.t 2 — Technical Requirements NRCB hzturs! Resoucces

Conservation Board
._____.--"".,b,ppiic,atiun under the Agricutteral Gperation Pracices Actfor a conftned feeding oparatien, manure collectian area, andior manure siorage Fclityfies)

. < Legal land deseiiption o ;1.

L
bl e

NRCBUSE ONLY. -

X -approval; . Ll ridglstiation - 1 Authorzatian
1 amerdment |
APPLICATION DISCLOSURE

This Imformation is collected under the author ity of the Agricittural Dperation Praciices At fanPad, and is subject to the
provlsions of the Freedam of Information and Protection of Privacy Act, This information is public unless the NRCB grants 2
written raguest that certain sactions remain private.

Any construction prior to obtaining an NRCB parmit is an offence and 19 subject to sanforcement action, inchuding
prosacution.

L, the applicant, or applicant’s agent, have read and understand the statements above, and [ acknowledge thak the information
provided in this application i3 true to the hest of my knowledge.

fucch I}’Zﬂuﬁf _

Date of signing Signdture
Morandin Fitems 190 . w@*
tomorats name {if applicable} Frint name

GENERAL INFORMATION REQUIREMENTS
Proposad faciities: list all proposad confined feading operation fagdties and their dirensions . Indicate whether any of the
proposed facilities are additions to existing faclliies. {attach additional pages if needad)

iti Dimensions [m)
Propo=ad facilities (tngth, width, and depth)
3
Catch basin 5mx 22 mx 3 m deep
Pen areas including alleys 151 mx 96 m
I -

Existing facilltiax: list ALL ex(stng confined feeding operaton Facilities and their dimensionz

Existing facilities pimensions (m) NRCE USE ONLY
{langth, width, and dapth) :

,4{-{'4\ inelvd ., /-'):"/-.;5" /5T X F6m
_J Ed

NRCE USE DNLY

AO Comment: Applicant is applying to per

A mit existing pe'l':l areas that had been used fdr:ﬁsie.aé:or.]él féedi o
_bedding and construct a catch basin. R A S SORRETT “3

Application LA25027 Page 1 of 37
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Pﬂl‘t 22— T'E(:hnica], Requirements NRCBI Matural Resources

Conservation Board
Application under the Agriceliura) Operotion Proctices Act for a canfined feeding operation, manure collection area, and/or manure storage facilitylies}

If a new facility is replacing an old facllity, please explain what will happen to the old faciity and when. 1 HfA

™~

Construction completion date for proposed facilities
Additional Infermation

AO Comment: Applicant proposes to complete construction of the proposed catch basin by December 31, 2025.

-

e

Livestock numbers: Cormphete only if ivestock numbers are diffarent from what was identified in the Part 1 application, Note: if
livestock numbers increase in your Part 2 applicabion, & new Part 1 application must be submitted which may result in 2 loss of
pricrity for minimum distance separation fMDS).

Livestock category and type Proposed increase or
(Avaitable in the Schedule 2 of the Part 2 Mattars Permittad number dacrease in number Total
Regulation) (if appticable}

Beed feedees /70, ders JE00 /500

Application LA25027 Page 2 of 37
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Part2 — TEﬂhni{:al Requirements NRCB! ! Matzral Reaources

i Coaaprvation Board
Apphcation under the Agricuiteral Speration Praciies Act for 3 confined feeding gperatign, manure collection area, and/er manure stﬂrage Tacility(mes)

DECLARATION AND ACKNOWLEDGMENT OF APPLICANT CONCERNING WATER ACT LICENCE
issued by Alberta Envirgnment and Parks (AEP) for a confined feeding operatlon (CFO)
Date and sign one of e following four options

I DD want my water tlcence appllcatmn cuupled t|:| m',.r ADPA |.'.|El'|'T'll|: appllcatlun

Signed thig day of , 20

g.@na ture af Agpficant or Agant

1. I{we} acknﬂwledge that the CFD will ne:ad A neEw wat»ar hcence fn:rm AEP under the Water Act for the development or activity
proposed in this AQPS application,

2. I (we} request that the NRCB process the ACFA appilcation Independently of ACP's processing of the CFO's application far a
water licence.

3. In making this request, I {we} recognize that, if this A0PA apphcation is granted by the NRCE, the NRCB's decision will not be
considered by AEF as improving or enhancing the CFO's aliglbillty for 3 water llcence under the Water Act.

4, 1 {we) acknowledge that any construction or actions to populate the CFQ with [vestock pursuant to an ADPA permit in the
absence of @ Water Act licence will ppt be relevant to AEP'S consideratlon of whether to grant the Water Act licence application,

5. 1 {we) acknowledge that any such sonstruction or llvestock papulating will he at the OFO's sole risk if the Water Act licence
application is denied or if the operation of the CFO |5 otherwlse deemed ko be in violation of the Waler Act. This risk includes
being required to depopulate the CFO andfor b cease further construction, or to remaove "works™ or “undertakings” {as defined
in the Waler 4ct),

6. AS RELEVANT: 1 {we) acknowledas that the CFQ s Ipcated in the South Saskatchewan River Basin and that, pursuant bo the
Eow, OMdman and South Saskatchewan River Basin Water Affecation Order [Alta, Req. 171720071, this basin is currently closed
to new surface waker allocations.

Signed this day of

Signature of Applicant or Ageni

1. I {we} declare that the CFQ will not need a new licence from AEP under
in this A0FS application,

Signead this 15 day of

yelopment or activity proposed

wratire of Applicant or Agent

1. At this time, {we} dn Gk lmr:rw whether a new water Ilcence is needed frum AEF‘ undar the Warer Act for the davelopment ar
achivity proposed in this AQPA application.

2. If a new Warar Act licance is needed, 1 {we) request that the NRCB process the AGQPA applcation independantiy of AEP's
prizcessing of the CFO's application for 8 water licence.,

3. In making this request, I (we] recognize that, if this ADPA application is granted by the NRCB, the NRCB's decision will not be
conslderod by AEP as improving or enhancing the CFO's eligibility for 2 water licence under the Water Ack

4. ] {we) acknowledge that any construction or actiuns to populate the CFQ with additional livestork pursuant to an AGQPA permit
in the absence of a Water Act licence will pgt be relevant bo AEF's conslderation of whether to grant my Water Act licence
applicabion, if 3 naw water licence is needed.

5. 1 [we)} acknowledge that any such construction or livestock increase will be’ar the CFOrs sole risk if the Water Act licence
application Is denlad or if the operation of the CFO is otherwise deamed to be In violabon of the Water Act. This risk includes
being required to depopulate the CFO andfor to cease further construction, ar to remove “works” or "undertakings” {as defined
in the Water Act),

6. AS RELEVANT: I (we) acknowledge that the CFD Is located in the South Saskatchewan River Basin and that, pursuant to the
Bow, {idrman and South Saskatchewan River Basin Water Aocation Order [Alta, Reg. 171/2007], this basin is currently closed
b naw suerface water allocations.

