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NORTH END SEWAGE TREATMENT PLANT UPGRADE

Sign-off Sheet

This document entitled NORTH END SEWAGE TREATMENT PLANT UPGRADE (a.k.a. NEWPCC, North End
Water Pollution Control Centre Upgrade) Geotechnical Evaluation and Foundation Engineering
Report was prepared by Stantec Consulting Ltd. (“Stantec”) in association with AECOM Canada
Ltd. (AECOM] for the City of Winnipeg. (the “Client"). Any reliance on this document by any third
party is strictly prohibited. The material in it reflects Stantec's professional judgment in light of the
scope, schedule and other limitations stated in the document and in the contract between Stantec
and the Client. The opinions in the document are based on conditions and information existing at
the time the document was published and do not take into account any subsequent changes. In
preparing the document, Stantec did not verify information supplied to it by others. Any use which a
third party makes of this document is the responsibility of such third party. Such third party agrees
that Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or any
ofher third party as a result of decisions made or actions taken based on this document.

Prepared by

(signature)
Guillaume Beauce, P. Eng.
Geotechnical Engineer

Reviewed by ( é%ﬁ%@% !\j;//

(signature)
German Leal, M.Eng., P.Eng
Geotechnical Engineer

Independent Review by /j— é/‘/@

(signature) 4 %PEG'“

Thomas Crilly, M.Sc., P.Eng. Certificate of Authorization
Senior Geotechnical Engineer Stantec Consulting Ltd.
No. 1301
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS
SOIL DESCRIPTION

Terminology describing common soil genesis:

- vegetation, roots and moss with organic matter and topsoil typically forming a

Roofmat maftress at the ground surface
Topsoil - mixture of soil and humus capable of supporting vegetative growth
Peat - mixture of visible and invisible fragments of decayed organic matter
Till - unstratified glacial deposit which may range from clay fo boulders
Fill - material below the surface identified as placed by humans (excluding buried services)

Terminology describing soil structure:

Desiccated | - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc.
Fissured - having cracks, and hence a blocky structure
Varved - composed of regular alternating layers of silt and clay
Stratified - composed of alternating successions of different soil types, e.g. silt and sand
Layer - >75mm in thickness
Seam - 2mmto 75 mm in thickness
Parting - <2mmin thickness

Terminology describing soil types:

The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified
Soil Classification System (USCS) (ASTM D 2487 or D 2488) which excludes particles larger than 75 mm. For
particles larger than 75 mm, and for defining percent clay fraction in hydrometer results, definitions proposed by
Canadian Foundation Engineering Manual, 4th Edition are used. The USCS provides a group symbol (e.g. SM)
and group name (e.g. silty sand) for identification.

Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris):
Terminology describing materials outside the USCS, (e.g. particles larger than 75 mm, visible organic matter, and
construction debiris) is based upon the proportion of these materials present:

Trace, or occasional

Less than 10%

Some

10-20%

Frequent

>20%

Terminology describing compactness of cohesionless soils:
The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as
determined by the Standard Penefration Test (SPT) N-Value - also known as N-Index. The SPT N-Value is described
further on page 3. A relationship between compactness condifion and N-Value is shown in the following fable.

Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very Dense >50

Terminology describing consistency of cohesive soils:
The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear
strength as measured by in situ vane tests, penetrometer tests, or unconfined compression tests. Consistency
may be crudely estimated from SPT N-Value based on the correlation shown in the following table (Terzaghi and
Peck, 1967). The correlation to SPT N-Value is used with caution as it is only very approximate.

Consistency Undrained Shear Strength Approximate
kips/sq.ft. kPa SPT N-Value
Very Soft <0.25 <12.5 <2
Soft 0.25-0.5 12.5-25 2-4
Firm 0.5-1.0 25 - 50 4-8
Stiff 1.0-2.0 50-100 8-15
Very Stiff 2.0-4.0 100 - 200 15-30
Hard >4.0 >200 >30
@ Stantec
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ROCK DESCRIPTION

Except where specified below, terminology for describing rock is as defined by the International Society for Rock
Mechanics (ISRM) 2007 publication “The Complete ISRM Suggested Methods for Rock Characterization, Testing

and Monitoring: 1974-2006"

Terminology describing rock quality:

RQD Rock Mass Quality Alternate (Colloquial) Rock Mass Quality
0-25 Very Poor Quality Very Severely Fractured Crushed
25-50 Poor Quality Severely Fractured Shattered or Very Blocky
50-75 Fair Quality Fractured Blocky
75-90 Good Quality Moderately Jointed Sound
90-100 Excellent Quality Intact Very Sound

RQD (Rock Quality Designation) denotes the percentage of intact and sound rock retrieved from a borehole of
any orientation. All pieces of intact and sound rock core equal to or greater than 100 mm (4 in.) long are
summed and divided by the total length of the core run. RQD is determined in accordance with ASTM D6032.

SCR (Solid Core Recovery) denotes the percentage of solid core (cylindrical) retrieved from a borehole of any
orientation. All pieces of solid (cylindrical) core are summed and divided by the total length of the core run (It
excludes all portions of core pieces that are not fully cylindrical as well as crushed or rubble zones).

Fracture Index (Fl) is defined as the number of naturally occurring fractures within a given length of core. The
Fracture Index is reported as a simple count of natural occurring fractures.

Terminology describing rock with respect to discontinvity and bedding spacing:

Spacing (mm) Discontinvities Bedding
>6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
<6 - Thinly Laminated

Terminology describing rock strength:

Strength Classification Grade Unconfined Compressive Strength (MPa)
Extremely Weak RO <]
Very Weak R1 1-5
Weak R2 5-25
Medium Strong R3 25-150
Strong R4 50-100
Very Strong RS 100 - 250
Extremely Strong R6 >250

Terminology describing rock weathering:

Term Symbol Description
No visible signs of rock weathering. Slight discoloration along major
Fresh Wi . L
discontinuities
Sliahtl W2 Discoloration indicates weathering of rock on discontinuity surfaces.
gntly All the rock material may be discolored.
Moderately W3 Less than half the rock is decomposed and/or disintegrated info soil.
Highly W4 More than half the rock is decomposed and/or disintegrated into soil.
Completely W5 All The' rqck material is decgmposed on'd/or disintegrated into soil.
The original mass structure is still largely intact.
Residual Soil Wé All the rock converted to soil. Structure and falbric destroyed.

@ Stantec
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STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, etfc.

s Ul 00 B -

Boulders Sand Silt Clay Organics  Asphalt  Concrete Fill

lgneous Metao- Sedi-
Cobbles Bedrock morphic mentary
Gravel Bedrock Bedrock
SAMPLE TYPE
ss Split spoon sample (obtained by
performing the Standard Penefration Test) WATER LEVEL MEASUREMENT
ST Shelby tube or thin wall tube ) )
bp Direct-Push sample (small diameter tube ! meosurefl n sfono:lplpe,
sampler hydraulically advanced) piezometer, or we
PS Piston sample
BS Bulk sample
HQ, NQ. BQ, efc. Rock core sornplgs obtained 'vwfh T'he use z inferred
of standard size diamond coring bits.

RECOVERY

For soil samples, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery is
defined as the total cumulative length of all core recovered in the core barrel divided by the length drilled and
isrecorded as a percentage on a per run basis.

N-VALUE

Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound
(63.5 kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one
foot (300 mm) into the soil. In accordance with ASTM D1586, the N-Value equals the sum of the number of blows
(N) required to drive the sampler over the interval of 6 to 18 in. (150 to 450 mm). However, when a 24 in. (610
mm) sampler is used, the number of blows (N) required to drive the sampler over the interval of 12 to 24 in. (300
to 610 mm) may be reported if this value is lower. For split spoon samples where insufficient penetration was
achieved and N-Values cannot be presented, the number of blows are reported over sampler penetration in
millimetres (e.g. 50/75). Some design methods make use of N-values corrected for various factors such as
overburden pressure, energy ratio, borehole diameter, etc. No corrections have been applied to the N-values
presented on the log.

DYNAMIC CONE PENETRATION TEST (DCPT)

Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected fo ‘A’ size
drill rods with the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the
number of blows of the hammer required to drive the cone one foot (300 mm) into the soil. The DCPT is used as a
probe to assess soil variability.

OTHER TESTS
N Sieve analysis T Single packer permeability test;
H Hydrometer analysis test interval from depth shown to
k Laboratory permeability bottom of borehole
y Unit weight T -
Gs Specific gravity of soil particles Double packer permeability test;

CD | Consolidated drained triaxial fest interval as indicated

cu Consolidated undrained triaxial with pore o
pressure measurements Folling head permeobiliTy test
UU | Unconsolidated undrained triaxial using casing
DS Direct Shear
C | Consolidation Faling head permeability test
Qu Unconfined compression using well point or piezometer
Point Load Index (lp on Borehole Record equals
lo I5(50) in which the index is corrected to a

reference diameter of 50 mm)
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LABORATORY

199 Henlow Bay LIQUID LIMIT, PLASTIC LIMIT,
g Sta ntec Winnipeg MB R3Y 1G4 AND PLASTICITY INDEX OF SOILS
Tel: (204) 488-6999 ASTM D4318
AECOM Canada Inc. Project No.: 111216800.245
99 Commerce Drive Project Name: North End Water Pollution Control
Winnipeg, MB Centre Upgrade
R3B 2B9

Date Samples Received: September 21, 2016
Tested By: N. Abarca & C. Woods

Symbol| Testhole No. Depth Liquid Limit [Plastic Limit Plasticity USCS
(m) Index
L 4 THO6 1.8 70 20 50 CH
u THO6 3.1 77 23 54 CH
® THO9 4.9 96 27 69 CH
A THO9 7.9 60 21 39 CH
X THO9 11.0 56 17 39 CH
— TH13 34 76 18 58 CH
+ TH13 6.4 100 28 72 CH
TH14 1.8 84 28 56 CH
Plasticity Chart
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Reviewed By: Nathan Boenders, B.Sc., EIT
Date Reviewed: November 10, 2016

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided only on written request. The data presented above is for the sole use of
the client stipulated above. Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.




LABORATORY

199 Henlow Bay LIQUID LIMIT, PLASTIC LIMIT,
g Sta ntec Winnipeg MB R3Y 1G4 AND PLASTICITY INDEX OF SOILS
Tel: (204) 488-6999 ASTM D4318
AECOM Canada Inc. Project No.: 111216800.245
99 Commerce Drive Project Name: North End Water Pollution Control
Winnipeg, MB Centre Upgrade
R3B 2B9

Date Samples Received: September 21, 2016
Tested By: N. Abarca & C. Woods

Symbol| Testhole No. Depth Liquid Limit [Plastic Limit Plasticity USCS
(m) Index
L 4 TH14 4.9 103 28 75 CH
u TH19 1.8 83 28 55 CH
® TH19 4.9 96 29 67 CH
A TH19 11.0 63 19 44 CH
X TH23 7.9 85 28 57 CH
— TH25 34 22 18 4 CL-ML
+ TH25 7.9 93 29 64 CH
TH28 14.0 60 19 41 CH
Plasticity Chart
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Reviewed By: Nathan Boenders, B.Sc., EIT
Date Reviewed: November 10, 2016

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the test results is provided only on written request. The data presented above is for the sole use of
the client stipulated above. Stantec is not responsible, nor can be held liable, for the use of this report by any other party, with or without the knowledge of Stantec.




THO1
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 13, 2016 DRILLING cO. ‘Paddock Drilling L td.

DATUM NADS83

ELEVATION 23043 m

PROJECT No.
NORTHING __ 5535456

EASTING 634995

111216800

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
£ (¥ < < =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
I —~ I
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > =) @ L WP W WL &
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
;TP/' \TOPSOIL /| GS 36— e R
[ ECH % Stiff to very stiff black fat CLAY (CH) with GS 35 o -2
[ 11 () tace finetocourse grave G | 2% S 4
L] / GS 3L ol g
{cH // Stiff black moist fat CLAY (CH) GS 37 c 6
-2 E - trace organic material i s N :| o B
~ {ML{|||| Soft tan SILT (ML) - 0 A0 0 5 0t OO S D O |
3] / Stiff brown fat CLAY (CH) 6S—42 o o ~10
- - trace silt g
E / ,GS 44 ;;;;;;;;;;;;;;;;;;; n ;;;;;;;;;;;;; o ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 12
| 4 ] / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; B
] / S 14
B / GS 49 g ° =
B 5 7; / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 16
N , % - 18
- 6 - / es—tsgt logloo| il b |Es
B / - firm below 6.0 m : 8 0
] / =2
-7 / “““““““““““““““““““““““““““““““““““““““““““ 2
E / ““““““““““““““““““““““““““““““““““““““ =24
B / GS 44 o ° E
xRz N ‘ - 26
- 7; % “““““““““““““““““““““““““““““““““““““““““““ i, 28
e % Gs\— 38 o ° - 30
[ E ““““““““““““““““““““““““““““““““““““““ ;: 32
SUERS % -
] / -34
] / GS 48— i o1 FERSS AR AR N SCH SENEN lo X EERTEEEE [E SIS NN IR =
11 / - grey, softbelow 10.7m O NN || 36
- % - 38
B 122 / .GG -‘i-/ ;;;;;; ' RIS RN N NS S [ & T SO NN RSN SRR ; 40
I / - trace fine gravel below 12.2 m o : E
; )
13 % ““““““““““““““““““““““““““““““““““““““““““ 3
] / X
] / 6S 50 o q £
,147; / ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7 46
- % S48
- 15 E
E / CS J.\/} ;;;;; [ £ EEOHERI HERTINRN NRRE AR SN [ IERTE R PRI HERS ISR ISR ;7 50
16 % =52
| 77 _ " 54
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. — Reviewed by: Guillaume Beauce
gfffg}ft%,pe: . Bentonite @ Drill Cuttings Sand %‘g Slough @ Sta nte C




THO1
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 13, 2016 DRILLING cO. ‘Paddock Drilling L td.

