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February 24, 2020 File No. 1-18-0347-46 
  
 
Associated Engineering (Ont.) Ltd. 
509 Glendale Avenue East, Suite 300 
Niagara-on-the-Lake, Ontario      
L0S 1J0 
 
Attention: Mr. Mark Torrie, P.Eng., Manager Transportation-Highways 
 
 
RE: HYDROGEOLOGICAL INVESTIGATION 
 OUSE RIVER BRIDGE REPLACEMENT, HIGHWAY 7  
 MINISTRY OF TRANSPORTATION, ONTARIO 

DB-2017-4000, SITE 26-00  
GEOCRES NO. 

 
Dear Sir: 

Terraprobe was retained by Associated Engineering (Ont.) Ltd. (AE) on behalf of Aecon Group Inc. 
(Aecon) to complete a hydrogeological investigation for the replacement of the Ouse River Bridge on 
Highway 7, Township of Asphodel-Norwood, Peterborough County, Ontario. 

The purpose of the hydrogeological investigation is to review the subsurface stratigraphy and shallow 
ground water conditions in relation to the envisaged construction works and to estimate dewatering 
volumes during construction.  An impact assessment of dewatering on surrounding private water supply 
wells and natural features was completed.  Recommendations are provided for monitoring, mitigation and 
contingency measures in order to limit the potential impacts of construction dewatering. 

1.0 INTRODUCTION 
The site (with MTM coordinates of N 4,913,025; E 418,490) is located on Highway 7 approximately       
1.1 km east of Peterborough County Road 38 and 280 m west of Asphodel 3rd Line.  The existing 
structure is a 9.1 ± m long and 11.5 ± m wide single-span concrete rigid frame structure.  This bridge 
carries Highway 7 east bound and west bound traffic over the Ouse River.  Ouse River meanders through 
the site flowing from north to south across and below the highway.  The site location is shown on the 
attached Figure 1.   

Construction of the new bridge will require excavations for both the east and west bridge abutments.  The 
proposed working point elevations of Highway 7 at the bridge abutments are 198.2 ± m and the underside 
elevations of the abutments are 194.92 ± m.   
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2.0 SITE GEOLOGY AND HYDROGEOLOGY   
The subsurface soil and ground water conditions were investigated and the results are provided in 
Terraprobe’s report titled Foundation Investigation and Design Report, Ouse River Bridge Replacement, 
Highway 7, Ministry of Transportation, Ontario, DB-2017-4000, Site 26-090 Geocres No, dated November 
25, 2019.  The investigation consisted of drilling and sampling fifteen boreholes to depths of 3.8 to 12.6 m 
below ground surface.  The approximate borehole locations are provided as Figure 2 and the Record of 
Borehole Sheets are provided in Appendix A.   

Ground water conditions in the open boreholes were observed throughout the drilling operations and 
standpipe piezometers were installed in Boreholes 1, 2, 4, 8, 10 and 14 to permit longer term ground 
water level monitoring.  The remaining boreholes were backfilled in accordance with current MTO 
procedures and Ontario Regulation 903 (as amended).     

Preliminary subsurface investigations were carried out in May 2014 consisting of six boreholes (BH13-
221 to BH13-226).  Two additional boreholes (BH17-233 and BH17-235) were completed in January 2017 
to supplement the preliminary investigation.  A summary of subsurface conditions encountered at the site 
on the basis of the above noted drilling is summarized below: 

 
2.1 Borehole Locations  
A summary of the completed borehole locations are provided in the table below: 

Borehole 
No. 

MTM NAD 83 Coordinates Ground Surface 
Elevation (m) 

Borehole 
Depth (m) Northing (m) Easting (m) 

Current Investigation 

BH1 4 913 031.1 418 498.3 198.0 12.6 
BH2 4 913 028.1 418 471.3 196.7 7.7 
BH3 4 912 924.0 418 264.8 196.4 6.6 
BH4 4 912 942.0 418 311.6 196.5 6.4 
BH5 4 912 960.4 418 358.7 196.6 8.5 
BH6 4 912 977.9 418 405.4 196.5 9.6 
BH7 4 912 995.8 418 451.3 196.4 7.8 
BH8 4 913 020.9 418 514.2 196.7 7.5 
BH9 4 913 049.2 418 592.0 196.5 8.9 
BH10 4 913 067.9 418 639.1 196.7 5.3 
BH11 4 913 086.5 418 685.5  197.2 6.1 
BH12 4 913 099.2 418 726.8 197.7 4.9 
BH13 4 913120.5 418 778.2 198.9 5.7 
BH14 4 913 138.5 418 825.4 200.1 3.8 
BH15 4 913 034.2 418 530.2 198.0 9.6 

Previous Investigation (Golder 2017) 
BH13-221 4 913 030.9 418 500.7 198.1 9.3 
BH13-222 4 913 028.8 418 495.9 198.1 9.9 
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Borehole 
No. 

MTM NAD 83 Coordinates Ground Surface 
Elevation (m) 

Borehole 
Depth (m) Northing (m) Easting (m) 

BH13-223 4 913 024.3 418 497.9 198.2 12.3 
BH13-224  4 913 016.6 418 478.8 198.1 11.9 
BH13-225 4 913 021.4 418 476.5 198.1 12.4 
BH13-226 4 913 011.5 418 470.0 198.1 7.7 
BH17-233 4 913 009.0 418 481.1 196.9 10.4 
BH17-235 4 913 034.9 418 492.5 196.8 6.9 

The site is located in the physiographic region of Southern Ontario known as the Peterborough Drumlin 
Fields (Map 2715, Chapman & Putnam, 1984).  The drumlins in this area are generally composed of 
Newmarket Till. 

Locally the topography is gently rolling with higher elevations situated both to the east and west of the 
Ouse River floodplain.  The Ouse River floodplain consists of glaciolacustrine and modern deposits of 
laminated silts and clays as well as interbedded layers of sand.  These deposits are generally overlain by 
variable thicknesses of peat.  Based on geologic mapping in the area (Map 2441, Ontario Geological 
Survey, Ministry of Natural Resources 1979), the local bedrock consists of limestone with minor dolostone 
and shale of the Trenton and Black River Group. 

2.2 Subsurface Conditions 
The stratigraphic conditions reported on the attached Record of Borehole Sheets are inferred from non-
continuous soil sampling and represent transitions between soil types rather than exact planes of 
geological change.  It is expected that the subsurface conditions will vary between and beyond the 
borehole locations. 

