APPENDIX A
TEST HOLE LOGS
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Engineering And Testing
Solutions That Work For You

Test Hole #: TH1
Client: City of Winnipeg

Site: Warde Avenue
Location: 14U 0638449 UTM 5520332
Project: Soils Investigation - Sewer Project, Warde Avenue, Winnipeg, Manitoba

File No.: 14-217-04

Date Drilled: November 7, 2014
Grade Elevation: 100.0 m (local)
Water Elevation: 91.5m

SUBSURFACE PROFILE

SAMPLE DATA

SHEAR
STRENGTH (kPa)
R
e
8 e i S
o = 0| €| g Moisture Content (%)
IS Description E |s]28
= |8 Z |~ 8
£ &= = )] Q )
~ | > _,9_-.- KO 5 Y c c
£ |2 S |g181B| % I N S— ] S| g
o | o 2 'giegl 88 20 40 60 80 .| 6 |
Q |w LL} ninl= m ] 1 i | [+ - >
0.0 Ground Surface 00.0
s Topsoil (25 mm) .
1A \- grass covered. TS 1™ 327 72
104 Clay (CH) 99,01 262 K
] - dark brown, moist, stiff, highly plastic. 4 < l\‘
] _ st ML) TS %9 48
2 0 ; II;g;ht brown, moist, soft, low plastic, with 98.0 \
£ \- at 1.2 m, clay pocket, medium brown, firm. 1S5 % 50.1 24
= Clay (CH) ] X 4
307 _ dark brown, moist, firm to stiff, highly 9701 S6 [ e 51.4 2
1= plastic, sitt inclusions. 7
] - below 3.0 m, firm to soft, occa. gypsum N 36
4'0—2 inclusions. 96.0 ST I | 54.4 J
ms SA T 546 ) 29
50 95.0
e =
= ]
6.0 - below 6.0 m, soft. 940850 [ | 542 17
B ]
7.0~ 93.0— f
= Sin % 51.3 5
s ]
8.0~ 920
“ : \
0012 o1.0 ST %] 556 5
: End of Test Hole 7
- - end of test hole at 9.1 m below existing .
100 | 9rade. 90.0-]
R - squeezing of test hole from clay layer -
7 during drilling. 7
- - test hole remained open to 8.7 m after .
11.0 drilling. 89.0
N - trace seepage observed from clay layer i
T during drilling. ]
12.0 - water accumulatedin test hole to 8.5 m 88.0—
- below grade after driiling. A
] - backfilled test hole with auger cuttings and 7
- bentonite. -
13.0 87.0

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

SAMPLE TYFE

Drilled By: Maple Leaf Drilling Ltd.

