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FOUNDATION INVESTIGATION REPORT
For

SWAMP/HIGH FILL CROSSINGS
Highway 69 Four-Laning

From 2.6 Km North of Highway 124 Northerly 4.8 km
G.W.P. 293-97-00

District 52, Township of McDougall
Nobel, Ontario

1. INTRODUCTION

Construction of the realigned section of Highway 69 that extends from 2.6 km north of

Highway 124 northerly 4.8 km in the Township of McDougall, District 52, Nobel, Ontario will

involve the crossing of six swamp and high fill sections, as well as Portage Lake. This section of

new Highway 69 alignment will be located to the east of the existing Highway 69 and will comprise

all new alignment. The investigated swamp and high fill sections included only sections along the

new main line alignment. This report was carried out for McCormick Rankin Corporation (MRC) on

behalf of the Ministry of Transportation of Ontario (MTO).

The swamp and high fill sections have been identified by sequential numbers from 101 to 109

along the new Highway 69 centreline. Crossing 102 was deleted due to the lengthening of

Portage Lake bridge and crossings 107 and 108 were deleted due to changes to the proposed

highway alignment.

The identification number and location of each of the sections are provided on Table I, Appendix A

and the Key Map, Drawing A, Appendix A.
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2. PHYSIOGRAPHY AND GEOLOGY

The study section is located within the Georgian Bay Fringe physiographic region.  The area is

characterized by regionally uniform to sloping topography and good drainage interrupted by bare

rock knobs and ridges.  Overburden cover is generally shallow, but can vary substantially in

thickness over short distances.

In general, the rock knobs are covered with a thin discontinuous veneer of till.  Within the relatively

flat, low lying depressions, lacustrine and glaciofluvial sand or sand and silt deposits have

accumulated.  Swamp environments including organic deposits have developed in areas of poor

drainage.

The study section is located within the Central Gneiss Belt of the Grenville Province.  The

Grenville is a structural subdivision of the Canadian Precambrian Shield and forms the southern

margin of the shield between Georgian Bay and Labrador.

The site lies within a litho tectonic subdivision of the Central Gneiss Belt known as the Algonquin

Terrane and in particular, passes through two sub-units identified as the Britt Domain and the

Bolger Pluton.

The Britt Domain occurs at the south end of the study area and comprises strongly deformed pink

and grey gneisses and migmatites, intruded by younger plutons that are also further deformed

and migmatized.

The Bolger Pluton is a large intrusive granitic pluton which extends from south of Nobel to north of

the study limits.
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3. INVESTIGATION PROCEDURES

The field work for this investigation was conducted in 2 stages.  Stage 1 was carried out during
July and August, 2001 and stage 2 in August 2002.  It comprised 244 test holes (boreholes,
dynamic cone penetration tests and auger probes in Swamp/High Fill sections 101, 103, 104, 105,
106 and 109) advanced to depths of 0.0 to 17.7 m below existing grade.  The approximate
locations of the test holes advanced in each crossing along with stratigraphic profiles in each
swamp are shown on the 22 Borehole Locations & Soil Strata Drawings provided in Appendix D.

The test hole schedule was established in accordance with the requirements of MTO as outlined
in the RFP document and in general accordance with Northern Region Pavement Design
Practices and Guidelines (May 20, 1997).  The control lines staked out along the centreline
median in the field by MRC were used to reference the test holes.

Geodetic elevations were referred to field temporary benchmarks provided by MRC.

The boreholes and dynamic cone penetration tests were advanced using track-mounted CME-55
and D-50 drill rigs equipped with continuous flight solid and hollow stem augers supplied by a
specialist drilling contractor. Representative samples of the overburden were recovered in each
swamp or high fill area at frequent depth intervals using a conventional split spoon sampler in
conjunction with Standard Penetration Tests.  In addition, field vane tests, pocket penetrometer
tests, dynamic cone tests and thin wall (Shelby) tube sampling were carried out at selected
locations. The auger probes were advanced with hand augers.

The drilling and auger probes were carried out under the full-time supervision of members of our
engineering staff.

Soils were identified visually in the field in accordance with the MTO Soil Classification
procedures. Representative soil samples were returned to our laboratory for detailed visual
examination, classification and laboratory testing.
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Water level observations were made in the open test holes during and upon completion of
augering.

