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APPENDIX ‘A’

GEOTECHNICAL INVESTIGATION
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

GROUP | GRAPH LABORATORY CLASSIFICATION
MAJOR DIVISION svMect. | ‘symBoL. TYPICAL DESCRIPTION RPN
: . ":‘ D, 2
oW -7 J+s’| WELL GRADED GRAVELS, GRAVEL-SAND ) s Co= Pa” SRR
S d —_—
. CLEAN GRAVELS b : MIXTURES, LITTLE OR NC FINES Do Do X Deg
£ EZE (TRACE OR NO o 0°b
- Lo FINES) s q, | PODRLY GRADED GRAVELS, GRAVEL- SAND Nl Mesriha AoV
0 LR 0, 3| MIXTURES, LITTLE OR NO FINES REQUIREMENTS
= w I3 E ol T
< Swp [ &5
£ g =Ue [ = » " ATTERBERG LIMITS BELOW A"
© GM il GRAVELS, GRAVEL-SAND-S| IXTURES LINE OR P.J. LESS THAI
23] wey DIRTY GRAVELS ] gl N
o9 ook (WITH SOME OR i
@ % =73 [,
o3 MORE FINES) ATTERBERG LIMITS ABOVE "A"
% E GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES LINE AND P.l. MORE THAN 7
20
g = -
w i WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR P o SHEE
g o e CLEAN SANDS - NO FINES @B % O box D
3 g '”EJ = E (TRACE OR NO
3 LR FINES) POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE NOT MEETING ABOVE
< oY sP OR NO FINES REQUIREMENTS
& Brp%
w | 23iE
& R ATTERBERG LIMITS BELOW "A"
= E E 0] SM SILTY SANDS, SAND-SILT MIXTURES LINE OR P.I. LESS THAN 4
= ® 03 DIRTY SANDS
gos (WITH SOME OR
o MORE FINES) ATTERBERG LIMITS ABOVE "A"
sc CLAYEY SANDS, SAND-CLAY MIXTURES LINE AND P.I. MORE THAN 7
% w i LL < 50% ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
wLBEZ FLOUR, SILTY SANDS OF SLIGHTY PLASTICITY
T |Exo
S [3zg3%
by ey 2 i MH INCRGANIC SILTS, MICACEOUS OR
z o DIATOMACEOUS, FINE SANDY OR SILTY SOILS
z
x
& P INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY,
LF| g = LLs 20% e (A SANDY OR SILTY CLAYS, LEAN CLAYS
8z Sub
« @
falpes %88 CLASSIFICATION IS
g z xg8 0% < LL < 50% - Lj;ﬁggxmc CLAYS OF MEDIUM PLASTIGITY, SILTY ATy
Him R PLASTICITY CHART
o} § gz & (SEE BELOW)
w & INORGANIC CLAYS OF HIGH PLASTICITY,
gy © kEZE0% e / FAT CLAYS
£
=z [T
Z P ORGANIC SILTS AND ORGANIC SILTY
E 2ol b= a0k ok CLAYS OF LOW PLASTICITY
w o0xx
o Q<7
€| z33
< g% 9 LL > 50% OH ORGANIC CLAYS OF HIGH PLASTICITY
O o
i’
Covot el v
By Ty
S PEAT AND OTHER HIGHLY ORGANIC STRONG COLOUR OR ODOUR, AND
HIGHLY ORGANIC SOILS Pt s oos OFTEN FIBROUS TEXTURE
S S
ADDITIONAL SYMBOLS PLASTIC SOILS
SANDSTONE POCKET
. POCKET
TiLL BRANITE P MOISTURE ~ PLASTICITY  INTRUSIONS CONSISTENCY PEN (TSF) o)
JLEk AT R DRY Low ROOTLETS VERY SOFT <2
EILL DAMP MEDIUM OXIDES SOFT 0-05 2-4
TOPSOIL MoIsT HIGH MICA FIRM 0.5-1.0 4-8
CONCRETE WET GYPSUM STIFF 1.0-2.0 8-15
HALE ETC. VERY STIFF 2.0-4.0 15-30
Ll HARD >4.0 >30
LIMESTONE
TSF x 95.8 = kPa (qy) Sy=dxqy
PLASTICITY CHART FOR
SOILS PASSING 425 pm SIEVE SOILDESCRIPTIONS
&0 INTERMEDIATE TRACE: D0-10% BOULDERS: > 200 mm COARSE SAND: 2 -4.75 mm
LOW- : t HIGH / SOME:  10-20% COBBLES: 75 - 200 mm MEDIUM SAND:  0.425 - 2 mm
€ s0 (MEDIUM) WITH  20-36% | COURSE GRAVEL: 19-75mm FINESAND:  0.075-0.425 mm
% cH / AND:  35-50% FINE GRAVEL 4,75-19 mm FINES: <0.075 mm
(=}
Z 40 Vd GRANULAR SOILS
= cl o>
5 . % MOISTURE DENSITY GRADATION INTRUSIONS SPT (N) :
B DRY VERY LOOSE POORLY  ROOTLETS 0-4 )
w
3 oi OH &[uH DAMP  LCOSE WELL OXIDES  4-10 ENG-TECH
20 . MOIST MED. DENSE MICA 10-30 CoR:bLTING LimiTeD
L~ WET DENSE FINES 30- 50 iy ;
VERY DENSE ETC. >50
10 ] F— MLls oL DEFINITIONS Cc = COMPRESSION INDEX
. 4 rd LL = LIQUID LIMIT PL = PLASTIC LIMIT 420 Turenne RS;J—&:;VB
i 3
0 10 20 30 40 50 60 70 80 90 100 | Pl =PLASTICITY INDEX ngge?éxgzaa-ms 4
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Engineering And Testing

Test Hole #: TH1H
Client: WSP Canada Inc.

Site: Henlow Bay, Winnipeg, Manitoba
Location: See Figure 2

File No.: 17-035-02

Date Drilled: December 18, 2017
Grade Elevation: 100.0 m
Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package, 18-RL-02

SUBSURFACE PROFILE

SAMPLE DATA

Soil Symbol

Description

Elevation (m)

Sample No.

Sample Type
Moisture Content (%)
Blows/300 mm

SHEAR
STRENGTH (kPa)

Moisture Content (%)

O R R ]
20 40 60 80

P. Pen
Torvane
uc

1.0

2.0

3.0

4.0

5.0

Ground Surface

-
o
o
o

Concrete (190 mm)

Gravel Fill (150 mm)
- medium brown, moist, frozen, poorly
graded, fine grained, trace clay.

Clay Fill (CH)
- dark brown, moist, firm, highly plastic,
trace sand, and clay.

