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1.0 INTRODUCTION

This report presents the results of a geotechnical evaluation conducted by McIntosheLalani
Engineering Ltd. (ML) for the proposed Mountain View Meadows development in Mountain View
County, Alberta. This evaluation was undertaken at the request of Mr. John Berry, P.Eng. of MMM
Group Ltd. The objective of this evaluation was to assess the general subsurface soil conditions
within the site and provide geotechnical construction guidelines for the development. The scope of

work is summarized as follows:

. Drill thirty five (35) boreholes to a depth of 9 metres on an approximate 250 m grid and
install PVC standpipes in each to allow future monitoring of groundwater conditions across

the site.

. Drill six (6) boreholes to a depth of up to 3.0 metres across the two S.E. quarters for
assement of the suitability of the site for weeping tile ficlds.

. Measure groundwater elevations in the monitoring wells, approximately 1 week after
drilling,

. Undertake laboratory testing, as necessary, to aid in determining the geotechnical engineering

properties of the soils.

. Prepare a geotechnical evaluation report providing the findings of the site investigation,
analysis and geotechnical recommendations for the design and construction of the

development.

The following sections present our understanding of the project and the results and recommendations
of the geotechnical investigation.

2.0 PROJECT DETAILS

It is our understanding that the project is composed of the development of approximately four
contiguous quarter sections of land immediately northwest of Highway 2 and Highway 27, east of
QOlds, Alberta, into a business park and residential community. Based on conceptual drawings
supplied by MMM group, the land is understood to be partitioned into approximately 500 residential
lots and 190 acres of commercial and light industrial lots,

M-L
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As such, development of the land 1s understood to involve stripping and grading of the site and
construction of the underground utilities and roadways. This report serves to present the results of
the field drilling program, laboratory testing and recommendations with regard to the above noted

construction issucs.

3.0  SITE DESCRIPTION AND TOPOGRAPHY

The subject lands are composed of portions of Sections 2 and 3, Township 33, Range 1, west of the
Sth meridian, which lic immediately to the northwest of Highways 2 and 27.

The lands are presently utilized for mainly agricultural and grazing purposes, with several acreage
style houses. Topographically, the lands are flat to rolling, with little overall vertical relief and

several small potholes and sloughs.
4.0  FIELD AND LABORATORY WORK

The fieldwork consisted of drilling forty one (41) subsurface investigation boreholes from February
L5 to February 25, 2008, using a solid stem auger drill rig contracted from Beck Drilling &
Environmental Services Inc. of Calgary. Standard Penetration Testing (SPT) and Pocket
Penetrometer measurements were taken at select depths in the boreholes to aid in classifying the soil
strengths and disturbed soil samples were collected for laboratory testing Slotted PVC standpipes
were installed in all boreholes to allow for future monitoring of groundwater levels.

The boreholes were drilled on an approximate 250 m grid spaced more or less evenly across the
Jands. The borehole localions were surveyed and marked prior to drilling by MMM Group Ltd, on
the grid pattern noted above. It should be noted, however, that BH’s 36 to’ 41, representing the
percolation field testholes, were not drilled in their surveyed locations. The approximate lacation
of the boreholes are shown on the attached Figure No. I, and the borehole logs are presented in
Appendix A.

The laboratory test program included natural moisture contents, soluble sulphate concentrations,

Atterberg Limits and grain size distribution determination on select soil samples. The result of these
tests are discussed throughout the text of this report and are shown on the attached borehole logs.

5.0 SURFICIAL GEOLOGY AND GROUNDWATER CONDITIONS
51  Soils
The general subsurface soil siratigraphy of the site consists of surficial organic topsoils overlying

glacial till soils atop sedimentary bedrock. In addition, shallow deposits of sandy sediments were
encountered in several boreholes, which may be a relic of historic wetland or sloughy areas.
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Organic topsoil was encountered in all forty one boreholes, ranging in thickness from 75 mm to 405
mm. The average depth of organic topsoil encountered during drilling was approximately 165 mm.
Only negligible depths of organic browns were encountered, and the topsoil was composed almost
entirely of black loam, which is typical for tilled fields. Organic browns may be encountered in the

undisturbed treed areas of the northern quarter.

Underlying the topsoil, glacial tills composed of silts and silty clays were encountered in the majority
of the boreholes. In six of the forty one boreholes, silt and sand deposits were encountered beneath
the topsoil, which may either be a glacial deposit or possibly sediments from historic wetland or
slough areas. Where encountered, the sandy sediments were described as compact and dry to damp,
and typically extended to a depth of 1.5 mt0 2.5 m below existing grade.

Underlying these sandy deposits, or directly underlying the topsoil, glacial till was typically
encountered. The till was generally composed of a compact and dry to damp silt at the surface,
underlain by a silty clay till. The silt till extended to a depth of 1 to 2 metres below existing grade,
although in many cases the silt material was absent and the silty clay till was encountered directly
underlying the topsoil. The silty clay till was stiff in consistency, being damp and medium plastic
with traces of sand and gravel throughout. Lenses and pockets of sand and silt were also
encountered throughout the silty clay till body. The glacial material extended to either sedimentary

vedrock or beyond the depth of drilling in all boreholes.

Sedimentary bedrock was encountered in only four boreholes, at depths ranging from 7 to 8 metres
below existing grade. In addition, bedrock was encountered at a depth of only 3 metres below grade
in BH-3, which may represent a piece of rafted sandstone or boulder. Auger refusal was met, and
the exact nature of the shallow bedrock in this area was not determined. Where encountered, the
bedrock was composed of hard sandstone and siltstone.

A more detailed soil description of each borehole is presented in the borehole logs in Appendix A.

At the time this report was prepared, information regarding the subsurface stratigraphy was available
only at discrete borehole locations. Conditions were extrapolated and interpolated from the borehole
locations to develop the following recommendations. Adequate monitoring should be provided
during construction to confirm that these assumptions are reasonable. If conditions are encountered
during construction that do not agree with the borehole information, M=L should be allowed to revise

our recommendations.

5.2 Groundwater

Groundwater seepage was only encountered during drilling in one of the forty one boreholes, BH-23,
in a deep sand lense encountered at a depth of 8.7 m below grade. The remainder of the boreholes

were largely dry upon completion.
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Groundwater measurements were taken on March 7, 2008, at which point the groundwater depth
ranged from 2.9 m below grade to dry to a depth of 9.1 m below grade. This corresponds to a
groundwater elevation ranging from 1015.1 m to 1006.2 m ASL.

The groundwater mcasurements are presented on Table No. 1, attached.
6.0 DISCUSSION AND RECOMMENDATIONS
Design recommendations presented in this report are based on the assumption that an adequate level

of inspection will be provided during construction and that construction will be carried out by a
suitably qualified contractor, experienced in underground utility installation and earthworks. An

adequate level of inspection is considered to be:

. for earthworks - full time monitoring and compaction testing.

’ for underground utility installation and backfilling - full time monitoring and compaction
testing.

. for foundation bearing inspections - inspection by qualified geotechnical engineering
personnel.

Inspection should be carried out by suitably qualified persons, independent of the contractot. The
purpose of providing an adequate level of inspection is to check that recommendations, based on the
data obtained at discreie borehole, are relevant to other areas of the site.

6.1  Construction Excavation and Temporary Dewatering

The composition and consistency of the site soils are such that conventional hydraulic excavators
should be suitable to remove the majority of the site soils. Relatively shallow bedrock was
encountered in some boreholes, at depths as shallow as 3 m in BH-3. This may representa piece of
rafied bedrock or an isolated boulder; however, if encountered during deep utility construction it may
pose difficulties. Use of rippers ot pneumatic chipping tolls may be required in such an instance.

All excavations should have no more than 1.5 m of vertical wall before backsloping at a maximum
gradient of TH:1V is required. Deeper excavations encountering the sand or silt seams may require
additional backsloping or shoring if excessive seepage is noted during construction. Excavations
should be inspected by a geotechnical engineer if such conditions are encountered during utility

construction.
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Due to the shallow groundwater encountered in areas of the site, excavations may encounter
groundwater infiltration and require dewatering. The volume of seepage is anticipated to be
relatively limited, and sumps equipped with submersible pumps would be considered a feasible

method of dewatering in these instances.

6.2  Site Grading

Some cuts and fills may be required within the proposed development. All organic topsoil and

vegetation should be removed from areas to be filled. The backfill should be placed in uniform lifts

compacted to a minimum of 98 percent of Standard Proctor Density at a moisture content in the

range of optimum to 3 percent above optimum. For the most part, conventional methods of site

grading using scrapers are considered to be feasible on this site.

The building footprint of large commercial ot light industrial faéilitie.s. may include most, if not all,
of the available lot space. Therefore, we recommend that the entire lot be treated as a building
envelope. Alternatively, the commercial lots should be left ungraded.

6.3  Pipe Support

Over the majority of the site, we do not anticipate —any difficulties with regard to the pipe support.
Conventional methods for pipe suppott are considéred feasible.

hould be used around utilities founded in predominately silt or sand soils. The frequency

Clay plugs s
of plugs should be determined once utility and site grades have been finalized.

and locations

6.4 Foundations

Based on the results of the geotechnical investigation, conventional shallow foundations in
conjunction with slabs-on-grade are considered feasible for residential structures.

All foundations placed on fill soils should be protected by installation of weeping tile subdrains
around all footings. This should include the rear frost wall of any walkout units. In addition, all
backfill placed around foundation walls should be properly moisture conditioned and compacted to
a minimum of 95 percent Standard Proctor Density.

We recommend that residential footings be designed for a soil bearing capacity of 100 kPa. Bearing
certificates should be prepared for all footings placed on fill by qualified geotechnical engineering

personnel.

Footings within heated structures should be founded at a depth of 1.4 m below grade and for
unheated structures at a depth of 2.1 metres grade to protect against the effects of frost heaving.

ML
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Both conventional shallow strip and spread footing and deep pile foundation systems are considered
feasible for commercial or industrial buildings in the area. However, due to the wide variance in
potential building types, sizes and loads, we recommend that independent geotechnical investigations
be performed for each iot by the owner prior io construction.

6.5  Weeping Tile Fields

Six additional boreholes (BH’s 36 to 41) were advanced across the middle of the Phase 1 area, which
is comprised of the south half of Section 2. The final location and layout of the weeping tile fields
has not yet been determined, therefore, these borcholes are only intended to give a general idea of
the suitability of the site for weeping tile fields.

Soit conditions in the six boreholes noted above consisted of the surficial organic topsoils overlying
1 to 2 metres of silt till atop silty clay glacial till. Groundwater was not encountered during drilling,
or within 3 m of the surface during subsequent monitoring.

Soil Index Properties

Hydrometer Testing (BH's 36-4)

Maximum Minimum Average
Clay Fraction 27% 13% 17.6 %
Silt Fraction - 51% 40 % 45.8 %
Sand Fraction 47 % 31 % 36.5%

Atterberg Limit Testing (Across Whole Site)

Maximum Minimum Average
Plastic Limit 133 10.1 10.5
Liquid Limit 39.0 25.5 362
Plasticity Index 26.7 13.6 24.4

Based on these tests, on average, the site soils consist of a low to medium plastic sandy silt with
some clay, with a wide variation in sand content. Given these results, the site soils appearsuitable
for construction of weeping tile fields. Percolation testing should be conducted across the site during
the late spring or summer, once the field layouts have been determined to confirm these resnlts.

ML
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6.6 Concrete Type

Laboratory testing of select soil samples has shown the concentration of water soluble sulphates
to be up to 1.1 percent. Therefore, all concrete elements in contact with the site soils should be

designed for a 5-2 exposure class.
70 DESIGN AND CONSTRUCTION GUIDELINES

Recommended general design and construction guidelines are provided in Appendix B, under the
following headings:

. Backfill Materials and Compaction
. Construction Excavations
. Shallow Foundations

These guidelines are intended to present standards of good practice. Although supplemental (o
the main text of this report, they should be interpreted as part of the report. Design
recommendations presented herein are based on the premise that these guidelines will be
followed. The design and construction guidelines are not intended to present detailed
specifications for the work, although they prove useful in the preparation of such specifications.
In the event of any discrepancy between the main text of this report and Appendix B, the main

text should govern.

8.0 LIMITATIONS

Recommendations presented herein are based on a geotechnical evaluation of the findings in
forty one (41) boreholes. The conditions encountered during the fieldwork are considered to be
reasonably representative of the site. If, however, conditions other than those reported are noted
during subsequent phases of the project, ML should be given the opportunity to review out
current recommendations in light of new findings.

This report has been prepared for the exclusive use of MMM Group Ltd. and their agents for
specific application to the development described in this report. It has been prepared in
accordance with generally accepted soil and foundation engineering practices. No warranty is

expressed or implied.

9.0 CLOSURE

We trust information presented herein meets with your present requirements. If you have
questions or require additional geotechnical services please contact our office.
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WATER LEVELS 3899, OLDS MOUNTAIN VIEW SUBDIMISION.GPJ GINT CANADA LAB.GDT 4/14/08

A\‘» pMcintosh Lalani

CLIENT _MMM Grou

GROUNDWATER SUMMARY SHEET

PROJEST NAME _Qlds Mountain View Subdivision

PROJECT NUMBER _3899 DATE _4/14/2008
Sheet 1 of 2
Surface Date of Depth to Groundwater
Borehole Elevation Reading Groundwater Elevation
1 1017.16 3/7/2008 7.05 1010.11
4/2/2008 5.09 1012.07
2 1015.60 3/7/2008 3.42 1012.18
4/2/2008 3.46 1012.14
3 1015.45 3/7/2008 2.96 1012.49
4/2/2008 2.98 1012.47
4 1016.98 3/7/2008 6.8 1010.18
4/2/2008 3.98 1013
5 1014.56 3/7/2008 2.93 1011.62
4/2/2008 2.95 1011.6
6 1015.44 3/7/2008 4.64 1010.8
4/2/2008 3.64 1011.8
7 1017 .34 " 3/7/2008 2.86 1014.48
4/2/2008 2.78 1014.56
8 1014.49 3(7/2008 4.15 1010.34
4/2/2008 3.02 1011.47
9 1015.10 3/7/2008 3.69 1011.41
4/2/2008 3.24 1011.868
10 1018.42 3/7/2008 3.35 1015.07
41212008 3.45 1014.97
11 1018.20 3/7/2008 3.64 1014.56
4/2/2008 3.76 1014.44
12 1020.11 3/7/2008 7.78 1012.33
4/2/2008 7.15 1012.96
13 1016.90 3/7/2008 7.09 1009.81
4/2/2008 5.82 1011.08
14 1015.46 4/2/2008 8 1007.46
16 1014.34 3/7/2008 4.8 1009.54
4/2/2008 3.52 1010.82
17 1015.81 3/7/2008 4.44 1011.37
4/2/2008 3.92 1011.89
18 1010.77 31712008 2.51 1008.26
41212008 265 1008.12
19 1020.28 3/7/2008 8.01 1012.27
- 4/2/2008 6.84 1013.44
20 1018.75 3/7/2008 5.57 1013.18
4/2/2008 493 1013.82
21 1020.06 3/7/2008 8.03 1012.03
41212008 7.8 1012.26
23 1014.75 3/7/2008 8.01 1006.74
4/2/2008 7.45 1007.3
24 1014.29 3/7/2008 7.8 1006.49
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A\‘\ Meintosh Lalani

CLIENT _ MMM Group

GROUNDWATER SUMMARY SHEET

PROJECT NAME _ Olds Mountain View Subdivision

PROJECT NUMBER _ 3899

DATE _4/14/2008

Sheet 2 of 2
Surface Date of Depth to Groundwater

Borehole Elevation Reading Groundwater Elevation
24 1014.29 4/2/2008 5.28 1009.01
25 1013.98 3/7/2008 6.83 1007.15
4/2/2008 4.14 ©1009.84
27 1010.62 3/7/2008 3.61 1007.01
4/2/2008 3.77 1006.85
28 1019.36 3/7/2008 5.3 1014.08
4/2/2008 5.35 1014.01
29 1018.68 3/7/2008 5.53 1013.15
. 4/2/2008 5.34 1013.34
32 1015.21 3/7/2008 8.98 1006.23
4/22008 8.93 1006.28
33 1013.57 4/2/2008 5.82 1007.76

34 1014.53 3/7/2008 7.66 1006.87
_ 4/2/2008 6.34 1008.19
35 1013.00 4/2{2008 6.29 1006.71
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ATTERBERG LIMITS 3C82 OLDS MOUNTAIN VIEW SUBDIVISION,GP. M- STANDARD.GOY 4/24/08

A\'\, Mintosh Lalani

CLIENT _MMM Group

ATTERBERG LIMITS' RESULTS

PROJECT NAME _Olds Mounlain View Subdivision

PROJECT NUMBER _3899

PROJECT LOCATICN _Olds, AB

60 4 7
’
@ @|@| - v
50 ',// &
P ,/'
L
g 40 I,/ - /
T v /
1 7
$ 30 /: -
//Q /
! ANy
D. 20 Vs
E 7/
X //m /
10 yd /'
s
.
CL-ML 4
1T | @ |®
0 ] :
0 20 40 60 80 100
LIQUID LIMIT
Specimen Identification Lt PL Pl |Fines | Classification
® BH-3 08 (m)| 38f 13| 26
x| BH-7 08 {(m)| 28| 12| 13
A|BH-12 3.8 (my| 34 14| 20
*|BH-15 32 (my| 37| 14f 23
®{BH-18 23 (m)| 39| 14| 25
| BH-29 78 (m)| 35 14| 21
0| BH-31 47 (m)| 38| 45| 23
A|BH-34 38 (my| 391 14| 25




McINTOSH LALANI ENGINEERING LTD.

STANDARD TEST METHOD FOR PARTICLE SIZE
(Test Method ASTM D422)
PROJECT: Olds Mountian View Subdivision
CLIENT: MMM Group
PROJECT NO.: MIL-3899
LOCATION: 36-1
SAMPLENO.: 11164
- DEPTH; 2.5
DESCRIPTION: Sandy Silt, some Clay
PARTICLE | PERCENT 100.0
SIZE PASSING L;’
100 mm 80.0 f/
75 mm P /
30 mm e 800 /
38 mm r
¢ 70.0
25 mm e /
1% mm n J
60.Q
12.5. t /
= / MATERIAL
10 mm
p F 500 /i PROPORTION (%)’
|4
; = o : CLAY SIZE 14
i n
o o 400 / SLTSIZE =~ 51
850 pm 98.7 r
o —_p r SAND 35
A r
k2 30.0 - GRAVEL 0
250 pm 85.2 b . r
y COBBLES 0
150 pym 76.5 y 20.0
75 pm 64.8 M
D um | 395 a 100 %]
21 ym 33.7 §
12 pm 29.3 ¥ 0.0
9 um 26.4 0.001 0.01 0.1 1 10 100
6 um 221 Particle Sieve (mm)
3 pm 16.3
I um 11.9
EJT
Reviewed by: ”"g— - “REng:
Mote I: Classified by the Modilled Unified Soit Classification System A\.»
Drata prosented heson is for the sole vse of The lesting services reported hetein have been performed by en ML technician to
the stipufated client. ML is not responsible, recognized industry slandards, unless otherwise noted. No olher warranty is made,
nor con be held Hable, for use made of this These daa do not include or xepresent any intetpretation or opinion of specificalion

report by any other parly, with or without the
knowledge of ML.

compliance or material suilability- Should engineering interpretation be required,
ML will provide it upon wrillen request.



STANDARD TEST METHOD FOR PARTICLE SIZE
(Test Method ASTM D422)
PROJECT: Olds Mountian View Subdivision
CLIENT: MMM Group
PROJECTNO.: ML-3899
LOCATION: 37-1
SAMPLENO.: 11164
DEPTH: 2.5
DESCRIPTION: Silty Sand some Clay
PARTICLE | PERCENT 100.0
SIZE PASSING *
’/
100 mm 80.0
75 mm
P
50 mm e 80.0 /
38 mm r /
¢ 70,
25 mm e 0.0 //_
19 mm n
60.0
12, t
5 V/ MATERIAL
10 mm }
5 F 500 PROPORTION (%) I
= i /J/ CLAY SIZE. 22
2 mm 100.0 n r
e 40.0 SILT SIZE 42
850 um | 96.9 4
p 0 r b SAND 36
£ : 30.0 7 GRAVEL 0
250 pm 82.8 b r
A COBBLES 0
- 150 pm 73.7 Y o0 L o -
75um | 642 M
31 um 54.0 a 100
20 pm 424 5
12,um | 380 * o0
8 ym 35.1 0.001 0.01 0.1 1 10 100
6 ym 30.8 Particle Sieve (mm)
3 pm 25.0
1 pm 19.2
g ENT ﬁ- '7—
Reviewed by: & 7 £.Eng.
/\\'\r

Mote 1: Classified by the Modified Unified Soil Classificntion System

! ) Dtz presenied herean is for the sole nse of
the slipulated cliem. ML is not responsible,
nor can be held liable, for use niade of this

' reporl by any other party, with or withoul the

l knowledge of ML

The testing services reported herein Liave been performed by an ML technician (o
recognized industry standards, unless otherwise noted. No olher warranly is made.
Theze dala do not include or represent any milerpretslion or opinion of specification
compliauce or malerial suilability. Showld engineering interpretalion be required,
ML will provide it upon wrillen request,



McINTOSH LALANI ENGINEERING LTD.

STANDARD TEST METHOD FOR PARTICLE SIZE

(Test Method ASTM D422)
PROJECT: Olds Mountian View Subdivision
CLIENT: MMM Group
PROIECT NO.: ML-3899
LOCATION: 38-2
SAMPLENO.: 11164
DEPTH: 7.5
DESCRIPTION: Silty Sand some Clay
PARTICLE | PERCENT 1000 -
SIZE PASSING /L ne
100 mm ' 90.0 ’ :
50 mm e B0O /
38 mm T J
¢ 700
25 m_m e /ﬂ/
19 mm n /
e ¢ 600 / :
AL / MATERIAL
10 mm / or v
F 500 PROPORTION (%)
5 mm i F
CLAY SIZE 27
2o | 1900 Y 400 { SLTSEZE = 42
r
850 pm 98.5 . /ﬂ SAND Y
1 4
425 pm_| _93.4 30.0 ,1/ GRAVEL 0
r
250um | 863 b ¢ COBBLES 0
150 um | 775 200
75 pm 69.4 M
31 ym 54,0 a 10,0
20 um 48.2 §
12um | 438 * oo
8 409 0.001 0.01 0.1 1 10 100
6 ym 38.0 Particle Sieve (mm)
3 pm 30.8
1 um 25.0

Note I: Classified by ihe Modilted Unified Soil Classification System

: =T
i
Reviewed by: S W ~PeErg.

AN\

Data presented hereon i3 or the sole use ol
the stipulated client. ML is not responsible,
nor can be held liable, for use made of Lhis
report by any other party, with or withoul the
knowledge oML

The lesting services reported herein have been performed by an MF. technician to
recognized industry slandards, wnless otherwise noled. No other warranly is made.
These dala do nol include or represent any interpretation or opinion of spaeffication
compliance or material suitability. Should engineering interpretalion be required,
ML will previde it upen wrillen requesl.



McINTOSH LALANI ENGINEERING LTD.

CLIENT: MMM Group
PROJECT NO.. ML-3899

LOCATION: 39-1

SAMPLENO.: 11164

DEPTH: - 2.5

DESCRIPTION: Silty Sand some Clay

STANDARD TEST METHOD FOR PARTICLE SIZE
(Test Method ASTM D422)

PROJECT: Olds Mountian View Subdivision

PARTICLE | PERCENT o —
SIZE | PASSING ’,ﬂ'
A
100 mm 90.0 ¥
75 mm P /
50 mm e 800 /
38 mm ¥ /
25 ¢ 700
mm e
19 mm n
12.5 mm ¢ 600 -
10 mm ’}A
F 500 / MATERIAL
5 mim i .
/ PROPORTION (%)'
2 mm 100.0 n y -
e 400 / CLAYSIZE 13
850 um 97.5 r
r Vi SILTSIZE 40
425 um 90.3 r
500 SAND 47
250 pm 79.7 b r
A GRAVEL 0
150 pm 65.8 y 20.0 L ,
' A COBBLES 0
75 um 52.6 M /
33 ym 323 a 1004*]
21 um 29.4 8
2um | 265 S oo
9 um 2.6 0.001 0.01 0.1 1 10 100
6 pm 207 Particle Sieve (mm)
3pm 14.8
1 ym 11.9

Mote 1: Classified by the Modified Unified Soil Classification System

EiT
Reviewed by: "g" %’; FEng—

A\

Dala presented hereon is for the sole use of
the stipulated cliem. ML is not responsible,
nor can be held liable, for use made of this
reporl by any other garly, will or without the
knowledpe of ML.

