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Natural Resources

Part 2 — Technical Requirements NCB Natural Resources |

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

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

OPTION 1: Applying through the NRCB for both the AOPA permit and the Water Act licence
I DO want my water licence application coupled to my AOPA permit application.
Signed this day of , 20
Signature of Applicant or Agent
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 will 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 CFO’s sole risk if
the Water Act licence application is denied or if the operation of the CFO is otherwise deemed to be in
violation of the Water Act. This risk includes being required to depopulate the CFO and/or to cease
further construction, or to remove “works” or “undertakings” (as defined in the Water Act).

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

7. Provide: Water licence application number(s)

Signed this day of . 20

Signature of Applicant or Agent

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 day of , 20

Signature of Applicant or Agent

Last updated September 11, 2023
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Minimum Distance Separation (MDS) Waiver (declaration)

Residence owner(s) information

ALL Names on land title: SUQA,J ?' JEFFE Jﬁ"}’ SST

met- mwa  awf Sse QT
Legal land location of residence(s): ___ 4 2% 49 2zl POW

Address(es)! and Postal code(s)":

! Please note that personal contact information is for NRCB use ONLY and not publicly released

| am/we are the legal landowner(s) of a residence(s) located at the above noted legal land location/address:

¢ |/we have read the NRCB Fact Sheet “Minimum Distance Separation (MDS) Waivers”;
* /e have discussed this application with the applicant and understand its potential impacts to cur residence(s);

¢ l/we understand that the application does not meet the MDS requirement to my/our residence(s), under
the Agricultural Operation Practices Act (AOPA);

¢ liwe understand that this waiver is not valid unless signed by ALL parties identified on the land
title as owners;

¢ l/we are not obligated to waive the MDS requirement to our residence(s);

¢ l/we understand that if I/we choose to waive the MDS requirement, I/we can revoke the waiver, by
providing written notice to the NRCB approval officer, as set out in the “Minimum Distance Separation
(MDS) Waivers" Fact Sheet; and

¢ |/we understand that this waiver is a public document.
Having considered my/our rights, I/we hereby waive the MDS requirement to my/our residence, with respect to

Application number

er(s) on title

Jere  Wosce Susgs  JRArsse

Printed names of all residence owner(s) on title

Date: Sd v 3-9', 7;03:(
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Manure Spreading Agreement

This agreement is between _£/ -S({ADDAT D ATRTES TNC.. , manure producer, and
/?0 SS /é/ v gi 12 manure receiver.

Length of agreement: This agreement is valid for a time period of 3 \/PRVTS
(minimum of one year) ¢

Legal land location Soil type? Acres suitable for manure
. spreading?
SE 25-4%-22 Wy | Bk W1y

1 5ol type choices: Dark brown and brown, Grey wooded, Black, Irrigated,
2 Land within required setbacks from water bodies, water wells, residences, etc. is not to be included. o

Other comments:

Manure producer (Confined Feeding Operation ) I.egal Land Location_NE 26 -49- 22 \,JL}!

Date of sl&ning

Manure Receiver - Landowner(s)?

[IETER b,lgaMN.s £L-5 H ADDAT OATRTES Th
Print name Corporate name(if appl)

, -
8 Eﬁﬁ}?ﬁ&o
. Date'of sfgning “_ Print name Corporate name(if appl)
| _Dateofsigning. .- Signature Print name Corporate name(if appl)

EEUR -3 Al fegistered ownérs o fand, or.authorized signing authorities must sign.
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SaBativt EARTH TECHNOLOGIES INC.

203, 8919 - 32n¢ AVENUE N.W. 5318 - 35th AVENUE N.W,

CALGARY, ALBERTA T38 0Ke EDMONTON, ALBERTA TGE SRS

TEL: (403) 247-1813 TEL: {780) 436-0844

FAX: (403) 2471814 FAX: (780) 435-1812
E)-Shaddai Dairies Inc. Our File: E0205-845
RR2 Jume 3, 2002
New Sarepta. Alberta
TOB 3M0

Auention: Mr. Geoff Volkman
Dear Sirs:

Re:  Geotechnical Investigation
Proposed Liquid Manure Storage Facility
El-Shaddai Dairies Farm
NE1/4-20-49-22-W4M
Ledus County, Afberta

1.0 INTRODUCTION

Sabatini Earth Technologies Inc. (SETI) was retined by El-Shaddai Dairies Inc. to carry out a
geotechnical investigation for the above referenced project. The purpose of the investigation was
to obtain subsurface infarmation in order ta provide recommendations for the design and
construction of the proposed liquid manure storage facility. The scope of work was limited to
field drilling, testing and evaluation of results within and around the proposed liquid manure pit.

20 PROJECT DESCRIPTION

The El-Shaddai Dairies farm is Jocated within the NE 1/4 of Seot. 20, Twp. 49, Rge. 22, W4M, in
L.educ County. Alberta (refer to Figure 1, following). The site is located ebout 1.6 kilometers west
of Highway 2} and is bounded on the east by Rangs Road 224. It is understood that the proposed
storage facility will be located southeast of the existing dairy barm, 1t is further understood that the
facility will be clay fired and will be approximately 46 meters wide, 46 meters longand 5 to 6 meters
deep There ig a small slough located east of the exdating barn, adjacent to Range Road 224 and an
existing manure pit located immediately west of the existing barn.

