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DETAIL
FOUNDATION INVESTIGATION AND DESIGN REPORT
RAPID RIVER BRIDGE REPLACEMENT
HIGHWAY 129, DISTRICT OF ALGOMA
G.W.P.5321-04-00, W.P. 14-74-07, SITE: 385-013

Geocres Number: 41J-74

PART 1: FACTUAL INFORMATION

1 INFRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of the proposed replacement bridge to carry Highway 129 over the Rapid River in Algoma,
Ontario.

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, records of boreholes, stratigraphic profile
and cross-sections, laboratory test results and a written description of the subsurface conditions. A
model of the subsurface conditions was developed from the data obtained in the course of the
investigation,

A Preliminary Foundation Investigation was completed by Thurber in the spring of 2007. The
factual information obtained in the course of that investigation has been combined with that
obtained in the course of the current investigation,

Dominion Soil Investigation Inc. reported a previous investigation in 1977 for a crossing of the
Rapid River on an alignment that lay further east than the alignment investigated in the current
assignment. The factual data from that investigation is included in Appendix C but it has not been
used directly in the analysis or preparation of recommendations contained in this report.

Thurber carried out the investigation as a sub-consultant to Marshall Macklin Monaghan, under the
Ministry of Transportation Ontario (MTQO) Agreement Number 5005-E-0042.

2 SITE DESCRIPTION

The Rapid River is an east to west flowing tributary of the Mississagi River and it crosses
Highway 129 approximately 49 km north of the junction with Highway 554 and approximately
100 m upstream from the confluence with the Mississagi. The Mississagi River runs from north to
south. At the site the river is approximately 10 m wide and 1 m deep and is fast flowing in a
boulder strewn channel. The river level was recorded as Elevation 317.8 in June 1996 and as
Elevation 318.3 in October 2006.
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Approximately 250 m south of the bridge site, and again 300 m north, Highway 129 lies close to
the top of the east bank of the Mississagi River. The ground rises relatively steeply to the cast of
the highway.

At 95 m north of the bridge, Lumber Lost Road runs west off Highway 129 and crosses the
Mississagi River.

The banks of the rivers are boulder strewn and an exposure immediately north of the bridge reveals
a sand and gravel soil containing numerous cobbles and boulders.

Immediately west of the existing bridge are the remnants of two abutments and roadbed from an
earlier crossing of the river.

There is no development in the immediate vicinity of the bridge.

Photographs of the site are included in Appendix E and show the existing bridge, the approaches
and the soil exposure north of the bridge site.

3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field-testing for detail design of this project was carried out between
September 7 and September 11, 2007. At the structure, four sampled boreholes were dritled to
supplement those drilled during the preliminary investigation during the period January 24 to
February 17, 2007. The new boreholes were number 07-RR15 through 07-RR18 and ranged in
depth from 4.7 to 12.6 m

Six foundation boreholes (numbered 07-RR1 to 07-RR6) that were drilled on three alternative
alignments during the preliminary investigation. The depths of these boreholes ranged from
10.7m to 12.4 m. All six boreholes have been included for reference, though BH 07-RRS and BH
07-RR6 are the most relevant to the foundations on the selected alignment.

The approximate locations of these boreholes are shown on the attached Borehole Locations and
Soil Strata Drawing in Appendix F.

In addition to the ten boreholes drilled at the abutment locations and immediate approaches, a total
of eight sampled boreholes were drilled at locations within the project limits to investigate soil
conditions affecting embankment realignment. These boreholes are numbered 07-RR7 through 07-
RR14. The depths of these boreholes ranged from 0.8 to 3.1 m.

The Record of Borehole sheets for all the boreholes are included in Appendix A and the locations
of the boreholes have been plotted on the Borehole Location and Soil Strata drawing,

Prior to commencing the site investigation, clearance was obtained from utility companies having
plant in the area.

A combination of hollow-stem auger drilling and diamond coring techniques were used to advance
the boreholes. Samples were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT) in the overburden soils.
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Groundwater conditions in the open boreholes were observed throughout the drilling operations.

At each abutment one or more standpipe piezometers consisting of 19 mm PVC pipe with a slotted

screen were installed and enclosed in filter sand to permit longer term groundwater level

monitoring. The locations and completion details of the piezometers are shown in Table 3.1.

Boreholes without piezometer installations were grouted with bentonite upon completion. The

borehole completion details are shown in Table 3.1. Along the embankment alignment, borcholes

less than 3 m deep were backfilled with drill cuttings.

A member of Thurber’s technical statf supervised drilling and sampling operations on a full time

basis. The supervisor logged the boreholes and processed the recovered soil and rock samples for

transport to Thurber’s laboratory for further examination and testing.

Table 3.1 — Borehole Completion Details

Borehole Piezometer
. Tip Pepth/ Completion Details
Location .
Elevation (m)
07-RR1 10.5/310.0 Piezometer with 1.5 m slotted screen installed with sand filter to 8.3 m,
South Abutment ) ) bentonite seal from 8.3 m to ground surface.
07-RR2 11.0/309.3 Piezometer with 1.5 m slotted screen installed with sand filter to 9.1 m,
North Abutment ) ) bentonite seal from 9.1 m to ground surface.
07-RR3 . )
South Abutment No Installation | Bentonite grout to ground surface.
07-RR4 . )
North Abutment No Installation | Bentonite grout to ground surface.
07-RR5 10.7/309.9 Piezometer with 1.5 m slotted screen installed with sand filter to 8.3 m,
South Abutment : : bentonite seal from 8.3 m to ground surface.
07-RR6 4.6/315.7 Piezometer with 1.5 m slotted screen installed with sand filter to 2.7 m,
North Abutment : ) bentonite seal from 2.7 m to ground surface,
07-RRI15 Piezometer with 1.5 m slotted screen installed at 12.3 m with sand filter
12.3/307.6 to 9.8 m, bentonite seal to 8.7 m, grout to 0.2 m and gravel to ground
South Abutment surface
07-RR16 12.2/308.9 Piezometer with 1.5 m slotted screen installed at 12.2 m with sand filter
North Abutment ' ) to 9.8 m, bentonite seal to 9.5 m, grout to ground surface,
07-RR17 . )
South Abutment No Installation | Bentonite grout to ground surface.
07-RR 13 . ]
North Abutment No Instaliation | Bentonite grout 300 mm, sand and gravel to ground surface.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) 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 also subjected to gradation analysis and the results of this

testing program are shown on the Record of Borehole sheets in Appendix A and on the figures

contained in Appendix B.
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S DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered soil
stratigraphy along the alternate alignments are presented in this appendix and on the “Borehole
Locations and Soeil Strata” drawing in Appendix F. An overall description of the stratigraphy is
given in the following paragraphs. However, the factual data presented in the Record of Borehole
Sheets governs any interpretation of the site conditions.

The description presented below relates to the selected alignment and is based on the boreholes
specifically drilled on that alignment.

In general, the site is underlain by granular fill overlying cohesionless deposits of sand and gravel
with cobbles and boulders.
5.1 Topsoil

Topsoil was encountered at the south abutment location and south approach (RRS5, RR15
and RR17) ranging from 50 mm to 200 mm in thickness. Topsoil was also encountered at
the north approach (RR18) in a thickness of 150 mm. Topsoil was not encountered at the
road alignment boreholes (RR7 to RR14).

5.2 Fill

Sand and gravel fill was encountered at the north abutment in thickness ranging from 1.4 to
2.4 m and the underside of the fill layer was recorded at elevations between 317.9 m and
319.7 m.

‘N’ values ranging from 26 to greater than 100, derived from Standard Penetration Tests
conducted in the sand and gravel fill, indicate a compact to very dense relative density. In
some cases, the high SPT values may reflect the presence of cobbles or boulders.

Moisture content ranged from approximately 8 to 19 %,

The results of laboratory tests carried out on four samples were as follows:

Gravel (%) 0to 37
Sand (%) 52t0 57
Silt and Clay (%) 11to 42

The grain size distribution curves for the samples tested are shown in Figure Bl in
Appendix B.

Fill was encountered in all alignment boreholes except for RR9 and RR12. Thicknesses
vary from 0.3 m to 2.1 m. Borehole RR10 terminated in this layer at Elevation 317.9. The
fill material predominantly consisted of layers of sand and sand and gravel that exhibited
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compact to very dense relative density. Silty clay and silty sand fill was encountered from
0to 1.5 m in RR7, the underside of the fill layer was recorded at elevation 316.0.

5.3 Peat

A layer of amorphous peat was encountered in alignment borehole RR9 from ground level
to termination of the borehole on auger refusal at 0.8 m. Moisture content of 109 % was
recorded. The extent of peat was not established.

54 Sand and Gravel

Sand and gravel with cobbles and boulders was encountered at both the north and south
abutment locations and at the north and south approaches. At the south approach and one
borehole at the south abutment, a layer of hard, silty, organic (peaty) clay is interbedded in
the sand and gravel.

The overall thickness of sand and gravel recorded on the preferred alignment ranged from
2.2 m at the north abutment to 12.3 m at the south abutment. The elevations of the base of
the layer ranged from 315.7 to 311.3, where it was fully penetrated.

SPT ‘N’ values generally between 38 and greater than 100 were recorded in this stratum,
indicating dense to very dense relative density. Occasional lower SPT values were
recorded, typically in the fill, but are not considered to influence the design. In some
cases, the high SPT values may reflect the presence of cobbles or boulders.

The results of laboratory tests carried out on eighteen samples were as follows:

Gravel (%) 71053
Sand (%) 46 to 78
Silt (%) 1 t029

The grain size distribution curves for the samples tested are shown in Figures B2 to B4 in
Appendix B,

The natural moisture content ranged from 5 to 40%.

The alignment borcholes encountered layers of sand and sand and gravel that
predominantly exhibited compact to very dense relative density.

5.5 Clay mixed with Sandy Silt and Peat

At the east side of the south abutment and in the south approach, Boreholes 07-RR 15
encountered a 1.5 m thick layer of hard, silty clay mixed with and interbedded with peat.
At the south approach, Borehole 07-RR17 penetrated 2.3 m into this soil and was
terminated in this layer.
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The deposit contains layers of hard, amorphous peat and rootlets and is black in colour.
SPT values greater than 100 blows for 0.3 m of penetration indicate that the clay is hard.