The lesting services reported herein have been perfonned by an ML iechnician lo
recognized industry standards, unfess otherwise moted. Mo other warranly is made.
“Thazse data do not include or represent any inlerprelation or opinign of specificalion
compliance ormralerial suitability. Should engineering interprelation be required,
ML will provide it upon writlen request



McINTOSH LALANI ENGINEERING LTD.

STANDARD TEST METHOD FOR PARTICLE SIZE

{Test Method ASTM D422)
PROJECT: Olds Mountian View Subdivision
CLIENT: MMM Group
PROJECTNQ.: ML-38599
LOCATION:  40-1
SAMPLE NO.: 11164
DEPTH: 2.5
DESCRIPTION: Sandy Silt, some Clay
PARTICLE | PERCENT
100.0
sizE | pAssING 1&/?
. 9|
100 mm 90.0 //
75 mm P /
50 rom e 800
© 38 mm L. /
25 € 700 7
[
19 mm n !
12.5 mn- t 800 /
10 mm
F 500 MATERIAL
5 mm i o
5 o 100.0 n PROPOR"TION (%Y
e 400 CLAY SIZE 13
850 um 95.6 X SILT SIZE r 51
425um | 898 0.0 SAND 36
250 pm 823 b GRAVEL r 0
150 pm | 742 Y o0 ) r
64.0 ’ ’/ CCBBLES 0
75 pm I M |
32 ym 43.3 a 100 ]
20 um 39.0 §
12um | 304 * o0
9 um 26.1 0.001 0.01 0.1 1 10 100
6 um 219 Particle Sieve {imm)
3 pum 16.1
1 pm 11.8
_g,_ 7 =T
Reviewed by: ~R-EmgT

Note 1: Classified by the Modified Unified Soil Classification System

AV

Data presenled hereon is for the sole use of
the stipulaled client. ML is not respousible,
noz can be held liable, for use made of 1liis
repont by any other party, with or without the

knawledpe of ML,

ML will provide it upon wrilten request.

The lesting services reported herein have been performed by an ML techniciun to
recognized indusiry standards, unless othenwise noted. No other warmanly is made.
These dala do nol include or represent any inlerprelation or opinion of spegification
comtpliance or imzlerial suilability. Should engiteering interpretation be required,
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ML STANDARD AUGER 2899, QLOS MCUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD SDT 4M4i08

Project: Olds Mountain View Subdivision Criliing Informalion: Berehala No.: 1
Beck Drilling & Environmental Services Project No.-3899
Client: MMM Greup CME 55 SS-Auger Elevalion:1017.16
SAMPLE TYFPE Wsresyuee [Rcoresavrle  PXsPT savPLE Grag savPte  [JlAuGeRSAMPLE  [J[]NO RECOVERY
BACKFILL TYPE Il 3EnTCNITE [T]rPeAcRraveL [{N)sLouveH falerout Forutcurings  [7)sano
— wi ’ 1
=8| 8 ele o E WELOWCOUNT I EZ| E
£z| & SOIL E IS B e OTHER (35| s
B4l @ al% T DATA | B
of| 2. DESCRIPTION = % T B, e we  uovo %
@D & @ FGCKETREN [P) @
- 10 0 W 4 80160 240 3
0 P ool appiox. T ick___ ' o IR 1017
- / Silty Clay (Till) - stif§, damp, some : 3
X sand, trace gravel, medium plastic, .
" / trace coal, light brown, 14 y
- {50,]=0.03% ]
- / 1016
C / - cobbles. .
/ - trace sand, medium brown. .
2 % * I 12 10153
3 / g
g / . ] 1014
: / : .
N / - Irace oxides. I 13 = ]
wl C .
- % =¥} 1013
Y / 11 1o12-]
- % I 14 - ]
// 7
: Sill - dense, damp, weathered, some =
C siltstone, medium grey. - N
: v 1 EE 2/
7 " E ]
C =11 1010
- 7 Silty Clay {Til) - stiff, damp, lrace = .
-8 // gravel, medium plastic, medium 1 1008
C grey. : ]
- ol o .
: / | 1RE - ]
77 =7 I
C END GF HOLE al a depth of 9.1m. .
X 25mm PVC slandpipe installed lo a 1
- depth of 9.1m wilk 6.1m slotfed. Dry ]
o upon camplelion. ]
10 h
o Waler Levais: 1007+
- arch 97, 2008 - 7.05 M ]
u Apnil 02, 2008 -5.09 M ]
Mcintosh Lalani Enginesring Logged By: Cominik Ken Compieticn Depth: 301
Calgary, AB Reviewed By: Lee Marlin Drlled on: 2/25/2008
(403) 291-2345 Groundwater Cepth: 5.0 m Page 1 of 1




ML STANDARD AUGER 8388 OLDS MOUNTAIN VISV SUBDIVISION.GPY M-L STANDARD.GDT 4/14/08

Project: Clds Mountain View Subdivision Driliing Information: Borehole No.:2
Beck Drilling & Environmental Services Praject No.:3899
Client: MMM Group CME 55 S3-Auger Elevation:1015.60
SAMPLE TYPE Mlssetevuse [ Hcoresameie  [XseTsampiE fYcransample [[Jaucersampie  [[]NORECOVERY
BACKFILL TYPE [l senToNTE [-7]PEA GRAVEL [MestoueH fajerout FAoriLcutrmgs  [-1]sann
= w o E —
=8 2 = % 0 E WBLOW COUNT "!:" E
E’B g SOIL E ylgi 5= I OTHER gg 5
ST
8 ;—2 ; DESCRIPTION 22[°] 82 e me  wow DATA 3
T @ &| v @POCKETPEN (+Pa) @ u
10 20 0 40 BD 160 240 320
-0 [ 3FhTopsoll - approx. 100mm thick. /] TPSt I : ]
- 17 Sandy Silt (Til) - compacl, damp, b
- ||k trace clay and gravel, light brown. I s
SN ¢ 2 ]
5"1 K3 s ]
[E .:- -_ Byenneei ; ; ]
E HRRH X 22| Joote| ® ¢ _ 1014
SRR ]
- 7 Sy Cray (Til) - stf, damp, Uaca o ]
N sand and gravel, medium plastic, 1
- {race coal and cxides, medium 1013
- / brown. ]
.__3 - :
B % - Irace sandstone, X Cd I el OO SO NN SO I = ]
E : —1 1012
/ _-sand lenses throughout, I 25 = ]
= / ............ - ]
- / i B FE A =3 1011
- / - poar recovery, rck in spoan. X 25 816-18 P : - ]
: / 11ES /B
- £ 1010
o / TP - 1
-6 S I RS- = ]
5 % - medium grey. X 2.8 §14-15 . — .
: / 0 = o
- / I 20 : - ]
-_7 / ................................ : :
: / =7
E 4 -1 1008~
- Bedrock (SMistons) - stong, dry, Xt | 289 - .
—8 platay, medium grey. = .
: e = ]
o - hard driling. I 211 =~ 109?—:
9 S/
n END OF HOLE at a dapth of 9.1m. ]
N 25mm PYC standplpe installed to a ]
- depth of 9.1m with 6.1m siolled. Dry 1006
- ugen completion. .
—10 3
C Waler Levels: ]
C Maich07,2008-342M | | | | [eoeieeeieeie ]
C April 02,2008 -346M | | | | i bninoi b 1005
Melntosh Lalani Engineering " Logged By: DominikKen “Complefion Depth: 301
o Calgary, AB Reviewad By: Lee Martin Diilled on: 2/25{2008
{403) 291-2345 Groundwaler Depth; 3.42 m Page 1 of 1




ML STANDARD ALGER 3889, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD,GDT 4/24/08

Project: Clds Mountain View Subdivision Drilling Information: Barehole No.:3
Beck Drilling & Environmental Services Project No.:3899
Clienl. MMM Group CME 55 5S-Auger Elevalion:1015.45
SAMPLE TYPE i cHELBY TUBE [Jcoresamwple [X]SPTSAMPLE FIGRAB SAMPLE [AUGER SAMPLE [ [[]NO RECOVERY
BACKFILL TYPE sEnToNTE [ ]Pea GRaVEL Mistouat [ilerout FAcRiLLcutTiNgS  [i=]sanD
| w &

B © alg aEf
=8| g = 0 B WaLOWCOUNT x| £
;:E’g b2 SOIL E Y c&: sE N OTHER g§ S
58| S T =8 DATA |7&| §
aE| 3 DESCRIPTION = &E::J S @] pusme e uown . g

@ 7] =0 @PCCKETREN (e} @ e
10 N 04 80 160 240 300

[0 [552%5h Topsol - approx. 100mm hick. 71 LS A R ]
N / Silty Clay {Til) - stiff, damp, some R R et G tobe bodetad .
- sand, lrace gravel, medium plastic, 1016~
- trace oxides and coat, medium I 31 :
i1 / brown. .
: % B P T TN TINIY RIS R P S - 1014—:
- / 27
L - sand lensa. 3. - ]
M7 - ]
C Bedrock {Sandstone} - slrong, dry, = ]
C light brown. —~ ]
- — 1 1012+
- BE - ]
- 33 =/
L END OF HOLE at a depth of 4.3m. o ]
n 25mm PVC slandpipe instafled to a 113
s depth of 4.3m with 2.4m sfolted. Dry ]
. upon completion, - ]
- waterleves: | | | |V & oo o iiiiiiii 1
- March 07, 2008 - 296 M 1010
C April 02, 2008 - 298 M ]
-6 ]
- ]
o I T I O ol i Sy K- S Sttt ]
: :
. 108
= 5
: 1007
0 ]
: i 1005-]
10 SR U VA-Ss ]
: 1005
- R RN ]

Mcintosh Lalani Engineering Logged By: Comink Ke Cempletion Cepth; 14 il

Calgary, AB Reviewed By: Lee Mardin Criled an; 2/25/2008

(403) 291.2345 Grourdwater Ceplh: 2.95 m Pace 1 of 1




ML STANDARD AUGER_3889. OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GDT 4/24/08

Project: Olds Mountain View Sutdivision Drilling Information; Borehole No.:4
' Beck Drilling & Environmental Services Project No..3899
Client: MMM Group CME 55 S3-Auger Elevalion:1016.98
SAMPLE TYPE Il s-EBY TUEE [lcoresavrts DXJSPT SAMPLE orasawple  [HAuGER SAMPLE  [J[JNORECOVERY
BACKFILL TYPE WzentonTe  [DJPEA GRAVEL [f]stcueH falerour ForuLcurmngs  [-ljsanD
=1 LL a a
=2| 8 &2 v E Bl E
£35| £ SOIL Clalal £E W™ %™, | omErR 38| 5
"ag{ @ z|E DATA a8
22| 3 DESCRIPTION s = | BE] s we  wewo g
[72] % @ POCKETPEN (kP2) @
-0 £ %] Topsoil - approx. 150mmthick L :
- Y/ Sty Ciay (T - fim, damp, some ]
- sand, {racs gravel, low to medium -
- / plasEe, trace oxides, light brown. - I 4 ]
- 10163
X % ;
s / - trace sand and coal, spoon Z 42| [bouncing AR .
- bouncing on a cobble. _ .
-2 =11 1015
: % - s % 43 /I
s / =] 1014
. % Z 44| |60 : ;
: / ‘5 /I
Y % I a =] 1013
-5 / i : =] 1012
5 % NE 2/
s / =] 011
- / - medium gray. Z 48 347 - ;
7 Z LIS =1 1010
/4 S T R O NN S S O S9N
8 REFUSAL on a boulder at a depth of E 1008
7.9m. 26mmPVCstandgipe | | [ 1 eeeepeees :
installed to a depth of 7.9m with o ]
G.imslotted. Dryuponcomplelion. | | | ¢ TTTYTTTRYTTRYUTTRITTTT .
L g Weler Levels: 1008
[ March 07, 2008 -6.80 M ]
o April 02, 2008 - 398 M ]
E—*.u 1007-]

Calgary, AB
{403) 291-234%5

Melntosh Lalani Engineering

Logged By: Cominix Ken

Carnpietior Cepih: 23 ft

Reviewed By Le2 Medin

Drilled on: 2025/2CC8

Grourdwater Depth; 3.98 m

Page 1 of 1




ML STANDARD AUGER 3209. OLDS MOUNTAIN VIEW SUBDVISION.GPJ M-L STANDARD.GDT 4114108

Project: Olds Mountain View Subdivision Drifling Information: Borehole No.:5
Back Drilling & Environmental Services Project No.-3899
Clienl: MMM Group CME 55 SS-Auger Elevalion:1014.55
SAMPLE TYPE Wsieevtuse [ Jeoresavple  [X]SPTSAMPLE fcragsamre [Laveersavele  [[[]N0RECOVERY
BACKFILL TYPE Il 3ENTCNITE [ JPEA GRAVEL ([MsteueH falerour [Aoricurtngs  £l]sanD
- Lt Al
B 2 o Tl Sy
D = w E HMELOWCoUNTE =
£3| 2 SOIL Hulg| ZE P omer  |GE| 5
g3| @ &lL i DATA | &
agl 3 DESCRIPTION = g T B pusnc wo L B
@ % @POCKETPEN (\Pa) @ w
M AW 0 W 30180 240 30
L0 [ =k} Topsoil - approx. 150mm thick, J RSL - : i
|- Nl L H
- Silty Clay (Tf) - firm, damp, some .
. sand, trace gravel, medium plasbic, 1014
- trace oxidas, medium brown. I 54 .
- [SO,]= 0.02% 3
—1 / - lrace sand, ]
B / a 3
g % - sfif, 1013
-2 // . ]
- 77 - lrace sandstone, low plastic, t 52 .
- % .
- é 1012
- 1
) Y é ]
C ? - low 1o medium plastic. - ]
L 7 - .
X =} 1o11-]
. I 53 : .
—4 = .
C LML) = j
: =[] 100
N 270
! ’é - lrace free water, sand lense, I 54 i ]
- é medium grey. 2 1009
s 2% - ]
0 /I
N7 = ]
- Silt - denss, dry, medium grey. M 1 1008
: / Siity Clay {Till) - sGff, damp, race 55 : -
L7 gravel, medium plastic, frace oxides, = ]
C / medium grey. = ;
E / =11 1007-
-8 % - moist ¢ ) ]
2 =1/ 1006
. I -
W77 =7 I
- END OF HOLE at a depth of9.1m, ]
N 25mm PVC standpipe installed 1o a 3
- depth of 9.4m wilh 6.1m slotled. Ory 1005
- upon completion. ]
10 ]
C Waier Levels: 1
C March 07, 2008 - 2.93 M 3
y April 02, 2008 - 295 M 1004-]
% Melntosh Lalani Engineering Logged By: Dominik Ken Completicn Depth: 3C &
X Calgary, AB Reviewed By: Lee Marln Dnfled en: 2/25/2008
¢ (403} 291-2345 Groundwaler Depth: 293 m Page 1o 1




ML STANDARD AUGER 3888, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GDT a/14/08

B “Co-rrlliJIalion Depth; 18 &t

Project: Olds Mountain View Subdivision Drilling Information: Borehole No.:8
Beck Drilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 SS-Auger Elevation; 1015.44
SAMPLE TYPE I sHELsY TuBE [Jcoresamre  [X]SPT SAMPLE | GRAB SAMPLE [R]avcer savpLe  [[]JNORECOVERY
BACKFILL TYPE WsenTonTE [7]PEA GRAVEL [MsLoueH [a]erout EAoriL cuttings  fr1]sanp
= ] &
o | O -~
= m = w E E
'Eé g SOIL E gl =E o OTHER §§ _5
ag @« o BT DATA =
AL| 5 DESCRIPTION = g | B pasie  me  uowo §
@A @3 @POCKETPEN [kPa) B
-0 2% £ Topsofl - approx. 150mm thick, - TP3L ]
o 34 +|:)| Sandy Silt{Till) - dense, damp, trace ]
- y 5 gravel, light brown, 1045
- L I &1 .
I XEE Ms ]
: 1014
- 7 Sy Clay (TH) - SUF, damp, Lace Yoo |7 ;
o sand and gravel, medium plastic, .
[ trace oxides and coal, medium I 63 ]
: / brown. ; ] 1013
s / e =/l
s / X o4| | 6sa T e :
r : 7
: i 65 oo - ]
"y / e =7
: / I (] 1011
: / epenenst A B R O =/
-5 / Pl =/
. 7 o s ] 110
- REFLISAL on a boulder at a depth of P 3
- §.5m, 25mm PVC slandpipe P 1
- installed to a depth of 5.5m with ook : 3
C 3.0m slotted. Dry upon completion. .
. Waler Levels: oy ¥ 1009
- March 07, 2008 - 4.64 M T R ST IRT LIS .
. April 02, 2008 - 364 M R 1
& froe ek 5
: I R R 1007-]
s bt :
- 1006-]
Fo | | b ] NP NU TV N U S N :
E B R R 1005

Mclntosh Lalani Engineering
Calgary, AB
(403) 201-2345

Logged By: Pominik Ken

Reviewed By: Lee Marlin

Drilled on: 2/25/2008

Groundwater Depth: 364 m

Page 1 of 1




ML STANDARD AUGER 3888 QLDS MOUNTAIN VIEW SUBDIVISION.GPS WAL STANDARD.GOT 4/24/08

Project: Olds Mountain View Subdivision Drilling Information: Borehole No.:7
Beck Drilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 55-Auger Elevation;1017.34
SAMPLE TYPE Wsreeytuee [Rcoresaee  [XJsTsameLe erapsavple  [JjAUGER SAMPLE  [J]INORECOVERY
BACKFILL TYPE M 3ENTONITE [ 7]PEA GRAVEL (Tl scoueH FeJereut FAorLcuttivgs 7] samo
= L ]

— a = _—
2| 8 S wE WILOW COUNT I = )
517 | esomemon  3[B] &3 =k
[= ] s a T a [
88| 5 DESCRIPTION = % T B! pagne  me  uguo 3

@ & ®FCCHETPEN |[P2) @
10 2 30 40 50 160 320
-0 % SL1 Topsol - approx. 100mm thick. ] TPEL] P : ]
E / Siity Cray (Till - s, damp, some 10173
- sand, frace gravel, medium plastic, ]
- / trace oxides, medium brown, I 24 ]
1 / ;
: / 1016
f / - trace sand and coal. :
-2 /
: / & 1015-]
- X / ]
-3 / =/ e
. / A 1014
; / ¥ 2/
4 / z .
- / ~{] 1013
. / a - ]
-5 / - ]
: / 1E = 1012
:—5 % -
: - medium gray. - ]
: % arey ~[1 1011
5.7 % I s =
x % = 1010
: / {1 1009
: / |7 - :
W7 270
. END OF HOLE at adepth of 9.1m. 1005
N 25mm PVC standpipe installed 1o a 06
r deplh of 9. Imwith 6.1m siolted. Dry ]
- upen complelion. ]
10 J
- Waler Levels: ' :
i March 07, 2008 - 2.86 M 007
" Aprit 02,2008 -2 78 M ; ]
S R I N N SO NN FOY ST W :
Melntash Lajani Engineering' Logged By: Comin'k Ken Comgleticn Ceptn: 30 ft
e Galgary, AB Revigwed By: Lee Marin Drillea on: 2/25/2C08
(403) 291-2345 Greurdwaler Cepth: 278 m Page 1 ¢f 1




ML STANDARD AUGER 3839. OLDS MOUNTAIN VIEVW SUBDIVISION.GPJ M-L STANDARD.GDT 4/14/08

Projact: Olds Mountain View Subdivision

Drilling Information:

Borehole No.:8

Beck Drilling & Environmental Services

Project No..3899

Client: MMM Group CME 55 SS-Auger Elevation:1014.49
SAMPLE TYPE [l sHELey TUBE [Jcoresampe  [X]SPT SAMPLE " GRAB SAMPLE [RJAuGER SAMPLE  [T]]NO RECOVERY
BACKFILL TYPE W BeNTONTE [T]PeA GRAVEL {3]erout EAvruL cutings -7 sAnD
] w ﬁ

2| & =12 0 E Byl €

;;EE = SOIL ¥ il @ f = E 0 oTHER (58| %

32| 2| DESCRPTION [g8|3) oS N oATA | 7|

7 @FOCKETPEN (P2 @ w
00 40 80 160 20 30
-0 [2% %] Topsoil - approx. 225mm thick. R T ]
[ Sitt {Till) - compact, moisl, frace ]
- sand, clay and gravel, frace oxides, j 1014
- medium brown, I . % ]
at 7
- 7
- 1 1013
x X ’ 7B
N ] ]
—2 d ]
- . - I f .
¥ 7 Silty Clay (TH) - SUff, mois, race 7
C / sand and gravel, medium plastic, j 2
5 frace oxides and coal, medium [/ ]
E—S h 4 / brawn. 2 _
y Xs I
- = 1011
3 / ] 70
N b o ]
_-'4 / =1 h
N :j ]
s % 2 1010
s - = ]
3 - lrace sillstons, = 3
- / Z = 2 ]
a =0 ]
- / |G =/
- / - medium grey. - 2 1009—r
* / =/
- =11 1008
F —1/ ]
- / 1] 578
—7 / - 9‘ ]
N = ]
X / =7
i / = ,// 1007=
E / X 8-i0 = 2 .
—38 - frace fine grain sand lenses = Ay
- throughout, :; ]
X I Ul 17 t5-
s / -no sand lenses, =7 g
: P = / ]
S 7
5 END CF HOLE at a depth o 9.1m. ]
- 25mm PVC slandpipe installed to a SSRUU R NPT - B o050
- depth of &.im with 6.1m slolled. Dry ]
- upon complelion. ]
—i0 1
B Water Level: : : ]
N March 07,2008 -4.15 M ]
- April 02, 2008 - 3.02 M 1004
T .61;-r|‘1|‘::ietion Deptr: 30 ft

9 Calgary, AB
{403) 291-2345

Melntosh Lalani Engineering

~Loggod By: SooliBryan

Reviewed By: Lae Marlin

Crilled on; 2/20/2008

Groundwater Depth: 3.02 m

Page 1 of 1




ML STANDARD AUGER B33, OLDS MOUNTAIN VIEW SUBDHVISION. GPJ M-L STANDARD.GOT 444108

Project: Olds Mounlain View Subdivision Drilling Information: Borehale No.:9
Beck Driling & Environmental Services Project No.-:3899
Clien{: MMM Group CME 55 $S-Auger Elevation:1015.10
SAMPLE TYPE Wsieeyruee  [Jcoresample  PX]SPT SAMPLE hjcrapsavrle  [HlAucer savpLe  []]]no ReECOVERY
BACKFILL TYPE [l 3ENTeNITE [-7]PEA GRAVEL [MstcueH Falerour Poritcutings 7] sann
= ul E
=3| 2 a9 » E a5 €
WELOWCOW E
cal £ SOIL Slulg| 22 0 E % OHER  [5§| &
BE &l i DATA A
aZ| 3 DESCRIPTION = % | B pugme we  uam 3
@ oA @ POCKETPEN (xP2) @
10 20 30 &0 80 160 240 XM
-0 ;‘i“_' Jopsail - approx. 150mm Ihick. i L oo : 1015+
- / Sty Clay (Jill} - SGf, damp, some ]
- sand, trace gravel, medium plastic, .
- Iracs oxides, medium brown. I 81 ]
R [80,] = 0.02% T
:—1 / - trace sand. 101 4_:
. / 3
- 1013
- % - gravel lensa. I 92 ;
Hy % =] 1012
- % I 93 n ]
- % =] 1013
g % - medium grey. a = ]
- / =1/ 1010
C % I 84 = .
-8 % =1t 1009
3 % 1JEE = E
C / =\l o8-
N / = ]
- % =il 1007
a1 1 i
-9 % =1l 1005-]
o END OF HOLE al a depth of 9. 1m. ]
- 25mm PVC standpipe installed lo a .
n depth of 6.1m with 4.6m slotled. .
i 3.0m of sleughin hole. Dry upen i
—10 completion. 1o05-]
C Water Levals: ]
N arch 07, 2008 - 369 M : ]
o April 02,2008 -3.24 M : : . R R ]
Mclntosh Lalani Engineering Logged By: Cominik Ken Completion Dept: 304
Calgary, AB Reviewed By: Lee Martin Crilled on: 2/25/2508
(403) 291-2345 Grourdwater Depth: 3.24 m | Page 1 of 1