2.1 Site Drainage and Topography

The site is gontly sloped towards the southeast at an inclination of approximately 2 10 3 percent. The
site topography is generally undulating with elevation differcnces of approximately 3 to 4 meters.
The overall sudface drainage is towards the east direction..

Application BA24013 Page 29 of 44




FROM : EL-SHADDAI DAIRIES INC. /™ PHONE NO., : 7 Jun. :
68/84/2382 14:42 78043, .12 SABATINI GEUTECH = 282}23&:: 268: "

A ‘.”.'.'}‘ ‘g E-__a( v e et m
3 « /200 Ry

) ‘

; o Bl y

E ] & r ! " . "L{

. N !

= L Zhe N

T .’;m—ﬂf&“ . as
< ._,.A\\‘l‘k\ ‘_ ‘: U 2

ey s :_’i T
Af W sqt&\f B }cﬁr‘-- ' »i
; s
i M .P N . "'y han 4
A s L‘“g" , O .
ooy " kalie o " - o [
lm; oq @Y ey ! N ‘
— el ecer e . .:s.'.; ol
8 o ' I*l‘l : N
. L . ! ,. R el

. (‘ v, .
A .t,}.' i » u; o
A r . :lgwus 020N T
‘ + w (Bermme \'\
Iddalinde (4t
=] | el TWP.
JERE |l 4] @ D Bl N,/ 48

R AL IR ISP N " PN W

PROPOSED LIQUID MANURE STORAQE F,
NE % -20-49-22. WaM & FACILITY

SABATINI EARTH TECHNOLOGIES INC. Ledus County , Alberta
County Plan Shawing Subject Site
Job No: EQ208-345 ]Date: Juno 3, 2002 { Figure: 1 ‘-‘

9315 - 35 Avenie NW, Jidmosion, Alhentn

Application BA24013 Page 30 of 44



: EL- IRIES INC. PHONE NO. : 'Sin} Jun. 85 2882 B83:21PM PS5
FROM %I: .Si:fﬂ Rl?ﬂ[ ?‘3. -R‘. Ir gu?.ﬂg\i.{.’ SABATINI GEOTEC, POSE B4

P

2.2  Quaternary Deposits

According to published surficial geology reports', the terrain in the area is broadly classified as a
stagnation moraine 1ili deposit of uneven thickness The terrain generally consists of local water-
sorted material up to 30 meters thick, The topography is generally described as undulating to
hummocky, rcflecting veriations in till thickness. Locally. the ground surface wopouraphy is
moderately to weakly developed. with irregularly shaped and poorly defined knobs and kettles. The
ground relief'is typically between 3 to |0 meters.

2.3  Geology

According 10 Cerici®. bedrock in the area is represented by the Horseshoe Canyon Formation of’
the upper Cretaceous Edmonton group, which comprises of delalc and fluvial deposits of
interbedded sandstone, siltstone and shale, Typically, these sediments include fine grained
bentonitic sandstones, silty bentonitic shales, coal seams and carbonaceous shales. The underlying
structure is relatively simple, with the strawz dipping to the southwest at approximately § m/km,
The thickness of the Horseshoe Formation is in the order of 200 merers.

24  Hydrogeology

The Horshoe Canyon Formaiion contains water bearing intervals or horizons of potable quality
and is therefore a local domestic water supply resource. The water supply potential of this unit
is highly variable due 10 its pronounced lateral and vertical changes in lithology. The best warer
supply patential is offered by sandstone and coal lenses. Where present, these have a potential
yield of 6.5 10 32.7 m'/day. The regional groundwater flow direction for the Horseshoc Canyon
Formation in the swdy area is from SSE to NNW towards the North Saskarchewan River,

According to Cerici. there does not appear to be any significant equifers in the quaternary deposits
in the study sres.

3.0 METHOBOILOGY

Five boreholes were drilled at the site on May 20, 2002 o depths ranging from 7.5 to 10.5 meires
using a truck-mourited B-56 auger vig. The approximate borehole locations are shown in Plate
8. Appendix A. Boreholes 02-1 and 02-2 were: drilled within the proposed tmanure pit and
Boreholes 02-3. 02-4 and 02-5 will be used as perimeter monitoring wells. A 50 mm dizmeter

'Sheteen, 1, 1996, Quaternary Geology, Certtral Alberta, Alborta Resaarch Council, Map Scale 1:500,000

“Coriwi, W, 1979, Hydrogentogy of the Southwest Sugmant, Bdmonton, Albans, pp. 14 (plus Mup NTS
B3H-SW. Scale 1:250000)

2
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monitoring well was installed in each of the three horeholes around the perimeser of the proposed
pit at depths ranging from 6 to 9 meters to allow for the long-term monitoring of groundwater

- leveis. The various 50il strata encountered in the boreholes were logged as drilling proceeded and
disturbed soil samples were obtained for laboratory testing. Borehole logs can be referred to in
Plates 3 to 7 in Appendix A. The soils were classified using the Madifled Unified Soils Classification
System and described in accordance with the explanation sheets presented in Plates | and 2, Appendix
A

The ground surface clevation at each borehole was sutveyed on June 3. 2002 and was referred to
as local assumed datum. The benchmark used was the snutheast corner of the exterior concrete
apron along the sotithern limits of the existing barn. An elevation of 100.00 meters was assigned
to this benchmark.

