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1.0 INTRODUCTION 

AMEC Earth and Environmental Limited (AMEC) was retained by Peel Region to characterize 
the hydrogeological conditions along Bovaird Drive West between Lake Louise 
Drive/Worthington Avenue in Brampton and the Peel regional boundary, Ontario (study area) as 
part of a Class Environmental Assessment for the study area being conducted by AMEC 
Philips.  This assessment was carried out in support of redevelopment along the existing 
Bovaird Road alignment, which, along with surrounding property and borehole locations, is 
shown on Figure 1. 

2.0 SCOPE OF WORK 

The scope of work for the hydrogeological work involved an assessment of hydrogeological 
conditions along the alignment with detailed focus on stream crossing to determine any 
potential impacts of the road on groundwater resources during and after construction.  The 
hydrogeological assessment component of the study involved the following: 

• Review of borehole logs and grain size analyses from 3 geotechnical boreholes; 

• Groundwater elevation monitoring at three monitoring wells located along Bovaird Drive 
West; 

• In-situ hydraulic conductivity testing of three monitoring wells along Bovaird Drive West; 

• Assessment of Ontario Ministry of Environment (MOE) water well records within the 
study area; 

• Identification of significant groundwater recharge and discharge areas; 

• Characterization of the study area hydrogeology based on field data; 

• An evaluation of the potential impact of the proposed redevelopment on local 
groundwater resources, private wells and streams; and 

• Mitigation measures were developed and recommended as needed to protect existing 
groundwater flow patterns and stream flows. 

3.0 STUDY AREA DESCRIPTION 

3.1 Land Use 

The study area extends southwest from the edge of Brampton to the regional boundary 
between Peel Region and Halton Region at the edge of Georgetown.  At the northeast edge of 
the study area at the railway crossing are a train station and residential areas.  The rest of the 
study area is mostly undeveloped agricultural land with some residences and farms along major 
roads.  Most of the area has a land use of intensive agriculture, with much smaller percentages 
of land use being cultural meadows, construction areas, commercial industrial open space and 
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numerous other classifications as shown on Figure 2. Details of the land uses are presented on 
Figure 2.  

3.2 Topography and Drainage 

The study area is located on the South Slope and Peel Plain physiographic regions 
characterized by gently sloping glacial till plains from the Oak Ridges Moraine approximately 10 
km to the northwest to Lake Ontario approximately 25 km to the southeast (Chapman and 
Putnam 1984; Singer et al. 2003). 

The topography within the study area slopes gradually down from a high elevation of 
approximately 250 m above mean sea level (amsl) in the northeast to a lower elevation of 
approximately 235 m amsl at the top of the Credit River Valley in the southwest.  The ground 
elevation then decreases more steeply down to an approximate elevation of 190 m amsl at the 
Credit River located just beyond the southwest edge of the study area. 

The ground slope varies from 0.005 south-easterly in the eastern part of the study area to about 
0.01 south-easterly in the central part to about 0.03 southerly near the Credit River in the 
western part of the study area.  A topographic map which presents the surface contours and 
the drainage patters is presented on Figure 3.  

Several tributaries to the Credit River cross Bovaird Drive and flow southerly.  There are two 
major tributaries which cross Bovaird Drive, one in the west, about 800 m east of the Credit 
River crossing of Bovaird and Huttonville Creek in the eastern portion of the study area.  The 
other three minor tributaries which pass under Bovaird Drive appear to be intermittent and.  
Two of these are located east of Huttonville Creek, namely the Springbrook and Churchville 
tributaries.  

