Poorly graded sands, littie or no~ . Not meeting above
185 %Eé 8 SP Red i;fmes 'requirements
= .15 5 ﬂ'f i m .__._ et = - ._ —_ S I - B_.l_. ..ﬁE,..I.: "l
E BB é gl iity sands, ez sand-silt mixtures Content elow “A’ line
s @ g%i Dirty Sands ;. :): Ye“. . offines Pi. less nang
-8 g5 |(withsomefines) ™ ~}77573 - Clayey sands, sand-(silf) clay ~ exceeds . o .
g i . 8C 4 Yetlow | mixtures . Pl morethan 7
T e g :Inorganic silts and very fine lassifi
' 5 i :5- £ }B:! W_ < 50% ML Green sands rock flour, silty sands of Sp%?hgzggwiﬁgﬁed
§ BxHE _lsiight plasticity
8%z 28 'Inorganic silts, micaceous or .
" | g < g W.>50% MH Blue :diatomaceous, fine sandy or suty
| ra-g ;___ R + | R . — 150"5 __.f_l - _I tj ty ,
R LN lnorgamc clays of low plastici i
| E’% i 2 g, i i 3 CL % Gree"igravelly. sandy, or silty clays, Iean
E2 o= 5 EL- I Y .. .iclays, N
|B¢2 ..< ° £30% < W, < 50% a Vo / Green- Inorganic clays of medium
3z 888 0T (L] Bue plastlty, sity dlays.
Ee L B | -Ino anic clays of high plasticity -
LB ®F : W>50% | CH /// Blug |09 ¥s of high plastcty
= U SN DY SR / . .
2! pg T K Orgamc silts and organic silty . Whenever the nature of the
p ‘et W <50% oL [(i1'}!]|Green =clays of low plasticity fine content has not been
- = g < gg R : g;tg'rmlmed it is designated
E i g : Sl = e F aiasticity e letter °F°. E.G. SF is
os § 5; W, > 50% oH [v./.-°/] Bue :0rganlc clays of high piasticity - @ mixture of sand with silt or
i3 _g BE ’ ' day
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Highty Organic Soils i Pl ¢ Orangelso“s :often fibrous texture
Bedrock Symbol 502" IR R N A
'] Bedrock

Hagstrom Geotechnical Services Ltd. 10 20 30 40 50
5607 - 134 A. Avenue, Edmonton, Alberts T5A OM3 Liquid Limit (W) 2
No.
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PROJECT Modificalions 10 Foediot Catch Basin
| LOCATION: NE-3-48-20-WaM, County of Camross, Aberia

/0B No.. H1604-1085
; DATE: Apil 28, 2018

__ DRILLTYPE: Sold StemAuger
. SO PROFILE & DESCRIPTION

DATUM: Gaodetic .
SURFACE ELEVATION: 7368.56 m

Hagstrom Geotechnical Services Ltd,

5807 - 134 A, Avenus, Edmanton, Alberte TSAOM3

| “TECH: MH

MOISTURE CONDITIONS
ATTERBERG LIMITS

" MOISTURE CONTENT %
30 40

e

"DEPTH :

INFEET

COUNT -N

; E =
o 38,

i
R

SAMPLE

i (m)

‘w ,

1Tl T T oAy iy, very stiff, medium piasticity, moist,
R A ... ioccasional gravel chips and coal chips, dark
ool | o fem - U DrOWD
s fermifmnk Y O] -1 %——very siiff, medium plasticity
HN W B NN
P ' = : !
—— 67 .2 i sti, medium plasticity, dark greylsh-brown
AU O I D
| I ' silty, moist, very stiff, medium plasticy,
g - occasional gravel chips, dark grey
Y I S A U
- —+ -4 vary stiff, moist :
2 15
- IL. . J— 5 /]
: D._. -
! -Eh;‘:}s -~ moist, occasional gravel chips
i, B A i - clay til like, very moist
i S
—_—— . Foee f - 7 —siiff, moist, medium plaeticity, dark grey
L é}l“h__‘ CETITITITE - occasional cosl chips and sandstone inclusions
: : 2.
I - | S P R .. - . .
; L : i
.__EL_ PR, r-.g__ e .__ - - . B
N SO LIS T I .
R é* 5 : _ .. g —no evidence of groundwater accumulations g9 n
: H . : 3 - 'End of Berehole =9.0 m
eyttt Tl bbb 7 Slough = 8.9 m, 0 hours
A S (OO [ R T - - "Water level = 8.9 m, 0 hours
N R R D T " Waterlevel = 8.8 m (dry), 4.5 hours later
i ' : .1l ¢ iwaterlevel =4.2 m, 54 days later
g b s e i D L L 4 vater level = 4.2 m, 62 days later
%