40 SUBSOIL AND GROUNDWATER CONDITIONS

The soil profile encountered in the boreholes generally consisted of a thin layer of topsoil over clay
followed by bedrock that extended beyond the termination depth of the boreholes. A layer of clay
till. which extended below the teratination depth of the barehole, was encountered below the olay
layer in Borehale 02-3  In addition, the bedrock was absent at the investigative depth in Borehole
02.3.

The thickness of the clay layer ranged from 4.9 to 8.9 meters. The clay was noted to be gensrally
silty, firm to very stiff consistency, moist to damp, high plasticity, dark brown In color, with numerous
slickensided surfaces and frequent CaCO, mottling. In situ moisture contents in the clay layer ranged
from 16 to 49 percent with values above 30 percent noted below depths of about 4.0 meters in
Boreholes 02-1 and 02-2. Pocket penetrometer {PP) readings taken on intect ruger samples of clay
revealed approximate unconfined strengths, Q, ranging fmm 80 to greater than 450 kPa with the
lower values observed at depths between $ to 8 metres. It is noted that the silt content in the clay
generally increased with increasing depth and was noted to be firm in consistency.

Sandstone bedrock was encountered in all but one borehale at depths ranging from 5.4 to 8.4 meters
below the ground surface. The bedrock was noted to be generally silty, highly weathered , very dense
soil and grey in color n situ molsture contents of the sapdstane bedrock ranged from 20 w 27
percent. Pocket penetrometer (PP) readings taken on intact auger samples of the sandstone bedrock
revealed approximate unconfined strenpths, Q,, ranging from 140 to greater than 450 kPa.

Three Atterberg limit tests were performed on clay samples obtained from Boreholes 02-1 and 02-2.
The tests yielded Liquid limits of 66 to 71 percent and Plastic limits of 25 to 28 percent. These
results thus confirm the high plasticity of the clay. 4 composite sample of clay was compacted in 2
steel mold at approximately 95 percent of the standard Proctor maximum dry density, which yielded
a coefficient of permeability of approximately 1x10™ cavsec. Based on this result, the permeability
of the clay in a compacted condition is considered 10 be refatively law.
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Groundwater seepage was monitored during drilling and the ground water table wes monitored
1 to 4 hours and 14 days after drilling. The stabllized 'water level results (14 days later) are
summarized on Table 1. helow.

Based on the ubove data, the elevations of the groundwater range from 90. ! to 84.0 meters. Two
groundwater regimes appear to be located on the site. Shellow groundwarer is present in the clay
deposit northwest of the proposed pit (Borehole 02-3) at an elevation of about 94.0 meters. A
deeper partially confined aquifer is present in the sandstone bedrock in the other boreholes at
elevations between 90,5 and 91.0 meters. The general direction of the dssper partially confined
aquifer is determined to be in an apparent south-easterly direction. However, the dam collected
to date is inconclusive and flows may be influenced by the presence of nearby obstructions and
other pathways not idengified by the five horeholes drilled at the site.

It should be noted that the groundwater levels are subject to wide variations from season to seagon
and yeas to year, depending on a number of factors such a5 precipitation, surface drainage and the
hydrogeology of the area. For the subject site, the recommended groundwater table elevation for
design purposes should be taken as elevation 91.0 meters In the area of the proposed liquid manure

pit.
Table 1
Summary of Groundwater Information
Grouid Suctoos |~ BopthTo | - Groundwater
Borehole Elevetion 1 Grombdwater' - |. . Elevation
(m) m).- ..|... (m
02-1 97.56 6.60 90.96
02-2 97.31 6.38 90.93
02-3 *100.06 6.02 94.04
02-¢ “96.38 5.67 90.71
| _02.§ “97.46 6,99 90.47
* Top ol the PYC pipex

5.0 RECOMMENDATIONS
5.1 NRCB Agricuitural Operations Practices Act

According ro the Natural Resources Conservation Board (NRCB) Act an Agricultural Opcrations
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Practices’;
. The owner or opérator of a manure storage facility or manure collection area must

include a liner in its construction that lies below the bowom of the facility and
above the uppermost aquifer of the site.

) It the liner of a manure storage facility or a manure collection arez is
manufactured, whether of natural or synthetic materials, the bottom of the finer
must be no less than one metre abave the water table of the site at the time of
construction,

. If the liner of a liquid manure storage facility is made of non-compacted naturatly
occurring material, it must have not less than 10 meters of naturally occurring
malerial with a hydraulic conductivity of not more than 1 x 10% cemtimeers per
second.

. The horizontal and vertical ratio of the slope of the inside wall of an earthen liquid
manure storage facility must not be less than 3:1 and must ba consistent with the
requircments of the design of the liner and the equipmant used in the facility,

J The horizomtal 1o vertical ratio of the slops of the outside wall of an earthen liquid
manure siorage facility must not be less than 4:1.