A number of other unnamed tributaries also drain the study area.  Many of the small tributaries 
are intermittent streams especially in their upper reaches, south and north of Bovaird Drive. 
Natural drainage of the area soils ranges from good to imperfect (Soil Survey of Peel County, 
Ontario Soil Survey, 1953)  

3.3 General Geology 

The surficial geology of the study area is shown on Figure 4.  The surface deposits in the area 
consist predominantly red to brown clay and silt of the Halton Till, which overlies the relatively 
flat-lying shale bedrock of the Queenston Formation.  Three small areas of glaciolacustrine 
sand are identified within the study area: one near the Springbrook tributary and; one north of 
the Credit River and one south of the Credit River at the western end of the study area.  
Bedrock or bedrock drift is exposed at two locations in the western end of the study area. 
Modern alluvium has been mapped in the valleys of the credit river, Huttonville Creek and parts 
of two small tributaries in the western part of the study area.  

The overburden in the area ranges from less than 1 m thick at Creditview Road and along the 
Credit River Valley up to 15 m thick between Mississauga and Heritage Roads as shown on the 
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cross-section profile along Bovaird Drive on Figure 5.  The native overburden at most other 
locations consists of sandy silt or silty sand till (diamict), namely the Halton Till.   

Sand or silty sand, as shown on figure 5, is identified generally underlying clayey silt till at the 
overburden bedrock contact in the vicinity of Mississauga road and up to 500 m east of it and at 
an isolated location in the Credit River Valley.  In the vicinity of Mississauga Road, 
discontinuous glaciolacustrine sand lenses (with gravel on occasion) have been reported to 
overlie bedrock at a number of drilled locations in the northeast part of the study area, north of 
Bovaird Drive and east of Mississauga Road (AMEC 2008).     

There are few users of groundwater for domestic purposes as the yields from overburden and 
from bedrock are generally very low.   

4.0 FIELD INVESTIGATION METHODOLOGY 

4.1 Borehole Drilling and Monitoring Well Installation 

To determine hydrogeological conditions along the study area, AMEC completed a borehole 
drilling and well installation program as part of the geotechnical investigation completed 
between October 13 and 28, 2009.  The borehole and monitoring well locations are shown on 
the study area map of Figure 1.  Of the 55 boreholes drilled for the hydrogeological 
investigation, seven were completed with groundwater monitors.  Two ground water monitors 
were installed at two depths at one of the locations (BC3 and BC3W).  One monitor was 
completed in bedrock near the Credit River (BC35) and three were completed in overburden at 
B10, B11, BC11 and BC4.  The boreholes were drilled and sampled using standard 
geotechnical investigation techniques and the monitors were installed in general accord with 
AMEC’s monitor installation standard operating procedures.  Additional details on the monitor 
installation can be found in the Geotechnical Investigation Factual Report for Bovaird Drive 
(AMEC, April, 2010). Well construction details are provided on Table 1 

Due to the location of some monitors on the shoulder of Bovaird Drive, two could not be located 
for further monitoring nor testing.  Single well response tests were completed in three of the 
monitors (BC3, BC11 and BC35).   

4.2 In-Situ Hydraulic Conductivity Testing 

Hydrogeologic characteristics of the shale bedrock and the saturated overburden were 
evaluated by completing single well response tests at monitors BC3, BC11 and BC35.  A slug 
test analyzed by the Bouwer and Rice method was completed in BC3 (shale bedrock) on 
January 27, 2010.  The test in BC3 was initiated by pumping the monitor nearly dry with a 
WaTerra inertial pump and monitoring the recovery manually with an electric water level tape.  
Short term pumping tests and recovery was analyzed in monitors BC11 (overburden clayey silt 
till) and BC35 (shale bedrock) on March 16, 2010.  These tests were initiated by pumping 
nearly dry with a downhole submersible pump and monitoring the drawdown and recovery with 
downhole pressure transducers and data loggers.   

 



Hydrogeological Assessment 
Class Environmental Assessment of Bovaird Drive (Highway 7) 
Brampton, Peel Region, Ontario  
April 2010    

SW1309037 Page 4 

4.3 Groundwater Monitoring 

Groundwater levels were measured with a manual electric water level tape in all monitors 
immediately after installation and in all monitors that could be located on January 27 and March 
16, 2010.  The depth to groundwater in overburden and shallow bedrock monitors ranges 
between 1.5 and 3 m bgs, except near the Credit River Valley, where it may be 11 m below the 
top of the river valley.  Static groundwater levels were measured in monitors BC3, BC03-W,  
BC04, BC11, and BC35 and the data are provided in Table 2.  