1

\
Y
5

\
Y
LY

A
5
AY

N
\

Silt Clay (CH)
- medium brown, moist, soft, highly plastic,
trace sand, and clay.

AT

Clay (CH)
- dark brown, moist, stiff, highly plastic, trace
silt.

End of Test Hole
- end of test hole at 3.0 m below grade.
- no sloughing or seepage was encountered
upon completion of drilling.
- test hole backfiled with bentonite and soil
cuttings upon completion of drilling.
Pavement was patched with concrete grout
upon completion of drilling.

S2 37.5

83 34.5

S4 36.2

85 21.8

S6 227

P M

S7 34.5

86.0—

ENG- TECH Consulting Limited
Logged by: TDR
Reviewed by: /7

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

P sput BaRREL .SHELBY TuBe  ‘§ AucER cuTTINGS | [=ru sPoon




ENG-TECH
Consvitin Limitep

Engineering And Testing

Test Hole #: TH2H
Client: WSP Canada Inc.

Site: Henlow Bay, Winnipeg, Manitoba
Location: See Figure 2

File No.: 17-035-02

Date Drilled: December 18, 2017
Grade Elevation: 100.0 m

Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package, 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
x
b=
L e ; 0,
o =5 ® T & Moisture Content (%)
S Description E | |2 8
= |2 c =z ~ b=
E | E 5 e Q ®
Z S = @ o 5 % c =
< |2 5 ARIARAR: Pl e R eicinasa) BL S| 8
o (o L gl ol 2|8 20 40 B0 80 .| 6 | O
[ ) L w | n|=|m | | ! A o — -]
0.0k Ground Surface 1.0 ]
R Bt Concrete (202 mm)
: Gravel Fill (50 mm) S1 [ %327
- - medium browq, moist, frozen, poorly -
i graded, fine grained, trace clay. 5 316
Clay Fill (Cl)
- dark brown, moist, firm, medium plastic,
A\ trace silt. S3 [ %325
1 .G—Z Ciay (CH) 99.0
~ - dark brown, moist, stiff, highly plastic, trace
= S4 34.9
? sand, and clay.
==
= S5 | % | 37.1
=
= i
]
iz S6 | |338
Z .-
e %80T 57 T4 259 i
= i
-
/
4= o
/
/
/
_/ =
/
/
_/
] T
]
3.0-F= 97.0—
End of Test Hole
- - end of test hole at 3.0 m below grade. -
- no sloughing or seepage was encountered
& upon completion of drilling. .
- test hole backfiled with bentonite and soil
7 cuttings upon completion of drilling. 7
i Pavement was patched with concrete grout |
upon completion of drilling.
4.0 e e s S —
5.0 95.0—

ENG- TECH Consulting Limited
Logged by: TDR

Reviewed by:

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75
Auger Size; 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

m SPUT BARREL . SHELBY TUBE |, AUGER cuUTTINGS I | sPLiT sPooN




Engineering And Testing

Test Hole #: TH3H
Client: WSP Canada Inc.

Site: Henlow Bay, Winnipeg, Manitoba

'Eué;rscn

ConsuLning Limiteo

Location: See Figure 2

File No.: 17-035-02
Date Drilled: December 18, 2017
Grade Elevation: 100.0 m

Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package- 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
<
r=
2l e :
e — o | S| g Moisture Content (%)
S Description E || g 2
= |2 Z |~ S
E E = ® o "
ol g |22 5 |2 c | 2
s |2 o e g B| 2 T P — | ] 218
O |O @ @ | gL | Lo 20 40 60 80 p ) O
o |(n wl w | W= o A | | | o = D
e Ground Surface 0 o
T Concrete (185 mm)
_% Gravel Fill (150 mm) 181 86
o ;ﬂ: - medium brown, moist, frozen, poorly N !
_:{‘: \graded, fine grained, trace clay. =2 9L ] 31.3
ﬁ Sifty Clay (CH) §
i - dark brown, moist, frozen, highly plastic, a i
/;{c/ trace silt. 53 27.9
1.0 Clay (CH) 99.0 :
EZ] - medium brown, moist, stiff, highly plastic, [sa %] 237
=2 trace silt.
= )
55 S5 26.1
=3 - below 1.5 m, dark brown. 4
2
s 1 86 31.7

Lt
o
|

1

T

h Y
98.01757 [ |36.2

3.0

4.0—

5.0

End of Test Hole
- end of test hole at 3.0 m below grade. -
- no sloughing or seepage was encountered
upon completion of drilling. N
- test hole backfiled with bentonite and soil
cuttings upon completion of drilling.
Pavement was patched with concrete grout
upon completion of drilling.

95.0—

ENG- TECH Consulting Limited
Logged by: TDR

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75

Reviewed by: Auger Size: 125 mm Solid Stem

SAMPLE TYPE

Completion Depth: 3.0 m
Completion Elevation: 97.0 m

Sheet: 1 of 1

P sput sarrEL .SHEL.EY Tuse ) aucer curtines | | sPuT sPoon




- , : Test Hole #: TH4H File No.: 17-035-02
ENG-TECH Client: WSP Canada Inc. Date Drilled: December 18, 2017

Consuirine Limitep

-~y Site: Henlow Bay, Winnipeg, Manitoba Grade Elevation: 100.0 m
Location: See Figure 2 Water Elevation: - -

Engineering And Testing
Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
g
B=]
L e -
o = 0| €| E Moisture Content (%)
S Description Elgi&l 8
= |2 c Z |- 8
é g he © ol 2| ® c ut:)
— —_ —_— - —~
£ |2 o g I g o/ I RSN S o g
o | o o T |o| 2| 8 20 40 60 80 o O
o |» I} » | W =|mo | | A | o = =]
Ground Surface %0 0
Concrete (185 mm)
Gravel Fill (50mm) Ts1 %28
. - medium brown, moist, frozen, poorly -
graded, fine grained, trace clay. S2 % 286
= Clay Fill (Cl) 7
,/// - dark brown, moist, frozen, medium plastic, B
= \trace silt. S3 | % {291 :
1.0—///; Clay (CH) 99.0 ; i
H% - medium brown, moist, stiff, highly plastic, s4 |9 | 208 i i
% trace sand, and clay. 7 i
= i
= S5 [ %290
_é - below 1.5 m, dark brown. o
,//'; I's6 %1385
=
-~
“0 ] 98.0 57 [ (412
=
= B
-
/
ﬂ/ -
/’
-~
/
_/' -
/
/
_/ -
1
/
3.0 97.0
End of Test Hole
- - end of test hole at 3.0 m below grade. -
- no sloughing or seepage was encountered
h upon completion of drilling. =
- test hole backfiled with bentonite and soil
7] cuttings upon completion of drilling. ]
| Pavement was patched with concrete grout i
upon completion of drilling.
4.0 96.0
5.0 95.0— e O S—
ENG- TECH Consulting Limited i . i
] . TDR Drilled By: Subterranean (Manitoba) Ltd. Completion Depth: 3.0 m
ogged by: Drill Rig: CME 75 Completion Elevation: 97.0 m
Reviewed by: % Auger Size: 125 mm Solid Stem Sheet: 1 of 1

SAMPLE TYPE % SPUT BARREL . sHELBY TUBE Y}, AUGER cuTTINGS | ISPLIT SPOON




— ™ Test Hole #: TH5H
ENG-TECH Client: WSP Canada Inc.