Drilt Rig: DR150
Auger Size: 125 mm soild stem

Completion Depth: 9.1 m
Completion Elevation: 90.9 m
Sheet: 1 of 1

% SPUT BARREL ' SHELBY TUBE Y, AUGER cUTTINGS I ISPLIT SPOON




Test Hole #: TH2 File No.: 14-217-04
Client: City of Winnipeg Date Drilled: November 7, 2014
Site: Warde Avenue Grade Elevation: 100.0 m (local)
L - jon: r Elevation: 91.
Engineering And Testing Locat 14U 0638699 UTM 5520382 Water Elevation: 91.8 m
Solutions That Work For You  Project: Soils Investigation - Sewer Project, Warde Avenue, Winnipeg, Manitoba
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
S
€
) & ; [
o _ @ T £ Moisture Content (%)
3 Description E sl R
= |8a z| 21918
\E/ g g o | o o 8 g:-’
= = | =1 3| % [
£ |9 S |E|E & £ Pll—Xedt | & 8
© |0 @ o0 O
o |v n | B3| |=S|m 0 e RS
I 0.0 Ground Surface 100.0
s Topsoil (25 mm) 1S1 %367 29
_Z - grass covered. 18717 359 { 39
1042 . Clay (CH) ‘ 99.0-
= ~'I:>Iagk|sh dark brown, moist, firm, highly ST 347 4 , 60
= plastic. 7
421 -below 0.3 m, medium to da.rk brown, stiff. o
2.0 - below 1.5 m, transition to silt. 98.0 7} — g 279 25
7 Silt (ML) 7
B - light brown, moist, soft, low plastic, with
3.0~ clay. 97.0S8-41 259 19 |
Z/ - at 2.7 m, firm, medium brown, 100 mm ] '
1 \clay pocket. -
4.0—2 Clay (CH) 96.0— 571 T | 526 2
ZZ - dark brown, moist, firm, highly plastic. 7 \
N 48
5_0_‘2 - below 4.6 m, silt inclusions. 95.0-1 S8 [ 557 . ]
:/// _ /
4 _
-
7 ]
6 0—% - below 6.1 m, firm to soft. 94.0 {
i I; 6% 510 . 14
= 55.0-
7.0 Z 93.0
== -below7.6m, grey. ]
=
a.o—"Z 92.0-1510 % 50.9 i
£ Z
._/ -
-
9.0 91051 T 486 10
_ End of Test Hole ]
- - end of test hole at 9.1 m below existing -
100 | grade. 90.0-]
I - squeezing of test hole from clay layer R
] during drilling. 7
- - test hole remained open to 8.5 m after _
11.0 drilling. 89.0
N - tfrace seepage observed from clay layer ]
] during drilling. -
12.0 - water accumulated in test hole to 8.2 m 88.0
A below grade, after drilling. -
] - backfilled test hole with auger cuttings and N
- bentonite. E
13.0— 87.0
ENG- TECH Consulting Limited . - .
. ¢ Drilled By: Maple Leaf Drilling Ltd. Completion Depth: 9.1 m
Logged by: erm ’ Drill Rig: DR150 Completion Elevation: 90.9 m
Reviewed by: Auger Size: 125 mm soild stem Sheet: 1 of 1
SAMPLE TYPE P sput BarREL B s-eLev Tuee Y, aucer cuttines | | sPuiT spoon




Engineering And Testing
Solutions That Work For You

Test Hole #: TH3
Client: City of Winnipeg

Site: Warde Avenue
Location: 14U 0639031

File No.: 14-217-04
Date Drilled: November 7, 2014
Grade Elevation: 100.0 m (local)

UTM 5520485  Water Elevation: 91.5 m
Project: Soils Investigation - Sewer Project, Warde Avenue, Winnipeg, Manitoba

SUBSURFACE PROFILE

SANMPLE DATA

SHEAR

STRENGTH (kPa)
g‘
b=
2 £ i o
o = v S| g Moisture Content (%)
S Description E |gl2l 8
g/ §. g OO o (’9) - 8
= =1 =| 31 %
£ » © Ql al & [72] ) ©
5|3 5 515813 m o wow o w |25
(M RN i w|lw = [5s) ! | ; | o por D
T Topsoil (25 mm) ]
2\ grass covered. TS e 332 108
e Clay (CH) 99.0 94
" 422 - dark brown, moist, stiff to very stiff, highly Y 283
1T plastic. ]
- - below 0.45 m, dark brown, transition to silt. -
207 Silt (ML) 90T s . 262 NG 21
TN - light brown, moist, soft, low plastic, with T
T\ clay. S4 % 47.4 \T 36
307 Clay (CH) _ 97.07]
~=~] - dark brown, moist, stiff, highly plastic. =
2 - below 2.7 m, stiff to firm. N
4.0——7 96.0—+S5 x| 53.2 12
B __// g
:/ - below 4.0 m, soft. ] I
5‘0—_2 95.0—
T 156 | 52.1 12
1= -below 5.3 m, occa. gypsum inclusion. A
6.0~ 94.0-
= ]
-/ —
N ]
7‘0—*2 93.0- j
_/ -
’Z‘ N S7 1% 479 T 12
8.0 92.0—
-~ N
:j ] j
9.0 91.0- | SAT T 46.1 10
7 End of Test Hole _
— - end of test hole at 9.1 m below existing -
10.0-] | 9rade. 90.0-
— - squeezing of test hole from clay layer 4
7] during drilling. 7
- - test hole remained open to 8.8 m after i
11.0 drilling. 89.0
] - trace seepage observed from clay layer _
7 during drilling. T
12,01 - water accumulated in test hole to 8.5 m 88.0
B below grade after drilling. A
_ - backfilled test hole with auger cuttings and ]
- bentonite. .
13.0— 87.0—

