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FOUNDATION INVESTIGATION REPORT
MUNICIPAL SERVICE ROAD
OVER MAGNETAWAN RIVER SOUTH CROSSING
HIGHWAY 11, HIGHWAY 518 WEST TO HIGHWAY 520
G.W.P. 480-93-00, W.P. 5403-04-01, SITE 44-426

Geocres Number: 31E-224

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a proposed bridge to carry Municipal Service Road over the south crossing of Magnetawan
River, south of the village of Katrine, Ontario. A previous, preliminary investigation had been
carried out at the structure location by Shaheen & Peaker Limited (S&P) and the factual data from
that investigation has been incorporated in the current assignment.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, borehole logs, stratigraphic profile and
cross-sections, and a written description of the subsurface conditions. A model of the subsurface
conditions was developed through considering a combination of the data from the previous S&P
investigation and the data obtained in the course of the present investigation. This model describes
the geotechnical conditions influencing design and construction of the foundations and approach
embankments for the underpass structure.

Thurber carried out the investigation as a sub-consultant to Marshall Macklin Monaghan, under the
Ministry of Transportation Ontario (MTO) Agreement Number 5005-A-000285.

2 SITE DESCRIPTION

The site is located approximately 45 m west of the existing Highway 11 alignment at the south
crossing of Magnetawan River, approximately 800 m south of Three Mile Lake Road/Doe Lake
Road in Katrine. Municipal Service Road will run essentially parallel to the four-laned Highway
11 at this location. The bridge will be constructed near Municipal Service Road Station 8+400, and
Highway 11 Station 114240, Armour Township.

The general site area is located within the physiographic region known as the Canadian Shield,
characterized by Pre-Cambrian bedrock typically occurring as rounded knobs and ridges where
exposed. Locally however, the site lies in the valley of the Magnetawan River, which is underlain
by relatively deep deposits of ice-contact and glacio-fluvial sands and gravels.

The Magnetawan River channel is approximately 24 m wide at the site and the maximum channel
depth, based on contour data, is approximately 5 m. The water level in the river in May 2003 was
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near elevation 294, about 1 m below the top of riverbank. The ground surface is relatively flat
adjacent to the channel, and begins to slope upward a distance of some 150 m south and 75 m north
of the river. No global stability problems were observed along the riverbanks.

The bridge area typically comprises grassed pasture and woodland. The surrounding uplands
adjacent to the river valley are heavily forested.

3  SITE INVESTIGATION AND FIELD TESTING

Thurber carried out site investigation and field testing at the proposed location of the bridge
between September 23 and October 21, 2004. Preliminary investigation was carried out by S&P
between May 22 and 31, 2001.

The current site investigation consisted of drilling and sampling six boreholes (boreholes 426-1,
426-3, 426-4, 426-7, 426-8 and 426-10) to depths of 35.9 to 46.9 m at the abutments and piers, and
to depths of 9.8 and 10.1 m at the approaches. All boreholes except borehole 426-1 were
supplemented by dynamic cone penetration testing. The approximate locations of the boreholes are
shown on the Borehole Locations and Soil Strata Drawing in Appendix G.

Prior to the start of drilling, the borehole locations were staked in the field and utility clearances

were obtained.

Hollow stem augers and rotary wash boring techniques with casing were used to advance the
boreholes. Samples were obtained using a split spoon sampler in conjunction with Standard
Penetration Testing (SPT). Where soft to firm cohesive soils were encountered, the undrained
shear strength was evaluated by in situ vane testing.

The positions of the principal boreholes considered in the preparation of this report, relative to the
structure site are as shown in Table 3.1.

Table 3.1 — Borehole Locations Relative to Structure

Location on Structure

Boreholes Considered in Design

South Approach 426-1, RT1/1A*
South Abutment 426-3, RT2*
South Pier 426-4
North Pier 426-7, RT3*
North Abutment 426-8, RT4*
North Approach 426-10

* Boreholes drilled by S&P in 2001

The coordinates and elevations of the boreholes are given on the Borehole Locations and Soil

Strata Drawing and on the individual Record of Borehole Sheets in Appendix A.

A standpipe piezometer, consisting of 19 mm PVC pipe with slotted tip, was installed in each
borehole to monitor groundwater levels. A shallow piezometer was installed at the north pier in the

course of the preliminary investigation.
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The completion details for the piezometers are shown in Table 3.2.

Table 3.2 — Piezometer Details

Piezometer Details

Piezometer :
Location gﬂ?ﬁ’szj Completion Details
BH 426-1 9.1/286.0 | Piezometer with 1.5 m tip installed at bottom of borehole. Sand filter
to 7.0, bentonite seal to 6.4, grout to 0.6 and bentonite seal to surface.
BH 426-3 34.3/260.8 | Piezometer with 1.5 m tip installed at bottom of borehole. Sand filter
to 32.8, bentonite grout to 2.1 and bentonite seal to the surface.
BH 426-4 39.6/255.6 | Piezometer with 1.5 m tip installed at bottom of borehole. Sand filter
to 37.0, bentonite grout to 1.2 and bentonite seal to the surface.
BH 426-7 37.6/257.9 | Piezometer with 1.5 m tip installed at bottom of borehole. Sand filter
to 34.7, bentonite grout to 3.7 and bentonite seal to the surface.
BH 426-8 44.2/251.1 | Piezometer with 1.5 m tip installed at bottom of borehole. Sand filter
to 42.4, bentonite grout to 3.7 and bentonite seal to the surface.
BH 426-10 9.8/285.6 | Piezometer with 1.5 m tip installed at bottom of borehole. Sand filter

to 6.1, bentonite grout to 0.6 and bentonite seal to the surface.

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full

time basis. The inspector logged the boreholes and the recovered samples and processed them for
transport to Thurber’s Oakville office.

4 LABORATORY TESTING

All recovered soil samples were subjected to visual identification and to natural moisture content

determination. The results of this testing are shown on the Record of Borehole sheets in

Appendix A.

Selected samples were subjected to gradation analysis (sieve and hydrometer) and Atterberg Limits
testing. The results are shown on the Record of Borehole sheets in Appendix A and on the charts
in Appendix B. A total of 27 samples were selected for this testing.

L)
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5

DESCRIPTION OF SUBSURFACE CONDITIONS

5.1 General

Reference is made to the Record of Borehole sheets in Appendix A and to the Record of
Borehole sheets prepared by S&P included in Appendix C. Details of the encountered soil
stratigraphy are presented in these appendices and on the attached Borehole Locations and
Soil Strata Drawing. An overall description of the stratigraphy is given in the following
paragraphs however the factual data presented in the borehole logs governs any
interpretation of the site conditions.

The soil stratigraphy encountered at this site is consistent with that encountered in much of
the Highway 11 corridor between Huntsville and North Bay. Typically, this comprises
bedrock mantled by sand and gravel containing cobbles and boulders, which is overlain by
glacial outwash soils deposited in glacio-fluvial and glacio-lacustrine environments.
Locally, the surface soils have been reworked and re-deposited by the Magnetawan River.

In general terms, the site was found to be underlain by a thin veneer of topsoil underlain by
a thick deposit of silty sand to sandy silt, interrupted by discontinuous layers of silt, clayey
silt and silty clay in the upper 10 m, and by layers of sand and gravel with cobbles and
boulders at greater depth. The boreholes were terminated in very dense sand/sand and
gravel deposits; the bedrock surface was not contacted within the exploration depth.

More detailed descriptions of the individual strata are presented below.

5.2 Topsoil

Topsoil was identified surficially in all boreholes except borehole RT2 drilled near the
south abutment and borehole 04-8 drilled at the north abutment. The topsoil thickness was
established only at the borehole locations and ranged from 50 to 400 mm. The topsoil
thickness may vary between and beyond the borehole locations and the data is not intended
for the purpose of estimating quantities.

53 Silty Sand to Sandy Silt

Non-cohesive silty sand to sandy silt was encountered below the topsoil in all boreholes
and formed the predominant soil type at the site. Material grading to sandy silt was
generally restricted to the upper 10 m of the boreholes, and within this depth, the sand
deposit was interrupted by discontinuous layers of silt, clayey silt and silty clay. At greater
depth, sand and gravel layers were encountered within the silty sand to sand deposit.
Cobbles and boulders were also encountered occasionally.

Standard Penetration Test (SPT) N-values in the silty sand to sandy silt were typically less
than 10 blows/0.3 m penetration to depths of 10 to 15 m, with occasional values of up to
21 blows/0.3 m. These values indicate a loose to very loose condition with compact zones.
Below these depths, the sand became typically compact to dense with N-values ranging
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from 3 to 65 blows/0.3 m, generally 11 to 34 blows/0.3 m penetration. Very dense sand
with N-values exceeding 50 blows/0.15 m penetration was contacted below an interbedded
sand and gravel layer at depths of about 29.6 to 36.6 m (elevation 265.7 to 258.6 m).

Grain size distribution results for the silty sand to sandy silt are reported on the Record of
Borehole sheets and plotted in Figures Bl to B3 of Appendix B. Grain size results from
the preliminary investigation are included in Appendix C.

Moisture contents ranged from 10 to 38%, with the higher values recorded in the upper
zone potentially containing organic material. Typically, the moisture contents ranged from
15 to 25%.

Boreholes 426-4 and 426-7 drilled at the piers and borehole 426-8 drilled at the north
abutment were terminated in very dense sand at depths of 37.6 to 46.9 m (elevation 257.9
to 248.4 m). Approach borehole 426-10 was terminated in silt and sand at 9.8 m depth.

54 Clayey Silt to Silty Clay

A discontinuous layer of cohesive clayey silt was encountered within the sand deposit in
boreholes RT1A, RT3 and RT4. In borehole RT1A on the south side of the river, the
clayey silt layer was 0.7 m thick and encountered at 5.3 m depth (elevation 290.3 m). In
boreholes RT3 and RT4 on the north side of the river, the clayey silt was 1.5 and 2.5 m
thick, with an upper boundary at depths of 2.2 and 0.7 m (elevation 292.7 and 294.4 m). A
very soft to very stiff consistency is indicated by SPT values of 1 to 22 blows/0.3 m
penetration. Grain size results and Atterberg Limits plots for this material, from the
preliminary study, are included in Appendix C.