5.2 Geotechnical Evaluation

The soil conditions encountered al the site are considered to be generally poor mainly because
of the weak soil conditions at depths between 4 10 8 moters within the clay soils. In addition.
where the moisture content of the clay is above 30 percent, severe equipment wheel rutting is
expected during construction near the bottom of the pit. Relative to the groundwater table, the
depth is about 6.5 meters below 'the existing grade in the region of the proposed pit. The
groundwater table design elevation that is seasonally adjusted should be tmaken as elevation 91,0
meters and the bottom of the pit should therefore be constructed approximately 1.0 metre above
this elevation. Following the removal of all organic materials such as topsoil and organic clay.
the existing clay may be used for the construction of the proposed pit provided that it is dried
to moisture levels near its plastic limit and praperly compacted. Based on the laboratory tests,

the high plastic clay ix considered suitable for liner construction provided drying of the clay is
carried out.

All deleterious materials including topsoil, vegetation or softened materials should be removed
from the proposed pit and berm areas and stockpiled for reuse, In fill areas (portions of the pit

" Agricultural Opesutions Practices Act Rogulations, Nutural Resovsess Conssrvetion Baard, 2001 .
s
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and the berm). the exposed subgrade should be scarified to a depth of 150 mm, and re-compacted
to a minimum of 95 percent of the standard Proctor maximum dry density (SPMDD) at a
moisture content slightly in excess of the Optimum Moisture Content (OMC). Excavation and
subgrade preparation should be undertaken under close engingering supervision, Any soft areas
and or sand/silt zones exposed on the excavated face should be removed completely and replaced
with suitable compacied materia! as described in the follswing paragraph,

The fill material can consist of high plastic clay. The fill should be free from stones greater than
75 mm in diameter, sand. silt organic material, frozen lumps and other deleterious materials. The
fill should be placed at moisture contents within the range of +/- 1 percont of OMC and
compacted 10 at feast 95 percent of SPMDD. The fill should be placed in lifts such that the
maximum thickness of any lift, after compaction does not exceed 150 mm. The outside cut and
till slopes should not exceed 4H: 1V side slopes for slope stability considerations.

Close quality contro! of fill is recommended during construction. Regular in-sim density and
moisture content tests should be performed on each lif during the manure pii base and berm
construction. Uniformity of compaction is of utmost importance.

Based on the laboratary test results, the high plastic clay is considered suitable for clay liner.
During the manure pit excavation work, the clay, excluding sand/silt zones, should be selectively
stockpiled and dried for reuse as liner material. The swckpile area should be stripped prior (o the
commencement of the work 1o avoid opsoil /organic matariats contamination of the liner material.
Construction of the liner material in the bottom of the pit should start at no less than 1.0 metre
abave the groundwater (able or at about elevation 91,0 metres and the material should be placed
in equal layers to give an overall compacted thickness of 1000 mm at the base of the pitand 1000
M on the side slopes (measured perpendicular to the slope). If there is a significant delay
between the pit excavation/berm construction and placement of the liner, the entive pit bottom
and side slopes should be first re-scarified to a depth of 150 mm, and re-compacted to at least
95 percent of SPMDD. Each layer of liner fill should be compacted to 8 minimum of 95 percent
of SPMDD, at placement water contents within | percent of OMC. Regular in-situ density and
moisture content tests should be performed on each lift. Liner construction should no: be
undertaken during freezing weather. The permeability of compacted clay liners will deteriorate
over time due 1o weathering action above the water level and freezing ice lens action below the
liquid level. A periodic maintenance o scarify anui recompact the soil liner should be estabiished
in order to mainlain the design condition,

As alternative (0 a clay liner is a synthetic Liner, which should be a PVC liner. It is
recommended that PVC liners be a minimum of 20 mils thick to reduce the number of punctures
during installation. The symthetic liner must be inswmiled in accordance with the
supplier/manufacturers specifications. For a synthetic liser, it is recommended that the base of
the proposed pit also be situated at least 1.5 metre above the groundwater table to minimize
construction problems such as wheel rutting, and the potential for bottom heave during periods
when the catch basin is empy. :

6
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interior pit slopes should be no steeper than 3 (horizontal) © 1 (vertical). The exterior slopes
should be no less than 4 (horizontal) to | (vertical), The pit dyke crest should be at Jeast 3
meters wide 10 allow vehicle access, A minimum fresboard of 0.5 metres is recommended.

Groundwater levels should be monitored in the existing monitoring wells prior o the start of
construction 10 ¢onfirm the levels measured at the time of the field investigation, Monitoring of
the existing perimeter wells should be carried out prior 10 and after completion of construction
1o allow tor monituring of groundwater quality.

6.0 CONCLUSIONS

Based on the above data, it is concluded that:

The on-site soils within the top 5 to 8 metres are clayey in nature and can be used as low
permeability materials required to develop and construct the open liquid manure pit,

. The guidelines as indicated in Agricultural Operations Practice Act, 2001, must be
followed for the proposed liguid manure pit.

