
109 
 

 

 

 

 

 

 

 

 

 

Appendix B.  LSMEOC Reach 1 and 3 Soil Logs 
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APPENDIX E

TESTPITTING AND TILL SAMPLING PROGRAM ALONG BUFFALO CREEK - INTERNAL 
MEMO



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 m3 of soil, then separating the coarse fraction 
(>50 mm ø) 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 ø) 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 
 Excavation of 1.0 m3 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.CONTROL\ISSUED\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 ø) 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 m3 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 soil, 
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 ø 
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 ø, 
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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TESTPIT LOGS 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 13+000 11-0300-18  

Photo 1 – Helipad 5 area, Inundated 

Photo 2 – Helipad 5 area, Inundated 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 13+000 11-0300-18  

Photo 3 – Helipad 5 area 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, moist, soft, high plasticity, some fine to medium grained
sand, some gravel, trace cobbles (up to 125 mm x 125 mm x 200 mm), occasional silt
seams up to 25 mm thick.

END OF TESTPIT AT 0.49 m.

Notes:
1.) Recovered 9 L of material larger than 50 mm Ø (1% by volume).

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 13+500 (TP1) 11-0300-18  

Photo 1 – Completed Testpit 

Photo 2 – Coarse material >50 mm ø from testpit 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 13+500 (TP1) 11-0300-18  

Photo 3 – Material passing 50 mm ø screen 

Photo 4 – Backfilled testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Dark grey, moist, soft to firm, high plasticity, some gravel, trace
sand.

SANDY CLAY (CI) - Light grey, moist to wet, soft, low to intermediate plasticity, some
fine grained gravel, trace to some medium to coarse grained grael, trace cobbles
(subrounded to subangular and up to 225 mm Ø), increasing silt content and decreasing
plasticity with depth.

END OF TESTPIT AT 0.7 m.

Notes:
1.) Recovered 39 L of material larger than 50 mm Ø (3.2% by volume).
2.) Water infiltration at base of testpit.
3.) GPS point didn't save, coordinates scaled off from drawing.

Buffalo Creek Sediment Survey
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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 

Photo 2 – End view of testpit 



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

Photo 3 – Gravel <50 mm ø from testpit 

Photo 4 – Fine material from testpit 



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

Photo 5 – Coarse material >50 mm ø from testpit 

Photo 6 – Backfilling testpit 



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

Photo 7 – View of work area 

Photo 8 – Testpit backfilled 



S1

CLAYEY SILT (CL-ML) - Brown, dry, firm to stiff, friable, low plasticity, some fine to
coarse grained sand, trace subangular gravel (mostly 20 mm to 40 mm Ø).

- Some tan, dry, hard silt pockets (up to 75 mm Ø) below 0.3 m.

END OF TESTPIT AT 0.6 m.

Notes:
1.) Recovered 9 L of material larger than 50 mm Ø (0.9% by volume).
2.) Water infiltration at base of testpit.

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

Photo 1 – Creek embankment/work area 

Photo 2 – Coarse material >50 mm ø 



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

Photo 3 – View of testpit 

Photo 4 – Surficial boulder near testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILT WITH GRAVEL (GP) - Brown, damp, firm to stiff, medium grained subrounded to
rounded gravel (up to 50 mm Ø), trace coarse grained gravel, trace cobbles.

- 50 mm thick sand seam at 0.25 m, medium to coarse grained sand, trace fine grained
gravel.

SAND AND CLAY (CL) - Grey/Brown, damp, stiff/dense, low plasticity, some medium
grained gravel (up to 50 mm Ø), trace coarse grained gravel, trace cobbles, trace
boulders (up to 250 mm Ø).

SILTY CLAY (CI) - Grey, moist, firm, intermediate plasticity, some silt pockets (up to
20 mm Ø), trace cobbles.

END OF TESTPIT AT 0.75 m.

Notes:
1.) Recovered 15.5 L of material larger than 50 mm Ø (1.4% by volume).

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 16+500 (TP4) 11-0300-18  

Photo 1 – Side view of testpit 

Photo 2 – End view of testpit 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 16+500 (TP4) 11-0300-18  

Photo 3 – Coarse material >50 mm ø from testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

GRAVELLY SAND (SW) - Brown, damp, dense, well graded, trace subangular to
subrounded cobbles.

END OF TESTPIT AT 0.85 m.

Notes:
1.) Recovered 114.5 L of material larger than 50 mm Ø (11.3% by volume).

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 17+500 (TP5) 11-0300-18  

Photo 1 – View of testpit 

Photo 2 – Sidewall of testpit 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 17+500 (TP5) 11-0300-18  

Photo 3 – Screening testpit material 

Photo 4 – Coarse material >50 mm ø from testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, dry to damp, stiff to very stiff, friable (high plasticity when
wetted), occasional silt pockets (up to 50 mm thick), trace silt seams.