- BORING
© 184

TEST RESULTS

msch.ANEous

_EPP =515 kPa

‘PP = 470 kPa
PP =425 kPa

PP = 315 kPa

PP = 185 kPa

'Sand = 21%
.Silt = §3%
iClay = 26%

PP = 155 kPa

PP =135kPa
‘k=28x
10 - 8 cmisec

‘PP =115kPa

gpp = 105 kPa
PP =115kPa
PP = 105 kPa
PP = 145 kPa

‘PP = 130 kPa

80, SULPHATE CONTENT ¢ D
¥ WATER TABLE

_ N PENETRATION RESISTANCE |

MOISTURE CONTENT : @, UNCONFINED COMPRESSION

LIQUID LIMIT :
: Y4 DRY UNIT WEIGHT

PLASTIC LIMIT .5 BAG SAMPLE

&~ STANDARD PENETRATION SAMPLE
. UNDISTURBED SAMPLE (SHELBY)

~PLATE
No.3
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i CLIENT. Hutterian Brethren Church of Camrose Colony.
. o PROJECT Modmeatms to Feedld Calch Basin
G.e cal td. i . N
%Hagshom otechnical Services L ! LOGATION: NE-3-48-20-WiM, County of Camrose, Albeta Test

- 134A. Ao, Exmonke, Ao TSA OM2 ' JOB No. H1604-1005 ~BORNG

e oo

{DATE: Jantary 13,2016 _ TEGH; MH . 162

URE CONDITIONS i  DRILLTYPE: Solid StamAuger
N ATTERBERG LIMITS _ SOIL PROFILE & DESCRIPTION | TESTRESULTS

.. B e, .__._’- T z e
MOISTURE CONTENT % E :
w
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g ; WSCETE'TLL!\NSEUS

10 20 30 40 50 &0 8
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i ' S I T

Iy: : =
E=EEI DATUM: Geodetic ik‘x‘E
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. X :
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; : 0.
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‘k=1.8x
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o | b 2 it dark grey, medium plasticity
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}-— clay till like
|
i

PP =115kPa
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PP =95kPa

i
. r: R A
|

i  PP=100kPa

i

-

i codbe ol e T 8 - stiff, molst
i 1 '

H

1
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\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ |

NN

e —
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® MOISTURE CONTENT | @, UNCONFINED COMPRESSION ° 80, SULPHATE CONTENT i .-! STANDARD PENETRATION SAMPLE ° PLATE
G Loub LM : ¥  WATER TABLE {7 TUNDISTURBED SAMPLE (SHELBY) -
A  PLASTIC LIMIT " Ys DRY UNIT WEIGHT i N PENETRATION RESISTANGE " B BAG SAMPLE - No.4
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-

; CLIENT. Hutterian Brethren Church of Camrose Colony

Hagstrom Geotechnical Services Ltd.

<&

5607 - 134 A, Averi, Ederionton, Alberta TEA OM2 ==
JOBNo. H1604-1005

[

DATE Apnl23 2016

] PROJECT Modlﬁcatm to Feedlpt Catch Basln o
LOCATION NE-3-48-20-W4M Courlty of Camrose Alherla

RES

TEST
~~" ‘BORING
16-2

_{Contd.)

MOISTURE CONDITIONS T DRILTYPE SoidSemAwer |
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! __j) L : i 2o no evidence of groundwater accumulations 12.0 m! PP = 145 kPa
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; it i Gy Sl B s --—45-5_ - 13, Water level = 1.9 m, 62 days Iater f
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T T - o
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MOISTURE CONTENT
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| @, UNCONFINED COMPRESSION
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{ 80, SULPHATE CONTENT
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PEMNETRATION RESISTANCE

I STANDARD PENETRATION SAMPLE - PLATE
~ UNDISTURBED SAMPLE (SHELBY)
51 BAG SAMPLE

No, 4A
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. - CLIENT. Hutterian Brethren Church of Camrose Colony.
e Hagstrom Geotechnical Services Ltd PROIECT. Modfcations o Foedet Cah s _ -