In approach borehole 426-1 drilled at the south limit of the study area, silty clay was
encountered below a sand layer at 2.2 m depth (elevation 292.9 m). SPT N-values in this
material generally increased with depth from 1 to 9 blows/0.3 m penetration. The
undrained shear strength of the clay determined by in situ vane testing also increased with
depth, from 80 to 150 kPa, indicating a stiff to very stiff consistency. The sensitivity
ranged from 3.2 to 3.5.

Grain size distribution results for the clay in borehole 426-1 are provided on the Record of
Borehole sheet and in Figure B4 of Appendix B. The results of Atterberg Limits testing
(Figure B7 of Appendix B) classify the soil as medium plastic (CI). Moisture contents
ranged between 32 and 42%.

55 Silt

Non-cohesive silt strata were encountered within the silty sand/sandy silt in the upper 3.0
to 10.1 m of all boreholes except boreholes 426-1 and RT2. The silt layers ranged from
0.8 to 4.9 m in thickness and were contacted at depths of 0.3 to 7.3 m (elevation 295.0 to
287.9 m). In borehole RT1/1A, drilling was terminated at 9.6 m depth, 3.6 m into the silt,
and the full thickness of this layer was not determined.
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SPT N-values obtained in the silt generally ranged from 3 to 18 blows/0.3 m penetration,
indicating a very loose to compact condition. In borehole 426-10, the N-values ranged
from 6 to 46 blows/0.3 m, indicating a loose to dense condition. The measured natural
moisture contents ranged from 16 to 34%, typically 16 to 24%. The soil is generally
described as brown or grey in colour.

Grain size distributions for this silt are reported on the Record of Borehole sheets and are
plotted in Figure BS in Appendix B. Grain size results from the preliminary study are
included in Appendix C as well.

5.6 Sand and Gravel

A layer of sand and gravel to gravelly sand was encountered within the sand deposit in all
boreholes advanced at the abutment and pier locations. The upper boundary of the
primary, possibly continuous layer of sand/gravel was contacted at depths of 20.4 to
28.7 m (elevation 274.9 to 266.4 m). Two additional layers were encountered at depths of
16.8 and 35.1 m (elevation 278.3 and 260.0 m) in borehole 426-3, and an isolated upper
layer was also encountered in borehole 426-8 at 4.0 m depth (elevation 291.3 m). The
thickness of the sand and gravel layer ranged from 1.8 to 6.1 m where fully penetrated.
Boreholes 426-3, RT2 and RT3 were terminated in sand/gravel after penetrating 0.8 to
6.2 m into this layer.

The sand and gravel layer contained cobbles and boulders which may have influenced the
results of SPT testing. N-values obtained in these layers ranged from 9 blows/0.3 m to
greater than 50 blows/.075 m of penetration, indicating a typically compact to very dense
condition. However, it is possible that the sampler was driving on the cobbles and
boulders in many cases, and the resulting high SPT values may be unrepresentative. The
isolated layer of sand and gravel at 4.0 m depth in borehole 426-8 was very loose with a
N-value of 2 blows/0.3 m obtained.

The results of grain size distribution analyses conducted on samples of the sand and gravel
deposit, including the gravelly sand zones, are presented on Figure B6 of Appendix B and
in Appendix C. The samples excluded particle sizes greater than about 30 mm. Moisture
contents ranged from 5 to 19%.

5.7 Bedrock

Bedrock was not contacted within the exploration depths of 9.6 to 46.9 m during the
investigation.
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58 Depths to Refusal

The depths at which effective refusal was encountered, defined as an SPT value exceeding
100 blows for 0.3 m of penetration or bedrock, are shown in Table 5.1.

Table 5.1 — Refusal Depths (Elevations)

Location Borehole Refusal. Depth Material
(Elevation), m
South Abutment 426-3 32.6 (262.5) Gravelly Sand
South Pier 426-4 36.6 (258.6) Sand
North Pier 426-7 27.0 (268.5) Gravelly Sand
North Abutment 426-8 29.6 (265.7) Sand

5.9 Water Levels

The initial and final groundwater depths and elevations measured in the piezometers
installed in the boreholes are shown in Table 5.2.

Table 5.2 — Groundwater Depths and Elevations

Location Borehole Date Water Level (m) -
Depth Elevation

South Approach 426-1 November 11, 2004 0.1 295.0

South Abutment 426-3 October 21, 2004 0.1 295.0

November 11, 2004 0.0 295.1

December 8, 2004 0.2 294.9

South Pier 426-4 October 21, 2004 0.0 295.2

: November 11, 2004 0.0 295.2

December 8, 2004 0.2 295.0

North Pier RT3 June 1, 2001 0.5 294.4

426-7 November 11, 2004 0.2 295.3

December 8, 2004 0.3 295.2

North Abutment 426-8 September 30, 2004 0.2 295.1

November 11, 2004 0.0 295.3

December 8, 2004 0.1 295.2

North Approach 426-10 September 30, 2004 1.4 294.0

November 11, 2004 0.7 294.7

December 8, 2004 0.7 294.7

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall, and will be influenced by the
water level in the Magnetawan River.
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6 MISCELLANEOUS

Marshall Macklin Monaghan completed field layout for the site investigation and provided
borehole coordinates and ground surface elevations.

All-Terrain Drilling Limited supplied and operated the drilling and sampling equipment used for
the current investigation. Full time supervision of the field activities, including obtaining utility
clearances, was carried out by Mr. Stephane Loranger of Thurber.

Interpretation of the field data and preparation of the investigation report was conducted by
Mr. Murray Anderson, P.Eng. Overall supervision of the field program and review of the report
was performed by Mr. Alastair E. Gorman, P.Eng. The report was also reviewed by Dr. P.K.
Chatterji, Ph.D., a Designated Principal Contact for MTO Foundations Projects.

Thurber Engineering Ltd.
Murray R. Anderson, P.Eng., M.Eng.
Senior Geotechnical Engineer

Alastair E. Gorman, P.Eng., M.Sc.
Senior Foundations Engineer

P K. Chatterji, P.Eng., Ph.D.
Review Principal.
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20.3 SAND, trace silt, trace gravel
Compact to Loose
Grey
Wet SS 15
274
273
272
SS 3 b
271
occasional cobbles and boulders
270
170 mm boulder encountered
268
SS 26 o
becoming compact
wn
s 267
<
M~
o
2| 2684 5
2 28.7 Gravelly SAND, trace silt, occasional :o:°
S cobbles and boulders °0°
§ Very Dense °:Z’: o
& Grey e 266
2 e R
g °e
=z °Q..
© b
Continued Next Page ' . 20
+3 % 3. Numbers refer to 1545
"2 Sensifivity % (%) STRAIN AT FAILURE

TS
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Ministry of D
Transportation D D
Ontario hURBER
RECORD OF BOREHOLE No 426-3 40F 4 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-3 N 5 047 531.5 E 316 633.0 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers/NW Casing COMPILEDBY _ wMm
DATUM _Geodetic DATE 04.10.04 - 07.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [, w RESISTANCE PLOT NATURAL - REMARKS
) Ed & PASTIC  Crme wuo| b
5 nl<3| @ 20 40 & 8 100 | wrl 50 &
= I wizg|l 2 L wp w w | 5Z | craNsizE
ELEV & Wi w 3 95 g SHEAR STRENGTH kPa —_ o DISTRIBUTION
DEPTH DESCRIPTION E1Z|E | S 33| £ |o UNCONFNED  + FIELDVANE y %)
g z Z|Z©| @ |e QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 IGR SA SI CL
] T ) 577 8
O30 265 (SHCL)
o...c
P o
rois
°eg
. 264
263
[e]
2621
33.0 Silty SAND, some gravel 262
Very Dense
Grey
Wet
261
<] 12 49 39
(SHCL)
260.0
351 SAND and GRAVEL, some silt 260
Very Dense
Grey
Wet
259.2 04
359 END OF BOREHOLE AT 35.86 m.
Piezometer installation consists of 19
rmm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
21.10.04 0.08
11.11.04 0.00
08.12.04 0.16

+3 %3,

Numbers refer to
Sensitivity

20
'5%5 (%) STRAIN AT FAILURE



Ministry of
Transportation

—
[0

ONTMT4S 2316(426).GPJ 07/01/05

Onlafio THURBER
RECORD OF BOREHOLE No 426-3A 10F 2 METRIC
W.P. _ 5403-04-01 LOCATION Municipal Service Road, 426-3A N 5047 532.5 E 316 633.5 ORIGINATED BY _st
HWY 1 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 08.10.04 - 08.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | & |RESISTANCE PLOT — ~ | Remarss
o =2 & pasTe e uolﬂls - A
= ol=3] & 20 40 80 80 100 | coew UMT| 50
8 o wl=z IC:) = 1 1 L 1 ' wp W Wy > g GRAIN SIZE
ELEV 5 z Bl w g 85| 2 [SHEARSTRENGTHkKPa A DISTRIBUTION
DEPTH ESCRIPTION clZ2lF | S3Z| £ |o unconFNED  + FIELDVANE ] Y %)
El= z|Z2C| @ |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
285.1 ° o 20 40 60 8 100 20 40 60 km3 JGR SA SI CL
0.0 DCPT from surface. 205
294
.
293
292
291
290
289
288
287
Continued Next Page
+3 % 3. Numbers refer to

Sensitivity

20
‘5*}0’5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

—
[0

Ontan.o THURBER
RECORD OF BOREHOLE No 426-3A 20F2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-3A N 5047 532.5 E 316 633.5 ORIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __wM
DATUM _Geodetic DATE 08,10.04 - 08.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w RESISTANCE PLOT NATURAL — REMARKS
[T g i_ pasTC e bunl B
E |3l @ 20 4 6 8 100 |™MT  conea M) ST &
ol LIZEl 2 e wp w w | 5@ [ cransiE
ELEV DESCRIPTION Ela| & | J]2g| 2 |SHEARSTRENGTHKPa —_———— DISTRIBUTION
DEPTH <| =2 E 5|38 < |o UNCONFINED  + FIELDVANE y %)
El= Z1EC| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
a 20 40 60 80 100 20 40 60 km3 |eR sA sI cL
284
283 \
282 \
281 ‘
280.2
148  END OF DCPT AT 14.91 m.
+3 %38, Numbers refer to

Sensitivity

20
15%5 (%) STRAIN AT FAILURE
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Ministry of D
Transportation D D
Ontario TLRBER
RECORD OF BOREHOLE No 426-4 10F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 4264 N 5 047 548.4 E 316 607.9 ORIGINATED BY _sL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/HW Casing, NW Casing COMPILEDBY __ wM
DATUM _Geodetic DATE 18.10.04 - 20.10.04 CHECKED BY MA
SOIL PROFILE SAMPLES [, | w [P CREoT SIRATION
£ o = ¢ NATURAL LouD - REMARKS
5 o|23] 3 20 40 e 80 100 | ‘omr | ES &
=R ulsg| 2 L] wp w w | 58 | cramsizE
ELEV DESCRIPTION Sle|l g | 2|28 2 [SHEARSIRENGTHKPa ————t DISTRIBUTION
DEPTH <{= & >13 3 < | © UNCONFINED + FIELD VANE . ¥ )
El= Z[2°| @ le quckTRAMAL x LABVANE [ WATER CONTENT (%)
2952 m 20 40 60 80 100 20 40 60 km3 |GR sA SI CL
00  topsoiL e
0.2|  SANDand SILT, trace clay 1 295
Loose to Very Loose
Brown
Wet
o 0 50 47 3
294
[o]
293.0
22 SILT, some sand 293
Compact
Brown to Grey © 0 18 76 6
Wet
292.2
3.0 Silty SAND, fine grained
Compact to Loose 292
Grey o
Wet
291
q 076 24
(SIHCL)
290
289 N
287.9 288
7.3 SILT, some sand
Very Loose to Loose
Grey
Wet [} 0 16 79 5
287
286
lo}

Continued Next Page

3.