Signed this | day of . 20

Signature of Applzant or Agent

Application LA25027 Page 5 of 37
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Part 2 — Technical Requirements NRCB Nane Renourees

Application under the Agracuitural Operation Praclices Acf for 3 conflned feeding operation, manyre collection area, and/or manure storage facilityses]

GENERAL ENVIRONMENTAL INFORMATION
feamphate thiy fecltion for the worsk case of the axisting faciity which s tha closask ko water bodies or waler walls and for each af the proposed faciifbes]
Facllity dascriptlon / nama (=5 indicaied on 4te plan)

Existing: _M’gma_&mi L Proposed 1:

Proposed 2: Proposed 3:
Facilitiax R
Facillty 2nd environmental risk NRCE USE ONLY " o
information Mueuts e '
B ) Existing Praposed 1 Proposed 2 Proposed 3 requicemants Commants
=~ E What is the height of the floor of
| g the lowest manure storage or 1 3 =1 =1 1
am collection facility above the 1:25 E srm sem PLm O >1m |Dves Ono
'EE vear flood plain or the highest £l z1m O] £1m [dztm O z1m | O Yes with
= -g known flood level? exernplion
L L
O ves O wno

How many springs are within 100 m

of the manure skarage facility or é D YES with
manure collection area? exemption

How many water wells are within O ves O no

100 m of the manure starage
facility or manure collection area? 1 L ¥ES with

Surface water
Informatlon

exernpkion
What is the shortest distance from Oves One
the manure collection or sterage :
facility to a surface water body? ,E'fﬂ m O 25 with N
{e.9., lake, creek, slough, seasonal) examplion L i
Oves Ono R
E c What Iz the depth to the water L
£ 8 tahle? 0O ves with '
-E E pxampbon
c .
28 Wwhat Is the depth to the /p'/gf B ves O wo
o £ groundwater rasourcefaguifar you 7 vES with
draw water from? ﬂgé.;,. axernption

Additionsl information (attach supporting Information, .9, borehols logs, records, ete. you consider relevant to your application)

‘it apiact: 31 b 2020 Page ___of
e NECB USE ONLY

Application LA25027 Page 6 of 37




Part 2 — Technical Requirements NRCB S Rotema

Application under the Agriculiurs) Dperation Practices Act for a confined feeding operation, manyte collection arga, andfor manure starage facility]iesh

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

NRCB I.ISE ONLY :
Zoning - MDS5. Distance Walver-
Meighbour name(s) Legal land description Distance {m) (LuB) - category {m} attachad:
category {1-4) (] :
Ard B 3 H-21-23 wH €75 m
Sk B SE 4-2) 2% wd | f030m
@b Tumes NE 2620 -2% wud | 4000 m
Ar«.wwmk Uf”c--.;.-{ JsTal m

LAMND BASE FOR MANURE AND COMPDST APPLICATIDN (complete only If an increase in fivestock or manure production wili oocur)

NRCE USE OMLY:- - w0
tr] s Mw
Hame of land ownar{s)* Eagal land description u“h:.;l:;“ Soll zone *** m?:;; ﬂF
Mn fons, AT off 3¥-Ae-83 wi A5Y -pﬂ-‘fjkﬁ*_g_wn 5
il vil d7-Jo -23 wH | ASU Dk Brown
i Pr_3%3-2¢-23 o Dok Brown
Total

* If you are mot the registared landewner, you must attach copies of land use agreements signed by all landowners.

** Ayailable manure spreading area [excluding setback areas from residences, common bodies of water, water wells, etc. as identified in Agdex 096-5 Manyre Soreading
Regulatinng)

*+* Arown, dark brown, black, grey wooded, or irfigated

Additlonal infarmation (attach any sdditionsl information ez required)

‘Ll pdatec: 31 Mar 2020 Page___of
e .-\..-I .. . ma“l-v

Application LA25027 Page 7 of 37
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Name
Address
Legal Land
Location

MDS Spreadsheet based on 2006 AOPA Regulations

Category of Type of Livestock Factor A | Technology MU LSuU
Livestock Factor Factor
Feedlot Beef Cows/Finishers (900+ Ibs) 0.700 0.700 0.910| 0.4459
Animals Beef Feeders (450 - 900 Ibs) 0.700 0.700 0.500 0.2450
Beef Feeder Calves (<550 Ibs) 0.700 0.700 0.275 0.1348
Horses - PMU 0.650 0.700 1.000| 0.4550
Horses - Feeders > 750 Ibs 0.650 0.700 1.000 0.4550
Horses - Foals < 750 Ibs 0.650 0.700 0.300| 0.1365
Mules 0.600 0.700 1.000| 0.4200
Donkeys 0.600 0.700 0.670| 0.2814
Bison 0.600 0.700 1.000] 0.4200

Dairy 0.800 1.100 2.000{ 1.7600
Free Stall — Lactating Cows with all

(*count associated dries, heifers, and calves*

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

cows only) |Cows only*
Free Stall — Lactating Cows only 0.800 1.100 1.400 1.2320
Tie Stall — Lactating Cows only 0.800 1.000 1.400 1.1200

0.800 1.000 1.400| 1.1200

Loose Housing — Lactating Cows only
Dry Cow 0.800 0.700 1.000| 0.5600
Replacements — Bred Heifers 0.800 0.700 0.875 0.4900
(Breeding to Calving)
Replacements - Growing Heifers 0.800
(350 Ibs to breeding)
Calves (< 350 Ibs 0.800

Swine Farrow to finish * 2.000

Liquid Farrow to wean * 2.000

(*count Farrow only * 2.000

sows only) [Feeders/Boars 2.000
Growers/Roasters 2.000
\Weaners 2.000

Swine Farrow to finish * 2.000

Solid Farrow to wean * 2.000

(*Count Farrow only * 2.000

sows only) [Feeders/Boars 2.000
Growers/Roasters 2.000
Weaners 2.000

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

Sheep and |Sheep - Ewes/Rams

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

Cervid Elk
Deer

Wild Boar |Feeders

Sow (farrowing

For New Operations

Dispersion Factor

1

Distance
Category Odour Objective Feet Metres
1 41.04 1,447 441
2 54.72 1,929 588
3 68.4 2,411 735
4 109.44 3,858 1,176
For Expanding Operations
Dispersion Factor 1
Expansion Factor 0.77
Distance
Category Odour Objective Feet Metres
1 41.04 1,114 340
2 54.72 1,485 453
3 68.40 1,857 566
4 109.44 2,971 906