Subject to the limitations given in this report, it is our opinion that the proposed liquid
manure pit would be feasible in terms of water table position and groundwater wbhle
supply protection.

We (rust the foregoing satisfies your requirements at this time. Should you have any questions,
or require further geatechnical input in the design/construction of the proposed facility, please
fee! free ro call our office at (780) 438-0844.

2

|~ PERMIT
Sehatinj Eomr'? FHACTICE

Distribution: (4) addressee

Attachments: Appendix A
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Explanation of Field and Laboratory Test Data

The /oliowing pages are an expianation of the tirms and eymbels usad In tha Test Mole Log.

Soil Profile and Description

Soli typas ar¢ described by the Modified Unifed 3oil Clussification Systam,
{See Platy 2 fer kerms and symbols)

Soils claasified by particle size fall in the fallowing ranges:
BOULDERS -gragler than 200 mm  SAND - 0.08 mm to 8 mm
COBBLES 75 mm (o 200 mm SiLT -0.002 mm to 0.8 mm
GRAVEL -Smmto?75mm CLAY - finer than 0.002 mm

Additianal graphic symbels inclydo:
———3»  goepage
= water lavel surface

Soil Sample Type

Standard Penetration Sampla (D)
Undisturbed Sample (Shelby) (U)
Bag Sample

.
_— Ve

¥

>~ m— r—

-

Penetration Resistance

Flaid test indication number of biows (N) of a 14D pound hammar drapping 30 inches (76 em)
raquired todrive 3 2 inch (S cm) O.D. gpen end samplar e distance of 1 ootn?SO cm) from 0.5 to
1.5 180t (15 to 45 cm) Into the undisturbed soll. This tast is cudlined in A.S.T.M.. D1E68.

Miscellaneous Tests

lr;a trlus Column are summarized results of &l the faboratary {est as indicaled by the following
symbais:

HVR  riydrecamon Vepour Rasdings, ppm or % LEL
" MR | grain size aralygin

a grovity
R Caefficient of permaability "
PP Pockst penstromeler strangth kg/om
‘q Traxisl compression tes|
°C Cansoligation

test
Qu  Unconfined campressive girength kg/em?
SO, Soluble sulphata concentration
Y Buk unit weight
Yo Dry unif welght

* Tasis normally summarized an coparate data sheets,

SABATINI gmg TEangmgm m =
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS
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S5 RO ABOVE A" UNE
— 4 1, WORE tam 3
ROANTC HLIS AN VIBY ANE anod
. . W, < 3o " cauy eocmeul SU3Y SakDs &8 &4
el L g
u
B ;,.:5 - - wug | SNOSGANK SIS, mi2acsous Of Diato. MALUCEY CHARE
i g (T HACROUS, FiNE SaMDT DR SRTY SOS S Syhm)
b N INCBAANIE CLavs OF LOW SASNEifr,
-; B w.< R% a / GIRN | GRAVRLY, SANDY, OB SATY CAAYS, LEAN
§ !si 7 aarg
el / GATA. | bionqanz GLATS OF MIOUM Mamn.
gg 5k ig ML W C30% o« EZ sz | ear tovaa J
& ”
INDIGANK. CIAYS OF $aGH MASIRAY,
gi @ w, >0 o~ / ar | prgars
§ f
i tlayd, CCANKE tar: SANL tary wiNivEe I8 NATURS o Tl B
w, < sov. & 1].f1] oren o COMTINT HAS NGT BER DITE)MiD,
i agid Jgli) - | GATSoFiowmam (1 15 DESIGNATED 8Y VAL LITIES 7, £.G.
gg . ,/{_, 7 a‘fuumt«umwnmm
é w, > 30% o Eo2sle] mut | 0sCANIS ClaYT 08 Mok PiASTIY
J'A :
HIGKIY ORCANIC SCiLS " ') TR0 COLOR u CaON. axT GITEN
ANGH | PA) anD GHR WKLY GIGANE Sous | TIORD COL0e

BEDROCK SYMBOLS

\Il B&DROCK

L / SUNDIFF ERPRNTIATED)

PLASTICITY CHART

50
:6 406 g g ﬁ L 4
(= [} P4
F o ,CI -
g w 2
E L7} €
E %0 < 2] on i
I'd
o ‘e //
©» Q ’_." W -
J’/‘c 'q' "% Ol
st | .5 ’J
9 )

L0lio LY tv)

PLATF

No. 2
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FROM : EL-SHADDAI DAIRIES I!\ld%“',a-\ , PHONE NO. : ~ Jun. @5 2802 B3:25PM P13

VU UW QUUL L4 B2 4 oRDH I ANL GEDTEC. PAGE 12
e S ——— e .
= [GUEN - Shaddel Daines inc,
. PROJECT. Proposed Liquid Manyts Storsge Faclity |
SABATINI EARTH TECHNOLOGIES INC, fiocation NE14-2049-22WAM, Loduc County, Abberta | TEST
R TII— (6. _EU208846 ; BORING
. . . DATE: _ May20.2002 lteck MW | 0249
MOISTURE CONDITIONS [ ...DRMLTYPE _ B8 Soils Stom Auger : '
ATTERBERG LMITS | " """ goi PROFILE & DEGCRIETION, . . ,"'EfT RESULTS
MOISTURE CONTENT % :

