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Re: Test Hole Program
Waverley West Subdivision Phase Il
Winnipeg, Manitoba

1.0 INTRODUCTION

As authorized by the Manitoba Housing and Renewal Corporation (MHRC), AMEC,
Earth & Environmental, a division of AMEC Americas Ltd. (AMEC), has completed a test
hole drilling program for a proposed subdivision located west of the current Waverley
West Subdivision in Winnipeg, Manitoba.

The Terms of Reference were present in AMEC's proposal WPG2010.036, dated 29
January 2010. The purpose of the test hole driling was to determine the general
subsurface soil and groundwater conditions, at the site, based on the findings of 33 test
holes drilled along the proposed roadways and retention ponds.

2.0 SITE CONDITIONS

At the time of the field investigation, the site consisted of undeveloped farm land and
was snow covered. The area was generally flat lying.

3.0 FIELD INVESTIGATION

Between the dates of 18" February to 5™ March 2010, 33 test holes (THO1 to TH33)
were drilled within the proposed subdivision at locations pre-selected by Stantec
Consulting, the civil engineer for the project. The test holes were advanced, utilizing a
CME Truck mounted drill rig equipped with 125mm solid stem augers, and operated by
Subterranean (Manitoba) Ltd. of Winnipeg, Manitoba. Test hole logging and site
supervision was provided by Mr. Brad Humbert and Mr. Anthony Lospe, of AMEC on a
full-time basis. The test holes were each advanced to the depths pre-determined by
Stantec, and were either 3.1m or 6.1m below existing grade. The test hole locations are
located on Figure 1 attached to this report. All test holes were located with our handheld
Garmin GPS with an accuracy of +/-3m.

All soils observed during test hole drilling were visually classified on site according to the
Modified Unified Soil Classification System. Groundwater and drilling conditions, as well
as any pertinent subsurface observations, were also recorded at the time of the
investigation. Disturbed soil samples were taken at regular depth intervals from the
auger cuttings. Pocket Penetrometer tests were performed on the auger cuttings.
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Upon completion of drilling, the test holes were backfilled with auger cuttings, after
verification of the short-term sloughing and seepage conditions, with excess cuttings left
adjacent to the test holes.

The test hole logs are presented in Figures 2 through 34 and show the soil profiles,
results of the laboratory testing, and comments relative to groundwater and sloughing
conditions encountered.

4.0 LABORATORY TESTING

All soil samples obtained during the field investigation were labeled, sealed in plastic
bags to limit moisture loss and transported to AMEC’s Soils Laboratory in Winnipeg for
further examination and testing. All samples were visually classified by the Project
Engineer to confirm the field classifications and soil samples from select test holes were
tested to determine their natural moisture contents. The laboratory testing resuilts are
shown on the individual test hole logs.

5.0 SUBSURFACE CONDITIONS
5.1 SOIL PROFILE

In general a layer of clay topsoil was present at each of the test holes and varied from 75
to 300 mm thick. Generally, below the topsoil was a medium plastic silty clay which was
damp to moist and firm. Underlying the medium plastic clay was a high plastic lacustrine
clay. The lacustrine clay was generally, silty, brown, damp to moist and stiff to very stiff.
In the 6.1 m deep holes, the clay often became firm and grey with increasing depth.

In many of the test holes a low plastic silt layer was observed within the high plastic clay.
This layer was generally less than about 0.5 m thick and was moist to very moist, soft to
firm and tan-brown.

A detailed description of the soil profile encountered at the test hole locations can be
found on the test hole logs, Figures 2 to 34.

5.2 GROUNDWATER CONDITIONS

The test holes were left open for approximately five minutes after completion of drilling to
observe the short-term groundwater seepage and sloughing conditions. No sloughing or
water seepage was encountered within any of the test holes during this time period.
However, it should be noted that only short-term seepage and sloughing conditions were
observed and that groundwater levels can fluctuate annually, seasonally, or as a result
of construction activity.

5.3 POWER AUGER REFUSAL

Auger refusal was not encountered during the field investigation as noted above.
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6.0 CLOSURE

The finding of this report were based on the results of field and laboratory investigations,
combined with the soil and ground water conditions encountered at the 33 test holes. If
conditions are encountered that appear to be different from those shown by the test
holes drilled at this site and described in this reported this office should be notified.

The site investigation was conducted for the sole purpose of assessing soil conditions.
No engineering recommendations are provided herein. Although no environmental
issues were identified during the fieldwork, this does not indicate that no such issues
exist. If the owner or other parties have any concern regarding the presence of
environmental issues, then an appropriate level environmental assessment should be
conducted.

Soil conditions, by their nature, can be highly variable across a site. The placement of
fill and prior construction activities on a site can contribute to the variability especially
near surface soil conditions. A contingency should always be included in any
construction budge to allow for the possibility of variation in soil conditions, which may
result in modification of the design and construction procedures.

This report was prepared exclusively for MHRC and their agents for the proposed
development as described in the report. The data provided herein should not be sued
for any other purpose, or by any other parties, without written authorization of AMEC.
The use of this report by third parties is done so at the risk and responsibility of those
parties. The findings of the report were prepared in accordance with generally accepted
professional engineering principles and practice. No other warranty, expressed or
implied, is given.

Yours truly,
AMEC Earth & Environmental

"

Brad Humbert, GIT T7r{vor Gluck, P. Eng.

Staff Gegtechnical Engineer

Retiewed By;

d

Harley Pankratz, P. Eng.
Vice President Man/Sask
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PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH01

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE [l shelby Tube [INo Recovery XsPT(N) E=Grab Sample (T split-Pen [Ecore
BACKFILL TYPE Il Bentonite [ "]Pea Gravel il Cuttings fa]Grout ([ stough f--}sand
A UNCONFINED COMPRESSION (kPa)A
100 200 300 400 a3 8o
E | WMPOCKETPENETROMETER (Pl | 2 | o) Z| = G
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w w
N4 60 8
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[ 1 C / o | sand = i
» |.‘ ......... .{llll, (-
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- [ Cr ML | sand ] -
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LOGGED BY: AL

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLET!ON DATE: February 18, 2010

Winnipeg, Manitoba
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH02

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XisPT (V) E5Grab Sample ([}spit-Pen [I]core
BACKFILL TYPE [l Bentonite [ "}Pea Gravel [/ 0rill Cuttings [a]Grout (M stough f-7]sand
A UNCONFINED COMPRESSION (kPa)A
100 200 300 400 3 Yo
E | WPOCKETPENETROMETER ()l | 2 | ) Z| = =
= - 19 SOIL E wi £ E
g 22 DESCRIPTION g|E|h| Mg
= PLASTIC  MC.  LIQUID 3 =z a
(75] (%3]
20
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- Ll / o | sand — -
L .. | .. { / -
S I I 1 -
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__1 .. : .. |I ...... % ,_1
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5 [ L
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COMPLETION DATE: February 18, 2010

Winnipeg, Manitoba

Figure No. 3
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PROJECT; Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH03

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE Wl shelby Tube [INo Recovery XspT () B Grab Sample [IT]spiit-Pen [M]core
BACKFILL TYPE Wl sentonite [ "JPea Gravel il Cuttings [a]Grout [stough f+]sand
AUNCONFINED COMPRESSION (kPa)A
100 200 300 400 o) Bl o
E | MPOCKETPENETROMETER (Pl | @ | o) Z| = =
= 0 0 300 40, s Q SOIL E Wi < =
§ JE: DESCRIPTION g|E|5| OMENS | g
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W %]
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- ke / CLAY - silty, medium plastic, moist, frozen, dark brown to black, = ; -
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AMEC Earth and Environmental LOGGED BY: BA

COMPLET!ON DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Winnipeg, Manitoba Figure No. 4
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH04

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [INo Recovery XIsPT (N) EJGrab Sample ([[]split-Pen (T]core
BACKFILL TYPE [l Bentonite [ 7]Pea Gravel Drill Cuttings [a]Grout ([ stough [-Jsand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 Yo
E | BPOCKETPENETROMETER (Pa)ll | @ | v = | = =5
P B el 3 SOIL E d1S|  comments <
[=% o o Q.
=] PLASTIC  MC.  LIQUID 5= DESCRIPTION = % @ o]
w (73]
9’ TOPSOIL (125mm) - frozen, black L
CLAY - silty, medium to high plastic, moist, frozen, brown to grey, = 4 -
/ cl- | siltinclusions, trace sand - -
/ CH :
g CLAY - silty, high plastic, moist, frozen to 1.2m, brownto grey = 2 i
Z -
% ot | - stiff below 1.2m I
Z il :
é CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace silf _"2
% inclusions — L
% = 5 —3
% - abundant silt inclusions below 4.1m .
% CH 4
é =K :
Z *5
4 =M —6
TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
NOTES: L
No sloughing or seepage encountered during drilling. Test hole 3
backfilled with drill cuttings. -

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 6.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Winnipeg, Manitoba Figure No. 5
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PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH05

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE . Shelby Tube No Recovery !ESPT (N) E Grab Sample D]]Split—Pen []]Core
BACKFILL TYPE .Bentonite E] Pea Gravel Drill Cuttings mGrout ﬂ]]}Slough Sand

