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KGS

GROUP

HOLE NO.

SUMMARY LOG BH-L1

SHEET 1 of 2
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PROJECT
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LOCATION Dirill hole on drill PAD 1

DRILLING
METHOD

JOB NO.
GROUND ELEV.
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DATE DRILLED

UTM (m)
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N 554,688
E 5,741,845
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====| PEAT - Organics

S1

8 CLAYEY SILT TILL - Light grey, moist to wet, soft, some sand, some gravel.

EE : SILT TILL - Light brown/tan, low plasticity, limestone, some sand, trace gravel,

generally sub-angular, some cohesion.

- Drilled through boulder at 2.74 m.

S2

vl Avivy

Note:

END OF HOLE 6.10 m

1. Auger refusal at 2.74 m. Switched to Air Hammer.

2. No refusal.

SAMPLE TYPE [H{] Auger Grab

CONTRACTOR

INSPECTOR

APPROVED

DATE
7/28/11




GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\LAKE ST MARTIN3.GPJ

Q
e,
)
e
=~

SUMMARY LOG
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3. In bedrock.
4. Water at 0.30 m below surface.

SAMPLE TYPE [H{] Auger Grab

CONTRACTOR

INSPECTOR

APPROVED

DATE
7/28/11




KGS

GROUP

HOLE NO.

SUMMARY LOG BH-1.2

SHEET 1 of 2

CLIENT
PROJECT

SITE

LOCATION 35m North of creek, Drill hole on PAD 5

DRILLING
METHOD

JOB NO.

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

UTM (m)

7/21/2011

N 562,070
E 5,745,441

Cu POCKET PEN (kPa) *
3 " CuTORVANE (kPa) @
P T o Ibl.J ) SPT (N)
o = T > o |blows/0.15m Al 5, 4 g
:‘. & o DESCRIPTION AND CLASSIFICATION (o] % ] h ] |
S a g w ¥ W|DYNAMICCONE| p  mc LL
« o & m 3 (N) blows/ft A ® 1
w = :E, o o
(m)  (ft) <2 u °
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====| PEAT - Organics | 2% [RRSS1 (54 [R0 FRA RS ERA RARSU ERA FRARE
41 3]s
SILTY CLAY - Black/grey to grey/brown, moist, soft to firm, low plasticity, some sand, B A AAAAAAAT
2 trace fine gravel. H HEH RS EEE
I ‘] SILT TILL - Light brown/ tan, damp to moist, firm, with sand fine grain to coarse grain, B SEEE] FEEFRE FRU RS SRE FRE RRE PN RRE EEL
4 trace to some gravel, some clay, limestone angular to sub-angular, low plasticity. ﬁ S2
5 5
6
8
9 - Grey/ tan, moist to wet, firm, low plasticity, with sand fine grain to coarse grain, some B SEEESH FELSSESRESRE SRR SRR S LSRR SRE SN
10 10 "| gravel, some clay, limestone angular to sub-angular below 2.74 m.
1 S4
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20 20
1% SILTY SAND - Limestone and granite. H SRS FEESEESRESEE SRR SRS SRTREREY
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-132
END OF HOLE 9.75 m B SETERSS] [ERREFRETSERRE R SERRRRRETE
33
Notes: B T T T T T T T T e
34 1. Auger refusal at 6.71 m. Switched to Air Hammer with water injection. B HEHH R
35 35 2. In till.

SAMPLE TYPE [H{] Auger Grab
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CONTRACTOR

INSPECTOR

APPROVED

DATE

7/28/11
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SHEET 2 of 2
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3. Water at 0.30 m below surface.

SAMPLE TYPE [H{] Auger Grab

CONTRACTOR

INSPECTOR

APPROVED

DATE
7/28/11
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KGS

GROUP

SUMMARY LOG

HOLE NO.
BH-L3

SHEET 1 of 1

CLIENT
PROJECT

SITE
LOCATION Drill hole on PAD 4

DRILLING
METHOD

JOB NO.

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

UTM (m)

7/22/2011

N 556,496
E 5,744,880

DESCRIPTION AND CLASSIFICATION

ELEVATION (m)
DEPTH
GRAPHICS
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SAMPLE TYPE
NUMBER

RECOVERY %
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20 40 60 80
] ] ] ]

DYNAMIC CONE
(N) blows/ft A

20 40 60

====| PEAT - Organics
- Sand gravel seam at 0.61 m.
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CLAY - Black/ drak grey, moist to wet, soft to firm, with sand

- Gravel and cobbles at 0.91 m.
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TILL - Dense, mix of granite chips with clay peices, sand included.

END OF HOLE 9.75 m
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Notes:
45 1. In till.
46 2. Water at 6.40 m below surface.
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7/28/11




SHEET 1 of 1
7/22/2011

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED
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HOLE NO.
BH-L4

KGS

GROUP

SUMMARY LOG

SHEET 1 of 2

CLIENT
PROJECT

SITE
LOCATION Dirill hole on PAD 3A

DRILLING
METHOD

JOB NO.

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

UTM (m)

7/23/2011
N
E

DESCRIPTION AND CLASSIFICATION

ELEVATION (m)
DEPTH
GRAPHICS

E)

(ft)

SAMPLE TYPE
NUMBER

RECOVERY %

Cu
Cu
SPT (N)

blows/0.15m A

POCKET PEN (kPa) *
TORVANE (kPa) @

20 40 60 80
] ] ] ]

DYNAMIC CONE
(N) blows/ft A

====| PEAT - Organics

-

: SILTY CLAY - Black/ dark grey, wet, medium to high plasticity, soft, some sand, fine
| \gain to coarse gain, trace fine gravel.
i SILTY CLAY - Light grey, wet, soft, low plasticity, some to with sand, trace gravel,

- 7-{|subangular.
A\-S2at0.91-1.37m.

-~ SILTY CLAY TILL - Light brown/ tan, moist, firm to stiff.
M - S3at1.37 m.

© o N o o b w N

END OF HOLE 9.75 m

Notes:
1. Air Hammer with water injection.
2. Intill.

35 35

SAMPLE TYPE

CONTRACTOR INSPECTOR

APPROVED

DATE

7/28/11
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SUMMARY LOG
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BH-L4

SHEET 2 of 2

ELEVATION (m)
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3. Water at 0.30 m below surface.

SAMPLE TYPE

CONTRACTOR

INSPECTOR

APPROVED

DATE
7/28/11




SHEET 1 of 2
7/23/2011

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
BH-L4A

SUMMARY LOG

LOCATION Dirill hole on PAD 3A
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SITE

x &
= -
< &1 g
X~
> g
g = o g
D.E = -
- Z L
b < 3
mR —
g e &1g S EH
[ee)
3 3 < Q
< i
[11]
NA_ R
g€ O °
5mm
- [ =
—~c = =3
25 33
2 22 §
oo =
na n< A
% AY3IA0I3IY W
dy3IGNNN m
AdAl I1dINVS W
<
(]
£ -
= 3
T3
8 o
()
£ ®
o =
2 5
= c
3 |8
= <
4 = =
: :
< a e = £
[$] < S o b
o 2 2 2 o
7] o = £ w
] = k) & 4
M € Z N (o]
=] @ ® I
(&) o a © T8
=) E |z = o o
M .m,m = S 4 . o
B ko) hay w c =
Z =5 71 g S Q
o ) kol 3 [ &
£ 5& |2 5 £ %
% 88 |3 5 5 &
& = & o) 3 Wa
w 85 |5 - £
o 8 o |3 2 H
5 TR S 2
s Je Y& 3 £
Q| © Q| = O] ©
- > 2 WW = 6w T
M _Um i ] i mNm
[ ol o ol 3 7 Z <«
e -/./,..
SOIHAVYO i ./.)H/H/W//W/»-”---..H
— — = m | &
5 ‘ e
Il—l&mo —_ ___________________m_________m_________m_________“_____________________________m__TC
{m\ ~ o~ ™ < [te} © ~ 0 EM
WT
1 1 1 1 N
@)
(w) NOILVATT3 sS1S

FdO'ENILEVIN LS IMVTI\SOOT\OIO\NDISAA\8L-00€0-1 L\L 102\SLOIrodd\:'d ©01 TI0S-1VOINHO3103O



HOLE NO.

SHEET 2 of 2
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KGS

GROUP

SUMMARY LOG

HOLE NO.
BH-LS

SHEET 1 of 1

CLIENT
PROJECT

SITE

LOCATION Dirill hole on PAD 3A

DRILLING
METHOD

JOB NO.

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

UTM (m)

7/24/2011

N 553,446
E 5,741,002

ELEVATION (m)
DEPTH

E)

(ft)

GRAPHICS

DESCRIPTION AND CLASSIFICATION

SAMPLE TYPE
NUMBER

RECOVERY %
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SPT (N)

blows/0.15m A

POCKET PEN (kPa) *
TORVANE (kPa) @
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TILL - Silty clay till/ clayey silt till, grey, wet, soft, medium plasticity, some to with sand,

trace gravel.

315

32—

Notes:
1. In till.

END OF HOLE 9.75 m

2. Water at 0.30 m below surface.
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TESTPITTING AND TILL SAMPLING PROGRAM ALONG BUFFALO CREEK - INTERNAL
MEMO
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ENGINEERS

MEMORANDUM

TO: Colin Siepman

FROM: John Burns

CC: Tony Ng, Brian Bodnaruk, Bert Smith

DATE: October 7, 2011

PROJECT NO: 11-0300-18

RE: Testpitting and Till Sampling Program along Buffalo Creek,

Lake St. Martin Outlet Sediment Erosion Monitoring

1.0 INTRODUCTION

As part of the Sediment Erosion Monitoring Program for the Lake St Martin Flood Relief project,
KGS Group completed 15 testpits and collected till samples along Buffalo Creek between station
13+500 and 27+500 m (Figure 1). All field work was completed between September 21, 2011 and
September 26, 2011. The field work required helicopter support for site access each day. Five
additional helipads (#15 to #19) were cut immediately prior to the start of the testpitting program.