4.4 Groundwater Quality  

Groundwater quality of the overburden and bedrock units was assessed from investigations 
conducted previously by others.  

4.5 Water Well Records and Well Survey 

Water well records available from the Credit Valley Conservation Authority and the City of 
Brampton databases were reviewed and assessed electronically by Aquaresource Inc. 
(Aquaresource) to plot well locations and prepare stratigraphic cross- sections.  Figures and 
cross sections were prepared by Aquaresource for review and assessment by AMEC staff.  

5.0 FINDINGS 

5.1 Geology 

The general geology beneath Bovaird Drive was interpreted from MOE well logs and is 
presented on the cross-section on Figure 5 and discussed in Section 3.3.  The distribution of 
soils in the subsurface in the immediate vicinity of Bovaird Drive was assessed from the 
geotechnical boreholes drilled in October, 2009.  

Logs of boreholes drilled along Bovaird Drive West within the study area indicated varying 
thicknesses of clay (rarely sandy) fill beneath surface, especially adjacent to surface water 
courses, except under the road where aggregate fill was encountered.  These soils were is 
generally underlain by a silt and sand till (Halton Till), underlain by the Queenston Shale 
bedrock.  Where no fill was identified at surface, the topmost soil was generally sandy silt till or 
occasionally clayey till continuing down to the interface of the Queenston Shale bedrock.  

An interpretation of the subsurface soils near Bovaird Drive is provided by the cross-section 
shown on Figure 6.  

5.1.1 Fill Materials 

The fill materials encountered consist of sand and gravel fill and silty clay fill.  The sand and 
gravel fill was thickest (1.2 to 1.4 m) under the paved portions of the street.  Where there was 
no pavement, the sand and gravel fill was generally about 0.6 m thick and underlain by 1 m or 
more of silty clay fill.  Fill materials at BC3 and BC 4 in the Huttonville Creek valley are thicker 
being up to 5 m thick at BC 3.  Near the Credit River Valley at BC35, the fill extends about 11 m 
down from ground surface to the shale bedrock.  
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The average thickness of fill, consisting of sand and gravel fill at surface and silty clay or rarely 
silty sand, encountered under and in the vicinity of the road was 4.3 m  

5.1.2 Clayey Silt Till 

Beneath the fill, a layer of clayey silt till with an average thickness of 2 m was encountered at 32 
of the locations drilled.  It is inferred, that in general, the clayey silt till overlies the sandy silt 
throughout much of the area providing a less permeable cap for infiltration into the more 
permeable underlying sandy silt till.  The clayey silt till was not found to be in direct contact with 
the bedrock except near Huttonville Creek (BC3 and BC4) 

5.1.3 Sandy Silt Till 

Sandy silt till was encountered at 29 of the locations drilled with an average thickness of about 
2 m.  At 14 of the locations it was overlain by clayey silt till.  Clayey silt till was not identified 
overlying the sandy silt till at 15 locations.  In these cases the sandy silt till was directly 
underlying about 2 m of fill.  The sandy silt till commonly was in direct contact with the bedrock 
except at one location drilled where 0.7 m of gravel and sand was found to underlie the silty 
sand till.  

5.1.4 Bedrock 

Queenston Shale bedrock was encountered at nine of the locations drilled at an average depth 
of 4.8 m bgs, with the depth below ground surface ranging from 1.4 m bgs at BC31 to 11 m bgs 
at BC35.   