PROJECT No. 111216800
NORTHING __ 5535456
ELEVATION 23043 m  EASTING 634995

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < < =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
I —~ I
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > ) (2 L WP W WL &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- = - o T 54
] 0\'/ - - &S 39 N F N A R o IEERRIRE IRURTD I FRA TN APT D N AR ;
17 - *| Dense to very dense tan silty sand (SM) with - 56
| 2 z‘x gravel TILL =
E g\'A-Someclay T T I e TN T N ;,58
- 18] o T NI e e 8
] 2 32 E 60
- sl SS 9 9 ® =
194 e, 0 el s 0 R 1
, . | =
| { A/\ A ;7 64
] L 50 E
L 503 8], E
20 ] _/‘ X SS 8 ... O i i [ JRURSE IO R E 66
{™ e - 68
214 |7 ] 8
B A/\ N NN s ;, 70
— E A\ L SS 9 QO ;7
22 |0 =72
- 7; é‘ A‘ ““““““““““““““““““““““““““““““““““““““ E, 74
] < — 50/115mm -
E ./‘ A‘ 8 76
1 : L\\ ““““““““““““““““““““““““““““““““““““““ ; 78
PYE o) : RC| 0 3
] »| - | - cobbles encountered near bottom of overburden - 80
B E \materials ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
= 25E Fair quality’ hght brown buff’ weathered mlcrltlc ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 82
- 4 calcitic dolomite BEDROCK RC| 62 -84
26 = e e e
I Excellent quality, buff, competent, very strong H. 8
3 calcitic to calcareous dolomite BEDROCK = F 88
~27 S IRC 93 | E
B é g “““““““““““““““““““““““““““““““““““““““““““ ; 90
28| g X
-] = [|rc]100 bbb E e
i 2 o6
- * Moderate to heavy groundwater seepage was | || | | |oooofoocaaaalea i ni i 8
301 observed within the shallow silt layer. - 98
* Soil sloughing was observed in the shallow silt 8
B layer and in the till. e e
31 * Monitoring well installed to a depth of 29.3 m, =102
| 7 slotted between depths of 25.6 m and 29.3 m. B
E . TeSthOle backﬁlled Wlth Sand frOm 293 mto | || || R e i B D D §104
7322 256 m’ bent()nite from 256 m to 243 m’ and ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5106
- auger cuttings from 24.3 m to surface. 2
] 108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer ' . ' o Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand [ Slough




CLIENT _AECOM Canada I td.

THO02 TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DATUM NADS83

ELEVATION 230.70m
DRILLING DATE _October 12, 2016  DRILLING cO. Paddock Drilling 1.td.

PROJECT No. 111216800
NORTHING __ 5535418
EASTING 635076

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
c |w < =
Elalg k W 50kPa 100kPa 150kPa 200kPa
T —~
5 e SOIL DESCRIPTION a g S E % w W wWL w ‘ |
~ —
a 8 6' LéJ = EDE OE| F 91 Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90
g“’) TOPSOIL 6s O S Y FE U TN N SUNTI EEEEY ERURY PR N 3
B / Stiff black fat CLAY (CH) GS 36 Qo 3
1CH%-tracetosomeorganicmaterial GS_ 33 m o 3
I - some silt GS 30l E
L 5 E ML Soft tan SILT (ML) GS 31 o %
- some clay /] ST 2= OOl E
] / Stiff brown fat CLAY (CH) GS 3 8
-3 ] / GsS 44 o o =
RER Gs
| / s R I Lo p -
. % Cimbeewism | omes—se= | @ e :
R G5t o 3 3
| 5 é % ST ;;;;;;;;;;;; n ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
- 6 *; % GS S [ N A IS © IR NSRRI AR IR E,
B % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 3
] / -greybelow7.0m L 2
B / GS 44 o o g
9 / . 65— 33 o ° -
B / -tracesiltbelow9.1m | V[T T E
{CH / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 8
10 /) 3
I % GS 3G gl P RESES T IS U PSS SE ISR RSN W é
11 / - soft, trace coarse gravel below 10.7 m sTl | |l ol =
| 7 N
E / .\JU 4_‘} ;;;;; n ;;;;;;;;;;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
13 % ““““““““““““““““““““““““““““““““““““““““““ 3
[ % 6S—r45— O o 2
| 147; % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
15 % 2
1 . CS ‘10 kkkkkkkkkkkk [0 0 EERRINEE I AR ISR ISR DI (RIS RS }
E— % -some siltbelow 152m T | =
-16- / 2
] / E
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
R« d by:
Piezometer . Bentonite @ Drill Cuttings Sand [Z3Slough i i @ Sta nte C
Backfill Type: g [ Sioug

DEPTH (ft)

@ & K~ N <O

12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54




THO2
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LocATION Winnipeg, Manitoba ELEVATION

DRILLING DATE _October 12, 2016~ DRILLING cO. ‘Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535418
230.70 m EASTING 635076

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
£ (¥ < < =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
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2 = 8 ®  Standard Penetration Test, blows/0.3m
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_— / e ¥ |
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] - % Compact tan silty sand (SM) with gravel TILL S t . =
- JTL|21, mcs o= 0 ] 50/140mm 358
] - e U sse e
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18 E
1 * Moderate to heavy groundwater seepage was £ 60
I observed within the shallow silt layer. B
7197? 'SOﬂ SlOughingWaS ObserVedinthe ShallOWSilt ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; §62
| ayer. L LT P = o
* Auger refusal at a depth of 17.5 m on very 2
7207: dense tlll ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 66
] - 68
21 5
| 7: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 70
22 ] -7
- 7; ““““““““““““““““““““““““““““““““““““““ E, 74
23] ~ 76
g ““““““““““““““““““““““““““““““““““““““ i, 78
24 =
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
26 bbb Ese
27 3 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
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30} - 98
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Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C
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TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 12, 2016~ DRILLING cO. ‘Paddock Drilling Ltd.

DATUM

PROJECT No. 111216800
NADS3 NORTHING __ 5535376
ELEVATION 231.0lm  EASTING __ 635146

DRILLING METHOD _125 mm 5 mm HSA
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ST - Shelby Tube PT - Piston Tube

Piezometer
Backfill Type:

VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand E‘% Slough

Reviewed by: Guillaume Beauce

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)
w | O < <
o9 k W 50kPa 100kPa 150kPa 200kPa
> Ol W/ |35 |DE ‘ ‘ ‘ ‘
SOIL DESCRIPTION 2
6‘ (3 — & a leJ G W owom
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
TP\ TOPSOIL / es ae oo L E
Tr - - OO T E
7 FILL: Stiff black to brown fat clay (CH) with GS 39 -0 2
(/) lrace fine gravel, race coarse sand G139 "I, =
/ Stiff black to brown fat CLAY (CH) GS 40 o] o ;
- some organic material to above 1.2 m GS 34 a
ML Soft tan SILT (ML) GS 2 ST I T U R NN E
- clayey ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
/ Stiff brown fat CLAY (CH) G814 = © 3
% 6S 45— | w1 Lol L
% 65 56 o Q =
/ Cs 4(} ;;;;;;;;;;; O 0 [HRTE R [N AN AN é
% - firm below 6.1 m : =
% GS——45 o o 3
/ GS 45 o o 8
/ -greybelow9.1m VT T E
. % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
Z CS J‘i ;;;;;;; | = R A A RN ISR |© IR RSN NE ISR SR E,
% GS 48— i oo [N SR USSR SN OFf vt i b i,
% 6S 6t o o 3
/ -softbelow 13.7m =
/ ) GS 58 BENSY -  EESSAEIUIN R AT SN (AN P Of i é
% -some siltbelow 152m T T =
7, :
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
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TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 12, 2016~ DRILLING cO. ‘Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535376
ELEVATION 231.0lm  EASTING __ 635146

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < < =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
I —~ I
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > ) (2 L WP W WL &
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- = - o T 54
R 0\'/ &S SR R P T T g e e T ] =
17 - * Compact tan silty sand (SM) with gravel TILL F 56
E 21y E
| {TL 1‘)‘_!\ R S E ] RS ER NN RSN S c 58
| 18,; :‘ K mcs P O 50/140mm ;,
R ss 9 9 >4 60
] * Moderate to heavy groundwater seepage within E
19 the shallow silt layer. 0 el s 0 R 1
E— * Groundwater level was observed at a depth of = 64
| 20; 11.0 m upon completion of drilling. B
E . SOll Sloughing Observed in the ShaHOW Sllt ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 66
- layerand29 mandinthe sl | || | | = o
EIE * Auger refusal at a depth of 18.0 m on very 2
| E densetill. L e ; 70
22 ] -7
— 7; ““““““““““““““““““““““““““““““““““““““ E, 74
23 3 76
g ““““““““““““““““““““““““““““““““““““““ i, 78
24 E
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
26 bbb Ese
2 = 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
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30} - 98
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Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer . Bentonitc @ il Cut Sond 2?&1 . . Reviewed by: Guillaume Beauce @ Sta nte C
Backfill Type: it futtings and - [pejSioug
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TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 12, 2016~ DRILLING cO. ‘Paddock Drilling Ltd.

ELEVATION 231.00m

PROJECT No.

111216800

NORTHING __ 5535345

EASTING

635210
DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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Backfill Type:

. Bentonite @ Drill Cuttings Sand E‘% Slough

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)

W 6’ < A\ Pocket Penetrometer (kPa)

& g E '&J § 50]‘<Pa IOQkPa 1SQkPa ZOO‘kPa

[ S|lw|s|5F ‘ \ \ \

SOIL DESCRIPTION R
6‘ (3 — & a leJ G W owom
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

{ TP TOPSOIL [ Ues B O U RN FRU~0 TN RN EEEEY ESURS PR UN N I
ELS FILL: Stiff brown to black fat clay (CH) GS 39 g---0 a
E - silty IGS_ 135 | | | ol Sl 3
4ML ‘ ‘ \ some organic material [ ST % O U TR EES RN I S g
E / Soft tan SILT (ML) GS 26 E
] / - some clay 53 46— | N R 1520 REREY RRERR EREENERNE E
] / Stiff brown fat CLAY (CH) (S‘E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; i,
E / - trace silt - 45 o o 8
] GS =
= - firm below 3.0 m E
] % ST ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
E % GS 55 o © E*
é % ST ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;,
*; % GS 47— [ SRS RENEUTEN NS I [© 10 RS EE ISR AN R é
E % - grey below 6.1 m o : =
] % 6S 47 o o 3
1 % ST i : 3
E % 68 —43 o o =
f % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 5
E % bl 107 GS 40— gl fo RREET I  ETUE S I S E,
] / - soft below 10.7 m gr| | [ERRRERLPREE R E
3 % - trace coarse gravel below 11.3 m 2
E % CG 3’) ;;;;; '« ISR AN & O b s i,
E % GS—25— © o E
E % STI | [l ;,
é % GS 46 RN a K ISR AN N SR IS [© 228 EETERU (SN ARSI ISR E,
] // 3

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer Reviewed by: Guillaume Beauce @ Sta nte C
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TESTHOLE RECORD

cont'd
PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

NORTHING __ 5535345

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 12, 2016~ DRILLING cO. ‘Paddock Drilling Ltd.