The results of laboratory tests carried out on two samples were as follows:

Gravel (%) Oto3
Sand (%) 2 to 59
Silt (%) 28

Clay (%0) 30to 70

The grain size distribution curves for the samples tested are shown in Figure B5 in
Appendix B.

5.6 Sand

A layer of sand was encountered below the sand and gravel layer at the north and south
abutments and at the north approach. The thickness of the sand layer proved in the
boreholes ranged from at least 1.5 to greater than 6.3 m. Based on SPT values ranging
from 29 to greater than 100 blows for 0.3 m of penetration, the deposit is described as
compact to very dense. The sand is very dense below Elevation 314 in all boreholes.

The results of laboratory tests carried out on four samples were as follows:

Gravel (%) tto 15
Sand (%) 50 to 83
Silt (%) 2 t0 22
Clay (%) Oto 17

The grain size distribution curves for the samples tested are shown in Figure B6 in
Appendix B.

Moisture content ranged from 15 to 26 %.

5.7 Groundwater Conditions

Standpipe piezometers were installed in selected boreholes and water levels were measured
after completion of drilling, prior to demobilization from the site and again on
September 12, 2007. The water level readings are presented in Table 5.2,
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The data collected indicates that the groundwater level was stabilizing close to
Elevation 314.7. This elevation is below the level of the Rapid River, recorded at
Elevation 317.8 in October 2006. This is an unexpected result and may indicate under-
drainage of the site, controlled by the lower level of the Mississagi River, which lies at
approximately Elevation 314.2 at the confluence with the Rapid River.

Due to the proximity of the river, local groundwater levels must be assumed to be at the
river level for design and construction.

Based on these observations, local groundwater levels exist at Elevations 317.1 m to
314.7m. All groundwater observations at this site are short term and the levels are
expected to fluctuate seasonally and after severe weather events.

6 MISCELLANEOUS

Eastern Ontario Diamond Drilling Ltd. of Hawkesbury, Ontario supplied a track mounted CME 75
drill rig and conducted the drilling, sampling and in-situ testing operations.

The drilling and sampling operations in the field were supervised on a full time basis by
Mr, Stephane Loranger and Mr. George Azzopardi of Thurber.

The coordinates for the boreholes and the ground surface elevations were provided by Marshall
Macklin Monaghan.

Mr. Alastair E. Gorman, P.Eng. directed the field operations and prepared the Foundation
Investigation Report.

Dr. P K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations projgg_§§, reviewed

e

the report.

Thurber Engineering Ltd.

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

Report Reviewed by:
P.K. Chatierji, P.Eng.,
Review Principal, Designated MTO Contact
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Appendix A

Record of Borehole Sheets

L1

THURBER



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cobbles 75 to 200mm
Gravel 4,75 to 75mm

Sand 0.075 to 4.75mm
Silt 0.002 to 0.075mm
Clay Less than 0.002mm

VISUAL IDENTIFICATION
same

same

5to 75mm

Not visible particles to Smm
Non-plastic particles, not visible to
the naked eye

Plastic particles, not visible to

the naked eye

2. COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm}
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective {e.g. silty or sandy) 2010 35%
And (e.g. sand and gravel) 35 to 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT N
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12t0 25 204
Firm 2510 50 408
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 151030
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
43 SPT value
5) Pocket Penetrometer
4, TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 41010
Compact 10 t0 30
Dense 30 to 30
Very Dense Greater than 30
5. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength
> Water Level
Coen Shear Strength Determination by Pocket Penetrometer
(n SPT ‘N’ Value Standard Penetration Test N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
() DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical

steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAIJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures,
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
sC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (Wr <30%).
GRAINED W < 50% Cl Inorganic clays of medium plasticity, silty clays.
SOILS (30% < Wy < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

No visible signs of weathering.

Weathering limited to the surface of major

SYMBOLS

i

discontinuities. CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | —————
(SW) surfaces, but only slight weathering of rock material. [-~---+ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
{MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
(CW? Y but the rock texture ang structure are preserved, W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
{(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.61t02m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
' 36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery:  Core recovered as a percentage | Weak 5.0 to 25.0 750 t0 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak  1.0to 5.0 150 to 750 Can be peeled by a
{(8CR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core run. - :
geological pick.
Rock Quality Total length of sound core Extremely 0.25t0 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage {Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index; Frequency of natural fractures
(Fh per 0.3m of core run.
[

THURRBRER




ONTMT4S 2333.GFJ 08/1/18

Ministry of
Transportation

Ontaria THURSER
RECORD OF BOREHOLE No 07-RR01 10F 2 METRIC
G.W.P__ 53210400 LOCATION Rapid River N 5 178 388.08 F 350 901.97 ORIGINATED BY _SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger / NQ Core Barrel COMPILED BY __ JHL
DATUM _Geodetic DATE 2007.02.14 - 2007.02.18 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W IRESISTANCE PLOT ATURAL - REMARKS
E 2 5 PLASTIC  \ioisTURE Uﬁ;‘? = I
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cobbies and boulders AL, 1 38 SO @
Dense to Very Dense e 100 ¥ 54 12
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Centinued Next Page 20
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ONTMT4S 2332.GPJ 08/1M8

Ministry of
Trans;?gnatinn . l
Ontario ot
RECORD OF BOREHOLE No 07-RR01 20F2 METRIC
G.W.P. 53210400 LOCATION Rapid River N 5178 388.06 £ 350 901.97 ORIGINATED BY Sl
HWY 128 BOREHOLE TYPE _ Hollow Stem Auger / NG Core Barral COMFILED BY JHL
DATUM _Geodetic DATE 2007.02.14 - 2007.02.16 CHECKED BY AEG
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES I W IRESISTANCE PLOT AT
ol = PLASTIC MOIST‘E:&LE Nl = REMARKS
5 w|251 8 20 40 60 & 100 ™M covme  MT| 5 &
Slei .1 2|3E) 2 L] wp w w | Sk | cransize
ELEV DESCRIPTION ml2] 2| Z|25| £ [SHEARSTRENGTHKPa - s DISTRIBUTION
DEPTH sls & (38| = |o uncowFineD + FIELD VANE ¥ (2%}
N I (2] L e quckTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued Fram Previous Pags w 20 4 60 80 100 20 40 80 km 2 |GR sA 81 CL
Moist
SAND, silty, trace gravel, occasional
cobbles
098] LoryDense 55 | 100/ a1g
Grey
07N poist / 150
END OF BOREHOLE AT 10.67 m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.62m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH{m) ELEV.(m)
05/02/07 4.70 318.80
14/03/07 463 315.87
08/09/07 5.67 314.83
12/09/07 5.80 314.70
+3 3, Numbers refer to 153‘?_5 -
' Sensitivity - (%) STRAIN AT FAILURE




ONTMT4S 2333.GPJ 08/1/18

Ministry of R
V Transporation . l

Ontario THUREER
RECORD OF BOREHOLE No 07-RR02 10F2 METRIC
G.W.P._5321-04-00 LOCATION Rapid River N 5 178 337.60 E 350 §19.23 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE __Hollow Stem Auger COMPILED BY JHL
DATUM  Geodstic DATE 2007.01.28 - 2007.01.30 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | " 4 [RESISTANCE PLOT = e UL | | REMARKS
b w|S2] 8 2 4 80 8 100 |™ mw M E5 &
z |0 Wl=El z PP — wp w w | 58 | cransize
ELEV o | W J1281 2 |SHEARSTRENGTHkPa
DESCRIPTION E{s| & |25 i o Qe DISTRIBUTION
DEPTH z|5 s >|3&1 £ |© UNCONFINED + FIELD VANE . ¥ %)
= z[ZC] L |o cuckTRAXIAL X LABVANE | WATER CONTENT (%)
320.4 w 20 40 60 B0 100 20 40 60 kem3 |GR sA 81 CL
0.0 SAND AND GRAVEL, occasional
cobbles 1 S5 o
Dense 320
Brown
Dry
{FiLL}
21 ss o 37 53 10
(Si+CL)
318
3| 58 )
3181
23| SAND AND GRAVEL, accasional Lo 218
cobbles and boulders oo
Dense to Very Dense Tene
Brown .:E’:
Wet 00
L8
:-:od 5 S5 o
- 7
Boulder: {600 mm) :
¥ 316
6 | 58S < B4 45 1
(SIH+CL)
315
7 | ss 314 5
g
R 313
-z
'-:- 8 88
o °
1o
::f’: 32
Lo
4
311.2 olp
8.1 SAND, medium to coarse grained s | ss
Very Dense 19 o 1 o7 2
Brown
Wt (81+CL}

Continued Next Page 20 R )
+ 3 w3, Numbersreferto 15{}5
U Sensitivity . U7 (%) STRAINAT FAILURE




ONTMT4S 2333.GRJ 08/118

Ministry of
Transportation

Ontario ann
RECORD OF BOREHOLE No 07-RR02 20F 2 METRIC
G.W.P.__ 53210400 LOCATION Rapid River N 5178 397.60 [ 350 919.23 ORIGINATED BY _Ga
HWY 129 BOREHOLE TYPE _ Hollow Stern Auger COMPILED BY JHL
DATUM _Geodetic DATE 2007.01.28 - 2007.01.30 CHECKEDBY __ AEG
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES 5 ; RESISTANCE PLOT - NATURAL e - REMARKS
w =
P 158 8 0 40 e s 10 | Gms | 5O &
gl 2 5 GRAIN SIZE
ELEV |8 w| 3[es| & [sHEARSTRENGTHRPa e ¥ w7
DESCRIPTION clEl & | 2122 & i DISTRIBUTION
DEPTH S13| 7| 5|58 £ |o uncowENED  + FIELDVANE ¥ %)
Bz z|[%°| § |e quckTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 80 kNim 3 |GR SA 81 CL
310
ss | 118
309.3 °

1.0

END OF BCREHOLE AT 11.05m.
BOREHOLE OPENTC 11.05m.
WATER LEVEL AT 2.74m UPON
COMPLETION.,

BOREHOLE GROUTED WITH
BENTONITE TC 0.91m AND
BACKFILLED WITH HOLEPLUG TO
SURFACE.