The laboratory testing program consisted of:

• Moisture content determinations
• Grain size analyses
• Atterberg limits tests
• One consolidation test

The results of the laboratory moisture content determination, Atterberg limits tests and grain size
analyses are shown on the Record of Borehole sheets.  Detailed results are presented in
Appendix B.  The Atterberg test results are also plotted on the Plasticity Charts, Figures PC1 to
PC3.  Grain size distribution charts are presented on the attached Figures 1 to 7. The results of
the consolidation test are presented on the attached Figure 8.  Shear strength values determined
by laboratory vane tests are also shown on the Record of Borehole sheets.

4. SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole, Record of Dynamic Cone Penetration Test and
Auger Probe sheets in Appendix C for soil classifications, inferred stratigraphy, standard
penetration test “N” values, dynamic cone penetration test resistance, field and laboratory
undrained shear strength values, together with groundwater observations in the open boreholes.
The results of laboratory natural moisture content determinations, grain size analyses and
Atterberg limits tests are also shown on the Record of Borehole sheets.

The standard penetration test “N” values recorded in some of the wet silt layers at depth are not
considered to be representative of the relative density of these deposits due to the relatively large
differential hydraulic gradients that develop at the bottom of the boreholes during
drilling/sampling/testing, although the holes were filled with water. Some of the field vane test
results are considered to be unrepresentative due to sand seams interbedded within the cohesive
silty clay deposits. 
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Soil profiles at selected locations in each swamp are shown on Drawings S-101-1 to S-109-6,
except S-109-1.  The boundaries between soil strata have been established only at the borehole
locations.  Between boreholes, the boundaries are assumed and may vary.

The subsurface stratigraphy in the swamp and high fill crossings typically comprised localized fill,
topsoil, peat, silt and/or sand with discontinuous clay layers mantling bedrock at a typically shallow
depth. 

A localized asphalt pavement exists in a section of High Fill 101 which is adjacent to an
abandoned building near the south end of the new alignment.

A summary of the subsoil conditions in each swamp/high fill section is presented in Table III,
Appendix C.

A brief summary of the geotechnical characteristics of the major soil types is presented below.

4.1 Peat

Surficial peat was typically encountered in all the swamp/high fill sections with the
exception of High Fill 101 where peat was not contacted.  The peat was dark brown to
black and ranged from coarse fibrous to amorphous in texture.  The thickness of the peat
ranged from 100 to 900 mm with the greatest thickness of peat encountered in
Swamp 105. The moisture contents of the peat ranged from 86 to 438%.

4.2 Topsoil

Surficial topsoil was encountered in all the swamp/high fill sections.  The topsoil was
generally dark brown silty sand to silt with rootlets and organic inclusions. The thickness of
the topsoil ranged from 50 to 400 mm.
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 4.3 Pavement and Fill

A 50 mm thick asphaltic concrete pavement was encountered surficially in
borehole 101-1M, High Fill 101.  It is believed that the asphalt formed part of a paved pad
associated with an adjacent abandoned building.

Fill was encountered in borehole 109-11S to 250 mm depth.  The fill comprised mixed
sand and organics and is associated with the earthwork of the existing quarry access road.
The gravel and rock fill pavement of this road is within the new alignment of the proposed
highway.

4.4 Glacial Till

Below 100 mm of topsoil, a localized 0.60 to 1.75 m thick cohesionless silty sand till
deposit was contacted in boreholes 105-13N, 14N, and 13S located near the north end of
Swamp 105.  The results of a grain size analysis on a representative soil sample are
presented in Appendix B, Figure 1. The glacial till was typically loose.  Moisture content
determinations of 10 and 11% were obtained in the material. 

4.5 Sand/Silty Sand

Cohesionless sand and silty sand with variable amounts of silt and gravel and trace clay
were typically encountered below the peat and topsoil in all swamp/high fill sections. These
cohesionless units were also encountered below clay deposits and above the underlying
probable bedrock in Swamp/High Fill crossings 103, 104, 105, 106 and 109. The sand/silty
sand units ranged in thickness from 0.1 to 7.8 m. The grain size distribution chart of a silty
sand sample from High Fill 109 is shown in Appendix B, Figure 1. The envelopes of grain
size analyses of the sand units are presented on Figures 2 and 3.