The purpose of the testpitting program was to document the soil characteristics in the till
embankments along Buffalo Creek as part of the Sediment Erosion Monitoring program. The testpit
program involved the excavation of approximately 1.0 m®of soil, then separating the coarse fraction
(>50 mm @) from the fine soil fraction. The coarse fraction is the material that is expected to remain
in place to armour the new flood relief channel. The fine material is expected to erode away by
stream flow. A soil sample of the fine grained material (smaller than 50 mm @) from each testpit was
collected for grain size analysis.

In addition to the testpit/till sampling program, a vegetation survey was completed during the same
time frame and a detailed cross section survey is currently being completed. The results of the
vegetation survey and detailed cross section survey will be presented as stand alone reports.

2.0 WORK PROGRAM

The testpitting program included the following components:

° Cutting of 5 additional helipads
o Excavation of 1.0 m® testpits at 1 km spacings between Helipad #5 and the Dauphin River
° Separating the fine soil fraction from coarse soil fraction and calculating the volume of

coarse material by water displacement method

P:\PROJECTS\2011\11-0300-18\DOC.CONTROLISSUED\SOURCE\DOCS\MEMOS\MMO_SEDIMENTEROSIONMON\MMO_TESTPITTINGTILLSAMPLINGALONGBUFFALOCREEK_FNL_2011-10-07_JB.DOC
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° Collecting a representative sample of the fine soil fraction (smaller than 50 mm @) for
laboratory grain size analysis.

° Photographing the testpit, recording the GPS coordinate of the testpit, and backfilling the
testpit.

3.0 METHODOLOGY

A crew of four was mobilized to the closest helipad to the work area each day. Field equipment
included 20 L pails with graduation marks, a 2 L measuring cup with graduations, digging tools,
tarps, and a screen with a 50 mm mesh.

The crew took turns digging and placed excavated soils adjacent to the testpit. Depending on the
soil texture, the coarse gravel, cobbles, and boulders were either separated by hand or by using the
screen (50 mm mesh) as excavation continued. In general, two people sorted the soils as the other
two dug the testpit.

Digging ceased when approximately 1 m* of soil had been excavated. The testpit walls were
squared-up and the testpit was measured so the in-situ volume could be calculated.

The coarse fragments were brushed clean, and then placed into a 20 L pail. The 20 L pail was then
filled to either the 10 L mark or 20 L mark with water using the graduated 2 L measuring cup. The
water displaced by the coarse fragments was then recorded and the percent (by volume) of coarse
fragments was calculated for the testpit.

A representative sample of the fine fraction from the testpit was then collected. The field crew
collected this sample from a portion of the testpit wall that looked most representative of the entire
testpit. It was decided (in the field) not to collect the sample from the stockpile of excavated saill,
because any changes in the soil texture with depth could skew the sampling results — if the soils
near the base of the testpit were coarser grained or finer grained than the upper soils, these soils
would end up on the top of the soil pile, and potentially skew the sampling results.

After a 5 kg soil sample was collected from the testpit wall (with fragments larger than 50 mm g
removed) the sample was labelled with the testpit name and depth-interval (i.e. TP7, 0.25-0.40 m).
After the first 5 testpits were completed, it was decided to use a hand auger to probe deeper from
the base of the testpit. This enabled the field crew to determine if there were any significant
changes in the soil characteristics below the testpits. The testpit stratigraphy and the stratigraphic
information gathered with the hand auger testhole were recorded on field logs. The data on the field
logs also includes the GPS coordinate of the testpit, the volume of material larger than 50 mm g,
the dimensions of the testpit, and the percent by volume of coarser material (Appendix A).

Prior to backfilling the testpits, the coarse fragments and the excavation were photographed. The
photographs of each testpit are attached to the field logs in Appendix A.

4.0 LABORATORY ANALYTICAL RESULTS
One soil sample from each of the 15 testpits was submitted to the MIT Materials Engineering
Branch Central Laboratory for grain size analyses. The laboratory analytical report is included as

Appendix B.

All soil samples except the sample from testpit TP5 contained a large proportion of fine material
(clay and silt). The clay and silt contents ranged from a high of 98% at TP14 to 45% at TP13.
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Excluding TPS5, the average clay and silt content was 70.4%. The sand size fraction (0.075 mm to
4.75 mm) ranged from a high of 46% at TP8 down to 2% at TP14 (average=24%). The fine to
medium grained gravel fraction (4.75 mm to 50 mm) ranged from a high of 22% at TP3 to 0% at
TP10, TP11, TP12, TP14 and TP15 (average=6%).

The soils at testpit TP5 are discussed separately because of the vast difference in the soil texture at
this location. At TP5, the silt and clay content was 5%, the sand size fraction was 40% and the fine
to medium gravel fraction was 55%.

5.0 PERCENT BY VOLUME LARGER THAN 50 MM @

Testpit TP5 contained 11.3% (by volume) material larger than 50 mm in size. This location was
anomalous compared to the remaining 14 testpit locations, and is not factored into the following
discussion.

The remaining 14 testpits contained between 0% material larger than 50 mm (TP8, TP10, TP12
and TP13) and 3.2% material larger than 50 mm (TP2). Testpit 14 contained a very small amount of
coarse material (less than 0.1%). Twelve (12) of the fourteen (14) testpits contained 1% or less
coarse material. Excluding TP5, only TP2 and TP4 contained more than 1% coarse material.

6.0 CONCLUSIONS

The soils along Buffalo Creek can be classified as a silty clay till. The silt and clay content combined
average approximately 70%. The sand size fraction averages approximately 24%, and the fine to
medium gravel content is approximately 6%.

Factoring out the results from TP5, the percent by volume of material exceeding 50 mm in size is
approximately 0.65%. With the results from TP5 factored in, the percent by volume of material
exceeding 50 mm in size is 1.37%.

If you have any questions regarding the three work programs described above, contact Colin
Siepman or John Burns.

Prepared By:

John Burns, P.Geo.
Senior Environmental Geologist

JB/sl
Attachment
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APPENDIX A

TESTPIT LOGS



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 13+000

October 2011
11-0300-18

Photo 2 — Helipad 5 area, Inundated

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 13+000

October 2011
11-0300-18

'—--—
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Photo 3 — Helipad 5 area

GROUP



SHEET 1 of 1
11-0300-18
9/21/2011

N 5,745,381

E 562,438

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TPO01

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Buffalo Creek

Shovel

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 13+500

GROUP

CLIENT
DRILLING

SITE
METHOD
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 13+500 (TP1)

October 2011
11-0300-18

Photo 2 — Coarse material >50 mm @ from testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 13+500 (TP1)

October 2011
11-0300-18

Photo 4 — Backfilled testpit

GROUP



GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

SUMMARY LOG TP02 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
Buffalo Creek Sediment Surve GROUND ELEV.
PROJECT y TOP OF PVC ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION West Bank Sta. 14+500 DATE DRILLED 9/22/2011
UTM (m) N 5,746,038
RO Shovel E 562,930
— Cu POCKET PEN (kPa) %
E » CuTORVANE (kPa) ¢
= o w o| SPT (N)
o = T & Z|blows0.15m Al o 4 6 g0
= o o DESCRIPTION AND CLASSIFICATION = o ! h ! ]
g a8 3 w & WDYNAMICCONE[ b mc L
u S T o3[MNblowsit Al "o~
Yol 58 %
m Nz 20 40 60 20 40 60 80
| = =] ORGANICS - Black, moist, soft, non to low plastic, with rootlets. St Lt
i SILTY CLAY (CH) - Dark grey, moist, soft to firm, high plasticity, some gravel, trace [E AR T O IO Y Y Y O Y
sand. N T I I I O
| / O S o O P P PR PR e
T /17| SANDY CLAY (Cl) - Light grey, maist to wet, soft, low to intermediate plasticity, some S N A
T ( | fine grained gravel, trace to some medium to coarse grained grael, trace cobbles l|{ Y R N R R A R A A
I' (subrounded to subangular and up to 225 mm d), increasing silt content and decreasing : | : | | : e
] Vi plasticity with depth. lililH : : : : : H
N & NCYI N et e B o i B o B B
v - T A T I I A
T i | 1 AR R R B A A A A A
e N O O O T
] i END OF TESTPIT AT 0.7 m- S RS R AL (N IO IR IR R T
] AL OO O O O O DO O O OO O O
Notes: [ I T I I I O
1 1.) Recovered 39 L of material larger than 50 mm @ (3.2% by volume). ISR DU N O I U O O O B P T O
2.) Water infiltration at base of testpit. : | : | : | : e
1— 3.) GPS point didn't save, coordinates scaled off from drawing. - : - : - : - : : : : : : : : :
i O O PO PO I Y I P M BN
T A T I I A
1 ) U AREIRE RE ST N Y PRy P Y Y P PR B |
A T N T I I A
i I D A A O 0 O O PO Y
N A R T I I A
. AN B I R I R R R B R A B B |
N A R T I I A
5 bt e oni S e e e e e e e
N A R T I I A
i SRt T
N R R I T I I I
i IR ST I I I T TR IR T TR T
] SE S O Y O U OO O I I Y O o
- S A I T I I I O
1 U U T N U O O T O O O
AR ERERRNRNN
2 A N
J 1 r ) bl
i N N T I I A
i ISR U TR TS PR N DO O IO 0 IO O T
N A R T I I A
i I D A A O 0 O O PO Y
N A R T I I A
i N A R T I I A
m st e onci e e e T e e e e e
N A R T I I A
i SRt T
N R R I T I I I
1 S T
] SE S O Y O U OO O I I Y O o
S I T I I I O
1 U U T N U O O O O
T A T I I A
P [ IR I I I A
SAMPLE TYPE Shovel
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11