A UNCONFINED COMPRESSION (kPa)A

100 200 300 400 3 Mo
E | BWPOCKETPENETROMETER kP2l | 2 | v Z| -~ =
= e i =19 SOIL Eﬂ = =
g 2|2 DESCRIPTION gy MR
a] PLASTIC  MC.  LIQUID 3= == a

w w

04060 80
L 0 e ~ TOPSOIL(75mm) - frozen, black A i
- kel CLAY - silty, medium plastic, moist, frozen, brown to grey, trace = -
. RN o | sand = ' I
- I T O A S 3
5 : 1‘ : : : I' : ; I' CLAY - silty, high plastic, moist, frozen to 1.2m, brown todark = 2 L
- ---|---1'--,--~|~-]~~-f-~-|~-]~--[---/ brown, sulphate inclusions | -
N |||||||‘|/ i
1 CTUTT / ~t
[ ...I...J...l...I...l...l...I...)...l.../ i
[ T /CH - stiff below 1.2m -
T | st =, :
i I T Y B A 3
- : 1| : : 1| : : : { SILT - clayey, low plastic, moist to very moist, firm, brown to tan, -
I LS S DU S S W A e A o i
i ) I R S A I R M = r
| JUR AU R GO O P ! IO VRN L
5 I T Y Y B A L
I : B Jl :: ::: :: . CLAY - silty, high plastic, damp to moist, stiff, tan to brown, trace i
5 ...|...1...‘...|...{...*‘.1..“...}.../ silt inclusions L
i g 11 / - I
= "'|'“1"+"|”'1”'I"'|"'|"'|"'/ = 5 -3
i C 10 / -
- S RN S RN SR AN L
| SO AR O SR Y D B i
5 I T T Y R B / R
_ ‘..I..‘J...I...I...J...I...I...[...l.../ L
F [T | - geytrown moted beow 37m i
- [ O O O I O / -
i I T O Y B A / 2
i ...‘...1...‘...I...]...[...{...‘...[.../ L
[ H"""'/ CH I

| [ I N - — I
[ I+lllllll/ firm below 4.4m =K i
3 I T Y B B B / L
n :JI::I‘II:IIIl/ - grey below 4.7m |
L5 .4.|...{...{...|.U{...}...|...|...|.../ __5
- | T O Y A A F
- ...I...1...’...‘...1...r...l...‘..‘t..‘/ -
- NERERRRERN / -
i SEAR R T P RSN i
[ UL IO SO DU JUY S T S i
| (1 T I R N / i
[ ...I...J...I...I...I...l...L..I...l.../ i
[ N I A B R I B / i
- ST TR TOUE DUOY S TR DN R S OO TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
: N NOTES: L
- EEIETE LERS SR 'EET RN REE URTY CRR SR No sloughing or seepage encountered during drilling. Test hole +
i [ T S O A N O backfilled with drill cuttings. o
| O ) S TR P SRR A L
[ SRR U0 JUUN R O OO U N SO OO i
i | S O O i
7 I T O O O

AMEC Earth and Environmental

LOGGED BY: AL

COMPLETION DEPTH: 6.1 m

Winnipeg, Manitoba REVIEWED BY: TG

COMPLETION DATE: March 2, 2010

Figure No. 6
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PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH06

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XIsPT (N) E=Grab Sample (I)split-Pen [K]core
BACKFILL TYPE [l Bentonite [ "|Pea Gravel I/ Diill Cuttings [a]Grout [l]Slough f-7sand
A UNCONFINED COMPRESSION (kPa)A

100 200 300 400 3 w5
€ WPOCKET PENETROMETER (Pa)B | 8B | v Z | = E
= 0 0 a0 4o 19 SOIL E ul| £ £
& qE DESCRIPTION glE|f, Mg
Aa PLASTC  MC.  LIQUID 5= Z=|” a

e e 175} b

20 40 60 80
| 0 T At TOPSOIL{150mm) - frozen, black N
B :lll‘::ll::ll CLAY - silty, medium plastic, moist, frozen, grey to brown, trace = 1 -
L ...|...4...;‘..|..‘|...;...|‘.‘|...;.../ Cl sand .
- I T S B I -
[ A CLAY - sity, high plastic, moist, frozen, brown to dark brown, sit = 2 [
- ---|---1---1---|---]-~f---|-~-|~-f-~/ and sulphate inclusions - L
i [ L L T A / I
B |||||||||/°"' 1
I .‘.I...J,..l...l...l...l...I...|...l.../ i
5 I O O B | L
i .:4'::::::: SILT - some clay to clayey, low plastic, moist to very moist, soft, = 3 r
_ RS Y SO Y O SO WY R O tan, trace sand | .
B I O I | r
i TS R S ML i
3 [ e I O B B r
__2 SRR R I RU T R R -2
- ::: ::::: CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace sit= 4 -
i Ll ld b / and sulphate inclusions | 3
L [ I A B / L
a ...|...4...|...|.‘.1...;...|...}...L.../ CH L
- [ O A O / L
i (| [ I T — r
3 "'I"'T"+"I"'l"'l"'l"'}"'T"'.A = 5 -3
- Pl TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
i T T NOTES: -
i T T O e e e e No sloughing or seepage encountered during drilling. Test hole i
i [ T O A I O backfilled with drill cuttings. L
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED})

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Winnipeg, Manitoba Figure No. 7
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase || DRILLED BY: Subterranean (Manitoba) Ltd. BORE HOLE NO: TH07
CLIENT: Stantec Consulting Ltd. DRILL TYPE: CME Tandem Axle PROJECT NO: WX16182
LOCATION: Waverley West, Winnipeg, MB DRILL METHOD: 125mm SSA ELEVATION:
SAMPLE TYPE [l shelby Tube [INo Recovery XsPT(N) E=5Grab Sample (IT]spiit-Pen (I]core
BACKFILL TYPE [l sentonite [ "|Pea Gravel V) Drill Cuttings f]Grout [ stough [+]sand
A UNCONFINED COMPRESSION (kPaja
100 200 300 400 3 W 9
E|m D = E
:fi P%%KET ZE()%ETR%%?ER %:)a) % % SOIL E § § COMMENTS :Eg
o o <%
] PLASTIC MC.  LIQuID 3 = DESCRIPTION = % @« a
—— 7)) &
4 TOPSOIL(100mm) - frozen, black L
CLAY - silty, high plastic, moist, frozen to 1.4m, brown, silt = 4 -
/ inclusions = C
Z - damp to moist below 0.6m = 2 i
7 3
/ CH i
% - stiff below 1.4m = 3 L
7 s
= 4 -
SILT - some clay, low plastic, maist, soft, brown to light brown, K
ML | trace sand inclusions i
CLAY - silty, high plastic, moist, stiff, brown-grey mottled, silt i
% inclusions L
% =K -3
Z - abundant silt inclusions below 3.8m I
7 3
% cH 3
% E 6 L
7
% - firm below 5.5m [
é =M -
TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
NOTES: L
No sloughing or seepage encountered during drilling. Test hole -
backfilled with drili cuttings. r
. LOGGED BY: BH COMPLETION DEPTH: 6.1 m
AMEC Earth and Environmental REVIEWED BY; TG COMPLETION DATE: March 5, 2010
Winnipeg, Manitoba -
Figure No. 8 Page 1 of 1




16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase |l

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH08

CLIENT: Stantec Consuiting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XIsPT (N) E=Grab Sample ({]spiit-Pen [T)core
BACKFILL TYPE .Bentonite - |Pea Gravel DriII Cuttings Grout U]]]Slough [:Z]Sand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 Yo
E | WPOCKET PENETROMETER (Pl | 2 | o Z | = =
g Bt Sl 5|2 oL EJ 2121 commenTs =
g = | = DESCRIPTION 21215 &
PLASTIC  MC.  LQuiD Fo) Z| S o
w w
| 0 H TOPSOIL(75mm) - frozen, black Ve L
- / CLAY - silty, medium plastic, damp, frozen, black to grey to brown= -
I / a ] i
i //, i
i SILT - clayey, fow plastic, moist to very moist, soft, tan, trace sand= 2 L
1 M L1
i / CLAY - silty, high plastic, damp, stiff, abundant sulphate inclusionﬁ 3 i
-, % ”
i % CH | moist at 2.2m = 4 i
I % - sitlense 75mm thick at 2.7m I
-3 4 = -3
- TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
- NOTES: i
| No sloughing or seepage encountered during drilling. Test hole i
5 backfilled with drili cuttings. L
[, "
- F
s s
;6 _—6
- L

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Figure No. 9
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase |l

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH09

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XIsPT (N) £ Grab Sample [[Ispit-Pen lcore
BACKFILL TYPE Ml sentonite [ "]Pea Gravel [/ piill Cuttings 3] Grout [Mstough f-]sand
A UNCONFINED COMPRESSION (kPaja
100 200 300 400 3 Wl o
E | WPOCKET PENETROMETER (P}l | @ | ¢ el 2| = E
et W00 200300 400 ?, § SOIL iy E § COMMENTS =
a ol s o [=3
] PLASTIC  MC.  LIQUID 3= DESCRIPTION ==x|? a
w w
R TOPSOIL(75mm) - frozen, black i
/ CLAY - silty, medium to high plastic, maist, frozen, brown to grey, E 1 -
/ Cl- | trace silt inclusions - r
CH L
A i
/ CLAY - silty, high plastic, damp to moist, frozen to 1.4m, brown to= 2 L
% dark brown, silt inclusions | o
7 :
Z CH | - moist, stiff below 1.4m = 3 i
Z =
/ = 4 -
CLAY - high plastic, moist, stiff, brown-grey mottled, trace silt i
/ inclusions -
% CH -
é = s 3
TEST HOLE TERMINATED AT 3.1m BELOW GRADE. r
NOTES: "
No sloughing or seepage encountered during drilling. Test hole i
backfilled with drilt cuttings. L
—4
5
—6

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Figure No. 10
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH10

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l sheiby Tube [/INo Recovery XIsPT (N) E=3Grab Sample ([[]spit-Pen [I]core
BACKFILL TYPE [l sentonite [ ]Pea Gravel ¥/ Diill Cuttings [ a]Grout [Tl Siough [-sand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 o
E BPOCKET PENETROMETER (kPa)l Q0w = = g
g S S 4 SOIL 59 2 comens | £
[=% o= o .
3 PLASTC MC. QD | B | = DESCRIPTION ==z © 8
w w
~TOPSOIL{75mm) - frozen, black L
/ CLAY - silty, high plastic, moist, frozen to 1.4m, browntodark = 4 -
/ brown, silt inclusions = i
Z - damp to moist below 0.6m = 2 [
% :
/ CH -
Z - stiff below 1.4m = ; i
/ ,
ML | SILT - some clay, low plastic, very moist to wet, soft, tan to light =4 4 -
"\brown, some sand /1— -
/ CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace sil i
/ inclusions L
/ CH L
é = -3
TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
NOTES: i
No sloughing or seepage encountered during drilling. Test hole i
backfilled with drill cuttings. L
-4
5
—6