5607 - 134 A Avenwe, Edmonton, Alberta TSAOM3 LOCATION NE—3-48-20-W4M cwntvﬂfﬁamm Nm . ST
- nue, ntan, lJOBNO. H1504-1005 BORING

| DATE: April 28, 2018 . TEch:mn 183

MOISTURE CONDITIONS - S __DE_'.H-T.Y_’?E,.S?!'#_-‘SE'“_.A‘E_"'_. —
ATTERBERG LIMITS . SOILPROFILE& DESCRIPTION ~__~ ;| TESTRESULTS

MOISTURE CONTENT %

=l ,“: DATUM: Geodetic
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. oZ- -0

MISCELLANEOUS
. SURFACE ELEVATION: 737.25 m
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-
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gstrom Geotechnical Services Ltd.

CLIENT. Hutterian Brethren Church of Camrose Colony.

5607 - 134 A. Avenue, Edmorion, Atberta TS4 OM3

MOISTURE CONDITIONS
ATTERBERG LIMITS

" MOISTURE CONTENT %

7 1 '—very stiff, medium plasticity

L

e -
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U | T
| 7]
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U S A 0
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—— ...v % —
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1
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= | -
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LI
SR-p—_—

10

. 1_5,: .

B

3 —mpolst, very stiff, medium plasticity

JOB No. H1604—1005
1DATE: Al 28, 2016

__DRILLTYPE: Solld Stem Auger
SOIL PROFILE & DESCRIFTION

DATUM: Geodetic

SURFACE ELEVATION: 737.48 m

" TOPSOIL; sitty, moist, compressible, black,
-45 em thick 45 cm
:CLAY silty, medium plasticity, damp, very stiff,
;occasional gravel size rocks, dari brown

SYMBOL

| soiL

E—-very stiff, dark grey

6 ‘— occasional coal chips, clay till like, medium
i plasticity

7 '_ stiff, molst, occasional gravel size rocks

8 f-stiff, moist, dark grey

:—firm to stiff
10

tPROJE('._:T MOdIfic&boM o Feedlot Catch Basin
_LOGATION: NE-3-4-8—20—W4M County of Camrose Alber&a

‘TECH: MH _

TEST
BORING
164

TEST RESULTS

BLOW

SAMPLE

+ TYPE

COUNT-N'

© MISCELLANEOUS
TESTS

PP =485 kPa

EPP=365 kPa
gPP = 355 kPa
;PP = 335 kPa
PP = 355 kPa
i§|=|=> =275 kPa
-PP = 255 kPa
PP = 215 kPa
:fPP= 165 kPa

PP = 125 kPa

Pp= 125kPa
‘PP =105 kPa
‘PP =120 kPa
PP =95 kPa

fPP=95kPa

“ Y1+ DRY UNIT WEIGHT

@ MOISTURE CONTENT : ‘Q UNCONFINED COMPRESSION
Ll Liouip LM m
A  PLASTIC LIMiT

- 80, SULPHATE CONTENT i
. X WATER TABLE '
PENETRATION RESISTANCE |

N B BAG SAMPLE

! STANDARD PENETRATION SAMPLE
. UNDISTURBED SAMPLE (SHELBY)

- PLATE
No.6

RA23017

Y




“

CLIENT‘ Hutterian Brethren Church of Camross Coleny
“PROJECT. Modifiation to Feediot Catch Basin
LOCATION' NE-3-48-20- W4M Cnunty of Camruse Alberta

~TEST

MOISTURE CONDITIONS
ATTERBERG LIMITS

MOISTURE CONTENT %

0 20 30 40 §0
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Hagstrom Geotechnical Services Ltd.
5607 - 124 A, Avenue, Edmonion, Alberta TSA OM3

JOB No H1604—1005

‘DATE Apil2,2016
~ DRILLTYPE: Solld Stem Auger
... SOIL PROFILE & DESCRIPTION

* DATUM: Geodetic

. SURFACE ELEVATION: 737.48 m

"11:GLAY;(continued), silty, damp, very stiff, medium
plasticity, occaslonal gravel size rocks, dark brown

“"BORING
- 184

{Contd.)
TEST RESULTS'

TECH: MH

(rn)