,“”‘5"‘""“ e  Site: Henlow Bay, Winnipeg, Manitoba
Engineering And Testing
Solutions That Work For You Project: Geotechnical Investigation - Industrial

Location: See Figure 2

Fife No.: 17-035-02

Date Drilled: December 18, 2017
Grade Elevation: 100.0 m
Water Elevation: - -

Streets Package 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
I=
21 e .
. = v | S| E Moisture Content (%)
5 Description E|ls|&l8
£ |8 Z |- S
E (E s o | Q o
=2 = L 1o 5 % c =
§ 12 : E|EI2|E| e (2R
o (o e, @ | @ e, 2
o |» L w | n| = | m ‘ L L 1 o i D
0.0k Ground Surface 1000 | |
' Concrete (190 mm)
Gravel Fill (150 mm) S1 %215
- medium brown_. moist, frozen, poorly -
graded, fine grained, trace clay. s 413 o
SR Clay Fill (CH)
==y, - dark brown, moist, frozen to 0.50 m, highly
Z plastic, trace gravel, and clay. s3 | %329 T/
1 -0—2 Clay (CH) 99.0
% - medium brown, moist, stiff, highly plastic, 5S4 31.0
77’ trace silt. 7
/
=
= 5 %300
-
4 il
/ IR
A S6 [ ]334
=
= 980157 9 1428 L B
,% i
/
/
_/ -
/
/
/
_/ =
/
=
_,% -
— ;
3.0-F4 g7o04 | | | e IR, S T— S—
End of Test Hole
- - end of test hole at 3.0 m below grade. -
- no sloughing or seepage was encountered
o upon completion of drilling. 7
- test hole backfiled with bentonite and soil
T cuttings upon completion of drilting. 7
| Pavement was patched with concrete grout |
upen completion of drilling.
4.0 96.0
5.0 95.0-4 | | | bbb

ENG- TECH Consulting Limited
f ) boﬁs";[)": e Drilled By: Subterranean (Manitoba) Ltd.
Ggged by q Drill Rig: CME 75
Reviewed by: (/‘6& Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet; 1 of 1

SAMPLE TYPE @ SPLIT BARREL .SHELBY TUBE  } AUGER cuUTTINGS | |spuT sPoon




'Ené-r ECH

‘v"
Engineering And Testing

Consviring Limitep

Test Hole #: TH1
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba
Location: See Figure 3

File No.: 17-035-02

Date Drilled: January 18, 2018
Grade Elevation: 100.0 m
Water Elevation: --

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE

SAMPLE DATA

SHEAR
STRENGTH (kPa)

3
€
&1 e 3
o = ® | €| £ Moisture Content (%)
5 Description Els|gl8
o] = ii" O | o
E|E 5 o3 o
= | =] 295 b c c
s |2 o g E| B 2 PL lemeemieeeXomeoe] LL e g
o |'o 2 | g | ®| S| 8 20 40 60 80 s | O
o |(» w 0w | n|=| o | | ! ! o = D
Ground Surface 100.0
Concrete (187 mm)
Gravel Fill (GP) }
- - medium brown, moist, frozen, poorly S1 (%] 54
graded, fine grained, trace clay.
B .82 6.2
1.0 g90-S3 [ We|4a| e\ i & ]
) ] * 59
14 Clayey Silf (CL) ['s5 []228
|14 - medium brown, moist, soft, low plastic,
. P trace clay. 186 23.6
20| 98.0-{ | | | feebeedede
J1U 1 s7 255
_J/
_// =
; Zo= O 1 et
L End of Test Hole L
- - end of test hole at 3.0 m below grade. -
- no sloughing or seepage was encountered
1 upon completion of drilling. 7]
- test hole backfiled with bentonite and soil
N cuttings upon completion of drilling. 7
i Pavemnent was patched with concrete grout B
upon completion of drilling.
4.0 96.0— | | | e
5.0 95.0—

ENG- TECH Consulting Limited
Logged by: TDR

Reviewed by: 0@

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75
Auger Size: 1256 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

Usrutearrer  [lsHetsvtuse 4 aucer curtines | | seuT spoon




ENG-TECH

—_

Engineering And Testing

Consvitine Limirep

Test Hole #: TH2
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba

Location: See Figure 3

File No.: 17-035-02

Date Drilled: January 16, 2018
Grade Elevation: 100.0 m
Water Elevation: --

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE

SAMPLE DATA

Description

Elevation (m)

Sample No.

Sample Type
Moisture Content (%)
Blows/300 mm

Moisture Content (%)

SHEAR
STRENGTH (kPa)

I W |
20 40 60 80
1

P. Pen
Torvane
uc

Ground Surface

-
o
o
o

Asphalt (120 mm)
Concrete Rubble (200 mm)

10—

MY

3.0

LA

Gravel Fill (50 mm)
- medium brown, moist, porrly graded,
frozen, fined grained.

Clay Fill (CH)

- black, moist, frozen, highly plastic, trace
silt.

Clay (CH)
- dark brown, moist, stiff, highly plastic, trace
silt

Clayey Silt (CH)
- tan, moist, soft, highly plastic, trace sand,
\gnd clay

Clay (CH)
- medium brown, moist, stiff, highly plastic,
trace silt.

/
/

5.0

End of Test Hole
- end of test hole at 3.0 m below grade.
- no sloughing or seepage was encountered
upon completion of drilling.
- test hole backfiled with bentonite and soil
cuttings upon completion of drilling.
Pavement was patched with concrete grout
upon completion of drilling.