Manitoba Infrastructure and Transportation October 2011
Lake Manitoba / Lake St. Martin Emergency Channels — Station 14+500 (TP2) 11-0300-18

Photo 1 — Side view of testpit

.

w//,’e

Photo 2 — End view of testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 14+500 (TP2)

October 2011
11-0300-18

Photo 4 — Fine material from testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 14+500 (TP2)

October 2011
11-0300-18

Photo 6 — Backfilling testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 14+500 (TP2)

October 2011
11-0300-18

Photo 8 — Testpit backfilled

GROUP



N 5,746,628

SHEET 1 of 1
11-0300-18
9/22/2011
E 563,433

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP03

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Buffalo Creek

Shovel

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 15+500

GROUP

CLIENT
DRILLING

SITE
METHOD
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 15+500 (TP3)

October 2011
11-0300-18

Photo 2 — Coarse material >50 mm @

GROUP



Manitoba Infrastructure and Transportation October 2011
Lake Manitoba / Lake St. Martin Emergency Channels — Station 15+500 (TP3) 11-0300-18

Photo 4 — Surficial boulder near testpit

KGS
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GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

SUMMARY LOG TP04 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
Buffalo Creek Sediment Surve GROUND ELEV.
PROJECT v TOP OF PVC ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION West Bank Sta. 16+500 DATE DRILLED 9/22/2011
DRILLING ghovel UTM (m) N 5,747,230
METHOD E 564,155
. Cu POCKET PEN (kPa) X
E » CuTORVANE (kPa) @
b4 o w o| SPT(N)
o = T & Z|blows0.15m Al o 4 6 g0
= o o DESCRIPTION AND CLASSIFICATION = o ! h ! !
g a8 3 w & WDYNAMICCONE[ b mc L
u S T o3[MNblowsit Al "o~
Yol =39 %
0w Z 20 40 60 80
- WWORGANICS-BIack, moist, soft, non to low plastic, with rootlets. /] e
i “5@5?" SILT WITH GRAVEL (GP) - Brown, damp, firm to stiff, medium grained subrounded to ; P CRY S PO O Y O Y
)¢:¢<§ rounded gravel (up to 50 mm @), trace coarse grained gravel, trace cobbles. 0 I I 1 T T T O IO
i O-Q@ O Y Y Y Y Pt Y Y Y P O
| 1 DEGS,_A'«\ - 50 mm thick sand seam at 0.25 m, medium to coarse grained sand, trace fine grained | | : :::::::::
[ |lgravel | S A
s SAND AND CLAY (CL) - Grey/Brown, damp, stiff/dense, low plasticity, some medium [ ; ER S R0 R Y N Y Y R S R B
-“A grained gravel (up to 50 mm @), trace coarse grained gravel, trace cobbles, trace L N I N 111111
7] | boulders (up to 250 mm @). e e e o e o e e B e e B
v N T I I I O
T . ; R I R RO A A R A A A A
. . — . N N I T o I I I I I
E 9% SILTY CLAY (ClI) - Grey, moist, firm, intermediate plasticity, some silt pockets (up to I R R TRRI BT O S P S S P
| YU 5 i 0 o oo , RN RRRREE
4 ENDOFTESTPITATO75m. | | | |+ T el T
4 BT U N e O T Y B O
3 Notes: N T O O
1 — 1.) Recovered 15.5 L of material larger than 50 mm @ (1.4% by volume). L IR IR 1 T Y I |
N T I I I O
] S P N [ [ T Y Y
N T I I I O
1 O Y IO B I P A P PN I P
S A R N A N I A I
4 S S 2 Y R Y Y IOV PRV ERY FRY Y I
S I e N IR I A I
- SN IR S R R R S Y I A R
S I e N IR I A I
15 AT A A A AT
S NERERREN
4 II] T
4 R R U U U U O U S O O
S RN I R I A O I N I O
A ] IR U U O U O O
. ST T
4 SN U AU N SO Y U T O Y U T
N T I R e
S I N I |
2— - - . .
Lot rrr e
J4 [ R P PO [ Y P P Y Y Y Y
r A O O I O A A A
4 b [ [P0 1 TS O O Y Y
S I e N IR I A I
4 S S 2 Y R Y Y IOV PRV ERY FRY Y I
S I e N IR I A I
i S I N N I A I
m AT A A A AT
R N
4 II] RN
4 R R U U U U O U S O O
I N AR A I N O I A B
A ] IR U U O U O O
S T T I I I A
4 S U AU D SO I U DO DO O Y U T
N N T I A A I
3 L I | I |
SAMPLE TYPE Shovel
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11




Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 16+500 (TP4)

October 2011
11-0300-18

Photo 2 — End view of testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 16+500 (TP4)

October 2011
11-0300-18

Photo 3 — Coarse material >50 mm g from testpit

GROUP



SHEET 1 of 1
11-0300-18
9/23/2011

N 5,747,773

E 564,738

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TPO0S

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Buffalo Creek

Shovel

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 17+500

GROUP

CLIENT
DRILLING

SITE
METHOD
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 17+500 (TP5)

October 2011
11-0300-18

Photo 2 — Sidewall of testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 17+500 (TP5)

October 2011
11-0300-18

Photo 4 — Coarse material >50 mm g from testpit

GROUP



GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

SUMMARY LOG TP06 SHEET 1 of 1
GROUP
cLieENtT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOBNO. 11-0300-18
Buffalo Creek Sediment Surve GROUND ELEV.
PROJECT y TOP OF PVC ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION West Bank Sta. 18+500 DATE DRILLED 9/23/2011
UTM (m) N 5,748,701
RO Shovel and Hand Auger E 564,932
— Cu POCKET PEN (kPa) %
E » CuTORVANE (kPa) @
= O w o| SPT (N)
o = T & Z|blows0.15m Al o 4 6 g0
= o o DESCRIPTION AND CLASSIFICATION - o 1 h ! !
g a8 3 w & WDYNAMICCONE[ b mc L
u S T o3[MNblowsit Al "o~
i " 2 9 %
(m) (ft) W Zc| 20 40 60 20 40 60 80
= =] ORGANICS - Black, moist, soft, non to low plastic, with rootlets. St Lt
E = : : : :
1] SILTY CLAY (CH) - Grey, dry to damp, stiff to very stiff, friable (high plasticity when |l:| H : : : : : H
] wetted), occasional silt pockets (up to 50 mm thick), trace silt seams. [N Ui T D O O O Y O Y O 0
N I I Y O I I B
+ EEPER R ARk RCERY Y Y Y Y R R R ) R0 R
N I I Y O I I B
. ERESR B IR RECERY SN A It R R R0 R0 A
< N I I Y O I I B
7] VAR e i e o e e e e e e
L N I A I I I I I
T ] B I I A A B B
N D I e
i el e
_ SO UUCUOLIUUI0 10 8 IR 8 8 I O I IO O
[ T I O B
| - Switched to hand auger at 0.85 m. N U N R NN
i N I I Y O I I B
1 S I I I
N I I Y O I I B
i AN [ 0 AR 0 O Y I I
N I I Y O I I B
41 [ SRR ARRRE EREERY Y Y Y Y Y B Y Y I |
N I I Y O I I B
A I I I Y O I I B
. B e I St R Y ) K R R B B B
A I I I Y O I I B
-5 e e e e e e e e e e B B
N T I I T I O B
i RN R R I R I
1 1 AUGER REFUSAL ON SUSPECTED COBBLE/BOULDER AT 1.68 m. l[:]l IIIIIIIII
_ R 0L A DO O T U U O O O O
- Notes: _ S I A I
| 1.) Recovered 3.5 L of material larger than 50 mm @ (0.3% by volume). . Lol r e
2.) Found a 600 mm by 450 mm @ boulder first encountered at 0.15 m depth, moved N I I I Frr
o testpit beside boulder. DLt 1L L
A I I I Y O I I B
4 11 ] [IPRSAN RORSU IO N O O O N O Y
3 S I Y O I I B
i SO A SO S IO OO O Y O Y O I
A I I I Y O I I B
. ||{ ..... |||||||||
A I I I Y O I I B
i A I I I Y O I I B
7] e e e e e e e e e e B B
N T I I T I O B
i SRt T
N D R I O O I O A
1 S T
_ R 0L A DO O T U U O O O O
o . T I O B
_ SN DA OO FOSU O DO D D DO U DO O O
N I I Y O I I B
3 N I I I
SAMPLE TYPE Shovel
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11




Manitoba Infrastructure and Transportation October 2011
Lake Manitoba / Lake St. Martin Emergency Channels — Station 18+500 (TP6) 11-0300-18

Photo 1 — End view of testpit

Photo 2 — Rock in testpit wall

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 18+500 (TP6)

