
 
 
 
 
 
  

Appendix A - Geotechnical Reports 



Geotechnical Desktop Study Report 

Relevant borehole information for this study was collected from various sources 
including: 

 Well records provided by the MOECC 

 Boreholes previously drilled by Golder and others for geotechnical investigations 

 The York Peel Durham Toronto Database 

 Reports provided by the MTO available on the GEOCRES database 

Based on the proposed alignment of the preferred route, the majority of the tunnel is 
expected to be within bedrock.  However, a section of tunnel within the Credit River 
Valley is expected to be within the overburden and mixed-face tunneling within and 
adjacent to this area should be expected. Additionally, the alignment near the east 
termination point of the tunnel could potentially involve mixed-face tunneling.  Future 
investigation programs should evaluate the extent of overburden tunneling and areas 
where mixed-face tunneling involved should be expected. 

Granular zones are anticipated to be encountered during tunnel construction within the 
Credit River Valley, Fletchers Creek and Etobicoke Creek and its tributaries.  These 
zones should be expected to be water-bearing and design considerations should be 
given for both tunnel and shaft construction. 

The construction of shafts beneath the groundwater level and/or through 
saturated/water bearing granular zones will either require active 
dewatering/depressurization and/or the installation of excavation support systems that 
may provide groundwater cut-off, such as a secant pile wall.  If dewatering is required, 

future investigation programs should include expected dewatering volume requirements 
in proposed shaft areas. 

It is anticipated that the rock can be excavated using a tunnel boring machine (TBM) to 
minimize damage to the rock mass and overbreak around the tunnel.  To advance 
through the mixed face, overburden clayey and granular soils above and below the 
groundwater table and/or cobbles/boulders within these soils, an earth pressure balance 
(EPB) machine will be required.  Selection of the TBM will be the responsibility of the 
Contractor.  Alternatively, hand mining with tunnel support (i.e. rib and lagging) and 
dewatering may be considered through the overburden soils. 

Naturally –occurring BTEX have been encountered within the shale bedrock during 
recent tunneling projects in the Region of Peel, which have previously impacted tunnel 
much management/disposal options. 

During detailed design phase, additional site investigation and in situ and laboratory 
testing will be required.  It is recommended to complete boreholes at approximately 
150 m intervals along the tunnel alignment and at each shaft location. Consideration 
should be given to conducting an in situ pressure-meter test at each shaft location.  



Conventional index testing (water content determination, Atterberg limit tests and grain 
size distributions) and high complexity testing should be carried out. 

Further, analytical testing of bedrock samples including determining BTEX 
concentrations within the shale bedrock should be carried out 

Based on the Geotechnical Desktop study undertaken for this study, the preferred trunk 
sewer route is considered feasible from a geotechnical perspective.  Preliminary 
construction considerations provided herein are limited and should be used for initial 
planning only. 

  



Geophysical Survey Investigation 

A geophysical survey was added to the scope of the engineering work to delineate the 
bedrock surface between boreholes and image potential anomalous zones (e.g. 
bedrock valley) that may be encountered during construction of the sewer. 

The geophysical survey investigation was carried out to map the depth to bedrock 
primarily using the Electrical Resistivity Imaging (ERI) method to delineate the bedrock 
topography along the preferred alignment that included a section along Old Creditview 
Road (from Highway 401 to Old Derry Road) and along Old Derry Road (from Old 
Creditview Road to Mavis Road) in Mississauga.   

An additional geophysical line was carried out along Second Line Road to further 
investigate the potential presence of a bedrock valley suggested by previous boreholes 
drilled in the area.  Seismic refraction was also conducted along a 210 m segment 
located west of the Highway 401 crossing to supplement and assist in the interpretation 
of the resistivity data. 

Seismic refraction employs a seismic source and an array of geophones to measure the 
rate of propagation of the imparted energy through the ground.   

The resistivity technique was used as the primary method to facilitate rapid investigation 
of long horizontal profiles within a short period of time.  A total of 3.55 km of resistivity 
and 210 m of seismic refraction survey coverage were completed in this investigation.  
Geophones are typically laid out at 2 m to 25 m intervals and occasionally the interval is 
tightened close to the shot points to improve sampling of the first layer velocity.   

Electrical resistivity imaging (ERI) technique measures the electrical resistivity of the 
subsurface to help determine rock/soil types, stratigraphy and soil conditions.  The 
geophysical field work was carried on three separate occasions in late November 2015. 

The conclusions of the surface geophysical survey program can be summarized as 
follows: 

 The bedrock surface is interpreted to represent the top of the resistive layer 

observed along most of the lines in good agreement with the available boreholes 
along ERI Line 1 

 For several resistivity lines (Lines 1, 2, and 3), the interface between the 
interpreted low-resistivity overburden layer and the interpreted higher-resistivity 
bedrock layer is usually well defined, and the interpreted bedrock surface 
indicates the presence of a relatively shallow bedrock ranging from 6 m to 13 m.   

 Anomalous zones observed along ERI Line 4 (Second Line Road north of Old 

Derry Road) could be attributed to the presence of a bedrock valley inferred to be 
present in this area based on historical information. 

 Additional boreholes are to be advanced as part of the current geotechnical 
investigation to further delineate the bedrock surface in this area.  



 
 
 
 
 
  

Appendix A1 - Geophysics Report 







































 
 
 
  

Appendix A2 - Geotechnical Desktop Study Report  





















































































































 
 
 

Appendix A3 - Summary of Subsurface Conditions and 

Potential Geotechnical Challenges (via Letter)  