ENG- TECH Consuiting Limited
Logged by: erm
Reviewed by:

SAMPLE TYPE

Drilled By: Maple Leaf Drilling Lid.
Drill Rig: DR150
Auger Size: 125 mm soild stem

Completion Depth: 9.1 m
Completion Elevation: 90.9 m
Sheet: 1 of 1

% SPUT BARREL . sHELBY TUBE ‘Y AUGER cuTTINGS I ISPLIT SPOON




Engineering And Testing
Solutions That Work For You

Test Hole #: TH4
Client: City of Winnipeg

Site: Warde Avenue

Location: 14U 0639383 UTM 5520681

File No.: 14-217-04

Date Drilled: November 7, 2014
Grade Elevation: 100.0 m (local)
Water Elevation: - -

Project: Soils Investigation - Sewer Project, Warde Avenue, Winnipeg, Manitoba

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
O\O
I=
2 e ; 0
o — vl €| e Moisture Content (%)
_ |3 Description E 1g/&8|&
E|E & R & o
~ > =] Q@ QL S I e C
g2 S |2\ g B|%| Pl——X——i [F|C
o 'O 2L slag| 8| 8 20 60 80 . S O
o jw Ll win| 2 m ! : ! o - D
0.0 Ground Surface 100.0
A Clay (CH) . .
:T; - blackish/dark brown, moist, stiff, highly 151 [ %153 < %6
; 0_—? plastic. 99.0-] 91
== Silt (ML) ‘ i Y %6
N % - light brown, moist, soft, iow plastic. ] 38
202 Clay (CH) 98.0
o~ - dark brown, moist, stiff, highly plastic. -
0 - between 1.2 to 1.5 m, varved silty clay. 153 % 508 29
4 4 24
3.0 97.0—
N ]
_; ]
] 24
4.0 96,0541 = | 537
= ] /
5~°“:Z 95.0-]
I 185 459 24
e 3
-—/ —
60 94.0-]
= . \
T below6.8m, grey, soft, occa. siit .
7.0721 inclusions. 93.0— 8B | e | 47.8 4
i . \ 12
R ]
_/ -
__/ -
8.0 92.0
N 7
:Z ] \
9.0 91.0-SZ{ | 56.9 *
] End of Test Hole _
- - end of test hole at 9.1 m below existing -
100-] | 9rade. 90.0
4 - squeezing of test hole from clay layer ’
7 during drilling. 7
- - test hole remained open to 8.5 m after B
11.0+ drilling. 89.0—
_ - no seepage observed in test hole before or i
1 after drilling. .
12.0- - backfilled test hole with auger cuttings and 88.0
N bentonite. :
13.0 87.0-]

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

SAMPLE TYPE

Drilled By: Maple Leaf Drilling Ltd.
Drill Rig: DR150
Auger Size: 125 mm soild stem