32.1

152 79 (313

S3 20.8

31.0

5 [ ]36.9

98.0—

S6 | [ 227

s7 |9 ]345

87.0—

95.0

ENG- TECH Consulting Limited

Logged by: TDR
Reviewed by:

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

P sput BarrEL B sHeLey TuBe 4 AucER cuTTINGS | | spum spoon




ENG-TECH

Consviting Limiten

Engineering And Testing

Test Hole #: TH3
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba
Location: See Figure 3

File No.: 17-035-02

Date Drilled: January 16, 2018
Grade Elevation: 100.0 m
Water Elevation: --

Solutions That Work For You  Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE

SAMPLE DATA

Depth (m)
Soil Symbol

Description

Elevation (m)

Sample No.

Sample Type

Moisture Content (%)

Blows/300 mm

Moisture Content (%)

SHEAR
STRENGTH (kPa)

PL e 1
20 40 60 80
1 1

P. Pen
Torvane
uc

Ground Surface

o
o
(=

o

o
& ‘.,
‘l"'f

1.0

1

Asphalt (86 mm)

Concrete (165 mm)

Gravel Fill (GP) (150 mm)
- medium brown, moist, frozen, poorly
graded, fine grained.

Clay Fill (CH)
- black, moist, frozen, highly plastic, trace
silt.

Silt (ML)
- medium brown, moist, frozen, low plastic,
trace sand, some clay

/

|

AT

2.0+

Clay (CH)
- dark brown, moist, stiff, highly plastic, trace
silt.

3.0

4.0

5.0

End of Test Hole
- end of test hole at 3.0 m below grade.
- no sloughing or seepage was encountered
upon completion of drilling.
- test hole backfiled with bentonite and soil
cuttings upon completion of drilling.
Pavement was patched with concrete grout
upen completion of drilling.

S2

83

a2l

99.0—

S4

S5

87

96.0

95.0

246

26.6

21.4

21.7

221

36.0

43.5

ENG- TECH Consulting Limited
Logged by: TDR
Reviewed by:

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

P sput BaRREL . sHELBY TUBE  §, AUGER cuTTINGS I | sPLiT sPoon




Engineering And Testing

ENG-TECH

,--'T

ConsuLring Limitep

Test Hole #: TH4
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba
Location: See Figure 3

File No.: 17-035-02

Date Drilled: January 16, 2018
Grade Elevation: 100.0 m
Water Elevation: --

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
©
L £ ;
o — o | €| E Moisture Content (%)
B Description Elg|2|8
£ |8 Z | F 8
E | E S o | @ @
£ |2 o g— g & 2 ]I S —— 2 g
o | © L g | e oL 20 40 60 80 c | ©
o (» ul » | w| = |m | | ! 1 o | -
0.0 Ground Surface 100.0
' Asphalt (60 mm)
Concrete Rubble (220 mm) 7
. Gravel Fill (150 mm) - ®
% - medium brown, moist, frozen, poorly s1 %202
. graded, fine grained. g
| Silt (CL) | * | 204
- medium brown, moist, soft, low plastic,
1.0— trace sand, some clay. 99.0- 33 20.9
= S4 [%|21.0
“E Clay (Cl) i
—;I/f/ - medium brown, moist, frozen, low plastic, |
;/[:F/ trace silt. S5 40.3
2252 .
S6 46.5
2.0 —:%; 98.0 T
ﬁ 157 (%498
'Z/I:F’ J
ez
7
= o
3.0 0
End of Test Hole HEH
. - end of test hole at 3.0 m below grade. ~
- no sloughing or seepage was encountered
. upeon completion of drilling. B
- test hole backfiled with bentonite and soil
7 cuttings upon completion of drilling. T
| Pavement was patched with concrete grout |
upon completion of drilling.
4.0— 96.0
5.0 8504 | | | e

ENG- TECH Consulting Limited

Logged by: TDR
Reviewed by:

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.

Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

P sPuT BARREL .SHELBY TuBe Y} AuGER cuTTINGS | | sPLiT sPoon




ENG.."E CH Client: WSP Canada Inc. Date Drilled: January 16, 2018

o R/ Limireo Site: Higgins Avenue, Winnipeg, Manitoba Grade Elevation: 100.0 m
Engineering And Testing
Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

Location: See Figure 3 Water Elevation: --

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
3
I=
L e .
o — o | E|E Moisture Content (%)
5 Description El|ls|2l 8
—~ |8 = | o
£ |e = o |
~ | = £ Lol 5| = 2
£ @ c g2 B¢ P ot R AL 2| 3
o |0 o g | ©&| o8| 8 20 40 60 80 o O
o w L w |l w|l =0 | | . | o | o
0.0 Ground Surface 100.0
N e Asphalt (50 mm)
5 Concrete Rubble (150 mm) il
Gravel Fill (203 mm) 181 [ 352
- medium brown, moist, frozen, poorly
g \graded, fine grained, trace clay. -
] Silty Clay Fill (CH) -S2 343
- black, moist, frozen, highly plastic, trace
T-D—ﬁ silt. 99.0- S3 | %332
ges Clayey Silt (Cl)
';ﬁ - light brown, moist, soft, medium plastic, 7 o
Hﬁ trace sand, with clay. _ 54 276
_ Clay (Cl) = 26,
2 - medium brown, frozen, medium plastic, 55 {260
2 tracessitt. .
=1 - below 1.5 m, trace silt inclusions. S6 39.9
2.0 7% 98.0
—
-/4 1 87 448
-~
_/ —
]
/
/
4= ]
e
/
/“
S i
]
/
3.0 97.0—
End of Test Hole
- - end of test hole at 3.0 m below grade. B
- no sloughing or seepage was encountered
b upon completion of drilling. 5
- test hole backfiled with bentonite and soil
h cuttings upon completion of drilling. 7]
i Pavement was patched with concrete grout |
upon completion of drilling.
4.0 96.0-1 | || ke
5.0 95.0 S S WO — —
ENG- TECH Consulting Limited . ' .
-TDR? Drilled By: Subterranean (Manitoba) Ltd. Completion Depth: 3.0 m
Logged by: Drill Rig: CME 75 Completion Elevation: 97.0 m
Reviewed by: y@ Auger Size: 125 mm Solid Stem Sheet: 1 of 1

SAMPLE TYPE Usrurearrer  [Psretsvuse 4 avcer curtines | |spum spoon




ENG-TECH

Consuiring Limiteo

Engineering And Testing

Test Hole #: TH6
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba
Location: See Figure 3