Total

LsuU

668.9

Application LA25027 Page 9 of 37



Name Noranden Farms Ltd

Address 0
Legal Land

Location E 1/2 33-20-23 W4

Landbase Requirements (hectares) based on 2006 AOPA requirements

Category of Type of Livestock Number of | Dark Brown Grey Black Irrigated
Livestock Animals & Brown Wooded (ha) (ha)
(ha) (ha)
Feedlot Cows/Finishers (900+ Ibs) 1500.0 187.5 156.0 117.0 93.0
Animals Feeders (450 - 900 Ibs) 0.0 0.0 0.0 0.0 0.0
Feeder Calves (<550 Ibs) 0.0 0.0 0.0 0.0 0.0
Horses - PMU 0.0 0.0 0.0 0.0 0.0
Horses - Feeders > 750 Ibs 0.0 0.0 0.0 0.0 0.0
Horses - Foals < 750 Ibs 0.0 0.0 0.0 0.0 0.0
Mules 0.0 0.0 0.0 0.0 0.0
Donkeys 0.0 0.0 0.0 0.0 0.0
Bison 0.0 0.0 0.0 0.0 0.0
0.0
Dairy 0.0 0.0 0.0 0.0 0.0
Free Stall — Lactating Cows with all
(*count associated dries, heifers, and calves*
lactating Free Stall — Lactating Cows with Dry 0.0 0.0 0.0 0.0 0.0
cows only) |Cows only *
Free Stall — Lactating Cows only* 0.0 0.0 0.0 0.0 0.0
Tie Stall — Lactating Cows only 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
Loose Housing — Lactating Cows only
Dry Cow (Solid manure) 0.0 0.0 0.0 0.0 0.0
Dry Cow (Liquid manure) 0.0 0.0 0.0 0.0 0.0
Replacements — Bred Heifers 0.0 0.0 0.0 0.0 0.0
(Breeding to Calving)
Replacements - Growing Heifers 0.0 0.0 0.0 0.0 0.0
(350 Ibs to breeding)
Calves (< 350 Ibs 0.0 0.0 0.0 0.0 0.0
0.0
Swine Farrow to finish * 0.0 0.0 0.0 0.0 0.0
Liquid Farrow to wean * 0.0 0.0 0.0 0.0 0.0
(*count Farrow only * 0.0 0.0 0.0 0.0 0.0
sows only) |Feeders/Boars 0.0 0.0 0.0 0.0 0.0
Growers/Roasters 0.0 0.0 0.0 0.0 0.0
Weaners 0.0 0.0 0.0 0.0 0.0
M
Swine Farrow to finish * 0.0 0.0 0.0 0.0 0.0
Solid Farrow to wean * 0.0 0.0 0.0 0.0 0.0
(*Count Farrow only * 0.0 0.0 0.0 0.0 0.0
sows only) |Feeders/Boars 0.0 0.0 0.0 0.0 0.0
Growers/Roasters 0.0 0.0 0.0 0.0 0.0
Weaners 0.0 0.0 0.0 0.0 0.0
| [ o0
Poultry Chicken - Breeders - Solid 0.0 0.0 0.0 0.0 0.0
Chicken - Layers - Liquid (includes 0.0 0.0 0.0 0.0 0.0
associated pullets)
Chicken - Layers - (Belt Cage) 0.0 0.0 0.0 0.0 0.0
Chicken - Layers - (Deep Pit) 0.0 0.0 0.0 0.0 0.0
Chicken - Pullets/Broilers 0.0 0.0 0.0 0.0 0.0
Turkey - Toms/Breeders 0.0 0.0 0.0 0.0 0.0
Turkey - Hens (light) 0.0 0.0 0.0 0.0 0.0
Turkey - Broilers 0.0 0.0 0.0 0.0 0.0
Ducks 0.0 0.0 0.0 0.0 0.0
Geese 0.0 0.0 0.0 0.0 0.0
I W
Goats and [Sheep - Ewes/Rams 0.0 0.0 0.0 0.0 0.0
Sheep Sheep - Ewes with lambs 0.0 0.0 0.0 0.0 0.0
Sheep - Lambs 0.0 0.0 0.0 0.0 0.0
Sheep - Feeders 0.0 0.0 0.0 0.0 0.0
Goats - Meat/Milk (per Ewe) 0.0 0.0 0.0 0.0 0.0
Goats - Nannies/Billies 0.0 0.0 0.0 0.0 0.0
Goats - Feeders 0.0 0.0 0.0 0.0 0.0
0.0
Cervid Elk 0.0 0.0 0.0 0.0 0.0
Deer 0.0 0.0 0.0 0.0 0.0
0.0
Wild Boar |Feeders 0.0 0.0 0.0 0.0 0.0
Sow (farrowin 0.0 0.0 0.0 0.0 0.0
0.0
[Total Hectares 188] 156.0] 117.0] 93.0]
[Total Acres 463 385.5 289.1 229.8]

Application LA25027 Page 10 of 37
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Pﬂ.l"t 2 — Tﬁﬂhnical Requirﬂmmts NRCB| Matural Resourcrs

Conservation Board

wmummnmwmmMMammmmmmmmam andfior manur shorage feclity(las)

RUNOFF CONTROL CATCH BASIN: Naty rally occurring protective layer
rmnmtummmmmmmumammm Myar}

Facility description [ nama (o inciceing on sibe pian) 1. nrﬂncfcn I'/urm_s AT P (Catch basin)
2.

3.

ination of ANRN

Provide a plen and shpw how, you culal:mmcmnmnmbuu ff for sach catch basin
€ u.i#olt f&’f‘lﬂ -’-wi’ st (a X ..JqI' f*’uu;dtc/{ CU!' r‘/éealnlcq

-Catch bagin capachiy
I M
Total depth | DWPth below = v
Langth {m} | Width {m} (m) ground leval Inside side Dukxida
fmd and walls walls walls

“ 25 | e | Zm | 3m 34 |3 |5

TOTAL CAPACITY
Makurally secur pcthva lwyer detals
lde Jaimhs {as requlred} .
T:;t:ﬁm"ﬂ osthe engrneenn é /5 Currta l(é Mn‘s
layar :
— M |and preparng Kego- T. Sopleg clc—}lﬁn. pont ?/.2.'."“
Soli bmntyre
% sand % =it % clmy
Dapth ang type of soll tested Hydraulc condurtvity {cmys) Dascribe tast sandard vsad

Hydraulic conductivity -
naturally occurting
protective layer

Catch Bmmin - Dasign snd M fkgiernet regulrssants can bae feund
Tochnical Gulsbellay g 0048104

of anll info dNTEH par fecliity vcade sdaitisns] saily peys.

Last updated February 25, 2121

Application LA25027 Page 11 of 37




Catch Basin Dimenslon Calculator

check out the caich basin facisheer,

For mere information on ranoff control calch basin design consideration including liner opions, catch basin protection, o,

Nersndan Farme LTD.
5E 33-70-23 Wd

Mame
Land Locatos

- Estimsting Runoff Patenial

Width {m)
133

I[I\..'I'ﬂ Length {l:l}_
! L
' Total Area

Paved?
M W

. Ares {-;}
12768.00
12768.00 |

Estimation of water rusoff to be collected i the cafch basin:
74693 o)

26378 g
154301 Imp. Gal

rCakcutating Caich Basin Volumie:

Construction Storage
Dlmetsiony Dime nabans

Length 36
()
Width

non

22 15.0

(m¥:

Depth
(m}:

3 5 t

Evacwation Capaclty:
s 3
IE6T0 P
240869 Irop.
Cral
Crich bazin yolume (mlaos
freehonrd):
TE
Xa5I1 p
165195 Imp.
Cral

rCComparing Catch Basin Volume versus RunolT Parentizl:
Runoff potential: 746,97
Catch basin volume: 751 m?

The catch basin dimensions meet the design requirsments in AQPA,

Application LA25027 Page 12 of 37
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Pﬂ.ﬂ 2 — TEChﬂical Requirementﬁ NRCB | tlatural Resources

Conscryation Boa rd

application under the Agricutural Gperation Fractices A far a confined feeding mperatian, manUse collection area antfur manure SOrage Facillty(les)

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

{complete a copy of this section for BACH bam, faadiot, and storage facity for solid manure, cornposting materials, or compost witht
a naturally ocourring protective layer for the finer)

Facility description / nams {@s indicated on site pian) 1. __m‘_wlﬁi 'ﬁtnﬂj ijﬂz_(Pen areas including

alleys)
2.
Manure storage capacity —
Length {m) width {m) pepth beiow ground level (m) Emmaﬂ:ﬁ;‘;ﬁ:gﬁgw s
1.1 451 96
Z.