Numbers refer to

Sensitivity

20
‘5%‘5 (%) STRAIN AT FAILURE



_IMinislry r1:%f o D:|\]
ransportation
Ontario THURBER
RECORD OF BOREHOLE No 426-4 20F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 4264 N 5 047 548.4 E 316 607.9 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/HW Casing, NW Casing COMPILED BY _ wM
DATUM _Geodetic DATE 18.10.04 - 20.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
E %) é PLASTIC MOISTURE LQuiD - I
& nl|23| 8 20 40 60 80 100 |uMT wrl 5@ &
9l N w 32| 2 2 " . . ) wp w w | 5¥ | craNsizE
ELEV DESCRIPTION & a 3 235 g SHEAR STRENGTH kPa : o DISTRIBUTION
DEPTH < |5 E > 8 % § O UNCONFINED + FIELD VANE v (%)
E z 2|£C| @ |o quekTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 KWm3 {GR SA SI CL
2857
1041 SAND, fine grained, trace to some silt
Compact to Loose 285
Grey
Wet
o]
284
283
o]
282
o
281
280
q
279
Becoming Compact
(o]
278
276.9 277
18.3 SAND, trace silt, trace to some

ONTMT4S 2316(426).GPJ 07/01/05

gravel, occasional cobbles and
boulders

Very Dense to Compact

Grey

Wet

Continued Next Page

+3,><3:

Numbers refer to
Sensitivity

20
15*1%5 (%) STRAIN AT FAILURE
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Ministry of -
Transportation D D

Ontario THURBER
RECORD OF BOREHOLE No 426-4 30F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-4 N 5047 548.4 E 316 607.9 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/HW Casing, NW Casing COMPILEDBY _ wM
DATUM _Geodetic DATE 18.10.04 - 20.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROF"_E SAMPLES EJ: ; RESISTANCE PLOT asic NATURAL o - REMARKS
n MOISTURE = I
= onl=3] 8 20 4 6 8 10 |™M  coma M| SO &
a1 % wl=gl z YT — wp w we| 58 | cramsize
ELEV DESCRIPTION Lla w 2|23 g SHEAR STRENGTH kPa \ 5 \ DISTRIBUTION
DEPTH <=2 & 51238 < | O UNCONFINED ~ + FIELD VANE . ¥ %)
El= 2|2C| 3 |e QUCKTRIAXAL X LABVANE [ WATER CONTENT (%)
o 20 40 60 80 100 20 40 60 kwm3 |GR SA sI CL
275
274
ss | 27
273
272
271
ss | 33 o
270
268.7 L
265|  Gravelly SAND, with cobbles and "0°
boulders :.:.::
Compact 0%
Grey B
Wet :;,:: 268
X ss | 13 o
. 267
. 266

Continued Next Page -
+3 3. Numbers refer to 15B5
' Sensitivity : To (%) STRAIN AT FAILURE
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- -
TMr!era‘rIg;r)yor(;fation D D

Ontario mUReER
RECORD OF BOREHOLE No 426-4 40F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-4 N 5047 548.4 E 316 607.9 ORIGINATEDBY _sSL
HWY 1" BOREHOLE TYPE _ Hollow Stem Augers/HW Casing, NW Casing COMPILEDBY __wM
DATUM _Geodetic DATE 18.10.04 - 20.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 14 W |RESISTANCE PLOT { NATURAL - REMARKS
I.I_._I P a‘ PLASTIC e TURE LiQuip I
- ol= g 8 20 40 60 80 100 umIT LMIT 0 &
=3 i wulzgl z ' L wp w wi | 58 | GrANSsIZE
ELEV DESCRIPTION ila| & 2[(28| 2 [SHEARSTRENGTHKPa ) DISTRIBUTION
DEPTH <|2 E 513 £ < | © UNCONFINED + FIELD VANE Y )
£l= Z|2O| @ |e quckTRIAxAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wm3 |erR sA sl cL
o0
ot 265
o
.1 18| ss | 100/ o 1972 9
e 125 (SI+CL)
o0
:I?ﬂ 264
o
263.5
31.7 SAND, some silt, occasional cobbles
and boulders
Compact to Very Dense
Grey 17 263 5
Wet
262
7 o 0 8 13
(SHCL)
261
260
259
15104 o]
075
258
o
257
255.5 o oo o
39.7 END OF BOREHOLE AT 39.70 m. 078
i of 19

Continued Next Page 20
+3 % 3. Numbers refer to 1595
' " Sensitivity 1o (%) STRAIN AT FAILURE
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_hlﬂinislry ?tf " E]DD
ransponation
Ontario oRBER
RECORD OF BOREHOLE No 426-4 50F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 4264 N 5 047 5484 E 316 607.9 ORIGINATED BY sL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/HW Casing, NW Casing COMPILED BY WM
DATUM _Geodetic DATE 18.10.04 - 20.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o g RESISTANCE PLOT sasc NATURAL Laud - REMARKS
[2] MOISTURE - I
5 - |E2] 8 20 40 6 8 100 |™M  comw M| 53 &
9le W el = 1 ) L | L wp w we| S8 | cransize
ELEV DESCRIPTIO Ela| & 7 [(25| S |SHEARSTRENGTHKPa \ c DISTRIBUTION
DEPTH N < |3 E >3 8| < |o UNCONFINED  + FIELDVANE ! Y )
5—; =z 2|2C| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
© w 20 40 €0 80 100 20 40 60 kWm3 |GR SA SI CL
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
21.10.04 0.03
11.11.04 00
08.12.04 021
+3,x 3, Numbers refer to

Sensitivity

20
15‘1%5 (%) STRAIN AT FAILURE
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Ministry of
Transporiation

—
[0

Ontario oReER
RECORD OF BOREHOLE No 426-4A 10F2 METRIC
W.P. 5403-04-01 LOCATION Muricipal Service Road, 426-4A N 5047 549.9 E 316 607.9 ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __wWM
DATUM _Geodetic DATE 21.10.04 - 21.10.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |{ lé RESISTANCE PLOT e MU oo - REMARKS
5 . 152| & 0 40 e & 100 [ eme w7 3 &
g @ wil= g > 1 1 1 L 1 wp w WL =) g GRAIN SIZE
ELEV a wl w 3 25| 2 [SHEARSTRENGTHkPa ———— DISTRIBUTION
DEPTH DESCRIPTION Hl2| F | 8 33| £ [o unconemeD  + FELDVANE ] ¥ %)
1= (9| @ [e quckTRIxAL x LaBvANE | WATER CONTENT (%)
295.2 w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
00 DCPT started from surface.
294
AN
293
N
292 /
291 \
290 )/
288 )
287|
N
Continued Next Page
+3 % 3. Numbers refer to

Sensitivity

20
1585 (o) STRAIN AT FAILURE
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Ministry of
Transportation

=)
[

Ontario THURBER
RECORD OF BOREHOLE No 426-4A 20F 2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 4264A N 5047 549.9 E 316 607.9 ORIGINATED BY _sL
HWY 1 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY _ wM
DATUM _Geodetic DATE 21.10.04 - 21.10.04 CHECKEDBY ___ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ; RESISTANGE PLOT e MR - REMARKS
2]
= " Eg 3 2 4 6 & 10 |* o 5D &
o2& 412E| z Y . TS wp w w | S8 | GRANSIZE
ELEV DESCRIPTION Tle| & | 2|8g| B [SHEARSTRENGTHKPa e — DISTRIBUTION
DEPTH <|3 E >|38| < [© UNCONFINED  + FIELDVANE v %)
El= z[2O| @ |e quickTRiaxAL x Lasvane | WATER CONTENT (%)
[ 20 40 60 80 100 20 40 60 wWm3 |GR sA sI CL
285 i
284 <
283 )(
262 \\
281.0
142|  ENDOFDCPTAT14.42m.
+3 x3. Numbers refer to

Sensitivity

20
1S (o) STRAIN AT FAILURE
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Ministry of
Transportation

—
H|R

Ontario ToRBER
RECORD OF BOREHOLE No 426-7 10F4 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-7 N 5 047 594.1 E 316 598.0 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY _ WM
DATUM _Geodetic DATE 29.09.04 - 30.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES iy Y |RESISTANCE PLOT e MR o0l 1 | REMARKS
OISTURE I
5 nl23| 8 20 40 60 80 100 |M  oamr M| 5O &
g ﬁ g = b= > 1 1 | 1 I wp w w | 2 g GRAIN SIZE
ELEV DESCRIPTION f‘_— m| § 2 25 S SHEAR STRENGTH kPa o , DISTRIBUTION
DEPTH < |2 % > |3 8| < |© UNCONFINED  + FIELDVANE y )
El= z2|2°| & |e quokTRaxaL x LaBVANE | WATER CONTENT (%)
2955 w 20 40 60 80 100 20 40 60 k/m3 |6R SA sI cL
0.0 TOPSOIL, sandy, some rootlets S
02 Sandy SILT, trace rootlets, occasional |
topsoil staining
Loose 295
Brown
Moist
1 Ss 6
294,
2 88 6 o
2933
2.2 SAND and SILT, fine grained, trace
clay
Loose SS 8 293
Grey
Wet
SSs 6 o 0 55 43 3
292
291.5
40 SILT, trace sand, trace clay
Very Loose
Grey
Wet 291
5 8S 3 [e] 0 4 9 6
280
289.7
5.8 Silty SAND, fine grained
Loose to Compact
Grey
Wet ss | 4 °
289
SS 9 o
287
SS 5
286

Continued Next Page

3.