File No.: 17-035-02

Date Drilled: January 18, 2018
Grade Elevation: 100.0 m
Water Elevation: --

Solutions That Work For You  Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
*
5
o — o | T E Moisture Content (%)
o Description E | s 2 8
£ |8 Z | =1
E E o o "
== O 2o 5|Q c c
s @ g g E8lB]| 2 e e 1 |2
o |[o L | g |lom|Lo| 8 20 40 80 80 c | ©
a v L w wn| = m ! | 1 1 o = =
Ground Surface 100.0
Asphalt (50 mm)
2 Concrete Rubble (150 mm) 7
Clay Fill (CH) s 306
%% - black, moist, frozen, highly plastic, trace
—&2% sand, and clay. R
353 S2 [ %331
b .
R
1.0— 99.0-{ 53 [ % |324| |
Clay (Cl)
‘% - medium brown, moist, firm, medium N
] h
[ plastic, trace silt. = 9.2
é - silt pockets from 1.6 mto 1.7 m.
g {5 28.7
=
_/ .
/ 5
1 - silt pockets from 2.4 m to 2.5 m. S6 |95 | 346
20 98.0
Z |
= 4157 T |35.1
e
/
= i
/
/
J4= |
/
/
/
_/ —
-~
3.0 97.0
: End of Test Hole '
. - end of test hole at 3.0 m below grade. .
- no sloughing or seepage was encountered
. upon completion of drilling. =
- test hole backfiled with bentonite and soil
i cuttings upon completion of drilling. i
| Pavement was patched with concrete grout |
upon completion of drilling.
4.0 R s S ——
5.0 95.0

ENG- TECH Consulting Limited
Logged by: TDR

Reviewed by: C/%

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

srurearrer  [Psretevruse 4 aucer curmines | [spur spoon




| sue-rscu
‘ONSULNNG LimiTen

. ——

Engineering And Testing

Test Hole #: TH7
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba
Location: See Figure 3

File No.: 17-035-02
Date Drilled: January 18, 2018
Grade Elevation: 100.0 m

Water Elevation: --

Solutions That Work For You Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
9
=
21 E :
L _ v 5| E Moisture Content (%)
S Description E |52 Sl3
E [= [ = ot o o
= |5 S |le| 2 5|2 c | &
£ @2 © El g 8|2 I — s S PLL S| g
¢ |'D o T | ©@| 8| L 20 40 60 : ]
Qo |»n w w | |l =|mo | A | 8.0 o = =2
Ground Surface 100.0
= Asphalt (132 mm)
Concrete Rubble (180 mm) 7
- Clay Fill E
% - black, moist, frozen, highly plastic, trace SR SETE
=1 \silt, &
Z2 Silty Clay (CH) [s2 %279
/;g; - black, moist, frozen, highly plastic, trace
] sand, and clay. ]
1.0 % 99.0 53 % 31.0
_/ 1|
e 1854 T 1359
Clay (Cl)
= :C«F - medium brown, moist, firm, medium _
ﬁ plastic, trace silt. S5 33.0
/
. s6 [ %317
2.0 % 98.0
G 187 %328
_;q;/ =
_ﬁ’? i
G i
3.0 ﬁ 97.0
End of Test Hole
- - end of test hole at 3.0 m below grade. —
- no sloughing or seepage was encountered
T upon completion of drilling. -
- test hole backfiled with bentonite and soil
T cuttings upon completion of drilling. i
| Pavement was patched with concrete grout N
upon completion of drilling.
4.0 9604 | | | et
5.0—‘ 95.0 | | | e

ENG- TECH Consulting Limited

Reviewed by: /

Logged by: T%

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.

Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

U sputearrer  [WsHetevtuse ) aucer curtines | |spuT spoon
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. NG-‘I'ECH

Consvirive LimiTep

Test Hole #: TH8
Client: WSP Canada Inc.

Site: Higgins Avenue, Winnipeg, Manitoba

File No.: 17-035-02
Date Drilled: January 18, 2018
Grade Elevation: 100.0 m

; g . jon: See Figure 3 Water Elevation: --
Engineering And Testing Lacan 9 e ation
Solutions That Work For You  Project: Geotechnical Investigation - Industrial Streets Package 18-RL-02
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
€
2 £ : o,
o — o | €| g Moisture Content (%)
S Description E|lg|2l8
E E S [13] 1= (5]
£ & 5 |88 2 @2 5| &
= |9 o E|E|B| 2 PL: bt Y| L 2 g
@ |0 K 37} @© o | o 20 40 60 80 : o O
O w i w w = o | | | | o = -’
0.0 Ground Surface 1eo0 |\ o\
' Asphalt (125 mm)
Concrete (225 mm) 7
Gravel Fill (50 mm) 7
- medium brown, moist, , poorly S x| 218
graded,frozen, medium to fine grained.
Clay Fill (CH) 182 19.0
- black, moist, frazen, highly plastic, trace i
1.0+ silt. 99.0 <
| Silt (cL) = = el.5
- medium brown, moist, firm, low plastic,
T trace sand, some clay. 4184 [ 1390
S5 41.9
2.0 98.0— S8 46.7 &
87 48.3
3.0 70 | || peeeedeeeed b
End of Test Hole 8
-| - end of test hole at 3.0 m below grade. g
- no sloughing or seepage was encountered
. upen completion of drilling. &
- test hole backfiled with bentonite and soil
T cuttings upon completion of drilling. 7]
N Pavement was patched with concrete grout ]
upon completion of drilling.
4.0 96.0 | | | bbb
5.0 85.0- | | | feeedeeden

ENG- TECH Consulting Limited

Logged by: TDR

Reviewed by: %

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.

Drill Rig: CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

V] sput BaRREL B s-eLey Tuse Y suser curtines | | spuT sPoon




' X 420 Turenne Street
ikiisg, Manlicte PARTICLE SIZE ANALYSIS
ENG-TECH R2J 3W8
Consuviring Limitep engtech@mymts.net
., SEE— www.eng-tech.ca
WSP Canada Inc. File No.: 17-035-02
111 - 93 Lombard Avenue Ref. No.: 17-35-2-3

Winnipeg, Manitoba

R3B 3B1

Attention:  Joel Piwniuk, E.I.T.

Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE. 18-RL-02
Test Hole No. TH1H Sample No. 3 Depth: 0.7m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Henlow Bay

Date Tested: Jan 9/18
Dispersion Time (min.):

Date Sampled: Dec 18/17 Date Received: Dec 18/17
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer

SAND GRAVEL
CLAY SILT
e o L - SIEVE PERCENT
SIZE (mm) | PASSING
APPROXMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" P 2" 4.75 100.0
o _ -I‘ 2.0 100.0
l 0.850 100.0
0.425 100.0
0.250 99.8
— 1T Tl 0.150 99.6
0.075 98.7
2 0.028 87.8
@ 800 ——ft- segedodd b e Lol S N N I 1 0.018 84.8
X 0.011 78.9
ke 0.008 75.9
i . 0.005 75.4
2 00T =TT 1T T T TTn 1T 1 [ TTTH] 0.003 72.9
o 0.002 69.9
0.001 63.5
200 +— — = — — — - —_— -
OO T ot B AL Al B e S st
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (1.3 %), SILT (28.5 %), CLAY (70.2 %)
Sample Description:
Comments: Insitu Moisture content is 34.5%.