ML STANDARD AUGER 3898, OLDS MOUNTAIN VIEV/ SUBDIVISION.GP) M-L STANDARD.GDT 4/14/08

Project: Qlds Mountain View Subdivision

Drilling Information:

Borehola No.:10

Beck Driling & Environmental Services

Project No.;3899

Mclntosh Lalani Engineering

. Calgary, AB
(403) 291-2345

Client: MMM Group CME 55 §S-Auger Elevation:1018.42
SAMPLE TYPE BsneeyTuse [Jeoresamrle  [X]SPTSAMPLE forasaveie  [JJaueR sampLe  [[]NO RECOVERY
BACKFILL TYPE Il eenTONITE [ 7]Pea GRAVEL FaJeROUT AoriLcutivgs  [-7]sanp
R | Ly &5
—T o ojo ni €
m = w E ™1 Eg —
£8| £ SOIL ; y @ EE i T OTHER |28 5
58| 2| DESCRPTION |g|E[3| 23 N oaTA "] %
175 & @POCKETPEN [1P2) @ .
20 40 B0 160 740 320
F 0 [ Sl Topsoil - approx. 150mmihick. | T oL ]
- “17°:}:| Sandy Siit - compaci, damp, light ]
B .': .'- brown. / mia‘:
- ] I 10 7
-_.1 e /] ]
N REB --_ 4 ._..
N o NA % ]
. SR 1 1017-]
C 1 % N
N 11 [/ ]
N 1 i O O ] h
o . 'l B G / :
ST R O /] ]
: 7 77]Silty Clay (T} - SUF, moist, 1raca I 02 f ]
5 / sand and gravel, medium plastic, [ 4
- trace oxides and coal, medium ﬁ .
. / brown. 7 ]
—3 / ; b
B 4 3
- ¥ / =] 115
. / - medium grey. I 103 = f/j 1
4 / =/
r =V b
C / V] 1014
o —1 ]
C 1] ]
. -1/ ]
[~ / . //’ ]
-5 / =7 B
: / 04 1 11
[ / 1/ i
[ —1] N
o [ N
- _/ -
6 / =70
- / 57 I
: / =70
N 1 19123
- / 7B
: =] ]
/ I N
- =%
9 / =) 1015
N ]
C -1 ]
N = ]
- / =1 ]
—8 / B f E
8 J ]
- / I 6- ] 1010~
o iy ]
- / -+
o —1/ ]
9 A ] ]
C END OF HOLE at a depth of 9.1m. b
- 25mm PVC standpipe inslalled {o & —
- depth of 9.1m with 6.1m slolted. Dry ]
E upon complelion. ]
—10 4
C Waler Levels: ]
N Merch 07, 2008 - 3.35 M =
N April 02,2008 - 345 M ]
"L(‘,‘(;ﬁplelion Deplh: 301

Reviewed By: Les Marlin

Drilled on: 2/15/2008

Croundwaler Depth: 3.35 m Page 1 of 1




ML STANDARD AUGER 3888, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M- STANDARD.GOT 4/14/08

Project: Olds Mountain View Subdivision Drilling Information: Borehole No.111
Beck Drlling & Environmanlal Services Project No.:3899
Client: MMM Group CME 55 SS-Auger Elevation:1018.20

SAMPLE TYPE [l sHeLBY TURE icoresamrle  [<lspPT sameLE [oransameie  [WJaucersample  [[]JNO RECOVERY

BACKFILL TYPE ecnrone [-7]PEA GRAVEL [{T]sLoueH falorour {AoruLcutrings  [-]sanp
=J 18] b
[a] ol QO =
= i) = wE 1 =
gg z SOIL Clufal 22 0o % e | OTHER gg 5
DATA .
X8| 2 DESCRIPTION 18121 > | 82| s we  vam :
: ] & MPOCKETPEN (iPa) @
i 20 30 i By 1 20 3
0 [k 8%i Topsoll - approx, 150mm thick. | PSL R Tt oq i - [P
- Silt (Till) - compact, dry, lrace sand 2 ]
- and gravel, lrace oxides, fight brown. .
i 1 14 ™ -
" 4 :
: e 1017
- y Sity Clay (Till) - stiff, moist, tracs : 3
- sand and gravel, medium plastic, ]
- / trace oxides and coal, medium X 112 ]
- brown. ]
2 ]
- % 1+ 1016
1 / ]
: / :
3 — ]
n / X 14 {1 1015
F v / 5 1
C / - medium grey. I 11_51 - ]
3 7
5 / =14 1014
- / Z 114 . ]
L < = ]
5 / = ]
: / I 14 - 1013—:
E‘ﬁ / = E
- / EE 4 101
: / 1 - )
E_Y / I ﬂ = ]
- / 1] 1011
L. - 2
- / D4 = :
-3 / = ]
s 3] 00
- % I11-11 = ]
s Silt {Till} - compact, damp, frace = ]
s sand and sillstone, medium grey. o S 4
9 =1 j
: END OF HOLE ata depth of 9.1m. 1 10093
- 25mm PYC standpipe inslalled to a .
- depth of 9. 1m with 6. 1m slolted. Dry -
- upon complelion. ]
10 ]
C Waler Levels: 1008
a March OF, 2008 - .64 M ]
i} April 02, 2008 - 3.76 M ]
% W Mclritosh Lalani Engineering Logged By: Scolt Brya | Complaiion Geptix 0%
® Caigary, AB Raviewed By: Lee Mariin Diilled on: 2/15/2008
{403) 291-2345 Groundwater Deplh: 3.64 m Page 1 of 1




ML STANDARD AUGER 3893, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ ML STANDARD.GDT 4/24/08

Praject: Olds Mountain View Subdivision

Drilling Information:

Borehole No.:12

Beck Drilling & Environmental Services

Project No..3889

March 7, 2008 - 7.73 M
Aprl 02,2008 - 7.15 M

Client; MMM Group CME 55 SS-Auger Elevation:1020.11
SAMPLE TYPE [ stesytuee [Jcoresampie [XsPTsaMpe (Horassavple [JaUGER SaMPLE  [[]]NO RECOVERY
BACKFILL TYPE  JE3ENTCNITE [ JFEA GRAVEL Filerour FAoRLLcuTTINGS  [7]sAND
- L a =

=% & slg @ E 4 E

Eg| SOIL A gl 2 € 0 OTHER §§ c

= wl gl £

g3l 2 DESCRIPTION  [Z|2{2| &8 | DATA g

z| B S = MC.  LiouiD 3
@ @ POCKETPEN (ki) @
W4 B0 160 240 321

L0 [L& %7 Topsoil - approx. 175mm thick. - : 1020
- Silt (Till) - compact, dry, race sand .
- and gravel, trace oxides, light brown. 3
X 1019
- - damp, some clay, medium brown, ]
:_2 - sand lense approx. 75mm thick, .
- dry, fine to medium grain. 1018
o - Irace clay. ]
E - some clay. E
= 777/, S Cl (T -Sif. Gy ot =1 1017
- trace sand and gravel, medium Z k
* plaslic, irace oxides and ¢oal, - ]
u / mediurm brown. - ]
= % =1 1016
- % 1 1015
-6 % Y 1]
- / - trace sandstone, greyish brown. = ]
2 2 % =1 1013
o % =1 1012
E / = .
= 4 = 10112
u END OF HOLE at a deplh of 9.1m, ]
- 25mm PVC slandpipe inslalled fo a ]
= depth of 9.1m with 6.1m slotled, Ory 3
- upcn complelion. ]
—10 w010
- Waler Levels: 010

Mclintosh Lalani Engineering

@ Calgary, AB
(403) 291-2345

Legged By: Scoit Bryan

Cumpietion Cepth: 30/

Reviewed By: Lee Mariin

Drifled am 2/19/2CC8

Groundwater Deptiv; 7,15 m

Page 1 of 1




ML STANDARD AUGER 3893, OLDS MOUNTAIN VIEW SUBDMISION.GPJ M-L STANDARD,GDT 4/14/08

Froject: Olds Mountain View Subdivision

Drilling Infcrmalien:

Borehale No.:13

Beck Drilling & Environmental Services

Project No.:3868

Client: MMM Group CME 55 $8-Auger _ Elevaticn:1016.90
SAMPLE TYPE PWsreevtuse  [eoresavee  DOSPTsaMPLE fHcraasavrls  [laucersamete  [J[JmO RECOVERY
BACKFILL TYPE llz=nTonnE [ ]PEA GRAVEL [[]l}sLoucH .ajGRCUT EorLcutrings  fe]sanD
o
=1 Ll o [~
~3| & &S E £l £
Eal = SoiL Clalal 2 & 0 . OTER |35 5
= g 7] (=] w =
§-% 3 DESCR’PTION % % - t_ﬁ‘ g PLASTIC M.C. LiQuis AT - g
= 3 3% t—a—>9 @ POCKETPEN (kPa) & w
W N W& B0 160 20 30
E ¢ [ S5%] Topsoil - approx. 150mm thick, RSt : P 1
- Silt (T - compacl, dry, lrace sand ]
C and gravel, race oxides, medium ” .
- brown. ]
3 1 [SO,1= 0.147% —
" y Silly Clay (Till) - stiff, damp fo moist, ;
C / irace sand and gravel, medium b
[ plastic, trace oxides and coal, 3
: / medium brown, |12 fot5-]
-2 / ]
X / I ]
[ % - dark brown. Z 134 4810 L : : : E
- / I 9 1 103
4 / ) 1
- / Misg [s810| = ]
- =L 1012
9 / c - ]
- - trzce silkstone, no gravel, medium I 137 = ]
- / grey. : ]
F ¥ / =1 1011
6 = ]
- / Z 13g | 4810 - ]
- / - trace gravel, greyish brown. = .
E / I 13-d z 10104
-7 / = 3
C / -1race sandstone, lrace free waterin [\/'lja4 558 B
:—B % spoon, medium grey. Z =1 1009
- % I13-1 - ]
- / =1 1008
= /ﬁ =7
C £ND OF HOLE at a depth of 9.1m ]
i 25mm PVC standpipe installad to & i
- depth o 9.1m with 6.1 slolled. Ory .
i upon campletion. 1007
—10 ]
5 Water Lavels: :
5 March 07, 2608 - 7.09 M .
- April 02, 2008 - 5.82 M ]
. " 1065

Melntosh Lalani Engineering
Calgary, AB
{403) 251-2345

Legged By: Scolt Brya

Camgletion Depth: 301

Reviewsd By: Lee Matn

Drilied on: 2/20/2008

Groundwater Cepth: 5.82 m

Psge 1 of 1




SION.GP) M-L STANDARD.GOT 44408

ML STANDARD AUGER 2899. QLDS MOUNTAIN VIEW SUBDIVI

Project: Olds Mountain View Subdivision Drilling Information: Borehole No.:14
Beck Drilling & Environmental Servicas Projact No.:3899
Client: MMM Group CME 55 SS-Auger Elevation:1015.46
SAMPLE TYPE WsHeweyruse [Jooresampe  [X]SPT SAMPLE [Blorassampie  [[javcersampie  [J[]no RecoveRY
BACKFILL TYPE [ senToniTe [-7]PEA GRAVEL [ seoueH falerour {AoRILLcuTTINGS  [+]sAND
—1 Lt ]
ki [=] ol o ol
T @ = w E ™ Fe! &
£s| ¢ SOIL clisl 2E TE R | omer |5E
o o DATA ]
35| 2 DESCRIPTION 512151 28 e v e B
D 7] I S— @POCKETPEN (P2) @ .
_— . . 10 20 30 40 [ 160 240 30
-0 SRS Topsoll - approx. 126mm thick. ] TReL N A ]
- Silk (Till} - compact, dry, some sand, R AL SLLERT LITGEE ]
- tracs gravel, trace oxides, fight 5 7 1015
- brawn. | I 144 M 787 ]
[ 4 1 ]
- SR -
- 77
i V Silly Clay {Till} - stiff, massi, trace j ’/’, .
- sand and gravel, medium plastic, (1 [ 10—
- traca oxides and coal, medium //’ ; ]
s brown. 1 V] ]
—2 YR b
: 3 VIE
: 14-2 YRy ]
3 [ [ 100
a Ry :
3 1 .
s / bb VI
- Lml ]
- / =] ]
; / ] 101
: I 143 ZE7 0
-4 / 9’:5 ]
" -1 N
- / /27
- / (41 1011
- /_J/ h
N - ]
s / a7
n 4274 1
L cl -1/ e
- / I 144 7570
. / A 1010
C 1~ ]
C g mivy ]
- / ey ]
-6 / 727
- / - frace sillstone, medium grey. ;j; .
: ] 1]
- / I - AL ]
7 -1 .
- AV ]
- / o7
C =1 ]
X / L 1008
- A1 ]
r vs/ ]
. ¥ y=9 ]
-8 = -1
: / 227K
i / I 144 ] 10or-
N =1/ ]
: / 727N
s T 7570
" END OF HOLE at a dapth of 3. 1m. ]
r 25mm PYC standpipe inslalled to a 1006
- dapth of 3.1m with 6.1m slotted, Ory .
I upon complation. ]
—10 i
A Waler Levels: ;
a March 07, 2008 - Dry at £.74m ]
- Apiil02,2008-80m | | | f | P i b oi i 1005-]
Mcintesh Lalani Engineering Logged By: Scoll Bryan Complelion Depth: 30 f i
¢ Calgary, AB Reviewed By: Lee Martin Driled on: 2/20/2008
(403) 291-2345 Groundwaler Depth: 8 m Page 1 of 1




ML STANDARD AUGER 3889 OLDS MDUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD,GDT 4/24/08

Project: Olds Mountain View Subdivision Drilling Information: Borehale Mo.: 15
. Beck Drilling & Emvirgnmental Services Project No.:3899
Client: MMM Group CME 55 85-Auger Elevation:1014.29
SAMPLE TYPE Psreevuse [Jooresampie [X]sPTsaveLe foraasamrle [J[JauceRsamPiE  [T[]nO RECOVERY
BACKFILL TYPE W senTonme [-]peA GRAVEL []s.cuak falerout FAoriLL currings [T SAND
.| | 11] il
2 oo 5| £
— 2 = wE WALOWCOUNT I E =
£ls SOIL Glulgl E5 o785 | OmER 3 il s
F [«B - D o
g1 3 DESCRIPTION = % S B apeme me uauo é
[7:1 7] @POCKETPEN (1P2) @
i ] 40 a0 160 240 320
- 0 d 2% Topsol - approx. 175mm thick. TRSL| : : : I 3
- Silt (Till) - compact, dry, some sand, o 1014
- trace gravel, trace oxides, light N
¥ brown. I 154 ]
2 :
N ML -
- 13-
- - spoon on a rock. Z 154 |oouncing
-2 o]
" 7 Silly Clay (Till) - stiff, damp lo moist, 153 =
- ) 7 traca sand and gravel, medium -[ - i ]
- plastic, frace oxides and coal, .
- / medium brown. .
-3 SR S 3
[ - very sliff, trace precipilales in It = 3
- / spot?:l. Pe Z B [S0,=1.070% (A1 1011
: / 1E S/
4 / = ]
. / =11 10f0-]
: / Z 154 | 481 - ]
-5 / - trace sandslone, medium grey. =
: / I 157 =11 1009
- / a = .
-6 / =7
: / - goor sample recovery. Z 154 589 N o]
C - 1
: % e /I
7 / = ]
/ Z15.1 5710 A - ]
| % I N
-9 /A =7 I
C END OF HOLE al a depih of 8.1m. 1005-]
r 25mm PVC standpipe installed lo a ]
- depth of 9.1m wilh 6.1m siolied. Dry 7
- uponcempleien. [ | | | @RI T T 3
(10 L ]
- Waler Levels: ]
A March 07, 2008 - Dry 2 8.07m [SUT R SUCE SRR RS S 104
. Aprl02,2008-Dryo803m | 1 1) e e i 1
Mclintosh Lalani Engineering Legged By: Seoll Bryan Completion Depth: 301
i ] Caigary, AB Reviawed By: Lee Mariin Drilleg co: 2/20/2008
{403) 291-2345 Groundwater Depth: m Page 1 of 1




ML STANDARD AUGER 3829. OLDS HIOUNTAIN VIEY SUBDIVISION.GPJ M-L STANDARD.GDT 441408

Mclnlosh Lalani Engt
Calgary, AB
(403) 291-2345

nearing

" Logged By: Scolt Bryan

Project: Olds Mounlain View Subdivision Drilling Information: Borehale No.: 16
Beck Driling & Enviranmental Services Project No.:3899
Client; MM Group CME 55 §8-Auger Elevation:1014.34
SAMPLE TYPE Wsteisytuee [Jcoresampie  [XSPTsampLe foraBsample  [lAuGER SAMPLE  [[[INO REGOVERY
BACKFILL TYPE | -EEREE [ ]PEA GRAVEL MsLoucH fajerour DRILLCUTTINGS  {-1]SAND
I o
3 Q E (o] o=
— & z v E [} =
gg =z SOIL E y Bl =E R OTHER E§ E
“ als D DATA |l ®
8F| 3 DESCRIPTION % (% | B saee Mo o ﬁ%
@ b DPOCKETPENDFY @
-0 [2%5] Topsoil - approx. 305mm thick. 5L : ]
: T T | SW {7l - compacl, damp, traca 7B7 1014
- sand and gravel, race oxides and A7 ]
C coal, medium brown, I 164 1 ]
(1 - lraca clay. - 707
o 1 Vi ]
- 1 w13
- 1 V] ]
: T
7] Sty Ciay [Th) - sif, damp fo mors), cond 787
- trace sand and gravel, low plastic, / j ]
- trace oxides and coal, medium I 162 ] 9’ 1012-]
- brown, f [ ]
- - medium plastic. 717 3
N “RY ]
—3 gy ]
: / 0 o]
[ L —
F v / 757 f0tt-
C =1/ ]
- / I 16-3 =y ]
- ZE7
4 / 7=/
- / 2 o0
C 1] ]
N /=11 ]
[ =11 ]
- / =1 3
- / - dark brown, f;f ]
o iy N
n / I 164 A 1009
- L1/ ]
- al = ]
- / %S/
C / -1 :
6 /:/ ]
5 , u 3
- - moist, dark grey. = ]
- =11 1008
- L1 1008
- / 77
5 gy ]
/ Ik i
- 11 ]
- I ]
- / ) o]
- -1/ -
[ ey ]
- / Y= .
- Wy 3
—8 iy i
/ ZEZ7NE
/ I 16§ =] 1006
111 .
/o7
/ ZE7E
77 455
END OF HOLE at a depth of 8.1m. 1015-]
25mm PVC slandpipe instalied lo a ]
depth of 9.1m with 6.1m slolled. Dry 7
upon completion, i
Whaler Levels:
March 07, 2008 - 4.80 M 1004
April 02,2008 - 352 M ]
=T a:;;li]retion Deplh: 30 it ]

Reviewead By: Lee Martin

Drilled on: 2/21/2008

Groundwaler Depth: 3.52 m

Page 1 of 1




Project: Olds Mountain View Subdivision Drilling Information: Borehole No.:17
Beck Drilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 SS-Auger Elevation;1015.81
SAMPLE TYPE Msneieviuee  [Jcoresavpie  [XJsPTsampe  [lorapsAMPLE  [JAUGER SAMPLE [[No Recovery
BACKFILL TYPE WEBENTONITE [Jpea craver (Mstoucs falerour AoriLcutmings  [jsanp
3 g
=3| g ] g _
E 3 == ®wE meow &
£3| & SOlL HELEE it OTHER g% g
B [ S| aO@ =l §
53| § | DESCRPTION 91213128, \ DATA £
“ ® POCKEFPEN (1) i
_ _ . o 20 N 4 80 60 240 32
-0 REiskd Topsol - approx. 125mmthick. A sl 1 P I ——
: Sil (Till} - compact, damp, race AT ]
- sand, clay and gravel, race oxides, : : : ]
- medium brown. 74 /] -
- I T w o 2 U 1015
1 g A 1] ]
: | A
N -some clay. A ; f E
E 7 S|Ily Clay (TI") - Vefysliﬁ. damp (+} 172 9-§1-14 v : = "T- ’ : ; //’ E
N moist, trace sand and gravel, ; "% 0141
-2 medium plastic, irace oxides and 87 -
- coal, medium bicwn. I 3 9‘ 5 ]
L / (1 [ ]
B [~] / R
L / / -
L / ] 1] ]
g / 2 1 101
; s )
SN/ N = [ R ERN RETEDSSS ST SR N MRS st SERS RSN 757
- / /M
P 4 I 1 V] 012
—4 5?? h
L / 1A N
7777+ N I I A A RS-t A ll RRDCECARTE SRR CET-C- i - N /:/ 7
X : =1/ ¥
- / : e/
C / Z 74 [514.12 : 987 ]
: / A} 1011
—5 A ]
N /:"/ 7]
: / - dark greyish brown. I 77 @ et X
. /57 ]
: / /=7
- =1 1010
oy B O 0 AN ™
zk / Z 178 [31014 =7
N il ]
BF =1 ]
2F / /E7
= : ;/ -
N L -
&£k / A1/ 1
(718 ] N
+f 75/ B
°F / 727N
ar D1 7550
2r " A1 1008‘:
o8 - frace sandsione, medium grey. /o7 ]
=f / R 757/
N =
- g 3
B 0 1007
29 % 1] 1
= R 77 /7 S—— T OO S A OTON SO0 00 SO I N B 757 -
Er END OF HOLE at a depth of 9.1m. .
ak 25mm PVC standpips installed 1o 2 :
Zr depth of 9.1 with 6.1m sloited. Dry .
ar upon complalion. e
o a1 ]
s Waler Lovals: ]
of March 07, 2008 - 4.44 M ]
5“5 [ April 02, 2008 - 3.92 M 7
=43 ]
2L T N T NI 1005
2 Mcintosh Lalani Engineering Logged By: Scolt Bryan Completion Depth: 30 ft
73 @ Calgary, AB Raviewed By: Lee Martin Drifled on: 2/21/2008
2 (403) 291-2345 Groundwaler Depih: 3.92 m Page 1 of 1



ML STANDARD AUCER 3888. OLL'S MOUNTAIN VIEW SUBDIVISION.GPJ ML STANDARD,GDT 4/24/08

Project: Clds Mountain View Subdivision Drlling Information: Borehole No.:18
Beck Drilling & Environmental Services Project No.:31859
Client: MMM Group CME 55 SS-Auger Elevation:1010.77
SAMPLE TYPE Wsieeyruae [ Jcoresample  XSPT SAMPLE fMorapsavPle  [ICauceR sample  [J]]NORECOVERY
BACKFILL TYPE Il senTONITE [--]PEA GRAVEL [} stowen filercur FAoriLcummivgs  £+]sanD
= Lk %