5.2 Hydrogeologic Characteristics 

The hydraulic conductivity of the sandy silt till was evaluated at one monitoring locations and of 
the shale bedrock at two locations.  The hydraulic conductivity of the sandy silt till at BC 11 was 
calculated from short term pumping recovery data to be about 3 x 10-8 m/s.  The analysis of 
recovery from a very short pumping test in the bedrock at BC35 indicated a hydraulic 
conductivity of about 7 x 10-8 m/s.  These hydraulic conductivities are considered to be about 
and indicate that the sandy silt till and bedrock at the locations tested is very low yielding and 
they not considered to be sufficient for any reasonable water use.  The analysis details are 
presented in Appendix B 

5.2.1 Hydraulic Heads 

There are insufficient data available from the recently installed monitors to infer shallow 
groundwater flow. Groundwater flow directions can be inferred from analysis of the distribution 
of hydraulic heads as determined from the MOE well log database.  The directions of 
groundwater flow in the saturated overburden and shallow bedrock are inferred to be affected 
by the presence of Huttonville Creek in the east and the Credit River in the west.  The presence 
of the other tributaries in the study area seems to have little effect on the inferred groundwater 
flow patterns, supporting the conclusion that these are often intermittent streams in the study 
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area. The impacts of these minor surface water courses on the shallow groundwater would be 
minimal compared to the impacts of Huttonville Creek and the Credit River.   

Horizontal groundwater gradients calculated from the interpreted shallow groundwater contours 
shown on Figure 7.  The horizontal groundwater gradient of the shallow groundwater (water 
table gradient) is about 0.01 ranging from easterly to southerly depending on the effects of 
surface water distribution, increasing to 0.12 southerly near the Credit River.  Depending on the 
hydraulic conductivity of the saturated overburden and shallow fractured bedrock which may 
range between 3 x 10-6 and 3 x 10-8 m/s, and using an effective porosity of 0.2, the lateral 
ground water flow velocity is estimated to range between 0.04 and 4 m/yr.  

Groundwater elevations were calculated for monitors BW3(bedrock) and BW3C (overburden 
silty clay fill) near Huttonville Creek on January 17 and March 16, 2010.  The vertical gradient 
across the 0.6 m of clayey silt till and the 1.4 m of upper shale bedrock considered to be 
isolated between the two monitors was calculated to be about 0.14 downward in January, 2010 
and 0.17 upward in March, 2010.  It may be that the gradients across these units reverse 
seasonally, being affected by recharge or stream stage.   

Assuming that the vertical hydraulic conductivity of the clayey silt till and upper shale is between 
3 x 10-8 and 3 x 10-9 m/s, the vertical flow velocity (upward or downward) through the silty clay 
till and upper bedrock near Huttonville Creek is estimated to range between 0.07 and 0.7 m/yr.  

5.2.2 Groundwater Use 

The distribution of groundwater monitors and water wells within the study area as determined 
from the water well data base, is presented on Figures 8 and 9.  All known locations of reported 
water wells and monitor wells installed for environmental investigations are shown on Figure 8. 
Only reported water wells and a few investigation wells not used for water supply (identified as 
IWA, OGS, MNR, MTO and UGAIS) and are presented on Figure 9.  The condition and current 
use of these wells is not known at present.  

Based on the hydrogeologic conductivities expected for the saturated sol and shale bedrock, 
they are not considered in general to be viable aquifers.  It is noted however that the 
occurrence of discontinuous sand and gravel lenses in the sandy silt till or located at the 
till/bedrock interface could possibly produce limited water for domestic use. 

Bedrock Wells  

Approximately thirty seven locations for wells completed in bedrock (shallow and deep) are 
presented on Figure 9 (excluding the three IWA wells, three OGS wells, two MTO wells, seven 
UGAIS wells, and one MNR well).  It is expected that the fourteen bedrock wells located along 
and east of Creditview Road in the developed area are no longer required for water supply as 
this area is serviced with Municipal water.      

A total of twenty six wells completed in bedrock within the study area may be used for domestic 
purposes.  
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Overburden Wells 

In total twenty-three overburden wells have been identified within the study area which may be 
sources of water for use by residents.  