WATER LEVEL READINGS:

DATE DEPTH{m) ELEV.(m)
01/02/07 493 315.47
03/02/07 4.94 31546
07/02/07 5.00 315.40
14/03/07 BLOCKED AT SURFACE
08/09/07 DESTROYED

+3 %

3,

Numbers refer to
Sensitivity

- 20
15%5 (%) STRAIN AT FAILURE




10/05/07

ONTMT4S 2333.GPJ

Ministry of M
Transpartation . I

Ontario THURBER
RECORD OF BOREHOL.E No 07-RR3 10F 2 METRIC
G.W.P.__ 5321.04-00 LOCATION Rapid River N5 178 382.95 E 350 905.45 CRIGINATED BY _Ga
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY _ JHL
DATUM _Geodetic DATE 2007.02.02 - 2007.02.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOfL PROF“_E SAMPLES o w RESlSTANCE PLOT NATURAL - REMARKS
Hypi 2 - _ pasne e v [ b
e NEFIR: 20 40 80 80 100 | cammnr T 58 &
2% wlZE| = e T wp w w| SY [ cramsie
ELEV DESCRIPTION & = g 3 % 5 g SHEAR STRENGTH kPa - DISTRIBUTION
DEFTH =|2i ¢ 528 < |© UNCONFINED  + FIELD VANE " )
El= 2|E°| 0 |® QuekTRIAXAL x LABVANE | WATER CONTENT (%)
2204 i 20 40 80 BO 100 20 40 60 kNm3 |eR 3A S cL
0.0 SAND, trace gravel, frequent cobbles
and boulders
Dense 1| 88| a7 o
Brown 320
Wet
{FILL)
2185 | % o
318.9 319
15 SAND AND GRAVEL, some sill ol 3l ss | sy
frequent cobbies and boulders :°:c 75 o
Very Dense Tale
Bromwn {7“
Wet "
LS e
oG 000 318
b
o h 4
<4 5 | S5 | 500
o 675 q 2188 1
ot 37 (S4+CL)
R
g,
36
obwvh
~le | ss | 4 g
&
o 35
R
sy
N
:_:D 7 S8 85 b
N 314
o
-
e
v
313
-7
°.%.1 8 S8 | 105
e o W45 18
e (SHCL)
b
e 312
eeoo
*rod
o] 9 i 85 | 128
aﬂoﬂ [w)
100 3N
e

Continued Next Page 20°
w 3. Numbers refer to 15_¢_5
' " Sensifivity 10 (%) STRAIN AT FAILURE



ONTMT4S 2333.GPJ  10/05/07

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No 07-RR3 20F2 METRIC
GW.P.__ 53210400 LOCATION Rapid River N 5 178 382.95 E 350 Q05.45 ORIGINATED BY @A
HWY 129 BOREHOLE TYPE __ Haltow Stem Auger COMPHEDBY _ JHL
DATUM _Geodelic DATE 2007.02.02 - 2007.02.04 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w |RENAMIC CONE FENETRATION REMARK
In] 2 -E\_ Puagc  MTURAL o e 5
E21 35 LMIT MOISTURE war| B & &
= n |25 @ 20 40 B0 8O 100 CONTENT =8
Sl T - = et L ! L L ! wp w wo| 22 | GRAINSEE
vV g 3125| & |SHEAR STRENGTH kPa
ELE DESCRIPTICN = 2l1z2| & b O———y DISTRIBUTION
DEPTH <= g:' >128 % | O UNCONFINED  + FIELD VANE y %)
El= £|EC| © | QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
Confinued From Previous Page ul 20 40 60 80 100 2 40 e km3 |GR SA 81 CL
naoo
e
ol 310
o0
3005 2010 88 | 140 o 3960 1
10| END OF BOREHOLE AT 10.97 m. Sl
BOREHOLE OPEN TO 9.14 m AND
WATER LEVEL AT 3.05 m UFON
COMPLETION.
BOREHOLE GROUTED WITH
BENTONITE TO 1.83 m AND
BACKFILLED WiTH HOLEPLUG TO
SURFACE.
WATER LEVEL READINGS;
DATE  DEPTH(m) ELEV.{m}
C4/0207  3.05 317.35
20
+3 % 3. Numbers refer to o 1sths

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMTAS 2333.GPJ 10/05/07

Ministry of
Transportation

Ontaric

THURBER

GW.P,__ 531-04-00

HWY 128

DATUM _Geodetic

RECORD OF BOREHOLE No 07-RR4 10F2

Rapid River N 5178 39246 E 35092213

BOREHOLE TYPE __ Holiow Stem Auger / NQ Core Barrel

METRIC

ORIGINATEDBY GA
COMPILEDBY __JHL

2007.01.24 - 2007.01.27 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x H RESISTANCE PLOT . 5
o = PLASTIC MDIW Rl ; REMARK:
= nlzg] 8 20 40 80 80 100 UMT O conmer MT 2 O &
=4 LI2E! 2 e wp w w | 58 | cransizE
_ELEV. DESCRIFTION ela| g | F{2&| B [SHEARSTRENGTHKPa e — DISTRISUTION
DEPTH <|2| & >| 38| £ |° UNCONFINED  + FELDVANE ¥ %)
Ei= 2EC| L |* cUCKTRIAXAL > LABVANE | WATER CONTENT (%)
3207 @ o 20 40 &0 80 100 20 0 80 luwm®|crsa 3
00| SAND AND GRAVEL cobbles
Dense to Very Dense ss 45 o
Brown
Ory
(FILL)
320
ss | a2 .
.000
319
88 | 5
T
38
77
30 SAND AND GRAVEL, trace silt, oo
occasional cobbles oonld 88 | 78 o
i
: 7
Compact to Very Dense +
ar,'uzvn : s8 22 318 5] 38 548 4
¢ : (SHCL)
. 315
. ss | 3
L) a
i
ored 314
A
b
o
313
58 | 54 o 2372 5
:5’:., (SI+CL)
8
R 3z
o’o’c
b
ss | 110
e e
oo
e 311

Continued Mext Paga

Numbers refer to”
Sensitivity

.20 : -
1-5*1%5 (%) STRAIN AT FAILURE



100507

ONTMT48 2333.GFJ

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No 07-RR4 20F2 METRIC
G.W.P.  5321-04-00 LOCATION Rapid River N 5178 382.46 E 35092213 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger ! NQ Core Barrel COMPILED BY __ JHL
DATUM  Geodetic DATE 2007.01,24 - 2007.01.27 CHECKED BY AEG
DYNAMIC CONE PENEIRATION
SO0l PROFILE SAMPLES | o 4 |RESISTANCE PLOT were reme ol | memarks
= o E z| g 20 40 €0 80 100 wr e wi] 5 &
Sl wi=E} 2 : : | 1 i wa w w,} SE | cRamsIZE
ELEV Sla|l ¥ | 3l25) & [SHEARSTRENGTHKPa —_— = | pisTRIBUTION
DESCRIPTION == E 128 E
DEPTH Iz S13&| £ |o uncovemeD  + FELDVANE ¥ %)
£z Z|EC| & |e QUCKTRIOGAL X LABVANE | WATER CONTENT (%)
Conlinued From Previous Page = 20 40 &0 BO 0D 20 40 80 km® |ar sa & oL
e
o
b
)0 | ss | 102 310
e @
"
K
..:a:c
e
083 11| ss | 10w o 2175 4
124 END OF BOREHOLE AT 12.42 m. 075 (S+CL)
BOREHOLE OPEN AND WATAER
LEVEL AT 2.74 m UPON
COMPLETION.
BOREHOLE GROUTED WiTH
BENTONITE TO SURFACE.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
270107 274 317.95
+ 3 % Niurmbers refer {o

Sensitivity

20 -
© 5 0 STRAIN AT FAILURE



ONTMT4S 2333.GPJ 081118

Ministry of AR
Transportation ’ . l
Ontario )

T

RECORD OF BOREHOLE No 07-RR05 10F2 METRIC

G.W.P.__ 5321-04-00 LOCATION Rapid River N5 178 369.20 E 350 §10.60 ORIGINATED BY _gLL

HWY 129 BOREHOLE TYPE _ Hollow Stemn Auger COMPILED BY JHL

DATUM _Geodatic DATE 2007.02.17 - 2007.02.17 CHECKED BY AEG

SOl PROFLE ShPLES TR
FLASTIC ;UAJ:TE:-E LiGuie

2 @ e & 10 EMT onmwt UM &
GRAIN S1ZE
SHEAR STRENGTH kPa L G DISTRIBUTION
© UNCONFINED  + FIELD VANE Y (%)
® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
20 40 B0 80 100 20 40 60 kNm3 |GR SA S CL

REMARKS

UNIT
WEIGHT

ELEV
DEPTH

DESCRIPTION

NUMBER
TYPE
“N" VALUES
GROUND WATER
CONDITIONS
ELEVATICON SCALE

320.6
gl \JOPSOIL: (50 mm)
SAND AND GRAVEL, with cobbles

ﬁ STRAT PLOT

-

320

BOOOOE
..06
B

OSSO0

D]

-

IO

) 050 319

Very Dense
Brown
Wet

q-

-5
[+

S§ | 50/ Q 35 36 29
25 {SI+CL)

% s
.

..

SO
o
o

«q°

-
o
s

S8 | 50/ [}
A25

GelaTatetels
=0
Lo |

317

OO
*

OO TR PG S N BN NN 3 3 I R I I I I I IO
.

.
.

+
OO0

&

O

LI 5 510
Q78

316

T v o v v .
-
L

3

.
.
0

T
7.
"

315

.
o

88 50/ ]
425

D+ 4 e 0w
BOLOC
OO0

OO

Boulder 314

<

)

5
..0000
oetetety

DO

SO0

0,

O]
R

425

5.