— a = -—
2| 8 &2 © E ms ezl E
£3| = SOIL S wlg| = € nn OTHER 183| 5
g2l 2 & = g OATA € 8
8 cgu g DESCRI PT[ON 3 % 0 | prasne We. uouio %

w0 [44] @ PCCKETPEN {kP2) @
W N M0 B0 180 260 3N

-0 [=% ] Topsoll - approx. 305mm thick. TP8L T R E
- ‘&t - compact, damp, Uaca sand,
- dark grey. - . ]
X Sit (Tl - compack, damp, frace I L 1010
—1 sand and gravel, trace oxides, K ]
r maedium brown. ]
C - 1009
) ’/ Silly Clay (Till) - sliff, moist, irace . 1
- sand and gravel, medium glastic, .
C {race oxides and coal, medium I 18-2 ~ ]
- A 4 brown. - ]
- / =} 1008
:_3 / ...!:-.-..-_'....,.5-.-.....'..'..-'.. awdin - ' 3
- % I 183 = 1007
—4 = ]
u o = E
E / = :
: 4] 1006
_—5 / -~ ]
- / ] re4 - ]
L - greyish brown, : = .
- —{/] 1005
-6 / 5 1
: /A ] res =]
- £2&54 Badrock (Sandstone} - very strong, . : 1004
—7 amp, medium gray. [ ]
- REFUSAL in bedrack at a depth of : .
- £.9m. 25mm PVC slandpioe : .
L installed to @ depth of €.8m wilh : R
4.6m slolted. Dry upon complefion. : 1003}
"8 T ]
- Water Levels: ; ]
- March 07, 2008 - 2.51 M : ]
: Apil 62, 2008 - 2.65 M : ]
: o
-9 b
- 1661
—10 ]
- T _ 1000

Meclntosh Lalani Engineering Logged By: Scoll Bryan Compiglion Capth; 223 &

Calgary, AB Reviewed By Lee Mariin Driled on: 2/2%/2CC8

{403) 291-2345 Groundwater Cepth. 251 m Page 1 ¢f 1




ML STANDARD AUGER 3886. OLDS MOUNTAIN VIEW SUBDIVISION.GPS ML STANDARD.GDT 4/M4/8

Project: Glds Mountain View Subdivision Drilling Information: Borehole No.:19
Beck Driling & Environmental Services Praject No.:3899
Client: MMM Group CME 56 SS-Auger Elevation:1020.28
SAMPLE TYPE WMstesytuee [Jcoresampie  [X]sPT saMPLE Horasavme  [IDAucersampie  {]]]no RECOVERY
BACKFILL TYPE [ senronime [[]PEA GRAVEL [MjsLoueH f5]GRoUT EJoriLL cutivgs 3] sanD
ot w o
=2l g flol |,e sf| e
£s| 2 SOIL E ylgl =E P S E
g| @ DATA '
58| 2| ODESCRPTION [21ZB| 28, . . g
@ & @POCKETPEN{1P3) @
020 0 40 80 160 240 320
(] £ 2] Topsoil - approx. 150mm thick. J L oo s :
1020—

Silt (T - compact, dry, soma sand,

LRI TLEL LI L N I L o

Trrrrert

]

7
/ trace sand and gravel, medium 1017

trace gravel, trace oxides, light 4 :
brown. I 184 /] ]
- damp, trace send and clay, ML / .
t medium brown /] 3
’ 1019
9 ]
19-2 6-8-11 5 ]
9 7] Siity Sand - compact, damp, fine fo 7 .
"1 medium grain, medium brown. I ',; ]
19-3 1018
M 2 1
o ]
] .
3 Lo 7 ]
Silty Clay (Tul} - liff, damp to moisi, 104 drued W 78 ]
7
[/

plastic, race oxides and coal,

i(llillll[
IR

L L B L

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\

madium brown. Z
. - §poon on a fock. I 195 78 .
-] ]
A=¥] 1016
ga .
.ae /_ .
Z 19«7 39-16 /e ]
5 1= ]
1,
I 191 1= 1015
- dark brownish grey. ]

cl

|||l|1|||}

OORBEDBN

il'lIillllllllllllI[I]lllliI|

]
9
/e
1]
" Y=Y
- 5poon on a rock, medium grey. =)
1-11 1014
-1 h
7=/
A A I 198 7c7 e
! 7/BE
1] 1013
=y 3
7/
Disg | 240 257N
a ve7 B
g Iis-iJ ) 012
- =11 ]
- 7e7 s
N 7/ /4 P T TTLTIIRET  RYTPR-R R ;E?’ ]
- : 7=/
- END OF HOLE at a depth of 9.1m. : 10113
N 25mm PVC standpipe installed to a i ]
N depth of 8.1m with 8.1m slolted. Dry : ]
- upon completion, : .
_—10 Framimvemienidonenadaadodo 1
- Walar Levels: : ]
- March 07, 2008 -8.01 M : 1010
: April 02, 2008 - 6.84 M : ¥ ]
Melntosh Lalani Engineering Lagged By: Scoll Bryan Complstion Depth: 30
® Calgary, AB Reviewed By: Lee Marlin Crilled on; 2/15/2008
{403) 291-2345 Groundwaler Depth: 6.84 m Page 1 of 1




ML STANDARD AUGER 3895 OLDS MOUNTAIN VIEW SUBDMISION.GPJ M-L STANDARD,GDT 411408

Project: Olds Mountain View Subdivisicn Drilling fnformation. Borehole No.:20
Beck Drilling & Enviranmental Services Project No.-3899
Client: MMM Group CME 55 SS-Auger Elevation:1018.75
SAMPLE TYPE [stetavuee [Jooresample  [X]SPTSAMPLE fcragsawrLs  [JLaucerRsawpe  [[[]NORECCVERY
BACKFILL TYPE B senToNTE [7]PeA GRAVEL [MsrousH AREe FjoriLcurmives  [-]sanp
- w &
~T| 2 i ge) 5 E —— Eg| E
ma : =
3| = SOIL 7 yl8| ZE s et e OTHER [38| 5
2z @ an 118 DATA i
82| 5 DESCRIPTION 3 % 2| B, pasnc me  uaup 2
3 & @FCCHETPEN (') @ w
VI N O B 160 M0 30
-0 [25 | Topsoil - approx. 225mm thick. TRSL roo L R
" - -] Sandy Sill (Til) - compact, dry, frace ]
- . | graveland gxides, light brown. ]
AR I 01 1016
AENERRE s ]
- _:: A 1017
-2 T Siity Clay (T} - slif, moisl, tracs ‘ ]
- y sand and gravel, madium plastic, I_Z(Lz _ ]
X {race oxides and coal, medium (S0, =0.017% ]
N / brown, .
- : 1016
-3 % ; _ 7
E / - dark browrish grey. - E
- / I 23 : =£] 1015
5”4 / - N
- % - rnedium gray. - 1
- : 1 (o
. 4 % ; ) 3
5 : = ]
- / f 204 § B ;
- a : = ;
- —4 113
: / 15 H = 1012
7 / ; H : = g
: % | ) -
- / = ]
: / : - 10103'
L END OF HOLE atadepthof 9.1m. : ]
N 25mm PYG standpipe installed to a i N
- depth of 9.1m with &.1m slotted. Dry : ]
- uron complelion. 1009
—10 ]
- Water Lave's: : ]
s March 07, 2008 - 5.5/ M : .
C Apil 02,2008 - 4.93 M : R .
s P i 10081
S T U [ SO R R NI : p
Melntosh Lalani Engineering Lagged By: Scoft Sryan Comglelicn Deptiv: 30/t
Calgary, AB Reviewed Dy: Lee Martin Drited on: 2/15/2C08
{403) 291.2345 Groundwater Ceplh: 4.83 m Page 1 cf 1




ML STANDARD AUGER 3599, OLDS MOUNTAIN VIEVY SUBOIVISION.GFJ ML STANDARD.GDT 4/14/08

Project; Olds Mountain View Subdivision Drilling information: Borehole No.:21
Beck Drilling & Environmenlal Services Project No.:3899
Client: MMM Group CME 55 55-Auger Elevation:1020.08
SAMPLE TYPE Msteyuee [Jooresampie  DXISPTSAMPLE [craesampie  [JPaucersampLe  [JT]wo RECOVERY
BACKFILL TYPE i sEnToNITE []PEA GRAVEL (MstousH f3]erout FApriLcuTriNGs  [F1]saND
= L nﬁ —
=Bl B =€ ©E = Ful E
=5 = SOIL S 0™ % ™ oTHER |58 =
- - ) o =
§ § o DESCRIPTION s |~ | B2 PLASTIC M. LIQUD DATA ~ .g
b R : @ POCKETPEN (kPs) @ u
m__ W4 BD _ %60 32
- 0[S Topsoil - approx. 125mm thick, p TeaL oo A 1020
- Sit (Till) - compaet, dry, Irace sand :
- and gravel, light brown, N
- | E& ]
N ML ]
-1 1019
- 777, <N Cloy (i, o, ca Xuq oo ]
[ 5 sand and grave!, medium plastic, 018
N trace axides and coal, medium ]
- / brown. I 21-3 ]
3 % : f ) 1 fer i 0 _:
- / X 24 | 4741 W i = o 1
n Vs 7
o -
: / I 214 B ]
4 / =¥ 10163
t / =
i CHUDU PR SN FHRN - 1
: / G IS SR /0
-5 / 1] 1015
- 217 - 3
3 [« ] -l -
" % I = ]
6 / E 1014
% - dark grey. X b ey = ]
F / 219 - ]
7 % I ~1/] 1013
4 % ZZM( 347 - .
—8 / -trace sandslone. = 1012_:!
-9 /ﬁ = 1011
a END OF HOLE at a depth of 9.1m. : ]
- 25mm PYC standpipe installed lo 2 semabenne ]
5 depth of 9.1m with 6.1m slotted. Dry : ;
N upon completion. B ]
10 i-e |
- Water Levels: : 1010 1
- March 07,2008 -8.03M [ | | ] e [ ]
C Ape 02,2008 - 780 M R 1
Mcintosh Lalani Engineering | LoggedB]r SL'.O“ Bryan ----------------- Ec;mplalion Depth; 30 ft 1
o Calgary, AB Reviswed By: Lee Marlin Drilad on: 2/19/2008
(403) 291-2345 Groundwater Depth: 7.8 m Page 1 ol 1




ML STANDARD AUGER 38089, OLDS MOUNTAIN VIEY SUBDIVISION,GPJ ML STANDARD.GDT 4/14/08

Project; Olds Mountain View Subdivision Drilling Information: Boishole No.:22
Beck Drilling & Environmental Services Project No.:3899
Cllent; MMM Group CME 55 55-Auger Elevation:1017.48
SAMPLE TYPE [ sHeLay TuBE [Jcoresample  [X]SPT SAMPLE % GRAB SAMPLE [Klaucer sampLE  [JT]NoO RECOVERY
BACKFILL TYPE [ cenTonTE [ ]PEA GRAVEL [MsLovex fraJ6ROUT FADRILLCUTTINGS -] sanD
- | (11 o
= b 2 0w E ‘ gk ©
E . mBLO ¥ » E E
=5 SOWL Elula| £E wop w e | OTHER |S§| 5
& a8 DAT, &
38| 5 DESCRIPTION % § Z B pugie we  vouo A E
771 @FOCKETPEN kPa) @ w
. _ % N 4 80 _1EG_ 20 30
0 peeyal Topsoil - approx. 125mm fiick. TPeL T e ;
- Sitt {Till) - compact, dry, trace sand ]
- and gravel, irace oxidas, light brown, ; 1017
y 22 / E
[ 4 ML 5 3
- [ N
: "
- L) 1016
- 1]
) / Silty Clay {Til} - tff, damp, trace 7 ]
C sand and gravel, medium plastic, i S S-S 5 3
- trace oxides and coal, medium I 224 & | / ]
A / bown, e BT e ] ,/r 1015
o ~ 7
N : ; .
—3 % ...... 4 ]
C - = X
: / V] ]
- = ]
: / ...... =1 101
- / I 223 7 -
4 57 1
/
C —1] N
- =7 ]
- / . ) w13
C / - moisl. 1 ]
X =7
s / 27
- t g ]
: / §l 24 =7 N
- / o =11 1012
n =7 i
:-6 / - damp o moist, medium grey. = 5 §
C / I
C / ) 1011
- S/ B
i 229 N .
.7 / I = ; N
- - / ]
C 27 ]
: / =7
L / -/ 1010—_
3 =1/ ]
o 2% ]
-8 % - some sand, lense throughout. C ; .
- =7
/ - lrace sllistona, light grey. ) 5 1009-]
: / I 26 : 2 ]
8 7 S/
N END OF HOLE at a depth of 8. 1m. ]
" 25mm PVC standpipe inslalled to a 10083
- depth of 9,Tm with 6.1m glotted. Dry i
- upon completion. y
___10 ............................. :
A Waler Levels: ]
s March 07, 2008 - Dry 10 8.78m B y
N April 02, 2008 - Dry to 8.79m 1007~
Mcintosh Lalani Engineering Logged By: Scolt Bryan [ Completion Oeplh: 30 fi
[ ] Calgary, AB Raviewed By: Lee Madin Drilled on: 2972008
(403} 291-2345 Groundwater Depth; m Page 1 of 1




ML STANDARD AUGER 2389, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GOT 41408

Project; Olds Mountain View Subdivision Crilling information: Borehgle No.;23
Beck Drilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 SS-Auger Elevation:1014.75
SAMPLE TYPE My riee [Jocresampe [X]SPTSAMPLE fhcaassaveie  [[CAUGER SAvPLE  [[])NORECOVERY
BACKFILL TYPE JsenTenTs [--Jpea GRAVEL [HjswousH falerouT oriLcurings  [}sanD
- 1 alh
~3| 2 alo g =
21 @ = 0 E MELOWCOUNTI E g
=1 SOIL ol 8l 5E 0 R OTHER [3§| &
8| 2 z(Z|5)| 28 paTA  |"=| ®
as| s DESCRIPTION = % O pasic  MC. LiQuD I%
7 @ @ POCAETPEN [a) @
02 I 8160 240 3%
-0 %% Topsoll - approx. 175mm Lhick. ™sL - i
N Silt (i} - compact, dry, trace sand ]
- and gravel, race oxides, light brown. N
- I e S0, =0.130% 10147
—1 ~race clay. " ]
- Z »d | 379 1013-]
=37 STty Clay (T - S0, damp (o morst, ]
o W frace sand and gravel, medium - I 233 L
n / plastic, trace oxides and codl, .
. / medium brown. 012
3 ]
. D2 | 459 - :
N / - moist, - ]
: / |- =] 1o
4 % S/
: / Dz (| & 2 w0
[ 5 / ~medium grey. : : = .
- %7 = ]
- / I = ]
: / =11 1009
-6 / < S .
- / 2}&1 359 - .
/ HIES ) 1008
—7 / - ]
5 !% =0
: / 22}1u 248 =1 1007
-8 / = :
: % 1) s
5 =3 5| Silly Sand - compact, damp, medium 1] 1006
:—9 "1 grain, medium grey. 1:234 s 4 ]
" EMD OF HOLE al a depth of 9.1m.
- 25mm PYC standpipe instalied lo a wdo i i
B depth of 9.1m wilh 8 1m siotied. ]
F Wat upon completion. 1005
e A (N T FUURURS UVOUS SO SRS IO :
- Waler Levels; ]
[~ Mzrch 07, 2008 -8 01 M ]
u Apnl 02, 2008 - 740 M -
. T : o 1004}
Mclintosh Lalani Engineering Legged By: Scoll Bryan Gempigtion Ceplh: 30 &
Calgary, AB Reviewed Sy: Lea Marin Drillec on: 242072008
(403) 291-2345 Groundweler Ceplh: 7.45 m Page 1 of 1




ML STANDARD AUGER 5838, DLDS MOUNTAIN VIEW SUBGIVISION.GPJ ML STANDARD.GOT 41408

Project: Clds Mountain View Subdivision Drilling Information: Borehole No.:24
Beck Drilling & Environmental Services Project No.:3859
Chiant: MMM Group CME 55 5S-Auger Elsvation;1014.29
SAMPLE TYPE Wsesy i [lcoresampie  [X]seTsampie Horassamre  [JAUGER SAMPLE  [[TJNO RECOVERY
BACKFILL TYPE Plssntone [ 7JPEA GRAVEL [MstoueH Filerour bR cuttings  [-]sanp
_r W [
8| © o & T
Ez| 2 = 0 E WBLOW CONT I EE £
%‘3 = SOIL 7 EIE S 0 g OTHER (§5| §
I} [ 5 DATA el ®
aZ| 3 DESCRIPTION = % | B pgne we  woup L§:j
“ ] @POCKETPEN (kP2 @
L B 80 20 3n
| 0 2o 2] Topsoil - approx. 200mm thick. TRl : ' : : R ]
- Silt (Till) - compaet, damp, Irace 1014
- clay, sand and gravel, frace oxides, § 5 ]
: medium brown, I 21 B/
: - some clay. 71/
1 1 1] ]
» M 1 1
5 ’// //’ 1013
L / / -
N ¥ Vi ]
" 1 P ]
C 2R N
2 A7
N 7 Sily Clay {Till) - stiff, damp o moist; " A 0]
i % fraca sand and gravel, medium 24'21 2 f 1012 1
- plastic, trace oxides and coal, 787
- medium browm. ; 9 ]
—3 A1 .
. / éi:/’/ 1011
C - daik brown. 121/ .
- 757
- / | R e ]
14 .
4 Pyl ]
. / -1 ]
: / ) -
- .
N / - moist, medium grey. f':ﬁ ]
- =V .
-5 / 757
[ 111 3
- Y / ]+ 1] 00
N / ;:...:-...:...;.. .... G i
B cl = ]
/77 L N R R R LRSI EEs CEREE-TYLTTT ITTTEE EETOP T PEL PPE AP P SO L1-L 7
8 -1/ ]
6 / 11 ]
- 727k
. / -1 1008
-1/ h
- / ey ]
i S N E R R -SR-S NI 1] ]
- / - trace siltsione. I 2.5 77
—7 L1~/ .
X / 757
- / LA 1007
- / A ]
C -1 ]
X oEYy 3
- oymYy .
o / 757/
- ) e
- |1 ey %
X ZE/ Ik
3 Pyl iy .
- / /e7 3
9 A Z2/0E
a END OF HOLE at a depth of 9. Tm. 10051
N 25mm PVC standpipe installed 10 3 ]
- deplh of 9. im with 6.1m slatted. Dry .
5 upon complelion. .
p L' I I R N N N OONO-UUNt SO SRS IO y
: Waler Levels: Do ]
B MarchO7, 2008-780M | [ ) } |- T P TSR . 1004
3 Api 02, 2008 - 5.28 M R :
Mclntosh Latani Enginearing | _Logged By: Scoft Bryan Complation Depth; 30 f
® Calgary, AB Reviewed By, Lee Martin Drilled on: 2/20/2008
(403) 291-2345 Groundwater Depth: 5.28 m Page 1 of 1




GPJ M-L STANDARD,GDT 414408

ML STANDARD AUGER 3889, OLDS MOUNTAIN VISW SUBDIVISION

Project: Qlds Mountain View Subdivision Drilling Information: Borehale No.:25
Beck Drifling & Environmental Services Project No.:3899
Client: MMM Group CME 55 SS-Auger Elevation; 1013.98
SAMPLE TYPE lsteeyuee  [JeoREsAMPLE  [XSPY SAMPLE fHorassampe  [[]AUGERSAMPLE  [[JJNO RECOVERY
BACKFILL TYPE WlsenToniTe [-7]PEa GRAVEL [MstoueH F]erour FAoriLcurings  [1]sanp
d wr o —
8 8 g wE WELOW COUNTH 2 £
=8| = SOIL E el £E I e otHerR (S8 5
§§ ol DESCRIPTION z % = B2 piagne MG LIQUID DATA " I
2 5 @ POCKETPEN (kPs) @ u
j[H] F) <. 4 B0 160 240 320
-0 25251 Topsoil - approx. 225mm thick. PsL : : ; : T Do ]
. SHi {Tiil} - compact, damp, scme ]
- clay, frace sand and gravel, lrace 4 j ]
- oxides, medium brown. I 254 M N7
C - trace clay, light brown. ; ; 1013
[ %% ]
- 7 Silty Clay {Til} - stiff, damp to moist, N7 .
- trace sand and gravel, medium 5 /] 3
- plaslic, irace oxides and coal, Z 252 378 / 5 ]
, / medium brown. 2 2 to12-
- / §s4 A0 ]
" N YRy ]
u / A ]
i 1 V) J
- / 1%
3 CHUOLOROE S I I 1) 101
: Xsd  as0| RV 42/
g / i teoun. SRV Sa- RS SN I 78 ]
- 1] ]
F / I 254 7270
-4 / 727ls
v / ...... A1 ]
B V=1 ]
- / . H /:/ 1
N 7 7/ I S R A I R SO IORRN SRS I LA=1 ]
: Z 54 |af00 2 -
5 / - dark grey, 232 1oogi
[ o P R AR N PR I 1~ R
i s 72/
- / 4l ]
- / : J2/IE
= ’
i 11 ]
-6 / 7E7R S
¥ / Z %4 | 478 757 =
- -1} 1
C =1 3
- / ]
C I L I N - T R S R -0 ]
7 / ...... A1 1007
C -1 ]
- Yo% ]
3 R R Y=y ]
_ / ----- 7
[ ; :_5 h
: Zzs-1 259 ?*:4 .
—8 / 1=l 1006
- -1 N
- -V N
N / 125-1 ;_:_5 .
L =1 E
j / =/
" ymy ]
¢ A ] 105
o END OF HOLE at a depth of 9.1m, E
C 25mm PVC standpips installed to a ]
- depth of .1m with &.1m sloited. Dry 1
- upon completion. | [ | | ovepoeetoereeqer 1
~10 1004—
- Water Levels: .
o March 07,2008-6830M | | | | |eemeedei L L A N
5 April02,2008-4.04M | | | p i s L ]
Mclntosh Lalani Engineering ] Logiged EySootlBryan . égn-lb!eiiun Depth: 30 ft
] Galgary, AB Reviewed By: Lee Martin Crilled on: 2/21/2008
{403) 291-2345 Groundwaler Depth: 4,14 m Page 1 of 1




ML STANDARD AUGER 3687 OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GOT 4/14/08

Projecl: Clds Mountain View Subdivision Drilling Information: Borehale No.:26
Back Drilling & Environmental Services Project No,:3899
Client: MMM Group CME 55 SS-Auger Elevation;1014.52
SAMPLE TYPE Wl stELaY TUBE [Hcoresavriz [X]sPT savPLE floraasavrlz [JJaucersavple  [J]]NO RECOVERY
BACKFILL TYPE [l zenToniTE [7Jrea GRAVEL ([[l]stoueH [ilerour EAoriLcurmngs  C-sann
E gl E 2 = HAOWCOUNTH EE E
UK = o
= § SO::I)' w2 ZU: % s R OTHER [S8| 5
[y a B DATA el §
= DESCRIPTION = % 7 B pasnc we wowo &
&5 i @POCKETPEN () @ w
i B @ 8 160 240 30
[0 Pe™hTopsoil-approx, 100mm thick. /1 s T R : ]
: -1:471-| Sandy Sill - dense, damp, Irace ]
- [} [] gravel and oxides, light brown. 1044
3 SERd 261 s [80,1=002% 1
C y 771 Sily Clay (71 - SuK, darmp, frace 1013-]
- sand and gravel, medium plastic, ]
-2 trace oxides and coal, medium - ]
- / brown. I 262 B
- / 1012
-3 % 1
- / =0 1013
: / I &3 = 3
4 / - ]
- % =1} 1010}
. / =/
- / I %4 a - ]
X / =14 1009
n / - 5
- / - graval lense, = ]
: / =4 1008-]
- - medium grey. = ]
= % grey. | g - :
E % : 1007
-8 % E ;
- ] 1006
; % g .
9 % 57
C END OF HOLE at a depth of 9.1m. ]
r 25mm PVC standpipe inslalled to a ]
- depth of 9.1m with 6.1m slotled. Dry 1005
- upon completion. ]
10 SSURU-SONNE SN SUNDU-SNY IO JO0 NPONSOEI A ]
8 Water Levels: ’
3 March 07, 2008 - Dry 1o 9.03m .
E April 02, 2008 - Dry i 9.02m 1004~
Melntosh Latani Engineering By: Cominik Ken Campleiicn Cepih. 30
& Calgary, AB Reviewed By: Lee Marin Driled on: 2/25/2008
(403) 291-2345 Groundwater Depth: m Page 1 of 1




.GOT 4714108

ML STANDARD AUGER 3686, DLDS MOUNTAIN VIEW SUBDIWISION.GPJ M- STANDARD.