ELEVATION 231.00m

EASTING __ 635210
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
=~ |w 6’ < R A\ Pocket Penetrometer (kPa)
Elglg k W 50kPa 100kPa 150kPa  200kPa | £
T —_
ElD o SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
ulo 2 Sl > | alou WY w o mn &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— / e . |
] / &S 37— g S5 18 NSRS DU T I S B
- 17E / £ 56
BYE 2-somesiltbelowl7.7m ST e e £ 58
. . GS 10 O 8
- 2! 4 Compact to dense tan silty sand (SM) with E 60
| 19; i I ? gravel TILL ||| ] e ; 62
1 L A/‘ -l - some clay ““““““““““““““““““““““““““““““““““““““““““““ ;,
- 5\ | E 64
1 |- 7 S H < B
= - . | -
20 E A/‘ 0 AN A N NN AN EPREEECE RERSETER IERERTES IFRERSRES SSERE EERSERRE RERRREER (ERERSEE SRS ;, 66
B B S GS 2— O o s E
] * Moderate to heavy groundwater seepage was c 68
21 observed within the shallow silt layer. 2
| 7: . Groundwater level was ObserVed ata depth Of ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 70
13.7 m upon completion of drilling. E
(22 + Soil sloughing was observed in the shallowssilt | || ||| ||| =72
= 7; layer andinthetill. L E, 74
53] * Auger refusal at a depth of 20.4 m on very E
dense till. =76
| 245 ““““““““““““““““““““““““““““““““““““““ % 78
I - 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
| 26{ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E 86
- 27E ; 88
B é “““““““““““““““““““““““““““““““““““““““““““ i, 90
28 -9
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—29 =
] - 96
30 ] - 98
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I =106
] “108
Sample Type: GS - Grab Sample  SS - Split Spoon ~ RC - Rock Core Logged by:  Larry Presado
Piczometer ST- Shelby Tube PT-Piston Tube VT - Sr Vane Test Reviewed by: Guillaume Beauce Sta nte C
Ba cZk fill Type: . Bentonite @ Drill Cuttings Sand %‘é«' Slough
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PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade DATUM NADS83 NORTHING 5535384
LOCATION Winnipeg, Manitoba ELEVATION 231.97m EASTING 634960.2
DRILLING DATE October 5, 2016~ DRILLING cO. Paddock Drilling Ltd. DRILLING METHOD _125 mm 5 mm HSA
SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T ~ T
= P SOIL DESCRIPTION olwiglRE | | | | =
& = | :II > ) (2 L WP W WL &
o 8 o) LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
o 10 20 30 40 50 60 70 80 90 0
{ TP TOPSOIL [ Ues B N T TR TR TN EUR T NN UEEE FE 3
E FILL: very stiff to stiff black clay (CH) with GS 37 © g -2
1 KX trace sand, trace fine gravel GS__35 | | ol 2l = 4
I - silty below 1.2 m GS 22 |l e a2
[, ] GS 29 -6
] 6522 o 3
B 7; Softtan SILT (ML) | [17°7 T2 b E 8
i 3 7: ML _ Some clay r‘ﬁ AQ ;;;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 10
L Stiff brown fat CLAY (CH) %
. %-mesﬂt es—s— | @ |
| ) 14
- / 6S 49 o Q g
| 5 7; / “““““““““““““““““““““““““““““““““““““““““““ g 16
B , % % 18
- 6 - %-greybelowS.Sm a8 ol lom o e bl E
B / )
| 7 { / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;,
E / ““““““““““““““““““““““““““““““““““““““““““““ ;, 24
o / GS 52 g o g
| g ] / - firm below 7.6 m : ;26
n 7 % “““““““““““““““““““““““““““““““““““““““““““““““ ; 28
9] % GS 46 o o =30
E / ““““““““““““““““““““““““““““““““““““““ i, 32
10 / g
| qcH / =34
E / CS 3J ;;;;;;;; | = R N A [ ZRRN ISRERIONN ISR RN AR SR ;7
| 11 7; / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 36
- % 38
— 122 % 'G:v -‘5-'\/' ;;;;;;;  on SRS NSRRI O ; 40
] / )
SKE / ““““““““““““““““““““““““““““““““““““““““““ 3
| ] / =44
] / GS 28 o o} E
| 14 / - soft, trace coarse gravel below 13.7m | || || |l c 46
- % S48
15 / =
E / CS -‘i-_; ;;;;; f o | BT NI A R [ 08 FEISRE I RIS IR ISR ;7 50
16 % -5
1 v/ " 54
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer ' . ' o Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand [ Slough
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TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LocATION Winnipeg, Manitoba ELEVATION

DRILLING DATE _October 5, 2016 DRILLING cO. Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535384
231.97m  EASTING 634960.2

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)

g 6’ A\ Pocket Penetrometer (kPa)

£ (¥ < < =

=& 2 b D 50kPa 100kPa 150kPa 200kPa | £

I —~ I

= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =

& 6 | — > A | Y Wp W m &

alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a

2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 54

17 / =56
R M/_-somesilttillinclusionbelow17.4m RATRES IETE S A NN OU IS N (LI MU TEE B SIP T 558
18] - .‘T Compact tan Sllty sand (SM) with gravel TILL | || | | e ;,

1 ¥ GS 11 o 24 £ 60
Ly I * 3
19 0 el s 0 R 1
S I PYO mcs 12 o 50/140mm - 64
01— SS 10 ¢ >>e

E . Model‘a'[e groundwater Seepage was Observed ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 66
B within the shallow silt layer, | || | ||l .
EIE * Soil sloughing was observed in the shallow silt 2
| ] layer. L e =70

] * Auger refusal at a depth of 19.5 m on very B
22 densedill. =72
- 7; ““““““““““““““““““““““““““““““““““““““ ; 74
23 3 76
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24 E
— = 80
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- -84
26 bbb Ese
2 = 88
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28 -9
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7 06
30} - 98
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311 102
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] ' 108

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . . @ S
. Reviewed by: Guillaume Beauce ta nte C
P t : . . S
chzl?f?}fig;pe: . Bentonite @ Drill Cuttings Sand E‘%" Slough
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proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 6, 2016 DRILLING cO. Paddock Drilling Ltd.

DATUM NADS83

PROJECT No. 111216800
NORTHING __ 5535348
ELEVATION 23550m  EASTING __ 635032

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < < =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
= L P SOIL DESCRIPTION Slwig|RE | | | | =
& = | 1 — > o o w WP w WL &
Q= w| |+ 1g|ok| F—©—1 Moisture Content & Atterberg Limits
o|ln|o = g > o
2 = 8 ®  Standard Penetration Test, blows/0.3m
o 10 20 30 40 50 60 70 80 90 0
{ TP TOPSOIL [ Ues IONEE EE RE RN FRUND TN RN EEEEY RSN PR N
E FILL: Stiff to very stiff black to brown fat clay GS 77 o -2
1« fos—30 | S el -,
I - silty above 1.8 m ST 3 o m sl g
] . . . GS 23 -6
e Particle Size Analysis at 1.8 m: 0.1% gravel, as E
IS 1.1% sand, 29.3% silt, 69.5% clay ST S i) O v B -8
3 E - traCe ﬁne gravel belOW 2.1 m Gq ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
1 Particle Size Analysis at 3.0 m: 0.0% gravel, GS . ' I f: 10
= ,E 0.9% sand, 24.6% silt, 74.5% clay ST S A R A SREEEE g ; 12
| 4 7; GS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
] = 14
B GS 39 ao 5
1 ———————————————————————————— el | e e e E 1
-5 7 Stiff brown fat CLAY (CH) ST 3 6
- JcH / - silty % 18
B 6 { ‘/ Cs ’\7 ;;;;;;;;;;;;;;;;;;;;; (ORI © JCIRS ISR IS P N IR E, 20
I Soft tan SILT (ML) e B
ML -2
I - some clay Gs—r23= | o lo |l 3
/ Stiffbrown fat CLAY (CH) | || | | el baa e e C 24
o / GS— 38 moo 3
-8 / - grey below 7.6 m ST - 26
= ,; % “““““““““““““““““““““““““““““““““““““““““““ % 28
-9 7 % &S 52 al o =30
; / ““““““““““““““““““““““““““““““““““““““ i, 32
-10 / e
] / - 34
| 11 é % ST ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 36
- % 38
Lod VL e E
] / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 40
- / m SS 48 o © e
] =42
13 % ““““““““““““““““““““““““““““““““““““““““““ d
L / 44
,14€ CH % STI | | E, 46
e / , 48
15 / - firm, trace silt below 14.6 m E
g / ““““““““““““““““““““““““““““““““““““““ ; 50
| —: / m SS 45 ;;;;;;;;;;;; | I EE N R QO e ;7
16 % - 52
1—244 : " 54
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




THO6
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd
PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

NORTHING __ 5535348

LocATION Winnipeg, Manitoba ELEVATION 235.

DRILLING DATE _October 6, 2016 DRILLING cO. Paddock Drilling Ltd.

50m EASTING 635032
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)

. 6’ A\ Pocket Penetrometer (kPa)

e |¥ < 3 =

=& 2 b D 50kPa 100kPa 150kPa 200kPa | £

= L P SOIL DESCRIPTION Slwig|RE | | | | =

& 6 | — > A | Y Wp W m &

ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a

n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

- / T T T T T E 54
177 % w ss| | 49 o 9 =56
B E / IR IR T RSP SR I IO TSN ISR BT ;58
= 18{ / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7

E / £ 60
- 7 Is = = ;
19 % EEEI SR E) BN O 0 R O E |
S / - 64
720€ % - some silt below 19.8 m m SS a7 | = TR (R TS S T SO SR IS EECIEN ST T f: 66
B / S 68
21 A\/'A . . ;

] - ¢| Compact to dense tan silty sand (SM) with | o1 | | o0l 45 =70
] gl TILL Iss| | oe E
22 TL |21 =72

71 . [ N IR A AN N R ISR RSN NERISSLI NSREISAEES SSNPIENTE RSN NN RSN USRS }

- Slual s s e s E

I 50/65mm| = T4
[ 53] alL- sS 5

] * Moderate groundwater seepage was observed =176
| 7; Within the ShallOW Silt layer and the till. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
i 247: . Groundwater 1eVe1 was Observed at a depth ()f ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 78

21.0 m upon completion of drilling. = 80
I o Auger refusal at a depth of 22.9 on verydense | || | | |l bion b E
L 25,; 11 1 R AN NN AN FUASPSSE FEUSAER AR PN SRS I R R S ; 82
N * Advanced testhole using solid stem auger ;’

é above 9.15 mand hollow stem auger below 9.15 | ||| ||| - 84
[ 26E m. e % 86
27 3 88
B é “““““““““““““““““““““““““““““““““““““““““““ % 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
| é ““““““““““““““““““““““““““““““““““““““““““““ %100
31 ~102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
L ~106

1 ' “108

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




THO7 TESTHOLE RECORD

CLIENT _AECOM Canada I td.

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 11, 2016 DRILLING cO. Paddock Drilling Ltd.

DATUM

ELEVATION 23523m

NADS3

PROJECT No. 111216800
NORTHING __ 5535314
EASTING __ 635103
DRILLING METHOD _125 mm SSA/95 mm HSA

DEPTH (m)

!
<

I
o

I
N

!
w

I
=

!
(]

!
=)}

!
|

!
=]

!
o

I
[
=)

T
[
[

!
p—
(]

I
[
w

I
o
IS

!
p—
9]

I
[
=)

Piezometer . . . S
Backfill Type: . Bentonite @ Drill Cuttings Sand (274 Slough

ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)

w | O < <

o9 > W 50kPa 100kPa 150kPa 200kPa

- s 0| w |3 |>OE ‘ \ \ !

SOIL DESCRIPTION o | &
6‘ (3 30> g leJ G W owom
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

{ TP S TOPSOIL [l =es 29— SRS S FE U EEREN EUNNE REEEY FENS FA E
E FILL: Firm to stiff brown to black fat clay (CH) G 25 o a
E with trace coarse sand, some fine gravel GS 5 N it D NG NS URE AR E N 3
E - silty GS 19 | o] SRR N TN R EEE RS SN E
E GS 27 B
ERa ES———— il O | 3
1 6S 23 o o 2
E GS 40 g g E*
E 7 Stiff brown fat CLAY (CH) | || | | oo E
{cn % - trace silt &s ra o O 3
7: CS > ‘i ;;;;;;;;;;;;;;;; O ;;;;;;;;;;; u ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; é
E Soft tan SILT (ML) : : E
, ML - clayey between a depth of 6.7 mand 7.1 m GS 2= (SRR REEER IS IR T UUE BIEE N N f:
E . €S 24 oo E
E / Stiff brown fat CLAY (CH) : E
E % GSF—46 B o =
7: / CS 40 ;;;;;;;;;;;;; B b [© 2EN ERISEESINE FEIANE AR IR ;
E % - firm, grey, trace fine gravel below 10.7m | ||| | L Lo E
E % GS A— | O i (O R EE T FE ST I RN IEN i,
E % GS——46 o o 2
4CH / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
é % &S 39— = SR AU R O b E,
] // 3

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

Reviewed by: Guillaume Beauce

DEPTH (ft)
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THO7
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd
PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

NORTHING __ 5535314

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 11, 2016 DRILLING cO. Paddock Drilling Ltd.