2.2.1 Flexible Pavement 
Terraprobe BH1 and Golder BH13-221 to BH13-226 were drilled through the Highway 7 lanes and 
shoulders.  These boreholes encountered a flexible pavement consisting of 100 mm to 300 mm thick 
asphaltic concrete (where measured) underlain by granular fill consisting of sand and gravel and crushed 
stone.  Crushed stone ranged in thickness between 0.3 m to 1.0 m (encountered to elevations between 
196.7 m and 194.4 m).  Crushed stone fill was observed to have a loose to compact relative density. 

2.2.2 Topsoil & Peat 
Topsoil layers ranging in thickness from 85 mm to 255 mm were encountered at the site.  Topsoil 
thickness will vary between and beyond the borehole locations.   

Fibrous peat was encountered within Terraprobe boreholes BH3 though to BH10 and BH15.  The 
thickness of peat deposits ranged from 0.7 m to 1.4 m (encountered to elevations ranging from 196.0 m 
to 194.8 m),    

2.2.2 Fill – Sandy Gravel to Gravelly Sand 
Deeper layers of fill material ranging in composition from sandy gravel to gravelly sand were encountered 
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at the site below the flexible pavement.  Sandy gravel to gravelly sand fill deposits ranged in thickness 
from 0.5 m to 1.7 m (extending to elevations between 197.3 m to 195.2 m).  Penetration testing indicated 
sandy gravel to gravelly sand fill was loose to compact in relative density. 

2.2.3 Fill – Clayey Silt 
Clayey silt fill fill was encountered at this site within Terraprobe boreholes BH2 and BH15 with 
thicknesses of 0.4 m and 1.1 m respectively (elevations of 196.0 m and 196.2 m).  Standard penetration 
testing performed in clayey silt fill indicated a very soft to firm relative density. 

2.2.4 Organic Silty Sand to Organic Sandy Silt 
Deposits ranging in composition from organic silty sand to organic sandy silt were encountered within 
Terraprobe boreholes BH1 and BH2 and Golder boreholes BH12-221 through to BH13-224 and BH17-
233.  The thickness of organic silty sand to organic sandy silt ranged from 0.5 m to 1.5 m (extending to 
elevations between 196.3 m to 194.5 m).  Standard penetration testing indicated a very loose to compact 
relative density.  

2.2.5 Silty Clay to Clayey Silt 
Underlying fill deposits generally towards the western and eastern extents of the project area soils 
consisted of silty clay to clayey silt.  The site is underlain by a varved silty clay to clay deposit.  Silty clay 
to clayey silt deposits were encountered within Terraprobe boreholes BH1 through to BH5, BH8, BH9, 
BH11 and BH15 and Golder boreholes BH13-221 through to BH13-223 and BH17-233.  The thickness of 
silty clay to clayey silt deposits ranged from 0.8 m to 2.3 m extending to elevations ranging from 196.5 m 
to 192.8 m.   

Based on the results of Standard Penetration testing the relative density of silty clay to clayey silt deposits 
is described as very soft to stiff.  

2.2.6 Sandy Silt Till to Sandy Gravel Till 
Overlying bedrock at depth soils at the site generally consisted of sandy silt till to sandy gravel till.  All 
boreholes with the exception of Terraprobe borehole BH1 and Golder boreholes BH13-223 to BH13-225 
and BH17-233, which were cored into underlying bedrock, encountered sandy silt till to sandy gravel till.  
Boreholes were generally completed to refusal    The thickness of glacial till soils ranged from 2.9 m to 
7.5 m and were encountered to elevations ranging from 196.3 m to 187.6 m. 

Completed Standard Penetration testing generally indicated sandy silt till to sandy gravel till had a relative 
density ranging from compact to very dense. 

Hydraulic conductivity testing was carried out on Terraprobe BH2 which was screened within silty sand till 
deposit.  The hydraulic conductivity of this unit was calculated at 1.3 x 10-7 m/s.  The well screen for BH3 
extended from an elevation of 193.7 m to 192.2 m.  

2.2.7 Bedrock 
The overburden soils are underlain by limestone bedrock.  Summarized below are the depths to bedrock 
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and the top of bedrock elevations.   

Borehole 
No. 

Depth to Bedrock 
(m) 

Top of Bedrock Elevation 
(m) 

BH1 9.2 188.8 
BH13-223 9.2 189.0 
BH13-224 8.9 189.2 
BH13-225 9.4 188.7 
BH17-233 8.1 188.8 

The limestone bedrock is described as slightly weathered to unweathered (fresh) and the bedrock is grey 
with black shale partings.  

2.2.8 Ground Water Levels 
The ground water conditions were observed in the boreholes during and upon completion of drilling.  
Standpipe piezometers were installed in Terraprobe Boreholes 1, 2, 4, 8, 10, and 14, and Golder had 
installed piezometers in Boreholes 13-226 and 17-233.  The recorded water levels as reported on the 
Record of Borehole sheets are tabulated below.   

Borehole 
No. Date 

Water Levels 
Depth (m) Elevation (m) 

BH1 
August 23, 2018 

September 05, 2018 
2.1 
1.9 

195.9 
196.1 

BH2 
September 05, 2018 

October 01, 2018 
October 20, 2018 

0.7 
0.6 
0.5 

196.0 
196.1 
196.2 

BH4 
October 01, 2018 
October 20, 2018 

0.5 
0.3 

196.0 
196.2 

BH8 
October 01, 2018 
October 20, 2018 

0.7 
0.4 

196.0 
196.3 

BH10 
October 01, 2018 
October 20, 2018 

0.6 
0.4 

196.1 
196.3 

BH14 
October 01, 2018 
October 20, 2018 

2.4 
2.1 

197.7 
198.0 

BH13-226 June 03, 2013 1.4 196.7 
BH17-233 January 12, 2017 0.1 196.8 

In addition to the piezometric water levels, the creek water level reported by AE’s surveyors in July 2018 
is at elevation 196.0 m.  The ground water levels are expected to follow the ground surface topography 
and can be expected to fluctuate seasonally as well as in response to major weather events.  The ground 
water level will also be controlled by the free water level in the creek and is expected to rise during wet 
periods of the year. 
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3.0 LOCAL WATER RESOURCES 
The area surrounding the site consists of natural areas including woodlots, the Ouse River floodplain and 
wetlands, and privately serviced rural residential dwellings.  A review of the Ministry of the Environment 
Conservation and Parks (MECP) well record data base was completed.  Three well records were 
identified along Highway 7 and Asphodel 3rd Line, within a 500 m radius of the site.  Based on completed 
well log data, the soils consisted of clay gravel and sand to depths between 2.1 to 4.3 m overlying 
limestone bedrock.  The table below summarizes the well records located within a 500 m radius of the 
site: 