'—no evidence of groundwater accumulations 12.0 m

! End of Borehole = 12.0m

- Slough = 12.0 m, 0 hours

"Water level = 12.0 m, O hours

. Water level = 12.0.m {dry); 3 hours later
 Water level = 9.7 m, 54 days later
13 \l\hterleval 4.5 m, 62 days later

" LIQUID LiMIm
PLASTIC LT

. Y& DRY UNIT WEIGHT

MOISTURE CONTENT ' Q, UNCONFINED COMPRESSION

i 80, SULPHATE CONTENT . STANDARD PENETRATION SAMPLE ~ PLATE
i ¥ WATER TABLE

N PENETRATION RESISTANCE ¢ i

frn 2ing
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| CLIENT. Hutterian Brethren Church of Camrose Colony,
* . - { PROJECT: Modifications to Feediof Catch Basin - |
Hagstrom Geotechnical Services Ltd. e L
-_Ch T T e e LOCA‘I'IO_I_\I__ ﬁls_-g.@-mwpwmy of Cammsa Nberla o TEST
-/ T 2 ._.lqa No.. H1604-1005 N " BORING
. — T N
MOISTURE CONDITIONS N "RILLTYPE: Soid StemAuger —
ATTERBERG LIMITS D SOIL PROFILE & DESCRIPTION _ .} TESTRESULTS
i e — ! i 3
MOISTURE CONTENT % m ! DATUM: Geod I giy g
1 20 3 4 5 & EEEE - 23| Sy ES | waczumsoue
§ ; ; 82 8~ SURFACE ELEVATION: 757.48 m 85! 37 48!
T o T TOPS6IL; sllty molet, compressibie, black, = 7
—ero LT 48 om thick 45 omf-- -
C\ e TS B S < iCLAY; sitty, medium plasticity, damp to mtl;lst L/, : ;PP Fa
Lo FRN I U veryshff frequent gravel size rocks, dark brown / T
: : i / EPP = 3D5 kPa
] T F T + -1 ;- very stiff, dark brown %
! i ! : " b— H ;
! 171790 = | z
T : e 4o i '~clay tilllike % PP = 385 kPa
: ; i g
| :
i / !
/ PP = 456 kPa
;'- vary stiff, mojst ;
i / {PP = 305 kPa
|
— moist, dark grey, medium plasticity % '
; / PP = 385 kPa
i— very siiff, damp, occaslonal gravel chips, dark / éPP =330 kPa
I grey /
? PP = 310 kPa
= dark grey, very stiff é PP = 340 kPa
, .
/ PP =280 kPa
: g 7 »
,- stiff, medium plasticity, dari grey ? ! Epp = 228 kPa
Zn
é © {PP=215KkPa
L % | PP=05kPa
g — stiff medium plasticity % E
o | / | 'PP=120kPa
H o at] SRS I SEPET T % |
l | i 1 ]
S S A ) 7B
¢ N N I R )| Pp=105kpa
| iy B A
© MOISTURE CONTENT ; @, UNCONFINED COMPRESSION ! SO, SULPHATE CONTENT "1 STANDARD PENETRATION SAMPLE . PLATE
LIQUID LIMIT : ¥ WATER TABLE T2 UNDISTURBED SAMPLE (SHELBY)
£ PLASTIC LIMIT ; Td DRY UNIT WEIGHT ‘ N PENETRATION RESISTANCE f .! BAG SAMPLE ; No.7