DRI R R OO

OO
.
’ »

312

311.3

3 SAND, trace to some gravel
Very Dense

Grey

Maist

g | ss toowf

- 22 58 18
275 |

{SI+CL)

31

Continued Next Page

Numbers referto | 15%}05 ‘ '
Sensitivity T (%) STRAIN AT FAILURE




ONTMT4S 2333.GPJ 08/1/18

Ministry of
Trans;?:)rtation . .
Ontario THURBER
RECORD OF BOREHOLE No 07-RR05 20F2 METRIC
G.W.P.__5321-04-00 LOCATION Rapid River N 5 178 369.20 E 350 10,60 ORIGINATED BY _SLL
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY JHL
DATUM _Geodetic DATE 2007.02.17 - 2007.02.17 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES o W [RESISTANCE PLOT NATURAL REMARKS
Wewt I &_ st e bewo| B
E wisal & 20 40 60 80 100 ™7 eomw M7 20 &
Slegl L 2IZE| = L1 CE— i we w w | 58 | oramsize
ELEV BESCRIPTION Bla| @ | 2|28| 2 [SHEARSTRENGTHKPa A BISTRIBUTION
DEPTH < g| 5|28 £ |o unconrNeD  + FIELDVANE y %)
El= 2|E°| L |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Cortinued From Previous Page « 20 40 60 80 100 20 40 60 k3 |er sA st oL
300.8 & [ 55 [0 310 G 249 3@ 17
10.8 END OF BOREHOLE AT 10.79 m. 125
Pigzometer installation consists of
19mm diameter Schedule 40 PVC pipe
with 2 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
1403007 3.70 316.90
0BT 36T 316.93
12000007 3.52 317.08
+3 x 3. Numbers refer to 2

Sensitivity

S ) STRAIN AT FAILURE




ONTMT4S 2333.GPJ 081118

Ministry of
V Transportation

Ontaria
RECORD OF BOREHOLE No 07-RR06 10F2 METRIC
GW.P__ 5321-04-00 LOCATION Rapid River N 5178 381.26 E 350 933.03 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE __Hollow Stem Auger COMPILED BY JHL
DATUM _Geodetic DATE 2007.01.31 - 2007.02.01 CHECKED BY AEG
SOIL PROFILE SAMPLES | o w [DTNAMIZ CONG PENETRATION
Wy T pLagme  MATURAL LD [ =4 REMARKS
[~ 2 LT MOISTURE mr| EF &
B w|£5 & 20 40 60 80 100 CONTENT z O
Sle 12| z T wp w w | 58 | eraNSIZE
ELEV alg| ¢ 2|25 © |SHEARSTRENGTH kPa
DESCRIPTION slEl 2| €132 & S RISTRIBUTION
DEPTH |35 & >|28] < |O UNCONFINED  + FIELDVANE y (%)
= Z[E°] @ |® quckTRiAXAL X LABVANE | WATER CONTENT (%)
320.3 w 20 40 60 80 100 20 40 80 wm3 |ler 54 51 CL
00! SAND AND GRAVEL, occasional
cobbles
Compact Tss| = 320 ol
Dark Brown
Wet
(FILL)
2 §8 27
o
319
Bouider g >
.050
3179
318
24]  SAND AND GRAVEL, trace to some
cobbles and boulders 58 38 q 25 67 P
{SI+CL)
Dersa to Very Dense 55 f:; -
Brown . 317 a
Wet
316
315.7
46 SAND, trace 1o some gravel, trace
silt, occasional cobbles and boulders
Compact to Very Dense 58 2 © 5 7 &
Brown (SI+CL)
Wet
315
ss | 78 314 15
313
8§ | 112 o] 6 88 [}
275 (SI+CL)
312
85 133 311
[+]

Continued Next Page

X

. 20
Mumbers refer to

Sensitivty EBD(54) STRAIN AT FAILURE




ONTMT45 2333.GP} 08M1/18

Ministry of
Transpwonation . l
Ontarig U
RECORD OF BOREHOLE No 07-RR06 20F2 METRIC
G.W.P.__ 53210400 LOCATION Rapid River N & 178 381,26 £ 350 933.03 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __ JHL
DATUM Geodetic DATE 2007.01.31 - 2007.02.01 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 § RESISTANCE PLOT agne | MATURAL . - BEMARKS
= % o LT WOISTURE LIMIT [ = 5 &
5 o @ é S|l @ 2 40 g0 80 100 GONTENT z3
| E =z w W GRAIN SIZE
ELEV e EfE| & 2125 2 [SHEARSTRENGTHKPa P o t 2 DISTRIBUTION
DEPTH DESCRIPTION SIS F | 5|138] £ [o uncowmnep  + FiELD vANE ¥ %)
el Z £]E9] O [ QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page . 20 4 &0 80 00 20 40 &0 km® [GR 34 s CL
310
3084 S8 | 108/ o
10.9 END OF BOREHOLE AT 10.87 m. -200
BOREHOLE OPEN TO 10.67 m AND
WATER LEVEL AT 1.52 m UPCN
COMPLETION.
EOREHOLE BACKFILLED WITH
DRILL CUTTINGS FROM 10.9m 7O
4.86m.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(mM) ELEV.(m)
30107 1.82 318.78
14/03/07 BLOCKED AT 2.78
G8/09/07 DRY butcnly 12" of pipe
12/09/07 DRY
+3 w8, Numbers refer to

Sensitivity

20 . :
15*1%5 (%) STRAIN AT FAILURE




ONTMT4S 2333.GPJ) 0818

Ministry of
Transportation

Cntado THURSER
RECORD OF BOREHOLE No 07-RR07 10fF1 METRIC
G.W.P__ 5321-04-00 LOCATION Rapid River N5 178 27417 E 350 728.23 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE __Follow Stem Auger COMPILED BY _WM
DATUM _Geodetic DATE 2007.02.07 - 2007.02.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i " ; BESISTANGE PLOT e R e REMARKS
MOISTURE e
£ ol|l22] 2 2 s 60 80 100 |'™ oma | EG &
e g |28} z L ) ! L i w w w | 58 | cramsize
E|l8| ¥ | 2|25} © |SHEARSTRENGTH Pz P -
ELEV DESCRIPTION |18l e | 2|28 £ —_————— DISTRIBUTION
DEPTH 2|5 F |2 &) £ |O UNCONFINED  + FIELDVANE ¥ %}
5= FlEOl O |® QUCKTRIAXIAL X LABVANE | WATER GONTENT (%)
3175 o 20 40 60 80 100 20 40 80 km3 |GR SA S €L
0.0 Silty LAY, trace sand, trace grave!
Very Stiff
317.0]  Brown tpssy °
0.5 \FILL v 17
SAND and SILT, trace clay
Dense
Moist
FiLL 2| ss ] & b 0 57 38 5
316.0
? SAND, trace si, trace gravel o] 3 | 88 | 50/ 38 i
17 Very Dense 150
Wet
END OF BOREHOLE AT 1.68 m.
AUGER REFUSAL AT 1,68 m.
BOREHOLE QPENTO 1.68 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS.
FIEJEVER Numbers refer to - 15$5

Sansitivity 10

(%} STRAIN AT FAILURE




ONTMT4S 2333.6PJ 265/04/07

Ministry of
Transportation

Ontaria
THLIRBER
RECORD OF BOREHOLE No 07-RR8 10F1 METRIC
GW.P,_ 5321.04-00 LOCATION Rapid River N 5 178 302.14 E 350 773.00 CRIGINATED BY _GA
HWY 128 BOREHOLE TYPE _ Holiow Stem Auger COMPILED BY _ WM
DATUM _Geodstic 2007.02.07 - 2007.02.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ; RESISTANCE PLOT - NATLRAL . - REMARKS
w x
. wnl|xE] 8 20 a0 80 B0 w0 ™M ewer | £ G &
a1E 412El 2 e we w w | 54 | crawsize
ELEV DESCRIPTION & m] B 2 2a g SHEAR STRENGTH kPa a3 DISTRIBUTION
DEETH < = E |23 £ | O UNCONFINED + FIELD VANE ¥ )
Bz z|g°] O |e auckTRIAXAL x LaBVANE | WATER CONTENT (%)
317.8 u 20 40 60 80 106 20 40 60 km? |GR SA 81 CL
0.0 SAND and GRAVEL, trace to some
silt
fense 1| 85 | 38 o
Brown
Dry
{FILL)
21 55| 4 o 32 58 10
(SHCL)
316.3
15/ SAND and GRAVEL, frace sit
Compact
Brown to Gray 3 53 z =
Damp
3155
23 END OF BOREHOLE AT 2.28 m,
AUGER REFUSAL AT 229 m.
BOREHOLE OPEN TO 2.28 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

Nurmbers referto 15{2§5
Sensitivity Y

(%) STRAIN AT FAILURE



ONTMTAS 2333.GPJ 27/04/07

Ministry of
Transportation

Ontaric HURRER
RECORD OF BOREHOLE No 07-RR9 10F1 METRIC
G.W.P.__ 532104-00 LOCATION Rapi¢ River N5 178 32510 _E 350 616.42 ORIGINATED BY GA
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __ WM
DATUM _Geodslic DATE 2007.02.07 - 2007.02.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANCE PLOT HATURAL REMARKS
Moo z -E‘j PLASTIC Liouis 5‘:‘
5 wl|€3] 8 20 40 60 e 00 ™ Coyma | ED &
9l b 38 = | ) ! ) : wp w we] S8 | oramsze
ELEV DESC Zia| oy Q 25| 2 [SHEARSTRENGTHPa P " 2 | DSTRIBUTION
DERTH ESCRIPTION Eis B | 2 23| T |o UNCONFINED  + FIELDVANE y %)
El= ZlEC| @ |e QUOKTRIAXAL x LABVANE | WATERCONTENT (%)
3194 @ o 0 40 6 80 100 2 40 & m?® |GR sA st cL
0.0 PEAT, amoarphous, some roofles, E E
frequent cabbles and boulders EE 1 S5 20 108
Compact i
Black ] 318
3186 Wet -
ce END OF BOREHOLE AT 0,76 m.
AUGER REFUSAL AT 0.75 m,
BOREHOLE OPEN TO 0.76 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BOREHOLE CUTTINGS.
+3 3. Humbersreferty