Well ID Northing (m) Easting (m) Well Depth 
(m) 

Water 
Level (m) 

Pumping 
Rate (L/min) 

Stratigraphy (Depth 
in m) 

5111492 4 914 282.0 732 952.0 20.1 6.4 15.1 Overburden (3.6) 
 Limestone (20.1) 

5100084 4 914 736.0 733 429.0 5.2 3.4 11.4 Clay/Gravel (2.1) 
 Limestone (5.2) 

7162439 4 914 640.0 733 473.0 4.9 2.0 75.7 Sand/Silt/Clay (4.3) 
 Limestone (4.9) 

A review of aerial photography for the site and surrounding vicinity indicated approximately 8 rural 
residential properties are situated within 500 m of the proposed Ouse River bridge replacement.  A map 
showing locations of the surrounding wells is attached as Figure 3 and the well records are provided in 
Appendix B.   

4.0 REQUIREMENTS FOR GROUND WATER CONTROL 
It is anticipated that excavations for the Ouse River bridge replacement will extend below the shallow 
ground water level and active temporary dewatering will be required for construction.  It is anticipated that 
the base of excavations will consist of very loose to soft silt to clayey silty clay deposits.  Dewatering 
requirements for the bridge replacement were analyzed following a Darcy’s Law approach.  Detailed 
calculations are provided in Appendix C. 

 

4.1 Dewatering Requirements 
Daily ground water taking volumes for open cut excavations at the bridge abutments and approach 
embankments were estimated based on the following assumptions: 

 Estimated hydraulic conductivity values of: 
 1.0 e-08 m/s for loose/soft silt to clayey silt overlying consolidated glacial till; and 
 1.3 e-07 m/s for silty sand glacial till. 

 A surface water elevation of 196.0 m± in the Ouse River and a ground water elevation of 
196.8 m± in the footprint area of the east and west bridge abutments (as measured within BH17-
233 in January 2017).  The ground elevation in the area of the bridge abutments is 198.2 ± m; 

 Open cut excavations extending to elevation 194.92 m± at the east and west bridge abutments.  
Abutment dimensions are proposed at a length of 15.0 ± m and a width of 1.65 ± m covering an 
area of 24.75 m2.    It is expected that a 1.0 m clearance surrounding the abutments will be 
required for a basal area for abutments of approximately 62.05 m2; and 
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 The hydraulic gradient was conservatively assumed at 1.0 based on the observed upward 
gradient between measured ground water and surface water in the vicinity of the Ouse River 
bridge replacement.   

Engineering drawings for the proposed bridge replacement are provided in Appendix D.   

Hydraulic conductivity for soils was conservatively assumed at a rate of 1.3 x 10-7 m/s for underlying silty 
sand till soils.  It was considered that loose silt deposits would not significantly reduce the flow of 
upwelling ground water from the deeper sandy till formations.   

Based on the above parameters it is estimated that the ground water dewatering for excavations will be 
approximately 6,100 L/day for both the east and west bridge abutments.  Accounting for rainfall (30 mm 
daily event), the total daily dewatering volume is estimated at 17,600 L/day for the Ouse River Bridge 
abutments.  Given that excavations will be within loose to soft silt dewatering is recommended to be 
carried out from a series of well points/eductors completed within the underlying sand till soils around the 
perimeter of excavations for the abutments to drain silt deposits prior to excavation. 

Based on the estimated dewatering volume, a Permit to Take Water (PTTW) will not be required from the 
Ministry of the proximity of excavations to surface water.  Environment Conservation and Parks, (MECP) 
since for the purposes of construction dewatering, the ground water taking volumes are not expected to 
exceed 400,000 L/day.  An Environmental Activity and Sector Registry (EASR) registration is not 
expected to be required for the dewatering activities since the ground water taking volumes are not 
estimated in excess of 50,000 L/day.  Notwithstanding, consideration should be given to posting to the 
MECP EASR as a precaution given the proximity of excavations to the Ouse River.  The above 
dewatering assessment assumes surface water flows will be managed and cut off from entering open 
excavations through the use of a temporary impervious cut-off all (i.e. cofferdam structure).   

The EASR is a registry for dewatering activities managed by the MECP.  All information pertaining to the 
dewatering activities would be available to the MECP through the registry.  The EASR posting would be 
active until which time it is requested to be removed by the applicant.  It is anticipated that this 
Hydrogeological Investigation will form the basis of the supporting documentation required for the EASR 
application. 

It is recommended that the specifications and estimates outlined in this report be reviewed by a 
dewatering contractor to ensure that the dewatering system is designed appropriately and has sufficient 
capacity to achieve the target dewatering rates, commensurate with the excavation depths and lateral 
extent of the excavations.   

5.0 IMPACT ASSESSMENT  
The following impact assessment is based on the current design information for the Ouse River Bridge 
replacement provided in this report, and the results of the subsurface investigation.  The purpose of the 
impact assessment is to determine the potential ground water flow that may be encountered during 
construction, along with potential impacts to surrounding features.  
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5.1 Radius of Influence 
The potential radius of influence arising from ground water taking activities was calculated based on the 
anticipated drawdown and hydraulic conductivity determined for the site. The calculated radius of 
influence is estimated to extend a maximum distance of 3.1 ± m beyond the perimeter of the excavations.  
The radius of influence will be influenced by the hydraulic conductivity of soils and the upward vertical 
hydraulic ground water gradients.  The radius of influence is limited in extent and structures (other than 
the existing bridge) and private wells are not located within the estimated radius of influence.  
Calculations for the radius of influence are provided in Appendix C. 

5.2 Geotechnical Impacts of Dewatering 
The lowering of ground water levels has the potential to induce ground settlement within the radius of 
influence.  The results of the geotechnical investigation indicate that the site is underlain by a major and 
relatively impermeable silty clay to clay deposit.  Settlement of the subsurface soils due to dewatering 
operations is expected to be negligible.  Since the new bridge will be supported on end bearing H-piles 
founded either on bedrock or very dense silty sand till, any minimal settlement due to dewatering activities 
will not adversely affect the performance of the structure.   