Numbers refer to
Sensitivity

20
‘5*1%5 (%) STRAIN AT FAILURE




1|\g|inistry g; . DDIJ
ransportation

Ontario THURBER
RECORD OF BOREHOLE No 426-7 20F4 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-7 N 5047 594.1 E 316 598.0 ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILEDBY __wM
DATUM _Geodetic DATE 29.09.04 - 30.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESITANCE BLoT — o | remarss
g 3 asne e wam] B
= wl|=Z| 8 20 40 60 8 100 ["™M  comwr M| 58 &
218l w | 412E] 3 ' e — wp w we| 58 | GRANSIZE
ELEV DESCRIPTION "3_- 2 % 3 g = g SHEAR STRENGTH kPa ; o , DISTRIBUTION
DEPTH <|3 >13 3 < { O UNCONFINED + FIELD VANE Y %)
El= Z|ZC]| @ [e quickTRIaxAL x LABVANE | WATER CONTENT (%)
o 20 40 60 80 100 20 40 60 km3 |GR SA 81 CL
D
284
o 0 8 19
(SHCL)
283.0
125 SAND and SILT, occasional clay 283
pockets
Compact
Grey
Wet
o
282
281
o 0 48 42 10
280.0
15.5 SAND, some silt, trace gravel 20
Grey
Compact
Wet
o]
279
278
o]
277
276 o

ONTMT4S 2316(426).GPJ 07/01/05

Continued Next Page
3 3. Numbers refer to

20
* Sensitivity 155 (34) STRAIN AT FAILURE
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Ministry of
Transportation

—
[HIR

Ontario TURPER
RECORD OF BOREHOLE No 426-7 30F4 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-7 N 5 047 594.1 E 316 5§98.0 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hotlow Stem Augers/NW Casing COMPILEDBY _ WM
DATUM _Geodetic DATE 29.09.04 - 30.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By 4 [RESISTANCE PLOT e MR gp| 1 | REMARKS
MOISTURE ~ I
5 anl|l23]| 8 20 40 60 8 100 | comw M| SO &
218 W] Y|2E| 2 e — wp w w | 58 | crANnsiZE
ELEV DESCRIPTION ol 3|28 8 [SHEARSTRENGTHkPa —_—— DISTRIBUTION
DEPTH <|Z E 5|33| < |o UNCONFINED  + FIELDVANE y %)
El= 2[%C| © |e QUOCKTRAWAL x LABVANE | WATER CONTENT (%)
] 20 40 60 80 100 20 40 60 wm3 |6r SA s cL
275
SS o
274
273
272
ss q 0 8 10
(SHCL)
271
270
269.6
259]  Gravelly SAND, occasional cobbles o
Very Dense ore
Grey 50N
wet 2
rels
o] 18| ss o
oo
ooo 2681—
g
2
0%
b 267
7
o0y
°.8;
& 268
S
°58;
Continued Next Page 20
+3 Numbers refer to 15 ¢, 5
‘ Sensitivity @5 (%) STRAIN AT FAILURE
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Ministry of -
Transportation D D

Ontario THURBER
RECORD OF BOREHOLE No 426-7 4 OF 4 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-7 N 5047 594.1 E 316 598.0 ORIGINATED BY _sL
HWY 1" BOREHOLE TYPE __Hollow Stem Augers/NW Casing COMPILEDBY __ wM
DATUM _Geodetic DATE 29.09.04 - 30.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOlL PROF'LE SAMPLES © w RESISTANCE PLOT{ NATURAL = REMARKS
E._l %) é PLASTIC MOISTURE LQuUiD - T
5 nl23| @ 20 40 60 80 100 |™MT  commr M| 5O &
9 5 u:J =2 E > | 1 1 b 1 wp w w| 2 E GRAIN SIZE
ELEV. DESCRIPTION Elo| & | 2|25| 2 [SHEARSTRENGTHKPa O DISTRIBUTION
DEPTH < |2 Ef >13 3 < | © UNCONFINED + FIELD VANE . ¥ )
El= 2|Z°| © |e QuEKTRIAXAL x LABVANE | WATER CONTENT (%)
m 20 40 80 80 100 20 40 60 kNm3 |erR sA s1 CL
"] 9| S5 | 50
:Z:l .100
b 265
"o
000
ok
o 264
ooo.£
263.5
320 SAND, some silt, trace gravel, 1]
occasional cobbles
Very Dense
Grey 263
Wet
8S 50/ o
.150
262,
261
260,
sSs | 100/ | ° 6 78 16
200-{ (SHCL)
259
257.9 t122 ] ss | 1007} 258
376 END OF BOREHOLE AT 37.64 m. 150
Piezometer installation consists of 19
mm diameter Schedute 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
11.11.04 022
08.1204 0.32
3 3. Numbers referto 2
+%,x°: 1595

Sensitivity (%) STRAIN AT FAILURE
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Ministry of
Transportation

—
[0

Ontario uRBER
RECORD OF BOREHOLE No 426-7A 10F 2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-7A_N 5047 5956 E 316 598.0 ORIGINATED BY _sL
HWY 1" BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY __ wM
DATUM _Geodetic DATE 30.09.04 - 30.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | | Y |RESISTANCEPLOT e v el | remarcs
= » Eg 2 20 40 60 80 100 umT MOISTURE umIT ;é &
9l w2l z L L 1 L L wp w wo| S8 | cransize
ELEV DESCRIPTION Sl & ;’ 95| 2 [SHEARSTRENGTHKPa : DISTRIBUTION
DEPTH |2 % 5|38 £ |O UNCONFINED  + FIELD VANE y )
£z 2|20 & |e quickTRIAXAL x LABVANE | WATERCONTENT (%)
295.5 © o 20 40 60 8 100 20 40 60 km3 |GR SA SI CL
00  pCPTom1.22m.
294 \
/
293
292 /
291
=
287] <
Continued Next Page
+3.X3: Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

)
[10A

Ontano THURBER
RECORD OF BOREHOLE No 426-7A 20F2 METRIC
W.P. __ 5403-04-01 LOCATION Municipal Service Road, 426-7A N 5047 595.6 E 316 598.0 ORIGINATED BY _sSL
HWY 1" BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY _wM
DATUM _Geodetic DATE 30.09.04 - 30.09.04 CHECKED BY ___ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . w | RESISTANGE PLOT = TR o | remarks
I’E (2] S PLASTIC  vsTURE mﬂ; I &
E wl|<8| @ 20 40 60 80 100 |"MT il IR
=K WlZg| 2 e wp w w | 52 | cransizE
ELEV DESCRIPTION ilal| & F|25| 2 [SHEARSTRENGTHKPa \ ° , DISTRIBUTION
DEPTH <|=2 E >[38| < |o UNCONFINED  + FIELDVANE . v %)
El= 2|29 3§ |e auckTriaxaL x Lavane | WATER CONTENT (%)
w 20 40 60 8 100 20 40 60 kNm3 |GR sA sI CL
284
283 \
282 \
281 AN
280.3
152|  ENDOF DCPT AT 1521 m.
+3 %8, Numbers refer to

Sensitivity

20
‘“1%5 (%) STRAIN AT FAILURE




Ministry of
V Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 426-8 10F5 METRIC
WP. 5403-04-01 LOCATION Municipal Service Road, 426-8 N 5047 611.4 E 316 573.1 ORIGINATED BY _SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILEDBY _ wMm
DATUM _Geodetic 23.09.04 - 28.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B o Y |RESISTANCE PLOT e ML o] = | REMARKS
MOISTURE I
= nl|<Z] 8 20 40 60 8 100 [™M  corer M| 50 &
2l | Y[ZE] = ], w w| 52 | cransize
ELEV DESCRIPTION & o = g B g SHEAR STRENGTH kPa . ° . DISTRIBUTION
DEPTH < |2 % >[3 8| £ |© UNCONFINED ~ + FIELDVANE . y %)
E z z|2°| 4 |e quickTRIAXAL x LABVANE WATER CONTENT (%)
295.3 o 20 40 60 80 100 20 40 60 k/m3 |GR SA sI CL
0.0 SAND, trace gravel, trace silt
2950  Brown
03 \Moisl 295
FILL)
SILT, some sand, trace clay
Loose
Brown ss e
Wet
204
ss
293
8s ol
ss 202 q 118 73 8
291.3
40|  SAND and GRAVEL, trace silt o,
Very Loose :¢
Brown o 291
Wet 0:
S8 o
2%
289.5
5.8 Sitty SAND, fine grained
Loose to Compact
Grey
Wet 289
S8 o
288
287
SS o
286,

ONTMT4S 2316(426).GPJ 07/01/05

Continued Next Page

Numbers refer to
Sensitivity

20
‘5*1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

—
[

On!ario THURBER
RECORD OF BOREHOLE No 426-8 20F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-8 N 5047 611.4 E 316 5731 ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY wMm
DATUM _Geodetic DATE 23.09.04 - 28.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . Y [ResiSTANCE PLOT — I _ | rewarss
E o PLASTIC MOISTURE LKQUID - T
= nl|2Z| 8 20 40 e 80 100 |7 Tl 58 &
Slel o 4(2E] 2 e e I wp w w | 58 | craNsizE
ELEV DESCRIPTION o 2 2 2a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH <|5 E >|28 < | O UNCONFINED + FIELD VANE . ¥ )
El= Z2[EC| & |o QUICKTRIAXAL x LaBVANE | WATER CONTENT (%)
i 20 40 60 8 100 20 40 60 km3 |GR SA sl CL
o o711 2z
(SHCL)
284
[e]
283
[e]
282
occasional silt layers 281
[e]
280
0 72 28
279 (SHCL)
278}
o
277
o]
276
Continued Next Page 20
4+ 3 Numbers refer to 1545
' Sensitivity T (%) STRAIN AT FAILURE
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Ministry of
Transportation