Poy 20/143
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 CLIENT: Hutterian Brethren Church ofCamrose Colony _
Hagstrom Geotechnical Services Ltd.  PROJECT: Modification to Feedlt Catch Basin _ ]
e . : e LOCATION NE-3-48-20-W4M, County ofCammsa, Albeng______TEST
e 108 No.; 6041005 N EDARC
_ : i DATE: Apri 26, 2018 ____TECHMH ’(COnfd 1))
MOISTURE CONDITIONS [ BRILTYPE Soldsem Auger ]
ATTERBERG LIMITS e SOIL PROFILE 8 DESCRIPTION —~_ "}  TESTRESULTS |
MOISTURE CONTENT % |5, £ ! paTUM: Geoden Ay T
0 2 3 4 s e 5L EE ' Y 22! w32 mecmumeons
: : Ez: &~ SURFACE ELEVATION: 737.30 185 §,:i.,8_i
} —_— — o ——
: i : :~ TTCLAY;(continued), sity, medium plasticity, damp . F ]
T 1 gl | - o= fo mmst very stiff, frequent grave! size rocks, dark / i ‘PP = 105 kPa
; i o - —_  brow / ! !
H ! ! - —molstsandlayerat11.1 to 1.4 m b
] ; RN I I o ' |
& 1. ! B [ no gvidence of groundwater accumulations 12,0 m{,~ /1 PP = 100 kPa
. ; i - End of Borehale = 12.0 m ; g
P T T i~ Slough = 12,0 m, 0 hours i !
] N sz—) i Waterlevel-120m 0 hours :
i ‘ L. = iwaterlevel = 11.8 m {dry), 3 hour i i
il . _IWaterlevel = 0.9 m, 54 days later ! g
i ; - 13*-- 13; Water level = 0.5 m, 82 days later ';
i "
] - i
! i
|
:
j
I
i 5
' ) E..._ __.; S -1 18,
- e I S
ST - - Ao b
| | : ooy
I e A areR ]
: : T
.
| .
i ! | !
7 T
H H : |
S N
i H 1 v |
i : :
3 ! i
i o
| | | : N
@ LMIgIlﬁI;l{..I!& rCr:DNTENT Q.. UNCONFINED OOMPRESSION SO. %%:#TEBEEONTENT I =] ﬁﬁ.l}lg_;\RD PEIE)NSEATAF;AT’ON SAMPLE i PLATE
- ’ = URBI i
A BLASTIC LIMIT : ! Y4 DRY UNIT WEIGHT . N PENETRATION RESISTANCE : [fBAG SAMPLE S w No. TA

fase3\/1Q
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L CLIENT. Hutterian Brethvan Church OfCamrose Colany,

. : . { PROJECT. Modifications 1o Fesdict Catch Basin Ip—
Hagstrom Geotechnical Services Ltd. i — = - e e e
e Serjloes | LOGATION. NE348:20-Wak, Couny ofCamse b~~~ 727

7 ' ' ' {JOB No.; H1604-1005 ‘ : BORING
. — [ DATE: Apeil 28, 2018 e TECHWMH e
MOISTURE CONDITIONS wmim e DRILLTYPE: SofidStemAuger =~
ATTERBERG LIMITS SO PROFILE 8 DESCRIPTION, ____~'| _ TESTRESULTS
MOISTURECONTENT% Il = | narim: ceodetic L gy i 5
1 20 30 4« s 6 EE;'EEE f*g;“&‘iﬁg; B
; : Z ' B SURFACE ELEVATION: 737.40 m __B&! ;r_‘; 23"
j'__ L7 |CLAY; silty, damp, very stiff, medium plasticity, // il
3 ¢ .= |occasional gravel size rocks and coal chips, dark / ! i PP = 506 kPa
7 ; 1T sbrown /
ﬁf ' ! ‘—- — T % | PP=480xPa
Sis o 31 i~ very stiff, medium plasticity /
S S U - / PP = 500 kPa
F i - / ]
e i ol S N S / {PP = 305 kPa
H H b :
i T el / ;
L e A4 =} / :
) ' H :
| el anls el SShals EE < -~3 {—very stiff, dark brown / PP =345 kPa
| e = %
— ' —— Rt —-.__I: ~ —dark grey, very stiff, medium plasticity / !
. oo i
¥ 1 1 I % iPP =330 kPs
— e T - 4 (~molst, very s, medium plasticity / :
1 ~- 5 / PP =215 kPa
1 I i - 1 i
i ! i o / I
f ; “f—+—1--—"F7 -5 '~ moist, clay till like, dark grey / |
; " ! FEM i
d Ak T S S '
i i i‘ ! o / :
R e Z
& R i Tl % PP =135 kPa
9 l - _!L -+ - I_r_— L / ;

E A ; ! .- —sfiff, medium plasticity, dark grey / !

|- ; % PP = 110 kPa

F i

| 7.
¢ % PP = 95 kPa
| 7~ |
+ i
/ PP = 110 kPa
i % :
g 1 . :
| = No evidence of groundwater accurnulations g o m ‘PP =
it ‘End of Borehoie = 8,0 m i PP =95kPa
:Slough =9.0 m, 0 hours Loy i
= - ~— - Water lgvel = 9.0 m, 0 hours i i
] : : I Vwater level = 8.9 m (dry), 2 hours later .
: 1T & \Waterlevel = 1,8 m, 54 days later P
; [=t = o - o 10 :Water leved = 1.3 m, 62 days fater : : !
i : e : ! :
; - it ok C o
i NSRS N S A O SET [ R
B
© MOISTURE CONTENT ]' Q. UNCONFINED COMPRESSION | SO, SULPHATE CONTENT LI STANDARD PENETRATION SAMFLE | PLATE
LiIQUID LiMIT : | X WATER TABLE L UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT : T« DRY UNIT WEIGHT ! N PENETRATION RESISTANCE | (5:BAG SAMPLE i No.B