Settlement can also occur in the event of loss of ground triggered by pumping fines or suspended 
materials through the dewatering system.  Therefore, the dewatering system must be properly designed 
to ensure that there is no pumping of fines or suspended material.  

5.3  Dewatering Impacts on Local Ground Water Resource 
As summarized in Section 3.0 above, private water supply wells are completed within limestone bedrock.  
The maximum excavation depth subjected to dewatering operations at the bridge site is anticipated to be 
4.3 m below ground surface.  Since private ground water supply wells are not known to be located within 
the anticipated zone of influence of the dewatering work, impacts to ground water supply wells are not 
expected. 

5.4  Dewatering Impacts on Surface Water 
Ground water from dewatering operations is expected to be discharged to the Ouse River.  It is 
anticipated that dewatering will be temporary in nature and not result in long term impacts to surface 
water features.  The dewatering discharge shall be directed to surface water features downstream of the 
bridge crossing.  During construction, inspection of the river channel downstream of the site is 
recommended for signs of erosion due to the discharge of ground water.   

5.5 Discharge of Water  
Dewatering discharge from ground water control activities shall be directed overland to the Ouse River.  
Regular inspection and water quality sampling at the point where discharge enters surface water is 
required to confirm compliance of ground water discharge quality with the Provincial Water Quality 
Objectives (PWQO).  Ground water discharge shall be clear and free of sediment, sheen or foam.  
Measures shall be implemented such as rock check dams and hay bales to prevent erosion and 
channelization of discharge flows.  In the event that erosion is noted the discharge location shall be 
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changed.   

6.0 MONITORING AND CONTINGENCY PLAN  
The results of the study and impact analysis indicate significant impacts are not anticipated as a result of 
ground water control activities for the Ouse River Bridge replacement.  Nonetheless, it is important to 
maintain records to ensure that any unforeseen impacts are properly identified and appropriate 
contingency measures can be implemented.  

Record keeping shall be conducted over the duration of the ground water control activities. Records shall 
include the following: 

 Daily records of the current location, depth and extent of all excavations on the site;  
 Daily records of water taking including time and rate of pumping; 
 Inspection of discharge from the ground water control system on an hourly basis for evidence of 

visible suspended solids or silt; and, 
 Daily inspection of excavation activities for the potential presence of deleterious materials which 

may result in an impact to water quality.  

In the event that significant fines are noted in the ground water discharge, the pumping shall be stopped 
immediately and proper control measures shall be implemented to prevent the movement of fines. 

Dewatering volumes include pumping to remove accumulated precipitation runoff from open excavations 
for the daily maximum of 30 mm.  In the event that daily precipitation exceeds this amount it is 
recommended to stop construction work and pump excavations at the maximum allowed rate (i.e. 50,000 
L/day without EASR, 400,000 L/day with EASR) until which time standing water within open excavations 
are removed.     

7.0 SUMMARY  
Based on the results of the study, the following summary and conclusions are made: 

 Excavations for the east and west bridge abutments are proposed at a length of 15.0 ± m and a 
width of 1.65 ± m covering an area of 24.75 m2.  It is expected that a 1.0 m clearance surrounding 
the abutments will be required resulting in a basal area of 62.05 ± m2 for abutment excavations. 

 Shallow ground water levels are expected at an elevation of 196.8 ± m.  The dewatering target for 
construction dewatering is approximately 1.0 m below the base of excavations at an elevation of 
193.92 ± m for bridge abutments.   

 It is anticipated that excavations will be completed within loose silt deposits with a hydraulic 
conductivity estimated at 1.3 x 10-7 m/s.     

 Land use in the vicinity of the site consists of rural residential properties privately serviced.  Three 
well records were identified within a 500 m radius of the site.  The private wells are reported to be 
completed to depths between 4.9 m to 20.1 m within limestone bedrock. 

 Dewatering estimates were calculated based on a Darcy approach given the observed site 
conditions and construction requirements.  Including removal of precipitation (30 mm rainfall 
event) falling excavated areas, the total dewatering volume (including precipitation) is anticipated 
at 17,600 L/day.  
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 It is recommended that the project be posted to the Ministry of the Environment Conservation and 
Parks Environmental Activity and Sector Registry as a precaution given the proximity of 
excavations to the Ouse River.  Dewatering estimates assume that surface water flows will be 
managed and cut-off from entering open excavations. 

 The radius of influence associated with the ground water control activities is estimated at 
approximately 3.1 m.  Significant structures and private water supply wells are not expected to be 
situated within the predicted radius of influence for construction dewatering.  

 It is expected that the dewatering discharge will be directed overland to Ouse River downstream 
of the site.  Regular inspection and water quality sampling is recommended at the point of 
discharge to surface water.  Discharge should be appropriately managed to limit erosion at the 
point of discharge and within the river channel.  

 Impacts of dewatering including ground settlement, impacts to private wells and surface water 
features are not anticipated.  

 A program of monitoring during construction is recommended. The monitoring should include 
frequent inspection of the excavation and discharge water. Detailed records should be maintained 
regarding excavation progress and pumping rates and volumes. 

We trust this information is sufficient for your present purposes. Should you have any questions 
concerning the above, please do not hesitate to contact the undersigned. 

 

Yours truly, 

Terraprobe Inc. 
 
 

 

 

 
Paul L. Raepple, P.Geo. 
Hydrogeologist 

Rehman Abdul, M.S., P.Eng. 
Principal, Transportation & 
Infrastructure 

 
 

 

  

Michael Tanos, P.Eng. 
MTO Designated Contact 
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Appendix D - Engineering Drawings    
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HIGHWAY 7 PROFILE (RIGHT OF EXISTING CENTRE LINE)

This drawing is for subsurface information only. The proposed
structure details/works if shown are for illustration purposes only
and may not be consistent with final design configuration as
shown elsewhere in the contract  documents.

The boundaries between soil strata have been established only at
borehole locations. Between boreholes the boundaries are
assumed from geological evidence.

The complete foundation investigation and design report for this
project and other related documents may be examined at the
Materials Engineering and Research Office, Downsview.
Information contained in this report and related documents are
specifically excluded in accordance with Section GC 2.01 of OPS
General Conditions

HIGHWAY 7 PROFILE

(LEFT OF EXISTING CENTRE LINE - STA.12+465 to 12+520)
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This drawing is for subsurface information only. The proposed
structure details/works if shown are for illustration purposes only
and may not be consistent with final design configuration as
shown elsewhere in the contract  documents.

The boundaries between soil strata have been established only at
borehole locations. Between boreholes the boundaries are
assumed from geological evidence.