)
A

Ontario moRBER
RECORD OF BOREHOLE No 426-8 30F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-8 N 5 047 611.4 E 316 573.1 ORIGINATED BY st
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILEDBY _ wM
DATUM _Geodetic DATE 23.09.04 - 28.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [3_-': v '-éi RESISTANCE PLOT pasme | MTURAL - REMARKS
I
5 wnl|23] 3 20 40 6 80 100 M Ommr Wl 53 &
9 gl . u =Rl =z ) L L 1 L wp w wl >4 GRAIN SIZE
ELEV DESCRIPTION .n_. e g % <] 'C:) SH STRENGTH kPa O DISTRIBUTION
DEPTH <3 E >3 8] < |o UNCONFINED ~ + FIELDVANE y )
El= 2|20 @ [o quokTrRAAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 k/m3 |6r sA st cL
274.9 275
204 Gravelly SAND, occasional cobbles
\éery Dense ss | 67 9 25 64 11
rey
Wet (SI+CL)
274
273
272]
SS | 50/
.075 o
271
270.6
247 SAND, trace gravel, trace silt,
occasional silty sand layers
Compact to Very Dense
Grey
Wet 270
SS 11 o 8 82 10
(SHCL)
268
267
SS 60/
125
Continued Next Page
+3 %3 Numbers refer to

Sensitivity

20
‘5*1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

—
[

Ontario rUREER
RECORD OF BOREHOLE No 426-8 40F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-8 N 5 047 611.4 E 316 573.1 ORIGINATEDBY _SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILEDBY __wM
DATUM _Geodetic DATE 23.09.04 - 28.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« w RESISTANCE PLOT NATURAL — REMARKS
[-I_J %) :1.‘ PLASTIC L URE LQuiD . A
= wl<2] 8 20 40 60 80 100 |UMT Wt S 6
9 « d1= 8 = ) 7 1 | 1 we w w | 3 g GRAIN SIZE
ELEV b . & )l w ; % I g SHEAR STRENGTH kPa Y — DISTRIBUTION
DEPTH ESCRIPTION glzl E | § 3&| < [o unconrmen  + FiELDVANE . Y %)
El= 2lg°| 4 [o quoekTRAxaL x Lavang | WATER CONTENT (%)
[} 20 40 60 80 100 20 40 60 wm3 |6R sA st cL
265
264
263
o]
262
261
260
o]
259
257.8 258
3756 Silty SAND, some gravel, occasional
cobbles
Very Dense
Grey
Wet
257
[o]

Continued Next Page

3.

Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
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Ministry of
Transportation

—
[10A

Ontaric ToREER
RECORD OF BOREHOLE No 426-8 50F5 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-8 N 5047 6114 E 316 573.1 ORIGINATEDBY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing COMPILED BY WM
DATUM _Geodetic DATE 23.09.04 - 28.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B, Y [RESISTANCE PLOT pasnc MR gl = | REMARKS
MOISTURE - I
= wl28| 9 20 40 80 100 [ comas WT| 5O &
21 & wlizg| z e T wp w w| 58 | crawsiE
ELEV DESCRIPTION & ] w b= % a g SHEAR STRENGTH kPa \ o ; DISTRIBUTION
DEPTH <|= E S|3&| < |0 UNCONFINED  + FIELD VANE
2 t1298]| > CONTENT (% Y )
El= z|2O| @ | quickTRIAXAL x LABVANE | WATERCO (%)
© ] 20 40 60 80 100 20 40 60 wwm3 |GR sA s1 oL
255
254
ss | 50/ ° 4 55 40 1
075
253
252
251
S | 50/
00 |
250
2484
469  END OF BOREHOLE AT 46.94 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH
(m)
29.09.04 0.2
30.09.04 0.18
1.11.04  0.00
08.12.04 0.1

+

3

3.

Numbers refer to
Sensitivity

20
55 (%) STRAIN AT FAILURE




Ministry of
Transportation

—
[

Ontario muRBER
RECORD OF BOREHOLE No 426-8A 10F2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-BA N 5047 612.9 E 316 573.1 ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ WM
DATUM _Geodetic DATE 28.09.04 - 28.09.04 CHECKEDBY __ MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w o [RYNMIC CONE PE — | remares
l.t_.x w é PLASTIC SR LQuID - T
= o |22 8 20 40 6 8 100 | comawr M| 58 &
Sl Wiz 2| = 1 | . . i wp w wo| 58 | GRAINSIZE
ELEV DESCRIPTION Sla| & 2|23 2 [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH <|z % >[33| T |o UNCONFINED  + FIELDVANE ¥ )
£l= £2|20| @ [e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
2953 ° ] 20 40 60 80 100 20 40 60 kWm3 |GR sA s cL
00!  DCPTfom1.52m.
294
293 )
262 k
291 2
290 ?
289
287

ONTMT4S 2316(426).GPJ 07/01/05

286

280

Continued Next Page

+

3

3.

Numbers refer to

Sensitivity

20
’5%5 (%) STRAIN AT FAILURE
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Ministry of D
Transportation D D
Ontaﬁo THURBER
RECORD OF BOREHOLE No 426-8A 20F2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-8A N 5047 612.9 E 316 573.1 ORIGINATED BY _sL
HWY 1 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY __ WM
DATUM _Geodetic DATE 28.09.04 - 28.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w  |RESISTANCE PLOT NATURAL REMARKS
[T < PASTC e HoUO| ’:‘:
I~ nl|=3]| 8 20 40 60 8 100 ["MT  coer M| SO &
S & w 22| z 1 N 1 1 1 wp w w | 3 g GRAIN SIZE
_ELEV_ DESCRIPTION Ela o 2 o2& 'g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH <| 2 E >13 3 < | O UNCONFINED + FIELD VANE Y )
Elz z 20| @ |e quickTRAxAL x LABvANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
285 \
284 k
283 AN
282
281
280
279 \
278.3
17.0 END OF DCPT AT 17.04 m.
+3, % 3. Numbers refer to

Sensitivity

20
‘5“2%5 (%) STRAIN AT FAILURE
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Ministry of /-
Transporiation D D
Ontario THURBER
RECORD OF BOREHOLE No 426-10 10F 2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-10 N 5 047 630.7_E 316 569.1 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 29.09.04 - 29.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x© w RESISTANCE PLOT NATURAL - REMARKS
M o 2 & maste e wun) b
5 w|<3]| 3 20 40 60 80 100 | wrl Z 5 &
9 gl u =E| z bl 1 1 L I wp w WL DE GRAIN SIZE
ELEV DESCRIPTION & g 2 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH <|2 E > 138] < |O UNCONFINED  + FIELDVANE ¥ %)
El= Z2|%0] G [e QUCKTRAXAL x LABVANE | WATERCONTENT (%)
295.4 w 20 40 60 80 100 20 40 60 km3 |GR SA s CL
00, . ToPSOIL L]
0.1 SAND, trace silt
Brown o
294.8 Maist 295
0.6 SILT, trace clay, trace sand,
occasional iron oxide staining
Compact to Dence 1] ss | 11 4
Grey
Wet
294
2 8S 46 [}
283
3 SS 21 [s
4 SS 14 0 4 91 ©
292
291.1
4.3 SILT, some sand
Loose 291
Grey
Wet 5/ss| 8 9
289.9 290
55 SILT and SAND
Loose
Grey
Wet
s 5 269 °
8S ] o] 0 41 57 2
287
SS | WH 286
285.6
9.8 END OF BOREHOLE AT 9.75 m.

Continued Next Page

+3 %3

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE
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@ Ministry of -
Transportation D D
on‘aﬁo THURBER
RECORD OF BOREHOLE No 426-10 20F2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-10 N 5 047 630.7 E 316 569.1 ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 29.09.04 - 29.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROF"_E SAMPLES E g RESISTANCE PLOT - NATURAL . - REMARKS
(2] MOISTURE + I
= || 8 20 40 60 80 100 ["™MT  comr M| 5O &
9 x w = 1 L L L L wp w w | 3 g GRAIN SIZE
ELEV DESCRIFTION Sla| €| F|25) 2 [SHEARSTRENGTHKPa ————t DISTRIBUTION
DEPTH <|Z E:. > 13 3 < | © UNCONFINED + FIELD VANE Y )
El= 2]20| § Je auckTRaxAL x LABVANE | WATER CONTENT (%)
[ 20 40 60 80 100 20 40 60 km3 1GR SA SI CL
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
29.09.04 234
30.09.04 1.37
11.11.04 074
08.1204 0.71
+ 3, x 3. Numbers referto

Sensitivity

20
155 () STRAIN AT FAILURE
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Ministry of
Transportation

—
[0

Ontanio moRaER
RECORD OF BOREHOLE No 426-10A 10F2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-10A N 5047 630.7 E 316 569.1 ORIGINATED BY _sL
HWY 1 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __wM
DATUM _Geodetic DATE 29.00.04 - 29.09.04 CHECKED BY MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w  |BIEAMIC SONE £E i N
F_._l ) # PLASTIC | Re LIQUD i
= n|<E| 8 2 40 60 80 100 | comewr M| 5O &
olgl w | Y{ZE] 2 e — wp w we| 58 | GRANSIZE
ELEV DESCRIPTION l“_- 0 2 S5 g SHEAR STRENGTH kPa \ o . DISTRIBUTION
DEPTH < |2 E 5133| < |o UNCONFINED  + FIELDVANE v %)
El= 2 20| I |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
295.4 w 20 40 60 8 100 20 40 60 kNm3 |GR sA SI CL
00 pcPTfrom1.52m.
294
293
292
291
290 g
289 s
288 >
287 \
286
Continued Next Page
+3,x 3, Numbers refer to

Sensitivity

20
15®5 (%) STRAIN AT FAILURE
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- [
":'@;\sstgyo%ﬁon D D

On'ario THURBER
RECORD OF BOREHOLE No 426-10A 20F2 METRIC
W.P. 5403-04-01 LOCATION Municipal Service Road, 426-10A N 5047 630.7 E 316 569.1 ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (OCPT) COMPILEDBY __wM
DATUM _Geodetic DATE 29.09.04 - 29.09.04 CHECKEDBY __MA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w  |RESISTANCE PLOT NATURAL - REMARKS
(SN g % pusTe e uoun| b
= ol|2Z| 8 20 40 60 8 100 | cowr M| 5O &
8 o© wl= B = I L f L X wp w wel 2 g GRAIN S1ZE
Llg| w J]la5] & [SHEARSTRENGTHkPa
ELEV DESCRIPTION = 2123 R ——— DISTRIBUTION
DEPTH <|3 c| 3 38| < [o UNCONFINED  + FIELDVANE ! y %)
El=z Z|2O| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
1] ® [0} po]
r} 20 40 60 8 100 20 40 60 wm3 |er sa sI cL
285 \
284
283 N
282.0

134 END OF DCPT AT 13.39m.

3

+3 x3. Numbers refer to

20
Sensitivity 58S (o0) STRAIN AT FAILURE




Municipal Service Road over Magnetawan River South Crossing

Appendix B

Laboratory Test Results

THURBER
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Hwy 11 Katrine

FIGURE B1
GRAIN SIZE DISTRIBUTION
Sand to Sandy Silt
Size of openings, inches U.S.S. Sieve size, meshesdinch
6 Ll 3 o " Y% Yoode 3 4 810 16 30 40 5080 100 200
100 TP %
o h
Tt ]
S \
70
: I
E 60
% A\
=z
T 5
SNl \
z
i
O 40
id
i
EL \
L )\
20 3 \w
o ™
i CURRE
o N
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE | FNE coarst |mEDM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 426-3 6.40 288.70
X 426-3 10.21 284.89
A 426-3 34.27 260.83
* 426-4 1.07 29413
) 426-4 4.88 290.32
Lo 426-4 33.83 261.37
Date .January.2005 ... [_—] D Prep'd .....HS ...
Project .5403-04-01, Chkd. ....... MA .