0 2 32 <« 2 e EE SK oATUM: Local E 8 SE MBCE LA
.. | : . 5 _BURFAGE ELRVATION: 97,68 m i g  { Tears
ny | D |4 [ | TOPSOIL sty dyoy Biack demthiek " [T | T
1 Q J.. [ [oLAY, iy, nigh pastciy, very o0F, damp @ 17, FRESSGEER

| ) 7" | moiat, frequent slickenaidiad surfaces, derk brown /
- . : ’s PP = 280 kPa
S ! A /
1T NS . %
_J! L i . |- trequent 0at0, metting / PP = 300 kPa
| | - %
SO i - R0 2 /
_.f.. : - % PP = 260 kPa
r...h.-r.. { - v shuia %
i 1 !
1 R é PP = 260 KPa
+ f ... /
- ! i = % PP = 130 kPa
L. ; '! .......'..__4 é
| L - % PP = 120 kPa
™ ! - /
L4 ; —§ -; atff oonsistancy, elltar with dopth, derk /
. - 'm
T : - g ? PP 110 xPa
. . i | ” L oo § [== moist, afilier with m % PP 2 120 kxPa
porene ro» 8 i ; /
: ~ [~ occssional gmvel pinces %
v ; / PP = 100 kPq
| i -7~ free water, “covere” borshole sloughing /
L S %
Ea é PP 2 100 kPy
. . i —
, ? | i - 4"- | /4 ; RR 5 100 kPy
e ot BB W : "7 | BEDROGK(Sandstons), silty, highly waathsred :
Jolbod-- + 4 -f. = 1 bedreck vary danca soll, grey In celour .
t=3= - P~ - S . PP = 480+ kPa
w-!...- S .I ! . of. :E: L
peemte n §o s ? i 1 L Rl ed
[, i ? : ! re L PP = 450+ xPo
L. ! i : L_19 | End of borehots et 10.8 m i
| ' - Slsugh=8.1m, O hns -
i ' : - Water= 60 m, Ohre -
o ; - Waterz@4 m, 4 hralgter : PP » 450+ kPg
! - Betshole covered with sheet of plywaad

i ) i .
MOISTURECONTENT @ ' Qu UNCIWFINED COMFRESSION | 60, e —
| YV g 5% em.mhgz CONTENY STANDARD PENETRAYICON SAMPLE | PLATE