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Winnipeg, Manitoba Figure No. 11
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PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH11

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XJsPT(N) = Grab Sample (I spiitPen [Kicore
BACKFILL TYPE [l Bentonite [ 7]Pea Gravel K A0iill Cuttings [a]Grout [T]stough f-sand

A UNCONFINED COMPRESSION (kPa)a

100 200 300 400 3 Hl o
€ | WPOCKETPENETROMETER (i@ | 2 | o) [ e E
= 100 200 300 400 % § SOIL wid| = COMMENTS =
[ o [=%
3 PLASTIC  MC.  LIQUID 3= DESCRIPTION = % < 8
(73] (22}
20 40 80 8

[0 R TOPSOIL(110mm) - frozen, black -
- N Y ERN XY P R O 77 CLAY - and silt, medium plastic, moist, frozen, light grey to brown = 4 -
- el / ¢/ | toblack, trace sand ~ -
- [ I O N R 3
i : 1| : : : I' : : Ir SILT - clayey, low plastic, moist, frozen to 1.2m, tan to dark browne—=] 2 .
- R ERD (R EE LR LR ERE IR Rl SR ML | trace sand, trace fight grey silt pockets ~3cm in size. | -
IR U O S Ot L O IO o / CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace silf L4
s Lrrr / inclusions -
s SR T R U T B AU JOR W L
5 I T Y B A / L
A SRR T WY 1O DU DY OO OO OO — L
s I L R R / — 3 L
- [ O T I / -
- : 1| : : 1| { : : |r / - 15cm thick, tan, very soft silt seam at 1.8m -
E "'|""I"'l"'I"']"'["'I"'I"'['“/ L,
| S DU S o S O O — -
[ T / = 4 r
5 DN PO P R TP POV PR OO PO O L
B I T O Y B A / L
R ...|...4...|...|...|4..;..4|...|...;.../ L
- I / -
- ..'I...‘!.UI“'I"”I"'}"'I"'}..‘}“‘/ -
B [ T I e O N = B
3 ...I...1...|I.I...]A..‘...IA..I...f.../ — 5 -3
S RERRENEENN :
i SRR RN I R R / i

[ O O O O S O B | i
: ‘..I....I...I....I....IH‘I....IH.‘I‘.‘I...‘/ CH _grey_brownbelow3.4m :
B JR FORo PO Pt Y PO N R O S L
L [ O I A R / L
i ..A|..‘4...|...|A..|...;...|...|...;.../ L
- A / -
| ...IA..VI...I.A.]...I.‘.I...I...I.../ i
L §

ll 111111 _ — [
[ ...I.’.I...l...I....I...I....I...J...I..../ fim below 4 4m = ° [
i [ O Y I I R A / i
i ...I...J...I...I...J...l...I...!...l.../ L
- [ O O A N / +
3 B RPN DY R TR PO AP PR FO S L5
- [ O O A R | -
- ...I-..1...I...I‘..1...r...l<..1...r..- -
i [ O O A R / 3
i "'I"'l‘"l"'l‘”l"'r“‘l”'|"'r“'/ L
[ IS O VUt S SO St oo i
i [ A A A T A I i
i S Rt vt T U i
B I T Y B A B / L
I P R A TR I SO RO O TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i

(R EE R I E] SN AR O NOTES:
3 I T O Y A A : r
i B N I PR PR No sloughing or seepage encountered during drilling. Test hole -
i I e I O O backfilled with drill cuttings. -
: SE SO I A A SRR L
- UL SO U N SO D i
i I i
7 N N T

16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGEDBY: BH

COMPLETION DEPTH: 6.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Figure No. 12
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase || DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH12

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axie

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE W shelby Tube [INo Recovery XisPT(N) = Grab Sample (IT)split-Pen [I]core
BACKFILL TYPE Wlsentonite [ "JPea Gravel [/}l Cuttings fa]Grout ([T stough f-7]sand
AUNCONFINED COMPRESSION (kPa)
100 200 300 400 3 gl o
‘E | WPOCKET PENETROMETER (Palll | 2 | & = | = E
= 0 0 a0 S SOIL E e COMMENTS %
g a2 DESCRIPTION 2|5 g
al PLASTIC ~ MC.  LIQUID ] Zl=x|“ a
——e @ &5
20 40 60 80
| 0 N Y Y A N T A 4 TOPSOIL(100mm) - frozen, black i
- el b CLAY - silty, medium plastic, moist, frozen, light grey to brownto = 4 -
- e e / o | black, trace sand, organics — -
. BEREEEEE é i
i Pl - some clay, low plastic, moist, soft, tan to light brown, trace = 2 L
[ L T S O i
B I D A A R R A -1
N SRR A T O AU PO O O PO B ML L
| I T Y A O B L
i T T P T O T P e = L
X el I T R O O T B = 3 K
. F Y N Y P |
[ rrrrrra vy CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace sil{ r
[ [ T T O B B I | r
I O O O — i
1 I et R I R R / = i
. ...I...J...l...l...l...[...l...I...[.../ CH L
| I T O O I | L
i SO R TR DU IO T B IO T O L
- | T O O A | / F
- [ I O A | — 3
L3 "'I"'1"'|.'I"'I"'l"'l"'I"'I'“é — 5 -3
- P e TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
: 1 O T R I A B NOTES: L
i UL T S T U e T No sloughing or seepage encountered during drilling. Test hole i
i [ T A A I backfilled with drill cuttings. L
| S T O T O O O OO i
- I T O O O A | L
B BTN U T PRV TR VY PR IO SN B L
5 I T Y I O B | -
i I T O Y I O B | r
| TR PO A PO I RN r
[ UL O VUt U SO A e o [
i [ Y T I B B i
i LU FO DY O OO O 1O N P i
5 I Y Y B I |
| bl g L
L I O O O O O B | L
5 SIS T AN IO AT W NS DO B -5
- I O O A O A | -
- ...I....l...l...I...14..r...|...I.--r..- -
I I O O O O O B | r
| SR SIS NSO S S R i
[ LU SO DU UL SO O S Do i
| [ S Y I R A | i
i SO TN DY A NN A SO B L
| I O O Y I O B | L
PSS O O S DU O T SO T P L
- I T O Y B O B | _6
5 I T O Y B O B | +
i T S R |
i [ O I I R R | r
- R T SN SRR |
i LR OO SO U S A S B i
i Y Y R A A i
7 N T Y I i

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Winnipeg, Manitoba Figure No. 13

Page 1 of 1




16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH13

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE B shelby Tube [/INo Recovery XsPT (N) = Grab Sample (I)split-Pen [K]core
BACKFILL TYPE Il sentonite [ )Pea Gravel Drill Cuttings [a]Grout [Tslough f-i]sand
AUNCONFINED COMPRESSION (kPajA
100 200 300 490 a g o
E | WPOCKETPENETROMETER (o)l | 9 | ¢ = €
£ 100 200 300 400 § § Sg'"- wl = COMMENTS £
@ o
a s MG uaup | 3| = DESCRIPTION = % @ A
2 (%
60 80
. 0 [ T T T £ TOPSOIL{125mm) - frozen, black i
- ekl CLAY - silty, medium plastic, moist, frozen, dark brown, trace sit = 4 -
i Lo / o | inclusions — -
- "'*/ - trace rootlets end at 0.3m -
- L / -
i ll : : : / CLAY - silty, high plastic, damp, frozen, brown to dark brown, silt == » L
- {||{/ inclusions = .
I [ / i
B T /CH 1
[ llll/ i
i Ll / i
i :::: [[[]] ML | SILT - some clay, low piastic, moist, soft, light brown to light grey, = 3 r
| ||{|/ n\trace sand | i
- Lol / CLAY - silty, high plastic, moist, stiff, grey-brown mottied, silt L
- llll/ inclusions .
[ [ r
_—2 AR I Y % - 9cm thick silt seam, light brown, soft at 2.0m __2
Ll —
[ T /CH = ¢ r
B llll/ K
I L / i
5 ||||/ L
- [ | =
I S T DU T R TN ||I|/ |
| 3 ::'}: '/ = 5 L3
- Pl TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
i S NOTES: i
I T R [ T O No sloughing or seepage encountered during drilling. Test hole i
i [ backfilled with drill cuttings. L
B [ TP T D B L
- [ | L
5 b b L
5 [ | L
i [ L
i SR RTINS i
I SO U Ot SO o R i
i ] [ | :
i SO Y R NN B i
I T -
B PPN RN E PO L
- [ | L
L 5 I O -5
B [ | F
- --.]...I...i...r... -
3 [ | -
| SR N RSN -
IS O O O DOt I LN S N -
i T i
i UL T e e i
s [ | |
6 el 6
- [ | L
- [ | -
_ b i
i [ L
[ N R B A r
[ R I [
i T i
7 Lt