THURBER
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Hwy 11 Katrine

FIGURE B2
GRAIN SIZE DISTRIBUTION
Sand to Sandy Silt
Size of openings, inches U.S.S. Sieve size, meshesfinch
& 4'1(,- 3" 111/2- 1 Z,\-;‘g-%- 3 4 810 16 30 40 5060 100 200
100 Jg::‘: =W§i§
90 &
80 \
(IHERAY
70 Y
K
2 N
£ 60
x
i}
=z
T 50
-
z
S w0
¥ \
W
2 \
30 \ \
» e
4 \\:mq
L Moo
0 huiid
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | MEDIUM|  FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 426-7 3.35 292.15
X 426-7 11.89 283.61
A 426-7 14.94 280.56
* 426-7 24.08 271.42
© 426-7 36.12 259.38
Date .January2005. . . D D Prepd ... HS .
Project .9403-04-01. . Chkd. ....... MA ..

THURBER
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Hwy 11 Katrine

GRAIN SIZE DISTRIBUTION FIGURE B3

100

90

80

70

60

PERCENT FINER THAN
3

Sand to Sandy Silt

Size of openings, inches U.S.S. Sleve size, meshesfinch

6 4l 3 e 1" Yy Ton 3
5 4l 3 - 1 3(4 ;3{8 3 4 810 18 30 40 5060 100 200

N s A

X \Q\

| AL

30
20 \ R
. IS
0 I %d:%
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE coARse |MepwM|  FinE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 426-10 7.92 287.48
X 426-8 10.06 285.24
A 426-8 16.15 279.15
* 426-8 - 26.82 268.48
® 426-8 41.86 253.44
Date .January 2005 . . D D Prep'd ... HS .
Project .9403-04-01. Chkd. ....... MA .

THURBER
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Hwy 11 Katrine

FIGURE B4
GRAIN SIZE DISTRIBUTION
Clay
Size of openings, inches U.S.S. Sieve size, meshes/inch
6" 4y 3" o 1" 3o 103 3 4 810 16 30 40 5080 100 200
100 1 1 L - L 1 1 -r * ' : E
90
% N
{
70 §
z ] |
£ e
o
]
5 |l 1
w
S \
S a0
: S
o
30 XI
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coBBLE| COARSE |  FINE coarse | mEDiuM|  FinE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 426-1 3.35 291.75
X 426-1 7.92 287.18
Date .January 2005 . .. D D Prepd .....HS ..
Project .5403-04-01. Chkd. ....... MA. .

THURBER




Hwy 11 Katrine

THURBGSD 2316(426).GPJ 07/01/05

FIGURE B5
GRAIN SIZE DISTRIBUTION
Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
€ T e Y Y 3 4 810 18 3& 40 5080 100 200
100 il ey
I\T‘s“ N
90 N
o li
" \
z J ﬁ\
E 60
i
z w \
5 |
z
S 1
&
u
a
30
20
|
10
oLl
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
cOBBLE| COARSE | FINE COARSE |MEDIUM|  FINE SILT and GLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) 426-10 3.35 292.05
x 426-3 1.83 293.27
A 426-4 2.59 292 .61
* 426-4 7.92 287.28
©® 426-7 4.88 290.62
o] 426-8 3.35 291.95
Date .January 2005 . D D Prep'd ...... HS.. ..
Project .5403-04-01. Chkd. ....... MA ..

THURBER




Hwy 11 Katrine

THURBGSD 2316(426).GPJ 07/01/05

FIGURE B6
GRAIN SIZE DISTRIBUTION
Sand and Gravel to Gravelly Sand
Size of openings, inches U.S.S. Sieve size, meshesfinch
GI' 4|1a- 3 1|1/2- 1° Yo 1?-3@- 3 4 810 f 30 40 5060 100 200
100
90 H
N
80 \:Tt\m l
\\ \
20 \\\
XK
2 LN
60
; RN
z \
w \
- \ |
i \
O 40
i
w
E Yl
30
20 \
10 \.\
o ™
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE | FiNE COARSE |MEDIUM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 426-3 17.83 277.27
X 426-3 30.02 265.08
A 426-4 30.63 264.57
* 426-8 20.73 274.57
Date .January 2005 . . . D D Prepd ...... HS....
Project .9403-04-01. Chkd. ....... MA ...

THURBER




ATTERBERG LIMITS TEST RESULTS

Hwy 11 Katrine

FIGURE B7

THURBALT 2316(426).GPJ 07/01/05

PLASTICITY INDEX

60

10

CH
Cl ‘\?/
N
R~
Y
cL
/
» /
//
cL
CL-ML j MI-O! MH-OH
ML oL
10 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 426-1 3.35 291.75
X 426-1 7.92 287.18

THURBER




Municipal Service Road over Magnetawan River South Crossing

Appendix C

Data From Shaheen & Peaker Report



‘ll"mabon Foundation Design
Ontario
RECORD OF BOREHOLE No RT4 10F 1 METRIC
W.P. 314-89-00 LOCATION  Municipal Service Rd. Crossing over Mag 1 River-Coords N § 047 521.2; E 316 637.1 ORIGINATED BY RA
DIST 52 HWY 1 BOREHOLE TYPE _ Hollow Stem Augering COMPILED BY GY
DATUM _Geodetic DATE 25.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES [+ 4 W IRESISTANCE PLOT AATURAL RE KS
w I rasTc uawo [~ MAR
< 2l o usr < wr| £ 5 &
5 olz5] @ 20 40 60 80 100 CONTENT z2
18| w| BleE] 3 Y T — wp w w | 2% | GrANSEE
LELEV. DESCRIPTION |2l & | 2[Zg| & [SHEARSTRENGTH kPa —————y DISTRIBUTION
DEPTH 3 E [ >|138 < ] O UNCONFINED  + FIELD VANE Y %)
£1z Z[&°] 4 |® QuickTRIAXIAL x LABVANE | WATER CONTENT (%)
285.6] Ground Sudtace w 20 4 6 80 10 20 4 60 xum3 JGR sA s1 cL
0.0 .
100 mm Topsaoll l 1| ss 4 d
T12]ss{s
foose l
to
v - 204
oore | 113]ss| 4 o
SILTY FINE SAND moist | . l v’
with organic matterto2.2m, . - -
tayered wel [14]ss| 1 203} g 0 60 (40
b'°°“ .
compact I
l §[ss}| 8 I
116fss| s P
brown l “SS7:
_____ ) — 291 Low N-value
grey [17]ss{ 1 o probaby
2003 : [ hydrostatic upift
§3]  End of borehole
Borehole abandoned because of
sand backup in holiow stem augers
For continuation of BH RT1 see BH
RT1A
Ground water not stabilized on
completion of boring
*Ground water leve! estimated from
moisture condition of soil samples
+3 x 3. Numbers refer to 2
X7 gensitivity 5PS  (o) STRAIN AT FAILURE

10



sty of )
.‘r‘r;“‘;s"ym Foundation Design
Ontario
RECORD OF BOREHOLE No RT1A 10F1 METRIC
W.P. 3148900 LOCATION  Municipal Service Rd. Crossing over Magnatawan River-Coords N § 047 519.9; € 316 637.9 ORIGINATED BY RA
DIST 52 HWY 1 BOREHOLE TYPE _ Holiow Stem Augering COMPILED BY G.T
DATUM _Geodelic DATE 31.05.01 CHECKED BY ___LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & w | SIeTANCE PLOT I v | remarks
W, g PLASTIC STURE ppwd IS b o s
5 wl|$35]| @ 20 40 60 80 100 UT coNTENT zZ9
(&l w( S(cE| 3 YT r—— we w w | 5 ¥ | GRANSIZE
_ELEV | DESCRIPTION .“_- | ¢ I|ze .S_’ SHEAR STRENGTH kPa \ o . DISTRIBUTION
DEPTH S{3| £ | 5|33 < |o UNconFINED  + FIELD VANE %
z |88 @ WATER CONTENT (%) | T %)
& Z15°| © |e QUICKTRIAXIAL X LABVANE
295.6 Ground Surface ‘” 20 4 6 8 10 20 40 6 juum3 JGRSA S CL
0.0
295
294
Augered to 4.6 m
) )
For soil profile see Borehole RT1 203
8§81 through §87
292,
291.0 201
46|  SILTY FINE SAND ; with dark grey | {11]ss!l 9 b
organic layers, loose, brown, wet .
290.3
T
53 CU‘YEY.S'L Vi]2|8s| € 200 0 18 62 20
fim, grey, wet %
289.6 v +$
6.0 clayey
alTw | PH ° 19.0
faminations
289
° 016 84 0
- 4|ss| 9
some fine sand,
288}
koose Io compadt, 5| ss| 18 °
grey,
wet
287
6|sst 7 °
286.0 2861
96|  End of borehote
Water used for washboring and
dritling mud used for counter-
balancing hydrostatic upiift
Ground Water level not stabilized
upon completion of boring
BHRT1A driled 1.3 m S and 0.8 m
E of BHRT1