Sensitivity

0 . .
155 o) STRAIN AT FAILURE "




ONTMT4S 2333.GPJ 27/04007

Ministry of g
Transporiation . l
Ontaric THURRER
RECCRD OF BOREHOQLE No 07-RR10 1 OF 1 METRIC
GW.P. 5321-04.00 LOCATION Rapid River N 5178 345.70 E 350 881.75 ORIGINATED BY _GA
HWY 129 BOREHOLE TYPE _ Holiow Stem Auger COMPILED BY __wM
DATUM _Geodetic _ DATE 2007 .02.07 - 2007.02.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES x Lt RESISTANCE PLOT _2__‘ NATURAL - REMARKS
o g PLASTIC o cRe tewo |
- wl=Z} 8 20 40 60 B0 100 M7 oeew WM S &
Sl W= El 2 1 L 1 ! ] wsp w w | @ g GRAIN SIZE
5% olElow 3l25F © |SHEARSTRENGTHkPa
EL DESCRIPTION = [ 2|z2 = 0 DISTRIBUTION
DEPTH é % ~ = 8 % 4}: QO UNCONFINED +  FIELD VANE ¥ (%)
e = Z|EC| G |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
3200 © e 20 40 80 80 100 20 40 60 kim? |oR sA 81 cL
0.0 SAND, trace silt, frace gravet, 320
occasional cobbles
Cortpact 1| 85 | 28 o
3194 Brown
0.6 Dry to Damp
(FILL)
Gravelly SAND, some sill
Dense to Very Dense 2 55 41 319 &
Moist
(FILL)
3 88 84 o] 28 60 12
317.9 218 BHCL)
241 END OF BOREHOLE AT 2,13 m.
AUGER REFUSAL AT 213 m.
BOREHOLE OPEN T( 2,13 m AND
DRY UPON COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS,
43 3, Numbers refer to ’

Sensitivity

20 .
‘”f%’s {%} STRAIN AT FALLURE



ONTMT4S 2333.GPJ  20/04/07

Winistry of
Transportation

Onlarin THURRER
RECORD OF BOREHOLE No 07-RR11 10F 1 METRIC
G.W.P. 5321-04-00 LOCATION Rapid River N5 178 385,65 E 350 948.39 ORIGINATED BY _GA »
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger COMPILEDBY __ WM
DATUM _Geodetic DATE 2007.01.31 - 2007.01.31 CHECKEDBY ____AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z UZ(’J RESISTANCE PLOT riere | HATURAL o - REMARKS
(2] MOISTURE I
- o | Z| B 20 40 80 BO 100 wir e T B F &
Sl A L : : : i W w wo| 58 | GRANSIZE
ELEV DESCRIPTION la £ | 2[2a| & |SHEARSTRENGTHKPa A DISTRIBUTION
DEPTH < | E % 1238 | T |O UNCONFINED  + FIELDVANE ¥ (%)
El= 2129 § |e QUCKTRIAXAL x LeBVANE | WATER CONTENT (%)
3215 w 20 40 B0 B0 100 20 40 B0 km? |GR 8A S CL
0.0 SAND and GRAVEL occasional
asphalt fragments, trace siit s
Compact
Bromn i| 8§ | 22 -
Moist
{FILL)
2| ss | 20 4
320.0
©5|  SAND and GRAVEL, some sit, lope 320
accasional cobhles and boulders ed 388 | 8 o
Very Dense
Brown Q’
Damp
o4 4| S8 | TE
. 319 0 57 43
..:?: {81+CL)
318.4 S e T
31 END OF BOREHOLE AT 3.15 m. 100
BOREHOLE OPEN TC 2.13 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND DRILL CUTTINGS
TO SURFACE.
+3 33, MNumbers referfa 15‘_%?_5

Sensitivity B 10

{%)} STRAIN AT FAILURE



ONTMT4S 2333.GPJ  20/04/07

Ministey of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No 07-RR12 10F 1 METRIC
G.W.P. 5321-04.00 LOCATION Rapid River N 5178 407 13 E 350 §89.32 ORIGINATEDBY Ga
HWY 128 BOREHOLE TYPE _ Hollow Stern Auger COMPILED BY __ WM _
DATUM _Geodetic DATE 2007.01.31 - 2007.01.31 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PRCFILE SAMPLES « l; RESISTANCE PLOT wasme | NEURAL - REMARKS
@ MQISTURE [
5 n 52| 8 20 40 60 0 100 [ Comw T 55 &
o wizg| =z I 1 : | 1 wp w W, :g GRAIN SIZE
ELEV ElE| g | F(25| 2 |SHEARSTRENGTHKPa et DISTRIBUTION
DEPTH DESCRIFTION £z 3 5|2 &| = |o UNCONFINED  + FELDVANE . ¥ oo
El= Z|ZO| @ |® QUCKTRAXIAL X LABVANE | WATER CONTENT (%)
2024 i} 20 40 80 B0 100 20 40 B0 km3 |GR SA S CL
001 SAND AND GRAVEL, trace sit, Lo
occasional rootlets ° ° :é
Compact to Very Dense ol 118816 °
Brown (JQ 322
Dry to Damp °a’s
.8
0
el 2| s8] 18 q
o
frace !n some cobbles and boulders °;“: 321
:“;; 3188 86 o
320.1 GO I I
23 END OF BOREHOLE AT 2.29 m. 00
AUGER REFUSAL CN PROBABLE :
BEDRCCK OR BOULDERS.
BOREHOLE BACKFILLED WITH
HOLEPLUG AND DRILL CUTTINGS
TO SURFACE,
+3 % Nurmbers refer to l e

Sensitivity

D (o) STRAIN AT FAILURE




10/05/07

CNTMT4S 2333.GPJ

Ministry of f
Transportation . l
Ontarip HUEEER
RECORD OF BOREHOLE No 07-RR13 41 0OF1 METRIC
GW.P,_ 5321-04-00 LOCATION Rapid River N 517844634 E 351034.22 CRIGINATEDBY GA
HWY 128 BOREHOLE TYPE _ Hollow Stem Auger COMPILEDBY _ wM
DATUM _Geodetic DATE 2007.01.31 - 2007.01.31 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES r ; RESISTANCE PLOT s NATURAL o . REMARKS
— E 21 o 0 LT MOSTURE wr| B & &
@ & & 2 40 60 80 100 CONTENT = 0
Sl wis =l 2 i L L . I wp w wo| 58 [ cramszE
ELEV El12! 8 Ji25| © |SHEARSTRENGTHEKPa
DESCRIPTICN E [ ziz8| & e DISTRIBUTION
DEPTH S{E] F | 5J33| & [© UNCONFINED  + FIELDVANE " %)
El= 21z O| W [ QUCKTRIAXIAL % LABVANE | WATERCONTENT (%)
3213 @ I 20 40 60 80 100 26 40 60 m3 |GR SA Sl CL
00 SAND, some gravel, scme silt
321.0 Dense K
03 \Bmwn / Tyssg % 321 ° 12 70 47
(FILL) (SHCL)
SILT, some sand, some gravel
Very Dense
Dark Brown 2 ss %0
Bry to Damp o
2198 320
1.5 END OF BOREHOLE AT 1.52 m.
BOREHOLE OPEN TO 1.22 m AND
DRY TO BOTTOM UFON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTiNGS TO SURFACE.
20
3 .. 3. Numbers referto
T Sensiity 15‘?55 (%) STRAIN AT FAILURE



ONTMTAS 2333.GRJ  20/04/07

_Er_‘h‘nislry ﬁf ; .-
ransportation

Ontario
THURBER

RECORD OF BOREHOLE No 07-RR14 10F1 METRIC
G.W.P.__ 53210400 . LOCATION Rapid River N 5178 460.13 E 351 084,86 ORIGINATED BY GA
HWY 128 BOREHOLE TYPE _ Hollow Stern Auger COMPILEDBY __wm
DATUM _Geodetic DATE 2007.01.31 - 2007.01.31 CHECKED BY AEG
DYNAMIC CONE PENETRATION
i g rasme LR tewof A
b al€d| @ 20 40 60 80 100 i CONTENT Wl z @
2Bl e S|35| B smwmsracmiee “p - wof 2k | CRAINSIZE
ELEY DESCRIPTION |21 8 224 ¢ a PO DISTRIBUTION
DEPTH AR >128| £ |o WCONINED  + FIELD VANE v %)
El= E|eO] @ |e quckTrRIAAL x LABVANE | WATER CONTENT {%)
3002 @ i 20 40 B0 80 100 2 4 & wom3 16R SA S Gt
0.0 SAND, some gravel, some silt
318.9 Very Dense
320
0.3 Brown ‘ee ! 58 st =
Dry
(FILL) o
SAND AND GRAVEL, trace silt, e lp
cocasfonal cobbles and boulders BN 2|88
Very Dense e 075 o
31858 soan 20 318
14 END OF BOREHOLE AT 1.47 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDERS.
BOREHOLE OFEN AND DRY TO
BOTTOM UPON COMPLETION,
BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS TO SURFACE.