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: March 5, 2010

Winnipeg, Manitoba Figure No. 14
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM {GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase I DRILLED BY: Subterranean {Manitoba) Ltd. BORE HOLE NO: TH14
CLIENT: Stantec Consulting Ltd. DRILL TYPE: CME Tandem Axle PROJECT NO: WX16182
LOCATION: Waverley West, Winnipeg, MB DRILL METHOD: 125mm SSA ELEVATION:
SAMPLE TYPE [l sheloy Tube [/INo Recovery XsPT (N) £ Grab Sample ([Jspit-Pen [I]core
BACKFILL TYPE -Bentonite [ ]Pea Gravel ol Cuttings BGrout []]]]Slough E]Sand
A UNCONFINED COMPRESSION {kPa)a
. 100 200 300 400 3 W o)
E | MPOCKET PENETRO m | = E
rg sl il i = % SOL E gl s COMMENTS 2
=% o o o
a PLASTIC  MC.  LiQuiD 3= DESCRIPTION = % @ a
———— & &
~TOPSOIL(75mm) - frozen, black L
/ CLAY - silty, medium plastic, moist, frozen, grey, trace sand, traceE 1 -
/ ¢ | gravel, trace silt = i
é CLAY - silty, high plastic, moist, frozen to 1.1m, brown to grey, silt= 2 i
/ inclusions - L
Z :
/ al damp and very stiff below 1.1m C
7 :
SILT - clayey, low plastic, moist to very moist, soft, tantogrey = 4 -
o —2
ML L
1l E 5 __3
TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
NOTES: r
No sloughing or seepage encountered during drilling. Test hole i
backfilled with drill cuttings. L
-4
s
L6
. LOGGED BY: AL COMPLETION DEPTH: 3.1 m
AMEC Earth and Environmental REVIEWED BY: TG COMPLETION DATE: February 18, 2010
Winnipeg, Manitoba .
Figure No. 15 Page 1 of 1




16182 - WAVERLEY WEST.GPJ 10/03/19 09:54 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase |l

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH15

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shetoy Tube [/INo Recovery XIsPT (N) E3Grab Sample (IIJspiit-Pen [K]core
BACKFILL TYPE [l Bentonite [ ]Pea Gravel Drill Cuttings [ a]Grout [slough f-:}sand
AUNCONFINED COMPRESSION (kPa)A
100 200 300 _ 400 3 )
E | WPOCKET PENETROMETER (Pa)l | D | & Z| = €
= 00 030 400" 19 SOIL E wiZ £
g 212 DESCRIPTION g5 WS g
o PLASTIC MC.  LIQUID > S a
w [73]
| 0 7/ TOPSOIL(125mm) - frozen, black L
- e CLAY - silty, medium plastic, moist, frozen, dark brown, trace sitt =5 4 -
- / al inclusions, trace silt fayers ~2mm width = r
[ % CLAY - silty, high plastic, moist, frozen to 1.5m, brown todark = 2 L
- brown, silt inclusions | -
» % CH | - trace pebbles from 0.9to 1.2 m L4
i %U ML | SILT - clayey, low to medium plastic, moist, soft, lightbrownto = 3 i
i n\grey =" i
- / CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace silf -
- / inclusions -
—2 % -2
i T / = -
L | 1 / L
i L / i
_ | } L
8 | I L
- | ‘ / -
L | I — i
-3 R % = © ~3
] | | | r
i | A i
i | Lo / i
- | | | / L
i | Lol / L
| | [ [ A
L | | b CH -
L | | | / -
-4 | NS / - firm below 4.0m 4
I | e / I
[ | L1 / I
| [ =

I L / =7 [
[ CUTTT / i
u l ol L
L | (I L
5 | [RE R Y / =5
: AN R / L
- bttt / -
i | o r
i | ey r
i Lol / i
| [ N / i
[ T OO O OO O / [
5 [ N i
[ 6 gkt — L
I B R R =8 6
s S IO SR R TR SR N TR TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
: [ T T T T I B I NOTES: -
- NSRRI EET TUT LRI TUF IPRE PRI RES No sloughing or seepage encountered during drilling. Test hole 3
i A backfilled with drili cuttings. 3
L T RE S0 J0% RSO R B [
i SOUUU SO DU R SO DU NS O [
i I O R A I B i
7 AU I N B

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 6.1 m

Winnipeg, Manitoba REVIEWED BY: TG

COMPLETION DATE: March 5, 2010

Figure No. 16
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PROJECT: Waverley West Subdivison Phase |

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH16

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/18 09:54 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE Wl sheiby Tube No Recovery XisPT(N) E3Grab Sample (I} spiit-Pen (T]core
BACKFILL TYPE Wsentonite [ “JPea Gravel Aol Cuttings {a]Grout [IT}slough f-]sand
AUNCONFINED COMPRESSION (kPaja

100 200 300 400 3 o)
E | BPOCKETPENETROMETER (P2l | 2 | o Z| = =
= ol 09 SOIL E w ;Zr COMMENTS =
& 4|2 DESCRIPTION S| 5 B
o PLASTIC MC.  LIQUID o] =1k o