Completion Depth: 9.1 m
Completion Elevation: 80.9 m
Sheet: 1 of 1

% SPUT BARREL . SHELBY TUBE ‘ AUGER CUTTINGS I 'SF‘LIT SPOON




OIdINNIM 40 ALID
14043 TYIINHOIL03D

LE£61 V€09 ON 108foud
INISSOND HOVUL / did G3S00Yd * HOLdIOUILNI ANNTAY FAUVYM

€¢-v0-5102 *91eg

NV1d NOLLYD01 3T0H 1S3l

snje}g anss|

L0 Buimeag
14vda

£2-V0-GLOZ POOG 18] {EZ-¥0-9L0Z)TLLONM AQ paace ez

&
2
£
2
2
13
{3
2
&y
2
5
c
&l
£
[}
]
2
&
&
&
s
£
h
5
]
5
2
S

weulieaq  weR usuebeveR Peloiy

panosddy “paND

S

0ey'zez 0€6°6L06€9 C0-GLHL

0zzzee 0p6'085025G 018°¢906¢€9 LO-GLHL

(W) NOILYAZ T3 H313IN0Z3Id
3dIdaNVYLS (W) ONIHLHON | (W) ONILSYT | FT0HLSAL

R % o e
%W% o ¢ -

UG LEY X WY 8L 8 SNV




LOG OF TEST HOLE 60341931

PROJECT: Warde Avenue Interceptor J CLIENT: City of Winnipeg

TESTHOLE NO: TH15-01

LOCATION: ~7.5 m West of CPR Centerline; UTM 14 U N 5520580.94, E 639063.81

PROJECT NO.: 60341931

- WARDE AVE TEST HOLE LOGS - UPDATED.GPJ UMA WINN.GDT 4/26/15

CONTRACTOR: Paddock Drilling Ltd. l METHOD: RM-30 Track Mounted/125 mm SSA ELEVATION (m): 232.22 o
SAMPLE TYPE WMcras [[[JSHELBYTUBE [ SPLIT SPOON E2BULK /INoReCOVERY  [J]coRE
BACKFILL TYPE Il senToNiTE [ leRrAVEL [[[lsLoucH [ LJGROUT [ lcutTings [ Jsanp
PENETRATIONTESTS  |UNDRAINED SHEAR STRENGTH|
* Becker ¥ + Tt -+ _—
— 6 o % ‘E.L_‘ £ < Dyna:\Cic{Zone < Xogzn; é
E g ] L'—L-l i Ly | S |*SPT (Standard Pen Test) ¢ e %
- = (Blows/300mm) L Lab Vane [
E ZEz SOIL DESCRIPTION STy = w000 | coMMENTs | 2
h] = & m S @ W Total Unit Wi B ) =
[&] @] = | (kN/m™) @ Field Vane @ o
w (75} 16 17 i 18 1? i 2(),& (kPa) i
Plastic MC Liguid
20 40 B0 80 100 50 100 150 201 I
0 TOPSOIL/ORGANICS i
- CLAY (FILL) - some silt, trace to some gravel, trace sand, 232+
| trace organics i
- - dgrk grey‘abnd black, moist, firm
i - high plasticity H o1 PY :
|
CLAY - silty, trace sand, trace silt inclusions 231 ]
- dark brown, moist, stiff F G2 ® ]
- intermediate plasticity ]
. ]
CLAY - some silt i 230
- dark brown, moist, stiff to fimn G o i
- high plasticity g
-3 - G4: Gravel: 0%, Sand: 0.4%, Silt: 16.3%, Clay: 83.3% H G B 1 )
8 229~
: - trace silt inclusions (<6 mm dia.) below 3.7 m ! o5 ° E
-4
- 228 -
M ®
5 i
207 |
y = G7 ® ]
-6 i 1
| - some sift to silty, frace silt inclusions (<6 mm dia.) below ! ‘ 296
6.1m |
[ - dark grey, moist, firm below 6.1 m i ‘! T8 u , L] , X Tube Recovery: 90% i
i G9 o ]
7 i
- 225
s " J 0 e >4 Tube Recovery: 100%
i i
- ' 224 —
L G11 [ ] |
- g ¥
- LOGGED BY: Ryan Harras COMPLETION DEPTH: 12.19m
COM REVIEWED BY; Mustafa Alkiki COMPLETION DATE: 3/17/15
PROJECT ENGINEER: Faris Khalil Page 1 of 2




PROJECT: Warde Avenue Interceptor

| CLIENT: City of Winnipeg

TESTHOLE NO: TH15-01

LOCATION: ~7.5 m West of CPR Centerline; UTM 14 U N 5520580.94, E 639063.81

PROJECT NO.: 60341931

CONTRACTOR: Paddock Drilling Ltd.