- | Page- 32/43
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— X II:
e |
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. TS Sorting |/
Trailer \\\ Pen E
|
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|
]

]
+—BM Elevation = 737.5m

e e e e M e e e e A b e

«—— Perimeter Road

i P N e e w W —— W e — —

——

LEGEND
-§- Borehole Location

Scale: Not to Scale

HUTTERIAN BRETHREN CHURCH OF CAMROSE COLONY

Modifications to Feedlot Catch Basin

Hagstrom Geotechnical Services Ltd. NE 3-48-20-W5M
5607 - 134 A Avonue, Edmonten, Albertz T5A OM3 County of Camrose, Alberta
Site Plan
Job No: H1604-1005 | Date: May 9, 2015 | Plate:
pe 53/
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APPENDIX B

Laboratory Permeability Test Results
Water Table Measurements

Pade 35/1
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Explanation of Field and Laboratory Test Data

The following pages are an explanation of the terms and symbols used in the Test Hole Log

Soil Profile and Description

Soil types are described by the Modified Unified Soil Classiftcation System.
(See Plate 2 for terms and symbols)

Soils classified by particle size fall in the following ranges:
BOULDERS - greater than 200 mm SAND - 0.08 mm to 5 mm
COBBLES - 75 mm to 200 mm SILT -0.002 mm to 0.08 mm
GRAVEL -5 mmto 75 mm CLAY - finer than 0.002 mm

Additiona{ graphic symbols include:

o secpage
= - water level surface

Soil Sample Type

o Standard Penetration Sample (D)

- Undisturbed Sample (Shelby) (U}
B Bag Sample

Penetration Resistance

Field test indication number of blows {N) of a 140 pound hammer dropping 30 inches (76cm)
required to drive a 2 inch (5 cm) O.D. open end sampler a distance of 1 foot (30 cm) from 0.5 to
1.5 feet (15 to 45 cm ) into the undisturbed soil. This test is outlined in A.5.T:M., D1568.

Miscellaneous Tests

In this column are summarized results of all the laboratory test as indicated by the following
symbols:

HVR Hydrocarbon Vapour Readings, ppm or % LEL
“MA  Mechanical grain size analysis
G  Specific gravity
K Coefficient of permeability
PP Pocket penetrometer strength kgfcm2
*q  Traxial compression test
*C  Consolidation test
Qu  Unconfined compressive strength kg/cm2
80, Soluble sulphate concentration
Y  Bulk unit weight
yd  Dry unit weigh

* Tests normally summarized on separate data sheets

Hagstrom Geotechnical Services Ltd.

5607 - 134 A. Avenue, Edmonton, Albarta T5A 0M3 PLeoAT

No. 1

por 30/ 19
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Hagstrom Geotechnical ServicesLtd
5607 - 134 A Avenue, Edmonton, Alberta TSA OM3

Tel: (780} 998-5621* Fax: (780) 476-5671
: e-mail: h_gai@telus.net

CONSTANT HEAD PERMEABILITY TEST
ASTM D5084-03

Project: Camrose LeoLony Job. No Hto% - | oS
Sample Hole: _ Jopetlore (& | Sample Depth: .S -4 8
TestDate:  _wmaY WL+ 26. 20!f  Technician: M. UAL ST Rom
Sample Description: LAY, >
Sample Diameter: 23.0m Sample Area: 41.¥5 ow?
Mass Wet Soil + Tare: 3535 _&mS Sample Height: 'A32.0 ¢
Mass Dry Soil + Tare; - - Sample Volume: 995 .0 cc
Mass of Tare: (363 6&ms$.  Sample Wet Density
Mass of Sample: di?L  ClormS5  Before Test: &227 e slm 3
Sample Moisture Before Test: 23.2 % _ Sample Dry Density
Sample Moisture After Test: 5.2 7, _ Before Test: 1%02 %g(y,3
Constant Head Test Water Head h = A43,¥ £ yn
Test No Date Time Tliil:;p::; 1 C(i , “TC REMARK
1 mavic | a2 A — 3 | ap | ovaey
2 mavlT| (420 <6 299 - 20 B R
8 Ayl v&L20 T¢5 Lo =5 2_!_‘, s
4 mav 25| 1422t | 3¢sworl 1L | 20 - -
117Len 12 | =20 Exo
Remarks: | K= 2.9 % 10°8 cwm/lisgan

2. Soit TEXTURE: 28 7 SAMD, 4L% SioT 20 % cray

3.