The complete foundation investigation and design report for this
project and other related documents may be examined at the
Materials Engineering and Research Office, Downsview.
Information contained in this report and related documents are
specifically excluded in accordance with Section GC 2.01 of OPS
General Conditions
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EXPLANATION OF TERMS USED IN REPORT 
 
 

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm O.D. SPLIT BARREL 
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg. FALLING FREELY A 
DISTANCE OF 0.76m.  FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION ACHIEVED.  
AVERAGE N VALUE IS DENOTED THUS ú. 
 
DYNAMIC CONE PENETRATION TEST:  CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (51mm O.D. 60/ CONE ANGLE) DRIVEN BY 475J IMPACT 
ENERGY ON ‘A’ SIZE DRILL RODS.  THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m ADVANCE OF THE 
CONICAL POINT INTO THE UNDISTURBED GROUND. 
 
SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS. 
 

CONSISTENCY:  COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (cu) AS FOLLOWS: 
 

cu (kPa) 0 – 12 12 – 25 25 – 50 50 – 100 100 – 200 >200 
 VERY SOFT SOFT FIRM STIFF VERY STIFF HARD 

 
 

DENSENESS:  COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS: 
 
 

N (BLOWS/0.3m) 0 – 5 5 – 10 10 – 30 30 – 50 >50 
 VERY LOOSE LOOSE COMPACT DENSE VERY DENSE 

 
ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH. 
 

RECOVERY:  SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE 
CORING RUN. 

 
MODIFIED RECOVERY:  SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE 

CORING RUN.  THE ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY IS: 
 

RQD (%) 0 – 25 25 – 50 50 – 75 75 – 90 90 – 100 
 VERY POOR POOR FAIR GOOD EXCELLENT 

 
JOINTING AND BEDDING:   

 
SPACING 50mm 50 – 300mm 0.3m – 1m 1m – 3m >3m 
JOINTING VERY CLOSE CLOSE MOD. CLOSE WIDE VERY WIDE 
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK 

 
 

ABBREVIATIONS AND SYMBOLS 
 
 

FIELD SAMPLING                      MECHANICAL PROPERTIES OF SOIL 
 
SS SPLIT SPOON   TP THINWALL PISTON     mV kPa-1  COEFFICIENT OF VOLUME CHANGE 
WS WASH SAMPLE   OS OSTERBERG SAMPLE     CC 1  COMPRESSION INDEX 
ST SLOTTED TUBE SAMPLE  RC ROCK CORE      CS 1  SWELLING INDEX 
BS BLOCK SAMPLE   PH TW ADVANCED HYDRAULICALLY   Cα 1  RATE OF SECONDARY CONSOLIDATION 
CS CHUNK SAMPLE   PM TW ADVANCED MANUALLY    Cv m2/s  COEFFICIENT OF CONSOLIDATION 
TW THINWALL OPEN   FS FOIL SAMPLE      H m  DRAINAGE PATH 
               Tv 1  TIME FACTOR 
  STRESS AND STRAIN         U %  DEGREE OF CONSOLIDATION 
uw  kPa PORE WATER PRESSURE        σ′vo kPa  EFFECTIVE OVERBURDEN PRESSURE 
ru  1 PORE PRESSURE RATIO         σ′p kPa  PRECONSOLIDATION PRESSURE 
σ  kPa TOTAL NORMAL STRESS        τ f kPa  SHEAR STRENGTH 
σ′  kPa EFFECTIVE NORMAL STRESS        c′ kPa  EFFECTIVE COHESION INTERCEPT 
τ  kPa SHEAR STRESS          φ′  - °  EFFECTIVE ANGLE OF INTERNAL FRICTION 
σ1, σ2, σ3 kPa PRINCIPAL STRESSES         cu kPa  APPARENT COHESION INTERCEPT 
ε  % LINEAR STRAIN          φu  - °  APPARENT ANGLE OF INTERNAL FRICTION 
ε1, ε2, ε3 % PRINCIPAL STRAINS         τR kPa  RESIDUAL SHEAR STRENGTH 
E  kPa MODULUS OF LINEAR DEFORMATION      τr kPa  REMOULDED SHEAR STRENGTH 
G  kPa MODULUS OF SHEAR DEFORMATION      St 1  SENSITIVITY = cu / τr 
µ  1 COEFFICIENT OF FRICTION             
 
 

PHYSICAL PROPERTIES OF SOIL 
 
 
ρs kg/m3 DENSITY OF SOLID PARTICLES e 1,% VOID RATIO emin 1,% VOID RATIO IN DENSEST STATE 
γs kN/m3 UNIT WEIGHT OF SOLID PARTICLES n 1,% POROSITY 
ρw kg/m3 DENSITY OF WATER    ID 1 DENSITY INDEX =     e max – e 

                                      emax – emin 
γw kN/m3 UNIT WEIGHT OF WATER w 1,% WATER CONTENT D mm GRAIN DIAMETER 
ρ kg/m3 DENSITY OF SOIL Sr % DEGREE OF SATURATION Dn mm n PERCENT - DIAMETER 
γ kN/m3 UNIT WEIGHT OF SOIL wL % LIQUID LIMIT Cu 1 UNIFORMITY COEFFICIENT 

ρd kg/m3 DENSITY OF DRY SOIL wP % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL 
γd kN/m3 UNIT WEIGHT OF DRY SOIL wS % SHRINKAGE LIMIT q m3/s RATE OF DISCHARGE 

ρsat kg/m3 DENSITY OF SATURATED SOIL IP % PLASTICITY INDEX = (wL - wP) v m/s DISCHARGE VELOCITY 
γsat kN/m3 UNIT WEIGHT OF SATURATED SOIL IL 1 LIQUIDITY INDEX = (w - wP)/IP i 1 HYDRAULIC GRADIENT 
ρ ′ kg/m3 DENSITY OF SUBMERGED SOIL IC 1 CONSISTENCY INDEX = (wL – w)/IP k m/s HYDRAULIC CONDUCTIVITY 
γ′ kN/m3 UNIT WEIGHT OF SUBMERGED SOIL emax 1,% VOID RATIO IN LOOSEST STATE j kN/m3 SEEPAGE FORCE 

 



WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Aug 23, 2018 2.1 195.9
Sep 5, 2018 1.9 196.1

0   8   79   13

3   85   10   2

54   35   9   2
Sample wet at

7.6m.
Resistance to
augering from
8.2m to 8.5m.