+

3

x 3. Numbers refer to

Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE
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Foundation Design
Ontario
RECORD OF BOREHOLE No RT2 10F3 METRIC
W.P. 314-99-00 LOCATION  Municipal Service Rd. Crossing over Magr River-Coords N 5 047 540.6; E 316 630.7 ORIGINATED BY RA
DIST 52 HWY 11 ) BOREHOLE TYPE __Hotlow Stem Augering Washboring, NQ Rock Coring & D.C.P.T. COMPILED BY G.T
DATUM _Geodetic DATE 28.05.01 to 30.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES -4 W IRESISTANGCE PLOT — . REMARKS
¥y 3 rasne ERL vl B A
E Y EXI R 20 40 60 80 100 | cowma M| ZO
2ls 81cel 2 L1 wp " wi| 58 | cransie
a [} w J1lZza o SHEAR STRENGTH kPa —_——————y DISTRIBUTION
ELEV DESCRIPTION =] ‘9_: £|5%]| E
DEPTH 3|3 51338| T |0 UNCONFINED  + FIELD VANE Y (%)
3 Z|€O| & |o QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
295.1} Ground Surface u 20 40 60 80 100 20 40 €0 mum3 |GR SA s1 CL
00 - l 58
1|ss] s q
roctiets ¥ l !‘
""" wet |112]ss| « 24 b
T1a]ss| s ° 07 3 0
| 203}
.[ 4 $S 1 o
. 202
l 58S 2 o
grey organic sit layers [1s|ss| e 291
orey 117 ss]| e p
118 |ss| 7 L
SILTY FINE SAND . I pre
with siit layers, l 91| 8s -] ]
very foose to loose I 9
1110 ss | a 288}
T141] ss| @ 4
l | 287
l 258
l 112 ss| s b 0 45 (55)
I HST Augering
[] 285 Washboring
1112 ss | 7 d
| 2
11| ss| 10 9
| 282
: 281
| 2801 o
5.0 Continued Nexi Page pos
3 ., 3. Numbers refert
+X e 1o 1585 (o) STRAIN AT FAILURE

Sensitivity 10



'hr‘rlzr;rl\sslgogfauon Foundation Design
Ontario .
RECORD OF BOREHOLE No RT2 20F3 METRIC
W.P. 314-99-00 LOCATION  Municipal Service Rd. Crossing over Magnetawan River-Coords N 5 047 540.6; £ 316 630.7 ORIGINATED BY R.A
DIST 52 HWY 11 BOREHOLE TYPE _ Holtow Stem Augering, Washboring, NQ Rock Coring & D.C.P.T. COMPILED BY GT
DATUM _Geodetic DATE 28.05.01 to 30.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [+4 W IRESISTANCE PLOT NATURAL - REMARKS
(= < PASTC  Loeme  wowo) B
= o|$35| @ 20 4 60 80 100 |™M  coama M| T &
9 ] wlzel = 1 1 1 f 1 wp w w | 3 g GRAIN SIZE
Lla B J12a © |SHEAR STRENGTH kPa P — DISTRIBUTION
ELEV DESCRIPTION =l |52 &
DEPTH é S| £ | 5]33] £ |o unconFiNep  + FIELD VANE Y )
£1= Z[%C] @ |e quickTRaxiAL X LABVANE | WATER CONTENT (%)
2804 w 20 40 60 80 100 20 40 €0 wm3 JGR SA SI CL
15.0 I 4 280
I 15| SS 16 a 08 11 O
SILTY FINE SAND . I
compact, 278
grey |
w |
| | 278
l ]
N L 277
gravelty °F 16| SS 58 ]
\
1 275, /
{ 274
| l 273}
l 272
{ an
. 17| S8 10 -]
270.3 I 5 May 28
248 NQ
3 77 t—+———F—t—t3t 0 11  J--e-
8. NQ May 29
GRAVELLY SAND X
with silt, e
cobbles and bouiders °°‘# 20| ss | v 269
very dense, N May 29
grey, wet T~ N TN N R I A (N AN N IR A R R SR RN S N
U I21) NQ
PN 30
osf22| Na 268 May
.° '.é
. .‘
D.C.P.T. from 28.0m t0 26.2 m (150 W0]23| ss | 9
blows) e
266.9 ‘o I'241° S5 660 267 ol 2771 2 0
282 End of borehole
Water used for washboring and
dnilling mud used for
counter-balancing hydrostatic upiift
Ground water level not stabilized
upon completion
Continued Next Page 3 U3 Numbers refer to 20
X 1585 (o) STRAIN AT FAILURE

Sensifivity 10
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Tm'mwm Foundation Design
Ontario
RECORD OF BOREHOLE No RT2 30F3 METRIC
W.P. 314-99-00 LOCATION Municipal Servics Rd. Crossing over Mag 1 River-Coords N § 047 540.6; E 316 630.7 ORIGINATED BY R.A
DIST 82 HWY 1 BOREHOLE TYPE __Hotlow Stem Augering Washboring, NQ Rock Coring 8 D.C.P.T. COMPILEDBY __GT
DATUM _Geodetic DATE 28.05.01 t0 30.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ” "z‘-' RESISTANCE PLOT NATURAL wowo 'i REMARKS
= £z 3 20 4 6 8 100 |* me | £ &
Ol 8 20 1 1 1 f 1 =)
= el =z w w w g GRAIN SIZE
m Elal g | 2]28| 2 [sHeARSTRENGTH KPa P e DISTRIBUTION
DEPTH DESCRIPTION E H £l g 3%| % |o unconrmen  + FiELD vANE Y o
£z 25| @ |e quckTRuxaL x LaBvANE | WATER CONTENT (%)
w 20 40 6 80 100 20 40 60 wum? |GR SA SI CL
*Ground water level astimated from
moisturs condition of SS sampier
and soll samples
Dynamic Cone Penetration Test
performed from 186 mio 244 m
and Sol stratigraphy inferred only

3.

20
Numbers refer to 1545

10

{%) STRAIN AT FAILURE




Foundation Design
Ontario
RECORD OF BOREHOLE No RT3 10F3 METRIC
W.P. 314-99-00 LOCATION Municipal Service Rd. Crossing over Magnetawan River-Coords N 5 047 508.9; E 316 591.2 ORIGINATED BY R.A
DIST 52 HWY 1 BOREHOLE TYPE _ Hollow Stem Augering, Washboring, NQ Rock Coring & D.C.P.T. COMPILEDBY _ G.T
DATUM _Geodelic DATE 22.05.01 to 24.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOTL NATURAL ’:.: REMARKS
=R PASTC  posrune UV
= nl$3] 8 20 4 6 680 100 | cowmr ] ZO &
S« alzel z 1 1 1 1 N wp w we| 2 ¥ | cRamsizE
al8| 4| 2]25]| 2 [SHEARSTRENGTHKPa ———— DISTRIBUTION
| ELEV. DESCRIPTION =z =15z &
DEPTH s|3 [ 3]38| £ |o unconrined  + FIELD VANE Y %)
£l Z|5°| @ | quckTrRiaxiL x LaBvANe | WATER CONTENT (%)
234.0| Ground Surtace u 20 40 60 80 100 20 4 & kwum3 JGR SA SI CL
0.0 80 mm Topsoll 4 | ss o
stm; FINE SAND . l 2 | ss S
yered, moist | .
very loose to loose s l
wet .
grey [ 3| ss °
2027 traces of organic matter *f 4
22 CLAYEY SILT
o 0 13 74 13
some sand ’/5 4 s IH
traces of organic matter, /’ ]
very soft to stiff /11 s | ss ]
4
291.2 ey wet /
a7 SILT
some fine sand 6| ss 9
laminated,
loose to vry loose 7| ss ° 01387 0
26897 orey wel
5.2 .
l 8| ss = <
l H: | 280
. I .;._.
L polss| 3 P Hotiow Stem
SILTY FINE SAND l Augering
with silt layers, .
| 288)
grey wet . l 10| S§ ) o Washboring
: 1] 8ss| 4 287 ©
l 286
l 121 s | 1 d )
very loose [ $812:
to . Low N-value
285
oose l J probably due (o
compact ]
{ 13| ss| 13 264 4
| 263
: 14{ 8ss | 15 p
l 282
l J1s] ss | 28 281 o 83 17 d
2789 | 280
50 Continued Next Page +3 3. Numbers refer to 5 s

Sensitivity 10

(%) STRAIN AT FAILURE




Ministry of . .
e epbtation Foundation Design
Ontario
RECORD OF BOREHOLE No RT3 20F3 METRIC
WP, 3149900 LOCATION  Municipal Servics Rd. Crossing over Mag River-Coords N 5 047 580.9; E 316 5912 ORIGINATED BY RA
DIST__ %2 HWY _ 41 BOREHOLE TYPE _Hollow Stem Augering, Washboring, N Rock Coring & D.C.P.T. COMPILED BY __ G.T
DATUM _Geodetic DATE 22.05.01 to 24.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES é: E(-', RESISTANCE PLOT& o— - REMARKS
@ PASTIC  pxstume X
= MEEI K 20 4 6 80 10 (™  came W} ZO0 &
] ] w El z 1 L f 1 1 wp w w |3 E GRAIN SIZE
ELEV DESCRIP El2| ¥ | 2]|28| 2 [SHEARSTRENGTHKPa . OISTRIBUTION
DEPTH TION 3 3| £ | S|38] £ {o uncowrmep  + FiELDVANE Y )
£lz Z2{E°] @ |eo quckTRaxaL X LABVANE | WATER CONTENT (%)
279.9 w 20 40 60 8 100 20 40 60 wm3 |GR SA SI CL
15.0 l
1 ©|ss | 1
l 279}
- 17| SS 3 278L d
SILTY FINE SAND l
with sit layers . l
compact to dense . l _
grey wet l m
l 18| ss | 34 ¢ 0 67 3 0
d 276} May 22
. l May 23
l )
l J1w9] ss| 30 ze [
| 274
l 20| ss 7 * o *§520:
73 Low N-value
l 273 eto
probable lower boundaty l 212 \
271.6]  of sitty sand deposit |
233 ‘o.
-8
S . 271
..,. \
._a-,;'.
oo 270
A ‘
GRAVELLY SAND ac
with cobbles and bouiders, O J ‘\
dense to very dense, s : 269/
grey, wet 0
-
<o \ -|May 23
o of—b—+—+ =~ 4+ 1 1 |....
' May 24
* 121 85 [ean3
o
2.4 267
.
e
A A
fly SRS =0
ez
0854 ‘o]z ss | ®
205 |  End of borehole J\\
264.9 265
30.0 Continued Next Page b3 w3 N refer to ‘535
. Sensilivity 95 (%) STRAIN AT FAILURE
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Ontario