- Switched to hand auger at 0.85 m.

AUGER REFUSAL ON SUSPECTED COBBLE/BOULDER AT 1.68 m.

Notes:
1.) Recovered 3.5 L of material larger than 50 mm Ø (0.3% by volume).
2.) Found a 600 mm by 450 mm Ø boulder first encountered at 0.15 m depth, moved
testpit beside boulder.

Buffalo Creek Sediment Survey
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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 



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

Photo 3 – Recording GPS coordinate of testpit 

Photo 4 – Coarse material >50 mm ø from testpit 



S1

S2

S3

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CI) - Brown, dry, stiff to very stiff, friable (low to intermediate plasticity
when wetted), some medium grained sand, trace gravel, trace cobbles (up to 150 mm
Ø), some silt seams (up to 25 mm thick), roots to 0.3 m.

- Switched to hand auger below 0.9 m.

SANDY SILT (ML) - Tan, moist, soft, non-plastic, some medium to coarse grained
sand.

SAND (SW) - Brown, moist, compact, well graded medium to coarse grained sand.

END OF HOLE AT 1.97 m.

Notes:
1.) Recovered 6 L of material larger than 50 mm Ø (0.6% by volume).
2.) Water entering hole from sand at end of drilling.

Buffalo Creek Sediment Survey

5,749,582
DATE DRILLED

11-0300-18JOB NO.

TOP OF PVC ELEV.

WATER ELEV.

N
E

East Bank Sta. 19+500

Buffalo Creek

Shovel and Hand Auger

MANITOBA INFRASTRUCTURE AND TRANSPORTATION

UTM (m)

564,767

GROUND ELEV.

9/23/2011

60

(m)

D
E

P
T

H

DYNAMIC CONE
(N) blows/ft

20 40

20
(ft)

80

E
L

E
V

A
T

IO
N

 (
m

)

%

R
E

C
O

V
E

R
Y

 %
N

U
M

B
E

R

Cu TORVANE (kPa)

G
R

A
P

H
IC

S

DESCRIPTION AND CLASSIFICATION

40 60

Cu POCKET PEN (kPa)

40

LL

60 80S
A

M
P

L
E

 T
Y

P
E

PL MC

SPT (N)
blows/0.15 m

20

CONTRACTOR DATE
DRAFT

TP07
HOLE NO.

INSPECTOR
C. ROBAK

SAMPLE TYPE Auger Grab

5

APPROVED

SHEET 1 of 1SUMMARY LOG

1

2

3

KGS Group

GROUP

Shovel

9/28/11

G
E

O
T

E
C

H
N

IC
A

L-
S

O
IL

 L
O

G
 P

:\P
R

O
JE

C
T

S
\2

01
1\

11
-0

30
0-

18
\D

E
S

IG
N

\G
E

O
\L

O
G

S
\C

M
R

\B
U

F
F

A
LO

 C
R

E
E

K
 S

E
D

IM
E

N
T

 S
U

R
V

E
Y

.G
P

J



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 



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

Photo 3 – Base of testpit showing auger hole 

Photo 4 – Coarse material >50 mm ø from testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SANDY CLAY (CL) - Grey/Black, dry, firm, low plsticity, some silt, trace gravel (up to
25 mm Ø), some roots.

SILTY CLAY (CH) - Grey, dry to damp, stiff, friable (high plasticity when wet), trace
gravel (up to 40 mm Ø), trace sand, some silt pockets (up to 25 mm Ø).

- Switched to hand auger at 0.7 m.

END OF HOLE AT 1.65 m.

Notes:
1.) No material larger than 50 mm Ø was encountered.
2.) Water entering hole at 1.36 m, rising to base of testpit at end of digging.

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 20+500 (TP8) 11-0300-18  

Photo 1 – Side wall of testpit 

Photo 2 – End wall of testpit 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 20+500 (TP8) 11-0300-18  

Photo 3 – Base of testpit 

Photo 4 – Fine material excavated from testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SANDY CLAY (CL) - Grey/Black, dry, firm, low plsticity, some silt, trace gravel (up to
25 mm Ø), some roots.

SILTY CLAY (CH) - Grey, dry to damp, stiff, friable (high plasticity when wet), trace
boulders (up to 280 mm Ø), trace cobbles, trace gravel (up to 40 mm Ø), trace sand,
some silt pockets (up to 25 mm Ø).

- Switched to hand auger below 0.85 m.

END OF HOLE AT 1.8 m.

Notes:
1.) Recovered 9 L of material larger than 50 mm Ø (0.9% by volume).

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 21+500 (TP9) 11-0300-18  

Photo 1 – Base of testpit 

Photo 2 – Coarse material >50 mm ø from testpit 



S1

S2

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, damp to moist, stiff, friable (high plasticity when wet), trace
fine grained sand, some silt pockets (up to 25 mm Ø).