October 2011
11-0300-18

Photo 4 — Coarse material >50 mm g from testpit

GROUP



GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

SUMMARY LOG TPO7 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
Buffalo Creek Sediment Surve GROUND ELEV.
PROJECT v TOP OF PVC ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION East Bank Sta. 19+500 DATE DRILLED 9/23/2011
UTM (m) N 5,749,582
DRILLING ’ ’
METHOD Shovel and Hand Auger E 564,767
. Cu POCKET PEN (kPa) %
E o CuTORVANE (kPa) @
= o w o| SPT (N)
o = T & Z|blows0.15m Al o 4 6 g0
> o o DESCRIPTION AND CLASSIFICATION = T ] h | ]
g a8 3 w & WDYNAMICCONE[ b mc L
u G T og|Nblowsft Af = "g" 3
u fit 2 5 o %
(m) (f) »wZc 20 40 60 20 40 60 80
| = =] ORGANICS - Black, moist, soft, non to low plastic, with rootlets. St Lt
i 417/ SILTY CLAY (Cl) - Brown, dry, stiff o very stiff, friable (low to intermediate plasticity FCTUN PO RN NSO Y Y O O O O Y O DO
1 /| when wetted), some medium grained sand, trace gravel, trace cobbles (up to 150 mm 0 I I 1 T T T O IO
s 4 @), some silt seams (up to 25 mm thick), roots to 0.3 m. UETN R VTN N N I [ Y Y O Y Y
| N 0 I I T I I A
T I i VAR EEPEE! RECER ARESR REETE) RN Sl R ) Y R K RN B B
v A 0 I I T I I A
7 i EAEA! IR IR RS Y R R0 R Y A A RN RN A
! & 0 I I T I I A
7] i e e e o e o e e B e e B
Y T A T I I A
T g | R I R RO A A R A A A A
| ¥ L O OO O S L O U O DO U O DO
A A I I T A A
il ' i SO U IO AU S Y O U O U O O O
g [ I T I I I O
] & SRR N N AU O U I Y O B B O T I
B ( )| - Switched to hand auger below 0.9 m. [ I N P
1 |:I SN IS I A A T I A
A 0 I I T I I A
i v | O O PO PO I Y I P M BN
% 0 I I T I I A
4 Y ) U AREIRE RE ST N Y PRy P Y Y P PR B |
: ) S B T I I A
i / O [EF 0 X It P Y Y Pt EY B B
I . . . .
|| g S RN
SANDY SILT (ML) - Tan, moist, soft, non-plastic, some medium to coarse grained | | | RN
1s sand. S o o B e o B B by
s2 S I T I I A
i R R e N M
] i ococo-o-| SAND (SW) - Brown, moist, compact, well graded medium to coarse grained sand. l[:]l IIIIIIIII
| I S0 SRR AR
L oletele? N A A B O A
i 020200, 57 Y WU NSO NSO DO T O U DO O O O
26262 A O O I O A A A
12— END OF HOLE AT 1.97 m. G S I S N
0 N I T I I A
| Notes: ) (S AN TS IO T O Y T T T B
i 1.) Recovered 6 L of material larger than 50 mm @ (0.6% by volume). ol L
7 2.) Water entering hole from sand at end of drilling. |I:I| :::::::::
i ||| ..... I
S B T I I A
i S B T I I A
7] AT A A A AT
S I T I I A
i R R e N M
i I TR N Ll
L N I R T T T A B
B R (R S I I O U U O S O O
S I T I I I O
4 [N AR A S DO N P O O I PO O
0 N I T I I A
3 [ IR R 1 T Y I |
SAMPLE TYPE Shovel |E| Auger Grab
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11




Manitoba Infrastructure and Transportation October 2011
Lake Manitoba / Lake St. Martin Emergency Channels — Station 19+500 (TP7) 11-0300-18

Photo 1 — Side wall of testpit

Photo 2 — End wall of testpit
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 19+500 (TP7)

October 2011
11-0300-18

Photo 4 — Coarse material >50 mm g from testpit

GROUP



N 5,750,330

SHEET 1 of 1
11-0300-18
9/24/2011
E 564,798

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP08

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Shovel and Hand Auger

Buffalo Creek

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 20+500

GROUP
CLIENT
DRILLING
METHOD

SITE

x & | |l_______:_ S D 0 S S SR (N U S PR S SN SR S
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Lake Manitoba / Lake St. Martin Emergency Channels — Station 20+500 (TP8)
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11-0300-18

N s S 2

Photo 2 — End wall of testpit
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 20+500 (TP8)

October 2011
11-0300-18

Photo 4 — Fine material excavated from testpit
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GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

SUMMARY LOG TP09 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
Buffalo Creek Sediment Surve GROUND ELEV.
PROJECT y TOP OF PVG ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION West Bank Sta. 21+500 DATE DRILLED 9/24/2011
UTM (m) N 5,750,894
RO Shovel and Hand Auger E 564,782
— Cu POCKET PEN (kPa) %
E » CuTORVANE (kPa) @
= o w o| SPT(N)
o = T & Z|blows0.15m Al o 4 6 g0
= o o DESCRIPTION AND CLASSIFICATION = T N h ! ]
g a8 3 w & WDYNAMICCONE[ b mc L
u S T o3[MNblowsit Al "o~
i " 2 9 %
(m) (f) nZc 20 40 60 20 40 60 80
| = =] ORGANICS - Black, moist, soft, non to low plastic, with rootlets. St Lt
| LY | SANDY CLAY (CL) - Grey/Black, dry, firm, low plsticity, some silt, trace gravel (up to [T [ S NSO Y O O O O P O Y
' V1 1A 25 mm @), some roots. 0 I I T I I A
1 SILTY CLAY (CH) - Grey, dry to damp, stiff, friable (high plasticity when wet), trace |l : l| : : : : : : : : :
1 boulders (up to 280 mm J), trace cobbles, trace gravel (up to 40 mm J), trace sand, S N Y O T P O 1
some silt pockets (up to 25 mm @). N R A I Lt
. EAEA! IR IR RS Y R R0 R Y A A RN RN A
< 0 I I T I I A
. NSt e e e o e o e e B e e B
- T A T I I A
T T R I R RO A A R A A A A
0 I I I I T I Y I A
i S R R A IO T I IR T IR T I
il SO U IO AU S Y O U O U O O O
[ I T I I I O
| - Switched to hand auger below 0.85 m. RO D R e L
i T A T I I A
1 — [ IR I I I A
0 I I T I I A
i O O PO PO I Y I P M BN
0 I I T I I A
41 ) U AREIRE RE ST N Y PRy P Y Y P PR B |
0 I I T I I A
i 1 U0 O P O 0 Y
O R I T I I A
. AN B I R I R R R B R A B B |
O R I T I I A
5 bt e oni S e e e e e e e
O R I T I I A
i SRt T
O A I T I I I
i IR ST I I I T TR IR T TR T
1 SO O O O O D O O Y O O O
- END OF HOLE AT 1.8 m. o [ 1 T I I IO
4 U A T NN U DO O T O O O
Notes: A O O I O A A A
2| 1.) Recovered 9 L of material larger than 50 mm @ (0.9% by volume). " : " : " : " : : : : : : : : :
J 1 r ) [N RO PO PO O O O P R S S IO
3 N R T I I A
i [T U T I O T O Y O IO P |
O R I T I I A
i I D A A O 0 O O PO Y
O R I T I I A
i O R I T I I A
. st e onci e e e T e e e e e
O R I T I I A
i SRt T
O A I T I I I
1 e T
il SO O O O O D O O Y O O O
o . I T I I I O
4 S U AU D SO I U DO DO O Y U T
0 N I T I I A
P [ IR I I I A
SAMPLE TYPE Shovel
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11
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Photo 2 — Coarse material >50 mm @ from testpit
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GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

SUMMARY LOG TP10 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
Buffalo Creek Sediment Surve GROUND ELEV.
PROJECT v TOP OF PVC ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION West Bank Sta. 22+500 DATE DRILLED 9/24/2011
UTM (m) N 5,751,788
DRILLING ’ ’
METHOD Shovel and Hand Auger E 564,413
. Cu POCKET PEN (kPa) X
E » CuTORVANE (kPa) @
b4 o w o| SPT(N)
o = T & Z|blows0.15m Al o 4 6 g0
= o o DESCRIPTION AND CLASSIFICATION = o ! h | f
g a8 3 w & WDYNAMICCONE[ b mc L
i ] & o 3|(Nblowsift 4| '} o i
u ft 2 5 0 %
(m) (f) nZc 20 40 60 20 40 60 80
= =] ORGANICS - Black, moist, soft, non to low plastic, with rootlets. St Lt
| E:E =;E e e I Y P P P I
1 SILTY CLAY (CH) - Grey, damp to moist, stiff, friable (high plasticity when wet), trace S N A
i /ﬁnegramedsand’Somesmpockets(upto25mm@). |l:l| HH:HH
+ / == lli EE8 Y I Y Y Y Y R B
N 51 S B B 1 T T T O IO
. / \ BRSNS ISR R R R I R B R B B R A
| — 0 I I 1 T T T O IO
— SILT (ML) - Grey, moist, soft, low plasticity, with clay, trace fine grained sand. —— =111
0 I I 1 T T T O IO
T BERN R | I e e e B B A A
| LU OO0 S0 O U O DO U O OO O
O 2 O B B
il SO U IO AU S Y O U O U O O O
- Switched to hand auger below 0.8 m. [ I T I I I O
4 ST T N N U O O O B P T O
i 0 I I 1 T T T O IO
1 — [ I I I T O |
0 I I 1 T T T O IO
i R (I [ Y PO O O Y Y Y |
0 I I 1 T T T O IO
41 S S T EY R P K R Y Y R O
] ] o) GRAVELLY SILT (ML) - Tan, wet, soft, non plastic, fine grained gravel, some sand, 11 so ||:|| :::::::::
a some clay. :I/L | | | 1 T T T O IO
1 7 AUGER REFUSAL ON SUSPECTED COBBLE AT 1.26 m. I:}:HHHH
-5 Notes: S i o o B o o B B o o B
' . O R I 1 T T T O IO
4 1.) No material larger than 50 mm @ was encountered. N N R T
2.) Water entering hole at 1.26 m, rising to base of testpit at end of digging. : | : | : | AR
i IR ST I I I T TR IR T TR T
il SO O O O O D O O Y O O O
5 S | 1 T I I IO
4 SO U OO N OO I O U T O B O O
0 N I 1 T T T O IO
[ I I I T O |
2— - - . .
0 N I 1 T T T O IO
B 1 N S R PO b [ Lo
3 N 1 T T T O IO
i R R FRF 0t I Y Y N PR P RPN B
S B 1 T T T O IO
i S O E ST AR (e O 0 O O PO Y
S B 1 T T T O IO
i S B 1 T T T O IO
. AT A A A AT
S U B 1 T T T O IO
i II] T
i I TR N R A
i S I e B A N N N I A A A
B R (R S I I O U U O S O O
S 1 T I I IO
4 [N AR A S DO N P O O I PO O
0 N I 1 T T T O IO
P [ I I I T O |
SAMPLE TYPE Shovel |E| Auger Grab
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11
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Lake Manitoba / Lake St. Martin Emergency Channels — Station 22+500 (TP10)

October 2011
11-0300-18

Photo 2 — End wall of testpit

GROUP



N 5,752,309

SHEET 1 of 1
11-0300-18
9/25/2011
E 563,791

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
UTM (m)

JOB NO.
WATER ELEV.