| METHOD: RM-30 Track Mounted/125 mm SSA

ELEVATION (m): 232.22 -

LOG OF TEST HOLE 60341931 - WARDE AVE TEST HOLE LOGS - UPDATED.GPJ UMA WINN.GDT 4/26/15

SAMPLE TYPE Bcres [[[JsHELBY TUBE SPLIT SPOON E=3BULK |INoReCOVERY  [[]coRE
BACKFILL TYPE I cENTONITE [ TGRAVEL 1] sLousH lerout [lcuTTiNGs [ sAND
é PENETRATIONTESTS  |UNDRAINED SHEAR STRENGTH
* Becker X% + T -+ —
— E)J J ﬁ & ® & Dynarev:i;cione & Xoerzn; E
£ g |8 = i L | = | ®SPT(Standard Pen Test) @ OLaby %
= = = (Blows/300mm) ab Vane [J &)
£ L EZ SOIL DESCRIPTION R N L s COMMENTS | 2
| =4 N s <! B = Total Unit Wt I ] =
[=) O |(ouw 2@ (kN/m®) @ Field Vane @ i
* & @ K;M%Em MC’IQ» Liq«zii(:i —.ZJ (kPa) LLI
20 40 60 80 10 50 100 150 20 N
[ g ]
- T 223
i ‘ T2 m e X Tube Recovery: 90% 1
i 1 ]
10 G13 o E
: 222
i _ G4 ® ]
11 ]
221
[ JEE ) 1
-12 .
| KB ® _
END OF TEST HOLE AT 12.19 m IN CLAY 220-
Notes: ]
1. No seepage or sloughing observed during drifling.
2. Standpipe plezometer (SP15-01) equipped with
13 Casagrande tip installed at 11.9 m below ground surface. i
i Backfilled with silica sand from 12.19 m to 11.28 m and -
bentonite chips from 11.28 m to ground surface. Flush 219
mounted cover installed at ground surface.
3. Ground water level measurments in SP15-01 are as
following: i
- On April 08, 2015 at 11.14 m below ground (Elev. 1
|14 221.08 m)
- On April 23, 2015 at 9.90 m below ground (Elev. 1
- 222.32m) 218 -
~15 ]
217 -
- 16 :
- 216
17
: 215
L 15 i
LOGGED BY: Ryan Harras COMPLETION DEPTH: 12.19m
COM REVIEWED BY: Mustafa Alkiki COMPLETION DATE: 3/17/15
PROJECT ENGINEER: Faris Khalil Page 2 of 2




PROJECT: Warde Avenue Interceptor

| CLIENT: City of Winnipeg

TESTHOLE NO: TH15-02

LOCATION: ~5.5 m East of CPR Centerline; UTM 14 UN 5520584.26, E 639075.53

PROJECT NO.: 60341931

DT 4/26/15

| CONTRACTOR: Paddock Drilling Ltd.