commence
casing
washboring

Run #1
TCR: 81%
SCR: 65%
RQD: 38%
UCS*:

77.5-104.6 MPa

Run #2
TCR: 88%
SCR: 86%
RQD: 68%
UCS*:

12.1-124.3 MPa

Run #3
TCR: 91%
SCR: 85%
RQD: 39%
UCS*:

89.4-138.4 MPa

250mm  ASPHALTIC CONCRETE

FILL, sand and gravel, trace to some
silt, loose to dense, brown, moist

ORGANIC SILT, some clay, trace
sand, very loose, dark grey, wet

CLAYEY SILT, trace sand, trace
organics, very soft, grey, wet

SAND, trace to some silt, trace
gravel, trace clay, brown, wet

GRAVELLY SAND to SANDY
GRAVEL, trace to some silt, trace
clay, compact to very dense, brown,
wet

SAND, some silt, trace gravel, very
dense, brown, wet

LIMESTONE BEDROCK
Unweathered, grey, interbedded with
shale seams, week to very strong,
joints are planar, rough, closed to
gapped

END OF BOREHOLE

Piezometer installation consists of a
50 mm diameter PVC pipe with a 1.5m
slotted screen.
Unable to push Shelby tube below
5.2m, Auger sample collected.
*Uniaxial Compressive Strengths
determined from Point Load Strength
Index values.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Sep 5, 2018 0.7 196.0
Oct 1, 2018 0.6 196.1
Oct 20, 2018 0.5 196.2

sampler wet at
1.5m

0   8   75   17

17   53   27   3

28   32   34   6

12   40   40   8

resistance to
augering from
6.7m to 7.6m

255mm  TOPSOIL

FILL, clayey silt, trace to some sand,
trace gravel, trace to some organics,
very soft, grey, wet

ORGANIC SILT, very loose, dark
brown to black, wet

SILTY CLAY, trace sand, trace
organics, very soft, grey, wet

SILTY SAND, some gravel, trace
clay, compact to dense, brown, wet

SILT AND SAND, some gravel to
gravelly, trace clay, very dense, grey,
wet
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open
completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.

Piezometer installation consists of a
50mm diameter PVC pipe with a 1.5m
slotted screen

Auger refusal at 7.7m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.

Dynamic cone penetration test
(DCPT) performed at 1.7m, 80 blows /
25mm penetration.
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sampler wet at
0.8m

0   8   76   16

29   51   17   3

PEAT, fibrous, black

CLAYEY SILT, trace sand, trace to
some organics, very soft, grey, wet

GRAVELLY SAND, some silt, trace
clay, compact to very dense, grey, wet

Dynamic cone penetration test
(DCPT) performed from 5.0m to 6.6m.

END OF BOREHOLE

Unstabilized water level measured at
1.1m below ground surface; borehole
caved at 2.9m below ground surface
upon completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 1, 2018 0.5 196.0
Oct 20, 2018 0.3 196.2

sampler wet at
0.8m

0   7   79   14

19   70   9   2

0   76   20   4

PEAT, fibrous, black

SILTY CLAY to CLAYEY SILT, trace
sand, very soft, grey, wet

GRAVELLY SAND to SAND, some
gravel, trace silt, trace clay, compact,
grey, wet

SILTY SAND, trace clay, trace
gravel, very dense, grey, wet
(GLACIAL TILL)

Dynamic cone penetration test
(DCPT) performed from 6.3m to 6.4m,
185 blows / 100mm penetration.

END OF BOREHOLE

Borehole was dry and open
completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.

Piezometer installation consists of a
50mm diameter PVC pipe with a 1.5m
slotted screen
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sampler wet at
1.5m

2   13   71   14

30   55   12   3
resistance to

augering from
4.4m to 4.9m

1   37   50   12

PEAT, fibrous, black

CLAYEY SILT, some sand, trace
gravel, trace to some organics, very
soft to stiff, grey, wet

GRAVELLY SAND, some silt, trace
clay, containing sand seams, compact
to very dense, grey, wet

SAND, trace silt, dense, brown, wet

SILT AND SAND, some clay, trace
gravel, very dense, grey, wet
(GLACIAL TILL)

GRAVELLY SAND, trace to some
silt, very dense, grey, wet

Dynamic cone penetration test
(DCPT) performed from 8.1m to 8.5m.

END OF BOREHOLE

Unstabilized water level measured at
0.8m below ground surface; borehole
caved at 3.2m below ground surface
upon completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.
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0   9   82   9

sampler wet at
1.5m

0   90   8   2

resistance to
augering from
3.8m to 4.7m

resistance to
augering from
5.2m to 7.0m

48   41   9   2

resistance to
augering from
9.1m to 9.4m

PEAT, fibrous, black

SILT, some organics, trace to some
clay, trace sand, very loose, grey, wet

SAND, trace silt, trace clay, trace
gravel, loose, brown, wet

GRAVEL AND SAND, trace to some
silt, trace clay, containing sand seams,
compact to dense, grey, wet

SILTY SAND, trace to some gravel,
trace clay, very dense, grey, wet
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
1.2m below ground surface; borehole
caved at 2.5m below ground surface
upon completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.

Auger refusal at 9.6m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.

195.5
1.0

194.4
2.1

193.2
3.3

189.4
7.1

186.9
9.6

0*

1

1

6

21

35

25

40

48

79

100 /
75mm

100 /
50mm

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

7

8

9

10

11

12

3

E
LE

V
A

T
IO

N
 S

C
A

LE

196

195

194

193

192

191

190

189

188

187

SHEAR STRENGTH (kPa)

20 40 60 80 100

     FIELD VANE

GROUND SURFACE

     LAB VANE
     UNCONFINED
     QUICK TRIAXIAL

LIQUID
LIMIT

SI   CL

WATER CONTENT (%)

10 20 30

G
R

O
U

N
D

 W
A

T
E

R
C

O
N

D
IT

IO
N

S

REMARKS
&

GRAIN SIZE
DISTRIBUTION

(%)
DESCRIPTION

196.5

ELEV
DEPTH

(m)

SOIL PROFILE

 S
P

T
 'N

' V
A

LU
E

SAMPLES

T
Y

P
E

N
U

M
B

E
R

NATURAL
MOISTURE
CONTENT

PLASTIC
LIMIT

wLwwP

kN/m3

3

GR SA

Numbers refer to
Sensitivity

STRAIN AT FAILURE
3%, :

U
N

IT

W
E

IG
H

T

Ministry of
Transportation
Ministry of
Transportation
Ministry of
Transportation

Ontario

RECORD OF BOREHOLE No 6

LOCATION

BOREHOLE TYPE

DATE

ORIGINATED BY

COMPILED BY

CHECKED BY

1  of  1

HWY

METRIC

7

G.W.P.