ELEVATION 23523m

EASTING __ 635103
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
E & | @ = ws =
= & s E o s 501‘<Pa IOQkPa ISQkPa 200‘kPa e
T —_
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > ) (2 L WP W WL &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 54
g 7 i bel 16 GS 47 EI ;;;;;;;;;;;;;;;; O i,
,172 /-sot elow 16.8 m = 56
B E / IR IR T RSP SR I IO TSN ISR BT ;58
= 18{ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
[ % GS 58 o o - 60
10 7 % “““““““““““““““““““““““““““““““““““““““““““ - 62
S / = 64
E GS 43 o o E
B 207: A// : L ;7 66
| { ./‘ ? Compact to Very dense tan Slﬂy sand (SM) Wlth ““““““““““““““““““““““““““““““““““““““““““““ ; 68
E 21| gravel TILL =
ST IE =
E ~ & GS H— O R 64|l = 70
kR Iss. | o | ¢ . =
22 Ll =72
] 1 KN I N NN NN (S P PR RN R FTN NERES RS SRS SN 8
| —: A/\ A A o | o ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 50/120mm ;, 74
. ! SIS L) o} RS 12
23 » Moderate to heavy groundwater seepage was SS 10 =76
| é Observed Wlthll’l the Shallow sﬂt layer_ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
E . Groundwater level was ObserVed ata depth Of ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 78
—24 . e E
1 14.0 m upon completion of drilling. E
- - « Soil sloughing was observed within the shallow | || | | | | ||l = 80
BrE siltlayer. L i, 82
| * Auger refusal at a depth of 22.7 m on very E
E dense till. E 84
2] | | 3 .
27 = 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
—29] E
] E 96
30} - 98
| é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B é ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 7: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] =106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer ' . ' o Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand [ Slough




THOS8

CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 11, 2016 DRILLING cO. Paddock Drilling Ltd.

DATUM NADS83
ELEVATION 232 11m

PROJECT No.

111216800

NORTHING __ 5535273

EASTING

635164
DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)

I I I I I I I I I I I I I I I I I I I
=) | (=) 9} £ N e <

-]

I
[
=)

T
[
[

!
p—
(]

I
[
w

I
o
IS

!
p—
9]

I
[
=)

Piezometer
Backfill Type:

ST - Shelby Tube PT - Piston Tube

VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand E‘% Slough

Reviewed by: Guillaume Beauce

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)

w | O < <

o9 k W 50kPa 100kPa 150kPa 200kPa

> O|lWw|s| Dk ‘ ‘ ‘ !

SOIL DESCRIPTION R
6‘ (3 = & a leJ Gl v wm
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

{ TP S TOPSOIL [ Ues s e | E
E FILL: Stiff to very stiff black fat clay (CH) with G 7% © o a
o115 some fine gravel Gs__30 | | T oo 3
E - silty GS 38 |l SN SN R EIEER SR E 2
1 |/ stiff black to brown fat CLAY (CH) GS 4l g
] / - silty S 3= ] o | 3
CH / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; &
E / 68 28 o m =
EML H ‘ Soft tan SILT (ML) e e e E,
7; _ Some Clay /, g A A BASRRAAN IaGSPN USSR SN IO DRI SRR RSN NN ;7
s % Stiff brown fat CLAY (CH) &s 44 g lo g
7; Z CS J.\’) ;;;;;;;;;;;;;;;; u ;;;;;;;;;;;;;;;;;;;; ( ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
E / Gs 47 o o 3
E % - firm below 7.6 m : : =
E % 6S 46 o o 3
E / -greybelow9.1m VT E
7; / CS 3{), ;;;;;;;; [ DR AR N L0 R B ] IR ;
JcH % - soft, trace fine gravel below 10.7m | || "] | T Lol E
E Z .GG _‘PJ ;;;;; o | ] A Of v ;
E % Gs 51 @ S 3
é % CS 48 ;;;;; O (o) EEEEEERE RS N RIS IO E,
] A a

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

DEPTH (ft)

@ & K~ N <O
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THO8
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd
PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

NORTHING __ 5535273

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 11, 2016 DRILLING cO. Paddock Drilling Ltd.

ELEVATION 232 11m

EASTING __ 635164
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
S N m < < =
=% e D 50kPa 100kPa 150kPa 200kPa | £
I —_
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > A | Y Wp W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— / e e - #
1 &S Y I R . I EE R SR AR E R o E
17 / - 56
B E AA [ETE PRSP RSP SN RTRURIE S UPUNE PRI FRUCI TR I EUR N B ;58
= 18,: ./‘ ‘T Very dense tan Sllty sand (SM) with gravel TILL | || | | [ s ;,
[ ] a1, mGS = o 59 =60
e s, |s | °
B 19{ TL - A‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ; 62
. sl b 8
B e s 50/75mm) - 4
20 ~ =HGS 3 0C S50 F
E . Moderate to heavy groundwater Seepage was SS 10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 66
- observed within the shallow silt layer. | || | | oo E
[ 51 * Groundwater level was observed at a depth g 68
1 15.2 mupon completion of drilling. | || | | ool =70
I * Soil sloughing was observed within the shallow B
22 silt layer. =72
L * Auger refusal at a depth of 19.8 m on very R SN O A T (RN O T RN P
dense till. 3
23] - 76
g ““““““““““““““““““““““““““““““““““““““ ; 78
B 24*: =
— - 80
B 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
7267; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 86
27 = 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
-29 =
] =96
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 “102
B é ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 7: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
| =106
] ' 108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . . @
. Reviewed by: Guillaume Beauce Sta nte C
P t : . . BN
chzl?f?}fig;pe: . Bentonite @ Drill Cuttings Sand E‘%" Slough




THO09
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 5, 2016 DRILLING cO. Paddock Drilling Ltd.

PROJECT No. 111216800

DATUM NADS83 NORTHING __ 5535334.75
ELEVATION 231.27m EASTING 634922.07

DRILLING METHOD _125 mm 5 mm HSA

SOIL DESCRIPTION

DEPTH (m)
SOIL TYPE
SOIL SYMBOL

SAMPLES

WELL DATA
TYPE

O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
A Pocket Penetrometer (kPa)

50kPa 100kPa 150kPa 200kPa
\ \ \

RQD (%)
MOISTURE
CONTENT (%)

I
Wp w
F———©—  Moisture Content & Atterberg Limits
®  Standard Penetration Test, blows/0.3m

!
<
-

v

\TOPSOIL

1 e
O

I
o

coarse gravel

FILL: Stiff black fat clay (CH) with some fine to GS

GS

GS

Soft tan SILT (ML)
ML - some clay

I
N

GS

~g

{
AS1v]

Stiff brown fat CLAY (CH)
- trace silt

!
w

I
=

!
(]

0.8% sand, 8.2% silt, 91.0% clay

!
=)}

- grey below 6.1 m

!
|

!
=]

1.3% sand, 40.5% silt, 58.2% clay

!
o

- firm, trace silt below 9.1 m

CH

I
[
=)

T
[
[

15.2% sand, 25.6% silt, 51.5% clay

!
p—
(]

- some silt below 12.8 m

I
[
w

I
o
IS

!
p—
9]

I
[
=)

T Ty

Particle Size Analysis at 4.9 m: 0.0% gravel,

Particle Size Analysis at 7.9 m: 0.0% gravel,

Particle Size Analysis at 11.0 m: 7.7% gravel,

~c

€
T

ST

| = |

SS

54

ST

| = |

SS

47

ST

| = |

SS

44

ST

| = |

SS

56

10 20 30 40 50 60 70 80 90

LR RN
e N L (5] >

Sample Type: GS - Grab Sample SS - Split Spoon
ST - Shelby Tube PT - Piston Tube

Backfill Type:

RC - Rock Core
VT - Shear Vane Test

Piezometer . Bentonite @ Drill Cuttings | -"|Sand E% Slough

Logged by:

Larry Presado
Reviewed by: Guillaume Beauce @ Sta nte C

DEPTH (ft)
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THO09
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LocATION Winnipeg, Manitoba ELEVATION

DRILLING DATE _October 5, 2016 DRILLING cO. Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 553533475
23127 m EASTING 634922.0

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T — T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > ) (2 L WP W WL &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- / T T T T T E 54
17 4 w sS 15 o o c 56
] — % Compact to very dense tan silty sand (SM) with E
IE 2"/ gravel TILL FUSICS IR TS IS U T (NS SRS BN G - 58
- 18] 51, - some clay ““““““““““““““““““““““““““““““““““““““ 8
1 7 28 = 60
S D I'ss 10 o ) 3
7197? A/“A 0O A N (UG SN N Y N §62
1TL A\ ) 18 N A A A Y INCADCRUPT IR UUCAN PRI NUCTPUNPRE SO TNN TP RSO O N E
e =64
1 | 60 E
*20*: :‘ K m SS 8 .. Of i L S R B ; 66
B E ~ A‘ ““““““““““““““““““““““““““““““““““““““““““““ ;,
3 A/‘ N ;7 68
-21 ! 50/150mm| £
1 2 SS 9o | =[RS I I AT S R S L
o * Moderate to heavy groundwater seepage within 8
BYE the shallow silt layer. =72
i E ° GrOquWater 1eVe1 WaS Observed at a depth Of ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
E 134 m upon Completion Of drllhng ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 74
23 « Soil sloughing was observed within the shallow = 76
I siltlayer. L s E
E ° Auger refusal at a depth 0f210 mon Very ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 78
-24 . =
] dense till. E
- » Advanced testhole using solid stemauger | ||| ||| L0 = 80
| 251 above 4.57 m and hollow stem auger below 4.57 | || | | ool bl i, 82
E m. E
E - 84
26 bbb Ese
27 3 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
] ~106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer ' . ' o Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand [ Slough




TH10 TESTHOLE RECORD

CLIENT _AECOM Canada [.td. PROJECT No. 111216800
PrROJECT North End Water Pollution Control Centre Upgrade DATUM NADS83 NORTHING __ 5535307.26
LOCATION Winnipeg, Manitoba ELEVATION 230.68m  EASTING 634993.01
DRILLING DATE _October 6, 2016 DRILLING cO. _Paddock Drilling Ltd. DRILLING METHOD _125 mm S mm HSA
SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)
Elglg k W 50kPa 100kPa 150kPa  200kPa | £
= P SOIL DESCRIPTION Slwig|RE | | | | =
B2 S| > g |e@ Y w M i
a 8 o LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
o 10 20 30 40 50 60 70 80 90 0
{ TP\ TOPSOIL [ Ues o g e
- 4P FILL: Firm to stiff black clay (CH) with trace GS 39 o 9 -2
1 {cr [/ fine gravel, trace organic material I e R L Y EAR St Y F R IS AL VT BN A |
B fML \StiffbrownSILTYCLAY(CL—ML) / GS 20 i g s E
L 2 ML/ ||| | Soft tan SILT (ML) GS| | 2 c 6
B E -traceclay GS 23 TS N O ;;;;; S0 IR IS RSN SRR N 28
P 7 / Stiff brown fat CLAY (CH) - e e =
] % - trace silt G5 40 a © g 10
E / &8 so| A R R RS N R ;, 12
- 4 / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; =
] =14
B / GS 50 o q B
B 5 7; / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 16
L % - 18
B 6 7; / Cs J’\ ;;;;;;;;;;;; | o S R A [ LI RSN NE RN SN 220
[ ] / - firm, grey below 6.1 m E
] / =22
- 7 / “““““““““““““““““““““““““““““““““““““““““““ ;,
E ““““““““““““““““““““““““““““““““““““““““““““ ;, 24
B GS 43 o o =
- 8 ] % = 26
- % ““““““““““““““““““““““““““““““““““““““““““““““ - 28
-9 / 68— 4o o o =30
B / ““““““““““““““““““““““““““““““““““““““““““ £
E / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 32
-10- / =
_— / E 34
E CS 4" ;;;;;;;; o S R I (@ FERITN EREE R RN A S ;7
11 ,; % “““““““““““““““““““““““““““““““““““““““““““ ;, 36
E— / - trace silt inclusion below 11.3 m f: 38
[P0 77 U S 1 A S :
. .GG 4‘1 ;;;;;;; ' R R I @ RIS SNSRI RSN NS IR }
— % - soft below 12.2 m a8 40
] =42
13 % ““““““““““““““““““““““““““““““““““““““““““ E
L / - 44
] / GS 54 3 o} E
| 147; / kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ;7 46
- / - 48
-15 / E
E % CS J_‘} ;;;;; [« [ EESHERIN NERSINPEIN AR ISNERS AR S R T RESE RN NERS IR ISR E 50
16 % - 52
: 4 " 54
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer . . . S Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand [ Slough




TH10
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 6, 2016 DRILLING cO. Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535307.26
ELEVATION 230.68m  EASTING 634993.01

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T ~ T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > =) (2 L WP W WL &
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 54
[ E A\'/ &S H= O i
17 - ¢ Compact to very dense tan silty sand (SM) with 56
[ ] 21" gravel TILL B
E A/“A‘ T T I e TN T N ;,58
| 18{ A N 18 AN (O N AN Y [RPRSPRRRE INPUSMINN RPN IR SO R S Y AR ;7
4 | mGS H ° 25 =60
] |2 ss 9 N * 3
199 o ERE 0 R EE AN A O et E S B
1 . | =
B L - 64
] )] GS 3 e} 62 E
| i N =
20 E :‘ § m sS 9 | [© RIS T I I IER S o | il g 66
1 o - 68
214 |7 ] 8
B 7: é/\ '1‘3 CS 10 ;;;;;; 1) R R T EE T  NERTY IR FPISTERE S AR ST ;, 70
1 |2 g
29 ., DO N PO O O I R Y e O 50/125mm - 2
| - &5 9 o >>0F
E . Moderate tO heaVy groundwater Seepage was SS 8 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 74
-23 observed within the shallow silt layer. 3 76
R *» Groundwater level was observed atadepth of | | | | | oo 2
46m. =78
D 242 * Soil sloughing was observed within the shallow a
B siltlayerandinthe till. =80
[ 5] + Augerrefusal atadepth of 223 monvery ||| | | || .
dense till. 2
- - 84
26 bbb Ese
2 = 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ ; 94
s 06
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
311 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732{ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
| =106
1 “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer . Bentonitc @ il Cut Sond 2?&1 . . Reviewed by: Guillaume Beauce @ Sta nte C
Backfill Type: it futtings and - [pejSioug




TH11

CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 13, 2016 DRILLING cO. ‘Paddock Drilling L td.