Standard penetration test “N” values ranged from 1 to 45 blows per 300 mm penetration.
Dynamic cone resistance values varied from 0 to 62 blows per 300 mm.  The materials
were generally loose. North of about Sta. 22+900 in High Fill 109, the cohesionless
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sand/silty sand units  were typically compact with dense zones below an upper loose zone
up to 2 m thick. Moisture contents ranged from 2 to 35%.

4.6 Silt/Sandy Silt/ Sand and Silt

Localized deposits of cohesionless silt/sandy silt/sand and silt were encountered beneath
the peat, topsoil and sand deposits in Swamp/High Fill sections 103, 104 and 109 and also
below clay units in High Fill crossing 109, where it graded to sand some silt, trace clay.
The silt/sandy silt/sand and silt unit ranged in thickness from 0.2 to 4.6 m. The silt contains
varying amounts of sand and clay. The envelope of results of grain size analyses are
presented in Appendix B, Figure 4.

Standard penetration test “N” values ranged from 0 to 15 blows per 300 mm
penetration. Dynamic cone resistance values varied from 0 to 20 blows per 300 mm. The
silt/sandy silt materials were typically loose in Swamp 103 and compact in Swamp 104.
North of about Sta. 22+900 High Fill 109, the sand and silt unit was compact to dense.
The moisture contents typically ranged from 15 to 25%, with local values of 10%.

4.7 Silty Clay/Clayey Silt

Deposits of cohesive silty clay and clayey silt trace sand were generally contacted in
Swamp/High Fill sections 103, 104, 105 and 109 beneath and interbedded with sand and
silt deposits.  A localized 0.2 m thick deposit was also contacted in auger probe 101-2,
within High Fill 101. The thickness of the cohesive deposits varied from 0.2 to 10.1 m with
the maximum thickness encountered in Swamp 103 northbound lanes.  In this area, the
silty clay extended to 11.3 m depth.

Standard penetration test “N” values ranged from 0 to 28 blows per 300 mm penetration.
Laboratory and field vane tests carried out in the clay layer measured undrained shear
strength values of 10 to 92 kPa, with an average value of about 40 kPa. The higher field
vane shear strength values are attributed to silt and sand layers within the clay.  The
sensitivity ranged between 1 and 5. Pocket penetrometer tests on a localized silty clay
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layer between Sta. 23+000 and Sta. 23+050, High Fill 109 southbound lanes were 137 to
150 kPa.  Dynamic cone resistance values varied from 0 to 18 blows per 300 mm
penetration.

The consistency of the silty clay and clayey silt deposits ranged from very soft to locally
very stiff, typically soft to firm.

Atterberg limits test results are plotted on the plasticity charts in Appendix B, Figures PC1,
PC2 and PC3. The results of grain size analyses and one consolidation test are presented
in Appendix B, Figures 5 to 8.

The moisture contents of the cohesive deposits varied between 25 and 86%.  The liquid
limits ranged from 23 to 63, plastic limit from 12 to 27, with computed plasticity indices of
10 to 36, indicating the cohesive materials are low to high plasticity.  A summary of the
Atterberg limits tests is enclosed in Appendix B, Table II. Based on the results of the
laboratory tests, the silty clay samples from Swamp/High Fill sections 103, 104 and 109
are classed as CI and CH and clayey silt samples as CL in accordance with the MTC Soil
Classification Manual. The clay sample from Swamp 105 is classed as CL-CI material.

A consolidation test conducted on sample 5A retrieved from borehole 103-10N, at a depth
of 6.7 to 7.3 m measured an initial void ratio of 1.67, a recompression index of 0.11, and a
compression index of 1.04. The results of the consolidation test are enclosed in
Appendix B, Figure 8.

4.8 Bedrock

Bedrock was inferred by auger, split spoon sampler and/or dynamic cone refusal in the
test holes at depths of 0.0 to 17.7 m except borehole 109-10S and cone test 109-2M in
High Fill 109 that terminated in competent founding material at 12.65 and 8.20 m depths,
respectively.  Bedrock outcrop exposures were contacted in each swamp/high fill.  