DIST

DATUM

Coords: E:418405.4 N:4912977.9

HOLLOW STEM AUGERS

2018-8-30

4127-10-01

GEODETIC

NG

SD

RA

fi
le

: 
1-

18
-0

34
7 

ou
se

 r
iv

er
.g

pj

S
T

R
A

T
 P

LO
T

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 80 100



sampler wet at
0.8m

3   53   40   4

4   35   55   6

resistance to
augering from
4.7m to 7.2m

PEAT, fibrous, black

SAND AND SILT, trace clay, trace
gravel, compact to dense, grey, wet

SANDY SILT to SILT AND SAND,
trace clay, trace gravel, very dense,
grey, wet
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
1.2m below ground surface; borehole
caved at 3.1m below ground surface
upon completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.

Auger refusal at 7.8m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 1, 2018 0.7 196.0
Oct 20, 2018 0.4 196.3

sampler wet at
0.8m

0   6   84   10

0   4   76   20

44   48   7   1

resistance to
augering from
4.6m to 7.5m

25   43   25   7

PEAT, fibrous, black

SAND AND SILT, trace clay, trace
organics, very loose, grey, wet

SILT, trace to some clay, trace sand,
trace organics, loose, grey, wet

SILTY CLAY, trace sand, very soft to
firm, grey, wet

SAND AND GRAVEL, trace silt, trace
clay, containing sand seams, compact
to very dense, grey, wet

SILTY SAND, gravelly, trace clay,
very dense, grey, wet
(GLACIAL TILL)

END OF BOREHOLE

Piezometer installation consists of a
50mm diameter PVC pipe with a 1.5m
slotted screen.

*Sampler sinking under weight of
hammer and/or rods.

Auger refusal at 7.5m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.

196.0
0.7

195.3
1.4

194.6
2.1

193.0
3.7

191.2
5.5

189.2
7.5

0*

4

5

5

1

18

100/
225mm

100/
275mm

100/
25mm

SS

SS

SS

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

7

8

9

3

E
LE

V
A

T
IO

N
 S

C
A

LE

196

195

194

193

192

191

190

SHEAR STRENGTH (kPa)

20 40 60 80 100

     FIELD VANE

GROUND SURFACE

     LAB VANE
     UNCONFINED
     QUICK TRIAXIAL

LIQUID
LIMIT

SI   CL

WATER CONTENT (%)

10 20 30

G
R

O
U

N
D

 W
A

T
E

R
C

O
N

D
IT

IO
N

S

REMARKS
&

GRAIN SIZE
DISTRIBUTION

(%)
DESCRIPTION

196.7

ELEV
DEPTH

(m)

SOIL PROFILE

 S
P

T
 'N

' V
A

LU
E

SAMPLES

T
Y

P
E

N
U

M
B

E
R

NATURAL
MOISTURE
CONTENT

PLASTIC
LIMIT

wLwwP

kN/m3

3

GR SA

Numbers refer to
Sensitivity

STRAIN AT FAILURE
3%, :

U
N

IT

W
E

IG
H

T

Ministry of
Transportation
Ministry of
Transportation
Ministry of
Transportation

Ontario

RECORD OF BOREHOLE No 8

LOCATION

BOREHOLE TYPE

DATE

ORIGINATED BY

COMPILED BY

CHECKED BY

1  of  1

HWY

METRIC

7

G.W.P.

DIST

DATUM

Coords: E:418514.2 N:4913020.9

HOLLOW STEM AUGERS

2018-8-28

4127-10-01

GEODETIC

NG

SD

RA

fi
le

: 
1-

18
-0

34
7 

ou
se

 r
iv

er
.g

pj

42

S
T

R
A

T
 P

LO
T

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 80 100



sampler wet at
0.8m

0   5   77   18

0   3   75   22

5   84   8   3

resistance to
augering from
5.2m to 6.7m
40   45   12   3

PEAT, fibrous, black

SAND AND SILT, trace clay, trace to
some organics, very loose, grey, wet

SILTY CLAY to CLAYEY SILT, trace
sand, very soft to firm, grey, wet

SAND AND GRAVEL, trace to some
silt, trace clay, containing sand seams,
compact to dense, grey, wet

SILTY SAND, some gravel, trace
clay, very dense, grey, moist
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
1.0m below ground surface; borehole
caved at 4.7m below ground surface
upon completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.

Auger refusal at 8.9m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 1, 2018 0.6 196.1
Oct 20, 2018 0.4 196.3

sampler wet at
1.5m
0   19   67   14

0   13   76   11

18   37   38   7

resistance to
augering from
4.6m to 5.3m

PEAT, fibrous, black

SANDY SILT, some clay, some
organics, very loose to loose, grey to
2.1m, brown below, wet

SILT AND SAND, some gravel, trace
clay, compact to very dense, grey, wet
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open
completion of drilling.

Piezometer installation consists of a
50mm diameter PVC pipe with a 1.5m
slotted screen

Auger refusal at 5.3m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.
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sampler wet at
0.8m

0   37   58   5

0   56   36   8

resistance to
augering from
4.7m to 5.5m

205mm  TOPSOIL

CLAYEY SILT, trace sand, trace to
some organics, very soft, brown, moist

SILTY SAND to SILT AND SAND,
trace clay, loose to compact, brown,
wet

SILTY SAND, some gravel to
gravelly, trace clay, very dense, grey,
wet
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
3.7m below ground surface; borehole
caved at 4.6m below ground surface
upon completion of drilling.

Auger refusal at 6.1m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.
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sampler wet at
0.8m

0   44   52   4

27   38   27   8

resistance to
augering from
4.6m to 4.9m

90mm  TOPSOIL

SILT AND SAND, trace clay, very
loose to compact, brown, wet

SILTY SAND, some gravel to
gravelly, trace clay, dense to very
dense, grey, moist
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
1.3m below ground surface; borehole
caved at 3.7m below ground surface
upon completion of drilling.