Project: Olds Mountain View Subdivision Drilling nformation: Borehole No.:27
Beck Drilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 $5-Auger Elevalion:1010.62
SAMPLE TYPE Il sHELBY TUBE [Bcoresampre  [X]SPTSAMPLE ] GrRaB SAMPLE (Mavcer savPLe  [T[]NO REGOVERY
BACKFILL TYPE lseNTONITE []PeA GRAVEL [MswoucH fajerout AoRiLLcuTTNGS  [T]saND
5| B 8o Bl -
T2 @ = wE ™ E
g‘ﬂ s SOIL E Y § g 15 g ™ OTHER gg é
Bl & & =3 DATA £
2 é\s 6’ DESCRIPT'ON 3 ; 2| a =) pasmc we LA B
& & ——8—o @ POCKETPEN (Pl @ ‘”
FO: W B 160 20 am
-0 |£k %] Topsoll - approx. 150mmthick. | TPSL T N ]
. % Sily Clay (Ti) - very sGfl, damp, .
. /74 trace sand and gravel, low plastic, WY
- :.2? /]| Uacs oxides and coal, medium I 274 (1 1 1010
[ A7 brown. oL 7N/
N THE
- ?é 77
X 2% N7/
: - medium plastic. Z o |74043 ] 1] tooe
L / _
- “mYy ]
[ / 1 ]
- gy ]
C % - sandstons cobbla. I 273 427 ]
N 1] .
- / A=1 1008
n =1 ]
i =] ]
__3 / PR ‘/;—_—; -
3 Z 4 (81043 7 a// -
C © /27 .
F X / =1 100
X / I 275 55 5 ]
—4 Y=Y .
o /'—/ “9
- / (=1
[ 71-1] h
3 / )
X / Do 12318 JEr] ]
-5 ﬂ -1/ :
. / /57
C Silt - compact, damp, trace sand, 27 A=A .
- olive brown. -[ " w 232 ]
L Y/ S Clay (-, G, o 454 1005
o sand and gravel, medium plastic, A1 .
- lrace oxides and coal, medium ,/, ;; ]
- / beown. X z ] ]
g A= 3
" =ty ]
i / ,//;,/f 1004—
| / Bz 72
—7 / SETTER SR PR : i =Y ]
" R A (A1 ]
[ ; h H /1=1] 4
C : e : ey -
[ / : ) : //’Ej b
- R I [A-E4 1003
7/ iy Aptowcity bbb Jo7 M
8 Bedrock {Sandstone) - very strong, IZM - CTTTT T ﬁ:; N
- \dry, light brown. A T H H =y ]
- END OF HOLE at a daplh of 8.2m. ]
- 25mm PVC standpipe installed lo a : ; ; : : 1002
- depth of 8.2mwith 8.Amsletted. Dry | | | |  [----.. CURR SO S : ]
-9 upon complelion. : L : .
i Water Levels: ]
s March 07, 2008 - 3.61 M . AR —
- April 02, 2008 -3.77 M ]
10 .
- i e do bl L Gedeieind 1000
Mcintosh Lalani Engineering Logged By: Scolt Bryan B Complalion Depth: 27 ft
® Calgary, AB Reviewed By: Lee Mariin Driled on: 2/21/2008
(403) 291-2345 Groundwaler Depih; 3.61 m Page 1 of 1




TANDARD.GDT 4/14/08

ML STANDARD AUGER 3888, QLS MOUNTAIN VIEW SUSDIVISION.GPJ M-L &

Project: Olds Mountain View Subdivision Diilling Information: Borehole No.:28
Beck Drilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 58-Auger Elsvation;1018.36
SAMPLE TYPE WlsHeieyuse | [Jooresampte [X)sPTSAMPLE {Horas sampLe  [KJaucER SAMPLE  [[[[NO RECOVERY
BACKFILL TYPE W zEnToMTE [ ]PEA GRAVEL ([TsLougH Filerout FdorilLcutrivgs  [~1)sanp
— m f,_,‘ -

=8| 8 =2 0 E MELOW COUNTI el €

Es| £ SOIL Llula| €5 02w e | OTHER (88 :

§-‘§u 3 DESCRIPTION g % | B st we uauio uij

& @POCKETPEN (kPa) @
020 % a B0 160 240 3w
- 0 " 1\Topsoil - apprax, 75mm fhick. /] 7 - §
- #1 Silty Sand - compacl, dry, medium 1018
- grain, fightbrown. | 4 f g 0o c b R P n i f 5 ]
X I w1 [ | € i i il 787 ]
- A ]
-1 1 A N
- VI
. M A 11 1018
: A/
o 1 1 ]
C R ]
2 71/
- S N O SN VO VDO SUVRUN IO SO O S 707 .
: B | |8 T ] 1 o
o 1) Y NN AN N Y I - S I S R R 707
= TIE
i Sill {Til} - compact, damp, trace 1 1/ .
—3 sand, medium brown. ;:2 N
- 1 ]
3 ey K114 1016
: . 7o/
A I I B 0 Y vt D I (Y PRS- - SO IO RS SO RS /"_-/ .
- I 28y . 11/ ]
=R N 1 1t N RO < DUTU VO DUV SOV J00 NS N SN SO yEY ]
4 : 1= ]
- 727 e
C V Silty Clay (Till) - stiff, moisl, race 53; 1015+
u sand and gravel, medivm plastic, (A-1 .
- frace oxides and coal, medium 727
[ g / brown, : ’/'E f .
» L 4 - medium grey wilh frace medium Do 4_:_ ,/, ]
- = / brown, I 26-4 =1 14
[ / L= ]
N 1] 2
77 [ [ A AN N NN S N SN A S - (-1 :
C / ....... 727 ]
6 / 7o/
: ] 0]
- 1 ]
X ¢l P - R DO ’/,Tf e
- - lrace free water. I 2.5 AEY ]
sl /7 ¥ % Y N O S S-S N /%/ b
: 2
: / ] 1z
= -1 .
- =1 .
- onYy ]
- /:/ ]
g / iy ]
- 727k
y 14 s
N iy ]
N / /57
W 7777 1 N IR I N SO U DURRUCIUUY FON SO SO S S 9E7 ]
-_9 A /J:/ 4
N END OF HOLE at a depth of 9.1m. p—
- 25mm PVC standpipe installed lo a 010
5 depth of 9.1m with 6.1m slotted. Dry ]
- upon comyletion. ]
- Waler Levels: h
s March 07, 2008 -5.30 M 1009
X April02,2008-835M || [ [ o it b ]
Meinlosh Lalani Engineering Logged By: Scolt Brya Completion Dapth: 30 f
® Caigary, AB Reviewed By: Loe Martin Drilled on: 2/45/2008
(403) 291-2345 Groundwater Depth: 5.3 m Page 1 of 1



L STANDARD AUGER 3889 OLDS MOUNTAIN VIEW SUBDVISION.GP) ML STANDARD.GOT 472408

Project: Olds Mountain View Subdivision Drilling Information: Borehole No.:23
Beck Drilling & Environmental Services Project No.: 3829
Client; MMM Group CME 55 SS-Auger Etevalion:1018.68

SAMPLE TYPE EisHEeYTUBE  [Jeoresampe  PX]SPT SamPLE fHcragsampre  [JaveersavPte  [[[JNORECGVERY

BACKFILL TYPE W senToNTE [7]PEA GRAVEL [ stouek falerout FACRILLCUTTINGS  [21]SAND

2 § | i 2 ®wE ﬁé E

Eg| £ SOIL A gl 25 i oTHER 53| &

g3 4 L =B DATA = 8

a 2| 3 DESCRIPTICN = % | @< e we  uowo di}

& & BPCCHETFEN (P2} @
i0 Fit 30 ] a0 160 240 3%
0 PP JTepsoil - approx. 100mm thick. A ' Poorr Troloironoi ]
- ~1-1-F: Sandy Sill - compacl, dry, frace sand ]
8 ||| and gravel, medium plastic, lrace : 7 ]
- - J:4+"1 oxides and coal, medium brown, I 2.1 0 1018
o o o v ]
SRR e /I
el 7
- AN 4 ]
C EaRM ; ]
E o ER By | 799 1017
r, Silly Clay (Till) - very stiff, moist, § 3
: g // trace sand and gravel, medium 7
X plastic, trace oxides and coal, I 293 v/ ]
- medium brown, //, ]
- /) 1016
3 / 7
N / - dark brown, Z 204 2711 = 5 ]
: =/
: / ) 015
L / u
=i il Vg g
: / =/
C =% N
: / Xng s8] ] o]
-5 / : Y
- X / 2 S/
- / LI Sk
- / = 10133
- -1/ ]
/ - dark brownish grey. Z o8 | 3840 - g
- - dark grey. — ]
F =] 1012
; §]9 ]
7 / = § ]
L. _/‘ h
N / _’// ]
X / =7 101 ]
- - sliff. K - -
- / Zzw‘ 247 27 RalE
__8 - / o
n = ]
- - ]
' / |1 B
X S/
- / =[] foto-
- 57
- Z =7
» END OF HOLE at adeplh of 9.1m., ]
N 25mm PYC slandpipe installed to a b
- depth of 9.1m wilh 6.1m slotted. Dry 1009
- upon completion. ; -
10 : ]
C Waler Levels: : ]
N Mareh 07, 2008 - 553 M = ]
C Apri 02,2008 - 5.34 M : ]
. s 1608
Mcintosh Lalani Engineering Legged 3y Scoft Brya Comgietion Depth: 30
@ Calgary. AS Reviewed By Lee Mariin Dalled cri: 2/15/2C08
(403) 291-2345 Grountwaler Cepth; 5,34 m Pace 1 of 1




Project: Olds Mountain View Subdivision Driliing Informaticn: Borehole No.:30
Beck Drilling & Environmental Services Project Mo.:3859
Client; MMM Group CME 55 S5-Auger Elevalion:1019.11
SAMPLE TYPE PlstesyTuse plooresaMPLE  [X]SPTSAMPLE fHorasaveie  [[lAucERSAMRLE  [[[JNORECOVERY
BACKFILL TYPE IRzENTONITE [TlreacraveL  [H]sLoucH [3JerouT gAcRLLcutTiNGS  [)sanp
1 w &
[=] oo =YL R
= | a P w £ m " gl E
ElE SOIL E 48| EE P i OTHER §§ £
B % ' ils D DATA =) 8§
a8 = DESCRIPTION b % 2| @2 pusne  wc LID E
@ o ——=_ @ FOCKETPEN (ks B .
W0 B u 8 160 20 3.0
- 0 (7 Topsoil - approx. 100mm thick. ] TSt I AN ST B 1019+
- Silt {Till) - compact, dry, lrace clay, ]
- sand and gravel, lrace oxides and ; ]
- coal, medium brown, - I 304 % ]
F - some sand. " [0,] = 0.02% 7
. 7R
L ] ]
C % ]
s e
C 7 Sifty Clay {Till) - skff, damp, trace 7
- sand and gravel, medium plaslic, . " :
- Irace oxides and coal, medium K] 1017
. [ ]
[ / 7
3 / 1 ]
C / -ioist. ..; 1016-]
: / 7R
= - / :
" = ’4 3
5 / Jj=3 =70
- / =} 1015
. -/ 3
N / 27
C . -1/ ]
- / - dark brownish grey. ]
-5 / =7
- 1) 10k
: / I 4 a 1 3
i 7] ]
N [ E
g / 7
2 / )
- - dark grey. ; 01 :
" / ? ]
- / | I /N
- / ] 1092
é / - lraca sandstone. :’2 ]
- / 1 ]
= ] s
g / ; ]
- / 1 1011
- s N
X / }: 206 ; ]
: E
L / .
-9 ﬁ Y0 1010
C END OF HOLE ala deplh of 9.1m. ]
i 25mm PV standpipe installed o 2 ]
- depth of 9.1m with 6.1m slolied. Dry ]
- upen completion. ]
—10 ]
Ly Water Levels : 1669~
- March 07, 208 - Dry lo 8.74m ]
C April 02, 2008 - Dry to 8.75m ]
Mclntesh Lalani Engineering Log_ged By Scott Bryan Cﬂm{:’eﬁﬂﬂ L‘epth. a0i
Calgary, AB Revieved 3y: Lee Madin Drilled on: 215/20C8
4 {403) 291-2345 Graurdwater Cepth: m Page 1 of 1

ML STANDARD AUGER 3829, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GDT 4/M4/08




AL STANDARIY AUGER. 3839 OLDS MOUNTAIN VIEW SUBDIVISION.GRJ M-L STANDARD.GDT 4724108

Project: Olds Mountain View Subdivision Crilling Information: Barehele No.:31
Beck Driling & Environmenlal Servicas Praject No..3899
Clignt; MiiM Group CIME 55 SS-Auger Elevalion;1017.59
SAMPLE TYPE Psteavruee [ Jeoresampe [XSPTSAMPLE fhcraasavre  [Jjaveersavpie  [J[]NO RECOVERY
BACKFILL TYPE [l cevTonTE [ ]PEA GRAVEL [ sLoucH FalGROUT FJoriLcutTings  [-2sanD
I LE? -
O AN N o] 2 & =
E m = N E WROWCCUHNTE = =
E|E SOIL A 8l 3 e - N OTHER  [S8| 5
| 2 Z(%|3| z% paTA  |“%| §
al g DESCRIPTION = % 2 B pagne we vawo &
9 & @ PCCHETPEN (e 8 w
1 0 13 40 80 160 40 34
-0 £% £51 Topscil - approx. 150mm thick. TPSL| : : i ' 1
- Silf (Till} - compacl, dry, trace sand .
- and gravel, frace oxides, light brown. {, ; 7]
- [ KX 787 .
» ]
4 Ry ]
N M. 1] 1] 3
C 1 ]
- A W ]
- Yotz |esa| i 1 Y w6
- 1V ]
N/ Silty Clay (Tilly - very siff, damp to ; ; ]
C & moist, trace sand and gravel, I-:M-:; f f ]
- recium plastic, lrace oxides and 5 j ]
- coal, mesium brown, L [ 1015
o 5 //* -
-3 . P E I eienieed :‘:_f .
. Do fora| WL 72/
- / =] 101
C I M5 8/ ]
[ -1 4
—4 / 1=/ 7
N 171~ 1/ ]
- A1 b
¥ =V 1013
: / - madiu grey. Z 314 3614 2:2 ]
5 / Y= 3
N =y ]
: / 1 e 757 I
: / a A= 1012
3 M=l ]
" -1 ]
.5 / .n;;; ]
C - 1o Spoon, rack in hale, (=LA ]
N ity .
C ; 7S 7
- é%j 1011
- 1E 77
—7 / /=7 .
N - ]
- 111 .
- /_/ .
- / -/ ]
: / e e
- Pard | 2440 /570
5 e =1 D
- -1 b
- = ]
- / Ia1-1c s
X gy 4
- LA=141 1009—
C A=11 E
X ;:_"// 3
L7 787
" END OF HOLE at a deplh of 9.1m. ]
u 28mm PYC standpipe installed to a ]
5 depth of 9.1m with 6.1m slolied. Dry 1008
- upan complelion. .
‘.10 .
M Wter Lavels ]
u March 07, 2€C8 - Dry lo 8.60m ]
B Apat 02, 2008 - Ory o 8.58m 1007
Mclntosh Lalani Engineering Legged By, Scoft Brya Comp'zlion Depih; 307t
Calgary, AB Revigwad Sy Lee Vartin Crilled on: 219/20C8 ]
(403} 201-2345 Groundwater Cepth: m Page 1 of 1




ML STANDARD AUGER 38%9. OLDS MOUNTAIN VIEW SUBDIMISION.GP) ML STANDARD.GDT 4/74/08

Project: Olds Mountain View Subdivision

Drilling Information:

Borehole No.:32

Beck Drilling & Eavironmental Services

Project No..3899

Client: MMM Group CME 55 55-Auger Elevafion:1016.21
SAMPLE TYPE Esteevruse [Jcoresample  [XJSPT SampLE fonap sampe  [JJaucersamPLe  [TT]NO RECOVERY
BACKFILL TYPE M cenTonie [7]PEA GRAVEL f3]arout EAoruLcurtings  [-llsanp
— ‘ (18] = 4
=1 © alo g -~
— = M E E E
Es| 2 SOIL Glalg| E2 SUew®, | oomer (581 %
§§ % DESCRIPTION % % Sl ag MG LQuUD DATA — g
= @POCKETPEN (P2} @ u
2 4 B 160 30
[0 [®2 % Topsoi - approx. 200mm thick. T T o]
- Silt (Till) - compact, dry, trace sand ]
. and gravel, frace oxides, light brown, ]
4 N
X - some gravel, 10'4—:
N/ Sily Clay (711 - SGff, damp, race E
C y sand and gravel, medium plastic, 1013
[ trace oxides and coal, medium ]
- / brown. ]
-3 / /I
- / -] 1012
: / 7
3 / /N
: / (/] 1011
= / ]
X / =1/ 1010-]
X / Y
: % - trace silistone, medium grey. 7 1009
7 / Y
: % 1 100
? % 2/
- / =[] 1007
P 4 / =/
M7 =7 e
- END OF HOLE &t a depth of 9.1m. 1006
- 25mm PYC standpipe installed lo a ]
- clepth of 9. tm with 6.1m slolled. Dry ]
- upen complation. .
_10 -
a Waler Levels: 10051
3 March 07, 2008 - 8.98 14 1
- April 02,2008-8.93 M 1

Meclntosh Lalani Engineering

. Calgary, AB
(403) 291-2345

Reviawad By: Lee Marin

Drilled on: 2/20/2008

Groundwater Depth: 8.93 m

Page 1 of 1




Project: Olds Meuntain View Subdivision Drilling Information: Borehole No.:33
- Back Orilling & Environmental Services Project No.:3899
Client: MMM Group CME 55 55-Auger Elgvation;1013.67
SAMPLE TYPE WstewyTuee [Jocresavpte  [<]SPT SAMPLE [@lcrassampie  [JAUGER SAMPLE  [[[]NO RECOVERY
BACKFILL TYPE | Exlei [7]PEA GrAVEL [Mstoue fJereut Eoriccuttings 1] sann
— wl ol —
£Z| 8 =2 w E H3LOWCOUNT B Eg| E
Es| £ SOl AR P i OTHER |88[ 5
g3 @ 2|15 28 DATA | @
82| 3 DESCRIPTION = % | B[ pugre we uouo &
] S ——9 WFGCKETHEN [KP3) @
0N W4 160 20 320 |
-0 [2% 2] Topsei - approx. 330mm thick. TF8L N ]
i TP A -
- Silt {1} - compact, damp, Irace / ,
F sand and gravel, trace oxides and . 1013
- coal, medium brown. I 39 [S0,] = 0.03% 1
—1 - trace clay. " ]
: ng |47 | 1012
F, O SyCay(th)-simost,wace | | [ | | PR UE : ]
- sand and gravel, low plastic, lrace i ]
- oxides and coal, madium brown. I 333 :
n CLM ]
- 1011
:—3 & A . O SN e L I P Y ) CLTCECNCRERI EESPRE SR E
’ ? - medium plaslic. X 134 357 E ]
C =[] 1010
: % =4 =/
4 ] ]
. / -] 3]
A B ]
s - dark brown. r
. / Z 334 369 E ]
5-5 / E b
: / LI = s
E v 8 1008—:
F = / - dark grey. = .
6
C a | ]
C / Z 34 174 ] ]
i E ]
S / E 1007—:
(.7 / I %9 B ]
C E 3
- = ]
: / S/
F / =14 tooe]
: / a1y | 269 8 3
', / ...... 7
7/ I = [ E IR IR SRS P OO PPN AR = E
C / :[33_1 ........................... E §
- / E7RE
-9 ﬂ ]
N END OF HOLE al a depth of 9.1m. 3
N 25mm PVC slandpige installed fo a ]
- deplh of 9.1m wilh & 1m slolted. Dry 1004
i upon complelicn. ]
—1 ]
- Water Levels: Do : ]
- March 07,2008 -Dry.o 89w | | | | | Rt S [ SO R AR S ;
X April 02, 2008 - 5.82m oo : : 203}
Mcintosh Lalani Engineering Logged By: Scolt Bryan Compiticn Depth: 30 £
Calgary, AB Reviewad By, Les Martin Crilied on: 221/2008
{403) 291-2345 Greundwater Depln; 582 m Page 1 of 1

ML STANDARD AUGER 3868, QL 0S5 MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GOT 4M4/08




ML STANDARD AUGER 3683 OLDS MOUNTAIN VIEW SUBDIVISION.GPJ ML STANDARD.GOT 4/24/08

Project: Olds Mountsin View Subdivrsion Drilling tnformation: Borghole No.:3d4
Begk Drilling & Enviranmental Services Praoject No.:38%9
Clieni: MMM Group CME 55 S5-Auger Elevation:1014.53
SAMPLE TYPE Il s+eLeY Tuse Flccresavrie  [X]SPT SaMPLE fHorassamrie [LAUCERSAMPLE  [][INORECOVERY
BACKFILL TYPE i zENTONITE []Pea GRAVEL Mistecue FlGrouT AoriL curmings  f=Tsanp
= Ly e
= N —

3 & =2 W E WELOWCOLNTE E”‘ E

“E'E g SOIL E u é gE i OTHER gé g

58 g L3 28 oaTA  |7E| §

88| 3 DESCRIPTION = % 1 @< masme me v B

w w @ PCCHETPEN (iP2) @
0% 30 40 80 160 M0 320
-0 [Y% o] Topsoll - 2pprox. 225mm lhick. P5L S - .
- Silt {TiN) - compact, damp, trace ]
- clay, sand and gravel, Irace oxides, 104
- dark brown. I 341
2 5
- 1013
. " ]
2 - N
C - some clay. I 1 ]
5 1012
3 27N
S 7 Sily Clay (Ti) - SE, mois}, irace o/ B
r // zand and gravel, medium plaslic, = 0 ]
- / trace oxides and coal, dark brown. I ELR = ]
4 / - ]
F % =/ 1010~
-5 / o o ]
5 / §|+4 /0%
- / =] 1009
6 / - ]
o 4 / - 1
¥ A =¥/ 1008
- Sill.- compact, damp, Irace sifislong, - ]
-7 alive brown. = ]
" I u3H B ]
5 M = h
[ =1/ 1007
2> ity Clay (Ti) - SO, moist, I = ]
s illy Clay {Till) - stiff, moiat, lrace = :
s // sand, gravel and siltstone, medium I 356 = ]
o plaslic, krac oxides and coal, dark a =[4 1006
s brown with trace light grey. - ]
- =7
C END OF HOLE af a deplh of 8.1m ;
L 26mm PVC standpipe installed lo a —
N depth of &.1m with 6.1m slofted. Dry ]
C upon complation. ]
10 ]
- Water Levels: ]
C March 07, 2608 - 7.56 M :
s April 02,2008 -6.24 M 1C04—
Mclntosh Lalani Engineering Logged By: Scolt Brya Complelion Deplh: 30 7
)] Calgary, AB Reviewsd By Les Martin Crilled en. 22112008
(403) 291-2345 Grourdwaler Degih: 6.34 m | Page 1 of 1