DATUM NADS83

ELEVATION 231.31m

PROJECT No. 111216800
NORTHING __ 5535288.04
EASTING 635051.

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)

!
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I
o

I
N

!
w

I
=

!
(]

!
=)}

!
|
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o

I
[
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T
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!
p—
(]

I
[
w

I
o
IS

!
p—
9]

I
[
=)

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)

w | O < <

o9 k W 50kPa 100kPa 150kPa 200kPa

- s 0| w |3 |>OE ‘ \ \ !

SOIL DESCRIPTION 8
6‘ (3 — & a leJ G W owom
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

{ TP S TOPSOIL f 6s ag| RS E R SR NN RN EER NN AR NN R g
E L FILL: Stiff to very stiff black fat clay (CH) with GS 77 c o a
E trace fine to coarse gravel GS E7 2 RN EEERN ERUE DR 0N SN RN RO R 3
E GS 33 gl el E
1cH // Stiff black fat CLAY (CH) GS 58 =
E - trace organic material /I L o~ o B
ML |||} Soft tan SILT (ML) - e e E
E - some clay S 49 o 0 3
E / Stiff brown fat CLAY (CH) =
] %-tracesﬂt GS—r49— | | | = =
E % 6S 50 o q £
7; Z CS .J‘i ;;;;;;;;;;;;;;;; [l = DR NN I N |© RO IR NN S ;
E / Gs 47 a o 3
E % - firm below 7.6 m : : =
E Z 65——42 o o 2
1 % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 2
7; / CS J.\/} ;;;;;;;; S A NI ISR FO DTN RN AN IR ;
E % -greybelow 10.7m VT T E
E % .GG _‘}J ;;;;;;;  on [ FEN N T [ © TN SIS FE ORI NR ISR SRS ;
= % - soft, trace fine gravel below 12.2 m : E
E % GS 55 =] o ;
é % CS 56— | w I RERSANTER NSRS ISR SRRSO I [0 R EEEIREI AEE SN IR E,
] A a

Piezometer
Backfill Type:

Sample Type: GS - Grab Sample SS - Split Spoon

ST - Shelby Tube PT - Piston Tube

RC - Rock Core
VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand E‘% Slough

Logged by:  Larry Presado

Reviewed by: Guillaume Beauce

DEPTH (ft)

@ & K~ N <O
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TH11
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 13, 2016 DRILLING cO. ‘Paddock Drilling L td.

PROJECT No. 111216800
NORTHING __ 5535288.04
ELEVATION 231.31m  EASTING 635051.

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
c |w < ) =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T — T
= P SOIL DESCRIPTION QIHIg|RE | | | | =
& 3= O > |alow W W m &
alon o LéJ ~ g0 E 00— Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 54
B /4. - somessilt below 16.5 m &3 CEEEEREY oSN RN SR SN RS R SN SRR
[ 177; ; 1| Compact to very dense tan silty sand (SM) with - 56
B 1;‘_!\ gravel TILL AT TS IESCUUTEN AR SUSUSIS ISR RS U B U - 58
18] < 4l-someclay b =
{1 [ 32 = 60
e R I'ss 8 o . 3
194 e, 0 el s 0 R 1
, . | =
| { A/\ A ;7 64
] L 50 E
BYE YN E
ZGETL _/‘.‘ mSS 11 .0 O ol [ JRURSE IO R E 66
R - 68
-21 T 5
B A/\ 7 N N A A I W DORRDAAE [NCRRN PRI SR SR N (RSN N 71 ;, 70
B Tss| [ 8 | o . 3
22 |0 =72
- 7; é‘ A‘ ““““““““““““““““““““““““““““““““““““““ E, 74
] - | N 50/'45""" }
-23 N g
1 fss 8 ° > 76
] Very poor, buff to brown, weathered micritic RC| 15| ool i, 78
7247; - calcareous dolomite BEDROCK 8 %0
BYE Good to excellent, buff (with grey) competant, o e
] very strong calcareous dolomite BEDROCK RC| 78 B
E - 84
26| . bbb Ese
B RC| 93 3
27 == WU e = 88
1 v 0000000000000 Wb b ; 90
] * Moderate to heavy grounwater seepage was =
28 observed within the shallow silt layer. =92
B é . Soﬂ sloughing Was observed Within the shallow ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
29 E sﬂt layer. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 94
] * Auger refusal at a depth of 22.9 m on very 2 9
- densetill. L E
~30 3 98
| é ““““““““““““““““““““““““““““““““““““““““““““ ;100
311 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732{ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
] 106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. — Reviewed by: Guillaume Beauce
gfffg}ft%,pe: . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




TH12
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 7, 2016 DRILLING cO. Paddock Drilling Ltd.

DATUM

PROJECT No. 111216800
NADS3 NORTHING __ 5535245.59
ELEVATION 231.38m  EASTING __ 635123.03

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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=) | (=) 9} £ N e <
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SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)
w | O < <
& g E '&J s 501‘<Pa IOQkPa ISQkPa ZOO‘kPa
= > O|lWw | s| 2k ‘ ‘ ‘ !
SOIL DESCRIPTION R
6‘ (3 — & a 5 G W owom
ke LéJ = g0 E 00— Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
TP\ TOPSOIL 6s U FSRAS EEEEN EANN EEETANERE EF SN EEEAN FANEN 3
FL FILL: Loose gravel and sand [maximum size G 5 ° a
aggregate of 25 mm] GS_tr | o 3
- some black clay GS 26 |l e e a2
cH/ Very stiff black fat CLAY (CH) GS 35 E
|- silty S 26— || TN EEREN RS R EERNNER R 3
ML GS 5
Softtan SILT(ML) [ HUP 0 b E
- clayey GS 24 ¢ 8
/ Stiff brown fat CLAY (CH) ST | 3
% -tracesilt b s ;
% ot | b i
% Iss| |57 o 3
% - firm, grey below 7.6 m ST %
% I'ss 46 |l SRR ERRRN EEERN AN 3
CH % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; §:
/ i tr lt 1 12.2 .GG ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
% ace silt below m ST E
% ST ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ %
%-somesiltbelowlS.Zm I'ss 37 e E
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

ST - Shelby Tube PT - Piston Tube

Piezometer
Backfill Type:

VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand E‘% Slough

Reviewed by: Guillaume Beauce

DEPTH (ft)

@ & K~ N <O
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14
16
18
20
22
24
26
28
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34
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40
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TH12
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 7, 2016 DRILLING cO. Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535245.59
ELEVATION 231.38m  EASTING __ 635123.03

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
=~ |w 6’ < R A\ Pocket Penetrometer (kPa)
Elglg k W 50kPa 100kPa 150kPa  200kPa | £
T — T
5 e SOIL DESCRIPTION a g S E = . wW w ‘ | z
= L ‘P L
E 8 6' g = EDE O E 06— Moisture Content & Atterberg Limits g
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— — 7 sy
E Z V. - 1 g B R S B B e E R TR R =
17 - * Compact to dense tan silty sand (SM) with SS 12 o.e 56
B 2 z‘x gravel TILL B
E g\'A-Someclay T T I e TN T N ;58
,182 o A/‘L ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 36 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 560
L Co E
E 14| - sandy below 18.4 m m S5 10 ¢ . E
(194 o, ERE 0 R EE AN A O et E S B
, . | =
- 21y 50/125mm| = 64
. ! m SS 9 Q >>0 =
— 202 o MOderate to heaVy groundwater seepage was | || || e D ;, 66
L - observed within the shallow silt layer. | || | | ||l = o
EIE * Groundwater level was observed at a depth of 2
B 12.2 mupon completion of drilling. | || | | |oociacodionbia b ; 70
] * Auger refusal at a depth of 19.5 m on very 8
22 dense till. -T2
S * Advanced testhole using solid stemauger | || || [0 C 74
[ . ] above 13.72 m and hollow stem auger below E
23 13.72 m. = 76
| 7; o Standplpe inStalled toa depth Of3l m, SlOtted ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
7247? between depths sz‘l m and 3.1 S I N N R RS AR N S KA EEUES RS SRR N RN g 78
E * Testhole backfilled with sand from 3.1 mto 2.1 8 80
B E m, and bentonite from 21 mto Surface_ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
| 25 7; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 82
- X
26 bbb Ese
27 588
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
| é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
= 32 { ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] ~106
1 ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer ' . ' o Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand [ Slough
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 11, 2016 DRILLING cO. Paddock Drilling Ltd.

DATUM

PROJECT No. 111216800
NADS3 NORTHING __ 5535288
ELEVATION 231.32m  EASTING __ 635203

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
6’ A\ Pocket Penetrometer (kPa)
w < =
& g E '&J s 501‘<Pa IOQkPa ISQkPa 200‘kPa
= > Ol W/ |3 |DE ‘ ‘ ‘ ‘
IL DESCRIPTION s
_ (3 SO SC (0] 3 & g leJ E W ow W
8 o) LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
TP\ TOPSOIL / 6S PR ol E
L FILL: Stiff brown to black fat clay (CH) with G 33 Ao a
some fine gravel GS__40 | | o427 3
GS 37 ol g
CH / y Stiff black fat CLAY (CH) GS 37 8
||| race sil S | o |l
Soft tan SILT (ML) as| ||l 3
/ \ clayey &S 35 a =
7 e i L 1
/ Particle Size Analysis at 3.4 m: 0.0% gravel, &S 49— o] L= N IR Qi E
/ 1.8% sand, 39.4% silt, 58.8% clay 2
/ - firm, grey, trace silt below 4.0 m GS 48 =] e g
% STI | [ ;,
% Cs === ETUDI NS O O NI ER TN NS AE SN E,
/ Particle Size Analysis at 6.4 m: 0.0% gravel, ST o I f:
/ 0.1% Sand’ 13'7% sﬂt7 86‘2% clay ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
222 GS—46 o o =
% GS 45 o © 2
% . CS _‘}J ;;;;;; | = R Y R 1 L R I R I A Y I ;
CH / -soft, trace silt below 10.7m ||| 01| T E
% GS 47— o1 SR AU R SCNEN SN Ol i,
222 65—s3— O o =
% CS J" COR e [ BEERKE BRI AR SO E,
// =
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

ST - Shelby Tube PT - Piston Tube

Piezometer
Backfill Type:

VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand E‘% Slough

Reviewed by: Guillaume Beauce

DEPTH (ft)

@ & K~ N <O
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TH13
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd
PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

NORTHING __ 5535288

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 11, 2016 DRILLING cO. Paddock Drilling Ltd.