]
PLASTIC LWAIT Z | Yaony univweiGHT N PENETRATION RESIGTANGE 5%’3&% GAMPLESHELBM |\, 3
Sl bou D e e ——————e— i
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FROM ¢ EL-SHHDDFQI DA I.RIES INC. PHONE NO. @ o=, Jun. @5 2802 63:26PM P14
Us/ uds 2802 L4042 7884 12 SABRIINI GEOTEL. . PAGE 13
o) TCLENT 1 - Shaddal Dairten ine,
. | PROJECT.  Propnsed L qlq.Mg_gur"; Storage Faci
408 No: _ ED20Rad6 T | BORING
N e e (DME_ May20,2088 7 [TEGH wm | 022
MOISTURE CONDITIONS - BRILTYRE  BB3ScUdGemAuger =
ATTEREERG LIMITS LT prioN,. . || TESTRESULTS
B MOISTURE CONTENT % T
10 20 30 40 5 8 ﬁsg EE DATUM Locw i WSCELLAKEGYS
T | . | . Bz 8] surpace ELEYATION: 87.31 m g E ress
! I R | YGPROIL, aity, aomo clay, dems, BiRck v oalour] ™ ]
. : . " CLAY, siity, high plasticity, vary st to # PP = a30 kPg
| i : {" T . amp,mhmw: v hard. y
" A ; ! l -, ...' % PP = 450+ kP
. L E /
O R X [ g -
A ' . - froquant CoCO, mettiing % FP =350 ke
- ] : ) F 2 %
- : €. % PP = 280 kP
i AT /;
-:" “; ; : gl 3 % PP 2 130 kg
Y § - %
¢ ' ! = % PP = 170 kPa
: B -% . H .":E % -
o . . ~ firm consistency, sitier with d / -y PP = 150LPa
T T TR msmmememnmman ey [
1d | . | PP= 100 kPe
ik Zhe
M : = / '
! X / PP =110
- P ' | | _ aceastonsl gravel pinces, frm cong! / o
j , i ; w42 Nesevere* aeroumln aghing e, —
ek 19! : i - | BEDROCK(Ssndatore), sily, fine graine L PP = 450+ kP
I g : 7 | Hiahly weathered beiook vary dore oo gy T
’ j J
« LF i 1
TR ] S| e
- ' : g
R : " f:' - | ~ occasiana) elay shale sttgerm, dark brewn ? . PP s 450+ kPa
. ' "
' ’ ” | . PP s 480+ kPa
"-'miIEndefho;ogab;t':o.sm —“
I ot Blough = 9. m -
- : Wetor 8.4 m, 0 hre § .
. H Watsr=2 6.4 m, 3.5 hrg later PP = 480+ kPa
i Bershale covarad with shaet of od
MOISTURE CONTENT ' Qu UNCGONFINED COMPREBSION | 8O, SULPHATE CONTENT STANDARD PENETRAT! PLAT
LIGUID LiMAT 2 B ION SAMPLE
R [ amvareeor | % SSEIRE L, |SESSREREINESNE | )
AM—— Rataiittyett .
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: -SHAD I INC. PHONE NO. : 7~
FROM %':u uw ul?un.'l IJJ.%!E.ES IHUd.,‘\u.}.' —e @il EBUIEC PAGE 14
£ CLENT &) - Shaddal Daifles inc.
{PROJECE. _Propoaed Liquid Manure Starage Faciiity
T faoms o 1 o ve GoNE S - d !
S (iC] ). Eosonnis | onme
—— e oo DTG May20,2002 | TECH: MM ! 023
MQISTURE CONDITIONS DRLLTYPE  B86GadSbomAwger ==~
ATTERBERG LIMITE . SOLPROFILE A DECRIFTION | . TESTRESULTS
7T MOISTURE CONTENT %
® M B o m e ’gg Eg DATUM: Locst i Eg EE rameay arcuis
.. . ! | BURFACE BLEVATION: 98.01 m .
BEE ! = [CLAY, siny, high piastiehy, vary sa¥, gamp, .
' : . frequent cliokimsidsd surfaces, dark br:‘wpn / PP = 430+ kPa
i Y N é PP = 460 kPa
— . [ ST B 1
- : T Z PP = 400 kPa
o ; t. b 7
" - § 17 2= trequent aCo, motting, moister with depth, %
-l 4. dark brown /4 PP « 330 kPa
bt ) | i w;—-—; % PP = 310 kPa
.. 1. . | o %
: ' NER
; - '_: | % PP = 220 kPPa
e 2~
[ . . { :. b = %
- ® : gl / I |PPa2ewes
: r J SO .
R4 ' ™ / ;
- I I B 7R
- !@\ : i = é PP= 140 kPs
- T E Z
. o ’ e % PP = 140 kPa
T E 7
! : |- occesionel gravel pioees
fF | - gravel pioce % FP = 140 kPa
ue l: i : - ? %
et b - ! ! el /
- ;b : i e / PP = 150 kPg
: Bl /
—3 . AR & g . -
IR W I i g |-~ wiltisr with cepth, moizt. dark grey %
L) N I O é PP = 120 kPe
oon | . :T
- ; J o f—8 / PP = 230 wP
N . Wi- ]
| ' i i - 1= CLAY TILL, uilty, aandy. very stff, occasionel
wia) - ¢ . H 4. _..L__ sundlanges, dark gray
H - =« sand layer fram 8.6 to 6.9 metreg, free Watsr
i Q . ! " § r PP = 240 kPg
Lo | . N I SN Y ,rénd efborehole @t 10.5 m
) ! | Slough = 8.1m, hre
] ' i -+ §Waler=70m, 0hm Water 7,5 m, 2 hra Iater
0 ) . [ . Monitering Vigl) Instaled to Dspth of 8,0 m PP 2 230 kPa
; , i ) 3.0 | Berahols bockmlied
MOISTURE CONTENT ~ © + Qu VNCOINRINER NOMPRESRION | SO, SULPHATE CONTENT (X1 STANDARD PENETRATION SAMPLE TE
FASTIC UMiT A Ya urv umir weiont N NNt nesieTanes ﬁ%‘gﬂ%ﬁ“ BAMPLE (SHELEY) | o
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FROM ¢ EL-SHADDAI DAIRIES INC. PHONE NO. @ 7~ Jun. @5 2802 83:27FM P16