—— @ &

0 4 60 80
| 0 [ Y Y O B I TOPSOIL{125mm) - frozen, black L
- R RATE TUN [P SPR O PR SOY CLAY - silty, medium plastic, moist, frozen, grey to dark brown, = -
- Lhrr e / ¢ | trace sitinclusions ~— -
- N I A / -
| : 1| : : 1| { : : { / CLAY - silty, high plastic, moist, frozen to 1.4m, browntodark =1 2 L
- ~~~|~~-]~--|~--|-~~]~~-[~--|---]---[---/ brown, silt and sulphate inclusions | -
I [ T T L O e / I
1 I R A R R / 1
5 ...I...J...[...I...l...l.ul...l...l.../ L
i I : ol |l [ |l /CH - siff below 1.4m -
I b [ T oo boken, — L
. Dm0 / = 3 I
N ...|..‘{.‘.}...|...{...|...|...{...}.../ |
B I O Y I A B / 3
| R I S R i
i I Y Y O O T I | r
‘_2 B I ) I A I R CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace sl 4 _—2
5 |||||||||/ inclusions = i
[ I R A R R / i
I ...I...J...I...I...J...{...I..‘I...l..A/ i
B I O Y I T I L
| ...|‘..4...|A..|...|...|...|...|...;.../ CH i
- I T O Y I I I / L
- ‘..I....i‘..l...I...i...i...l...I...I.‘./ -
3 (. [ O I A | ot o
L3 "'|”'1"+"|"'|"'l"'|"'|"'["'A 5 L3
- Pl TEST HOLE TERMINATED AT 3.1m BELOW GRADE. :
] O N B RH R NOTES: .
i ST T R O DU A T No sloughing or seepage encountered during drilling. Test hole i
i [ N N I R N backfilled with drill cuttings. L
2 PPN U U Y SO Y S T Y S L
5 I O I T I L
L R AP O DR O PR SO RS PO B L
- I T O Y I A I L
3 I T Y I I I F
i SRS R SO R A i
i UL U SO N SO SO OO S O -
i TR R A E S I B i
. S O N O SO DO S FOO DO N
5 I O O R I I B | r
B JO PO P O " DO St O DO SO L
- [ O Y I A A | a
L5 B T N NP Y D O Y SO L5
- [ O Y I A A | o
- ...I...1..‘|...I...1...r...|...i...t... -
i I T T Y R A 2
i T TR T i
[ LR O SO O SO NS U S .
| [ R I B A | i
i U T R e T SR AU PN L
B I O R (O B B | |
6 P P I D P O P -6
- I O R (O B B | L
i I O R (O I B | -
_ AU R T S RO S A i
i I O O I B B | I
_ T T T T T L
[ SO U U DU N SR U0 AOUS O T I
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH17

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery DXsPT(N) E=Grab Sample (IT)split-Pen [Mcore
BACKFILL TYPE [l Bentonite [ "]Pea Gravel ¥ rill Cuttings fa)Grout [T]Slough f-7]sand
A UNCONFINED COMPRESSION (kPa)A
100 200 300 400 3 g o
E | MPOCKET PENETROMETER (kPa)B | 2 | o) Z| = =
= 100 200 300 400 § 333 SOIL iy g § COMMENTS =
g = | 3 DESCRIPTION 23| 5 g
PLASTIC MC.  LIQuUID o 2| S o
2 %)
i TOPSOIL(300mm) - frozen, black L
v ’, E 1 0
CLAY - silty, high plastic, frozen, brown to dark brown, silt C
/ inclusions - r
/ - trace organics from 0.55to 0.6 m = -
% cH ] i
Z 3
SILT - and sand, low plastic, very moist, soft, light grey = 3 i
ML , -
- clayey, light brown below 1.7m i
CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace toF= 4 _“2
% some silt inclusions ] i
/ﬁ : E 5 __ 3
TEST HOLE TERMINATED AT 3.1m BELOW GRADE. 3
NOTES: r
No sloughing or seepage encountered during drilling. Test hole i
backfilled with drifl cuttings. L
]
—5
—6

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

Winnipeg, Manitoba REVIEWED BY: TG

COMPLETION DATE: March 5, 2010

Figure No. 18
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PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH18

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

16182 - WAVERLEY WEST.GPJ 10/03/18 09:55 AM (GEOTECHNICAL REVISED)

LOCATION: Waverley West, Winnipeg, MB DRILL METHOD: 125mm SSA ELEVATION:
SAMPLE TYPE [l shelby Tube [/INo Recovery XIsPT (N) = Grab Sample (I[]spit-Pen [Icore
BACKFILL TYPE [l sentonite [ ")Pea Gravel Drill Cuttings 2] Grout ([T} slough f-7]sand
AUNCONFINED COMPRESSION (kPa)
100 200 300 400 > gl o
E | WPOCKETPENETROMETER (kPa)B | 2 | ¢} 2! - =
pgl Wl el - = SOIL 5| E COMMENTS £
8 a2 DESCRIPTION 5|5 I3
o PLASTIC MC.  LiQuiD o) = S a
[} (75}
2
L0 i g TOPSOIL(125mm) - frozen, black B
- cokedn CLAY - silty, high plastic, moist, frozen to 1.5m, browntodark = -
i : B {' B % brown, silt and sulphate inclusions, trace organics — -
i : - 1| - / - organics end at 0.5m i
- | | / E 2 o
[
SRR 7 g
[ B C
L (. / L
I I / . = 3 i
L g / - moist, stiff below 1.5m L
- I l |
SEEy 7 :
PN % _2
I : . : ...... / - brown-grey mottled, trace silt inclusions below 2.1m =~ 4 -
I Ll / i
| (. / L
i b / L
L ] | L
- cerfeegees L
: [ / =N i
3 g / — L3
i || / CH i
i SRR -
| S T o i
i 1 [
B e / L
[ 1] / I
[ : h 4| h / - firm below 3.8m r
i (| / F
| SERRS / i
I / 3
| gl —
I Wl / = ¢ I
N [ / L
_ [ .
L5 RS A | 5
s | / :
- I / i
| SRS i
I VU0 O Y / I
s : J' / - grey-brown mottied below 5.6m L
: . .I. . I . / :
6 | lwh '/ =! -6
- b TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
[ U NOTES: I
- e No sloughing or seepage encountered during drilling. Test hole -
i [ backfilled with drill cuttings. -
i SRR i
[ S i
[ I i
7 [

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 6.1 m

REVIEWED BY: TG

COMPLETION DATE: March 5, 2010
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PROJECT: Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH19

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE Wl sheloy Tube [/INo Recovery DXspPT (N) EGrab Sample [ spiit-Pen [[lcore
BACKFILL TYPE [l Bentonite [ “]Pea Gravel ¥ biill Cuttings fa]Grout [T}Slough f-Jsand
A UNCONFINED COMPRESSION (kP2)a

100 200 300 400 o] Yo
E | @POCKETPENETROMETER (P2l | 2 | o) Z| = s
= w0 oo | 2 |8 SOIL E W< £
5 AE DESCRIPTION g3 Mg
o PLASTIC  MC.  LiQuiD > 2= @ a

i » &5

0 4 60 8
| 0 Y T T R T B A A TOPSOIL(300mm) - frozen, black i
i I OO M I I 4 = i
- (| | (| —] L
B et : e II e :I} " SILT - clayey, low to medium plastic, moist, frozen, light brown to L
L Pror ML | dark brown to grey, trace sand, trace organics to 0.5m L
- AR EERY RS N (R XEX IREY CRR X ~- poor sample recovery from 0.3 t0 0.8 m = -
1 mlm|m|mlmI_._I_._I_“I_._I___/ CLAY - silty, high plastic, moist, frozen to 1.5m, moist, stiff, = i
| : } : : ll If : : |[ / brown-grey mottled, some silt inclusions i
B CVTTTTTT / -
I ...I...J...l...I...l.‘.l...I...I...l.../ 1
I [ O O T Y I B A / L
i ISR IO DU O TUR N O AT B ] A
: [ T T I I I / = 3 X
5 ...|...{...|..‘|.‘.|...+...|...|...}.../ L
. BEEEEEEN / I
| O S NN R R R H i
I [ T O O A T u
__2 [ I e R I R B - trace silt inclusions and layers at 2.0m —2
i .Hl...J...l...l....|...|..‘.|....|...|..../ o i
[ I Lt B A R I / = ¢ r
B FR T U U A DU S T DU |
B I T T O R O L
B SR U T (A T FOR B IO P O L
- [ T T Y I T I / +
- [ Ty I O A | — 3
- Frr ol TEST HOLE TERMINATED AT 3.1m BELOW GRADE. r
- S 0 1R O O I A NOTES: i
i S R T T O T T No sloughing or seepage encountered during drilling. Test hole i
R [ backfilled with drill cuttings. L
| LT TN DU N N SO OO OO B i
- I O O Y A B A L
B OO T R G T PO BT DR B |
3 I O O Y E B I F
B R SRR X SR RE O S ORI -4
i I T O Y O B I F
i S SRR PO S RO I i
. UL OO U U OO N A0 O oo i
| I O Y I I A r
i UL O O A S O O O r
| I O O Y I O B | |
B JVON P OO VO 'V PO RPN O DO SO L
- I O Y I O A | L
L5 P TR DR R DO A RO P L5
B I O Y I O A | +
- ...|...1...|...I.‘.1...t...|...I...t... |
i I T O Y I O B | r
i SR Y RSO O S i
i SO SO DU OOt U O S B i
| [ T A B R A | i
i SO AU T DAY AU PO A O B L
B I T Y N O A | L
NP S OOV OO OO IO PO SO O o B
- I T T Y O I I _6
B I T T Y O I I -
i I O O O Y B r
i SRR I I R S SN AN i
[ UL U OO UL O DU N SO i
3 [ Y Y O O I i
7 NN O IO O I
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LOGGEDBY: BH
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PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH20

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE [l shelby Tube [/INo Recavery XIsPT (N) E=5Grab Sample [IT]spiit-Pen [(Core
BACKFILL TYPE [l gentonite [ 7)Pea Gravel ] orill Cuttings [a)Grout [stough f-:]sand
A UNCONFINED COMPRESSION (kPa)&
100 200 _ 300 400 o] Bl o
E | WPOCKETPENETROMETER (P | 2 | ¢ cZ| = E
= 00 200 300 400 § § SOIL w| o § COMMENTS £
[=% o o. =%
5 v o 2|2 DESCRIPTION “HE 5
w [42}
60 80
0 T Bs R TOPSOIL(75mm) - frozen, black i
- |k gl l---l---l---|~--l---/ CLAY - silty, medium plastic, moist, frozen, grey, trace sand, trace= 4 -
- [ I | / cl grave[ — -
i [ I | L
[ |l II : : |r CLAY - silty, high plastic, moist, frozen to 1.1m, brown to grey, silt= 2 i
3 ---]-~-[---|-~~]~~~[~~/ and sufphate inclusions o L
i 4..14.41...I,..l...l.../ CH | -damp to moist, very stiff befow 1.1m i
L I T T B -
T [ N DA O R P 1...|...|...[..../ =3 -
- [ —_ =
' L SILT - clayey, low plastic, moist, firm, brown to tan, trace clay r
| AR L
i Ll lenses L
Lgl. Ll L] — C
[ CTT NE — i
_ L C
| [ T I L
B A PO B N TR L
s o L
- --~1~-t~~|~--l---r---//' CLAY - silty, high plastic, moist, stiff, brown to tan, trace sand -
- [ I I | — §
-3 "'1"'["'|"'|'”f"'/ = 5 3
i [ . L
- |I|ll/ i
i :::::/ - grey-brown mottled befow 3.4m -
[ ...1.”1...|...|.‘.l.../ I
L [ | L
L A PO SR TR L
B [ I | L
4 :::lllf/ - grey below 4.0m 4
[ ""'/ . i
[ B o] i
[ Illll/ = ° B
[ CUT / I
[ ...1...1...|...|...1.../ L
- [ T O L
L5 A PO B O PO 5
: B / -
[ }{::{/ - soft below 5.2m C
_ REREEN7 _
[ L IO S O S i
[ A I / i
[ ...}...l...l...l...l.../ i
[ o / I
L 6 T OO DO OO OO OO — L
[ T A =N -8
L e e e TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
| e NOTES: L
- RS PRRT RR NP FER TOF No sloughing or seepage encountered during drilling. Test hole -
i [ I T backfifled with drii cuttings. -
| SRR SR i
[ SO SO UL U S IO DY i
| [ I B L
7 |

AMEC Earth and Environmental
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH21

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE Wl shelby Tube [INo Recovery XspPT (N) E=Grab Sample ([T}spiit-Pen [I]core
BACKFILL TYPE Wl sentonite [ ]Pea Gravel ¥/ Dill Cuttings [alGrout [T}Slough [-Jsand
A UNCONFINED COMPRESSION (kPaj
100 200 300 400 a )
E | BPOCKETPENETROMETER (Pa) | 2 | ¢ el Z| = T
= 100 200 300 400 5 Q SOIL | < COMMENTS =
g |2 DESCRIPTION 235 8
=] PLASTIC  MC.  LIQUID 3 Z = a
w o
4 TOPSOIL(90mm) - frozen, black L
CLAY - silty, high plastic, damp to moist, frozen to 1.1m, brown o= 4 -
/ grey, trace sand ] r
é - damp to moist below 0.6m = 3 L
/ 1
/ - very stiff below 1.1m i
Z § | :
Z - grey, firm, moist below 1.8m I
2
/ = 4 i
% - 10cm silt layer at 2.4m -
% E 5 -_ 3
% CH i
% - abundant silt pockets below 3.7m -
7 3
% = l
% - trace oxidation inclusions below 4.6m i
é _5
N 2 =, 6
TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
NOTES: L
No sloughing or seepage encountered during drilling. Test hole -
backfilled with drill cuttings. -

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGED BY: AL

COMPLETION DEPTH: 6.1 m

REVIEWED BY: TG

COMPLETION DATE: February 18, 2010
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PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH22

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XsPT(N) E=Grab Sample (I spiit-Pen [I]core
BACKFILL TYPE [l Bentonite [ ")Pea Gravel Drill Cuttings Grout ([Tl stough f-}sand
A UNCONFINED COMPRESSION (kPz)a

. 100 200 300 400 a ¥l o

E BPOCKET PENETROMETER [kPa)l | @2 | ) Z | = E
= 00 200 300 400 % § SOIL E i § COMMENTS =
() o o [=%
a PLASTIC MC.  LIQUID 5= DESCRIPTION = % @ 3

w (3]
N4 60 & .
0 1 T T Y O O B / ~TOPSOIL(65mm) - frozen, black i
- ek [odocbddend / CLAY - silty, medium plastic, moist, frozen, grey to black, trace = L
B (. | I T I / cl sand == -
| o] [ Y P O P |
- [ I T I 7, L
[ i VU VA [TCIAY sy, High plastic, damp to moist, very SH, brown-grey =) 2 I
: T ! [-~-|-~~|~--[---/ mottled, trace sand L
I (. o1 B
B I T / 1
I l...I...I‘..l.../ I
I I Pl / i
| o ododo — i
s o Lol / = 3 L
| e |...|...[...|..../ |
3 (I [ | / r
i T [ A R CH r
i (I [ r
2| I"'I"'I"'f"'/ - firm, moist below 2.0m 2
| L — -

i i T / =K i
i Ll Lobot L / - grey-brown mottled below 2.3m i
- : } 1 : : IL / - 7cm thick silt layer at 2.4m -
- (I [ | / L
- (. [ = 3
L3 .A.I,I1 [”'l"'l"'[“'A i 5 -3
B | o TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
- R TR NOTES: i
i L R o] No sloughing or seepage encountered during drilling. Test hole i
i : J| I I[ I backfilled with drill cuttings. L