| METHOD: RM-30 Track Mounted/125 mm SSA

ELEVATION (m): 23243 |

SAMPLE TYPE WGRAB [[]]SHELBY TUBE < sPLIT SPOON Esuik INORECOVERY  []]coRe
PENETRATION TESTS  |UNDRAINED SHEAR STRENGTH|
¥ Becker + Torvane + —_
_ 6 '5_" T <& Dyna;(i:ceéone <& Xogz : §,
E |2 | i | = | SPT (Standard Pen Test) & =
b = wl = = (Blows/300mm) O labVvane ) o
s SOIL DESCRIPTION WIE T oWy e COMMENTS | 2
514 =5 W Total Uit Wil _ : <
a o <§: %] (KN/m®) @ Field Vane @ i
[72] %] §6 17 18 18 20 2 (Pa) o
Plastic MC Liquid
[ 20 } 40 80 80 100 50 100 150 20 R
0 TOPSOIL/ORGANICS /] ]
i CLAY (FILL) - some gravel to gravelly, some silt, trace sand, trace E
| organics 2321
3 - dark grey and black, moist, firm E
[ - high plasticity ]
: - G1T: Gravel: 29.6%, Sand: 3.2%, Sit: 15.1%, Clay: 52.1% M o *— ]
.A 1 T
- / CLAY -silty, trace sand, trace gravel i
i / - dark grey and black, moist, firm to stiff i G18 [ ] 231
/E - intermediate plasticity i
- /7 CLAY -somessilt to'silty i :
K / - dark brown, moist, stiff to firm ]
/ - high plasticity F 619 ° -
- % 230 -
3 % F e ® ]
i / - some silt, trace silt inclusions (<6 mm dia.) below 3 m ]
i % 229 1
! % - G2 )
4 % ]
% 228 -]
; % i ( T22 - | o X Tube Recovery: 85% ]
Z .
3 - —
7 i .
B / - dark grey, moist, firm below 5.8 m
’6 /
/ - silty below 6.1 m T
/ j + T2 m e X Tube Recovery: 85% 226 —
i / ! ]
i / ﬁ 625 ) i
7 / ]
% 225
7 i |
B ' . - 5, ]
8 % - T26: Gravel: 0%, Sand: 2.6%, Sitt: 27.9%, Clay: 69.5% { T26 m—e— X Tube Recovery: 85% -
% I ° 24
s /] :
- LOGGED BY: Ryan Harras COMPLETION DEPTH: 12.19m
COM REVIEWED BY: Mustafa Alkik COMPLETION DATE: 3/17/15

LOG OF TEST HOLE 60341931 - WARDE AVE TEST HOLE LOGS - UPDATED.GPJ UMA WINN,GI

| PROJECT ENGINEER: Faris Khall

Page 1 of 2




LOG OF TEST HOLE 60341931

PROJECT: Warde Avenue Interceptor

| CLIENT: City of Winnipeg

TESTHOLE NO: TH15-02

_LOCATION: ~5.5 m East of CPR Centerline; UTM 14 U N 5520584.26, E 639075.53

PROJECT NO.: 60341931

CONTRACTOR: Paddock Drilling Ltd.

IMETHOD: RM-30 Track Mounted/125 mm SSA

ELEVATION (m): 232.43

- WARDE AVE TEST HOLE LOGS - UPDATED.GPJ UMA WINN.GDT 4/26/15

SAMPLE TYPE Wcree [[/IsHELBY TUBE [<SPLIT SPOON E5BULK [/INORECOVERY  [J]coRe
PENETRATIONTESTS  |UNDRAINED SHEAR STRENGTH T
1 wi * Becker ¥ -+ Torvane -+ ’§
— < Dynamic C < R=2
£ é % zﬁ = |esPT (S)t,andard PO:ne Test) LXbQ\;J * . cz)
I (Blows/300mm) CLab Vane D <
E % SOIL DESCRIPTION e e T AT I COMMENTS | £
L = s » W Total Unit Wi M ] =
=] [®] Z D (kN/m®) @ Field vane @ i
w3 (75} e 17 i 18 19 i 20 21 (kPa) o
Plastc MC  Liquid
20 40 60_180 101 50 100 150 201
) 7 G28 i
: % 223
- % M ° ]
B 10 / E
[ % 222 |
3 G
// . e ¢ ]
11 Z ]
i % H 631 e 21
-12 / | ]
: / ! 632 )
END OF TEST HOLE AT 12,19 m IN CLAY ]
- 220
i Notes: 1
- 1. No seepage or sloughing observed during drifling.
3 2. Test hole backfilled with bentonite chips upon completion. 1
-13
219
. 14 .
B 218 N
15
- 217 —
18 ]
i 216 -
—17 E
i 215
18
LOGGED BY: Ryan Harras COMPLETION DEPTH: 12.19m
REVIEWED BY: Mustafa Alkiki COMPLETION DATE: 3/17/15
PROJECT ENGINEER: Faris Khalil Page 2 of 2