TOTAL CAPACITY

E[ I plan to use 3 short-term colid rmanure storage (3TMS) as part of my manure storage and handling plan for this CFC {The AQPA
requirerments for 5TMS are et gut in the MRCB Shert-Term tolld Manurg Storage Requirements Fact Ghaost,

gurface water controt tams
Descripe the qun- and runoff control syste

/ij'\l(’ul Jlogc -Lr runc.fug‘ o IUU;-J"‘\:«‘ Afﬁ:'\
A fotured Areungd ke A ecy

Ry ech :

Naturally occurring protective layer details

i

Provide details (as required} _1
Thickness of naturally Ei4d KGJ Lk-L Eﬂj Fals i"’"-'l’.\_’, Q Cfufj's
pecurring provective layer
_(m)
Sonl taxtuTe
_ %hsand _ A st _oh clay
v - i — .
Hydraulic conductivity Depth and bype of snil kested Hydraulic ronductivity (ermfs) Dascribe test standard usad
- naturally gccurring

protective layer

Additional information {attach copled of sqil test naporis) NRCE LSE ONLY

Requiraments met: [J ves. [0 No
Condition required: [ ¥ES Dino
Report witacheds 1 yes [ o

Application LA25027 Page 13 of 37



Septembeer 277, 2023

Mr. Matthew Jacobsen
MNoranden Farms

P.O. Box 33
Arrorwrwood, AB

TOL OBD

Re: Application for CFO license
Dear Mr_ Jacobsen,

Wulcan County concluded an ktermunicipal Development Plan with the Village of Arrowwood in December of 2020,
and your input during the public consultation phase was greatly appreciated. It was understood by all, at the time
of public conseltation, that vour farming operation had been running an unlicensed confined feeding operation since
the 1960x.

wWith this in mind, your operation 5 considered an existing confined feeding operation under 5. 2.5.2 of the
Intermunicipal Devetopment Plan between the Vidlcan County and Vilkage of Arrowwood. This section reads:

"New confined feeding operations (CFOs) are not permitted to be establisherd within the Intermunicipal
Development Plan Boundary and the Condined Feeding Exdusion Area a3 ilhestrated in Map 3. However, any axisting
CFOs located with the Intermunicpal Development Plan Boundary are alfowed 1o continue with their exsting
eperatlens and may expand in accordance with the requiremenis of the Agricultural Operation Practices Act and
Regrelations. Expansions should not negatively impart rural and wrisan residents of the area or the environment.”

Please consider this letter as support 1o your current CFO operation and your endeavour to have this operation
tcensed with the Natural Resource Conservation Board.

Should you have amy questions or concerns please do not hesitate to contact my office.

Kind Regards,

Mels Petersen
Chief Administrative Cfficer
Vulcan County

Page1oi]
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Village of o
ARBOWOOD

June 30, 2023

Mr. Matthew Jacohsen,
President,

Naranden Farmns

PO Box 33
Armowwond, AR

TOL QB0

Re: Applivation for CFO license
Deear Mr. Jacobsen.

The Yillage of Amowwoud concluded an Intermunicipal Development Flan with Vulean County
in December of 2020, and youwr input during the public coosultalion phase was preatly
apprecialed [t was undersiood by all, at the time ol public consultation, that your farming
operation had been running an unlicensed confined feeding operation since the 1960s.

With thi= in mind, your operation would be considered an cxisting contined feeding operation
under 5. 2.5.2 of the Intermunicipal Development Plan between the Village of Ammowwood and
Vulean County. This section reads:

“Mew confined feeding operations {CF{kx) are not permitied 10 be cstablished within the
Intermunicipal Developmenl Plan Boundary and the Confined Feeding Exclusion Area as
illastrated in Map 3. However, any existing CFQs located with the fotermunicipal Development
Plan Boundary are allowed to contmue with their exisling operations and may expand in
accordance with the requirements of the Agricultural Operation Practices Acl and Regulations.
Expansions should wot negatively impanrt rural and arban residerts of the area or the
enviroment.”

Enclosed you wili fmd a copy of 1he Inlermumicipal Development Plan for your review and
reference.

Sincerely,

Christopher Northeott
Chief Administrative Gfficer

Enclosure (1)

PO. Box 34, Amovwwood, Alberta, Canada TOL 080 weww vilisgecfamowwood an Tl: (403) E34-2821
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SROSEKE
BRIDGE,
_ENGINEERING PHONE: (403) 428170

October 12, 2024

Matthew Jacobsen
Noranden Fams Lid.
205038 Range Road 233
Vuican County, AB

Re:  Soll Sultability and Permeability Testing
Existing Livestock Pens
Vuican County, AB

As requestad, Roseke Enginsering Lid. (REL) has completad 3 gectechnical review of the above noted site
relative to the required protection of groundwater resources, as required by the Agricutural Operation
Practices Act, AB Rep. 267/2001 {(AQPA}, This latter presants the findings of the geotechnical Investigation
as it pertains bo the suitability of the existing pens noted above.

andahd&rnunslrataﬁumihﬁﬁynfﬂmnatumﬁyaﬂsﬁmauishrmﬂmaﬁnnasanmﬂymum
protective layer for groundwater, four boreholes ware advanced at locations spread evenly throughout the
existing livestock pen arsas. The boreholes were advanced using a truck-meunted solid stem auger drill rig
contracted from Chilako Driling Services Lid., of Coaldale, AB. The boreholae were driled to a depth of 4.5
m below the exlsting ground surface.

The general subsurfaca conditions at the site consisted predominantty of a surficial layer of topsail, underzin
by clay and clay fill in descerxding order with a seam of sand encountered at 3.8 m in BHOOA. The clay was
described as sity, with a frace of sand and gravel, iight brown, and low plastic. Additionalty, the clay tif was
described as silty, some sand, irace gravel, olive brown, and low plastic. Further soil descriptions can be
found in the attached borehale logs. Standpipes installed to monitor groundwatsr depths were found dry when
monitored prior to permeability testing. Atterberg limits analysis wers conducted on the collectsd soll sampies
to confirm soll properties, and the results ans inchaded in the table below.

gD | Doglh ) | Liqid it 1L} | Pnte Lk P} | Placiohy Wi
153 23 T 54 '

et

281 0.8 4.7 18.1 6.6
3B4 0 256 17.2 8.4

In order to measure the permeability of the subsurface soils, 1.5 m of machine slotied 51 mm dlameter PV(
moniloring well was irstalled in al of the borsholea. Final depths of alotted monioring wells ranged from
approximately 3.05 m to 3.81 m in the clay i layer. Wall saturation of the monitoring wells was camied out
hyﬁlingﬂmanmﬂmﬁuwalhhﬂmiapufﬂmph&pﬁorhmpbﬁrqﬂapemmbilﬂym&\g. The results of
the in-situ permeability testing indicated an average hydraulic conductivity of &, = 2.55 x 107 cm/sac for the
clay / clay tl strata which ranged in thickness from 3.8 m to st least 4.5 m in thicknees across the site.

Page 1
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Using the maasured in-situ permaabiity and the minimum messured thickness of tha clay / clay fill, the clay /
clay ¥l strata has been estimated to represent an equivakent of 2.9 m of naturally occuming materials having
a hydraulic conductivity of 1.0 x 104 crvsee. This represents a naturally occuring material layer in excess of
the minimum groundwater protection requirements for solid manure storage as specified In Section 9.5(c) of
the AOPA, Standards and Admintsiration Regutatons.

Closure

Based on the results of the in-sits permeability testing, taboratory testz, and the subsurface soil stratigraphy
sncountered, the clay and clay fill strata encounterad on site should be considered suitable as a protactive
layer for the above noted existing livestock pens.

Please foe! fros to contact me at (403) 942-6170 or by email at bemis.roseke@roseke.com (f you have any

comments, questions, of conGams.

Respectiully submitted by:

Prapared by:

Mr. Christopher Allard, CET.
Geotachnical Technologist
Rosake Engineering id.
{403} 331-7182

chris.allard@ roseka.com

Heviewed by

Wr. Bomie Rosske, P.Eng., PMP
Principal

Rueake Enginsering Lid.