HOLE NO.
TP11

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Shovel and Hand Auger

Buffalo Creek

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 23+500

GROUP

CLIENT
DRILLING

SITE
METHOD

® | 0 |__-__-__-__-._ [ S N SN DR O S L S D S R S S L DS S S S
A P S S S S I LS S S I |
I e T e ]
€ of | otz I L L
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< ug T T _ )
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0O - ———at— e ———
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Manitoba Infrastructure and Transportation October 2011
Lake Manitoba / Lake St. Martin Emergency Channels — Station 23+500 (TP11) 11-0300-18

Photo 1 — Base and side wall of testpit

Photo 2 — End wall of testpit

GROUP



Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 23+500 (TP11)

October 2011
11-0300-18

Photo 4 — Coarse material >50 mm g from testpit

GROUP



N 5,752,639

SHEET 1 of 1
11-0300-18
9/25/2011
E 563,352

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP12

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Shovel and Hand Auger

Buffalo Creek

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 24+500

GROUP

CLIENT
DRILLING

SITE
METHOD

x e | |_______ I I B R R
T N N LI S L S S T T
E . 7 % T T T
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Manitoba Infrastructure and Transportation October 2011
Lake Manitoba / Lake St. Martin Emergency Channels — Station 24+500 (TP12) 11-0300-18

Photo 1 — Side wall of testpit

Photo 2 — End wall of testpit

GROUP



SHEET 1 of 1
11-0300-18
9/25/2011

N 5,753,319

E 563,244

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP13

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Shovel and Hand Auger

Buffalo Creek

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 25+500

GROUP

CLIENT
DRILLING

SITE
METHOD
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 25+500 (TP13)

October 2011
11-0300-18

Photo 2 — Close up of fine textured soils in testpit
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 25+500 (TP13)

October 2011
11-0300-18

Photo 3 — General view of testpit

GROUP



N 5,753,472

SHEET 1 of 1
11-0300-18
9/25/2011
E 562,607

TOP OF PVC ELEV.
WATER ELEV.
DATE DRILLED

GROUND ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP14

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Shovel and Hand Auger

Buffalo Creek

PROJECT Buffalo Creek Sediment Survey

LOCATION West Bank Sta. 26+500

GROUP

CLIENT
DRILLING

SITE
METHOD
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 26+500 (TP14)

October 2011
11-0300-18

Photo 2 — Side wall of testpit
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 26+500 (TP14)

October 2011
11-0300-18

Photo 4 — Auger hole at base of testpit
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GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\CMR\BUFFALO CREEK SEDIMENT SURVEY.GPJ

UMMARY LOG TP15 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
: ROUND ELEV.
PRoJECT Buffalo Creek Sediment Surve G
v TOP OF PVC ELEV.
SITE Buffalo Creek WATER ELEV.
LOCATION West Bank Sta. 27+500 DATE DRILLED 9/26/2011
UTM (m) N 5,754,065
DRILLING o
METHOD Shovel and Hand Auger E 562,177
. Cu POCKET PEN (kPa) X
E CuTORVANE (kPa) @
AN E R
2 = T > o |blows/0.15m Al 4 4 5o
> & o DESCRIPTION AND CLASSIFICATION = T N h | ]
g a8 3 w T ui|DYNAMICCONE[ p|  mc  LL
i s 2@ 3|Nblowsit A e
Yol =39 %
n 20 40 60 20 40 60 80
= =] ORGANICS - Black, moist, soft, non to low plastic, with rootlets. St Lt
i = =;: e e I Y P P P I
i = =] S B B T I I A
. SILTY CLAY (CH) - Grey, moist, firm, high plasticity, trace sand, trace gravel S Y ST 'RERE IR UV 0 P Ry P% R Y P Rt Y O
(majority less than 50 mm @), trace cobbles (up to 75 mm x 75 mm x 100 mm in size) : ll : : : {| ; : : : : : : : : :
[ S I A A A
St
. \ EAEA! IR IR RS Y R R0 R Y A A RN RN A
1 0 I I T I I A
7] AT A A A AT
S D B T I I A
T R I R RO A A R A A A A
0 I I I I T I Y I A
i e T
) - Switched to hang auger at 0.75 m, increased medium to coarse grained gravel (up to b
50 mm Q) below. [ I T I I I O
4 ST T N N O T Y B O
i T A T I I A
1 [ IS R 1 T Y I |
0 I I T I I A
i O O PO PO I Y I P M BN
0 I I T I I A
1 S S T EY R P K R Y Y R O
S B T I I A
i I T TS PO Y P O T PO Y P I
O R I T I I A
. AN B I R I R R R B R A B B |
O R I T I I A
-5 B aEEEEEEEEE
] | o) GRAVELLY SILT (ML) - Brown, wet, soft, non plastic, fine grained gravel, some sand, <{|s2 ,,i,,l o ,l, i | ,l,,l,,l,,l,,l,,l,,l,,l,,l
0 Someday_ <I/|, . [ . | ] | | | | | | | | |
. : O A I T I I I
i END OF HOLE AT 1.66 m. e T
| N REEARN AR
i 1.) Recovered 5 L of material larger than 50 mm @ (0.5% by volume). : : : : : : : : : : : : : :
7 2.) Water entering hole at 1.8 m, rising to 0.9 m at end of digging. ||| T
P [ IR R 1 T Y I |
O R I T I I A
J4 10 ] [T AT DY D O O U R Y O O B
i N R T I I A
i [T RO IO TUUSN DOV T TR IO T R T P I
S I I T I I A
i O I I
O R I T I I A
S B T I I A
7] AT A A A AT
S I T I I A
i R R e N M
i I TR N Ll
i A R R R N R R
B R (R S I I O U U O S O O
o . I T I I I O
4 S U AU D SO I U DO DO O Y U T
0 N I T I I A
3 [ IR R 1 T Y I |
SAMPLE TYPE Shovel |E| Auger Grab
CONTRACTOR INSPECTOR APPROVED DATE
KGS Group C. ROBAK DRAFT 9/28/11




Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 27+500 (TP15)

October 2011
11-0300-18

Photo 2 — End wall of testpit
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Manitoba Infrastructure and Transportation
Lake Manitoba / Lake St. Martin Emergency Channels — Station 27+500 (TP15)

October 2011
11-0300-18

Photo 4 — Fine textured soil from testpit and auger cuttings
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APPENDIX B

LABORATORY ANALYTICAL RESULTS
GRAIN SIZE ANALYSES
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GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\W#REACH 3\HAND AUGER_TP_CORING.GPJ

I{(;S SUMMARY LOG REFERENCE NO. HOLE NO.
MA 061 TP21 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION GROUND ELEV.
TOP OF PVC ELEV.
SITE Reach 3 Outlet WATER ELEV.
LOCATION Top of Beach Head DATE DRILLED 11/24/2011
UTM (m) N 5,753,343
DRILLING it - i N
METHOD Test Pit - John Deere Excavator (300 Series) E 570,280
_ Cu POCKET PEN (kPa) *
£ CuTORVANE (kPa)
= - H w o[ SPT(N)
o = T S T |blowsi0.15m Al 0 o g
= o o DESCRIPTION AND CLASSIFICATION = [ ) h ) )
g o] g w & ui [ DYNAMIC CONE
« o g @ 3| (N) blows/ft A
b =S =0
=)
m () L ER
1 -] SAND - Tan colored, wet, coarse grained.
1 S1
(-
_:_ 5 - Sand Mixed with peat like material black to brown in color, small rocks below 1.52 m.
4 1 i R S s s e Rt BN B
. PEAT - Brown to black, roots and small rocks, some wood chips. A7
T [0 0 508 D08 D00 D00 O B4
3 S ol S |
4 3710 b —_— —
1 SILTY CLAY - Grey to blue, damp to moist, firm, high plasticity. . I I I I I I I I I .
T S4 -
i D el ot o
1 [ S 0 T D I B
1 / N e R R S B
14— END OF HOLE AT 3.96 m.
115
5 —:_
6 20
7+
+25
8
9 —]
130
SAMPLE TYPE P4  Grab from Bucket
CONTRACTOR INSPECTOR APPROVED DATE
Arnason Construction Ltd. J. ARROWSMTIH/C. ROBAK DRAFT 10/16/12




SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,354

E 570,285

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP22

REFERENCE NO.

062

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Shoreline

GROUP
CLIENT
DRILLING
METHOD

SITE
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HOLE NO.
TP23

REFERENCE NO.

063

SHEET 1 of 1

SUMMARY LOG

GROUP

CLIENT

11-0300-18

JOB NO.

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

GROUND ELEV.
TOP OF PVC ELEV.

WATER ELEV.

Reach 3 Outlet

LOCATION Shoreline

SITE

11/24/2011

DATE DRILLED
UTM (m)

N 5,753,392
E 570,187

John Deere Excavator (300 Series)

Test Pit

DRILLING
METHOD
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,382

E 570,182

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP24

REFERENCE NO.