Dynamic cone penetration test
(DCPT) performed at 4.9m, 100 blows
/ 12mm penetration.
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0   23   71   6

resistance to
augering at
3.0m

15   37   37   11

resistance to
augering at
5.6m

85mm  TOPSOIL

SAND AND GRAVEL, some
organics, trace silt, very loose, brown,
wet

SANDY SILT, trace clay, trace
gravel, loose to compact, brown, wet

SILT AND SAND, some gravel, some
clay, very dense, brown to 3.4m, grey
below, wet
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
1.1m below ground surface; borehole
caved at 1.9m below ground surface
upon completion of drilling.

Auger refusal at 3.5m below ground
surface, borehole relocated 1.0m
south and drilled to 3.8m without SPT
testing.

Auger refusal at 5.7m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.

198.2
0.7

196.0
2.9

193.2
5.7

4

10

26

19

62

100/
200mm

100/
275mm

100/
25mm

SS

SS

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

7

8

3

E
LE

V
A

T
IO

N
 S

C
A

LE

198

197

196

195

194

SHEAR STRENGTH (kPa)

20 40 60 80 100

     FIELD VANE

GROUND SURFACE

     LAB VANE
     UNCONFINED
     QUICK TRIAXIAL

LIQUID
LIMIT

SI   CL

WATER CONTENT (%)

10 20 30

G
R

O
U

N
D

 W
A

T
E

R
C

O
N

D
IT

IO
N

S

REMARKS
&

GRAIN SIZE
DISTRIBUTION

(%)
DESCRIPTION

198.9

ELEV
DEPTH

(m)

SOIL PROFILE

 S
P

T
 'N

' V
A

LU
E

SAMPLES

T
Y

P
E

N
U

M
B

E
R

NATURAL
MOISTURE
CONTENT

PLASTIC
LIMIT

wLwwP

kN/m3

3

GR SA

Numbers refer to
Sensitivity

STRAIN AT FAILURE
3%, :

U
N

IT

W
E

IG
H

T

Ministry of
Transportation
Ministry of
Transportation
Ministry of
Transportation

Ontario

RECORD OF BOREHOLE No 13

LOCATION

BOREHOLE TYPE

DATE

ORIGINATED BY

COMPILED BY

CHECKED BY

1  of  1

HWY

METRIC

7

G.W.P.

DIST

DATUM

Coords: E:418778.2 N:4913120.5

HOLLOW STEM AUGERS

2018-8-23

4127-10-01

GEODETIC

NG

SD

RA

fi
le

: 
1-

18
-0

34
7 

ou
se

 r
iv

er
.g

pj

S
T

R
A

T
 P

LO
T

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 80 100



WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 1, 2018 2.4 197.7
Oct 20, 2018 2.1 198.0

24   47   23   6
resistance to

augering from
0.9m to 3.7m

sampler wet at
1.5m

165mm  TOPSOIL

FILL, gravelly sand, trace silt,
compact, brown, dry

SILTY SAND, some gravel to
gravelly, trace to some clay, compact
to very dense, brown to 1.8m, grey
below, moist to wet
(GLACIAL TILL)

END OF BOREHOLE

Borehole was dry and open
completion of drilling.

Piezometer installation consists of a
50mm diameter PVC pipe with a 1.5m
slotted screen

Auger refusal at 3.8m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.
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18   62   16   4

6   41   36   17

sampler wet at
3.8m

0   3   69   28

41   51   6   2
resistance to

augering from
6.4m to 9.4m

FILL, sand, some gravel, some silt,
trace clay, compact, brown, dry

FILL, clayey silt, and sand, trace
gravel, soft to firm, grey, moist

PEAT, fibrous, black with grey clayey
silt and silty sand layers

SILTY CLAY, trace sand, very soft,
grey, wet

SAND AND GRAVEL, trace silt, trace
clay, compact to dense, brown, wet

SILTY SAND, trace clay, trace to
some gravel, very dense, grey, moist
(GLACIAL TILL)

END OF BOREHOLE

Unstabilized water level measured at
2.3m below ground surface; borehole
caved at 3.7m below ground surface
upon completion of drilling.

*Sampler sinking under weight of
hammer and/or rods.

Auger refusal at 9.6m below ground
surface, unable to extend the borehole
deeper with hollow stem augers.
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 Golder Associates 

LIST OF ABBREVIATIONS

I. SAMPLE  TYPE III. SOIL DESCRIPTION

(a) Cohesionless Soils

Density Index N

(Relative Density)

(b) Cohesive Soils

Cu or Su

Consistency

II. PENETRATION  RESISTANCE

Standard Penetration Resistance (SPT), N:

IV. SOIL TESTS

Dynamic Cone Penetration Resistance (DCPT); Nd:

PH:

PM:

WH:

WR:

Cone Penetration Test (CPT):



 Golder Associates 

LIST OF SYMBOLS

I. GENERAL (a)  Index Properties (continued)

II. STRESS AND STRAIN

(b)  Hydraulic Properties

(c)  Consolidation (one-dimensional)

III. SOIL PROPERTIES

(a)  Index Properties

(d)  Shear Strength





































TABLE A1 

RECORD OF HAND AUGERHOLES 

Hand Augerhole
Number

Depth

(metres)
Description
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APPENDIX B

MECP Well Records

















Terraprobe Inc.

APPENDIX C

Dewatering Analysis



Ouse River Bridge Replacement - Highway 7
Job No. 1-18-0347-46

Bridge Abutments (East & West) - Construction Dewatering 

Excavation 
Area (m2)

Excavation 
Depth (mbgl)

Excavation Perimeter (m)
Water Level 

(mbgl)

Excavation 
Depth (m 

below water 
table)

Vertical Area 
Below Water 
Table (m2)

K (m/s)

62.05 4.28 41.3 1.4 2.88 119 1E-07

Darcy -  flow into excavation

Factor of 
Safety = 1.5

Horizontal Q (m^3/s) A (m^2) i k (m/s) Q (m^3/hr) Q (L/hr) Q (gal/min) Q (L/day) Q (L/day)
1.55E-05 119 1 1E-07 0.0557 56 0.25 1336 2,004           

Total

Q (L/day)

Vertical Q (m^3/s) A (m^2) i k (m/s) Q (m^3/hr) Q (L/hr) Q (gal/min) Q (L/day) Q (L/day) 8,800
8.07E-06 62 1 1E-07 0.0290 29 0.13 697 1,045           

Rainfall (30 mm storm event) 2,900 L/day

Radius of Influence - Sichardt's equation

R (m) drawdown (m) K (m/s)
3.1 2.88 1.30E-07

𝑸 ൌ 𝒌𝒊𝑨
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Engineering Drawings
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