ENG-TECH Consulting Limited

Per%f

Clark Hryhoruk, M<"Sc., P. Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579



420 Turenne Street
Winnipeg, Manitoba
R2J 3w8
engtech@mymts.net
www.eng-tech.ca

ENG-TECH

ConsuLTING Limitep

'

WSP Canada Inc.
111 - 93 Lombard Avenue
Winnipeg, Manitoba

PARTICLE SIZE ANALYSIS
File No.: 17-035-02
Ref. No.: 17-35-2-5

R3B 3B1
Attention:  Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02
Test Hole No. TH1H Sample No. 4 Depth: 1.0m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting  Source: Henlow Bay
Date Sampled: Dec 18/17 Date Received: Dec 18/17 Date Tested: Jan 9/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FNE DKM JcoMRSE | FIE SN SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" 1 2" 4.75 100.0
100.0 ) 2.0 100.0
0.850 100.0
0.425 100.0
0.250 100.0
80.0 0.150 100.0
0.075 98.3
O]
zZ 0.027 90.4
2 60.0 1 0.018 84.4
E 0.010 81.5
E 0.007 78.5
[} 0.005 75.2
) G T 1 1 T - B T TTITH 0.003 69.6
& 0.002 66.6
0.001 61.8
2020 —mm——r—— e s e R B e e
o+ ——
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (1.7 %), SILT (31.6 %), CLAY (86.7 %)
Sample Description:
Comments:  |nsitu Moisture content is 36.2%.

Limited

ENG-TECH Consultin
oo ]
.Eng., President

Clark Hryhoruk, M.Sc.,
Ph: (204) 233-1694 Fx: (204) 235-1579



420 Turenne Street
Winnipeg, Manitoba
R2J 3ws8
engtech@mymts.net
www.eng-tech.ca

S
ENG-TECH

Consuiting LimiTep

PARTICLE SIZE ANALYSIS

WSP Canada Inc. File No.: 17-035-02
111 - 93 Lombard Avenue Ref. No.: 17-35-2-7
Winnipeg, Manitoba
R3B 3B1
Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02
Test Hole No. TH2H Sample No. 4 Depth: 1.0 meters
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting  Source: Henlow Bay
Date Sampled: Dec 18/17 Date Received: Dec 18/17 Date Tested: Jan 9/14
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FNE NEDRM.  oowmse | - Fme s SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" 1 2" 475 100.0
100.0 o L 2.0 100.0
-I_ T 0.850 100.0
0.425 99.8
0.250 99.8
80.0 = Trr 0.150 906
0.075 99.1
g 0.027 941
L B0 F+— - ——— SSRGS S S50 5 1.1 1.} WOV . 3% .1 €1 0.017 91.1
§ 0.010 88.1
E 0.007 88.1
w 0.005 84.8
2 400 +—1T I ] 1 | T T 0.003 805
a 0.002 76.0
0.001 66.5
200 f? RN, SHS S 5N SIS S @50 A EE—— —— - it SOMTUES. RN e e 8
U,o it i e L T — L — I R Eargrees |
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (0.9 %), SILT (22.2 %), CLAY (76.9 %)

Sample Description:

Comments: Insitu Moisture content is 34.9%.

ENG-TECH Consulting Limited
Per W

CiarI;Hryhoruk, MSc., P. Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579



ENG-TECH R2J 3W8
Cqmsmrma Limitep ‘ engtech@mymts.net

N, | - www.eng-tech.ca

i 420 Turenne Street
‘ Winnipeg, Manitoba PARTICLE SIZE ANALYSIS

WSP Canada Inc. File No.: 17-035-02
111 - 93 Lombard Avenue Ref. No.: 17-35-2-9

Winnipeg, Manitoba
R3B 3B1

Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

Test Hole No. TH3H Sample No. 3 Depth: 0.7m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Henlow Bay
Date Sampled: Dec 18/17 Date Received: Dec 18/17 Date Tested: Jan 9/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
i WO jons) e v SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 a.5" o 2" 4.75 100.0
2.0 100.0
1000 —— oo . —. - - -~ e —— - £
f + ! 0.850 98.7
0.425 97.9
0.250 97.4
80.0 - S 0.150 97.0
0.075 95.3
= 0.028 84.2
2 60.0 - SRR S W SR 11 0.018 78.2
§ 0.011 72.2
E 0.008 66.3
L 0.008 63.0
2 0 =TT T T T T T T T 0.003 57.3
o 0.002 543
0.001 50.9
200 £ SRS S S 8 SR R A . S G s e e e LT S—— PO S S
oo—
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (0.0 %), SAND (4.7 %), SILT {41.2 %), CLAY (54.1 %)

Sample Description:
Comments: Insitu Moisture content is 27.9%.

ENG-TECH Consulting Limited

Per W/

Clark Hryhoruk, M’Sc., P.Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579




420 Turenne Street
Winnipeg, Manitoba
R2J 3w8
engtech@mymts.net
www.eng-tech.ca

ENé‘-r ECH

Consuitine Limiten

WSP Canada Inc.
111 - 93 Lombard Avenue
Winnipeg, Manitoba

PARTICLE SIZE ANALYSIS

File No.:
Ref. No.:

R3B 3B1
Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

17-035-02
17-35-2-11

Test Hole No. TH4H Sample No. 4
Sample By:
Date Sampled: Dec 18/17
Dispersion Device:

Date Received:
Apparatus A: Humboldt Mechanical Analysis Stirrer

Depth:

ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source:
Dec 18/17

Henlow Bay
Date Tested: Jan 9/18

Dispersion Time (min.):

SAND

GRAVEL

CLAY SILT

FINE HEDIUM COARSE

FINE

COARSE

APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20  #10  #4

100.0 -

80.0

60.0 +— — -

40.0 +———--

PERCENT PASSING

20.0 +——-

0.0 H———
0.001 0.01 0.1 1
SIEVE SIZE [mm]

[ ——tY

Percent of:
Sample Description:
Comments: Insitu Moisture content is 29.8%.