IR LoLh l... i
L (I [ L
B s boodeodeibee L
- (I [ o
i (I [ 3
i b e l
i LR SO JO O Lo i
i (I [ i
| B [ O T i
i 1 U i
| ol bl L
S (| [ I | L
L5 cbeed Focdooeonbond |5
B (| [ +
i (I [ I r
| ST T i
[ LN SO U [ O i
i (A T i
I L) ] i
L (I [ T L
P Lol N
- (I [ -6
| e boofoeqenobeeo |
- (I [ +
i [ [ r
- SE T L
i UL N T O Y [N O B i
[ i T i
7 L I T

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase !

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH23

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XsPT(N) EGrab Sample (IT) spit-Pen [[]core
BACKFILL TYPE [l sentonite [ "}Pea Gravel F/)rill Cuttings 3] Grout [l)Stough f-2]sand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 g o
E | BPOCKETPENETROMETER (Pl | 2 | ¢ =z = G
= 100 200 300 400 § § SOIL iy éj E— COMMENTS =
[=% al=s|a [=%
3 PLASTIC  MC.  LIQUID 3 = DESCRIPTION Z = « ]
w o
| 0 - TOPSOIL(100mm) - frozen, black L
- / CLAY - silty, medium plastic, moist, frozen, dark brown to grey, == 4 -
i / a1 | frace sand, trace silt inclusions ™ C
i é CLAY - silty, high plastic, damp to moist, frozen to 1.2m, brown to— 2 i
- / grey, silt and sulphate inclusions _ L
s % g
[ / :
i / - moist, stiff below 1.2m I
s CH — L
| % — 3 A
:.2 / —2
- CLAY - silty, high plastic, very moist, stiff, brown-grey mottled, sitF= 4 -
- % and sulphate inclusions o r
[ % CH !
3 A L~ moist at 3m = 5 -3
B TEST HOLE TERMINATED AT 3.1m BELOW GRADE. L
: NOTES: L
- No sloughing or seepage encountered during drilling. Test hole r
i backfilled with drill cuttings. i
" -4
B 5 :—5
[ -0
- L

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010
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PROJECT: Waverley West Subdivison Phase i1

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH24

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:556 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE [l shelby Tube [/INo Recovery XJsPT (N) EJGrab Sample (1] spiitPen (ICore
BACKFILL TYPE [l sentonite [ ")Pea Gravel {/orill Cuttings [a]Grout ([{}lough f-]sand
A UNCONFINED COMPRESSION {kPaja
100 200 300 400 = o)
E | WPOCKET PENETROMETER (P2l | @ | ¢ Z| = T
= 0o 0 0 19 SOIL E W< £
§ 212 DESCRIPTION g|Z|5| MRS g
a PASTC  MC. uaup | B | = =z|° a
7 P
0 4 60 80
0 1 T Y Y R A 4 TOPSOIL(100mm) - frozen, black i
- bbb CLAY - silty, medium plastic, moist, frozen, black to light grey to == 4 -
- . ¢l | brown, trace sand, organics, and silt inclusions == -
s --»I--~+~-}~-»I-~-t~--}--~|---t-~-}~~-/ L
! L -
3 : 1| I' : 1| { : : I' / CLAY - silty, high plastic, moist, frozen to 1.2m, brown to dark ==~ » L
|- |][|][|][/ brown’si[tinclusions ' "
i [ L T A / i
1 R R N A / 1
a ...I...l...l...I...J...l...l...l...l.../ L
[ CET /CH - stiff below 1.2m I
_ bl ookt — i
- [ o R / = 3 L
3 "‘|""l"'|'"|"'{"'}"‘l'”l"'}"'/ L
F [ O O B B | -
5 P T R S NN . _ . _ . L
- LI / CLAY - silty, high plastic, moist, stiff, brow-grey mottled, silt = 4 -
L2 |]||][|l[/ inclusions = -2
i AL ||||||/ —_— i
[ | |+| T / — i
[ ..‘|...J...|‘..|...1...1...|...|...1..A/ i
L I O O O U O I | .
i ST T Y IO TR WO TN FOR B i
3 I O O O B O B | / L
- ...|.‘.1..‘|‘..|...1...'...I...I...t.../ -
- (I [ I I B — r
= .Hl...]u+.‘l...I.‘.I...I...i...t.../ — 6 -3
i [ U O A T B O I | I
- "'|'"'|"'l”'|"'I'”l"‘l'“l"'f"'/ .
S B i
i O T R T R Y / i
| PO P OV SO AU PR B T DO R L
5 I O O O U O I | L
i ..A|A..4A..|...|..‘;.‘.|...|...J...;.../ L
B I O O Y I O I | /CH -
4 :1:::::::/ - sulphate inclusions below 4.0m 4
- ...IA.‘]‘..I.Hl...l...l...l...I...r.../ -
i T S T / |
: R |'"'|""|"'|'"'|"'|"‘|""/ - i
i I+Illllll/ =’ i
L [ O O I O B | L
i c i
5 I O O I R I | / L
L5 ...|...{...|..A|...{...|...|...|...}.../ L5
: [ I O Y I B / L
- ...I.--1---|...|...1...[...|...I...r... r_
3 I T O O O T r
i '“I"'l"'l"'I"'l'"I"'I"'l"'f"'/ .
L Ll L L A | - fmbeowssm i
i I R R I R B / i
i ...I...J...l...I...J...l...L..l...l.../ L
| I T O Y O Y L
L6 |k 1...|...|...1...1...|...1...1.../ — L
I YT = -
I PO T O O TR SO TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
: N R I R A NOTES: L
- R S TXEY R S TRR SPR IS T S No sloughing or seepage encountered during drilling. Test hole -
- N T T T O O backfilled with drill cuttings. F
i T SO R S RS SR N L
i SO U SO O DU S O r
| [ T O I O I i
7 N O I

AMEC Earth and Environmental

LOGGED BY: BH
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PROJECT: Waverley West Subdivison Phase I DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH25

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE .She[by Tube [ZNo Recovery SPT (N) EGrab Sample []I]Split-Pen [[ICore
BACKFILL TYPE [l Bentonite [ "]Pea Gravel Drill Cuttings f]Grout [[l)stough f-]sand
A UNCONFINED COMPRESSION (kPa)a

100 200 300 400 3 8o
E | WPOCKETPENETROMETER (P | D | Z | = E
= 00 200 30 40 || SOIL E Wy < COMMENTS =
g 2|2 DESCRIPTION 2355 g
= PLASTIC  MC.  LIQUID o) S o

e — P %]

0 460 80
| 0 [ T T A R Y N 4 1. TOPSOIL(100mm) - frozen, black L
- ke bbb L CLAY - silty, medium plastic, moist, frozen, light grey togreyto =5 4 -
- : : : : : : : : '} / ¢ | brown, trace sand, organics, sift and sulphate inclusions — -
i [ T T I I N r
I : 1| : : 1| : : : I' CLAY - silty, high plastic, moist, frozen to 1.2m, brown to grey, sift=~{ 2 L
N |]||][|][/ andsu|phateinclusions — |
i [ T L T A / i
B R I B R / 1
[ ...I...J...l...l_..J...l...I...I..‘l.‘./ I
[ : } : : } | : | { / o | ~moist sif below 1.2m L
I DO U T D DO T [ [od.. — i
5 I L N / = 3 i
L ...|...1“.}4..|.‘.{A.,}...|...{,..).../ |
i I T Y O A / r
- "'|"'1'"f”'|"'1"""1"'1"'["'/ |
i [ T T Y B A )
. ...IA..]...[...l.“]...[__.l__.]...[...é P
- :::.:::::: - brown-grey mottled below 2.1m — 4 -
i 0T O O O TR S OO I OO i
5 I T O (O L
| R T TR O TR TR SR TN T S L
- I T O A Y L
- (I [ T I B — r
- Lt TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
- R R U SRR NOTES: N
i UL T N O O O e e No sloughing or seepage encountered during drilling. Test hole i
i et backfilled with drill cuttings. L
5 P R PO O T PO R AU O R L
L I T Y Y A Y L
5 P O T O T PO SR TN O S L
- [ T Y Y A A -
1 [ T Y O A A 3
B S TR S R R R [
i UL U S O S U A O O i
i [ R R B A i
_ LA Y S R G A PO L
L [ T T I N N L
5 PO FOR P e S PV R AU O B L
- I T Y Y O S L
L5 PP TP O [P VO PO N O P L5
- I T A (O A 5
- ...|...1...|...I‘..i...'...l...I...r... L
i [ I I N N r
B R T TR ERR IR S R i
[ SO A St S B O O i
i [ A R A R B i
X S IO T DR A Y O A DO L
i [ T T I I N L
A N N N DY O PO DY Y IO T N
- [ T e I N N -6
5 B T P I Y EOTT TYT oY PR B L
- [ T T I I N 3
A e S R T AT |
i I T Y B A r
A N L IR RN PSR L
[ S Y O S UL St oo I
| I T O Y B A i
7 N T O T

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)
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COMPLETION DATE: February 19, 2010

Winnipeg, Manitoba Figure No. 26

Page 1 of 1




16182 - WAVERLEY WEST.GPJ 10/03/18 09:55 AM (GEQTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH26

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recavery XIsPT(N) E5Grab Sample ([[Jsplit-Pen [I]core
BACKFILL TYPE i Bentonite -~ |Pea Gravel I/ orill Cutiings [a]Grout ([ stough [-Jsand
A UNCONFINED COMPRESSION (kPaj
100 200 300 400 3 8o
E | WPOCKETPENETROMETER (Pa)ll | 2 | o) Z | = E
St ikl 2 SoL E‘Eé = | COMMENTS £
o o o Q
a PLASTIC MC.  LiQuID 3 = DESCRIPTION = % » ]
w (72}
80

| 0 [ T I TOPSOIL(125mm) - frozen, black L
- L TR CLAY - silty, medium plastic, moist, frozen, brown to grey, trace =< 4 -
i Il:: / o | sand, trace silt inclusions, weakly fissured. = -
B [ o
i || ll |' CLAY - silty, high plastic, damp to moist, frozen to 1.2m, brown tol=4 2 i
- TP / grey, silt inclusions | -
[, L |||/ -
B T / -t
i ||1/ -
[ C / i
| ol — L
- [ /CH — 3 -
= ||}/ L
B [ / u
i ||r/ i
i I I
', LY '
INR O O A U O D B |||/ [
i L1 - moist, firm at 2.2m e L
B Ill/z = 4 L
- Il : ll - brown-grey mottled below 2.4m -
I N I
i L1 — i
-3 R Ry = 5 -3
- |1 TEST HOLE TERMINATED AT 3.1m BELOW GRADE. r
i e NOTES: L
[ U T I [ No sloughing or seepage encountered during drilling. Test hole i
i (N backfilled with drill cuttings. L
B F TS D S R
- [ L
L e L
B [ 3
i [ r
i ST i
A UL U S SO O B (IS I
i R A A -
- | O O T B L
i R R i
L [V O O RN P A r
L [ T T I R
L5 [ T DR PO O -5
5 (I O A 3
- | i t...l...i...t... =
i (I O A r
_ SRR R L
[ (U SO O SO -
i T R R T A B M r
i I R N DO O T L
B I Y O Y O O L
[ 6 bkt n
- (A _6
B [ O A -
i R S I AR i
i I e O O O A O | r
| T T T i
[ UL S VU T O B AU S O L
1 [ T | i
7 O A T OO Y I

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG
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PROJECT: Waverley West Subdivison Phase I

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH27

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE [l shelby Tube [INo Recovery BX]sPT (N) E3Grab Sample (IT]split-Pen [[core
BACKFILL TYPE [l Bentonite [ "]Pea Gravel /) Drill Cuttings f3]Grout [Tstough f-Jsand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 Bl o
E | WPOCKETPENETROMETER (P2l | B | Zl 2| = =5
= 100200 300 400 c>§,3 2 SOIL | < COMMENTS =
8 2| = DESCRIPTION g =% 8
o PLASTIC  MC.  LIQUID o = g a
[%2] [72]
| 0 2 TOPSOIL(100mm) - frozen, black L
- CLAY - silty, medium plastic, frozen, dark brown, trace silt =~ 4 -
i / ¢l | inclusions, trace organics ™ -
i - trace organics end at 0.5m r
8 CLAY -silty, high plastic, damp to moist, frozen to 1.5m, brown tol== 2 i
- / dark brown, silt inclusions . -
L1 2 1
: % = 3 i
[ / - siff below 1.5m —
i % o i
9 / —2
3 A = L3
- TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
i NOTES: r
i No sloughing or seepage encountered during drilling. Test hole i
i backfilled with drill cuttings. L
" "
[ =
¢ =
F L

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: March 5, 2010

Winnipeg, Manitoba Figure No. 28
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PROJECT: Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH28

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l shelby Tube [/INo Recovery XIsPT (N) E5Grab Sample (] spitPen (I]core
BACKFILL TYPE lsentonite [ "]Pea Gravel Drill Cuttings [a]Grout [[T]slough f--}sand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 ¥l o
E | WPOCKET PENETROMETER (Pa)ll | 2 | ¢ Z| = E
= T |9 SOIL E wi < £
§ Ak DESCRIPTION SEI ]
= PLASTIC  MC.  LIQUID > = Z 3 @ o
@D 5
20 4 60 80
0 N Y O A O (O ~ TOPSOIL(75mm) - frozen, black i
- ~~~|-~~1~--i--~|~--1---l---l-~-|»~1---/ CLAY - silty, medium plastic, moist, frozen, dark brown, tracesnlt = -
- e / ¢ | inclusions — -
B I T (I O I r
5 : 1| : : 1| : : } I' CLAY - silty, high plastic, moist, frozen to 1.5m, brown to grey, silte={ 2 L
i [ T L e I / i
- R T R A A / 1
5 .HI...J...l...I...l..AL..IA..l...l.../ L
[ T R B R I B / i
i SR SO DO S TR B O T — L
5 I N N B / = 3 L
B ...|...{...1...|...|..4}..A|...1...1.../ - stiff below 1.5m L
i [ Y T O (O O / N
5 |1||1[|l|/ CH I
i N i
_ :::.::::::% -2cm siltlense at 2.0 m = L
i ...I...J...I...I‘..J...1...I...I...l.../ C
5 I T A O A I L
N ...|...4...|...|...1...1..‘|...|...1.../ L
- [ T O N N N / -
i [ T oy e N — I
: R TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
- S L RO T I R A B NOTES: L
i I T T O T e e No sloughing or seepage encountered during drilling. Test hole i
i [ backfilled with drill cuttings. L
L FOS AP R U R U Y AU DU L
L I O Y A Y L
B B O TR PO T Y B IO T L
- [ I N N 3
i [ N N r
| T T TN TP R L
[ S S U O U SR SOt i
[ IR R O O I I C
i S O O A T O O L
i [ T O N N L
L FRS T U R D O OO 'Y PN SO L
s [ T O N N -
L5 B T N U PO OO L5
- [ T I N -
- A.AI--.-I-.-l...I...1.."...|...|...r... -
3 [ N N N r
L T T T T L
i UL UL Ot R Y S A O L
i I A I Y R B IO i
| S S FU O Y ! O O L
s [ O N L
S S OO R N POV IOU T DO OO B 6
- [ T O N N -
L B P I D B I PO L
- [ T O I I N -
_ R P P R TR i
i [ T T T I I I i
i R R S R T L
i SO OO SO DUt O SO O DY i
i [ Y Y O R R
7 I I I O I Y |