064

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Top of Beach Head

GROUP
CLIENT
SITE
DRILLING
METHOD

x &
T 2{dm 2
X~
Z < o <
w = o &
oo m .
-z L
g < =
S K )
€9 s{z=m = =
33 <3
A=
[11]
4 NA_ _
E O °
© 0%
. 7] (=}
=0 =3 5
Z% 33
2 22 §
oo =
nwna nZ : A
% AYINODTY 2 -~
HIFNNN | 5 S M
AdAL I1dNVS & =
A
<
z 5 o
o 2 : ~
= a £
< - ] .
o =) 2 O
i < i N
n £ < -
7] = w B
- -
3 B e} a
he)
=] 2 o _.n_u. ~ O
M s a m m m
z > £ i Q
(] 2 © B
£ g 3 @ h
[ 2 2 =
o 2 .
@ 5 5 g s|
a 3 5 O] 3 e
£ o ' nw =
< bt L o
& g3 AN
' ' ﬂ ..f_
[~ |
2 5 gl 8
7 ol 7 6] 1Y
] ."__
SOIHdVY9 /// X 5
| 3]
g o ° o g 5 3 =8¢
Il—l&mo —_ ____________ ____ T ___ T ___ — ___ T ___ T ___ T —__ T ___ _ ___ T __— T ___ T —__ T ___ _ ___ T ___ __________"__"________ _ ___ T ___ T ___ T ___ T ___ _ ___ T ___ T ____ T C “
E - o~ o) < e} © ~ © =3 w M <]
1 1 1 W m M
(w) NOILVAT 3 =8

rdOONIHOD dLl ¥IONV ANVH\E HOVIHASOOTNOIONOISIA\8L-00€0-L L\L L0Z2\SLOArOYd\'d D07 TOS-T¥OINHOILOFO



SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,495

E 570,145

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP25

REFERENCE NO.

066

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Shoreline

GROUP
CLIENT
DRILLING
METHOD

SITE
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X~
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HOLE NO.
TP26

REFERENCE NO.

067

SHEET 1 of 1

SUMMARY LOG

GROUP

CLIENT

11-0300-18

GROUND ELEV.
TOP OF PVC ELEV.

JOB NO.

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

WATER ELEV.

Reach 3 Outlet

LOCATION Top of Beach Head

SITE

11/24/2011

DATE DRILLED
UTM (m)

N 5,753,472
E 570,128

John Deere Excavator (300 Series)

Test Pit

DRILLING
METHOD

x &
g g{d= ¢
X~
=z &
&= 2 o 2
o w = -
[T L
b s 3
g & .
22 sz & Ese
33 %3
< o
[11]
NA_ R
E O °
) Wm
- 7] o
—~c = =3
25 33
2 22 §
oo =
nwna nZ : A
% AY3A0OTY 2
T
¥3FINNN m &y
AdAL 31dNVS B =
a
<
= 8
o € ~
g £ o .
[3) 3 2 o
i o = =
7 = 2 < H
m © S u 3
s 2
o B 3 2 2 n...ve
c
2 s 3 5 6 %9
M > = < a m m
z 8 2 £ & Q
o g 5 = e
£ o & E )
3 : oz 13 =
(%) = © gl .
7] g 2 ol F kel
L Q () vl e
= e 2 7|° 5
- 8|
] = [} [=]
& o S(g [¢]
' g %v (& .u
g e r=
Z = Y 4]
- 3 5|2 3
%) : .| @ Q9
- . D
7]
SOIHdVYD / g
o ©
8]
€ o S o S 8 3 210§
Il—l&mo —_ ____________ ____ T ___ T ___ — ___ T ___ T ___ T —__ T ___ _ ___ T __— T ___ T —__ T ___ _ ___ T ___ __________"__"________ _ ___ T ___ T ___ T ___ T ___ _ ___ T ___ T ____ T C u
E - o~ o) < e} © ~ © =3 w M <]
S
T T Z 4
o)
(w) NOILVATT3 sS1S

rdOONIHOD dLl ¥IONV ANVH\E HOVIHASOOTNOIONOISIA\8L-00€0-L L\L L0Z2\SLOArOYd\'d D07 TOS-T¥OINHOILOFO




SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,562

E 570,066

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP27

REFERENCE NO.

068

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Shoreline

GROUP

CLIENT
DRILLING

SITE
METHOD
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,524

E 570,052

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP28

REFERENCE NO.

069

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Top of Beach Head

GROUP
CLIENT
DRILLING
METHOD

SITE

x &
g g{d= ¢
X~
=z &
Z = 2 o g
o w = -
-z o
hg s 3
8 g S
2L s{gm = £s
33 <3
< i
[11]
NA_ R
g€ O °
) Wm
- [ =
—_ = <
25 33
2 22 §
oo =
nwna nZ : A
% AYIA0DTY 2 -
dy3IGNNN m &
AdAL 31dNVS B =
a
<
8
Q
<
[}
o
Q
m
[
S
g 5
z o
z S ]
o ? . &
—_— © £
= o o .
S 5 e 9
i = H <S
7 3 £ g &
(7] .m = _M_._ EH
3 5 % : 5
n m 1S w =
@ o o ~ O
Z 8 = o 2
3 : g 2
= 5 1) . o
_nﬂ 5 15} g ©v h
= g <) 3 &
& a 3 2 .
] 5 3 ® g
o ° e o A
2 g
o [a)
. - O -
g bk :
ANn_ m_ = 3
(7)) ol (7] H
- +H
I [7)]
SOIHAVYO | / £
, 3}
g o ° = 2 2 2 =8¢
Il—lmmo —_ _____________ T ___ T ___ T ___ — ___ T ___ T ___ T —__ T ___ _ ___ T __— T ___ T —__ T ___ _ ___ T ___ __________"__"________ _ ___ T ___ T ___ T ___ T ___ _ ___ T ___ T ____ T C “
E - o~ © < e} © ~ © =3 w m m
T T T W Z <
o)
(w) NOILVATT3 sS1S

rdOONIHOD dLl ¥IONV ANVH\E HOVIHASOOTNOIONOISIA\8L-00€0-L L\L L0Z2\SLOArOYd\'d D07 TOS-T¥OINHOILOFO



SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,596

E 569,922

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP29

REFERENCE NO.

070

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Top of Beach Head

GROUP
CLIENT
SITE
DRILLING
METHOD
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SHEET 1 of 1
11-0300-18
N 5,753,591
E 569,906
Cu POCKET PEN (kPa) *

11/24/2011

*
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DATE

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

60

DYNAMIC CONE
(N) blows/ft A
20 40

blows/0.15m A

SPT (N)

% AY3IAN0ITY
Y3GNNN
ddALl ITdNVS

DRAFT

HOLE NO.
TP30

REFERENCE NO.

071

SUMMARY LOG

John Deere Excavator (300 Series)

APPROVED

END OF HOLE AT 3.05 m.
J. ARROWSMTIH/C. ROBAK

DESCRIPTION AND CLASSIFICATION
- Brown, wet, trace fine grained sand, roots.
INSPECTOR

SILTY CLAY - Tan, moist, firm, high plasticity.

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit
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PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Behind Beach Head

GROUP
CLIENT
DRILLING
METHOD

SITE

Arnason Construction Ltd.

SAMPLE TYPE
CONTRACTOR

(w) NOILVATT3
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HOLE NO.
TP31

REFERENCE NO.

073

SHEET 1 of 1

SUMMARY LOG

GROUP

CLIENT

11-0300-18

JOB NO.

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

GROUND ELEV.
TOP OF PVC ELEV.

WATER ELEV.

Reach 3 Outlet

LOCATION Behind Beach Head

SITE

11/24/2011

DATE DRILLED
UTM (m)

N 5,753,331
E 570,277

John Deere Excavator (300 Series)

Test Pit

DRILLING
METHOD
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SAMPLE TYPE

DATE

APPROVED

INSPECTOR

CONTRACTOR

10/16/12

J. ARROWSMTIH/C. ROBAK DRAFT

Arnason Construction Ltd.
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SHEET 1 of 1
11-0300-18
11/24/2011
N 5,753,371
E 570,176

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP32

REFERENCE NO.

074

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Behind Beach Head

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
N 5,753,461
E 570,115
Cu POCKET PEN (kPa) *

11/24/2011

*
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DATE

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)
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DYNAMIC CONE
(N) blows/ft A
20 40

blows/0.15m A

SPT (N)
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Y3GNNN
ddALl ITdNVS

DRAFT

HOLE NO.
TP33

REFERENCE NO.

075

SUMMARY LOG

John Deere Excavator (300 Series)

APPROVED

END OF HOLE AT 2.44 m.
J. ARROWSMTIH/C. ROBAK

DESCRIPTION AND CLASSIFICATION
INSPECTOR

SILTY CLAY - Grey to blue, wet, firm, high plasticity.

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit
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PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Behind Beach Head

GROUP
CLIENT
SITE
DRILLING
METHOD

Arnason Construction Ltd.

SAMPLE TYPE
CONTRACTOR

(w) NOILVATT3
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,199

E 570,726

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP34

REFERENCE NO.
076

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Shoreline
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DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,184

E 570,735

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP3S

REFERENCE NO.
077

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Behind Beach Head
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METHOD
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,192

E 570,734

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP36

REFERENCE NO.

078

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Behind Beach Head
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CLIENT
SITE
DRILLING
METHOD
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,155

E 570,919

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP37

REFERENCE NO.

079

SUMMARY LOG

John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Behind Beach Head

GROUP
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SITE
DRILLING
METHOD
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SHEET 1 of 1
11-0300-18
11/24/2011

N 5,753,142

E 570,914

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TP38

REFERENCE NO.

080

SUMMARY LOG
John Deere Excavator (300 Series)

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

DRILLING

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION
METHOD

LOCATION Behind Beach Head
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SHEET 1 of 1
11-0300-18
N 5,753,170
E 570,917
Cu POCKET PEN (kPa) *

11/24/2011
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GROUND ELEV.
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WATER ELEV.
UTM (m)
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blows/0.15m A
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REFERENCE NO.

081

SUMMARY LOG

John Deere Excavator (300 Series)

APPROVED

pieces.
END OF HOLE AT 3.05 m.
J. ARROWSMTIH/C. ROBAK

DESCRIPTION AND CLASSIFICATION
INSPECTOR

p, medium to coarse grained

PEAT - Brown to black, some roots, and wood
SILTY CLAY - Grey to blue, firm, high plasticity.