1

B |

0 100

GRAVEL (0.0 %), SAND (1.5 %), SILT (16.8 %), CLAY (81.7 %)

SIEVE PERCENT

SIZE (mm) PASSING
4.75 100.0
2.0 100.0
0.850 99.8
0.425 99.6
0.250 99.4
0.150 99.3
0.075 98.5
0.026 97.3
0.017 94.3
0.010 92.8
0.007 92.7
0.005 89.7
0.003 83.8
0.002 80.9
0.001 775

ENG-TECH Consulting Limited

AP

Clark Hryhoruk,

7Sc., P. Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579




= 420 Turenne Street
‘ ‘ - G R PARTICLE SIZE ANALYSIS
ENG-TECH R2J 3W8
Consuiting Limitep engtech@mymts.net
"- - www.eng-tech.ca
WSP Canada Inc. File No.: 17-035-02
111 - 93 Lombard Avenue Ref. No.: 17-35-2-13

Winnipeg, Manitoba

R3B 3B1

Attention: Joel Piwniuk, E.I.T.

Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02
Test Hole No. TH5H Sample No. 3 Depth:

Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting  Source: Henlow Bay
Date Sampled: Dec 18/17 Date Received: Dec 18/17 Date Tested: Jan 9/18

Dispersion Device:  Apparatus A: Humboldt Mechanical Analysis Stirrer

Dispersion Time (min.):

SAND GRAVEL
CLAY SILT
e MEDLM  coARsE | P sonhee SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE T ——
#200 #100 #40 #20 #10 #4 0.5" 1 2
100.0 2.0 100.0
0.850 998
0.425 996
0.250 99.4
80.0 - i 0.150 99.2
0.075 983
2 0.028 88.0
2 60.0 0.018 85.0
g 0.011 79.0
E 0.008 78.3
] 0.005 72.8
g 00 T TTIT T T I R EL IR 0.003 9.8
& 0.002 68.4
0.001 3.3
200 F—— e —_—
0 +—
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (1.7 %), SILT (29.8 %), CLAY (68.5 %)
Sample Description:
Comments:  |nsitu Moisture content is 32.9%.

ENG-TECH C ying Limited
Per /j‘{ ////Z—[) a‘b/

Clark Hryhoryk, M.Sc., P. Eng., President

Ph: (204) 233-1694 Fx: (204) 235-1579




e s 420 Turenne Street

. I‘ - ) PARTICLE SIZE ANALYSIS
- Wi , Manitob
ENG-TECH RoJaws

ConsuLTinG LimiTep engtech@mymts.net
www.eng-tech.ca

WSP Canada Inc. File No.: 17-035-02
111 - 83 Lombard Avenue Ref. No.: 17-35-2-47
Winnipeg, Manitoba

R3B 3B1

Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

Test Hole No. TH2 Sample No. 4 Depth: 1.0m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue
Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18 Date Tested: Jan 24/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
P o SN SIEVE PERCENT
APPROXIMATE EQUIVALENT IMPERIAL SIEVE BIEE i) EASSING
#200 #100  #40 #20 #10 #4 05 1 2r 435 100.0
100.0 —_ — 2.0 100.0
1‘ -|— 0.850 100.0
0.425 100.0
| 0.250 99.4
80.0 - i 0.150 99.1
0.075 94,5
2 0.029 81.0
&% 60.0 0.018 78.2
& 0.011 75.3
E 0.008 72.5
AP T o A ) O 1 O 1 R 0 R 0.005 71.0
B 0.003 67.5
o 0.002 64.5
0.001 61.8
200 W S O L L O N 0 S0 S G S ki i,
0,0 e« N S B e b P TI ice i shrss ew w |
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (5.5 %), SILT (29.8 %), CLAY (64.7 %)
Sample Description:
Comments: Insitu Moisture content is 31.0%.

ENG-TECH Consulting Limited

Per %]/

Clark Hryhoruk, M‘Sc., P Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579



420 Turenne Street

Winnipeg. Mankoba PARTICLE SIZE ANALYSIS
R2J 3ws
Consuiting LimiTep engtech@mymts.net
‘ ' www.eng-tech.ca

WSP Canada Inc. File No.: 17-035-02

111 - 93 Lombard Avenue Ref. No.: 17-35-2-48

Winnipeg, Manitoba

R3B 3B1

Attention: Joel Piwniuk, E.|.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

Test Hole No. TH3 Sample No. 3 Depth: 0.7m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue
Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18 Date Tested: Jan 24/18
Dispersion Device:  Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FNE VEM  Joonrse|  we AARS: SIEVE PERCENT
SIZE {(mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" Ay 2" 4.75 100.0
2.0 100.0
100.0 - T
-I‘ <‘> “‘ 0.850 100.0
0.425 99.8
0.250 99.7
80.0 ™ TTT 0.150 995
0.075 98.1
2, 0.030 64.2
2 60.0 ) N 0.020 512
g 0.012 38.7
= 0.009 31.1
LU 0.006 26.0
2 4oh T 1 0.003 218
& 0.002 19.2
0.001 16.9
20.0 —
00— ————
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (0.0 %), SAND (1.9 %), SILT (79.4 %), CLAY (18.7 %)
Sample Description:
Comments: Insitu Moisture content is 20.9%.
ENG-TECH Consulting Limited

Clark Hryhoruk, M.SG.. P.Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579



420 Turenne Street
Winnipeg, Manitoba
R2J 3W8
engtech@mymts.net
www.eng-tech.ca

ENGLﬂscn

Consurting Limitep

WSP Canada Inc.
111 - 93 Lombard Avenue
Winnipeg, Manitoba

PARTICLE SIZE ANALYSIS
File No.: 17-035-02
Ref. No.: 17-35-2-49

R3B 3B1

Attention: Joel Piwniuk, E.I.T.

Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

Test Hole No. TH4 Sample No. 4 Depth: 1.0m

Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue

Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18

Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer

SAND

GRAVEL

CLAY SILT

FINE MEDIUM COARSE FINE

COARSE

APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5"

100.0

80.0

60.0

40.0

PERCENT PASSING

20.0

00 4—— -+ m = - G e

0.001 0.01 0.1 1 10
SIEVE SIZE [mm]

Percentof:  GRAVEL (0.0 %), SAND (6.5 %), SILT (74.6 %), CLAY (18.9 %)

Sample Description:
Comments: Insitu Moisture content is 21.0%.