The bedrock comprises granitic gneisses and migmatites.
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TABLE I

SWAMP/HIGH FILL NUMBER AND LOCATION
HIGHWAY 69 FOUR-LANING

FROM 2.6 KM NORTH OF HIGHWAY 124 NORTHERLY 4.8 KM
G.W.P. 293-97-00

DISTRICT 52, TOWNSHIP OF McDOUGALL
NOBEL, ONTARIO

ALIGNMENT HIGH FILL / SWAMP CROSSING NO. CROSSING LIMITS (1)

101 Sta. 18+505 to 18+530

102 (2)

103 Sta. 19+465 to 19+865

104 Sta. 20+165 to 20+365

105 Sta. 21+065 to 21+235

106 Sta. 21+965 to 22+065

107 (3)

Hwy 69
Northbound Lane

108 (3)

109 Sta. 22+590 to 22+950

101 Sta. 18+505 to 18+535

102 (2)

103 Sta. 19+365 to 19+865

Hwy 69
Southbound Lane

104 Sta. 20+165 to 20+365

105 Sta. 21+065 to 21+235

106 Sta. 21+965 to 22+065

107 (3)

108 (3)

109 Sta. 22+575 to 23+200

Notes: (1)  Crossing  limits specified by MTO.
(2)   Crossing 102 was deleted due to lengthening of Portage Lake bridges.
(3)   Crossings 107 and 108 were deleted due to realignment of highway.





APPENDIX B  :  LABORATORY TEST RESULTS

• TABLE II: ATTERBERG LIMITS TEST RESULTS SUMMARY

• FIGURES PC1 TO PC3: PLASTICITY CHARTS

• FIGURES 1 TO 7: GRAIN SIZE DISTRIBUTION CHARTS

• FIGURE 8: CONSOLIDATION TEST RESULTS



NO. DEPTH          
(m)

LIQUID 
LIMIT

PLASTIC 
LIMIT

103 5S 2 1.5 - 2.1 24 14

103 10S 3 3.1 - 3.7 26 13

CL 103 17S 2 1.5 - 2.1 27 16

104 10N 4 4.6 - 5.2 23 12

109 4N 6 3.7 - 4.5 25 13

109 7N 5 3.0 - 3.5 23 13

103 10N 4 4.6 - 5.2 37 16

104 7S 2 1.5 - 2.1 37 15

CL - CI to CI 105 6S 3 3.1 - 3.7 35 16

109 2S 5 3.0 - 3.5 47 19

109 11S 4 2.2 - 2.7 47 21

103 10N 5A 6.7 - 7.3 57 24

104 3S 2 1.5 - 2.1 63 27

109 7N 4 2.3 - 2.7 53 22

11

22

12

10

28

26

31
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DISTRICT 52, TOWNSHIP OF McDOUGALL

PLASTICITY 
INDEX

NOBEL, ONTARIO

ATTERBERG LIMITS

33

13

21

11

TABLE II

ATTERBERG LIMITS TEST RESULTS SUMMARY
HIGHWAY 69 FOUR-LANING

FROM 2.6 KM NORTH OF HIGHWAY 124 NORTHERLY 4.8 KM

10

MAINLINE HIGHWAY 69

G.W.P. 293-97-00

CH
36

SOIL TYPE SWAMP /     
HIGH FILL NO.

TEST HOLE 
NO.

SAMPLE

19

























APPENDIX C  :  SOILS DATA

• TABLE III – SUMMARY OF SUBSOIL CONDITIONS

• LIST OF ABBREVIATIONS

• OPSD 100.06

• RECORD OF TEST HOLE SHEETS

High Fill 101:
Borehole 101-1M
Borehole 101-1N
Borehole 101-1S
Cone Penetration Test 101-1N
Cone Penetration Test 101-1S
Auger Probes 101-1 and 101-2

High Fill 102:  (THIS SECTION DELETED)

High Fill 103:
Boreholes 103-1M to 103-2M
Boreholes 103-1N to 103-17N
Boreholes 103-1S to 103-19S
Cone Penetration Tests 103-1M to 103-3M
Cone Penetration Tests 103-1N to 103-5N
Cone Penetration Tests 103-1S to 103-7S