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH29

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waveriey West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE Wl shelby Tube [/INo Recovery XIsPT (V) E5Grab Sample ([[)spit-Pen [I]core
BACKFILL TYPE Wl zentonite - "|Pea Gravel /]Drill Cuttings [a]Grout [I}stough [-]sand
A UNCONFINED COMPRESSION (kPaja

100 200 300 400 3 8o
E | WPOCKETPENETROMETER ()l | 2 | o Z| = €
= W 20 a0 400 2|9 SOIL E Wl < COMMENTS =
g a2 DESCRIPTION g3|5 g
(=] PLASTIC MC.  LIQUID 3 23S o

. 1773 5

0 4 6 80
| 0 [ I T O I O A TOPSOIL(300mm) - frozen, black i
i L P Y R 7 = i
5 : . : : . : .. : . I} . : . : . : . SILT - some clay, low plastic, moist, frozen, tan to light brown, L
5 L ML | trace sand, trace organics N
i : 1| : : 1| { : : II / CLAY - silty, high plastic, moist, frozen to 1.4m, light brownto ==~ » L
- "'|"‘1"'|"'|"'I"'("'|“'I"'("‘/ brown, trace silt inclusions — L
| [ L T L / i
1 I A R R B / 1
R ...I_..J...I...I...l...l...l...l..Al.../ L
I R / i
: :i: ...... IIIL:II:./ - stiff below 1.4m E 3 :
| "'|"'{"'i"'|"‘i"'|"'|"'|"‘}"'/ L
- I T A Y B O / r
i [ R I N I A I | r
- :::I::::::% - 9cm thick silt layer at 2.1m = s
i ‘..I..‘J..‘l...l‘.‘l‘..i...I...I...l.../ i
| I T R O A B A L
i SO T W N TR O TN P B L
X I I I / L
3 [ T 1 e I I A — r
L3 "'|"'1“'I.'I"'I"‘|"'I"'l"'f"'A = 5 3
: RN TEST HOLE TERMINATED AT 3.1m BELOW GRADE. -
- T L RS TRC R [0 O N 8 NOTES: i
i U T U O T O O O No sloughing or seepage encountered during drilling. Test hole i
L [ R A backfilled with drill cuttings. L
| SO T DY PO N R SO O L
L N T Y O A O L
L SR O T O IO T B IO PO B L
- [ T Y A A N I -
i [ T Y O A N -
i R R FE DS O A
[ UL S DU O S N IO |
[ N I A R Y R B i
i L A O A S A F i
B [ B
L SR AP R R Y Y Y O L
- I -
L5 P P VRN [ AP TR PO I P 5
B I r
- --.I.-v1...]...I...iu.r...l...iA..r... -
B I i
| SRR N R R R Y i
[ LR U DO AR Ot O SO Y i
i R R R T R R I i
L S R Y Y R Y IS O U L
B [ T T Y A A A L
NP SN DU O 0 O U0 FOWL A IO P
- N L
L B R N N PN T S R I L
- [N T Y O A N A F
| S PO T SO A
i [ T T A (O O I I
| SR S A A i
[ LR A S A OOt S O SO OO i
i [ Y I (R A i
7 N N O N
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LOGGEDBY: BH
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PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH30

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/18 09:55 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE W shelby Tube [/INo Recovery XspT (N) E=5Grab Sample ([]spiit-Pen lcore
BACKFILL TYPE [l sentonite [ "]Pea Gravel [/l Cuttings [a]Grout ([[I]Slough f-7]sand

A UNCONFINED COMPRESSION (kPa)a

100 200 300 400 3 ¥ o
E | WPOCKETPENETROMETER [P | @ | o Z| = E
= 100 200 300 4ooa) ?) Q SOIL §§ E’ COMMENTS =
& 2|2 DESCRIPTION 1515 &
Q PLASTIC  MC.  LIQUID S == a
w w
0 40 60 80

| 0 1 T T T A 4 L TOPSOIL{100mm) - frozen, black B i
- cebedic bbb L /)| C | CLAY -silty, medium plastic, moist, frozen, black to brown to greye= 4 -
- I T T T O O A | o 44 —\trace sand — -
i B II N : I' N : B : ' : : - :: o SILT - some clay, low to medium plastic, moist, frozen, tan to light i
N O P SO O PR brown, trace sand L L
i Pl WL = i
- O R R O R I .