APEGA Parmit to Practica No, P11347
{403) 9426170
bemia.roseke@roseke £om

FPEBMIT TO PRACTICE
ROSENE EMNEERING LT
Rl G LR fiea,
Pl APEG EGT28
AT 2041007

PERMIT HUMBER: 11347

T Supyrprimbicen o Mokl el
Cnamswrann v ey

Q7 Qtober 2024

Paga 2
W paeke. DOm

Application LA25027 Page 17 of 37



Project Moranden Farms Permeatility Asasasiment

BOREHOLE NO: BHOIR

Client Matthew Jacobaan

PROJECT NO: REL243058

Solid Stam

ELEVATION:

SAMPLE TYPE
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]
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End of borshole &l 457 m, no sloughing or
sannge. Mo stancipipe atalled.

i1
'

ILH
i3

VRN SHEAR (Pl
L
ENLER

A W m om

& LNCOHE . SHEMA STR. [P

M A0 N Mg

W05 POCHETPEM AP
0 Je  En a0

DATA,

Elmation {m)

AR TRANS POREHOLE LG HORANDEN FARME GF) AL TRANS GDT 24-5-30
'_I_I_l_|_l_"""|"_'7_'_ T ;
[ -




Pags 1 o 1

EEWE AN 2 A TN L L LA

PROJECT NCr REL242058
ELEVATION:
Eorspsavre  [[[JHORECOVERY

BOREHOLE NO: BHOM
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BsPT SAMPLE
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Prolect Noranden Fams Fermeabilly Assesament
Cliant: Matthew Jacobssn
BACKFILL TYPE [leenTonTE

SAMPLE TYPE

~J

OTHER
DATA
COMPLETIONDEFTE &7
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Project Noranden Farms Permeabifty Asseasment

BOREHOLE NC: BHOOZ

Chent Mathew Jaoobssn PROJECT NO: RELOA3058
__ _ Soiid Stem Auger ELEVATION:
SAMPLE TYPE Bzceruse [fooresawee  [KIsPTSAMPLE Eoransawne  [[[iHoRECOVERY
2 w i
= @ E
£ 2 SOIL E | BLOWS n ww @ OTHER | S
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PROJECT NO: REL243058
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ATTERBERG LIMITS TEST

Attentlon: Matthew Jacabsen

Project No: REL243058

Cate: 24-Sep-24
Project: Noranden Farms Permeability Testing
Liguid Limit Test Plastic Limit Test
# of Blows 26
Tare # g Tare # A3
Wet Wi + Tare 42 240 Wat Wt + Tare 12,004
Dey Wt + Tare 35 905 Dry Wt + Tare 11.400
Wi of Tare 13.818 Wi of Tare ¥.220
% Moisture 229 % Moisture 16.8
Liguld Limit Test l:mlp.lmm
Eaasing 435 um slvve
4 B
= k]
443
- FEE 50 /
£ - GH
5 92 = «©
i 42T i
434 *® cl
4.8 g n /-ﬂ/
L] 0 cL f/ EH-H
" T - I EL A | OL-hil
w0 - n |
¢ 00 o 0 3@ 30 40 S 83 Y BG  B0 10D
Wiatrdt o) Pliars Wi | Jesiy )
Liquid Limit (%): 23.0 Plastic Limit (%): 16.6 Plasticity Index: 6.4
Classification : CL Depth: 23 m Sampis ID: 1B3

Technician: CA

= [nput Data

sy

Rmprwticng G Bl st e iy by i Girxling wwrvicm ooy Enginssgring intarpostsdion or sesdustion of Thees el remlls s

v drihy oo wehitti” oy skl Thatr chilln Periuptsee B Tor e o ik of (T St plipnaiie] sbxand,
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ATTERBERG LIMITS TEST

Attentlon: Matthew Jacobsen

Project No: REL243058

Date: 24-Sep-24
Project: Noranden Farms Permeatbility Testing
Liquid Limit Test Plastic Limit Tast
# of Blows 30
Tare # 14 Tare # 10
Wet Wt + Tare 40.705 Wat Wt + Tare 11.370
Dry Wt + Tare 35.400 Dry Wt + Tare 10.736
Wit of Tare 13.470 W of Tare 7.234
% Moisture 242 % Moisture 18.1
i Limt Test Plastis ity ohart for sgél
BaE5INg 425 um sleve
LT
L /
43
g 47 0 /r
% o E - cH y
v
‘i' 427 i /
421 x Gl
LA g o0 /
414 cL // T
L] 1::' [~ o
00 2 : P — i !
L 1i] 100 B 3 20 W &£ = & O &F @O 10D
Wi o B Lkt Lirnet )
Liquid Limit {%): 24.7 Plastic Limit (%): 18.1 Plasticity Index: 8.6
Classification : CL Depth: 08 m Sample ID: 281
Technician: CA
fo,
= [nput Data Per:

Fwpating of thass reruits covetiule @ g setvte orily, Enginiesting inkpretaion of ikailon of ks et reeutts m

purcrvithied iy B WAL rechantt TH et prasanisd b for e oM L of e chand adipuinted Bhova
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ATTERBERG LIMITS TEST

Attention; Matthew Jacabsen

Project No: REL243058

Technician: CA

= Input Data

Date: 24-Sep-24
Projact; Noranden Farms Permaability Tasting
Liquid Limit Test Piastic Limit Test
# of Blows 30
Tare # 4 Tare # ASB
Wet Wt + Tare 38.783 Wet Wi + Tana 11.548
Dry Wi + Tare 33715 Dry Wt + Tare 10.918
Wt of Tare $3.580 Wit of Tare 7.257
% Moisture 25.1 % Moisture 17.2
higutd Limit Vet Plestic!ty chart for solt
Dsszing 425 um yeve
il B
. =3
[
i 7 sa / /
a 32 = 0 o e
L] a7 i f
i - ;= A
1.9 i 20 F.
4% 1 CL / CHHH
10 /
05 T __ "
23 . Eria | LML
00 — 0 ]
Ly 100 ¢ W M 3 4 S el 0 B0 W@ M0
Nurrber of Blrwa Livpuid Livst (%}
Liquid Limit (%): 26.6 Plastic Limit (%}: 17.2 Plasticity Index: 8.4
Classification : CL Depth: 30 m Sample 1D: 384

Par: _ _

Fampoating of thess mesulie consiibdes B iesbng sarnce onty. Enginasng Irhmesdstion o svislushion of Bhwis bt redatl b

prcrvhched ooty cof il Fowqualtl Trah thiks ] im o By vl Ly o Pyl st pulertedd sl
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MOISTURE CONTENT ?—

OB # OB DESCRIFTION PROJECT I
—
IREL243058 Noranden Farmns Evaluation
Depth Wet + Tare Dry + Tare Moisture
|

Borehole ID Sample ID (m) (@) @ %
181 0.8 235.8 214.7 101
182 15 2%.9 213.0 116
183 23 276.4 248.0 118

BHOCT 184 3.0 376.5 136.6 12.1
185 18 2465 228 8 80

186 45 250.4 2403 77

281 0.5 190 5 183.5 40

B2 15 257 4 2366 0.0
283 2.3 265 4 2326 14.5

BHG0Z 284 30 297.9 056.7 165
2B5 38 245.7 219.4 123

2B6 4.6 303.3 276.8 9.8

3B 0.8 198 1 193.4 25

382 15 145.6 1413 32
383 2.3 283.1 258 ( 10.0
BHO03 354 30 2535 2310 10.0
3B5 18 263.5 243.0 8.7

366 48 274.1 2664 7.4

481 08 181.2 165.8 9.7

482 15 210.1 193 1 9.1
4B3 2.3 323.9 288 1 127
BH004 4B4 30 261.4 2293 144
4B5 18 266.5 2441 9.4

4B6 46 288.3 264.8 6.1
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== DOSEKE P

= ENGINEERING PN (409)942.6170

March 18t 2025 Project No.: REL253013

Matthew Jacobsen
Noranden Farms Ltd.
205038 Range Road 233
Vulcan County, AB

Re: Soil Suitability and Permeability Testing
Additional Geotechnical Investigation
Proposed Effluent Pond
Vulcan County, AB

Introduction

As requested, Roseke Engineering Ltd. (REL) has completed additional geotechnical boreholes in the area of
the proposed liquid manure storage pond at the above noted feedlot site to confirm geotechnical subsurface
stratigraphy and groundwater conditions. The results of the additional boreholes and this letter report are
intended as a supplement to the previous geotechnical report entitled REL243058 — Permeability Letter
(REL243058) and to confirm that the previously tested in-situ hydraulic conductivity values are applicable to
the subsoils beneath the proposed liquid manure storage ponds.