High Fill 104:
Boreholes 104-1N to 104-11N
Boreholes 104-1S to 104-13S
Cone Penetration Tests 104-1N to 104-5N
Cone Penetration Tests 104-1S to 104-3S
Auger Probes 104-1 to 104-22

Swamp 105:
Boreholes 105-1N to 105-14N
Boreholes 105-1S to 105-14S
Cone Penetration Tests 105-1N to 105-6N
Cone Penetration Tests 105-1S to 105-6S
Auger Probes 105-1 to 105-4

Swamp 106:
Boreholes 106-1N to 106-6N
Boreholes 106-1S to 106-5S
Cone Penetration Tests 106-1N to 106-2N
Cone Penetration Tests 106-1S to 106-3S
Auger Probes 106-1 to 106-11

Swamp 107:  (THIS SECTION DELETED)

Swamp 108:  (THIS SECTION DELETED)

High Fill 109:
Boreholes 109-1M to 109-3M
Boreholes 109-1N to 109-11N
Boreholes 109-1S to 109-19S
Cone Penetration Tests 109-1M to 109-2M
Cone Penetration Tests 109-1N to 109-2N
Cone Penetration Tests 109-1S to 109-5S
Auger Probes 109-1 to 109-17
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TABLE III

SUMMARY OF SUBSOIL CONDITIONS
SWAMP/HIGH FILL CROSSINGS

HIGHWAY 69 FOUR-LANING
FROM 2.6 KM NORTH OF HIGHWAY 124 NORTHERLY 4.8 KM

G.W.P. 293-97-00
DISTRICT 52, TOWNSHIP OF McDOUGALL

NOBEL, ONTARIO

Swamp/
High Fill

No. (1)
Road Component No. of Test

Holes (2)

Peat/Topsoil
Thickness

(m) (3)

Clay
Thickness

(m)(3)

Depth To Probable
Bedrock (m) (4) Notes and/or Underlying Materials

101 Highway 69, NBL
Township of McDougall
   Sta. 18+505 to 18+530

4 0.0 – 0.2 0.0 – 0.2 0.0 – 1.2
(El. 200.85 – 205.65)

Topsoil over silty sand and/or probable bedrock.  Isolated 200 mm
thick clay layer in 1 auger probe.
Bedrock exposure at 1 of 4 test holes.
Asphalt layer at 1 test hole location.

Highway 69, SBL
Township of McDougall
   Sta. 18+505 to 18+535

3 0.0 0.0 0.0 – 2.6
(El. 203.20 – 206.50)

Silt and silty sand over probable bedrock.  Bedrock exposure at 1 of 3
test holes.

Highway 69, NBL
Township of McDougall
   Sta. 19+465 to 19+625

10 0.1 – 0.3 0.0 – 3.9 0.4 – 5.3
(El. 200.00 – 208.25)

   Sta. 19+625 to 19+700 7 0.2 7.4 –10.1 5.3 –17.7
(El. 187.75 – 200.05)

103

   Sta. 19+700 to 19+865 10 0.1 – 0.2 0.0 – 7.2 1.1 – 9.6
(El. 196.25 – 210.35)

Peat/clay identified (generally between 19+600 to 19+750) in 9 of 19
boreholes; underlying materials consisted of probable bedrock or,
silt/sand over probable bedrock.  Topsoil over sand/silt and/or
probable bedrock identified in the remaining test holes.

Highway 69, SBL
Township of McDougall
   Sta. 19+365 to 19+865

26 0.0 – 0.3 0.0 – 5.9 0.0 – 10.5
(El. 195.40 – 211.85)

Peat/clay/clayey silt identified (generally between 19+550 and
19+800) in 12 of 19 boreholes; underlying materials consisted of
probable bedrock or sand over probable bedrock.
Topsoil over sand/silt and/or probable bedrock identified in the
remaining test holes.  Bedrock exposure identified at 2 of 26 test
holes.

104 Highway 69, NBL
Township of McDougall
   Sta. 20+165 to 20+365

27 0.0 – 0.6 0.0 – 3.5 0.0 – 9.2
(El. 205.35 – 218.30)

Peat/clay identified in 9 of 22 boreholes and auger probes; clay layer
generally less than 1.5 m thick; underlying materials consisted of
probable bedrock or sand/silt over probable bedrock.
Topsoil over sand/silt and/or probable bedrock identified in the
remaining test holes.
Bedrock exposures identified at 7 of 27 test holes.