L B
B B R O D T T ! I Y L
i T 1 CLAY - silty, high plastic, moist, very stiff to stiff, brown-grey — 3 -
- :II::IIII:::/ mottled, silt and sulphate inclusions — -
- I O Y I IO I | L
i R R RO N N L
J [ T A O I I I | / r

AL S B S T o L
[ T / = ¢ I
L ...I...J...I...I...J...l..il...I...lm/ L
1 I T O O (O A / L
X ...|‘..4..‘1.‘.|...(...;..4...1...1.../ L
- I T O Y A A =
- [ | [ T R — B
L3 "'I"'T"I"+"1"'l"'I"'l""l"‘/ — 5 3
i RN / -
- TR R R R S A RN -
i U U DO T Ut S SO L
B [ T Y A I A / L
B .,‘I...J...I...I...J...l...I...I...l.‘./ |
[ CO T /CH I
5 B T RV R T TR DY RO O L
- I T A T T Y 3
- I T O T O Y / r
| ‘..I...]...I...I...]...l..AIA..I...r.../ L
[ IIIIIIIII/ - sfiff at 4.3m [
SRR =g |
i ”'|""|"'|"‘|"'|"'|'“'|"'|"'|""/ - grey-brown mottled below 4.6m i
[ ...|...J...I...I...J...l...|...|...1.../ I
L I O T I O I | L
L5 PR TS O N T PR S I PO L5
5 I O O Y I O I | L
- ...I...i...l...I...i...'..-l-..I...t.../ -
- R / -
| SRS RO NS08 OSSR Y i
i LU SO SO S SO SO DY A - firm below 5.5m i
i [ I O Y R R B i
[ ...I‘_.J,..I.HI...J...I.__I_..I...l.../ i
[ I N R R / I
[ T I R R I TEST HOLE TERMINATED AT 6.1m BELOW GRADE. I
- [ I O T I IO I A NOTES: -
- P T TRR PR S ERN RS No sloughing or seepage encountered during drilling. Test hole -
i [ T e backfilled with drill cuttings. 3
- R AR AR R RN R .
i L L UL O BN SO B :
| [ A Y Y A R L
7 S T T N

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 6.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH31

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE Wl shelby Tube [/INo Recovery XIsPT(N) E5Grab Sample ([]spiit-Pen (X]core
BACKFILL TYPE entonite [ "]Pea Gravel ¥ orill Cuttings fra]Grout (Tslough f-]sand
A UNCONFINED COMPRESSION (kPa)a
100 200 300 400 3 WMo
E | WPOCKET PENETROMETER (Pl | D | o Zz | = B
g SOl 58 2| comenrs | £
[=9 o a Q
3 PLASTC  MC.  uaub | B | = DESCRIPTION = % » A
e 7] %)
60 80
| 0 [ R A 7 TOPSOIL(150mm) - frozen, black i
- bbb b mL | SILT - sandy, low plastic, frozen, light brown, trace clay, trace = 1 -
: e n\organics — -
: R / Cl | CLAY -silty, medium plastic, moist, frozen, dark brown, trace silt L
- Cepeeee et Hinclusions, trace pebbles — -
- L / CLAY - silty, high plastic, damp to moist, frozen to 1.5m, dark  — 2 -
1 [ A A / brown, trace to some silt inclusions i
Lol
—_1 ....... |||| / j1
a llll/ L
I T / I
| P R O T CH — L
5 RN / = 3 .
5 ;||r/ - moist, stiff below 1.5m r
B [ / B
[ [ | r
_ UL UULN O N\ 9 cm thick silt layer at 2.1m = L
- Il : : Il / CLAY - silty, high plastic, moist, stiff, brown-grey mottled, trace to [ -
i IIII/ some silt inclusions L
O N RN DN [N N P [...|...|...$.../ CH L
s oo / -
R Y e U [ (AR | tlil,/ L
- [ — u
__3 .... 'l]I‘A — 5 ,_3
- LT TEST HOLE TERMINATED AT 3.1m BELOW GRADE. +
N R NOTES: L
L) [ No sloughing or seepage encountered during drilling. Test hole i
i [ backfilled with drill cuttings. L
B SR U S T G i
- [ L
B PO U Y L
3 [ A L
i [ T L
I e L
[ Lo i
[ T r
N SRR U TR VOO O i
| T i
B SO U TR PO O i
- [ L
5 Y P R N L5
B [ L
- ‘..ly...I...I...l,..4 .
i [ r
I S BTN L
[ Lo i
[ T i
X S D T DO O i
B [ L
| 5 O D OO T L
- [ -6
i [ I L
i b L
i [ 3
i T i
[ L [ S i
[ I i
7 I A
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PROJECT: Waverley West Subdivison Phase Il

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH32

CLIENT: Stantec Consulting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

SAMPLE TYPE [l sheiby Tube [/INo Recovery XIsPT (N) EJ Grab Sample ([[Jspit-ren [Kicore
BACKFILL TYPE [l Bentonite [ 7]Pea Gravel [/} Drill Cuttings [a] Grout ([[TIslough f-3]sand
A UNCONFINED COMPRESSION (kPa)&

100 200 300 400 3 &l o
E | WPOCKETPENETROMETER (Pa)l | 2 | ¢ Z| = =
= P R |9 SOIL E w| £ £
§ AE DESCRIPTION g(E|5| WA g
= PLASTIC  M.C.  LIQUID o] = = @ a

—_— 175) by

20 40 60 80
| 0 N Y O O Y I R 1. TOPSOIL(100mm) - frozen, black i
- ~~-|--~4---|---|---4~~1-~|---'-A-lw/ CLAY - silty, medium plastic, moist, frozen, dark brown, trace = 4 -
- e / o | organics to 0.5m — -
- EENERNRNE I
L : } : : 1| : : } I[ CLAY - silty, high plastic, moist, frozen to 1.5m, dark brownto =~ 2 L
- '"I"'l"'l"‘I"'l'"f"'I'“l"'f"'/ brown, trace to some silt inclusions o -
i [ T L A A / i
1 I IR I B I / —1
[ ...I...J...I...IA..J...l...l...l...l.../ [
. I T T T B O | L
N B U T DR TR N B IO P S CH — B
- T T T T O O R / = 3 .
i ‘..|...+..|...|...4...|...|...|..-}.../ - stiff below 1.5m L
i [ T Y O O O / -
i R T S AN P A L
[ [ O Y O I I 3
- :::.:::::1 / CLAY - siity, high plastic, moist, stiff, brown-grey mottled, trace to = 4 -
i | / some silt inclusions ] -
i [ N N I I R / L
| ...|.‘.4..‘;.‘.|...|...|...|...|...1.._/ L
B I O O T I O I | / L
i [ [ T O T — r
[ [ T O O T A I / r
- "'|‘”'|”'I“'I'“l"'l"'l'”l"'["'/ i
[ |||||||||/ I
| I T O Y O A A L
i ST R TS TR Y N PN B _
- [ N / L
L ...|...4...|...|...4...|...|...|...}..A/ L
- RN / I
3 [ CH L
SR S [
A NI B/ r

l [ | — i
[ I+IIJIIII/ = ° [
] CTUTUCTTTTTTUTC - firm below 4.6m
B ...I...J...I...I...J...l..‘l...|...l.../ L
3 I T T O B / L
L5 ...|...4...|...|...|...|...|...|...}.../ L5
- [ -
= ...|...1...|...I...i...l...l...I...r.., -
i I T T O B / r
i ...I‘.,]A..I...I..A]...l...l...I...[.../ L
[ |||||||||/ i
i [ i
i SO S U IS O D R DO i
B [ / L
PO R O T U O T = L
[ B R N = ' 6
i S IO SO RO T O TEST HOLE TERMINATED AT 6.1m BELOW GRADE. i
: Cr e NOTES: -
i N N IR SEP IR PO S IO oY No sloughing or seepage encountered during drilling. Test hole -
- T O A T I backfilled with drill cuttings. -
i T T T L
[ SO SO DO O T S O D i
i N R O R I B i
7 I Y

AMEC Earth and Environmental

LOGGED BY: BH

COMPLETION DEPTH: 6.1 m

REVIEWED BY: TG
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PROJECT: Waverley West Subdivison Phase ||

DRILLED BY: Subterranean (Manitoba) Ltd.

BORE HOLE NO: TH33

CLIENT: Stantec Consutting Ltd.

DRILL TYPE: CME Tandem Axle

PROJECT NO: WX16182

LOCATION: Waverley West, Winnipeg, MB

DRILL METHOD: 125mm SSA

ELEVATION:

SAMPLE TYPE [l sheiby Tube [INo Recovery XIsPT (N) £ Grab Sample ([TIspiit-ren [[core
BACKFILL TYPE [l zentonite [ 7]Pea Gravel [ oril Cuttings fa]Grout ([Mstough f--]sand
A UNCONFINED COMPRESSION {kPa)A
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16182 - WAVERLEY WEST.GPJ 10/03/19 09:55 AM (GEOTECHNICAL REVISED)

AMEC Earth and Environmental
Winnipeg, Manitoba

LOGGED BY: BH

COMPLETION DEPTH: 3.1 m

REVIEWED BY: TG

COMPLETION DATE: February 19, 2010

Figure No. 34
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