ELEVATION 231.32m

EASTING __ 635203
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
E & | @ = ws =
= & s E o s 501‘<Pa IOQkPa ISQkPa 200‘kPa R
T —_
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 3= O > |alow W W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— / — e T -
1 Cs ’\4 B R LTI N e e e I R E
| 17 % - some silt till inclusion below 16.8 m F 56
B E / [ETE PRSP RSP SN RTRURIE S UPUNE PRI FRUCI TR I EUR N B ;58
| 18{ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
. % GS 19 o = 60
19+ // 0 el s 0 R 1
L 2 2 Compact to very dense tan silty sand (SM) with = 64
{TL |2 : gravel TILL GS 10 ) 50/140mm| =
20 ] 21-] - some clay m QS 9 | O >>0 ;, 66
- + Moderate to heavy gromndwater seepagewas | || | | Ll f: o
21 observed within the shallow silt layer. 8
| ] » Groundwater level was observed at a depth of | || || et ;, 70
1 11.6 m. E
(22 + Soil sloughing was observed in the shallowssilt | || || ||| | =72
- layerandinthe till. ||| || fialsi e E 74
23] * Auger refusal at a depth of 20.3 m on very =
dense till. =76
g ““““““““““““““““““““““““““““““““““““““ ; 78
B 24*: =
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
7267; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7 86
27 = 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
—29 =
e 96
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 7: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
I =106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

ELEVATION

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 22, 2016 DRILLING cO. 'Paddock Drilling I td.

231.73m

PROJECT No. 111216800
NORTHING __ 5535209.871
EASTING _ 635202.526

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
6’ A\ Pocket Penetrometer (kPa)
'-“ < 3 =
o9 k W 50kPa 100kPa 150kPa 200kPa | E
—_ I
N SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
6 | — > =) (2 L WP W WL &
ke LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 0
{ TP TOPSOIL [ Les sl | E
E FL FILL: Stiff to very stiff black fat clay (CH) with G 26 o -2
E trace fine gravel and trace organic material G35 | | Pedo oo = .
E GS 39 ool [ERRN P SRR I N S E
1 |/ stiff brown fat CLAY (CH) GS 4 i v E 6
E % - trace silt e - g 5 B
{ CH / Particle SiZe Analysis at 18 m: 00% gravel, GS S IO RN SN NGO SO NN ISP RO S, ;, 8
] 0.9% sand, 20.6% silt, 78.5% clay o A é ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; = "
Ja | [[]] Soft tan SILT (ML) ST 3
E == S e e ;, 12
E Firm brown fat CLAY (CH) G5 C R R Ol b 8
. % - trace silt - 14
E GS 52 o o E
] . . JE N N 111 e oY AN I EEE TR EEEEE IR I E 1
E % Particle Size Analysis at 4.9 m: 0.0% gravel, ST = 6
; / 0.3% sand, 13.8% silt, 85.9% clay —18
E % Cs e R [ = [ SRS RPN SIS [© N ERINRS HE NS NSRS E, 20
7 % - grey below 6.4 m ST / : f: 22
1 / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; i, 24
E / GS 56 o o g
3 % e : =26
100 L kel "8
] % 6S o =30
E % ““““““““““““““““““““““““““““““““““““““ i, 32
E / =34
1 / CS 48 ;;;;;;; oo [ N ] N R S O E
E / -softbelow 10.7m | 36
cH / 3
1 7 - 38
é % .GG 37 ;;;;;; | ' [EEISAINES RN NN O b i, 40
1 % X
1 7 44
] GS 42 a o e
7; % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 46
i % - 48
é / CS J(}, SR 1 IR SRR B RSN IR AR TR IR [0 BRI NERS RN ISR % 50
f % 52
{ 1/ " 54
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. — Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




TH14
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LocATION Winnipeg, Manitoba ELEVATION

DRILLING DATE _September 22, 2016 DRILLING cO. 'Paddock Drilling I td.

PROJECT No. 111216800
NORTHING __ 5535209.871
231.73 m EASTING __ 635202.526

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
£ (¥ < < =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
I —~ I
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > ) (2 L WP W WL &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 54
1 / 68 49—l gl E
17 / =56
B E / [ETE PRSP RSP SN RTRURIE S UPUNE PRI FRUCI TR I EUR N B ;58
| 18{ % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] GS 3 ol =60
- 17 / E
B 195 - * Compact to very dense tan silty sand (SM) with | | || | oo f b C 62
] L ‘; I 1‘) gravel TILL L e ;
- 21| - trace clay - 64
E =9 s 4 50/150mm| -
201 L S5 1o of >>0
E o Moderate to heavy groundwater seepage was SS 8 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 66
L - observed within the shallow silt layer. | || | | || = o
21 * Groundwater level was observed at a depth of 2
e 32mupon completion of drilling. | || | |l =70
* Soil sloughing was observed in the shallow silt a
22 lyer. b =72
E— e Augerrefusal atadepth of 19.8 monvery | || | | ool 8 74
, 37 dense till. ;: 6
g ““““““““““““““““““““““““““““““““““““““ i, 78
24 =
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
26 bbb Ese
27 3 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] 106
1 ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . . @ S
. Reviewed by: Guillaume Beauce ta nte C
P t . - - N
chzl?f?}fig;pe: . Bentonite @ Drill Cuttings Sand E‘%" Slough




TH1S TESTHOLE RECORD

CLIENT _AECOM Canada I td.

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 21, 2016 DRILLING cO. 'Paddock Drilling Ltd.

DATUM NADS83

ELEVATION 232,18 m

PROJECT No. 111216800
NORTHING __ 5535294.543
EASTING _ 635340.298

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)

w | O < <

a2 ke MR 50kPa 100kPa 150kPa 200kPa

s O|lWw|s|DkE ‘ ‘ ‘ !

SOIL DESCRIPTION I =
<=3' (3 S > | alod YW w M
e LéJ ~ g0 E F——"6—-  Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

TP <A TOPSOIL 68 29— g e
E FILL: Very stiff to firm black to brown fat clay GS 3T @ B
] : o-0 =
{ g 125 (CH) trace fine gravel G134 |8 | 3
- GS 31 i [ |ER 10 ) NEEE S IS SO A P S S0 NP N ;,
E GS 27 E
1 - GS 27 o o g
E n / Stiffblack fat CLAY (CH) | [1°°] | 77 |t s 2
ey Sutblack f CLAY T Sl :
] Soft tan SILT (ML) e i g
Ja ||| | someclay 6—23— | o | |
g GS———24 o 2
E Firm brown fat CLAY (CH) | || | | b 2
1 % - trace silt a
E / -geybelow 53m bbb 3
*; % GS 39— oo [ 8 FENEUREN R ol ;
E % GS—53 o o 3
E Z 65———48 o o 2
E % CS _r7 ;;;;;;;; [ = D R NI O [ & R I R I A NI E,
{cn % ““““““““““““““““““““““““““““““““““““““““““ 3
E / .GG _r" ;;;;; | I FERNEI NN [ FERITN IO NI RIS SRR SN ;
= / - soft below 12.2 m : : g
E % 6s——44— O o E
E % CS 48 IO o [ E IR N RPN NI IS [} SRR BN NN RN é
3 % -verysoftbelow 15.2m T | =
\ 7 -

Sample Type: GS - Grab Sample  SS - Split Spoon ~ RC - Rock Core Logged by:  Larry Presado

Piczometer ST - Shelby Tube _PT - Piston Tube VT - Sr Vane Test Reviewed by: Guillaume Beauce Sta nte C

Backfill Type: . Bentonite @ Drill Cuttings Sand E.‘i?.ﬁ" Slough

DEPTH (ft)

@ & K~ N <O
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TH15
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 21, 2016 DRILLING cO. 'Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535294.543
ELEVATION 232.18m  EASTING __ 635340.298

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T — T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > ) (2 L WP W WL &
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- e . |
] / . . . GS 66 B L O N O I ) T R NPEE NI NSRRI E
17 / - trace silt till inclusion below 16.8 m F 56
B E / ESPTRE ISUS AT TS S BT SRS TR PN BT ;58
| 18{ / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] % GS 26— 0 o £ 60
7195 M_/ : e T e P N S N S IS R SR F E, 62
1 - °| Compact to very dense tan silty sand (SM) with | || | | loooh ool E
L 4 TL |24 gravel TILL = 64
177 i 50/140mm| -
20 2! ASics LS OO n>1’>n. E
E o Moderate tO heavy groundwater seepage was SS 9 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 66
- observed within the shallow silt layer, | || | ||l = o
EIE * Groundwater level was observed at a depth of 2
e 7.6 mupon completion of drilling. | || | | oo =70
* Soil sloughing observed within the shallow silt a
22 layer. =72
L] * Auger refusal atadepth of 200 monvery | || | | ool ool ol E 74
[, 37 dense till. 2: 6
g ““““““““““““““““““““““““““““““““““““““ i, 78
24 =
— =80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
26 bbb Ese
2 = 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
311 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
] ~106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . . @ S
. Reviewed by: Guillaume Beauce ta nte C
P t . . . N
chzl?f?}fig;pe: . Bentonite @ Drill Cuttings Sand E‘%" Slough




TH16

CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 30, 2016 DRILLING cO. 'Paddock Drilling Ltd.

DATUM

PROJECT No. 111216800
NADS3 NORTHING __ 5535205
ELEVATION 23232m  EASTING __ 635252

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)

I I I I I I I I I I I I I I I I I I I
=) | (=) 9} £ N e <
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ST - Shelby Tube PT - Piston Tube

Piezometer
Backfill Type:

VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand Slough

Reviewed by: Guillaume Beauce

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)

w | O < <

a2 ke MR 50kPa 100kPa 150kPa 200kPa

- > O|w|s|DE ‘ ‘ ‘ !

SOIL DESCRIPTION a | ®
6‘ (3 :II > =) 5 E WP W WL
e LéJ ~ g0 E F——"6—-  Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

{ TP TOPSOIL 6s IONEE EE RE RN FRUND TN RN EEEEY RSN PR N
E FILL: Stiff brown fat clay (CH) with trace fine G 34 o B
4FL ca &
: gravel GS__ (30| oo 3
3 GS 2 R I SIS SURIEUTE IR RTUIER UEI PN A E
] - - GS 32 =
E / Firm to stiff brown fat CLAY (CH) =
E % - trace to some silt AS i~ Az ] n ;;;;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
v/,  EW| | e s E
E // 6S 33 o 3
E SofttanSILT(ML) W& | 3
é ML - clayey 68 92— Lol O ;
E . 6S 24 o 2
] Firmbrown fat CLAY (CH) || | | E
E % - trace silt 8
7; % CS J.\'} ;;;;;;;;;;;;;;; B FO TR FENERE RN SN E,
E Z GS———54 o o 3
7 % GS 56 o o ;
7: / CS 4.\'} ;;;;;;;; [ = IS A A [ DEERIIONS RIS PN ISR IR ;
E % - soft, grey below 10.7m W ||| o E
1cn / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
E / .GS _‘=_ F— ot o1 SRR FIANR RN IS [ & T SO NN RSN SRR ;,
E Z Gs 50 o ¢ 3
é % GS S N - EX (TR ST RN R > TEEEE [EECE RS E,
: // 3

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

DEPTH (ft)

@ & K~ N <O
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TH16
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 30, 2016 DRILLING cO. 'Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING __ 5535205
ELEVATION 23232m  EASTING __ 635252

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T — T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 3= O > |alow W W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— S S St A S SR Lt 7'
E / Cs J{), O ;;;;;;;;;;;;;;;;;;;;;;;;;;; E
17 / =56
B E / IR IR T RSP SR I IO TSN ISR BT ;58
= 18{ / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
E % GS 48 o o £ 60
19 // ERE 0 R EE AN A O et E S B
L 2 2 Compact to very dense tan silty sand (SM) with = 64
1L |2 4| gravel TILL =
*20*: A‘ L S g O b 50/150mm| £ 66
] Fn J S I O >0 -
I * Moderate to heavy groundwater seepage was 7 =68
21 observed within the shallow silt layer. B
| é o Groundwater level Wwas o bserVed ata depth Of ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;, 70
] 12.2 m upon completion of drilling. 3 7
[ 222 * Soil sloughing was observed within the shallow | | | | | |00 Lol 2
— 7; sﬂt layer_ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 74
23] * Auger refusal at a depth of 20.1 m on very ;: -6
] demsetill. g
- + Vibrating wire piezometers installed with tps ||| ||| L - 3
24 at depths of 7.9 m and 14.0 m. E
I = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
26 bbb Ese
27 3 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
] 106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . . @ S
. Reviewed by: Guillaume Beauce ta nte C
P t . - - N
chzl?f?}fi?;pe: . Bentonite @ Drill Cuttings Sand %‘é«' Slough




TH17
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 27, 2016 DRILLING cO. Paddock Drilling L td.