Highway 69, SBL
Township of McDougall
   Sta. 20+165 to 20+365

27 0.0 – 0.3 0.0 – 2.1 0.0 – 6.4
(El. 208.45 – 218.90)

Peat/clay identified in 11 of 24 boreholes and auger probes; clay layer
generally less than 1.5 m thick; underlying materials consisted of
probable bedrock or sand over probable bedrock. Topsoil over
probable bedrock identified in the remaining test holes.  Bedrock
exposures identified at 12 of 27 test holes.
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TABLE III

SUMMARY OF SUBSOIL CONDITIONS
SWAMP/HIGH FILL CROSSINGS

HIGHWAY 69 FOUR-LANING
FROM 2.6 KM NORTH OF HIGHWAY 124 NORTHERLY 4.8 KM

G.W.P. 293-97-00
DISTRICT 52, TOWNSHIP OF McDOUGALL

NOBEL, ONTARIO

Swamp/
High Fill

No. (1)
Road Component No. of Test

Holes (2)

Peat/Topsoil
Thickness

(m) (3)

Clay
Thickness

(m)(3)

Depth To Probable
Bedrock (m) (4) Notes and/or Underlying Materials

105 Highway 69, NBL
Township of McDougall
   Sta. 21+065 to 21+235

23 0.0 – 0.4 0.0 – 1.6 0.0 – 3.4
(El. 220.00 – 229.20)

Clay identified in 2 of 17 boreholes and auger probes; surficial peat
identified in 6 of 17 boreholes and auger probes; underlying materials
consisted of probable bedrock or sand over probable bedrock.
Topsoil over sand/silt and/or probable bedrock identified in the
remaining test holes.
Bedrock exposure identified at 8 of 23 test holes.

Highway 69, SBL
Township of McDougall
   Sta. 21+065 to 21+235

21 0.1 – 0.9 0.0 – 1.3 0.2 – 6.0
(El. 217.40 – 225.20)

Clay identified in 7 of 15 boreholes and auger probes; peat identified
in 11 of 15 boreholes and auger probes; underlying materials
consisted of probable bedrock or sand/silt over probable bedrock.
Topsoil over sand/silt and/or probable bedrock identified in the
remaining test holes.

106 Highway 69, NBL
Township of McDougall
   Sta. 21+965 to 22+065

13 0.0 – 0.3 0 0.0 – 1.7
(El. 217.75 – 223.90)

Peat identified in 1 of 11 boreholes and auger probes; underlying
materials consisted of sand over probable bedrock.
Topsoil over sand/silt and/or probable bedrock identified in the
remaining test holes.
Bedrock exposure identified at 2 of 13 test holes.

Highway 69, SBL
Township of McDougall
   Sta. 21+965 to 22+065

14 0.0 – 0.5 0 0.0 – 2.1
(El. 217.05 – 222.50)

Peat identified in 3 of 11 boreholes and auger probes; underlying
materials consisted of sand over probable bedrock.
Topsoil over sand/silt and/or probable bedrock identified in the
remaining test holes.
Bedrock exposure identified at 3 of 14 test holes.

Highway 69, NBL
Township of McDougall

109

   Sta. 22+590 to 22+735

10 0.00 – 0.15 0.95 – 2.50 0.00 – 5.95
(El. 211.20 – 220.25)

Topsoil found in 6 of 7 boreholes.  Underlying soils comprised sand
some silt and sand and silt with interbedded silty clay deposits.
Sands are typically loose and clays are very soft.  Exposed bedrock
noted at 1 borehole.  Other boreholes encountered probable bedrock.

   Sta. 22+735 to 22+875 9 0.00 - 0.20 0 0.00 – 2.00
(El. 210.80 – 222.10)

Bedrock exposure in 6 of 9 test holes. Topsoil identified in 3 of 9 test
holes.  Underlying soils comprise sand over probable bedrock.