ML STALDARD AQGER 3888, QLDS MOUNTAIN VIEW SUBDIMISION.CPY M-L STANDARD.COT 4114/08

Project: Clds Mountain View Subdivision Drilling Information: Borshole No.:35
Beck Drifling & Environmental Servicas Project No.:3899
Client: MMM Group . CME 55 5S-Auger Elevation:1013.00
SAMPLE TYPE Wsreevtuee [ccresavpie DX]SPTSAMPLE fhicrapsavpie [ aucerSavrLE  [[T]NC RECOVERY
BACKFILL TYPE N 3ENTONITE [leacraver  [J[flsLcuc falcrout ZoriLcurings  [T1sanD
= Lel l - ]
=1 B alo wn | g
a = o) £ WSLOW COU = =
;—:E-;i’; =] SOIL E y § % g 10 gtau wgo“. Q OTHER §§ 5
g8 2 DESCRIPTION  |22(2| 25/ .\ .0 e :
2 ] @ POCKETPEN (F2) @ w
10 80 180 2¢0 30
L0 [2% £5] Topsoil - approx. 175mm thick. TPSL : : .
- Silt (Tilt - compact, damp, race .
- sand and gravel, irace oxides, light I ]
: brown. 354 1
- " 1012
- g | 489 [S0,)= 0.02% ]
-2 . ) 16415
- / Silly Clay (Til) - stff, damy lo moist, _[ 352 ]
- trace sand and gravel, medium .
- plaslic, trace oxides and coal, ]
- / medium brown. ]
C 3 1040
: % o | 359 = ;
: / - very siiff. I 254 = 1
4 / =11 1009
- % Zasa aon| ¥ - ;
-5 / - dark gray. -1 1008
- / | EX - ]
- / a S/
E_B / = 1007—:
2 4 / Z 354 2849 = .
- / I %9 - ]
-7 / =1 1006
- % ps] | 269 - ]
3 / ) s
% 132 =7 B
-9 /A 1] 1004-]
» END OF HOLE at a depth of 9.1m. ]
r 26mm PVC standpipe inslalled to a .
C depth of 9.1m with 6. 1m sletled. Dry .
o upon cempletion. ]
10 1003
C Waler Levels: ]
C March 07, 2008 - Dry at §.87 M ]
- Agril 02, 2008 - 6.29 M NS 1
Meintosh Lalani Enginesfing Logged By: Scalt Bryan Compieticn Depth: 30 i
£ e Calgary, AB Reviewed By: Lee Madin Oriled on: 212172508
{403) 291-2345 Groundwater Cepth 6.25 m Page 1 of 4




ML STANDARD AUGER 3822, OLDS MOUNTAIN VIEW SUBDIVISION.GPJ ML STANDARD.GOT 4114108

Project: Olds Mountain View Subdivision Drilling Information: Borshole No.:38
Beck Driling & Envircnmental Services Project No.:3898
Client: MMM Group | CME 55 SS-Auger Elevalion:
SAMPLE TYPE Ws-eevuse [Jeoresampte [X]SPTSAMPLE [Herasavrte  [JLAucER savpLe  [T[JMO REGOVERY
BACKFILL TYPE L ESletie [-7]PEA GRAVEL [MsLousk faerour Porucurmigs  [ri]sanp
— w a =
(=] a.l o o5l €
T m = wE . A E =
Sl s SOIL ~la Bl =€ it e oTHER [3§[ =
8| 2 £|2|3| 28 DATA |72 8
81 8 DESCRIPTION = % 2| B pasnc me  wowo l%
7] & @POCKETREN (477) @
L - . R
- 0 :_kw‘_'. Tapsoil - approx. 405mm thick. 5L Lo P AE
I~ 'a LA
X Silt (T} - compact, damp ta.maist,
- Irace sand, clay and gravel, lrace I ad | % 0 b riii R
s oxides, medium brown. ;.| Clay % =14, 5i1 %
-1 " P | =51,5and % =36
5
t R =
., b Sity Clay (W) - ol mowst, ace | | | | - | F TETTRTTOTTTRTTITIOTTTITIOY -
N // sand and gravel, medium plastic, -
2 trace oxides and coal, medium I 44-2 -
- / brown. o =
e A =
N END OF HOLE at a depth of 3.0m.
N 26mm PVC standpipe installed o 2
» depth of 3.0m with 1.8m slofted. Dry
- upan completion. :
4 Waler Levels:
» March 07, 2008 -Dry lo 2.94m
a April 02, 2008 - Dry lo 2.93m
-5
-6
g
o
9 :
10
;
Mecintosh Lalani Engineering Logged By Scolt Brya Comgielicn Depth: 101
o Calgary, AB Reviewed By: Lee Mariin Dritled en; 2/20/2008
{403) 291-2345 Groundwater Depih: m Page 1of 1




ML STANDARD AUGER 3858, OLDS MOUNTAIN VIEW SUBDIVISION,GPJ M4 STANDARD GDT 4/14/08

Praject; Oids Mountain View Subdivision Drilling Information: Borehole No.-37
Beck Drilling & Environmental Services Prcject No.;3899
Client: MMM Group CME 55 55-Auger. Elgvation:
SAMPLE TYPE Isreevtuse [Jooresavete  [Dqser sampLe [hcragsavrie  [iAUuGER SaMPLE  {[[]NORECOVERY
BACKFILL TYPE M cenToNITE [-]PEA GRAVEL [[illstousH felerout Foriccurrings  [7sano
[+ 4
. | Lr o
(] alo E ’é-.
= = 0nE c¥l E
£ s SOIL AEEIES A e OTHER |S§| 5
=3 w B8 58 DATA & v
sl 3 DESCRIPTION =z %‘ T B psre e uaup u.ij
@ &5 @PCCKETPEN (Pa) @
. W20 B B (60 24D 30
-0 [t Tapsoll - approx 126mm thick. TFRL o 1 R
- Silt {Till) - compact, damp, trace
- sand and gravel, frace oxides,
X medium brown, I a7 ™ :
- | ) clay % = 22, it %
-1 - trace clay. i | =42, Sand % =38
F V77774 8y Clay (Till) - stift, damp, trace ' =
- % sand and gravel, medium plastic, =
C trace oxides and coal, medium -
s / brown. -
_.2 i -
C . o =
2 % I 372 =
3 4 L=l
- END OF HOLE at a depth of 3.0m.
- 25mm PVC standpipe insialled to a
- deplh of 3.0m with 1.8m slalted. Dry
- upon completion,
4 Water Levels:
. March 07, 2008 - Bry to 3.0m
o April 02, 2008 - Dry to 3.0m
5
-6
-7
r
-6
9
L
10
Melntosh Laiani Engineering Legged By: Scelt Brya Complelign Ceptin: 10 R
Calgary, AD Revewsd 3y Lee Martin Drilled on: 2/21/2008
(403) 291-2345 Greundwater Ceplh. m Page 1 of 1




ML STANDARD ALIGER 3858, OLDS MOLNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GDT 4M4/08

Project: Olds Mountain View Subdivision Drilling Informatien: Borehole No.:38
Beck Drilling & Envirenmental Services Project No.:3899
Client: MMM Group CME 55 S5-Auger Efevalion:
SAMPLE TYPE PsHereyuee [Jocresavpie [SPT samPLE KYeraBsavpiE [JLAUGERSAMPLE  [[[JNO RECOVERY
BACKFILL TYPE W zEnToNTE [-7]pea GRAVEL [[MisLoueH [iJerour {oriLcurtings  £-]sanp
o ol o) 2f| 2
| @ =z o E Eaowcounr Fy| £
Elg]  soL Slajg| £€ TR | omer (55 5
B & N als|5] aw =l ©
g1 a3 DESCRIPTION = % | O] e we  uae 5
o9 & @POCKETPEN (kPa) @
o 20 20 4 80 160 0
-0 [E %[ Topsoll - approx. 160mm Buck. ] TS, or
u Silt{Till) - compact, damp, trace
- clay, sand and gravel, trace oxides, W
- medium brown. I 8.1
4 A some clay. T
77 iy Ciay (Th) - s, damp o s,
- trace sand and gravel, medium =
- plastic, lrace oxides and coal, =
medium Brown. =
-, / | a -
- / trace precipiats. y -
- / preci [ | ciay % = 27, s s 142
- / =42, Sand % =31 I
:-3 /A : N
C END OF HOLE at a depth of 3.0m.
C 25mm PVC standpipe inslalled to a
N depth of 3.0m with 1.8m slolted. Dry
r upon completion,
4 Water Levels:
- March 07, 2008 - Dry lo 3.0m
N Aprit 02, 2008 - Dry to 2.98m
5
-6
3
-7
-3
-9
:_10 ..............
Meclntosh Latani Engineering Legged By: Scatf Bryan Carptetion Cepth: 10 K
Calgary, AB ’ Reviewed By: Lea Martin Drilled on. 2/20/2008
(403} 291-2345 | Groundwater Dscth m Paga 1 of 1




ML STANDARD AUGER 3E99. OLDS MOUNTAIN VIEW SUSDIVISION.GPJ ML STANDARD.GDT 4/14/08

Praject: Clds Mountain View Subdivision Drilling Information: Borehole No.:38
Beck Drilling & Environmenta! Services Project No.;3889
Client: MMM Group CME 55 S8-Auger Elevation:
SAMPLE TYPE Pseeytuse [Jocresavete PXJsPTsampLE fcerassamrle  [iaucersawpie  [T[|no RECOVERY
BACKFILL TYPE Wl enToniTe [-T]PEA GRAVEL [MisLouen Falerour Ploricumives  []sano
[~
- 1 P .
D alo 8| €
— = n E = =
‘_;:E" E SOIL E ur | % E o e OTHER gg 5
a | »w NI : DATA ]
a 5 DESCRIPTION = g B pgne ue  vowo L%’
e (2] @POCKETPEN (kP3) @
0% W 4w W10 0 30
-0 [£% 4] Topsoil - approx. T50mm thick. i TPSL oo T
- SilL{Till) - compact, damp, trace
- sand, clay and grave!, lrace oxides, N
- medium brown. f agq M By e é'll%
N - .| Clay % =13, Si
-1 same clay. 240, Sand % =47
[ YV - - g Zeu-
- 27 Silty Clay {Till) - stiff, damp lo moist,
- éﬂ‘ Z trace sand and gravel, low plastic, —
" Z race axides and coal, medium oL :
L brow. 5
2 % =
- 7 - medium plasfic, I 8.4 =
X / a =
) ﬂ B
N ) END OF HOLE al a depth of 3.0m.
r 25mm PVC slandpipa installed (o a
- deplh of 3.0m with 1.5m slotted. Dry
- upen completion
4 Waler Levels:
C March 07, 2008 - Dry lo 292m
N Agpril 02, 2008 - Dry to 2.94m
-5
-6
-7
-8
=
C
L
10
Melntosh Lalani Engineering |__Legged By Scott Bryan Cqmpleﬁan Depth 101t
Calgary, AB Reviewed By: Lee Martin Drilled o 2/21/26C8
(403) 291-2345 Groundwater Depth: m Pzge 1 of 1




Prcject Qlds Mountain View Subdivision Drilling Information: Borehole Ng.:40
Beck Drilling & Environmental Services Preject No.:3899
Client: MMM Group CME 55 SS-Auger Elevalion:
SAMPLE TYPE Pscoovvee [Jocresampis [X]sPTSAMPLE fHeragsavrls  [flAUGERSAMFLE  []]JNo RECOVERY
BACKFILL TYPE W semonne []reA GRavEL (stouen fa]GROUT AoriLcurivgs  E-)sanp
—d L E
@] alo gl =
= = ®E ; ; E
El = SOIL A gl £E R omER |83 3
8| 2 z|E|3) 28 DATA  |"E| B
8| 3 DESCRIPTION = % D pasnc M LQUD 2
A o e @ FCCKETPEN [tFe) @ w
LR T . B0 180 240 3
[0 SRSt Topsoil - approx. 125mmihick. L oot A
- St {Till} - compacl, dry, soma sand,
- irace gravel, lrace oxides, light -
- brown. I 40-1 *
C M .| Clay % =13,51%
- : | =51,8and % = 36
B // Silty Glay (Till) - stiff, maist, irace -
-] sand and gravel, mediurn plastic, . - : =
u frace oxides and coal, medium ey -
B / brown. I 0 | =
[ /4 ”
s END OF HOLE at a deplh of 3.0m.
o 25mm PVC slandpipe installed lo a
- depth of 3.0m with 1.5m slofled. Ory
- upgn campletion., -
4 Water Levels:
- March 07, 2008 - Ory o 2.92m
C April 02, 2008 - Dry to 2.93m
L5
-6
-7
-8
-9
10
Mcintosh Lalani Engineering Logged By Scait Brya Comgleficn Cepth: 10 il
Calgary, AB Raviewsd By Lea Martin Onlled on: 272002068
{403) 291-2345 Croundwster Ceplh: m Page 1 of 1

ML STANDARD AUGER 3899. OLDS MOUNTAIN VIEW SUBDIVIS!ON,GPJ M-L STANDARD.GDT 4/14/08




ML STANDARD AUGER 3828. OLDS MOUNTAIN VIEW SUBDIVISION.GPJ M-L STANDARD.GDT 4414/08

Project: Qlds Mountain View Subdivision

Drilling Infarmation:

Borehole No.

A1

Beck Drilling & Environmental Services

Project No.:3899

Client: MMM Group

CME 55 55-Auger

Elevaticn:

SAMPLE TYPE

M eHeLey TuBE

| }cere sanpLE

PSPt SAMPLE

[ GRAB SAMPLE

[T}AUGER SAvPLE

[[Mnve recovERY

BACKFILL TYPE

B cenTCiTE

[ ]PeAcRAVEL

[ scouex

fS)erout

[Z]BRILL CUTTINGS

Esanp

Dapth (m)

::i SOIL SYMBOL

SOIL
DESCRIPTION

SAMPLE TYPE

SAMFLE NO

USCs
BLOWS
{150 mm

10

ELOWCOUNT

.t}

04

]

B 70CKETPEN [kPa) @
240 30

160

T
[=]

lllillllllllllll’llll
™ —_

(]

L L) I_ITIiIIIl]lllIl\rlIIIllillIIllllIIIII(lllllLlIlllIIlIl]iIIlIllll&l|||

<] Topsoil - approx. 175mm thick.

e

Siil (Till) - compact, damp, trace
sand and gravel, trace oxides,
medium brown,

Silly Clay {Till) - sfiff, damp to moist,
trace sand and gravel, medium
plastic, trace oxides and coal,
medium brown.

=

END OF HOLE at a deplh of 3.0m.
25mm PVC standpips installed to a
depth of 3.0m with 1.5m elotted. Dry
upon complelion.

Water Levels:
arch 07, 2008 - Dry to 2.92m
April 02, 2008 - Dry o 2.92m

4141

41-2

OTHER
DATA

SLOTTED
PIEZOMETER

Elevation {m)

Clay % =17, Sil%
=49, Sand % =34

Calgary, AB
(403) 291-2343

Mclinipsh Lalani Engineering

Logged By: Scolt Bryan

Complelian Beath: 10 It

Reviewed By Lee Martin

Drilled cn. 2/2172008

Groundwater Cepth: m

Page 1 of

1




M:L 3899

April 14, 2008

APPENDIX B

DESIGN AND CONSTRUCTION GUIDELINES

ML



BACKFILL MATERIALS AND COMPACTION

Maximum density, as used in this section, means Standard Proctor Maximum Dry Density (ASTM
Test D698) unless specified noted otherwise. Optimum moisture content is as defined in this text.

“General engineered fill” materjals should comprise clean, well-graded granular soils or inorganic,
low-plastic cohesive soils. Such material should be placed in compacted lifts not exceeding 200 mm
and compacted to not less than 98 percent of maximum density, at a moisture content at or slightly

above optimum.

_“Structural filI” materials should comprise clean, well-graded inorganic granular soils. Such fill
should be placed in compacted lifts not exceeding 150 mm and compacted to not less than 98 percent
of maximum density, at a moisture content at or slightly (0 to 3 percent) above optimum.

“Landscape fill” material may comprise soils without regard to engineering quality. Such soils
should be placed in compacted lifts not exceeding 300 mm and compacted to a density of not less

than 90 percent of maximum density.

Backfill adjacent to and above footings, abutment walls, basement walls, grade beams and pile caps
or below highway, street or parking lot pavement sections should comprise general engineered fill
materials as defined above. ‘

Backfill supporting structural loads should comprise structural fill materials as defined above.

Backfill adjacent to exterior footings, foundation walls, grade beams and pile caps and within 300
mm of final grade should comprise low-plastic cohesive general engineered fill as defined above.
Such backfill should provide a relatively impervious surface layer to reduce sespage in the sub-soil.

Backfill should not be placed against a foundation structure until the structure has sufficient strength
to withstand the earth pressures resulting from placement and compaction. During compaction,
careful observation of the foundation wall for deflection should be carried out continuously. Where
deflection is apparent, the compactive effort should be reduced accordingly. In order to reduce
potential compaction induced stresses, only hand held compaction equipment should be used in the
compaction of fill within 500 mm of retaining walls or basement walls.

Backf{ill materials should not be placed in a frozen state or placed on a frozen subgrade. All lumps
of materials should be broken down during placement.




Where the maximum-sized particles in any backfill material exceed 50 percent of the lift thickness
or minimum dimension of the cross-section to be backfilled, such particles should be removed and
placed at other more suitable locations on site or screened-off to delivery to site.

Bonding should be provided between backfill lifts, if the previous life has become desiccated. For
fine-grained materials, the previous lift should be scarified to 75 mm in depth followed by proper
moisture conditioning and recompaction.

Recommendations for the specifications for various backfill types are presented below.

“Clean, well-graded inorganic granular soils” should conform to the following grading;

SIEVE SIZES (SQUARE OPENINGS) PERCENT PASSING BY WEIGHT

200 mm ‘ 100 of Total Sample

150 mm . " .96 - 100 of Total Sample

75 mm : | 60 - 80 of Total Sample

25 mm " ' 70 - 100 of Material Passing 75 mm Sieve
4.75 mm 25 - 63 of Material Passing 75 mmm Sieve
1.18 mm . 14 - 41 of Material Passing 75 mm Sieve
0.60 mm 7 - 30 of Material Passing 75 mm Sieve
0.15 mm 3 - 18 of Material Passing 75 mm Sieve
0.075 mm 2 - 9 of Material Passing 75 mm Sieve

Any grading variation from the above should be at the discretion of the Engineer; however, the
percent of material passing the 0.075 mm sieve size should not exceed %5 of the material passing the
0.6 mm sieve. The pit-run gravel should be free of any form of coating and any gravel containing
clay, loam or other deleterious materials should be rejected. No oversized material should be

tolerated.




“Crushed gravel”, should conform to the following grading:

PERCENT PASSING BY WEIGHT

NOMINAL GRAVEL SIZE
SIEVE SIZES 100 mm 50 mm 25 mm
(SQUARE
OPENINGS)
100 mm 100 --- --
75 mm 90 - 100 s ==
50 mm - 100 -
40 mm 60 - 80 90 - 100
25 mm - 100
20 mm 40 - 66 50-75 95-100
10 mm 25 - 54 2552 60 - 80
4.75 mm 15-43 15-40 40 - 60
2.36 mm 10-35 10-33 28;48
0.60 mm 5-23 5-23 13-29
0.30 mm --- 9-21
0.15 mm 3-12 2-14 6-15
0.075 mm 2-10 1-10 4-10
Gravel:

100 mm Crushed Gravel: At least 13 percent by weight of the material retained on the 4.75 mm sicve

should have two more fractured faces.

50 mm Crushed Gravel: At least 13 percent by weight of the material retained on the 4.75 mm sieve

should have two more fractured faces.

25 mm Crushed Gravel: At least 50 percent by weight of the material retained on the 4,75 mm sieve

should have two more fractured faces.




Any gravel containing deleterious material should be rejected.
“Coarse gravel” for bedding and drainage should conform to the following grading:

PERCENT PASSING BY WEIGHT

(NOMINAL GRAVEL SIZE)
SIEVE SIZES (SQUARE . 50 mm 40 mm
OPENINGS) |
S50 mm 100
40 mm 90- 100 100
25 mm - 95 - 100
20 mm 35-70 s
15 mm : - 25-60
10 mm ) " 10-30 - -
4.75 mm - 0-5 0-10
2.36 mm == 0-5

“Coarse sand” for bedding and drainage should conform to the following grading:

SIEVE SIZES (SQUARE OPENINGS) PERCENT PASSING BY WEIGHT
10 mm 100

4.75 mm 95 - 100
2.36 mm 80 - 100
1.18 mm 50 - 85

- 0.60 mm 25-60
0.30 mm 10 - 30
0.15 mm 2-10

“] ean-mix concrete” should be low strength concrete having a minimum 28 days compressive
strength of 3.5 MPa.




CONSTRUCTION EXCAVATIONS

Construction should be in accordance with good practice and comply with the requirements of the
responsible agencies.

All excavations greater than 1.5 m deep should be sloped or shored for work protection,

Shallow excavations up to 3 m depth may use temporary side slopes of 1H:1V. A flatter slope of
2H:1V should be used if groundwater is encountered. Localized sloughing can be expected from

these slopes.

Deep excavations or frenches may require temporary support if space limitations or economic
considerations preclude the use of sloped excavations.

For e xcavations greater than 3 m depth, temporary support should be designed by a qualified
geotechnical engineer. The design and proposed installation and construction procedures should be

submitted to McIntosh+Lalani Engineering Ltd. for review.

The construction of a temporary support system should be monitored. Detailed records should be
taken of installation methods, materials, in situ conditions and the movement of the system. If
anchors are used, they should be load tested. McIntosheLalani Engineering Ltd. can provide further
information on monitoring and testing procedures, if required.

Attention should be paid to structures or buried service lines close to the excavation. For structures,
a general guideline is that if a line projected down at 45° from a horizontal, from the base of
foundations of adjacent structures, intersecis the extent of the proposed excavation, then these
structures may require underpinning or special shoring techniques to avoid damaging earth
movements. The need for any underpinning or special shoring techniques and the scope of
monitoring required can be determined when details of the service ducts and vaults, foundation
configuration of existing buildings and final design excavation levels are known.

No surface surcharges should be placed closer to the edge of the excavation than a distance equal
to the depth of the excavation, unless the excavation support system has been designed to

accommodate such surcharge.



SHALLOW FOUNDATIONS

Design and construction of shallow foundations should comply with relevant Building Code
requirements.

The term “shallow foundations™ includes strip and spread footings, mat slab and raft foundations.

Minimum footing dimensions in plan should be 0.45 m and 0.9 m for strip and square footings,
respectively.

No loose, disturbed or sloughed material should be allowed to remain in open foundation
excavations. Hand cleaning should be undertaken to prepare an acceptable bearing surface,
Recompaction of disturbed or loosened bearing surface may be required.

Foundation excavation and bearing surfaces should be protected from rain, snow, freezing
temperatures, drying and the ingress of free water, during and after footing construction.

Footing excavations should be carried down into the designated bearing stratum.

After the bearing surface is approved, a mud slab should be poured to protect the soil and provide
a working surface for construction, should immediate foundation construction not be intended.

All constructed foundations should be placed on unfrozen soils, which should be at all times
protected from frost penetration.

All foundation excavations and bearing surface should be observed by a qualified geotechnical
engineer to confirm that the recommendations contained in this report have been followed and that
soil conditions are consistent with those assumed in the design.

Where over-excavation has been carried out through a weak or unsuitable stratum to reach into a
suitable bearing stratum or where a foundation pad is to be placed above stripped natural ground
surface, such over-excavation may be backfilled to subgrade elevation utilizing either structural fill
or lean-mix concrete, These materials are defined under the scparate heading “Backfill Materials

and Compaction.”
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1.0 INTRODUCTION

Watt Consulting Group (WATT) was retained by B&A Planning Group to complete a
geotechnical assessment to support development within the Netook Crossing
subdivision. The objective of the geotechnical assessment was to determine the
subsurface ground and groundwater conditions at the project site, and to provide
geotechnical comments and recommendations pertinent to project design and
construction.

2.0 PROJECT BACKGROUND

The project site is located east of Olds, Alberta, North of Highway 27, West of Range
Road 12, and South of the Olds Golf Club. The site is a currently undeveloped quarter
section, used for agriculture activities.