DATUM NADS83

PROJECT No. 111216800
NORTHING __ 5535182
ELEVATION 232.52m  EASTING 635292

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)

= A\ Pocket Penetrometer (kPa)
e~ mMke) < . -
Elglg k W 50kPa 100kPa 150kPa  200kPa | £
T -~ T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > A | Y Wp W m &
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a

2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0

{ TP TOPSOIL / 6S rg g | E
E FILL: Very stiff to stiff brown to black fat clay GS 77 c o -2
1] (CH) G300 | | % T | = 4
I - some silt GS 3L T NS RN R SRS S EER E
|, ] FL GS 34 -6

] Gs——42— | a o | "
[ ] - organic material between a depthof 2.4 mand | || | | |l ool i 8
-3 *; 3.0m GS 107 >>(C ; 10
- Softtan SILT (ML) | |\ L 1
| 4 ML - some clay ASia] S T R = AT S I AU IR S ;

] =14
I Stiff brown fat CLAY (CH) GS 46 o o g
B 5 7; % _ trace Sllt kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk g 16
B , / - 18
- 6 | / as s ml e B,
B % - firm below 6.1 m = i : . 8 0

] / =22
| 7 ,; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;,

] / ““““““““““““““““““““““““““““““““““““““““““““ ;, 24
B / &S 56 q g
-8 % - grey below 7.6 m - 26
- / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; i, 28
9 % 6S———46 o =30

E / ““““““““““““““““““““““““““““““““““““““ i, 32
-10 e
] / -4

E / CS 48 ;;;;;;;;; { s N N R S O ;7
| 11 7; % kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ;7 36
R - 38
7122CH/ .GG -‘5-/ ;;;;;; f o RN NN AR (& TR ESISEENE RS SN RS AN S ;40
— / - soft below 12.2 m o : g

] =42
*13*: / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
R 44

] 6S 36 o o E
7147; % kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ;7 46
- / S48
- 15 / E

E % CS 40 ;;;;;; |2 EESRERE NERTURNE NEPE ISR I [ 128 EEISREINE RIS IR TSN ;7 50
16 4 =52

. 4 54

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer . Bentonite @ Drill Cutti Sand e Sloush Reviewed by: Guillaume Beauce @ Sta nte C
Backfill Type: it futtings and - [pejSioug




TH17
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LocATION Winnipeg, Manitoba ELEVATION 232

DRILLING DATE _September 27, 2016 DRILLING cO. Paddock Drilling L td.

PROJECT No. 111216800
NORTHING __ 5535182
232.52m _ EASTING 635292

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T — T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > A | Y Wp W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— e e - #
1 / &S Y T R . TR SR SR AR E R o E
17 / =56
B E / IR IR T RSP SR I IO TSN ISR BT ;58
= 18{ / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] % GS 44 o © = 60
19+ % ERE 0 R EE AN A O et E S B
L / =64
B ; &1 t . - 14 E
20 - ¢| Compact to very dense tan silty sand (SM) with m SS 12 o] O | - 66
| 2 I ’ gravel TILL T e 2
g aly ;7 68
-21 E -/‘ ) | ;7
| é ~ A‘ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 6 1 ;;;;;;;;;;;;;;;;;;;;; g 70
i Tss| | o 0 . -
2] L) = : -7
] S T I ) T SR EF (RN P SN RN 8
— 7: A/\ 7 1 K N AN SR N RERTERRE RESHETIE NPT ST RSP E ST R RS RS SRS ;, 74
i{TL |, ! P =
-234 7|2y 50/100mm = ¢
I I YRS fss 8 | A IR U I N Y I R >0
] - L\\ E
] L SN | 01 NP I SR EERRE EEETEREE IR (SRS RRES SEEEES ERREEES EEER LT R SRS E 78
,24,: _/‘ 2 RC| 0 g
IR I B =80
1 .|| - cobbles and boulders encountered near bottom | H———————. Ll =
251 - A‘ of overburden materials | W | | aoa]oocaa oo o E82
E é/‘ A‘\ RC| 15 B
I ol y E 84
26 Poor to fair quality, buff to brown weathered bbb Ese
- micritic calcareous dolomite BEDROCK RC| 26 8
27 o= W 3 88
B é RC| 57 | oo % 90
28 -9
B E 12 (62 E EERTEEEE ST AEREEN T IS PERS FRREIRE IR PE S EEE N ST i, 94
—29] E
1 =96
| E . Moderate to heavy groundwater seepage was ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
30 observed within the shallow silt layer. E 98
| é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 “102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
| =106
1 ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




TH18 TESTHOLE RECORD

CLIENT _AECOM Canada I td.

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 3, 2016 DRILLING cO. Paddock Drilling Ltd.

DATUM

NADS3

ELEVATION 2320lm

PROJECT No. 111216800
NORTHING __ 5535160
EASTING __ 635334

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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Piezometer . . . S
Backfill Type: . Bentonite @ Drill Cuttings Sand (274 Slough

ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
= A\ Pocket Penetrometer (kPa)

w | O < =

o2 k W 50kPa 100kPa 150kPa 200kPa

[ O|lw|s|3OkE ‘ \ \ |

SOIL DESCRIPTION X
6‘ (3 — & a 5 G W owom
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

{ TP TOPSOIL 6s s RS EE RN FEU TN EERTHEUNNE REEEY PN FA E
E FILL: Very stiff to stiff brown fat clay (CH) with GS 33 c-o a
o FL 2 some fine to coarse sand, trace fine gravel G35 | | Ro oo 3
E GS 3L SR R RN REEE N EEE E
] - GS 31 =
1 |/// Stiff brown fat CLAY (CH) E
E / - trace silt AS i~ o [J ;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
e ,/, BB s E
E / GS 34 oo B
E ST 55 6 g
v ‘ Soft tan SILT (ML) = EEUE TS U8 LGRS TE RS U S UL EEuE AL AT g
7: - some clay F e e B B e T R T Ot EECE Y I R I SEE SEESS R g
s / Firm brown fat CLAY (CH) &s 50 a d g
E % - trace silt STI | [ ;
1 / - firm below 4.6 m a
7; Z Cs J‘i ;;;;;;;;;;;;;; n ;;;;;;;;;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
E / , GS st o o E
E % - stiff, grey below 7.6 m ST ol E
E EE; 68 —43 o o =
E % GS T/ A R < TR RS O E,
E CH % ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g
E Z .GG 43 ;;;;;;;;;;;;;;;;;; | = I NN N R S RN HN RN IR ;
E /’/ &S 45 o o E
= % -softbelow 13.7m T T E
é % CS J_‘} ;;;;; | w | N RS NSRRI IO 10 JEE RIS (RSN ISR E,
] A a

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

Reviewed by: Guillaume Beauce
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd
PROJECT No. 111216800

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

NORTHING __ 5535160

LOCATION Winnipeg, Manitoba

DRILLING DATE _October 3, 2016 DRILLING cO. Paddock Drilling Ltd.

ELEVATION 2320lm

EASTING __ 635334
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
=~ | w 6’ < R A\ Pocket Penetrometer (kPa)
Elglg k W 50kPa 100kPa 150kPa  200kPa | £
T - T
e SOIL DESCRIPTION S B ERE ‘W | | | E
o3| J > | g |QuW Y W L - w
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- S Ll RN
1 7 68 L = e N N R RN o R IS T ISR B B
17 / £ 56
= % ERREANE RN AU EEREN RO A RES EEUS) SRR ) 58
,18,: / §Fﬁ I é) ;;;;;;;;;;;;;;;;;;;;;;;;;;; 46 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 560
-1 %% Very dense tan silty sand (SM) with gravel TILL SS 9 ¢ g
7197? TL i\ ? - some clay s el O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 50/125mm E 62
] S B A B B FOSFEESE IETE I S SENS I S PSS U bttt >>0 =
B * Moderate to heavy groundwater seepage was > S - 64
20 observed within the shallow siltlayer. ||| ||| " 6
| * Groundwater level was observed atadepthof | || | | | ] b | 8
17.7 m upon completion of drilling. = 68
21 * Soil sloughing was observed in the shallow silt 8
| é layer and in the t]ll ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 70
: * Auger refusal at a depth of 19.4 m on very =
-22 . =72
3 densetill. L e s E
- i » Standpipe installed to a depth of 4.0 m, slotted | | | | | ]eecefesinbinhian il ; 74
[ 53 between depths of 3.4 m and 4.0 m. a
] * Testhole backfilled with sand from4.0mto 34| | | || | =76
. m, and bentonite from 3.4 mto surface. | || | | Lol - 78
24 E
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
| 26{ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 86
B 27E ; 88
| é ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
-29 e
] - 96
30 ] - 98
| é ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;100
311 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
= 32 { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
| =106
] ' “108
Sample Type: GS - Grab Sample  SS - Split Spoon ~ RC - Rock Core Logged by:  Larry Presado
Piczometer ST - Shelby Tube _PT - Piston Tube VT - Sr Vane Test Reviewed by: Guillaume Beauce Sta nte C
Backfill Type: . Bentonite @ Drill Cuttings Sand E.‘i’v.é" Slough
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 21, 2016 DRILLING cO. 'Paddock Drilling Ltd.

DATUM NADS83
ELEVATION 231.15m

PROJECT No. 111216800
NORTHING 147.021
EASTING 635377.014

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
c |w < =
Elalg k W 50kPa 100kPa 150kPa 200kPa
T —_
= L= SOIL DESCRIPTION QIHIg|RE | | | |
& 6 | - > =) (2 L WP w WL
alon o LéJ = g0 E ] 90— Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90
{ TP S TOPSOIL [ Ues as e E
E FL FILL: Stiff to very stiff black to brown fat clay G 35 o o a
1 [ [//\(CH) with trace fine gravel | Mes_—a6 | | | %o Ll 3
= 7 % Stiff fat CLAY (CH) ST 42 o] gl RIS DO TN IS RS R SR E
L 2 JcH / - trace silt EE 43 | 1 g
1 / Particle Size Analysis at 1.8 m: 0.0% gravel, S, 324 ] O B 8
B / 5.0% sand, 21.9% silt, 73.1% clay ST 3
-3 G5 26 o) E
] Soft tan SILT (ML) GS E
B E ML - clayey o e el R FF I R ;
L 4 7; ““““““““““““““““““““““““““““““““““““““““““““ ;,
E Stiff to firm brown fat CLAY (CH) 6s 56 a d 3
B 5 é % - trace Sllt ST ;;;;;;;;;;;;;;;;;;;;;; I %
] / Particle Size Analysis at 4.9 m: 0.0% gravel, E
| Jamemasmesnssondsy
- 6 7; % CS ,J:“} ;;;;;;;;;;;;;; n ;;;;;;;;;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
e % ““““““““““““““““““““““““““““““““““““““““““““““ 3
1 / -greybelow7.0m Vb E
o / 65— 5t o 0 g
- 8 % ST : 3
9] % 6S 46 o o =
10 ] % =
B E / GS 4t [ EEEREER [ETUURN N O é
BTE % - firm to soft below 10.7 m st | |l ' b ;
CH / Particle Size Analysis at 11.0 m: 0.0% gravel, B
I / 11.6% sand, 34.7% silt, 53.7% clay 8
BYE / D U A RS E LS R EEE ARt I LU E £
E / .\JU 55— :J ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; O ;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
13 % ““““““““““““““““““““““““““““““““““““““““““ 3
B % 68———43 o o =
L 14,; / ST| | [l =
15 % i
E / CS J(}, ;;;;;;;  on [ AR NETE IS SO RSO (&) ERIE R ARSI IR ;7
16 % 3
] / E
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. — Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C

DEPTH (ft)
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 21, 2016 DRILLING cO. 'Paddock Drilling Ltd.