   Sta. 22+875 to 22+950 5 0.05 – 0.30 0 4.80 – 12.50
(El. 204.65  211.20)

Topsoil/peat identified in all 3 boreholes.  Underlying materials
comprised typically compact sand some silt over probable bedrock.
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TABLE III

SUMMARY OF SUBSOIL CONDITIONS
SWAMP/HIGH FILL CROSSINGS

HIGHWAY 69 FOUR-LANING
FROM 2.6 KM NORTH OF HIGHWAY 124 NORTHERLY 4.8 KM

G.W.P. 293-97-00
DISTRICT 52, TOWNSHIP OF McDOUGALL

NOBEL, ONTARIO

Swamp/
High Fill

No. (1)
Road Component No. of Test

Holes (2)

Peat/Topsoil
Thickness

(m) (3)

Clay
Thickness

(m)(3)

Depth To Probable
Bedrock (m) (4) Notes and/or Underlying Materials

Highway 69, SBL
Township of McDougall

109

   Sta. 22+575 to 22+735

8 0.00 – 0.15 0.35 – 3.15 0.45 – 7.60
(El. 210.05 – 218.45)

Topsoil identified in 6 of 7 boreholes.  Underlying soils comprised
sand trace silt and sandy silt with interbedded very soft to stiff silty
clay. Soils mantled probable bedrock.

   Sta. 22+735 to 22+875 9 0.00 – 0.05 0 0.00 – 0.30
(El. 217.00 – 221.95)

Exposed bedrock encountered in 9 of 10 test holes.  Topsoil identified
at 1 test hole location covering silt underlain by probable bedrock.

   Sta. 22+875 to 23+000 4 0.05 – 0.30 0 0.00 – 7.85
(El. 205.20 – 214.45)

Topsoil identified in all 3 boreholes.  Underlying soils comprised sand
some silt overlying probable bedrock.  Bedrock exposure at 1 of 4 test
holes.

   Sta. 23+000 to 23+050 5 0.20 – 0.35 0.60 1.60 – 12.65 *
(El. 204.55 * – 215.85)

Peat identified in all 3 boreholes.  Underlying soils comprised sand
some silt overlying a layer of silty clay underlain by sand and silt.
Probable bedrock was contacted at 3 of 5 test holes.  Fill from existing
Quarry Access Road found at 1 borehole.

   Sta. 23+050 to 23+200 9 0.15 – 0.30 0 1.35 – 7.45
(El. 209.25 – 216.70)

Peat identified in all 7 boreholes.  Underlying soils comprised sand
with variable amounts of silt trace clay and gravel mantling probable
bedrock.
Fill from existing Quarry Access Road is present within alignment of
highway.

Notes: (1) Crossings 102, 107 and 108 deleted from original RFP scope of work.
(2) Test holes drilled on centreline median have been included in NBL; Test holes include boreholes, dynamic cone penetration tests and auger probes.
(3) Peat/topsoil and clay thickness based on borehole and auger probe data only.
(4) Depth to probable bedrock is based on borehole, dynamic cone penetration test and auger probe data.
 * Borehole and DCPT did not reach probable bedrock.
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End of dynamic cone
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End of dynamic cone
penetration test
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End of dynamic cone
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End of dynamic cone
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End of dynamic cone
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End of dynamic cone
penetration test
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End of dynamic cone
penetration test
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4.65

End of dynamic cone
penetration test
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End of dynamic cone
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End of dynamic cone
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End of dynamic cone
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End of dynamic cone
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penetration test
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End of dynamic cone
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APPENDIX D  :  BOREHOLE LOCATION AND SOIL STRATA DRAWINGS

HIGH FILL 101: DRAWING S-101-1

HIGH FILL 102: THIS SECTION DELETED

HIGH FILL 103: DRAWINGS S-103-1, S-103-2, S-103-3, S-103-4, S-103-5 AND S-103-6

HIGH FILL 104: DRAWINGS S-104-1, S-104-2 AND S-104-3

SWAMP 105: DRAWINGS S-105-1, S-105-2, S-105-3 AND S-105-4

SWAMP 106: DRAWINGS S-106-1 AND S-106-2

SWAMP 107: THIS SECTION DELETED

SWAMP 108: THIS SECTION DELETED

HIGH FILL 109: DRAWINGS S-109-1, S-109-2, S-109-3, S-109-4, S-109-5, and S-109-6
















