ATTERBERG Lim (Ts:

LL>4€4°%, oL - 152 %0

prate 1
page 51{1ag
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( , Hagstrom Geotechnical ServicesLtd
/ / 5607 - 134 A. Avenue, Edmonton, Alberta T5A OM3

Tel: {780} 986-5621* Fax: (TBU) 4756671
e-mail: h_gsi@telus.net

CONSTANT HEAD PERMEABILITY TEST
ASTM D5084-03
Project: Lomerosé  LoLanyY Job. No Hlbosg- Loos
Sample Hole: BoeewoL g [(-2  Sample Depth: 45 -48..
Test Date: max 27 +, qugglu, Technician: M. .HALsTRema

Sample Description: /"¢ A‘{, %MM_

Sample Diameter: leﬁ cm Sample Area; 41,29 ew &
Mass Wet Soil + Tare: 3212 GwwS  Sample Height: A15 cm
Mass Dry Soil + Tare: ety Sample Volume: 1234 L ¢ wn
Mass of Tare: 1de4 Lwms Sample Wet Density
Mass of Sample: L5649 cms Before Test: 2006 & Ky | e
Sample Moisture Before Test: L 8., Sample Dry Density
Sample Moisture After Test: 22 .b*/o  Before Test: 174% K 1 [y 2
Constant Head Test Water Head h= 243 6 ¢ n,
Test No Date Time Elapsed Q T REMARKS
: . Time (sec) Cm’ °C
~ Imavor| lap| -~ 4 | 21 | staet
? | wmawoe| was|gizas | —- | a2
P | Tomer | 6:32| 34speq] —— | 2t
4 Toweb | 16:42 | 24s54p| o 20 EA D
11762 | 5 >20

Remarks: . K= i.%x_lo'g ewmlsec .

2, 501 TEXTURE" 27% 5anD, 4b% SLUT.27% CLAY

3. ATTERRERG Lim T LL=3%8%, OL=15.5%,

Purarte 2
P 58/

RA23017 TD Page 41 of 52



WATER TABLE MEASUREMENTS

DATE: - . - FILE NO: Hz.lﬁg X-l6¢c6
Voopood .
PROJECT NaME: Catzly P aaies TECH, M,
Borehole Elevation of Top of Depth to Elevation of Remarks
Pipe/Ground (m) Water (m) ; _ Water (m) (Days After Driliing)
APeiC he, 2016 |
6-1 | 19¢.55 @1 @ry) 0 DRtS
-2 | 73¢.04 L9 () _
e ~3 131:25 8.9 (e
le-4 NT48 | 120 (l))
' 1e-5 23796 | v2o(d))
6-(p 1372.4D | 9 N v
a J—%ao (G
16 2%¢.55 | 9.6 727,55
(' 12¢.9 F (2.9 Ty oa
le -3 137.25 2.1 x5
e -5 137. %8 g 1285¢
ft-—é“ 122.%¢ 2 F26.006
e 732.%0 1.6 729.%0
‘th?j_._LOLEa
(6~ ( ‘3.5 7.6 _|731.65
o~ 2~ 3s.09 120 | 72604
-2 3723 .| Nazys
le-% 27.%& \.& | a5
(=5 37.3 0 t.& | 23050
(6- ( 2?2 %o 9 I3( S0
* If pipe or borehole is dry, please record depth that it is dryat.
PLartTe 3}
Page 33/ WA
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WATER TABLE MEASUREMENTS

DATE:

N T,

FILE NO:

HicvE-lev S

PROJECT NAME: ML%%_TEcm_EJ :