+ 3 3. Numbers refer io 15%‘[;5
T Sensitivity Jo (%) STRAIN AT FAILURE



ONTMT4S8 2333.GPJ 0B/1/18

Ministry of
Transportation . l
Ontario ey
RECORD OF BOREHOLE No 07-RR15 10F2 METRIC
GW.P_ 5321-04-00 LOCATION Rapid River N & 178 367.47 F 350 916.47 ORIGINATED BY _su
HWY 129 BOREHOLE TYPE __ Hollow Stem Auger COMPILED BY ES
DATUM _Geadetic DATE 2007.09.09 - 2007.09.10 CHECKED BY AEG
DYNAMIC CONE-PENETRATION
S0l PROFILE SAMPLES = *-jilJ RESISTANCE PLOT ot NATURAL e . REMARKS
= 2 MOISTURE - &
5|, a|58] 3 B 40 80 B 100 [T omms  WTE S5 &
- [ =z = GRAIN SIZE
ELEY g8l w | 21ak] & [sHEARSTRENGTHKPa i . e £
DESCRIPTION =l = > - = — DISTRIBUTION
DEPTH é 5 - > 8 5 § < UNCONFINED + FIELD VANE Y {%)
1< Zi2C| @ |® QUOCKTRIAKAL x LABVANE | WATER CONTENT (%)
310.9 i 20 40 80 & 100 20 40 60 km3 lar sa s oL
0.0 _ TOPSOIL {(156mm), black with roats
0.2 SAND and GRAVEL, trace silt,
occasional cobbles and boulders
Very dense
Brown
ist
Mois| 313
o
1 85 50/
IR ¥is)
318
317.0
28 CLAY, peat, trace roatlets 317
Hard
Bilack 2 85 50/ o 0 2 29 €9
Maist 2
7 2
% 316
3156 ./4
43 SAND and GRAVEL, occasional 1 0,*
cobbles and boulders ':0'
Very denge IR0 et . o 10 8 8
Brown b ars (S1+CL)
Maist "ty 315
o
e
’...E
A
‘.
.
0 314
.0‘0
*els
:o:o 4 85 100/
o0 . o
More frequent cobbles and houlders .‘):' S
below elev. 313.5 B
.0..
N
o 313
R
ot
KA
.:.:d
o
u." L5 b4 T
o {050
.?:' 312
050
e
O‘t.
.‘..
IS¢
0‘.'
Loned
o
A 311
vl o
X 050
N
\d 1 | RUN
i
N 310
Continued Next Page
3 3, Numbers referto

Sensitivity

20 . .
RS 04) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 08118

Ministry of u
Transportation . l
Ontario ——
RECORD OF BOREHOLE No 07-RR15 20F2 METRIC
GW.P.__ 53210400 LOCATION Rapid River N5 178 36747 £ 350 816.47 ORIGINATED 8Y sU
HWY 129 BOREHCLE TYPE _ Hollow Stem Auger COMFILED BY ES
DATUM _Geodetic DATE 2007.09.08 - 2007.09.10 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x Y IRESISTANCE PLOT NATURAL - REMARKS
ﬂ W 5 PLASTIC MOISTURE LIGliD - I
5 w|g5| = 20 4 e 8 100 "™ comew W] 5O &
218l .| 9|2E| 2 YT —— we w w | 3% | cramsze
ELEV ESCRIPTIO ;‘; ol g 3 25 g SHEAR STRENGTH kPa A DISTRIBUTION
GERTH DA ICN S 2| & 5|25 < |© UNCONFINED + FIELD VANE ¥ %}
= z[EC] @ |® QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page . 20 4 B0 B8O 10D 20 40 60 kNm ? {GR SA S oL
L6
e
b
vera] 2 | RUN
.:.:4 308
-k
I
::g: 3 | RUN 08
307.6 0. iet
12.3 END OF BOREHOLE AT 12.3m.
BOREHOLE BACKFILLED WITH
BENTONITE TG SURFACE.
Piezometer installation consists of
18mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH({m) ELEV.(m}
08/12/07 3.80 316.10
T
+3 %2 Numbers referto . 715,¢_5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S 2333.GPJ 08/1/18

Ministry of
Transportation

Cntario

G.W.P__ 53210400

RECORD OF BOREHOLE No 07-RR16

LOCATION

Rapid River N & 178 387.22 E 350 832.58

10E2 METRIC

ORIGINATED BY _sy

HWY 129 BOREHOLE TYPE __Holiow Stem Auger/ NW Casing COMPILED BY ES
DATUM _Geodetic DATE 2007.09.08 - 2007,09.07 CHECKED BY AEG
SOIL PROFILE SAMPLES |, 1w |RESAYARCE S O EIRATION
W F Pt MAMER Laup - REMARKS
5l . w|s8] @ 2 4 @ 8 w0 ™ mr  WNT| S0 GRAlﬁ -
] = =
ELEV |8 w| S|osf & [SHEARSTRENGTHKPa “e . e £
DESCRIPTION = B 2= & e G DISTRIBUTION
DEPTH é 5 £ > 8 o g C UNCONFINED + FIELD VANE ¥ %)
El= Z[E°| L |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
3214 w 200 40 60 80 100 20 40 80 kNm3 [GR SA S CL
00 BSAND, trace gravel, occasional
cobbies and boulders 321
Dense
Brown
Moist
(FILLY
1 o] 32 o
320
319.7
1.4 SAND and GRAVEL, occasional Lo o
cobbles and boulders ved 2| 85 | B0
Very dense et A25
Brown ::Z?: !
Moaist "ot
2 I = 10 31g
':':d 075
.:?:
oo
B
) ool
HSA to 3.05m then switched to Nw :::: 4| ss | 7 318 o 9 81 10
Casing * e
125 (SI+CL)
viet
oo
B
70
.0.0
* 0,
IS¢
et 317
Tete
+ .‘
e
e
ever] £ 1SS [ 507 o
LB 100
ere
ot
e
*e % 316
n'n.
XN
N
0.1'
By
More frequent cobbles and boulders I 315
below elev. 315.0 = 38 55 ° 7 &7 6
, (SHGL)
314
7 88 100/ ]
2650
313
oerd
Lobe
5
""
. 312
:':'5 8 85 | 100/ o 29 65 [
el (SI+CLY
‘s
3¢
-..‘
5O
ot
Continued Next Page
+3 x3. Numbers refer to

20 .
Sensilivity ‘5“?5“5 (%) STRAIN AT FAILURE




ONTMT4S 2333.GPJ 081418

Ministry of “
Transportation . I

Ontario THURERE
RECORD OF BOREHOLE No 07-RR16 20F2 METRIC
G.W.P,__ 5321.04-00 LOCATION Rapid River N 5178 387.22 F 350 332,58 ORIGINATEDBY su
HWY 129 BOREHOLE TYPE __Holiow Stem Auger/ NW Casing COMPILED BY __ES
DATUM _Geodetic DATE 2007.09.08 - 2007.09.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W A2ESISTANCE PLOT ‘}_—_ NATURAL e REMARKS
o 3 EL;‘;'“C MOISTURE “3:1"2 T 2
= w |5 @ 20 40 60 80 100 GONTENT z a2
a1l ulzE] z P wp w w | 54 | sransize
ELEV o la| ¥ 3123 & [SHEARSTRENGTH kPa e DISTRIBUTION
DESCRIPTION ezl = L|5z]| E
DEPTH =|5| & >[38| £ |o unconFNED  + FIELDVANE i ¥ %)
£l= Z|&C| O |e QUOCKTRAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 &0 100 20 40 €0 knm 2 Jor sa s oL
e e
o an
R
Lt B
e o | ss | 00 o
DN 275
Lol 310
‘s
.:-:5
ol
K 308
q 0| ss | o
308.5 v

12.6 END OF BOREHOLE AT 12.85m.
Piezometer installation consists of
19mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH{m) ELEV.(m)
12/09/07 1.90 319.20

3 w3, Numbersrefertc - 20 . '
XD censitvty - ‘5%5 (%) STRAIN AT FAILURE



ONTMT45 2333.GPJ 08/118

Ministry of
V Transportation

Ontario ——
RECORD OF BOREHOLE No 07-RR17 10F 1 METRIC
GW.P._ 53210400 LOCATION Rapid River N5 175 36346 E 350 916.47 ORIGINATED BY _SU
HWY 129 BOREHOLE TYPE _ NW Casing COMPILED BY ES
DATUM _Geocdetic DATE 2007.09.10 - 2007.09.11 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES L'ﬂ W IRESISTANCE PLOT NATURAL - REMARKS
& w o PLASTIC MOISTURE Liouip - T
5 w8t & 20 4 s 80 100 | conma M) 20 &
Slel .| 2lz2El = Tt e— wp w w | 58 | cramsize
ELEY DESCRIPTION sl e | 23| 2 [SHEARSTRENGTHKPa B DISTRIBUTION
DEFTH 5 R 5128 < |© UNCONFINED — + FIELD VANE . ™ %)
£l = ZIEC| @ |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
320.3 o 20 40 €0 80 100 20 40 80 kNm?3 |GR SA S CL
U0]  TOPSOIL (200mm), black with raots |~
0.2 and rootlets 55
SAND and GRAVEL, occasional DOy, 320
cobbles and boulders ete
Very dense .:Z?:
Brown "t
Maist L€
e
b 319
c:o: T ]
GG 050
.:.:4
R
a178|  Cobble (150mm) e s
o5 18
24 CLAY, peat, trace roctlets
Hard /
Black /
Moist
2| s8¢ v 4 38 29 29
225 37
315.6 3| 85 [
4.7 END OF BOREHOLE AT 4.70m. A28
BOREHOLE BACKFILLED WITH
BENTONITE TO SURFACE.
+ 3‘ %3, Numbers referto - .