It is understood that the maximum depth of storage for the liquid manure storage pond will be approximately
3 m to 4 m below existing ground, therefore, boreholes were advanced to 9.15 m in order to demonstrate the
suitability of the naturally existing soils for consideration as a naturally occurring protective layer for
groundwater resources. The boreholes were advanced using a truck-mounted solid stem auger drill rig
contracted from Chilako Drilling Services Ltd., of Coaldale, AB. A site plan showing additional borehole
locations is attached.

Subsoil and Groundwater Conditions

The general subsurface conditions encountered in the additional boreholes consisted predominantly of a
surficial layer of topsoil, underlain by clay, and clay till in descending order, and were found to be consistent
in texture and composition with the naturally occurring protective layer encountered in the 2024 REL243058
boreholes to depths of approximately 7.6 m to 7.9 m where the clay till was observed as becoming gravelly.
The clay till was described as silty with some sand, trace gravel, olive brown, and low plastic. Borehole logs
showing subsoil and groundwater conditions from 2024 and 2025 drilling operations are attached. The
following table summarizes the measured groundwater depths when monitored on March 17t, 2025.

Borehole ID Depth of Standpipe (m) Depth to Groundwater (m)

BH101 7.0 Dry
BH102 9.15 Dry

Page 1
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In order to comply with the Matural Resources Conservation Board (NRCE)'s requirements, pond construction
activities may not fake place within 1.0 m of groundwater. Based on the dry monitor well and standpipe
observed during groundwater monitonng, it 15 anticipated that the proposed liquid manure storage pond will
not be impacied by groundwater. However, groundwater levels should be monitored prior to construction o
confirm these conditions. It should be noted that soil moisture and groundwater levels at the site may fluctuate
in response fo cimatic events.

Conclusions

Based on the previously determined hydraulic conductivity K value of 2.55 = 107 cmisec from in-situ testing
in REL243058 and the minimum encountered thickness of the clay till strata from the maximum depth of
storage to 7.6 m whers the soil becomes gravelly, the 3.6 m layer of clay till encountered beneath the proposed
liguid manure storage pond can been defermined to represent the equivalent of 14.1 m of material having a
hydraulic conductivity of 1.0 = 108 crlsec. This represents a naturally cocurring protective layer exceeding
the minimum requirements for igquid manure storage facliies as specified in Section 9.5 of the AQPA
Standards and Admmistration Regulations.

Closure

Bazed on the results of the addibional field dnlling operations, laboratory test results, and in-situ permeability
testing, the clay til strata encountered on zite should be considered suitable for use az a naturally occurring
protective layer for the construction of the proposed effluent pond.

Pleaze feel free to contact the undersigned at (403) 331-T182 or by email at chriz allard@rozeke com if you
have any comments, guestions, of concems.

Respectfully submitted by:

Prepared by EvIEWed ByC
Mr. Chnistopher Allard, C.E.T. Mr. Bemnie Roseke, P Eng., PMFP
Geotechnical Technologist Principal
Roseke Engineering Lid. Fozeke Engineering Lid.
(403) 331-7T182 APEGA Permit io Practice No. P11347
chriz allard@roseke com (403) 942-6170
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TERMS USED ON BOREHOLE LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION

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

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

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

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

DESCRIPTIVE TERM UNCONFINED COMPRESSIVE
STRENGTH (KPA)

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

Very Stiff 200 to 400
Hard Greater than 400

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

GENERAL DESCRIPTIVE TERMS

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

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

Interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.;

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

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

GROUP TYPICAL
MAJOR DIVISION SYMBOL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
C,=D,/D Greater than 4
ow Well-graded gravels and gravel- P o "
- -9 sand mixtures, little or no fines - glc.= % Between 1.and 3
S o = Sz 10 60
> < Poorly graded gravels and gravel- B o . e
© £ O @
a % E GP sand mixtures, little or no fines 2; & % Not meeting both criteria for GW
o [+
W o~ DL E o
= : DNED
R TS T E o
= =} (_v's— o =
® | S§ _§ GM Silty gravels, g 2 gg g | Atterberg limits plot below “A” line Sltrt;tri?:;r?nhmlts
2 E2|aq - gravel-sand-silt mixtures £ or plasticity index less than 4 hatched area are
£ SE|m £ o .
Z Re|ZE= S borderline
= 0 = oc =) s [
T e S ac Clayey gravels, 5 Atterberg limits plot above “A” line classifications ]
E s gravel-sand-clay mixtures g or plasticity index greater than 7 L?J‘L‘I";';"ng;';g 0
5 -
== 2
o] @
S5 2 = Greater than 6
%' % Sw Well-graded sands and gravelly § ® Gy = Da/Dio ,
= § o| = sands, little or no fines S g& . C, = D(D% Between 1 and 3
S @ X
= < = O v = o~ E
o S E Poorly graded sands and gravelly 2 ~ 20 . -
£ L5 SP sands, little or no fines S g g; E Not meeting both criteria for SW
o< =&
=9 [
< 9 @ s & .
B =@ §sS8 s I Atterberg limits
E é SM Silty sands, sand-silt mixtures g ® £ A:te:' betli'gilm?:g ';I?t belt?]wn 2 line plotting in
S8lg=g &8 | orplasticity index less tha hatched area are
=S |=E= borderline
Ela== oy mi Atterberg limits plot above “A” line classifications
sc Clayey sands, sand-clay mixtures or plasticity index greater than 7 ch;ll"g‘ng;';‘; of