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Outlet

Test Pit

-1 SAND - Dam|
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PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION Top of Beach Head

GROUP
CLIENT
SITE
DRILLING
METHOD

Arnason Construction Ltd.

SAMPLE TYPE
CONTRACTOR

(w) NOILVATT3
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SHEET 1 of 2
11-0300-18
232.50 m (+/-)
11/30/2011

N 5,749,652

E 566,191

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TH-35

REFERENCE NO.
TH-1

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Alignment
76 mm @ Air Hammer

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

SITE
LOCATION Alignment 3D/3E
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DRILLING
METHOD
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DATE

APPROVED
DRAFT

INSPECTOR
D. BARCHYN

Maple Leaf Enterprises

SAMPLE TYPE
CONTRACTOR




SHEET 2 of 2

HOLE NO.
TH-35

REFERENCE NO.
TH-1

SUMMARY LOG

GROUP
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SHEET 1 of 1
11-0300-18
234.10 m (+/-)
12/1/2011

N 5,748,762

E 566,320

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
TH-36

REFERENCE NO.
TH-2

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

Reach 3 Alignment
76 mm @ Air Hammer

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

SITE
LOCATION Alignment 3E

GROUP
CLIENT
DRILLING
METHOD
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GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\W#REACH 3\HAND AUGER_TP_CORING.GPJ

I{GS SUMMARY LOG REFERENCE NO. HOLE NO.
M A TH-3 TH-37 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION GROUNDELEV.  235.70 m (+5)
TOP OF PVC ELEV.
SITE Reach 3 Alignment WATER ELEV.
LOCATION Alignment 3E DATE DRILLED 12/4/2011
UTM (m) N 5,747,449
DRILLING ’ ’
METHOD 76 mm g Air Hammer E 566,072
_ Cu POCKET PEN (kPa) *
£ CuTORVANE (kPa)
z - ] w | SPT(N)
o = T & J|blows/0.15m Al 0 4 60 0
= o o DESCRIPTION AND CLASSIFICATION - E ] h | |
g a g w & i | DYNAMIC CONE
« o g @ 3| (N) blows/ft A
w = o
=
(m)  (ft) ff, z
. PEAT
235 E
1]
2345 | ]
] SILTY CLAY TILL - Dark grey, with trace coarse grained sand/gravel.
234 E
2 T
B (R R R ER A ER B B B
N / P D P o D |
233 ] S . [OU 008 D00 108 D0 104 B4 4
7] - /] - 30.5 cm @ limestone boulder at 2.74 m. o
2327 | 3] . e e
1 “I.] SILT TILL - Light brown, granite, limestone, cobbles in silty matrix. . : : : ::: : : : .
=l it it
T+ [ Dt 0 O 50 4 Bt I
2 1 F
4 —
+15
231 7
5
230 E_
6 20
229 E—
7+
228 E_ 25
8—
2275 | 1
1 END OF HOLE AT 8.23 m.
227 :_ Notes:
T 1. Did not encounter bedrock at end of test drilling.
9 ___30 2. Test hole dry at end of drilling.
226 E_
SAMPLE TYPE
CONTRACTOR INSPECTOR APPROVED DATE
Maple Leaf Enterprises D. BARCHYN DRAFT 10/16/12




GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\W#REACH 3\HAND AUGER_TP_CORING.GPJ

I{GS SUMMARY LOG REFERENCE NO. HOLE NO.
VMIA TH-4 TH-38 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION GROUNDELEV.  232.80 m (+/-)
TOP OF PVC ELEV.
SITE Reach 3 Alignment WATER ELEV.
LOCATION Alignment 3D/3E DATE DRILLED 12/6/2011
UTM (m) N 5,749,380
DRILLING ’ ’
METHOD 76 mm @ Air Hammer E 566,313
_ Cu POCKET PEN (kPa) *
£ CuTORVANE (kPa)
z - 3 w o[ SPT(N)
o = T S T |blowsi0.15m Al 0 o g
= o o DESCRIPTION AND CLASSIFICATION - [ ] h | |
g a g w & i | DYNAMIC CONE
« o g @ 3| (N) blows/ft A
w = (3]
(m)  (f) S28
. PEAT
- |
1 SILTY CLAY TILL - Dark grey, trace coarse grained sand/gravel.
[ ., ] a
5] 4, A - Increased boulders (150 to 250 mm @) below 1.8 m.
g Pl
N P D P o D |
L 50 ] D D 0 O
3— o et |
] LS00 S04 SO Y N4 SR SN S B
wae | 1[4 I I T I I
] (.| SILT_TILL - Light brown, granite and limestone cobbles in silty matrix. D o o D
T [0 000 0 Dot S I Do
L 229 . ] | Rl R A8 I BN R I
4— A -
115 [{|]:
- 228 E_ N
5—] E )
2273 | :_ AL .
T [Mo-2 ] GRAVEL
- 207 1 ‘001
6 - O Cjoc
120 |- g{.'o'.
2264 | 1 a=ia
— END OF HOLE ON SUSPECTED BEDROCK AT 6.40 m.
- 22 E_ Note:
7 1. Artesian flow conditions persent at end of hole, approximately 0.3 m below grade.
+25
- 225 7
8 —__
- 224 E_
9 p—
130
- 223 E_
SAMPLE TYPE
CONTRACTOR INSPECTOR APPROVED DATE
Maple Leaf Enterprises D. BARCHYN DRAFT 10/16/12




GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\W#REACH 3\HAND AUGER_TP_CORING.GPJ

I{GS SUMMARY LOG REFERENCE NO. HOLE NO.
VMIA TH-5 TH-39 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION GROUND ELEV.  233.60 m (+/-)
TOP OF PVC ELEV.
SITE Reach 3 Alignment WATER ELEV.
LOCATION Alignment 3E DATE DRILLED 12/7/2011
UTM (m) N 5,748,949
DRILLING ’ ’
METHOD 76 mm g Air Hammer E 566,321
_ Cu POCKET PEN (kPa) *
£ CuTORVANE (kPa)
z - 3 w o[ SPT(N)
o = T S T |blowsi0.15m Al 0 o g
= o o DESCRIPTION AND CLASSIFICATION - [ ) h | )
g a g w & i | DYNAMIC CONE
« o g @ 3| (N) blows/ft A
w = o
=)
m () R
] PEAT
233 _:—
2327 | 1
1 -] SILTY SAND - Trace gravel, trace cobbles.
232 _:_5
2 T
o | : (R R R ER A ER B B B
=1 1 "1l | SILT TILL - Light brown, dense, with coarse grained gravel. —I—I—I—I—I—I—I—I—I
3— |l i
1 08 00 DO 4 SO0 8 SO0 S SR O
1 | R Y P Y Y Y Y
_' N D o ot
230 T [ Dt 0 O 50 4 Bt I
b R N R S S B
4 —
T 1.1 | - 25 to 50 mm o stones in silty till at 4.27 m.
2% | T
1 LIMESTONE BEDROCK
5
228 _:_
6 20
227 _:_
7+
226 _:_ 25
2257 | 1
8— END OF HOLE AT 7.92 m.
:_ Note:
225 o 1. Artesian flow conditions persent at end of drilling, approximately 1.1 m above grade.
9—]
1-30
224 _:_
SAMPLE TYPE
CONTRACTOR INSPECTOR APPROVED DATE
Maple Leaf Enterprises D. BARCHYN DRAFT 10/16/12




GEOTECHNICAL-SOIL LOG P:\PROJECTS\2011\11-0300-18\DESIGN\GEO\LOGS\W#REACH 3\HAND AUGER_TP_CORING.GPJ

I{GS SUMMARY LOG REFERENCE NO. HOLE NO.
VMIA TH-6 TH-40 SHEET 1 of 1
GROUP
CLIENT MANITOBA INFRASTRUCTURE AND TRANSPORTATION JOB NO. 11-0300-18
PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION GROUNDELEV.  236.00 m (+)
TOP OF PVC ELEV.
SITE Reach 3 Alignment WATER ELEV.
LOCATION Alignment 3E DATE DRILLED 12/8/2011
UTM (m) N 5,747,460
DRILLING ’ ’
METHOD 76 mm g Air Hammer E 565,186
_ Cu POCKET PEN (kPa) *
£ CuTORVANE (kPa)
z - ] w | SPT(N)
o = I S S |vlows0.15m Af 5 0 o g
= o o DESCRIPTION AND CLASSIFICATION - [ ] h | |
g a g w & i | DYNAMIC CONE
« o g @ 3| (N) blows/ft A
w = (3]
(m) (ft) (‘f, :z’ E
b PEAT
2351 | E_
235 1 “I"[l.| SILT_TILL - Dense, with limestone cobbles (75 mm @ down)
=5 _
1 1.1 | - Increasingly loose silt till with sand, limestone cobbles (19 to 25 mm g) below 1.68 m.
- 234 2—: ’ T
4 (R R R ER A ER B B B
] DY P D I Y e Y
T D D 0 O
B . o et |
B R
1 | R P Y Y Y P
. N D Dl it b
T [ Dt 0 O 50 4 Bt I
b | Rl R A8 I BN R I
- 232 4—_'
T-15
- 231 5—:_
- 230 6—:_20
L 209 7— Al
2288 | E A
1 g2 GRAVEL
. 20!
125 Q524
2281 | 1 HeiyeN
- 228 8 END OF HOLE AT 7.92 m.
:_ Note:
o 1. Artesian flow conditions encountered at end of drilling, approximately at grade.
L 227 9—:
130
SAMPLE TYPE
CONTRACTOR INSPECTOR APPROVED DATE
Maple Leaf Enterprises D. BARCHYN DRAFT 10/16/12




SHEET 1 of 1
11-0300-18
233.78 m
11/22/2011

N 5,750,261

E 566,432

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP381

REFERENCE NO.