Sensitivity

2 :
BEE ) STRAIN AT FAILURE



ONTMT4S 2333.GPJ 08/1/18

Ministry of
Trans{:»}:matinn . .
Ontaric fuupepebeamenl
RECORD OF BOREHOLE No 07-RR18 METRIC
GW.P__ 5321-04-00 LOCATION Rapid River N 5178 392.50 £ 350 946.44 ORIGINATED BY _sU
HWY 129 BOREHOLE TYPE _ Hollow Stem Auger/ NW Casing COMPILEDBY __ES
DATUM _Geodetic DATE 2007.08.09 - 2007.09.09 CHECKED BY AEG
DYNAMIC CONE PENETRATICON
[} < a__ vl I
5 w |25 & 20 40 Bx 80 100 w5 8 &
21| .| 2|ZE| 2 e et L K wo| 5% | cranseze
ELEY DESCRIETION & g a. 2L g 8 SHEAR STRENGTH kPa . e BISTRIBUTION
DEPTH é = |)_‘ = 8 5 § O UNCONFINED + FIELD VANE (%)
El= 22| L |® QUIcCKTRIAXIAL X LABVANE | WATER CONTENT (%)
3211 w 20 40 60 8 100 80 GR SA St L
95  TOPSOIL {150mm) Organics .
o2 SAND and GRAVEL, occasional
cobbles and boulders
Very dense
Brown
Moaist
Boulder and cobble
1 58 62
N . 2 58 3
Switched to NW Casing oe | 4 44 15
{SHCL)
oS I 1V
.078
Boulder (300mm) e
X2
B
o
wJa|ss | su
A 075
4
A
315.0 o
6.1 SAND, frace gravel
Very dense 5 | ss 70
Brown
Wet
g1 8§ 50/
SRR
7| 88 80
3118
8.7 END OF BOREHOILE AT 8.85m.
BCREHOLE BACKFILLED WITH

Continugd Next Page

Numbers refer o ’ .
Sersivity V“ﬁ%s (%) STRAIN AT FAILURE

20




ONTMTAS 2333.GRJ 08/1/18

Ministry of
Transgr:yurtatiun . l
Ontaric ey
RECORD OF BOREHOLE No 07-RR18 20F 2 METRIC
GW.P.__ 5321-04-00 LOCATION Rapic River N5 178 382.50 E 350 §46.44 ORIGINATED BY _su
HWY 128 BOREHOLE TYPE _ Holiow Stem Auger/ NW Casing COMPILED BY ES
DATUM _Geodetic DATE 2007.09.09 - 2007.09.08 CHECKED BY AEG
SOIL PROFILE SAMPLES o [ u [RERAMGED)S SENETRATION
i 2 puste  MATRAL = REMARKS
] 5] M MOISTURE wr] E 35
5 wl|lzd] o 20 40 60 8 wwe Y CONTENT 1 2@ &
28| w| 4l2E] 2 el wp w w | 5% | cransize
ELEV. DESCRIPTION el e | F|E25] 2 [SHEARSTRENGTHKPa S S DISTRIBUTION
DEPTH (5| F | 5|38] £ |o unconemen + FiELDVANE ¥ %)
El= 2|20 G [0 QUKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previgus Page u 20 40 60 80 100 20 40 60 WNm 3 {GR sA 81 CL
BENTONITE TO 300mm THEN
FILLED WITH SAND TO SURFACE
+3, %8, Numbers refer to

Sensitivity

20 .
‘5%5 (%) STRAIN AT FAILURE




Rapid River Bridge Replacement
Highway 129, Algoma

Appendix B

Laboratory Test Results
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THURBGSD 2333.GPJ 141107

Rapid River

FIGURE B1
GRAIN SIZE DISTRIBUTION
FILL
Size of openings, inches U.5.8. Sleve size, meshesdinch
s’ 4:@-- r 1‘1f2n i ?1:4~ 113-3:5“ 3 4 810 18 30 40 5060 00 200
100
\
20 \\ \
1 N
: N R
N
= ) N
£ N i h\
F 60 \\\
o N
z N
Z s \\\ \ \ZK
E \ N
T N R
i N
i i\ N
o
30 M )
20 \x\m
k<
10 1
4] w‘ﬂ
100 10 1 0.1 0.0 0.001 0.00C1
GRAIN SIZE, mm
COBBLE| COARSE |  FINE coarse  |meoum|  FmE SILT and CLAY
Slze GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-RR02 1.07 319.29
b4 07-RR0O7 1.07 316.43
A 07-RR08 1.07 316,73
* 07-RR13 0.38 320.92
pate .November 2007 . . Prepd ... MFA
Project .9321-04-00. THURBER Chkd. ...... AEG




THURBGSD 2333.GPJ 14111107

Rapid River

FIGURE B2
GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL
Size of apenings, inches L15.8. Sieve size, meshesfinch
& 4]1@» 3 e 17 Fye 11[3-31’P" 3 4 810 18 30 40 5060 100 200
100
% )
N
N
80 \‘ ——i
. N TN
: LI
E 60 1] : N
IN
T 50 N ﬁ
l._
=4 N
Ll
5 i\
30 \ \\ X
o0 Lol \\\ \\k\
N \ ‘l\l
10
Mo
0 -1
100 10 1 .1 0.0 0.00% £.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE |MEDIUM| FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-RR01 1.07 319.44
b 4 07-RR02 4.88 315.48
A 07-RR0O3 3.35 317.09
* 07-RR03 7.92 312.52
& 07-RR03 10.82 309.62
Lo ] 07-RR04 4.88 315.86
pate .November 2007 . . Prep'd ... MFA
Project .5321-04-00, THURBER Chkd. ... AEG .




THURBGSD 2333.GPJ 14/111/07

Rapid River

FIGURE B3
GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL
Size of openings, inches U.8 5. Siave slze, meshesfinch
6: 4:,;1. ar 1luzu 1 G 1 HS:BH 3 4 810 16 30 40 5080 100 200
100 ’\
90
\\
80 \Q
N
70 S
=
z ' N {
= 60 AN AN
1 N
i}
z
L 50
£ \i
2 \ w\‘\
e N
3¢ \ k o
AN W
. N
10 3
c, i
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MEDIUM| FENE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-RR04 7.92 312.82
X 07-RR04 12.31 308.43
A 07-RR0O5 243 318.17
* 07-RR05 937 311.23
® 07-RR06 2.59 317.70
< 07-RR11 2.59 318.91
pate . November 2007 . l Prepd ... MEA
Project .5321-04-00 THURBER Chkd. ...... A EG




Rapid River

THURBGSD 2333.GPJ 08/1/18

FIGURE B4
GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL
Size of openings, inches L} 8.5, Sieve size, meshesfinch
sll' 4’15‘.. an 1:;2” g 3f4u 1 uEIP» ? 4 ?10 1IB 30 4ID SOEiD 1?0 2?0
100
Sqy S
’ L*"\ %\:\
ﬂ\
ap
'HIR \D
70 2 \‘
v
rd HiR N
3 \ \'&
= &0 \&
% N %
Z \
w 50 i\
}..
prdt
3 40
& P
a \ N
30 \
20 \\.\\&
10 \*\\;
0
100 10 1 01 - 0.01 ©.001 0.0001
GRAIN SIZE, mm
copmie| COARSE FINE COARSE IMED!UMl FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 07-RR15 4.61 315.25
4] 07-RR16 3.19 317.93
A 07-RR16 6.40 314.72
* 07-RR16 9.33 311.79
® 07-RR18 2.59 318.53
Date .January 2008 . l Prep'd ... MFA .
Project .9321-04-00 THURBER Chkd. ...... AEG. .




THURBGSD 2333.GPJ 14/11/07

Rapid River

FIGURE B5
GRAIN SIZE DISTRIBUTION
CLAY
Sizs of opunings, lches U5.8. Sieve size, mashesfinch
g 4]‘@« ar 1:12« r 3{4- 112“35'- 3 4 810 18 30 40 EDBO 100 200
100 i‘\ \& N 1
I~
90 \
i
80 \R - \.
70
~ =
T
60
» &
ul
=
o 50
‘_
z L
i h
i -
o >4
30 ‘m\ﬂ\m
20
10
o
100 10 1 01 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE |MED(UM| FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
] 07-RR15 319 316.67
x 07-RR17 3.26 317.08
pate .November 2007 . l Prepd ... MFA
Project .5321-04-00. THURBER Chkd. .....: AEG




Rapid River

THURBGSD 2333.GPJ 15/11/07

FIGURE B6
GRAIN SIZE DISTRIBUTION
SAND
Size of upenings, inches. U.S.5. Sleve size, mashesfinch
[ UR 1:;2“ r I B 3 4 810 18 30 40 5060 190 200
100 ) j212$ ] ) |
I
[~
80 %
2\ N
80 N \\m
RNV
70
- N \ )
< h \N
IJ—: 60 \
" \
> N
i 50
'__
g 3, X
8 40
W A
30 &
k x|
2 EE’"\E‘
\ | =
10 3
4]
100 10 1 c.1 C.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE coarse  |mepium]  FNE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED

SYMBOL BH DEPTH {m) ELEV. {(m)
e 07-RR02 9.45 310.91
x 07-RR05 10.73 309.87
A 07-RR06 4.88 315.41
* 07-RR0O6 7.92 312.37

Project . 5321-04-00. THURBER Chkd. ... . AEG




Rapid River Bridge Replacement
Highway 129, Algoma

Appendix C

Factual Information from the Dominion Soil Investigation Inc. Report
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| - EE o py RS TN KT B mm W BN WM W W

Enclosure 1

DOMINION SOIL. lNVéSTlG{\T:ON m
RECORD OF BOREHOLE Ne 1

we 14-74-07 LOCATION Station 259 + 90, g LT, i Line *H' CRIGINATED BY N. McC,
DIST__ 18  wwy 129 BORING DATE _ June 5 and 6, 1977 COMPILED By L.R.
DATUM__ Geodetic BOREHOLE TvpE _Augering and Washboring {N-size) CHECKED By _I.P,L,
SO PROFILE B [DYNAMIC CONE PENETRATION LIQUID UMIT ——w, =
SAMPLES ke |Resistance pior PLASTIC LMIT v | = &
81 « gl oz 20 4o £ do 100 | WATER CONTENT._w Z&
ELEV . Sluiw |2 ¢ [hear STRENGTH W W, B | REMARKS
peprn|  DESCRIPTION 22 12| 8 lounconrmes  «rew vane Ay
ELZ1 7 101 & e quick reiAmac x uin VANE | WATER CONTENT % .
1049.3 Ground Surface 1 Z eLEy . GR SA 51 CL
0 Ilcose Boulders i 1) Hole Caved-
1047.9 with Peat Filler 1O in at £,
2.0 e TT3%% - 7 g 104?- after
. Very benze |Of casing
5and and Gravel 5. Wi thdrawn
wWith numerous N T g
Boulders " O:
and 2 trace to 04 3 WL 10425 [in cpsing)
59 o, :
some 1Tt é 3.5 lws 12, 23, 5-
e 1040 40, 42, 18-
SOTETSS "
O‘ augering
o ashberin
<, was ¥
- ?; drilling
O FEssrlsa e with NX
-l casing &
(Hstss Hierd 7 tri-cone
‘.-'-
o 1030 fo
cerrféﬁi:"e_d_"-_o_ 7155 |82 45, 43, 12-
e}
Jo
o
o 8851185 /10" 35, %2, 13-
of
v 6.
s 5 1020 .
1018,8 . —ges /50 30, 52, 18-
30.5]'ERD OF BOREMOLE