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

2 f?\; ML rock flour, silty or clayey fine sands
w = of slight plasticity
[ = PLASTICITY CHART
@B 3 Inorganic silts, micaceous or
- 2 MH diatomaceous fine sands or &
Th silts, elastic silts Soils passing 425 pm /
E é = Inorganic clays of low plasticity, 50 . . /’
S e g % < CcL gravelly clays, sandy clays, Equation of “A” line: P | = 0,73 (LL - 20) CH
= E 53 v silty clays, lean clays ) //
; S &= a e
= g L § § % 2 o Inorganic clays of medium é V
b= é £2 5 8 plasticity, silty clays g
2 e =5 S 5 /
= s 22 o 3 cl y
% E S< R CH Inorganic clays of high a- 20 oL /
& = =g plasticity, fat clays N MH or OH
E 3 ‘70 A v
» s oL Organic silts and organic silty clays o FoIIRELMRSST mLoroL
22 z Y of low plasticity o i |
o é i 0 10 20 30 40 50 60 70 80 90 100
= B2 LIQuID LUMIT
§ % g g3 oH Organic clays of medium
S A to high plasticity
. . *Based on the material passing the 75 mm sieve
HIGHLY ORGANIC SOILS PT Peat and other highly organic Reference: ASTM Designation D2487, for identification procedure
soils see D2488. USC as modified by PFRA
SOIL COMPONENTS OVERSIZE MATERIAL
DEFINING RANGES OF
FRACTION SIEVE SIZE PERCENTAGE BY MASS OF Rounded or subrounded
MINOR COMPONENTS COBBLES 75 mm to 300 mm
PASSING | RETAINED PERCENTAGE DESCRIPTOR BOULDERS >300mm
GRAVEL Not rounded
coarse 75 mm 19 mm >35 % “and”
fine 19 mm 4,75 mm ROCK FRAGMENTS >75 mm
SAND 211035 % “y-adjective” ROCKS > 0.76 cubic metre in volume
coarse 4.75 mm 2.00 mm 1010 20 % “some”
medium 2.00 mm 425 pm
fine 425 pm 75 pm >01t010 % “trace”
SILT (non plastic) as above but
or 75 ym .
CLAY (plastic) by behavior
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AB TRANS BOREHOLE LOG NORANDEN FARMS - 2025.GPJ AB_TRANS.GDT 25-3-18
T

Project: Noranden Farms Permeability Assessment BOREHOLE NO: BH101
Client: Matthew Jacobsen PROJECT NO: REL253013
Solid Stem Auger ELEVATION:
SAMPLE TYPE [l sHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE EJGRaBSAMPLE  [[]JNO RECOVERY
BACKFILL TYPE [l zenTONITE [ ]PEA GRAVEL [MsLoucH fa]Grout [ZoriLLcutTINGS  [-2]sAND
AVANE SHEAR (kPa) A =
3 Mo 100 200 300 400 S| ¢
E| @ =z ENVALUER 2l =
= % SOIL E § /BLOWS 0 40 60 80 OTHER DATA g 2 S
g 150 mm © UNCONF. SHEAR STR. (kPa) 5]
8 6‘ DESCRIPTION % <§( 50 PLASTIC M.C. LIQUID 50 100 150 (ZO(a)) Z E
D 5| P Z| w
@POCKETPEN. (kP2) @
0 4 60 8 100 200 300 400
_0 ___"\Topsoil(100mm) /1 P -
B Clay - silty, trace sand, stiff to very
R stiff, damp to moist, low plastic, light
L brown
i =Kl
=2 [ Clay Till - silty, some sand, trace
i YS! gravel, very stiff to hard, moist, low
5 R .;)_ M plastic, olive brown with coal
- % 0 CO inclusions and oxide stains —
SRLRUNY — B2
—3 O T —
- RIS
R o pedley
- xojelie!
—4 4%l
i oL 0 L
I ALY — B3
i HO406D
i 094D
B j : :C 4
i RGN
i greye —
6 — B4
i 6-7( B 0
[ Ly
—7 0( |
- Ko geqle; —
- el — B5
- 040N - gravelly
—8 O[O
i HO4 060
i O 10
HO4 060
B E j 0O —
—9 94060 — B6
B End of borehole at 9.15 m, no
i sloughing or seepage. Monitoring well
B installed to 7.0 m. Monitoring well
—10 was found to be dry when monitored
i on March 17, 2025.
=11
—12
—13
—14
15 : : X
LOGGED BY: C COMPLETION DEPTH: 9.14 m
REVIEWED BY: BR COMPLETION DATE: 25-3-7
Page 1 of 1
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AB TRANS BOREHOLE LOG NORANDEN FARMS - 2025.GPJ AB_TRANS.GDT 25-3-18
T

Appitcationm

Project: Noranden Farms Permeability Assessment BOREHOLE NO: BH102
Client: Matthew Jacobsen PROJECT NO: REL253013
Solid Stem Auger ELEVATION:
SAMPLE TYPE [l sHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE EJGRaBSAMPLE  [[]JNO RECOVERY
BACKFILL TYPE [l zenTONITE [ ]PEA GRAVEL [MsLoucH fa]Grout DRILLCUTTINGS  [-:]SAND
AVANE SHEAR (kPa) A
a Wl o 100200300 400 a @ =
E| @ = ENVALUER L =
| 3 SOIL E g | RS n 4w ® | opecpary 5 £
g 150 mm @ UNCONF. SHEAR STR. (kPa) T
a 5' DESCRIPTION CEL <§E PLASTIC ~ M.C. LiQuip 50 100 150 (203) 2 E I
D 5| P o| w
@POCKETPEN. (kP2) @
0 4 60 8 100200 300 400
[ 0 77777 \Topsoil (100 mm) /1 T onot A
B Clay - silty, trace sand, stiff to very
R stiff, damp to moist, low plastic, light
L brown
i S Clay Till - silty, some sand, trace — B1
i BB gravel, very stiff to hard, moist, low [
[ a4 D61 plastic, olive brown with coal
2 ; DLI%] inclusions and oxide stains
B O
RRIFUNN
i O = B2
_ O
i RGN
i c-§ d 360
" oo |
il = & g
s 0§ q CO -]
T ey -]
- O -]
Y - B
—6 504D D — B4 ]
- OO -]
oo -
i RRERUNY =
—7 Or: o |~ |
- b§ , ;3_&0 L -]
- 0500 — BS ]
i Kogeqie; -]
—8 0§ :) CO - gravelly =
I U8 B
i Kogeqie; -]
- RRIGUNN - -]
- [RRI% — B6 g
- End of borehole at 9.15 m, no
- sloughing or seepage. Standpipe
B installed to 9.15 m. Standpipe was
—10 found to be dry when monitored on
B March 17, 2025.
=11
—12
—13
—14
15 : ;
LOGGED BY: C COMPLETION DEPTH: 9.14 m
REVIEWED BY: BR COMPLETION DATE: 25-3-7
Page 1 of 1
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AB TRANS BOREHOLE LOG NORANDEN FARMS.GPJ AB_TRANS.GDT 24-9-30

Project: Noranden Farms Permeability Assessment

BOREHOLE NO: BH001

Client: Matthew Jacobsen

PROJECT NO: REL243058

Solid Stem Auger ELEVATION:
SAMPLE TYPE [lsHeBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBsAMPLE  [[]JNORECOVERY
BACKFILL TYPE llcenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
A VANE SHEAR (kPa) A o
. Q—OD' g % 100 200 300 400 o wl g
£ EN-VALUER =
= | = SOIL ol W | BLOWS N 4 & & OTHER  [E % 5
5| @ | < | /150 mm @ UNCONF. SHEAR STR. (P2) & DATA ©
& 3 DESCRIPTION % = PLASTIC ~ MC.  LIQUID 0 w0 ? % s
1773 »| @ @05x POCKETPEN. (kPa) @ -
: L (ITEEEIL LR R
0 wuus wuy TOpsoil & Gravel (150 mm) : : : :
5 Clay - silty, trace sand, soft to firm,
damp, low plastic, light brown
i — B1
—1
i — B2
- SOEBLD Clay Till - silty, some sand, trace
WS gravel, very stiff, damp to moist, low
—2 | ;) ) plastic, olive brown with coal
:% o CD inclusions and oxide stains =
A0ADED -
B Ko Neqlof -]
MUY =
n TOFD): D |
ég D (D ] g
—3 AN = B4 =
O 0 D ]
i RHERNNY -
i g
- R g
RSy - =
B SO0 — B5 -
bocez.2c4 Sand - silty, some clay, trace gravel, ]
—4 damp to moist, fine to medium =
grained, brown -
i — B6 -
End of borehole at 4.57 m, no
i sloughing or seepage. Standpipe
installed to 4.57 m. Standpipe was
B found dry when monitored on
| September 11th, 2024.
—6
—7
8 R R R R R R R L R R R R O
LOGGED BY: CA COMPLETION DEPTH: 4.57 m
REVIEWED BY: BR COMPLETION DATE: 24-9-5
Page 1 of 1
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Project: Noranden Farms Permeability Assessment BOREHOLE NO: BH002