Foundation Design

RECORD OF BOREHOLE No RT3

3

OF 3

METRIC

W.P. __ 314-9900 LOCATION  Municipal Service Rd. Crossing over Magnetawan River-Coords N 5 047 508.9; E 316 591.2 ORIGINATED BY RA
DIST __ 82 HWY 11 BOREHOLE TYPE __ Hotiow Stem Augering, Washboring, NG Rock Coring & D.C.P.T. COMPILEDBY _ GT
DATUM _Geodetic DATE 22.05.01 to 24.05.01 CHECKED BY LSR
SOIL PROFILE SAMPLES |o | w RN N EENETRATION . REMARKS
= S { AT osnme  YOUO| £
P g|SE| 2 2 @ o w w | ome 2B e
|| w| 3|2E| & [sHearsTRENGTH KPa e " w | 2% | Sham
ELEV- DESCRIPTION = K- 3 213¢| £ —o——— OISTRIBUTION
DEPTH E 2 5|33| < |o unconweneo  + FELDVANE Y %)
£z z|€C| @ |o quekTRiaxAL x LABVANE | WATER CONTENT (%)
264.9 o 20 4 6 80 100 20 40 60 km3 |GR SA SI CL
264.7 —]
302|  Endof Dynamic Cone Penetration Tast
Dynamic Cone Penelration Test
performed from 21.3 mto 26.8 m,
Sol stratigraphy infeed only
Dynamic Cone Penetration Test
pertormed from 20.6 mto 30.2 m
Piezometer installed 10 6.7 m
Stablized ground water level in
piezometer at 0.5 m (May 29, 30 and
June 0172001)
20
+1.x? mm © ‘535 (%) STRAIN AT FAILURE
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"I"r-an. spudnaﬂon Foundation Design
Ontario
RECORD OF BOREHOLE No RT4 10F1 METRIC
W.P. 314-99-00 LOCATION  Municipal Service Rd. Crossing over Magnetawan River-Coords N 5 047 616.9; E 316 583.3 ORIGINATED BY RA
DIST 52 HWY 11 BOREHOLE TYPE __ Hollow Stem Augering COMPILED BY GT
DATUM _Geodetic DATE 24.05.01 CHECKED BY LSR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g " :(W_, RESISTANCE PLOT & CATURAL o . REMARKS
MOISTURE
5 nl$5| @ 20 4 6 80 100 | come w|EG &
2181 .| YlaE] 2 L wp w wo| S | oramsize
_ELEV | OESCRIPTION t g a R R a g SHEAR STRENGTH kPa ' o DISTRIBUTION
|oePm E Si & | 535|381 £ ]|o UNCONFINED  + FIELD VANE Y )
£l z[Z0] @ |o QuCKTRIAXAL X LABVANE | WATER CONTENT (%)
295.1} Ground Surface u 20 4 60 80 10 20 4 kNm3 JGR SA SI CL
o0 S0 mm Topsoll l 1| ss | 10 .
SILTY FINE SAND ) °
2044
0.7
very 1 2]ss| 1 . 9
soft ,// ) 4 24
- 4
st a5
V3] ss| 1) 017 73 10
with onganic matter /|
______________ N 203
c T
LAYEY Stt very ﬁ/ 4| ss| 2 °
trace sand and gravel, gy L U
2019 grey. wet y 202
. -
32 5| Tw{PH o 10.6
SILT slss| s 21 o 05 950
trace fine sand,
foose, grey, wet
7|ss i a” °
_____ 290
with sand slss| s b 043 5 1
2892
59 l 289 s
g)elss| s b S§7, $812
I and $S13
. l Low N-vafue
SILTY FINE SAND . 10! ss 4 288} probabty .due l'o
very loose to loose | hydrostatic upift
grey, wet [
g1l ss| s 9
| 287
I 12| ss | 2 d
l 266
- [+3
2855 1 13|ss| 3
96|  End of borehole
Ground water level not stabilized on
completion of boring
*Ground water level estimated from
moisture condition of SS sampler
and soll samples
+3.x 3, Numbers refer to 1505
Tt Sensit

10

(%) STRAIN AT FAILURE
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Municipal Service Road over Magnetawan River South Crossing

Appendix D

Drawings
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THURBER



L SOUTH ABUT.

BRGS.

¢

o
A3

2
-
(o]
<cz
O ui
zO
D>
25 o
426-1 ¥
L S G
.S
RT1A‘_RT1

METRIC

] DIMENSIONS ARE IN METRES

" AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No 2006-5148

WP No 5403-04-01

. NORTH ABUT. BRG

MAGNETAWAN RIVER
SOUTH CROSSING
MUNICIPAL SERVICE ROAD

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET
651

A\

Marshall
Macklin
Monaghan

PROJECT MANAGERS » ENGINEERS * SURVEYORS » PLANNERS

L\
DD THURBER ENGINEERING LTD.

THURBER

DISTRICT OF
PARRY SOUND

KEY_ PLAN
¢ 30pm Jum
426—1¢ ‘_RT1A/RT1 ¢426—3 R72 ¢426—4 SOME: 1750 426—745 ‘RTS RT4‘ 4}426_8 4264—}10 LEGEND
¢ BoreHole by THURBER
N X Dynomic Cone Penetration Test (cone)
¢ SOUTH {ABUT. BRGS. ¢ SOUTH PI PROPOSED GR [ L @
11-NOV-04 SILT i H ER / 6 ADE i NORT-l PIER NORTH ABUT. BRG " BoreHole by SHAHEEN & PEAKER LIMITED
300 | Looselto Compact N Blows /0.3m (Std Pen Test, 475J/blow)
CLAYEY [SILT TO SILTY CLAY \‘ 8-DEC—04 8-DEC-04 8-Dhc_os I—JUN-O7 CLAYEY SILT SAND and GRAVEL SILT 300 CONE  |Blows /0.3m (60" Cane, 4754/blow)
Sqft| to Very,Stiff  cole TOPSOIL CONE B conel| ~] TOHASOIL = Very Soff Very L ery Loose :
N L 294, i CONE ry Loose  cone Y PH P , Hydraul
205 4~ =100 v et 100 N y IZVMIRY 229040571 100 N v N__No Very Stiff 100 nBN [y 100 N \to Compact : eressure ydraute
ey L el T I A 4 DR EANEEERDERIIEE, A=  TTaLbec 104 = FFF- 295
-AM’/-— ihL AR Iﬁ] HH SRR ﬁ NEEa J L b1 7L' T f é g r 5 {[8foecos Head Artesion Water
290 \ U Y vl INZABZEP 2R P 4Ry AND (=2 4L
% ATt e L S IRG A S N A - SANDY SILT 70 Si Nl B] [ 2 Mo ok o' 6 200 Piezometer
7 s e R R e T LY /SANGT [\ T b T | e ek et R RS WA 1 Y [ ! - o
9 K% A ‘ '_}. AR g D t 3 ‘ ' -,-_'_'h\Very Loose to Compact - ||| )-L qRININE % S O R I O I R 2 4| B R el | ‘ 90% | Rack Quolity Designation (RQD)
285 B 3 ot | B R 176 e s LR NN A | EENSR BN | ol L1 BINRE C- VY S NO | ELEVATION | NORTHING | EASTING
SILT IO IE 2 3 I S | Y 0 O A | g Y I R I \—ORIGINAL GROUND || ) nf L r3EILTY SAND TO SAND/Tiaf | ] ] : 426—1 2951 |5047512.3 316636.4
Loose to I LV 11 R O 01 B i [ O N TN Al L Aest ] Ivery Loose| it o f - == 426-3 2951 [5047531.5 | 316633.0
280 Compact L TEILTY—SA S AND] A S SILT AL O 28} || to Compact P Hrsf/ | [ | 4264 2952 [5047548.4 | 316607.9
, WY U SANDY# |- 11171 Very Loose fo Loose TR T T it T 280 s e —Ta0a75941 T 3163980
00759 ,.0740 | Very Loose-| | o A ] e 0 A A 174 B 26 295.5
SAND A—QOND GRAVEL o503 {450 % < Hss| to Very Densel | -les| 1|1~ O B 1o | ICR Y (- FON R O O O O A Ay ¢ B B 426-8 295.3_ |5047611.4 316573.1
275 Compact to Dense’vc00q18p g ] A e AP k4 SR IR O N IS IO G S A A A A | P Y O 426-10 2954 | 5047630.7 316569.1
T T T I NN I NI REE R SR R A R X e LU 3 A 275 RT1A 2956 |5047519.9 316637.9
RN IS ISR T4 A7 T ket sy 58282299 [0% 00 RT2 295.1 _ |5047540.6 | 316630.7
270 s AN Ahol Ly INENEE P LA Feoo%s00%S 00 €9BBLESFSO ;—B_EE,‘(&‘ RT3 294.9  |5047598.9 316591.2
1 o5 - |- AL "o . o 09- 0§ 0B 0570 0. S -
._-,O,_-%-cjgf bo o~0é7L£‘U“%g;%-.o. B SAND AND GRAVEL Eatea '-?565'5-” ‘ﬁwnglg-gfbg-gg?»ﬂlﬁ_‘.’_“_ T 270 RT4 295.1 _ [5047616.9 | 316583.3
BEAAN 9 AL IC [ ERA A 0%300% TO GRAVELLY SAND It Sl gtk (NI I I
265 x%.‘jff-\_" R 8-';"0‘” _o 0.0%95.0 Compact to 200%ds0)bor a3l e [ L (leo g
7o2%d 0¥ ox 1T OPB0 oL Very Dense LSPVE RE AR RS T =t 265
=222 hoPd) SILTY SAND TO Sang | I 3 Tf' T-FTsoflifo’ IR fsoqtian-
260—SAND_AND GRAVEL [ ] 00/ 0~ Compact fo || Aok SILTY SAND 10 SAND[ || [} || AL {EH — NOTE—
Very Dense " Very Dense - I COI"ﬂpOCf to Very DelJ';s# 8 flgg R R A PY J,U . 260 The boundaries between soil strata have been
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