100

Date Tested: Jan 24/18

Dispersion Time (min.):

SIEVE PERCENT

SIZE (mm) | PASSING
475 100.0
2.0 100.0
0.850 99.3
0.425 98.9
0.250 98.5
0.150 98.0
0.075 93.5
0.030 59.9
0.020 47.0
0.012 34.0
0.009 26.0
0.006 238
0.003 22.1
0.002 195
0.001 17.1

ENG-TECH Consulting Limited

P AW

Ciark Hryhor

Ph: (204) 233¢

/MSC P Eng., President
1694 Fx: (204) 235-1579




420 Turenne Street
Winnipeg, Manitoba
R2J 3ws
engtech@mymts.net
www.eng-tech.ca

PARTICLE SIZE ANALYSIS

ENG‘-'TECH

Consviting Limiteo

., ——

WSP Canada Inc.
111 - 93 Lombard Avenue
Winnipeg, Manitoba

File No.:
Ref. No.:

17-035-02
17-35-2-50

R3B 3B1
Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02
Test Hole No. TH5 Sample No. 3 Depth: 0.7m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue
Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18 Date Tested: Jan 24/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.}): 1
SAND GRAVEL
CLAY SILT
N MMM Joosse|  ANE e SIEVE PERCENT
SIZE (mm) PASSING
APPROMIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5 i 2" 9.50 100.0
100.0 =l L] 475 99.9
[ 1 2.0 995
0.850 99.3
0.425 99.1
80.0 T T TT 0.250 98.9
0.150 98.5
2 0.075 96.9
B 600 —— 0.028 85.6
g 0.018 79.9
l'z_: 0.011 74.0
w 0.008 70.9
@ 400 =1 THIEEEEIEE R =1 | N 1 0.006 67.7
H.J 0.003 60.3
0.002 57.4
200 —————— TR S T e 0.001 51.8
G0+ ————
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.1 %), SAND (3.0 %), SILT (39.6 %), CLAY (57.3 %)

Sample Description:

Comments:

Insitu Moisture content is 33.2%.

ENG-TECH Consulting Limited

Per %244 ¢

Clark Hryhoru .Sc., P.Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579



""‘\ 420 Turenne Street
ENG-TECH Waonioecs Hlanfoba PARTICLE SIZE ANALYSIS
'“ G — R2J 3wW8
Consurting LimiTep engtech@mymts.net
"‘ " www.eng-tech.ca
WSP Canada Inc. File No.: 17-035-02
111 - 93 Lombard Avenue Ref. No.: 17-35-2-51
Winnipeg, Manitoba
R3B 3B1
Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02
Test Hole No. THS5 Sample No. 4 Depth: 1.0m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue

Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18

Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer

Date Tested: Jan 24/18

Dispersion Time (min.):

SAND GRAVEL
cLAY sILT
e WROWM. Jcoanse e RO SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" " 2 42'705 :ggg
100 —I_ T 0.850 99.9
0.425 99.5
0.250 995
80.0 o 0.150 992
0.075 98.4
2 0.028 753
2 60.0 oo ], 0.018 675
x 0.011 54.6
= 0.008 46.7
o 0.006 414
e el T TTTHI 0.003 349
& 0.002 323
0.001 274
20,0 f—— — e
00 d— e
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm)]
Percent of: GRAVEL (0.0 %), SAND (1.6 %), SILT (66.9 %), CLAY (31.5 %)

Sample Description:

Comments:

Insitu Moisture content is 27.6%.

ENG-TECH Consulting Limited

Per /M A

Clark Hryhoru . Se., P. Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579
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Attention: Joel Piwniuk, E.I.T,
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

Test Hole No. TH8 Sample No. 4 Depth: 1.0m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue
Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18 Date Tested: Jan 24/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
Fre NN Jooumse| e e SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" 1 2" 475 100.0
2.0 100.0
0.850 99.8
0.425 98.6
0.250 99.2
0.150 98.9
0.075 97.7
9 0.027 91.0
B g0t L LU L LI Ll L L 0.017 88.0
= 0.010 84.5
E 0.007 81.9
g 0.005 81.8
8 L 11 1 O A B A A 0.003 78.5
& 0.002 739
0.001 68.2
200 e ——— e S S S
00 —m—m e e e
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percentof:  GRAVEL (0.0 %), SAND (2.3 %), SILT (22.9 %), CLAY (74.8 %)

Sample Description:
Comments: Insitu Moisture content is 29.2%.

ENG-TECH Consulting Limited

Per Z ,ZL.,/ 7/4/

lark Hryhoruk, M«Sc., P.Eng., President
Ph: (204) 233-1694 Fx: (204) 235-1579
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PARTICLE SIZE ANALYSIS
File No.: 17-035-02
Ref. No.: 17-35-2-53

R3B 3B1
Attention: Joel Piwniuk, E.I.T.
Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02
Test Hole No. TH7 Sample No. 4 Depth: 1.0m
Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue
Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18 Date Tested: Jan 24/18
Dispersion Device:  Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FNE WEOIM o] N G SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 o.5" 1 2" 4.75 100.0
100.0 - 2.0 99.1
0.850 98.2
0.425 97.4
0.250 96.3
80.0 - 0.150 94.9
0.075 91.9
g 0.028 84.8
UCTJ_J 60.0 + 0.018 78.6
= 0.011 728
E 0.008 69.7
L 0.006 66.7
g 00T T 11l T T T 0.003 61.7
& 0.002 58.7
0.001 53.0
200 4+—m—m——mmmrr—— SR S o ' e e
R R e e e R
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (8.1 %), SILT (33.2 %), CLAY (58.7 %)
Sample Description:
Comments: Insitu Moisture content is 35.9%.

ENG-TECH Consulting Limited

vor ot AN

Clark Hryhoryk;M.Sc., P. Eng.
Ph: (204) 233-

694 Fx: (204) 235-1579
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PARTICLE SIZE ANALYSIS
File No.: 17-035-02
Ref. No.: 17-35-2-54

Attention: Joel Piwniuk, E.I.T.

Project: GEOTECHNICAL INVESTIGATION - INDUSTRIAL STREETS PACKAGE 18-RL-02

Test Hole No. TH8 Sample No. 3 Depth: 0.7m

Sample By: ENG-TECH (Trevor Robertson) Type of Sample: Auger cutting Source: Higgins Avenue

Date Sampled: Jan 16/18 and Jan 18/18 Date Received: Jan 19/18 Date Tested: Jan 24/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
e VELM.  JoomnsE| e SONRE SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" b i 2" ‘;7:35 :ggg
s ﬂf _i_ 0.850 99.9
0.425 99.7
0.250 99.5
80.0 - S e 0.150 99.2
0.075 95.5
o 0.031 55.3
2 0.0 - 1l 0.021 448
& 0.012 34.5
lE 0.009 29.5
w 0.006 26.7
2 400 — 11 0.003 224
a 0.002 19.8
0.001 20.0
20.0 - mr————
OO T — i 1 — e e — | e e |
0.001 0.01 1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.0 %), SAND (4.5 %), SILT (75.7 %), CLAY (19.8 %)
Sample Description:
Comments: Insitu Moisture content is 21.5%.

ENG-TECH Consulting Limited

Clark Hryho

, M.Sc., P.Eng., President

Ph: (204) 233-1694 Fx: (204) 235-1579
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