SILT (ML) - Grey, moist, soft, low plasticity, with clay, trace fine grained sand.

- Switched to hand auger below 0.8 m.

GRAVELLY SILT (ML) - Tan, wet, soft, non plastic, fine grained gravel, some sand,
some clay.

AUGER REFUSAL ON SUSPECTED COBBLE AT 1.26 m.

Notes:
1.) No material larger than 50 mm Ø was encountered.
2.) Water entering hole at 1.26 m, rising to base of testpit at end of digging.

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 22+500 (TP10) 11-0300-18  

Photo 1 – Base and side wall of testpit 

Photo 2 – End wall of testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, damp to moist, stiff, friable (high plasticity when wet), trace
cobbles.

- Switched to hang auger at 0.7 m.

END OF HOLE AT 1.62 m.

Notes:
1.) Recovered 4.5 L of material larger than 50 mm Ø (0.4% by volume).

Buffalo Creek Sediment Survey
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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 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 23+500 (TP11) 11-0300-18  

Photo 3 – View of testpit 

Photo 4 – Coarse material >50 mm ø from testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, damp to moist, stiff, friable (high plasticity when wet).

- Light grey, moist below 0.4 m.

- Switched to hang auger at 0.7 m.

GRAVELLY SAND (SW) - Grey, wet, compact, well graded, fine grained gravel, some
silt.

AUGER REFUSAL ON SUSPECTED COBBLE AT 1.2 m.

Notes:
1.) No material larger than 50 mm Ø was encountered.
2.) Water entering hole at 1.05 m, rising to 0.75 m at end of digging.

Buffalo Creek Sediment Survey
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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 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, damp to moist, stiff, friable (high plasticity when wet), trace
cobbles.

- Moist to wet, decreased plasticity, increased silt content, some sand and gravel below
(up to 25 mm Ø) below 0.45 m.

- Switched to hang auger at 0.7 m.

AUGER REFUSAL IN DENSE SANDY CLAY AT 1.37 m.

Notes:
1.) No material larger than 25 mm Ø was encountered.
2.) Water entering testhole from 1.3 m, rising to base of testpit at end of digging.

Buffalo Creek Sediment Survey
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Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 25+500 (TP13) 11-0300-18  

Photo 1 – End wall of testpit 

Photo 2 – Close up of fine textured soils in testpit 



Manitoba Infrastructure and Transportation  October 2011 
Lake Manitoba / Lake St. Martin Emergency Channels – Station 25+500 (TP13) 11-0300-18  

Photo 3 – General view of testpit 



S1

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Brown/Grey, damp, stiff to very stiff, high plasticity, trace sand,
trace subangular gravel (up to 50 mm Ø), occasional silt seams (up to 25 mm thick),
trace rootlets.

- Switched to hang auger at 0.83 m.

END OF HOLE AT 1.85 m.

Notes:
1.) Recovered less than 1 L of material larger than 50 mm Ø (negligable amount by
volume).
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Lake Manitoba / Lake St. Martin Emergency Channels – Station 26+500 (TP14) 11-0300-18  

Photo 1 – End wall of testpit 

Photo 2 – Side wall of testpit 
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Lake Manitoba / Lake St. Martin Emergency Channels – Station 26+500 (TP14) 11-0300-18  

Photo 3 – Auger cuttings from below 

Photo 4 – Auger hole at base of testpit 



S1

S2

ORGANICS - Black, moist, soft, non to low plastic, with rootlets.

SILTY CLAY (CH) - Grey, moist, firm, high plasticity, trace sand, trace  gravel
(majority less than 50 mm Ø), trace cobbles (up to 75 mm x 75 mm x 100 mm in size)

- Switched to hang auger at 0.75 m, increased medium to coarse grained gravel (up to
50 mm Ø) below.

GRAVELLY SILT (ML) - Brown, wet, soft, non plastic, fine grained gravel, some sand,
some clay.

END OF HOLE AT 1.66 m.

Notes:
1.) Recovered 5 L of material larger than 50 mm Ø (0.5% by volume).
2.) Water entering hole at 1.8 m, rising to 0.9 m at end of digging.
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Lake Manitoba / Lake St. Martin Emergency Channels – Station 27+500 (TP15) 11-0300-18  

Photo 1 – Side wall of testpit 

Photo 2 – End wall of testpit 
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Lake Manitoba / Lake St. Martin Emergency Channels – Station 27+500 (TP15) 11-0300-18  

Photo 3 – Coarse material >50 mm ø from testpit 

Photo 4 – Fine textured soil from testpit and auger cuttings 
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LABORATORY ANALYTICAL RESULTS 
GRAIN SIZE ANALYSES 
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APPENDIX D-04 

LABORATORY TEST RESULTS  
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