001

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18

236.83 m
N 5,750,323

11/22/2011
E 566,338

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP382

REFERENCE NO.

002

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18

23592 m
N 5,750,383

11/22/2011
E 566,261

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP383

REFERENCE NO.

003

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
23531'm
11/22/2011

N 5,750,440

E 566,177

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP384

REFERENCE NO.

004

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18

229.51 m
N 5,750,474

11/22/2011
E 566,131

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP385

REFERENCE NO.

005

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
230.73 m
11/22/2011

N 5,750,497

E 566,043

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP386

REFERENCE NO.

006

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
231.95m
11/22/2011

N 5,750,566

E 565,977

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP387

REFERENCE NO.

007

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
229.82 m
11/22/2011

N 5,750,598

E 565,863

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP388

REFERENCE NO.

008

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
233.78 m
11/22/2011

N 5,750,686

E 565,753

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP389

REFERENCE NO.

009

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
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DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
231.34m
11/22/2011

N 5,750,787

E 565,687

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP390

REFERENCE NO.

010

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE

x e | |____i | B | I R R
= Y PR | C TIT T T
o = & - | T T T T T [T I R B
Z e | | 21T [T I R B
m W 2 I3 S e [T I R B
- 2 =T _ |7 7T [T I B
M m 1 il [T I R B .
IIIIIII S I S [ I S [ R =
82 &|d= §--Z-oIT R I R I IR I St N =5
33 | 7T ——=77 (I I R B ADnW
< uJ _ l 1 1
Z = | L
€ O o 1 -
0 mm SRR
- OQn = : :
2% 25 _ “
oo > |
va o< | | | | A
% AY3IA0DIY WT
J3IGNNN mF
IdAL I1dNVS wm
2 a
g %
5 2 2
g < :
O (&) [}
H w W
& i
a % m
2 2 &
a s =
4 ~ O
: : ¥
P Q
5 S =i
= M ©n h
& 2 z
o] &
] 7 *
o
3
2
=
3 :
SOIHdVYO IAESEIN S
v 8
[8a)]
£ : : 212§
Il—l&mo —_ T T __ T _ __ T T __ _ T __ T T __ T T __ T __ T T __ _ T __ T T __ T T T __ _ T __ T T L T C G
£ - ~ ™ + 3 M%
T T W MK
(w) NOILVAZT3 Z 3 g R g g 5|8
1 1

I I
rd9'390dd 1v3d\€ HOVIYASOONOIO\NDISIA\8L-00€0-L 1\L102\SLOIAr0dd\:d 90T 10S-T¥OINHO3L03D




SHEET 1 of 1
11-0300-18
23317 m
11/22/2011

N 5,750,916

E 565,692

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP391

REFERENCE NO.

011

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
230.73 m
11/22/2011

N 5,751,053

E 565,591

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP392

REFERENCE NO.

012

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
SITE
DRILLING
METHOD
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SHEET 1 of 1
11-0300-18
231.65m
11/22/2011

N 5,751,219

E 565,273

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP393

REFERENCE NO.

013

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18

N 5,751,287

E 565,232

226.16 m
11/22/2011

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP39%4

REFERENCE NO.

014

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
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DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
230.73 m
11/22/2011

N 5,751,401

E 565,130

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP395

REFERENCE NO.

015

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
CLIENT
DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
22128 m
11/22/2011

N 5,751,493

E 565,100

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP396

REFERENCE NO.

016

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C

GROUP
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DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
227.69 m
11/22/2011

N 5,751,567

E 565,033

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP397

REFERENCE NO.

017

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C
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DRILLING
METHOD

SITE
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SHEET 1 of 1
11-0300-18
226.77 m
11/22/2011

N 5,751,659

E 564,968

DATE DRILLED

GROUND ELEV.
TOP OF PVC ELEV.
WATER ELEV.
UTM (m)

JOB NO.

HOLE NO.
PP398

REFERENCE NO.

018

SUMMARY LOG

MANITOBA INFRASTRUCTURE AND TRANSPORTATION
North Dike Investigation (Reach 3)

Peat Probe

PROJECT LAKE ST. MARTIN EMERGENCY CHANNEL EXTENSION

LOCATION North of Alignment 3C
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METHOD

SITE
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Manitoba Infrastructure and Transportation
Emergency Reduction of Lake Manitoba and Lake St. Martin Water Levels
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APPENDIX D-04

LABORATORY TEST RESULTS
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MANITOBA INFRASTRUCTURE and TRANSPORTATION
MATERIALS ENGINEERING BRANCH

CENTRAL LAB
PARTICLE SIZE ANALYSIS of SOILS A.S.T.M. D-422

PROJECT: Lake St. Martin Channel TESTED BY: J.H.,P.M.
LOCATION: Reach 3 - Vicinity of Proposed Shoreline Outlet Areas CHECKED: G.J.
LAB.NO. WGT110919 FIELD NO. TP12-02 HOLE NO. TPO1 DEPTH (m) 3
SIEVE ANALYSIS HYDROMETER ANALYSIS
SIEVE DIAMETER % TIME HYDROMETER READING DIAMETER %
U.S. STANDARD (mm) PASSING MINUTES Ro [ Ro (mm) PASSING
3.00in 75.00 100.0 1 20.7 17.6 0.0457 38.0
1.50in 37.50 96.1 2 19.3 16.2 0.0328 35.0
0.751in 19.00 81.7 4 17.8 14.7 0.0236 31.7
0.3751in 9.50 77.0 8 15.6 12.5 0.0171 27.0
NO.4 4.75 72.2 15 14.3 11.2 0.0126 24.2
10 2.00 68.2 30 12.9 9.8 0.0090 21.1
20 850um 63.1 60 11.3 8.2 0.0065 17.7
40 425um 58.5 120 10.2 71 0.0046 15.3
60 250um 50.3 240 9.0 59 0.0033 12.7
100 150um 45.3 432 8.7 5.6 0.0025 121
200 75um 42.7 1455 7.0 41 0.0014 8.8
% GRAVEL % SAND % SILT % CLAY
28 29 27 16
PARTICLE SIZE ANALYSIS OF SOIL A.S.T.M. D-422
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WGT-209 2012-01-30 HYDROMETER 1-10




MANITOBA INFRASTRUCTURE and TRANSPORTATION
MATERIALS ENGINEERING BRANCH
CENTRAL LABORATORY
PARTICLE SIZE ANALYSIS of SOILS A.S.T.M. D-422

PROJECT: Lake St. Martin Channel TESTED BY: J.H.,P.M.
LOCATION: Reach 3 - Vicinity of Proposed Shoreline Outlet Areas CHECKED: G.J.
LAB.NO. WGT110920 FIELD NO. TP12-03 HOLE NO. TPO1 DEPTH (m) 2.1
SIEVE ANALYSIS HYDROMETER ANALYSIS
SIEVE DIAMETER % TIME HYDROMETER READING DIAMETER %
U.S. STANDARD (mm) PASSING MINUTES Ro I Rc¢ (mm) PASSING
3.00in 75.00 100.0 1 25.5 224 0.0432 61.7
1.50in 37.50 100.0 2 24.8 21.7 0.0308 59.8
0.751in 19.00 92.9 4 234 20.3 0.0222 55.9
0.3751in 9.50 91.3 8 22.2 19.1 0.0159 52.6
NO.4 4.75 89.4 15 20.4 17.3 0.0119 47.6
10 2.00 86.8 30 18.5 15.4 0.0086 42.4
20 850um 83.1 60 17.0 13.9 0.0061 38.3
40 425um 79.0 120 15.4 12.3 0.0044 33.8
60 250um 76.1 240 13.8 10.7 0.0032 29.4
100 150um 73.4 428 12.8 9.7 0.0024 26.7
200 75um 71.8 1451 10.5 7.6 0.0013 20.8
% GRAVEL % SAND % SILT % CLAY
11 18 35 36
PARTICLE SIZE ANALYSIS OF SOIL A.S.T.M. D-422
#200 #100 #60  #40 #20 #10 #4 3/8" 34" 112" 3"
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MANITOBA INFRASTRUCTURE and TRANSPORTATION
MATERIALS ENGINEERING BRANCH

CENTRAL LABORATORY
PARTICLE SIZE ANALYSIS of SOILS A.S.T.M. D-422

PROJECT: Lake St. Martin Channel TESTED BY: J.H.,P.M.
LOCATION: Reach 3 - Vicinity of Proposed Shoreline Outlet Areas CHECKED: G.J.
LAB.NO. WGT110921 FIELD NO. TP12-06 HOLE NO. TPO1 DEPTH (m) 3.5
SIEVE ANALYSIS HYDROMETER ANALYSIS
SIEVE DIAMETER % TIME HYDROMETER READING DIAMETER %
U.S. STANDARD (mm) PASSING MINUTES Ro [ Ro (mm) PASSING
3.00in 75.00 100.0 1 25.4 22.3 0.0433 20.3
1.50in 37.50 95.2 2 23.7 20.6 0.0313 18.8
0.751in 19.00 66.3 4 21.1 18.0 0.0228 16.4
0.3751in 9.50 31.7 8 18.4 15.3 0.0166 13.9
NO.4 4.75 30.2 15 16.7 13.6 0.0123 12.4
10 2.00 28.8 30 15.0 11.9 0.0089 10.8
20 850um 28.0 60 13.1 10.0 0.0064 9.1
40 425um 27.3 120 11.6 8.5 0.0046 7.7
60 250um 26.3 240 10.0 6.9 0.0033 6.3
100 150um 24.8 424 9.6 6.5 0.0025 59
200 75um 23.6 1447 7.5 4.6 0.0014 4.2
% GRAVEL % SAND % SILT % CLAY
69 7 16 8
PARTICLE SIZE ANALYSIS OF SOIL A.S.T.M. D-422
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