Based on a review of published geological data and our local experience, the subsurface
ground conditions at the project site are anticipated to comprise of clay till, underlain by
completely to highly weathered bedrock.

A geotechnical investigation is required to support development and building permit
applications, and to provide comments and recommendations for foundation design and
other development features.

3.0 GEOTECHNICAL INVESTIGATION

3.1 Investigation Methodology

During a previous Geotechnical Investigation by Maclntosh Lalani in 2008, nine boreholes
were drilled within the project area. To comply with the County spacing requirements, an
additional twenty seven boreholes were completed, representing a total of thirty six
boreholes on the subject property. On December 1 and 2, 2023, WATT staff oversaw the
drilling of twenty seven geotechnical boreholes at the approximate locations shown on
Figure 1 — Borehole Location Plan, attached in Appendix A. Borehole locations were
selected based on site access and locations of underground and overhead utilities at time
of drilling. Drilling was carried out by Venom Drilling of Blackfalds, Alberta, using a truck
mounted solid stem auger drill rig. All boreholes were advanced to the design depth of 6
meters below ground surface (mbgs), with the exception of BH23-04 which reached early
refusal. Standard penetration Tests (SPTs) were completed at select intervals, and soil
samples were taken from the split spoon sampler and from the auger flight.

The subsurface ground and groundwater conditions were logged in the field by WATT
staff as drilling proceeded. The subsurface stratigraphy encountered is shown on the
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Borehole Records attached in Appendix B. 25 mm diameter standpipe piezometers were
installed in each of the boreholes.

Soil samples obtained during drilling were submitted to Solum Consultants Ltd.
Geotechnical and Materials Testing Laboratory in Calgary, Alberta. The following soil
index tests were completed on select soil samples:

= Moisture content determination (ASTM D2216) — 159 tests;

= Particle size analysis (ASTM D422) - 5 tests;

= Atterberg limits (ASTM D4318) - 6 tests;

=  Water soluble sulphate concentrations (CSA A23.1) — 4 tests; and
= California Bearing Ratio (CBR) — 1 test.

The soils laboratory test results are shown on the Borehole Records, are attached in
Appendix C, and are discussed in Section 3.2.

The subsurface stratigraphy encountered at the discrete borehole locations generally
comprised of topsoil and fill, underlain by silty clay till and completely to highly weathered
bedrock. The Borehole Records attached to this report present WATT’s interpretation of
the materials encountered. It is noted that the subsurface stratigraphy may be variable
between borehole locations. A description of the subsurface soil strata encountered is
provided in the following sections.

Topsoil was encountered in all 27 holes, ranging in depth from 0.2 to 0.3 metres.

Silty clay till was the predominant material encountered in all boreholes. The till was light
brown to grey in color, contained some sand and trace gravel. Field records indicate the
silty clay is low to medium plasticity and was damp to moist. Oxidized stains were
observed at variable depths, indicating groundwater influence or infiltration of surface
water.

SPTs completed within the silty clay till stratum resulted in N-values ranging from 7 to 32
blows per 300 mm of penetration, indicating the material is firm to hard. Moisture content
tests completed within the silty clay till ranged from 9% to 19%, indicating damp to wet
sample conditions. A summary of particle size distribution and Atterberg Limits Test
(plasticity) are shown below:

Netook Crossing
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Table 1: Soils Index Test Results — Silty Clay Till

Atterberg Limits Particle Size
. e |2

§ E £ |5 > g g - 9

< < T = =2 ] = X <
BH23-03 2.0 26 17 9 - - - -
BH23-04 2.0 32 17 15 - - - -
BH23-06 2.0 38 15 23
BH23-08 3.0 - - - 0 34 48 18
BH23-11 2.0 37 15 22
BH23-11 3.0 - - - 2 31 47 21
BH23-15 2.0 34 14 20 - - - -
BH23-16 1.0 - - - 2 36 41 21
BH23-18 2.0 - - - 0 32 42 26
BH23-19 2.0 34 14 20 - - - -
BH23-24 3.0 - - - 1 34 42 24

3.2.3 Silty Sand (Completely Weathered Bedrock)

Silty sand was observed in 12 of the 27 boreholes, typically underlying the topsoil. The
silty sand was noted to contain traces of clay and gravel and described as light brown,
still and low plasticity.

Three SPTs completed within the silty sand stratum resulted in N-values ranging from 10
to 13 blows per 150 mm, indicating the material is stiff. Moisture content tests completed
on SPT and auger samples ranged from 9% to 13%, indicating dry to damp sample
conditions.
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During the subsurface investigation on December 1 and 2, 2023, standpipe piezometers
were installed in each borehole to monitor groundwater levels. The piezometers were
subsequently damaged and unable to be read. To allow determination of the stabilized
groundwater elevation, the 27 piezometers were re-installed on February 8, 2024.

Very little groundwater seepage was observed in all boreholes and each borehole was
noted to be dry upon the completion of drilling. It should be recognized that groundwater
levels vary seasonally and from year to year, and are dependent on many factors including
surface drainage, precipitation and the hydrology of the area. Groundwater conditions
may also change over time due to site development, such as new building construction or
site re-grading.

The installed standpipes will continue to be read to determine the stabilized groundwater
elevation and a follow-up report with this information will be provided. For preliminary
purposes, the coefficient of permeability of the silty clay till may be taken as k~1*107 m/s.

Since standpipe piezometers were re-installed on February 8, 2024, they have continued
to be read frequently to determine the groundwater elevation at each location. The below
table summarizes the groundwater readings to date, indicating the highest groundwater
recorded and corresponding elevation for each borehole:

Table 2: Water Level Readings — Summary to Date

Borehole ID Surface Elevation Highest Depth to Maximum Groundwater
(masl) Woater Recorded (m) Elevation (masl)

BH23-01 1018.8 25 1016.3
BH23-02 1019.0 2.7 1016.3
BH23-03 1019.3 4.4 1014.9
BH23-04 1018.3 2.0 1016.3
BH23-05 1020.3 Dry N/A

BH23-06 1018.6 3.1 1015.5
BH23-07 1018.5 35 1015.0
BH23-08 1018.1 2.2 1015.9
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Borehole ID Surface Elevation Highest Depth to Maximum Groundwater
(masl) Water Recorded (m) Elevation (masl)
BH23-09 10194 Dry N/A
BH23-10 1019.6 4.1 1015.5
BH23-11 1019.5 4.4 1015.1
BH23-12 1018.9 Dry N/A
BH23-13 1018.7 4.6 1014.1
BH23-14 1020.4 Dry N/A
BH23-15 1019.5 Dry N/A
BH23-16 1019.6 5.6 1014.0
BH23-17 1018.8 Dry N/A
BH23-18 1019.5 Dry N/A
BH23-19 1018.3 3.9 1014.4
BH23-20 1019.9 5.0 1014.9
BH23-21 10194 5.0 1014.4
BH23-22 1018.2 Dry N/A
BH23-23 1018.9 Dry N/A
BH23-24 1019.3 Dry N/A
BH23-25 1018.5 4.7 1013.8
BH23-26 1018.0 Dry N/A
BH23-27 1019.0 Dry N/A
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4.0 GEOTECHNICAL COMMENTS AND RECOMMENDATIONS

4.1 General Geotechnical Commentary

Design and construction recommendations pertaining to the geotechnical aspects of the
proposed development are provided in this report section based on the results of the
geotechnical evaluation fieldwork, the laboratory testing carried out, and WATT’s
understanding of the proposed development at time of report preparation. These
recommendations are intended to provide support for various project concepts and
specifications as well as insight to determine the most appropriate site-specific
construction methodologies. As well, WATT should be retained to review applicable
geotechnical aspects of the final design (drawings and specifications) and provide all
necessary field reviews.

The subsurface ground and groundwater conditions encountered at the project site are
considered suitable for the proposed development. Geotechnical considerations for the
project site are summarized as follows:

=  Competent foundation materials in form of silty clay till were encountered at the
project site. The materials are suitable to support shallow foundations in form of
spread and strip footings.

= Discussions and recommendations regarding groundwater will be provided in the
follow-up report once stabilized groundwater elevations are available.

Detailed design and construction comments and recommendations for the proposed
development are provided in the following Sections.

4.2 Site Preparation

All deleterious material such as, but not limited to, surface vegetation and organic soils as
well as all fill soils should be sub-excavated to competent, minimum stiff silty clay till
subgrade material.

Prior to any development activities, all exposed subgrade surfaces subject to site
development should be proof-rolled using heavy equipment such as a loaded tandem
dump truck. All loose or soft areas must be sub-excavated to competent material and
replaced with approved engineered fill. Further recommendations for backfill materials
(types, re-use of site soils) and compaction requirements are provided in Section 4.3. The
final subgrade surface should be carefully graded to prevent ponding and to direct water
away from the building area.
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Itis recommended to carry out construction during the spring, summer and fall months. If
construction is carried out during winter conditions, the subgrade should be protected
from freezing. In addition, the subgrade should be protected from wetting or drying, both
before and after the placement of engineered fill, granular base material, or concrete.
Subgrade surfaces that are allowed to dry or become wet should be scarified, moisture
conditioned, and re-compacted.

The native silty clay till soils encountered at the project site are generally suitable for re-
use as engineered fill. All engineered fill should be placed in lifts not exceeding 200 mm
thickness (loose measure) and should be compacted to minimum 98% of Standard
Proctor maximum dry density (SPMDD), at a moisture content of O to +2% of its optimum
moisture content (OMC) for compaction purposes. The maximum lift thickness may vary
depending on the compaction equipment used and should be verified through field
density testing at time of construction. It is noted that underlying completely weathered
silty sand bedrock is likely not suitable for re-use as engineered fill, due to the high silt
content and associated difficulty to achieve optimum moisture content for compaction
purposes.

Structural fill should comprise of well graded, 25 mm minus crushed gravel. It should be
placed in lifts not exceeding 200 mm thickness (loose measure) and should be compacted
to minimum 100% of SPMDD, at a moisture content of +3% of OMC.

All fill must be free from topsoil, organics, fill and otherwise deleterious material, and must
not be frozen at time of placement.

This Section provides geotechnical design parameters in Limit States Design format as
per National Building Code of Canada — 2019 Alberta Edition. As outlined above,
conventional spread and strip footings are considered suitable for the proposed building.
It is anticipated that footings will be within the silty clay till material.

The following geotechnical foundation design recommendations are based on the
foundation dimensions ranging from 0.5 to 2.0 m widths, and a minimum embedment
depth of 0.5 m below ground level (measured from ground surface or top of slab-on-
grade, whichever is less). Increased embedment depths will be needed to provide
adequate soil cover for frost protection purposes (see Section 4.8).

Values for the factored Ultimate Limit States (ULS) and Serviceability Limit States (SLS)
geotechnical bearing resistances for bearing capacities for shallow foundations with
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above noted dimensions may be taken as 250 kPa and 150 kPa respectively. A resistance
factor of 0.5 as per Canadian Building Code has been applied to determine the factored
bearing resistance at ULS conditions. SLS bearing capacities were determined based on
typical tolerable total and differential settlement of 25 mm and 20 mm, respectively.

For larger footings, the geotechnical bearing resistance would generally increase.
However, settlement of the footings would also increase and add to the high risk of
excessive total and differential settlement for the building structure. WATT would be
pleased to complete additional analysis and provide further geotechnical input should
footings with more than 2.0 m width be required.

The values presented above are for vertical, concentric loading, as described in the CFEM
(2006). For footings subjected to eccentric loads, the following equivalent footing width
should be used to calculate the bearing pressure of the footing:

B'=B-2e
L'=L-2e

Where B’ is the equivalent footing width; B is the actual footing width; L’ is the equivalent
footing length, L is the actual footing length, and e is the eccentricity of the load. Effects
of inclined loads, if any, should also be considered as discussed in the CFEM (2006).

The subgrade surfaces beneath building foundations must be free from frozen, loose or
soft materials. The base of all footings must be inspected by qualified geotechnical
personnel prior to placing concrete to confirm the above design bearing pressures and to
ensure there are no disturbances or deleterious materials present.

Non-structural cast-in-place concrete slabs-on-grade, placed on approved subgrade
soils, are typically used as floor systems. A 150 mm thick levelling course comprising of
25 mm minus crushed gravel (similar to structural fill, see Section 4.3) should be placed
below non-structural slab-on-grades. The crushed gravel levelling course should be
placed within 3% of its optimum moisture content for compaction purposes (OMC) and
compacted to minimum 100% of its Standard Proctor maximum dry density (SPMDD). It
is recommended to place a non-woven geotextile separation membrane between
cohesive engineered fill and granular fill.

Vertical differential movements between non-structural floor slabs-on-grade and
structural building elements are inevitable and considered to be acceptable as per the
current standard of practice. Slabs should float on the subgrade and only be tied into the
foundation walls or grade beams at doorways. To reduce the effects of vertical slab
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movement (e.g. potential slab cracking, partition wall distortion, cracking of brittle
finishing surfaces), the following provisions should be implemented to allow the slab to
move independently of the structural components of the building:

= Partition and non-bearing walls should not be rigidly connected to bearing walls
or columns;

= Reinforce the concrete and articulate the slab at regular intervals to control
cracking;

= Heating ducts placed beneath the floor slab should be insulated to minimize
drying and shrinkage of clay fill/till soils; and

= Piping and electrical conduits should permit flexibility and some movement.

Non-structural slabs-on-grade supported by fill (i.e. backfill placed surrounding basement
walls) are not recommended as consolidation settlement of fill may occur. These areas
should be design as suspended slabs, supported by basement walls and surrounding
footings.

It is noted that the basement floor slab may also be designed as a structural (raft) slab-
on-grade, which would reduce effort for detail footing excavations underneath a non-
structural slab-on grade. WATT would be pleased to provide parameters for raft
foundation design should this option be considered for this project.

Lateral pressures are to be considered acting on below-grade building perimeter walls.
The earth pressures will be induced by new fill placed within basement excavation, which
is anticipated to comprise of local silty clay till, or imported soil of similar nature.

Active earth pressure conditions should be used in establishing earth pressures acting on
the underground structure walls. The lateral pressure applied to subgrade walls is
calculated using the following formula:

P =K (ybH + q)
Where:

P = lateral earth pressure (kPa)
K = earth pressure coefficient

Yb = soil unit weight

H = Height of wall (m)

q = surcharge load (if applicable)

Netook Crossing
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An earth pressure coefficient of K, = 0.40 may be used for active earth pressure
conditions. The soil unit weights for the re-worked silty clay till may be taken as 19 kN/m?
above the groundwater table.

The equation for lateral earth pressure assumes a horizontal ground surface behind the
buried wall. If the ground surface slopes away from the wall, design pressure should be
re-evaluated. Hydrostatic pressures acting on below grade walls may also be considered
in design, depending on the selected waterproofing/dewatering method (see Section
Error! Reference source not found.).

Seismic design for residential structures is based on the National Building Code of Canada
(NBCC). The primary objective of the NBCC earthquake resistant design requirements is
to protect the life and safety of the building occupants as the building responds to strong
ground shaking. Structures designed in conformance with the NBCC provisions may
undergo extensive structural damage during strong ground shaking but should not
collapse. Collapse is defined to be a state where occupants can no longer exit the building
because of structural failure. This implies that supporting foundations necessary to ensure
the building’s post-earthquake stability must be protected against excessive movement
under strong ground shaking.

Based on the results of the field investigation, it is appropriate to classify the ground
conditions at the project site as a Class C Site for seismic site response. Liquefaction of
the silty clay till soils or completely to highly weathered bedrock encountered at the
project site is unlikely.

Minimum soil cover of 1.5 and 2.0 m should be provided for heated and unheated
structures, respectively. Alternatively, rigid insulation may be used to provide equivalent
frost protection. Grade beams that do not have adequate soil cover for frost protection
should be constructed with a minimum 100 mm void space below the grade beam. It is
noted that the frost penetration depths provided above are based on the native, cohesive
soils at the project site. Greater frost depths are to be considered if native materials are
being replaced, e.g. if granular fill is used to backfill temporary excavations or utility
trenches.

Concrete flatwork should be designed with anticipation of some frost heave occurring.
Concrete sidewalks should be dowelled into footings or grade beams in threshold areas
where heave of concrete panels would obstruct the proper opening of doors and present
tripping hazards. As the outside of edge of these panels will still heave, the panel should
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either be properly jointed to control crack locations or reinforced by placement of
adequate reinforcing steel. Alternatively, rigid insulation may be placed below flatwork to
prevent frost formation in the underlying subgrade. WATT can provide detailed
recommendations for such insulation if required.

Temporary excavations (estimated duration of less than 6 months) will be required to
construct the basement and for utility trenches. The excavations for this project site are
anticipated to be primarily within native silty clay till soil.

All excavations should follow Alberta Occupational Health and Safety Code Standards,
Chapter 32 “Excavation and Tunneling”. The subsurface soils encountered at the project
site are to be classified as “likely to crack or crumble soil”. Excavations of up to 1.5 m
depth may be cut vertically into the soil strata. Excavations with greater depth may be
sloped to within 1.5 m of the bottom of the excavation at an angle of not less than 45°
measured from the vertical. It is anticipated that excavation depths will not exceed
approximately 4.0 mbgs. Excavations of greater depth should be subject to a slope
stability assessment.

Seepage into the excavation at the project site may occur, depending on the groundwater
conditions encountered during construction. Although the boreholes were noted to be dry
during drilling, the stabilized groundwater elevation may help to determine the risk of
seepage during excavations.

Due to the fine-grained nature of the water bearing ground stratum, temporary
excavation side slopes may not be stable without prior lowering of the groundwater level.
A suitable dewatering method for the subsurface ground conditions at the project site
comprises of a series of vacuum-assisted wellpoints. The wellpoint system should be
designed by a qualified dewatering designer/contractor, who may also provide
dewatering alternatives based on local experience.

Prior to allowing workers to enter the construction excavations, a thorough inspection
should be undertaken for evidence of instability (cracks, bulging, sloughing, seepage, or
else). Any loose/unstable soils or cobbles should be scaled from the excavations prior to
worker entry. All unsupported excavations should be monitored on a daily basis for
evidence of slope movements such as slumping, bulging, or else. Any such movements
should be reported to WATT and remedial stability measures undertaken immediately.

Stockpiles of construction materials, excavated soil, construction equipment, or traffic
should be kept away from the slope crest/edge by a distance equal to the depth of
excavation. The vibration created from heavy machinery operations or compaction
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processes can destabilize a slope; hence, use of heavy machinery within close proximity
to excavated slopes should be minimized.

Temporary shoring will be required if the aforementioned excavation geometry cannot be
facilitated, or deeper excavations are required for construction aspects. A qualified
shoring consultant/contractor should be retained to design a suitable shoring system for
the project site, if required.

To provide proper drainage for the proposed development and to direct surface water to
areas away from proposed structures, final site landscaping grades should be sloped
away from building perimeter walls to mitigate the potential of surficial water ponding in
localized areas adjacent to structures. Minimum final site grades draining away from
building structures of 1.0% in paved areas, 1.5% in non-paved areas, and 3.0% within
2.0 m laterally of structures adjacent to landscaped areas are recommended.

All downspouts should be directed away from the building structure to a site gradient
that promotes positive surficial drainage away from the attached building. Downspouts
should not be directed into the perimeter drain or weeping tile system (if constructed).

Recommendations for asphaltic concrete structures placed on suitably prepared
subgrade soils as outlined in Section 4.2 are provided in the following table:

Table 3: Recommended Asphaltic Concrete Pavement Structure

Minimum Design Thickness (mm)
Material
Paved Lane Residential Local Residential Collector

Asphalt Concrete 75 75% 90 100

25 mm Crushed 100 150 150 175

Gravel Base

80 mm Crushed
Granular Subbase 300 300 200 300

*Red Deer County Specifications require a minimum depth of asphaltic concrete on local
roads and primary access lanes with deep utility services of 90mm.

Minimum thicknesses have been designed based on a soaked CBR of 3.1%.
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All materials used to construct asphaltic concrete pavement structures should comply
with the Mountain View County Standard Specifications (current edition). Test results
verifying materials properties should be provided to WATT to confirm compliance with
the specifications prior to use and placement on site.

4.12 Concrete Exposure Class

Four sulphate (SO4) in groundwater samples, mg/L resulted in sulphate concentrations
ranging from 521 to 918 mg/L. The test result indicated negligible exposure to concrete
in contact with the subsurface soils. Accordingly, concrete placed in contact with the soil
can comprise of Type GU cement. In addition, all concrete must be designed in accordance
with CSA A23.1-04 i.e. air-entraining agents are required in freeze/thaw zones. Any
imported fill to be placed in contact with concrete should also be tested for water-soluble
sulphate content and the above recommendations re-evaluated.

4.13 Review, Testing and Field Inspection

WATT should be given the opportunity to review details of the design and specifications
related to geotechnical aspects of this project prior to construction. The recommendations
provided in this report should be supported by an adequate scope of field review during
construction. All construction should be undertaken by an experienced contractor for the
foundation and earthworks construction. As a minimum, an adequate scope of field
review is as follows:

= Shallow Foundations - Observation of all bearing surfaces prior to fill or
concrete placement;

=  Floor Slab-on-Grades = Observation of all subgrades prior to fill or concrete
placement;

= Engineered Fill Placement = Full-time monitoring and compaction testing during
fill placement;

All geotechnical field reviews must be carried out by a qualified geotechnical engineer or
technician independent of the contractor. Failure to provide an adequate level of field
review for construction of the foundations may be in contradiction of the Alberta Building
Code requirements.

Netook Crossing
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5.0 LIMITATIONS

The recommendations provided in this geotechnical evaluation report are based on the
interpreted findings encountered within three (3) geotechnical boreholes drilled across
the project site. The subsurface soil and groundwater conditions observed during
borehole drilling are anticipated to be reasonably representative of the project site;
however, it should be noted that innate variable conditions may be encountered at the
time of various construction aspects. WATT should be notified and given the opportunity
to re-evaluate current information, if required, should geotechnical conditions other than
those reported herein be identified at any stage of development.

This report has been prepared with accepted geotechnical soil and foundation
engineering practices/principles for the project details specified within this report. The
recommendations presented herein are subject to an adequate level of inspection during
construction and any relevant Alberta Building Code requirements, or their validity may
be jeopardized. No other warranty is expressed or implied.

6.0 CLOSURE

We trust that the information contained in this report meets your present requirements.
Please do not hesitate to contact the undersigned with any questions, or should you
require further geotechnical input on this project.