AB TRANS BOREHOLE LOG NORANDEN FARMS.GPJ AB_TRANS.GDT 24-9-30

Client: Matthew Jacobsen PROJECT NO: REL243058
Solid Stem Auger ELEVATION:
SAMPLE TYPE [lsteBy TuBE [ CORE SAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kPa) A
. Q—OD' g % 100 200 300 400 =
£ EN-VALUEE =
= | = SOIL | W | BLOWS P OTHER £
5| @ | < | /150 mm @ UNCONF. SHEAR STR. (P2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuiD 100 200 300 (403) o
2] »| ? - @0.5x POCKETPEN. (kPa) @ w
— . L (AT e LR NI
0 wuas wzy TOPSOIl (200 mm) : R
i Clay - silty, trace sand, soft to firm, damp,
| low plastic, light brown
i — B1
—1
i — B2
SOABED Clay Till - silty, some sand, trace gravel, stiff,
5 93 TiPh] damp to moist, low plastic, olive brown with
glg i») CD coal inclusions and oxide stains
B o
B O DL — B3
ORI
L 0D
Ko Neqlol
I TR VAN
Ko Neqlol
ShEEEY = B4
B Ko Neqlof
HOADLD
OF D
LOF T L
E A - very st =i B5
{0FDE
R kst
Qg.ﬂ)éD
i
O —
i ALEVEN — B6
End of borehole at 4.57 m, no sloughing or
i seepage. No standpipe installed.
—5
—6
—7
8 PR R R R R AR R R R R R R R R R SRR
LOGGED BY: CA COMPLETION DEPTH: 4.57 m
REVIEWED BY: BR COMPLETION DATE: 24-9-5
Page 1 of 1
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Project: Noranden Farms Permeability Assessment BOREHOLE NO: BH003

AB TRANS BOREHOLE LOG NORANDEN FARMS.GPJ AB_TRANS.GDT 24-9-30

Client: Matthew Jacobsen PROJECT NO: REL243058
Solid Stem Auger ELEVATION:
SAMPLE TYPE [lsteBy TuBE [ CORE SAMPLE  [X]SPT SAMPLE EcrABSAMPLE  [[[|NORECOVERY
A VANE SHEAR (kP2) A
3 Bl o 100 200 300 400 =
E @ =l = ENVALUER =
= | 2 SOIL | & | BLOWS 2 0 @ w OTHER 5
2| @ &| < | /150 mm @ UNCONF. SHEAR STR. (P2) & DATA ©
a 3 DESCRIPTION % % PLASTC ~ MC.  LQuiD 100 200 300 (403) 8
2] 2] - @0.5x POCKETPEN. (kPa) @ w
Y 0 40 60 __ 80 100200300 400
0 [ar wa] Topsoll (250 mm) A
i > Clay - silty, trace sand, soft to firm, damp,
B low plastic, light brown
i — B1
—1
i — B2
—2
B At ~) o D Clay Till - silty, some sand, trace gravel, very = B3
99 T stiff, damp to moist, low plastic, olive brown
s é; Y C~D with coal inclusions and oxide stains
By
i 0RO
RRIGNY —
—3 O DO — B4
Rgsy
TN
C i
TN
hilidse
AL
..% 1210 -
auabalt - siiff — B5
..% 12:10 —
RRERARY
—4 ..% 12:10
SHIENNY
hufasiy
LN —
ADA DD — B6
End of borehole at 4.57 m, no sloughing or
seepage. No standpipe installed.
—5
—6
—7
8 PR R R R R AR R R R R R R R R R SRR
LOGGED BY: CA COMPLETION DEPTH: 4.57 m
REVIEWED BY: BR COMPLETION DATE: 24-9-5
Page 1 of 1
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AB TRANS BOREHOLE LOG NORANDEN FARMS.GPJ AB_TRANS.GDT 24-9-30

Project: Noranden Farms Permeability Assessment

BOREHOLE NO: BH004

Client: Matthew Jacobsen

PROJECT NO: REL243058

Appitcationm

Solid Stem Auger ELEVATION:
SAMPLE TYPE [lsHeBYTuBE [ CORESAMPLE  [X]SPT SAMPLE EJGraBsAMPLE  [[]JNORECOVERY
BACKFILL TYPE llcenTONITE [ ]PEA GRAVEL [NstoucH fa]GrouT [Z]DRILLCUTTINGS ~ [-]SAND
B W A VANE SHEAR (kPa) A o
c| ¢ g e s afl =
£ = SOIL | W | BLOWS 2 @ 0w OTHER [EZ| 5
2| @ &< | /150 mm @ UNCONF. SHEAR STR. (P2) & DATA ©
a 5 DESCRIPTION % = PLASTC ~ MC.  LiQuD 100 200 300 (403) Z % o
D »| @ @05 POCKETPEN. (kPa) @ .
. R
0 wuas wzy TOPSOIl (200 mm) : : : :
i Clay - silty, trace sand, soft to firm,
| damp, low plastic, light brown
i — B1
—1
i — B2
SOABED Clay Till - silty, some sand, trace
5 93 TEPh] gravel, stiff to very stiff, damp to moist,
By L) Q) low plastic, olive brown with coal
2| LI indlusions and oxide stains
O 0] —
ORI -
B RIEVRY il
Ko Neqlol —
L 0abel =
Ko Neqlol il
é§ 3 éD = =
e sy = ]
| O 0 D -
RHEBYRY il
OF D il
Rty — g
[ AR ol g
L TR, |
§1§ 4 C'D ]
i A0ADED -
O (D — B
- AU DK — B6 -
End of borehole at 4.57 m, no
i sloughing or seepage. Standpipe
installed to 4.57 m. Standpipe was
B found dry when monitored on
| September 11th, 2024.
—6
—7
8 R R R R R R R L R R R R O
LOGGED BY: CA COMPLETION DEPTH: 4.57 m
REVIEWED BY: BR COMPLETION DATE: 24-9-5
Page 1 of 1
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MOISTURE CONTENT ?—

JOB # JOB DESCRIPTION PROJECT 1
Noranden Farms Ltd. . —
REL253013 {1 yditional Effiuent Pond Evaluation
Depth Wet + Tare Dry + Tare Tare Moisture
Borehole ID Sample ID
P (m) (9) (9) (9) %

1B1 15 285.9 258.3 6.3 11.0
1B2 3.0 281.8 239.8 6.3 18.0
BH101 1B3 4.6 275.2 242.0 6.3 14.1
1B4 6.1 282.9 248.6 6.3 14.2
1B5 7.6 368.1 319.9 8.3 15.5
1B6 9.1 289.9 260.6 6.4 115
2B1 15 270.1 229.8 6.4 18.0
2B2 3.0 274.2 228.5 6.3 20.6
2B3 46 304.7 271.9 6.4 12.4
BH102 2B4 6.1 267.7 234.9 6.3 14.3
2B5 76 263.0 229.9 6.4 14.8
2B6 9.1 271.6 2451 6.3 11.1
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Figure 1 - Site Plan
Borehole Locations

o -
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