Borehole Etevation of Top of Depth to Elevation of Remarks
Pipe/Ground (m) Water (m) Water {m} (Days After Drilling)
B %’i‘ (2, 2008
6~ 23¢.yc] 9.9 7 27465
& 23b0g W2 | 79454
=3 933225 | A (| qags
Tla 7272.4€| .7 | MKIY
-5 272390 N 13450
—~ 7 22.%¢ 3.5 23340
Wery '?.' 20 (6
l6-[ | 3¢5 | %% | 137215
—2- ' 3 pe (0.7 | 2824
-3 2725 a.[ WAY ST
i 32%% (LS | 22% q¢
-5 273¢ 2.( 732520
< | 3240 AL | 134
4 e 34 2000
le-(| 73, 55 7o 73(5%
-2 Yo “«. 2 73| ¢4
-3 1625 T 2282¢
. 26q@ | A1 | Jar3g
-5 343 ¢ -9 | 13590
—C 2740 (8 | 2z5¢

* If pipe or borchole is dry, picase record depth that it is dry ar,

fLaTeE &
prop HOl o
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WATER TABLE MEASUREMENTS

DATE: R

FLENO: _H 1604 - (opss

PROJECT NAME: __ Coinmbone. M»;l TEcH_ M. T
Borehole Elevation of Top of Depth to Elevation of Remarks
Pipe/Ground (m) Water (m) Water (m) {Days After Drilling)
jkha?_Jan 20 &
(- 732(.5s7 4&F 1221%
-z 73(6q L7 | 13414
~3 7 3 P s 13144
¢ 132.9% ¢5 | 130.9%
-5 137.30 0.2 NEWAY)
—¢ 13740 o1 | 7%,70
fe - 23c 5y %2 | 13335
=] 2 3eg & | 13524
—3 9372a% 0| 23225
i 7 3Leg 47 | 927%
- 2323 05 0.0 13620 L
—¢ | _72?7%%€0 I.1 13¢30
Twne (L 2006
fe -1 737 5% 42 | 13336 ¥
-2 D3coe L2 | Y34 %4
-3 71372.35 ¥ | 139.45
— . 137.¢9 4.7 72,2.1¢
~Y ! 7PBl3e C. 7 73¢.50 ‘
- 13 7.%¢ (-5 135.9

* 1f pipe or borehole is dry, please record depth that it is dry at.

fLaTe 5
P 41 g
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WATER TABLE MEASUREMENTS

DATE: -

FLENO: e - {08 5

PROJECT NAME: M%__TECH: m.T .

* If pipe or borehole is dry, please record depth that it is dry at.

Borehole Elevation of Top of - Depthto Elevation of Remarks
Pipe/Ground (m) | Water (m) Water (m} | (Days After Drilling)
: Tm,.__rg[l‘z,u[(.z
{G6-( 1365 .2 732 73%| 54 da,,, Lt
-2 7%93— -3 234.2%
-3 13225 | 1LE¥ | 9294
~4 73748 | 47 233 151
5L Blae 2.9 3¢ 4o
b . x7iqo| LV 135280
| Jang2 4 20it
(€[ | 2acsv | w2 | 12235 Ghda Lé
- WET A -9 | 3¢l4
) 1310 45| T3ans
~& | rieg 5. 13228
- 131730 0.5 12¢ .50
~b 14049 3] 23 (0

beaTe b
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VEBTH To WATEZ - wn

2 B I . 138w
o B DEpxd |
—— ———— “-;-—}T- — ‘_-'_:‘ j' —-;:— — — ——— —— ———
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Catch Basin Dimensions Calculator

Gonstruction Dimensions of

3685 m'

Surfece Area of Liquid Manure 3683 m'

6 run:rise

114.83 Feet
6.56 Feet
492 Feel

3 runirise

6 runcrise

203,130 '
1,265,262 Imp. Gal.

Volume ot Freeboard

418.67 Feet
95.14 Feet
6.56 Feet
462 Feot

3 runrise

8 runrige

130,457 #

812,841 Imp. Gal,
0,643

English Units
FCI In
42651 Feet

1300 m

LN RGN i)

85 mm

Design Rainfall

Catch Basin Design Volume

98,095 It’
33

2,693 m*

cal |

** Storage volume should be same or slightly
greater than design storage volume.

350

Note:

Lines In Black - Catch basin dimenslon
Lines in Blus - full level

NTS - Not Drawn To Scale

C The lowest surveyed

elevafion on the
southwall of the catch
bagin is 735.0 m. Tha
proposed bottom of the
catch basin will be
734.0 m. Effective
depth of the catch basin
is2m.
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