20 o ,
159-5 % STRAIN AT FAILURE -



. . mmmm W SRR AT Chele CHMNAT Y e am o mEE e e DN AW

Enciosurs 2

DOMINION SOIL, INVESTIGATION INC.
RECORD OF BOREHOLE N2 2

we 14-74-07 LOCATION Station 260 + 84, 18' LT. ORIGINATED BY H. McC,
oist 18 Hwy 129 BORWG DATE  June 6 and 7, 1977 . COMPILED BY 1.R,
pATUM  Geodetic BOREHOLE Typg _Augering and Washboring (N-size) CHECKED gy 1.P.L.
3IL PROF & oma.wc'cone PENETRATION LIQUID LIMIT Wi | 1
SOt PROFiLE SAMPLES E BESISTANCE FLOT PLASTIC LIMIT ey :5
ol & al = 20, 40 g0 4o 109§ WATER CONTENT_.w Zo
ELEV : Ejw| w2l o [SHEAR STRENGINH Wi w % 173 remarks
BEFTH DESCRIPTION SEE| = 12| 3 o vwconamen + FIELD VANE 17
21217 |71 & [ ouick trianar  x s vane | WATER CONTENT % , o
10524 Ground Surface wl o £ jELEy GR SA Si ClL
9 | . o=
LOOSE BOULDERS Kz ‘ '
[ : -
with Sand filler %G 1050 T
Q) augering
30 Iwashboring
e X |y 10455
<O driliing
0 wWith NX
16042 .4 g— caéing
10 D 49, an
ense to Very Dense %'_ triscone
SAND AWD SRAVEL [, 51 1]SS eslo., 42, 54, 4-
with Boulders and |
a trace of §ilt -
*4 2]ss o 15, 78, 7-
grave'i cont$nt C;
ecreases with i 7. 8%, 4.
depth 40: 3]8S |50 »
s1ightly |- ¢
cemented (7. 4138 | 4 .
ﬁ »
- % N34
s ] 5{55 {85 1 13, 74, B4} -
o
‘ol 6|53 |37 43, 42, 10
b* )
e
10219 L 21 7]ss1 30
0-'ERD OF BORENOLE

20 i
1545 % STRAIN AT FAILURE
10 PR ST



Tij1S Aawas O] a3044 O 4 tm

6101 $20 8201 BE0I JPOI { NOILVATII.

.
- ' P

i
] o 13AVEO % ANVS .
g « %  INZINGD RRINISIOW 0f S22 1§48 (HLd3O
w » % X3V ALUSYd ‘loquiks dnodg puUD Bjdwog jo UONOLISSDID 6§ B L b £igN  IWYS
> " %% LINM LSy . _ | L1 1 -1 1 1gN 30HIH0E |
m ‘V/N = % LA Qi 1 BHNLVAHND #0 LNZi0HEII00 . S TEZH CAMH TNOWWDOT
5 SINLNTIOHd LSV 001 = §+4 t ALANOAING 40 INHIOIA4Z00  * MIAIY ldVY HIA0 390148  sLO3rOHd |
_ . L sImBWIIN U 7S UDID
100" 0 I’ " ol ool
0
’.Ilr'-.l._ ll.li.ll-ll.lllll, \ o
e = ot
.-l_.llr:lll.l-l-..t” [ﬁ/ . \\v..“ s
e I O -
RN Y 0z
= e g |
NN L] g
// ™~ ov :
. l.r. N N =
[ 47 < 0% .%
Do) =
/l/ 08 @
u 61 SN :
[ I..,/
7 /?J/f/ QL
. N N
y a ‘ 08
g~ N N N
N . .
A" ce
N /L
' /L
I TR it _ I 1 L LA g,
TaZIe JAAIS ONVONVLE S 00z Obl 00l 0808 Ob OF 02 8 0l 8 e B 5 e . & 2R
: NI ) EFT) NI 958V 0D
NILSAS NOILYSLJISSYID 0§  QaiNn AVID e L8 AN : azﬂnw_ — 4m>_<m0 SHYQ
STEIT o SONERI H0 NOLNGILSI] 3ZIS NIvED
d3LINIT NOILYSLLSIANI “1HOS NOINIWOd
mu




M .

TypEE BWOSTOY AO0I D Yirm
TIAVYIO % ONVS

8201 620 ££01 9EQ 170901 1NOUVATIZ |

o
i . ; 82 §€2 6! 9t 821 tHLd3Q
» 9% E wmp.rm_ﬂi 1 ' ' \ b
m . @N Lot tfjoqiAs dnoJo PuD B|AWDS JO UOHDIHSSDID s . ¢ . 20 N TRUS
m % %% LIWIT SLLSYd . Z 2 4 2 2, 1 gN 30H3E08
m Y/N = % LNM gindin t SHALVAEND 20 LNTIDHAECD T6 21 CAMH tNOUWOOT
G 6311M9d08d SISV ! GL=b 1 ALWHOJING 40 INAIIEA300 ' H3AIY QldVH BIA0 300148 rLO3NCHd -
. k C SIBWIIN Ul 8ZIS UjouD : .
oot : ‘ L 1. . i ol : . o0}
\ - o
......I_.r . .
o!
P
/// l//_ T
" =\ 0z

,, N\
V Aﬂﬂ.lf,li”!./

el

e WA ~7_ | 1118

._ EAVING AN

Lr2=2

. - ' IDO
N\ ‘ 09 2

L , ’ , ._
| A A
ny N o Y S ) r - ! : .
T ~ N - og
f78 / I/./.I...........l / : : . .
| T . Ca :
N . 06

+ ’

[ I N U | SUPU, J W O { D

o
J.Ii.,...l Iﬂﬂ. .
w IT ] -

/ N, 001 .

$3218. 3A3IS QUVONVLS ‘SN

AT y “
ooe Op ool 0308 Ob OF 02 9 ol B B 2 ......n o A 292 ,8
AVIY B8 118 3aNid I %&:mamz [ a59v00

NILISAS NOMWOILIRSYTID  T0S  Q3iAiNN

YT wN 3ON3Y3H3Y ¥N0

NOUNAIMASIQ JZIS Nivyo

ANt ] JSHYED
: JAYHO

Q3LINITT NOLLVSILSIANI "IOS NOINIWNOC

. + X . .
. , . . . b
il ' . Pl .
. a ! . N * S Y . . ‘




hal

_—
222

54+ 00 f :
i
. Lot
way
Mk
You b

g

5-10 ]

w4

1055

IRaliae S1n

wie

1T
- ) / ™
_------ surf AL TREATED

ﬁ ALEY

HWY. 129

i{' NGt

m.

Wil

Te Thavsaion

o

Te Cpaclaoy.

080

MOPOSED
FOONING $

CONT No
WP No 14-74-07

RARID RIVER

BORE HOLE LOCATIONS & SOIL STRATA

DOMINION SOIL INVESTIGATION ING

DISTY, ALGORAN}

1w OF StU(G[ON.

¢ i
»
- Py G"’M
Hay )
4?«

KEY FLAN Meles.
6 G4 0O 1 e
ol e SRS

LEGEND

""‘ fore Hole

4} Dynaewe Cone Procirition Tost [Cove}
£ - -
054 o .
"’:n -¢- Bare Hote & Cora
¢ B Bowsir (St Pes Test 3500t ke evegy)
g § ' o & A COME Blowsitr {40 Coor, 350Ft &5 enurur}
© . 3 . X !
) N © I WL arrme af wiractigation Iun_ni?'n
PLAN - *e
SCALE - -
= LOFT -1
e — i
. Mo LELEVATION] STATON | OFESET
] 1] 25¢ *30 5 LY.
. ‘ : 2 jwsia | 250%84 1y Ly
‘ —@—2 .
. E K—n—oe’asm GRADE i
tacvn BCHIFDERS i
et fl with Fyor filfyr t - ) ’
. 0 & =
e - ‘gg AL pe? T ;‘S\ —-t—-'—'__-_':"'—"'—'—n—------"'}{""_'—w e T, 1080
| T Iyt L3 3 :
L WL 1045 F JUNE 1P T < 080 OQOG{%E%%Z‘%\G/— - -
- F TR £ i = st | Q%Otcﬁfcicilo &’ - 1036
ey = h 2 : P illes -
ta3e T Uty Bk Do T OIS ot e o e
A g I - i .. P Lo -
L2t SANGCA GRAVEL2e . ooe o fli D] ce g T ] .
- © @ sk bavtdees, wosn of = * e B e )
e b o0 g betle o efate T J_?Q 15 BRI : - "
o4 Tl & o ‘: .
1856 b = - T 3 wio =-NGTE~ :
| = "i A ﬁ fha bovadocier befwaan 1ol sirate have Bran aatakblabe
™ e ovly ot Boce Hobe foceties. Betwesn Bort Holea the
, E o Bovaduras cea cvmomed Troom grologres! avideace.
7 ¢ PROFILE LINE ‘M’ i , : ¢
SCALE .
. s 0w 9 fal LOET. : 2 _
S R . : : : :
i : : -
: T oo ’ “Joxri {07 i GichA o
; ' - GEQCEES ¥ 41 T-58
J - ¥ T e e e oY Ho 1€ LNE M REVISIOMN, fost -
| - ;i . cusfrni L] TCHECKED  TOATE JUNE 18 W7 SUPE 1a3-L
P — - REF. Mo E-S1T9-14 MOV i3, te7rs TonaweF L 1cHecriollL. 5 Sl E_D\_ﬂcunm



Rapid River Bridge Replacement
Highway 129, Algoma
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Rapid River Bridge Replacement
Highway 129, Algoma
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Rapid River Bridge Replacement
Highway 129, Algoma
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Photo 3. Existing Rapid River Bridge from the northwest. Old south abutment at right.

Photo 4. Od north aunt from earlier ridge west of exis‘fi-g bridge.
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Rapid River Bridge Replacement
Highway 129, Algoma
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Photo 5. Rapid River upstream, to the east, of the existing bridge
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Photo 6. Soil exposure immediately north of the bridge site, east side of Hwy 129.
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Rapid River Bridge Replacement
Highway 129, Algoma
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