PROJECT No. 111216800
NORTHING 147.021
ELEVATION 231.15m  EASTING 635377.014

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
S N m < < =
=% e D 50kPa 100kPa 150kPa 200kPa | £
T —_
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 3= O > |alow W W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
_— / e e - #
E Cs 00 ;;;;;;; o R O N N R N ) L (RN SRR E
17 / - 56
B E / IR IR T RSP SR I IO TSN ISR BT ;58
= 18{ N KN U AN A N EEEEPERE RESHETEE ENSEPEEE SRR IR EPIE KRR EERR P EEEE ISSERRRS E
1 // - some silt below 18.0 m GS 13 dlo E 60
i 19; L_l‘ 'f Compact to very dense tan silty sand (SM) with | || | | oo e f: 62
] L ‘; I 1‘) gravel TILL L e ;
- 1 |21, -trace clay @GS 13 o 75 =64
] N g ®50,70mm| —
—20] 21 S8 9 . O il s >>.£66
1 * Moderate to heavy groundwater seepage was SS L O IS IR S TN IR (RIS SN SO 2
[ ] observed within the shallow silt layer. " 68
21 * Groundwater level was observed at a depth of B
| 7: 6.1 m upon Completion Of drllllng ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 70
* Soil sloughing was observed in the shallow silt 3 7
22 E layerandinthe till. 0 E
B 7; . Auger refusal at a depth of 20.1 m on very | ||| ] e b ea b an s s s an e E 74
B 23€ dense till. ;: "6
g ““““““““““““““““““““““““““““““““““““““ ; 78
— 24*: =
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- X
7267; , ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ?86
27 588
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
—29 =
1 =96
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
7327; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
I =106
1 ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




TH20 TESTHOLE RECORD

CLIENT _AECOM Canada Ltd. PROJECT No. 111216800
proOJECT North End Water Pollution Control Centre Upgrade DATUM NADS83 NORTHING 5535147.011
LOCATION Winnipeg, Manitoba ELEVATION 232.04m EASTING 635221.993
DRILLING DATE _September 23, 2016 DRILLING cO. _Paddock Drilling Ltd. DRILLING METHOD _125 mm 5 mm HSA
SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
g 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
= L P SOIL DESCRIPTION Slwig|RE | | | | =
& = | — > o o w WP w WL &
Q= w| |+ 1g|ok| F—©—1 Moisture Content & Atterberg Limits
a|lwn| O = & = [m)]
n = 8 ®  Standard Penetration Test, blows/0.3m
o 10 20 30 40 50 60 70 80 90 0
{ TP TOPSOIL / &S ng |l g R
E FILL: Stiff black to brown fat clay (CH) with GS 7% o -2
1 ] R PR RER (EEN o1 - FRN : e =
1eL trace fine gravel GS L/ ESRES RS FRTN PR ES TS NEET EESRY FREEN E = 4
] - silty ST 32 i PO PSR ISR (ST I U =
|, E - trace organic material GS 32 6
| SS—s— | | oo =
- e 7 Stiff brown fat CLAY (CH) ST\ |l 3
- 3 - trace silt GS 36 oo F 10
| me||||] Soft tan SILT (ML) s 23 g
P - clayey o EE 0 A et 6 N 1
1 / Stiff brown fat CLAY (CH) - 14
E / - trace silt S 40 o g £
B 5 { % ST ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 16
| , / % 18
- 6 / as P R RN S RN S S EREY N R 3
B / - firm below 6.1 m i o 220
] / c22
| 7 { ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
1 / -greybelow7.0m Vb £ 24
e / 6S 52 o o E
- 8 % ST Cooep - 26
= é / “““““““““““““““““““““““““““““““““““““““““““ ; 28
9 % 644 o o =30
[ é / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; 32
-10 B
] / - 34
E % CS 4{) ;;;;;;;; B R N R 0 EERTERE RERENE N SN ISR ;7
| a4 (L J0 el s s E 36
M en / ST g
Rz =38
B 122 % .GG J:“} ;;;;;;;;;; ' [N RSN NS SO SO i, 40
: / )
-13 E / ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
R 44
] GS 3% o o 8
| 147; % ST ;;;;;;;;;;; O e ;7 46
- / S48
- 15 / E
E / ;;;;;;;; [ EEREE IR SIS RS SUEREY RS RRE PRSI (R A SR ;, 50
- / Wss| [s2 ||| o |l 3
16 4 - 52
1 4 54
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer . Bentonite @ Drill Cutti Sand e Sloush Reviewed by: Guillaume Beauce @ Sta nte C
Backfill Type: uthings and - [pejSioug
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

PROJECT No. 111216800
NORTHING 147.011

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 23, 2016 DRILLING cO. Paddock Drilling L td.

ELEVATION 232.04m

EASTING 635221.993
DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
E & | @ = ws =
= & s E o s 501‘<Pa IOQkPa ISQkPa ZOO‘kPa R
T —_
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > A | Y Wp W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- / T T T T T T 54
[ % e e st o 105 wss BRSNS »
B E / IR IR T RSP SR I IO TSN ISR BT ;58
| 18 { ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
] / £ 60
N | g
] af,n\- some silt below 18.4 m 50/140mm| £
[ 19 TL |~ X - SS| [ e USSeE 62
1 Very dense tan silty sand (SM) with gravel TILL [ [T [ ..o E
- \- trace clay [ " 64
20 * Moderate to heavy groundwater seepage was | || || | o ol b ;: 66
[ ] observed within the shallow silt layer. | || | | Jioiiloiio il 8
1 * Groundwater level was observed at a depth of = 68
21 18.3 m upon completion of drilling. =
| é . Soll sloughing was observed in the Shallow sllt ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 70
BYE layer. “7
1 » Auger refusal atadepthof 19.1m. | || | | loocoloo b E
- « Advanced testhole using solid stem auger ||| || [eeieelieieni b iin e i i b ; 74
| 23] above 10.67 m and hollow stem auger below g
| oe7m =76
g ““““““““““““““““““““““““““““““““““““““ ; 78
-24 E =
— = 80
| 25% “““““““““““““““““““““““““““““““““““““““““““ i, 82
- -84
7267; , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;786
27 588
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
—29 =
] - 96
30} - 98
L é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
= 32 7; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
I =106
] ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . o
Piezometer . Bentonite @ Drill Cuttings Sand X Slough ety Gullame Benee @ Sta nte C
Backfill Type: g [ Sioug
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 23, 2016 DRILLING cO. Paddock Drilling L td.

DATUM NADS83

ELEVATION 23234m

PROJECT No. 111216800
NORTHING __ 5535117.956
EASTING 635258.98

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)
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w
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SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
6’ A\ Pocket Penetrometer (kPa)
w < -
& g E IEICJ s 50]‘(}’8. IOQkPa ISQkPa 200‘kPa
= > Ol W/ |3 |DE ‘ ‘ ‘
SOIL DESCRIPTION *
215 4S5 eE Y w o m
ke LéJ ~ g0 E 00— Moisture Content & Atterberg Limits
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
TS\ TOPSOIL f as b5 | S EEEE RN RS FE RN FERES EEUES RN B H
FILL: Stiff, brown to black fat clay (CH) with GS 78 on a
pr (K] some sand and gravel GS 0 3 1 VR RN TS A VRS N 3
- silty GS 19 | o U RN PR ERREN RN EEUIS RS SR E
GS 33 B
. S 46— - | - |..oo@d 0 =
/ Stiff black fat CLAY (CH) ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
% Stk T B
Soft tan SILT (ML) =
ML/ |||} - clayey S ] BEE TN EUREY TN R P 3
Stiff brown fat CLAY (CH) 3
% - Sllty ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;
Cs 4(} ;;;;;;;;;;;;;;; [ 11 JERRRIN NSRS RN O - E
% - grey below 6.1 m =
Z 6552 o o =
/ 6S 51 o o 2
% -firmbelow9.1m T T =
Z CS 48 ;;;;;;;; S R IR [} BRI R N S E,
- WL
/ GS 45— = (SN HER AR SRR IS [0t SR R R S N S ;,
% 68——43— O o E
/ -softbelow 13.7m =
% I'ss o oam e E

Sample Type: GS - Grab Sample SS - Split Spoon
ST - Shelby Tube PT - Piston Tube

RC - Rock Core
VT - Shear Vane Test

Piezometer . Bentonite @ Drill Cuttings | -"|Sand E% Slough

Backfill Type:

Logged by:  Larry Presado

Reviewed by: Guillaume Beauce

DEPTH (ft)
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CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade

DATUM NADS83

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 23, 2016 DRILLING cO. Paddock Drilling L td.

PROJECT No. 111216800
NORTHING __ 5535117.956
ELEVATION 232.34m  EASTING 635258.98

DRILLING METHOD _125 mm 5 mm HSA

SAMPLES | O Insitu Shear Vane (kPa) O Torvane on Samples (kPa)
. 6’ A\ Pocket Penetrometer (kPa)
e | ¥ < 3 =
=& 2 b D 50kPa 100kPa 150kPa 200kPa | £
T — T
= P SOIL DESCRIPTION g lRE ‘ ‘ ‘ ‘ =
& 6 | — > A | Y Wp W m &
ol|lolo LéJ = g0 E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
- / T T T T T T 54
17 % w SS 41 o o “s6
B E / ) IR IR T RSP SR I IO TSN ISR BT ;58
18] / - trace fine gravel, trace silt below 17.7m | || | | ool 8
B // sS 53 o » o c 60
. L_l‘ ¢/ Compact to very dense tan silty sand (SM) with SS 8 |iiiOf i) O ol £ 62
B 19f ol : E
E : 1‘3 gravel TILL T T B
[ TL |2 . £ 64
7 - 60 E
20 21, mss 10 |0 ORI EEA I I A N & ol £ 66
1 o0 e 50/130mm| -
- = e SS 8 ) >>0 - 68
EIE * Heavy groundwater seepage was observed g
E within the shallow silt layer_ ““““““““““““““““““““““““““““““““““““““““““““““““ ; 70
I * Groundwater level was observed at a depth of =
22 16.5 m upon completion of drilling. =72
. * Soil sloughing was observed in the shallow silt R SN O A T (RN O T RN P
] layer. 3
[ 237; * Auger refusal at a depth of 20.4 m on very =76
| 7; dense tlll. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7
7247? . Advanced testholes using Solid Stem auger ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; g 78
E above 13.72 m and hollow stem auger below 8 80
B B372m U e s e E
= 257; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;7 82
- X
26 bbb Ese
27 3 88
B é “““““““““““““““““““““““““““““““““““““““““““ ; 90
28 -9
B E ““““““““““““““““““““““““““““““““““““““ i, 94
7 06
30} - 98
| é ““““““““““““““““““““““““““““““““““““““““““““ ;100
31 102
B E ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;104
732 { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;7
] ~106
1 ' “108
Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado
ST - Shelby Tube PT - Piston Tube VT - Shear Vane Test . .
. —— Reviewed by: Guillaume Beauce
}E;ff]?f?}f?;pe; . Bentonite @ Drill Cuttings Sand E% Slough @ Sta nte C




TH22

CLIENT _AECOM Canada I td.

TESTHOLE RECORD

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 26, 2016 DRILLING cO. Paddock Drilling L td.

DATUM NADS83
ELEVATION 232.07m

PROJECT No. 111216800
NORTHING __ 5535092.945
EASTING 635300.956

DRILLING METHOD _125 mm 5 mm HSA

DEPTH (m)

!
<

I
o

I
N

!
w

I
=

!
(]

!
=)}

!
|

!
=]

!
o

I
[
=)

T
[
[

!
p—
(]

I
[
w

I
o
IS

!
p—
9]

I
[
=)

Piezometer
Backfill Type:

ST - Shelby Tube PT - Piston Tube

VT - Shear Vane Test

. Bentonite @ Drill Cuttings Sand E‘% Slough

Reviewed by: Guillaume Beauce

Insitu Shear Vane (kPa) Torvane on Samples (kPa)
SAMPLES |O a]
= A\ Pocket Penetrometer (kPa)

w| O < =

a2 ke MR 50kPa 100kPa 150kPa 200kPa

> Ol W|s|DkE ‘ ‘ ‘ !

SOIL DESCRIPTION 8
e 21 E 258w w o m
e LéJ ~ g0 E F——"6—-  Moisture Content & Atterberg Limits
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90

1 \TOPSOIL / as 56— e gl i,
] FILL: Very stiff to stiff brown to black fat clay GS 79 9 o a
e XS (€l GSL_[2a | | o S%Sle Il 3
3 GS 32 ool gl e E
E GS 42 e
1 |/ stiff brown fat CLAY (CH) 6S—39— | | g o | 3
jcH / -sity L e b e 3
E g 6S 32 go g
5 Soft tan SILT (ML) as 55 5 8
ML | ||| - clayey bbb E
E GS———25 o E
E / Stiff brown fat CLAY (CH) 6S 35 a 5
7; % CS 40 ““““““““““ E “““““““ O “““““““““““““““““““““ é
E / - grey, trace fine gravel below 6.1 m : : =
E / 6S———48 o o 3
E % - firm below 7.6 m B =
E Z GS— 40 B q =
E % CS 4" ;;;;;;;; Bl = S A NI (@ FERITN EREE R RN A S E,
E Z CG _‘;_’) ;;;;;;;; O [@ RREETH EEISRENAE REISNEI N RSN S i,
E / 65146 0 o 2
= % - soft, trace coarse gravel below 13.7m | || | | oLl E
é Z CS J" ;;;;; ['w | RN RN NSRS SN [ BEERKE BRI AR SO E,
1 A 8

Sample Type: GS - Grab Sample SS - Split Spoon  RC - Rock Core Logged by:  Larry Presado

DEPTH (ft)

@ & K~ N <O

12
14
16
18
20
22
24
26
28
30
k)
34
36
38
40
42
44
46
48
50
52
54




TH22
CLIENT _AECOM Canada I td.

TESTHOLE RECORD

cont'd

proOJECT North End Water Pollution Control Centre Upgrade
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CLIENT _AECOM Canada I td.

proOJECT North End Water Pollution Control Centre Upgrade

LOCATION Winnipeg, Manitoba

DRILLING DATE _September 26, 2016 DRILLING cO. Paddock Drilling L td.

PROJECT No. 111216800
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