Ub/uds 2082 13:4Y 7384 N2 SABATINI GEOTEC. PAGE 15
) CLENT Bl Shaadai Dairla ine.
. . [PROVECT: _Propaned Liguld Manwre Starage Faciity ]
“M J‘%'mﬁ -&M e me . H aOmNG
orsroRe conom v i Me 2 T o ww | 024
o] COND| NS C e W e P Salid Bl Auger o s
ATTERBERG WMITS i SOiL. PROFILE & DESCRIPTION .~ " ."'E:". RESULTS
MOIBTURE SONTENT % - a DATUM: Loezy '
0 20 20 5 80 - g MICELANEDUS
DT T El s SURFAGE BLEVATON: B8.44m ﬂa §§ 3|
1 { . ' i TOPSOIL, sama pest, moke, bitok, 60 om thigk |
: ; ; - ' PP = 160 kPa
-0 ] T4 ‘ 1 e
: I : - |CLAY, Nigh plasticity, stiy, damp, very stff to herd,
B : , : ,_.“ w"m%n . sity, damp, very ? PP = 220 kb
.- . ! ! LA vt %
‘ -
pe ! L~
! " é PP = 230 kPa
\ -
\\J i : 6. 2 %
|t t - . ’b H 1 =d F.‘ / PP = 220 kPB
i /)
J bl ] L %
n 47 ] g : - E. /
@ ! i o / PP = 220 kP
[ i L. % !
H H =
L ; - L. / i |PP=110kPs
! ) ! ' 4 - fros water, nittier with dapth % |
| Z
1 N : N R o
=i =1 - | i . ‘ 15 | = firm congistancy, sitty, eqndy, dark greyish- % PP =30 kPa
- i ) - L brown /
g : | =6 %
W o > ; ; E ; | PP= 110 kPa
i - ' - . |
' ) : ~ | BEDROGK(Bandstans), siity, fine grained, kighiy] | |
| f ' ! ! 7 | weathered bedruck, vary donse soil, grey in - | l
o ..~ @] colour :
. [ . : . 20 . PP = 430 kPg
ENEE RN 5
o] o] ' i = - ..
e | ! S " PP = 30+ kPy
t .; . ? l . _.....4 . 7 :: .
RN t L o "a.
1@ l, T B P e ] PP = 450+ kPa
i i | . |- }.3[~ iEndofborencla at7.5m
I ! ~ |Sleugha 89 m,0 ke
- ; { . b1, O (Water=6.0 m, 0 hm
i ; == | Monitoring Wel inataled to Depth of 8,0 m
! o Watsr a 4,7 m, 2 s Igter
: : : — | Beretiolo bacifiled i
- 8
e w- 1 Al
p— ' i ' ﬁ'
- .1 L] l e »:'_
1 . - cesme ::_40
L 1 ’ . r ol
e | L ! } . SR
1 ‘ N : Ll
Mg:%ug’i’?cmem 8 Qu UNIOINFINED COMPR ON Qg,_ awiagm CONTENT X STANDARD PENETRATION QAIIPL—'FE VT |
gua‘uc LMIT a Yu PRY UNIT VEIGHT 'N mzw RESISTANCE ﬁW&b € BHELSY) No. 6
A R
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PHONE NO. : o~ Jun. 85 2802 83:26PM P17

FROM : EL-SHADDAI DAIRIES INC. ﬁiz ABETINT GEDTEC, iy

ub) YY) UYL 408 7884

m_‘—“—_
s -~ E %UE_I’C_L E! - Shaddaj Dairies ng,
A_ATIN] EARTH TECHNOLOGIES osamg>oLoeeaed Lisuld Manur Storage Faciy
NG, (LG NGy e orege ey
JOB N E0205-848 | BORING
- . o OATE: _ May 20, 2062 [TecH MH | oz.8
MOISTURE CONDITIONS e . DRULTYPE ms«umm__ﬁ St ptina U
.. NITERBERG UMITS 7~ —SQILBBCFILE ABERCAIFTIGN " "] _ TESTREswrs
MOISTURE CONTENT % i P OATUM: Locai T e
: Locai
0 20 W 4 ] E@ SE [ MOCELLANBOUS
_f“ I ; | T . L 8= (8 SURFACE ELEVATION: 08,52 m -] E 3 Teee
1 o L[ [ B RSO ey, soms sy, maet bk 3o ]
-] -} |. T Y A O / PP =420 kPa
H ! ! . -+ | CLAY, silty, high plasticity,
SELL R T TR (e e Z
- ]l ' i : [ 3 =, % PP = 400 kPa
' i "..
] | e - /
. : - S G % PP a 220 kP,
| - 7
— f— i - .J.- z
NN I = %
T P | - / BP « 250 xPy
[ T S . i . ! | - ? %
R O O P O T 7z
1L Y I 1 e / PP = 240 kPq
T L TR Z
L 3 %7
! ! X 7 PP = 140 kP
- . | ¥-- { i et o 4 %
i q. } : - P
1 ) s / 140 kPa
U B A ) ' L 1 72
f 7 : [ = — very ailly, fitm consisgtency, sandy /
RS N r.. N . ! e = % PP= 80 s
[ | ! ] - /
aall bt #O;‘: : i y jo':: § % PP =80 xPa
=t ‘ -k
o et 3 g I I S %
[ SO PO q i : [N Tt . - pp.go Pa
-] b | i © |~ 7 | BEDROCK(8andstona), sity, highly weatharod ,.‘j 1 o
da 1 . :', I i Lo badrack, vary dance ecil, grey in coloyr o
—_ ;d; . i . B = " PP = 400 kPg
1 -
- ] ' l ! . "1:8 b
..%_,‘ . i - . R PP w 48Ce kP3
j_ 4 4 L] A a
] g bl-3. REY 2 PP =450+ kPa
W A T g'ndofbeﬂm:ts.m
1 ] 8.0 m e
4 IR S S ey s
nt " | 4 |- |Menitoring Walt insteited to Depth ef8 0 m
1 B : -4 g |Watsr = 8.0m, | bt later
i : : { + " | Borehole bacidiiied
DISTURE CONTENT @  ; Qu UNCONFINED COMFRERSION | BO, BULPHATE CONTENT STANDARD PENETRATION SAMPLE | PLRTE
méﬁav 2 : Ya oRY UNIT WEIGHT :J’ P?I%“n&’i'io‘i REB(STANCE %’WPEEB GAMPLE (SKELBY; Itw. 7

Application BA24013 Page 43 of 44




Application BA24013 Page 44 of 44