Sincerely,

WATT Consulting Group

Joel Rombough, P.Eng.
Geotechnical Lead

T 403-462-0718

Netook Crossing
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APPENDIX A:
FIGURE 1 - BOREHOLE LOCATION PLAN
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APPENDIX B:
BOREHOLE RECORDS
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

L]
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-01

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1018.8 m HOLE SIZE _6" Auger

GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES 1 AFTERDRILLING 2.50 m/Elev 1016.30 m
o
— o
z | Fg | 528 6|2,
aE| YS | 93 < TESTS 2 g‘; s MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
: PVC
OH A (OH) Topsoil D —
- - ’“f 0.25 1018.55
11 (ML) Silty sand, trace clay and gravel. Brown, )
[ 7] damp, compact, low plasticity.
] ML [ 1H
MC = 16% :
- 1.50 1017.30]
= - (CL-ML) Silty clay till, trace sand and gravel. Low .
S':T 3('152')7 to medium plastic, brown, damp, stiff to very stiff.
2 MC = 16%
| ] CL-
ML
¥
3 3.00 1015.80]" -
(CL-ML) Silty clay till, trace sand and gravel. Low x
_ SET 3(-165-;9 MC = 16% to medium plastic, light grey, damp, very stiff.
4 MC = 16%
[ |Y|sPT| 3-6-11 CL-
L 1Al 3 (17) ML
5 MC = 16%
6
| 4Y|SPT| 3-9-10 -
A 19) MC = 16%
- 6.45 1012.35(-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

L]
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-02

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PAGE 1 OF 1

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23 GROUND ELEVATION 1019 m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING ---
LOGGED BY _GS CHECKED BY JR AT END OF DRILLING _---
NOTES 1 AFTERDRILLING 2.70 m/Elev 1016.30 m
g
— o
x | FE | 228 0 |2,
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
[a) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
S— - - P\C
OH P9Nop  (OH) Topsail 1018.80]" - —
] (CL-ML) Silty clay till, trace sand. Low to medium
- E plastic, brown to grey, damp, stiff to very stiff.
1 -
MC = 15%
- |¥|sPT| 3-34
L A 1 @)
2 MC = 16%
[ A 4
3
-5 3('146)6 MC=16% | cL.
- ML
4 MC = 14%
[ |Y|sPT| 367
L 1Al 3 (13)
5 -
MC =13%
6
- ST 3('154'? MC = 15% kD
= 6.45 1012.55|.. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-03

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1019.3 m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY JR AT END OF DRILLING _---
NOTES 1 AFTERDRILLING 4.40 m/Elev 1014.90 m
g
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
[a) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
S— - - P\C
OH P9Nop  (OH) Topsail 1019.10" - =
] (CL-ML) Silty clay till, trace sand and gravel. Low
- E to medium plastic, brown to grey, damp, stiff to
very stiff.
1 MC = 15%
- |¥|sPT| 3-34
- 1 (7
2 MC = 14%
3
| 1{Y|SPT 3-5-7 -
5 12) MC=15% | oL
| ML
4 MC = 17%
. A 4
- |Y¥|sPT| 469
L 1Al 3 (15)
S MC = 16%
6
| J{Y|SPT| 4-6-12 -
A (18) MC = 16%
- 6.45 1012.85[:. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HERWATT

[l Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-04

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PAGE 1 OF 1

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1018.3 m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _2.00 m/Elev 1016.30 m
&
o~ o
= ch| = E ”3J D NE
& £ 4 g S5 <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
= - 7/ J0.25 1018.05} " —
(CL-ML) Silty clay till, trace sand. Low to medium )
[ 7] plastic, brown to grey, damp, stiff to very stiff.
B ] Auger refusal due to rock or large boulder.
1 -
MC = 16%
B _ CL-
SPT| 4-6-9 ML
- - 1 (15)
2 MC = 17% ¥
3 3.00 1015.30[" -

Bottom of hole at 3.00 m.
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|
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[l consulting Group
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WELL NUMBER BH23-05

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23

GROUND ELEVATION _1020.3 m

HOLE SIZE _6" Auger

DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
E . i 5 = IU—) LéJ 0 T o
5E 4 g S % <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
= g AA]0.25 1020.05} " —
(CL-ML) Silty clay till, trace sand. Low to medium )
[ 7] plastic, brown to grey, damp, stiff to very stiff.
1 -
MC = 14%
- |¥|sPT| 468
- B 1 (14)
2 -
MC = 15%
3
B JY|SPT| 5-8-11 -
2 | “(19) MC=15% | ¢
B ML
4 MC = 15%
[ |Y|sPT| 5810
- g 3 (18)
5 -
MC = 16%
6
B _ SZT 52261)3 MC = 15% A
= 6.45 1013.85|. -

Bottom of hole at 6.45 m.
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N WELL NUMBER BH23-06
HEERWATT PAGE 1 OF 1

. Consulting Group

GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

CLIENT B&A Planning PROJECT NAME _Netook Crossing
PROJECT NUMBER _3903.T01 PROJECT LOCATION _Netook
DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1018.6 m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _3.10 m/Elev 1015.50 m
&
o~ o
= ch| = E ”3J D NE
& £ 4 g 95 <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
. 220.30 1018.30]
B ] (CL-ML) Silty clay till, trace sand. Low to medium .
plastic, brown to grey, damp, stiff to very stiff.
1 -
MC = 14%
- |¥|sPT| 479
- - 1 (16)
2 -
MC = 16%
3
¥y
B 1Y|SPT| 3-6-7 -
5 (13) MC = 16% oL
B ML
4 MC = 15%
- Y| sPT| 4815
- E 3 (23)
5 MC = 16%
6
B 1Y|SPT| 5-8-12 -
4 (20) MC = 16% O
- 6.45 1012.15]-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

H
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-07

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1018.5m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING -
NOTES Y AFTERDRILLING _3.50 m / Elev 1015.00 m
&
— o
z | fE | 228 6|2,
LE| Y 2|95 < TESTS 2 g‘; s MATERIAL DESCRIPTION WELL DIAGRAM
o> m O : : .
[a) Casing Top Elev:
= oz 2 g Top
z< = © (m)
2] Casing Type: 1"
S— - - PVC
OH ESog  (OH) Topsoil 1018.30]" - —
] (CL-ML) Silty clay till, trace sand. Medium plastic,
- E light brown to grey, damp, stiff to very stiff.
1 MC = 16%
[ |¥|sPT| 345
- R 1 (9)
2 MC = 16%
3
| ]Y|sPT| 369 _
5 (15) MC = 16% (I\:/IIT_
i N4
4 MC = 16%
- |Y¥|sPT| 357
L 1Al 3 (12)
S MC = 16%
6
| 1Y|sSPT| 3-6-11 _
A (17) MC = 16%
- 6.45 1012.05|-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

H
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WELL NUMBER BH23-08

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PAGE 1 OF 1

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1018.1m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _2.20 m/Elev 1015.90 m
o
— o
z | £ | 528 @ |2,
5E 4 g 95 <>n: TESTS 8 % - MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
. 220.30 1017.80]
B ] (CL-ML) Silty clay till, trace sand. Low to medium .
plastic, dark grey, damp, stiff to very stiff.
1 -
MC = 16%
- |¥|sPT| 346
- B 1 (10)
2 -
MC = 18%
L N4
3
-5 3('152')7 MC=17% |
B ML
4 MC = 16%
- |Y¥|sPT| 469
- g 3 (15)
5 -
MC = 16%
6
B _ SZT 52815;31)0 MC = 16% A
= 6.45 1011.65|. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEEWATT

. Consulting Group
CLIENT B&A Planning

PROJECT NUMBER _3903.T01

WELL NUMBER BH23-09

PROJECT NAME _Netook Crossing

PAGE 1 OF 1

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1019.4 m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
&
o~ o
= ch| = E ”3J D NE
5E 4 g S5 <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
. 220.30 1019.10]
B ] (CL-ML) Silty clay till, trace sand. Low to medium .
plastic, brown to grey, damp, stiff to very stiff.
1 -
MC =11%
[ |¥|sPT| 469
- - 1 (15)
2
3
B 1Y|SPT| 4-6-10
2 (16) CL-
B ML
4 MC = 15%
- |Y¥|sPT| 4-89
- E 3 17)
5 -
MC = 15%
6
B 1Y|SPT| 4-8-10 -
4 (18) MC = 16% O
- 6.45 1012.95(-. -

Bottom of hole at 6.45 m.



jrombough
Stamp


GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-10

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1019.6 m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _4.10 m/Elev 1015.50 m
o
— o
z | £ | 528 @ |2,
5E 4 g 95 <>n: TESTS 8 g - MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
= g AA]0.25 1019.35; " —
(CL-ML) Silty clay till, trace sand and gravel. Low )
[ 7] to medium plastic, brown to grey, damp, stiff to
B ] very stiff.
1 MC = 10%
- |¥|sPT| 347
- B 1 (11)
2 MC = 14%
3
B 1Y|SPT| 4-6-7 -
2 | (13 MC=12% | ¢
B ML
4 MC = 14% ¥
[ |Y|sPT| 359
- g 3 (14)
5 MC = 13%
6
B 1Y|SPT| 3-6-11 -
4 (17) MC = 14% -
- 6.45 1013.15[-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-11

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1019.5m HOLE SIZE _6" Auger

GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY JR AT END OF DRILLING _---
NOTES 1 AFTERDRILLING 4.40 m/Elev 1015.10 m
g
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
[a) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
S— - - P\C
OH P9Nop  (OH) Topsail 1019.30" - =
] (CL-ML) Silty clay till, trace sand and gravel. Low
- E to medium plastic, brown to grey, damp, stiff to
very stiff.
1 MC = 16%
- |Y|sPT| 3-3-6
- A 1 9)
2 MC = 15%
3
| 1{Y|SPT 3-5-8 -
5 13) MC=16% | oL
| ML
4 MC = 16%
_—_— A 4
- |Y¥|sPT| 457
L 1Al 3 (12)
S MC = 16%
6
| JY|SPT| 4-7-10 -
A (17) MC = 16%
- 6.45 1013.05|:. -

Bottom of hole at 6.45 m.



jrombough
Stamp


N WELL NUMBER BH23-12
BERWATT PAGE 1 OF 1

. Consulting Group

GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

CLIENT B&A Planning PROJECT NAME _Netook Crossing
PROJECT NUMBER 3903.T01 PROJECT LOCATION _Netook
DATE STARTED 2/12/23 COMPLETED 2/12/23 GROUND ELEVATION 1018.9m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING ---
LOGGED BY _GS CHECKED BY JR AT END OF DRILLING _---
NOTES AFTER DRILLING ---
oy
— o
z | Fg | 528 6|2,
aE| YS | 93 < TESTS 2 g‘; s MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
— : i PVC
OH 554gp0  (OH) Topso 1018.70[" -
] (CL-ML) Silty clay till, trace sand. Low to medium
- E plastic, brown to grey, damp, stiff to very stiff.
1 -
MC = 14%
[ Y|sPT| 3-34
L A 1 @)
2 MC = 14%
3
| J{Y|SPT| 3-6-10 -
> 16) MC=15% | oL
- ML
4 MC = 15%
- |Y¥|sPT| 468
L 1Al 3 (14)
5 -
MC = 14%
6
| JY[SPT| 4-8-11 -
A (19) MC = 14%
- 6.45 1012.45|-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

L
HEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-13

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 1/12/23 COMPLETED _1/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1018.7 m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _4.60 m/Elev 1014.10 m
o
— o
= ch| = E ”3J D NE
5E 4 g 95 <>n: TESTS 8 % - MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
B - AN 0.25 1018.45; " —
(CL-ML) Silty clay till, trace gravel. Low to medium )
[ 7] plastic, brown to grey, damp, stiff to very stiff.
1 MC = 15%
[ |Y|sPT| 337
- B 1 (10)
2 MC = 16%
3
B 1Y|SPT| 3-5-7 -
2 | (12 MC=16% | ¢
B ML
4 MC = 15%
- N 4
SPT| 4-7-8
- g 3 (15)
5 MC = 14%
6
B 1Y|SPT| 5-8-12 -
4 (20) MC = 16% -
- 6.45 1012.25|-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

]
HEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-14

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION 1020.4 m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
=z z o (m)
2] Casing Type: 1"
— : i PVC
OH P9 (OH) Topsoll 1020.20]" -
i ] T (ML) Silty sand, trace clay and gravel. Brown,
- E damp, compact, low plasticity.
1 -
MC = 13%
- |¥|sPT| 346 ML
L Al 1 (10)
2 -
MC =12%
3 11 1-13.00 1017.40]" -
(CL-ML) Silty clay till, trace sand and gravel. Low x
_ SET 3&-152-)7 MC = 11% to medium plastic, dark grey, damp, very stiff.
4 MC = 12%
[ |Y|sPT| 479 CL-
L (Al 3 (16) ML
5 MC = 12%
6
L SZT 5{261)2 MC = 14% B
= 6.45 1013.95|". -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24
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WELL NUMBER BH23-15

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION 1019.5m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
x | FE | 228 0 |2,
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
. 030 1019.20]
B _ i (ML) Silty sand, trace clay and gravel. Brown, .
damp, compact, low plasticity.
1 L FEEE
MC = 14%
- 1.50 1018.00]
- Y| sPT| 4-8-10
L Al 1 (18)
2 -
MC = 13%
3
(CL-ML) Silty clay till, trace sand and gravel. Low
_ SET 33-71)0 MC = 15% to medium plastic, dark grey, damp, very stiff.
4 MC = 14%
- Y|sPT| 4-8-9 CL-
L (Al 3 (17) ML
5 MC = 15%
6
L SZT 5&1)4 MC = 15% B
= 6.45 1013.05|". -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-16

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1019.6 m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _5.60 m/ Elev 1014.00 m
oy
— o
= ch| = E ”3J D NE
& £ 4 g 95 <>n: TESTS 8 % - MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
[a) Casing Top Elev:
= oz = g Top
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
- B A 0.25 1019.35; " —
(CL-ML) Silty clay till, trace gravel. Low to medium )
[ 7] plastic, brown to grey, damp, stiff to very stiff.
1 MC = 10%
i SPT| 356
S B 1 1)
2 MC = 13%
3
B 1Y|SPT| 3-6-7 -
5 (13) MC = 14% CL-
B ML
4 MC = 14%
i SPT| 3-6-11
- - 3 (17)
S MC = 14%
L A\ 4
6
B 1Y|SPT| 3-6-11 -
4 (17) MC = 14% -
- 6.45 1013.15]-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-17

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION 1018.8 m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
E . i 5 = IU—) LéJ 0 T o
aE| WE | 95 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
: PVC
i | OH AAA] A A (OH) Topsoil .
L’t’f 0.30 1018.50( ." ",
B _ i (ML) Silty sand, trace clay and gravel. Brown, .
damp, compact, low to medium plasticity.
1 -
MC = 13%
[ Y|sPT| 367 ML [
L A 1 (13)
2 -
MC = 15%
3 1-1:]3.00 1015.80]" -
(CL-ML) Silty clay till, trace sand and gravel. Low x
_ SET 4(-153-;3 MC = 15% to medium plastic, light grey, damp, very stiff.
4 MC = 15%
[ Y|sPT| 4-8-10 CL-
L 1Al 3 (18) ML
5 MC = 14%
6
| JY|SPT| 5-7-12 -
A (19) MC = 16%
- 6.45 1012.35(-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

]
HEERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-18

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 1/12/23 COMPLETED _1/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1019.5m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY JR AT END OF DRILLING _---
NOTES AFTER DRILLING ---
oy
— o
= ch| = E ”3J D NE
aE| YS | 93 2 TESTS b g‘; Q MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
. 030 1019.20]
B _ i (ML) Silty sand, trace clay. Brown, damp, stiff, low .
plasticity.
L
1 MC = 12%
- 1.50 1018.00]
= - (CL-ML) Silty clay till, trace sand and gravel. Low .
S':T 42?-81)0 to medium plastic, light grey, damp, very stiff.
2 MC = 14%
3
| JY|SPT 5-8-9 -
> (17) MC = 15%
CL-
4 MC=14% | L
[ |Y|sPT| 5810
L 1Al 3 (18)
5 MC = 15%
6
| J4Y|[SPT| 5-8-11 -
. 19) MC = 14%
- 6.45 1013.05(-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-19

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 2/12/23 COMPLETED 2/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1018.3 m HOLE SIZE _6" Auger
GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _3.90 m/ Elev 1014.40 m
o
o~ o
z | FE | 228 5 |2,
5E 4 g 95 <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil
= g 025 1018.05} " —
11 (ML) Silty sand, some gravel, trace clay. Brown, )
[ 7] damp, compact, low plasticity.
] ML [ 1H
MC = 15% :
- 1.50 1016.80] -
= - (CL-ML) Silty clay till, trace gravel. Low to medium .
SPT| 4-6-9 plastic, light grey, damp, very stiff.
- - 1 (15)
2 MC = 10%
3
B 1Y|SPT| 3-5-7 -
5 (12) MC =11%
i 4 i CL- ¥
MC =11% ML
[ |Y|sPT| 3513
- E 3 (18)
5 MC = 11%
6
B 1¥Y|SPT| 3-6-10 -
4 (16) MC = 14% O
- 6.45 1011.85[-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-20

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PAGE 1 OF 1

PROJECT LOCATION _Netook

DATE STARTED _2/12/23 COMPLETED _2/12/23 GROUND ELEVATION 1019.9m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES 1 AFTERDRILLING 5.00 m/Elev 1014.90 m
o
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
=z z o (m)
2] Casing Type: 1"
— : i PVC
OH P9 (OH) Topsoll 1019.70]" -
i ] T (ML) Silty sand, some gravel, trace clay. Brown,
- E damp, compact, low plasticity.
(] ML |1
MC = 9% :
- 1.50 1018.40]
= - (CL-ML) Silty clay till, trace gravel. Low to medium .
S':T 3('152')7 plastic, brown to grey, damp, stiff to very stiff.
2 -
MC = 13%
3
-5 4('17(;? MC = 12%
4 CL-
MC = 9% ML
- Y| sPT| 4-8-10
L (Al 3 (18)
5 MC = 9% ¥
6
B 4 SZT 1021132;16 MC = 6% o
= 6.45 1013.45|". -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEEEWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-21

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED 1/12/23 COMPLETED _1/12/23
DRILLING CONTRACTOR _Venom Environmental Drilling

GROUND ELEVATION _1019.4 m HOLE SIZE _6" Auger

GROUND WATER LEVELS:

DRILLING METHOD Truck Mounted Auger

AT TIME OF DRILLING _---

LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES 1 AFTERDRILLING 5.00 m/Elev 1014.40 m
o
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; s MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil S
- - ’“f 0.25 1019.15
11 (ML) Silty sand, some gravel, trace clay. Brown, )
[ 7] damp, compact, low plasticity.
] ML [ 1H
MC =11% :
- 1.50 1017.90] -
= - (CL-ML) Silty clay till, trace sand and gravel. Low .
S':T 3('130')7 to medium plastic, brown, damp, stiff to very stiff.
2 MC = 11%
3
| JY|SPT| 3-5-11 -
> (16) MC =17%
CL-
4 MC=12% | ML
- |Y¥|sPT| 469
- {A| 3 (15)
2 MC = 13% T
6
B J4Y|SPT| 3-8-11 -
A 19) MC = 19%
- 6.45 1012.95(-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HEERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-22

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1018.2m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
z | £ | 528 @ |2,
5E 4 g 95 <>n: TESTS 8 % - MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
= g AA]0.25 1017.95; "
(CL-ML) Silty clay till, trace gravel and sand. )
[ 7] Medium plastic, brown, damp, stiff to very stiff.
1 -
MC = 15%
[ |¥|sPT| 345
- 1 )
2 MC = 16%
3
-5 4('163')7 MC=17% | .
B ML
4 MC = 16%
[ |Y|sPT| 3-5-8
- g 3 (13)
5 -
MC = 14%
6
- ST 3&'175'53 MC = 16% kD
= 6.45 1011.75]-. -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
HERWATT

[l consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-23

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION 1018.9m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
=z z o (m)
2] Casing Type: 1"
— : i PVC
OH P9 (OH) Topsoll 1018.70[" -
i ] T (ML) Silty sand, trace clay. Brown, damp, stiff, low X
- E plasticity.
(] ML |1
MC = 12% :
- 1.50 1017.40] -~
= - (CL-ML) Silty clay till, trace gravel. Low to medium .
S':T 3('130')7 plastic, brown to grey, damp, stiff to very stiff.
2 -
MC = 16%
3
L SST 32513-51)0 MC = 16%
4 CL-
MC = 16% ML
- |Y¥|sPT| 4-89
L 1Al 3 (17)
5 -
MC = 16%
6
L SZT 522-11)3 MC = 17% u
= 6.45 1012.45|". -

Bottom of hole at 6.45 m.
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GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

H
HERWATT

. Consulting Group
CLIENT B&A Planning

WELL NUMBER BH23-24

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1019.3m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
= ch| = E ”3J D NE
5E 4 g 95 <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
= g 025 1019.05; " —
11 (ML) Silty sand, trace clay. Brown, damp, stiff, low )
[ 7] plasticity.
] ML [ 1H
MC = 14% :
- 1.50 1017.80]
= (CL-ML) Silty clay till, trace gravel. Low to medium .
S':T 4('152')7 plastic, brown to grey, damp, stiff to very stiff.
2 -
MC = 14%
3
-5 4('165'? MC = 15%
4 CL-
MC = 15% ML
i SPT| 56-8
- g 3 (14)
5 -
MC = 15%
6
B _ SZT SE?-81)O MC = 15% A
= 6.45 1012.85|. -

Bottom of hole at 6.45 m.
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| WELL NUMBER BH23-25
BEEERWATT PAGE 1 OF 1

. Consulting Group

GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

CLIENT B&A Planning PROJECT NAME _Netook Crossing
PROJECT NUMBER _3903.T01 PROJECT LOCATION _Netook
DATE STARTED 2/12/23 COMPLETED _2/12/23 GROUND ELEVATION 1018.5m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES Y AFTERDRILLING _4.70 m/Elev 1013.80 m
o
— o
z | FE | 228 5 |2,
& £ 4 g 9 =) <>n: TESTS 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
z< = © (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
. 220.30 1018.20]
B ] (CL-ML) Silty clay till, trace sand. Medium plastic, .
brown to grey, damp, stiff to very stiff.
1 -
MC =13%
- |¥|sPT| 468
- - 1 (14)
2 -
MC = 12%
3
B 1Y | SPT 4-5-6 -
5 (11) MC = 15% oL
i ML
4 MC = 15%
[ |Y|sPT| 3-6-11 A 4
- - 3 17)
5 -
MC = 15%
6
B 1Y|SPT| 3-6-10 -
4 (16) MC = 15% O
- 6.45 1012.05(-. -

Bottom of hole at 6.45 m.
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|
HERWATT
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CLIENT B&A Planning

WELL NUMBER BH23-26

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION 1018 m HOLE SIZE 6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
o
— o
= ch| = E ”3J D NE
aE| YS | 93 < TESTS 2 g‘; el MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
S Oz D g 1op
=z z o (m)
2] Casing Type: 1"
| OH [2950.20 (OH) Topsol 1017.80[" - =
; (ML) Silty sand, trace clay. Brown, damp, loose to k
- E compact, low plasticity.
- 1 — ML : .. ..~ ...
MC = 15% :
- 1.50 1016.50]
= - (CL-ML) Silty clay till, trace sand and gravel. Low .
SPT| 3-4-6 to medium plastic, dark grey, damp, stiff to very
- 1 (10) stiff.
2 MC = 16%
3
-5 3('153'53 MC = 16%
4 CL-
MC = 16% ML
- |Y¥|sPT| 468
L (Al 3 (14)
5 -
MC = 16%
6
- ST 5('187'? MC = 16% kD
= 6.45 1011.55]". -

Bottom of hole at 6.45 m.



jrombough
Stamp


GENERAL BH / TP / WELL NETOOK CROSSING.GPJ GINT STD CANADA LAB.GDT 19/3/24

|
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CLIENT B&A Planning

WELL NUMBER BH23-27

PAGE 1 OF 1

PROJECT NAME _Netook Crossing

PROJECT NUMBER _3903.T01

PROJECT LOCATION _Netook

DATE STARTED _1/12/23 COMPLETED _1/12/23 GROUND ELEVATION _1019 m HOLE SIZE _6" Auger
DRILLING CONTRACTOR _Venom Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _Truck Mounted Auger AT TIME OF DRILLING _---
LOGGED BY _GS CHECKED BY _JR AT END OF DRILLING _---
NOTES AFTERDRILLING _---
&
— o
z | £ | 528 @ |2,
5E 4 g S5 <>n: TESTS 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> mO : : .
=) Casing Top Elev:
= oz =) g Top
=z z o (m)
2] Casing Type: 1"
PVC
OH A (OH) Topsoil o
= - 025 1018.75} .
11 (ML) Silty sand, trace clay and gravel. Light brown, )
[ 7] damp, stiff, low plasticity.
] ML [ 1H
MC = 13% :
- 1.50 1017.50]
= - (CL-ML) Silty clay till, trace sand. Low to medium .
S':T 3('140')6 plastic, dark grey, damp, stiff to very stiff.
2 -
MC = 14%
3
-5 3('1‘1';3 MC = 16%
4 CL-
MC = 16% ML
- Y| sPT| 479
- g 3 (16)
5 -
MC = 16%
6
B _ SZT 5ﬁ-91)1 MC = 15% A
= 6.45 1012.55|". -

Bottom of hole at 6.45 m.
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