In the area east of Mississauga Road, twelve wells completed in overburden were identified, of 
which four may be sources for domestic water use.  Four overburden wells located on the west 
side of Mississauga road may also be sources of water use by local residents.  All but one of 
the remaining fifteen overburden wells are located west of Heritage Road    

5.2.3 Groundwater Quality 

Groundwater data from twenty monitors in the vicinity of the study area was reviewed and a 
summary of the more relevant parameters is presented on Table 3.  The monitors had been 
installed and sampled for several previous studies including the IWA study and studies by 
private owners for proposed subdivision development.  Eight of the monitors are located within 
the western part of the study area between Mississauga and Creditview Roads.  

The chemical data indicate fresh groundwater in the overburden and shallow bedrock and 
saline groundwater in the deeper bedrock.  Groundwater in the deeper bedrock is poorer in 
quality as indicated by the significantly higher concentrations than the concentrations detected 
in the overburden for hardness, total dissolved solids (TDS), bromide, chloride, sulphate and 
sodium.  Concentrations of hardness, TDS, chloride, sulphate, iron, manganese and sodium in 
deeper bedrock groundwater exceeded the respective Ontario Drinking Water Standards 
(ODWS).  In the overburden, only hardness exceeded the ODWS operational guideline (OG) at 
all locations sampled.  TDS, chloride, nitrate, iron, manganese and sodium concentrations 
exceeded the ODWS at only a few locations. 

Hardness concentrations ranged from 120 mg/l to 645 mg/l in the overburden and 530 mg/l to 
4900 mg/l in deep bedrock.  TDS concentrations ranged from 260 mg/l to 1500 mg/l in the 
overburden and 2600 mg/l to 19 000 mg/l in deep bedrock.  Sulphate concentrations ranged 
from 11 mg/l to 317 mg/l in overburden, below the ODWS AO of 500 mg/l, and 310 mg/l to 
1700 mg/l in the deep bedrock. 

There were no significant differences in the concentrations of fluoride, nitrate, nitrite, iron or 
manganese between the overburden and bedrock groundwater.  Nitrate concentrations did not 
exceed the health related ODWS of 10 mg/l in the overburden or bedrock groundwater, except 
at one location in the overburden, where a nitrate concentration of 11 mg/l was reported.  

In summary, the groundwater quality in the overburden and shallow bedrock although hard, is 
by and large of acceptable quality for drinking.  Elevated concentrations of sodium in shallow 
groundwater, likely resulting from application of road de-icing materials, were reported at a few 
locations.  The quality of groundwater in the deeper bedrock is poorer and much more highly 
mineralized, with relatively very high concentrations of chloride, sodium, sulphate and TDS.  
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5.2.4 Sensitive Areas 

The CVC has identified several areas, shown on Figure 10, which are considered sensitive. 
These include a Life Science Area of Natural and Scientific Interest (ANSI) in the west end of 
the study area adjacent to the Credit River and two of its tributaries.  There are also two 
Provincial Wetlands located just west of Heritage Road and one further to the west between the 
two western tributaries to the Credit River all of which are very near Bovaird Drive and appear 
to be within the project limit area.  Several other wetlands identified are of less concern as they 
are located further from Bovaird Drive although they may be within the project limit area. 

5.2.5  Water Budget Analysis 

The impact of the proposed development on the recharge/discharge characteristics of the Site 
is dependent on the pre-development conditions of the Site and the type of development 
proposed.   

The soils along the Bovaird Drive corridor are classified in the Soil Survey of Peel County as 
Chinguacousy and Oneida clay loams.  Both soil types are derived from shale and limestone 
based till.  Despite relatively slow infiltration and percolation, these soil types exhibit good 
drainage due to relatively rapid runoff.  For the purposes of this analysis, the native soil on the 
Site has been classified as clay loam. 

Recharge to aquifers can occur through several processes including: direct infiltration of 
precipitation, influent losses from watercourses, irrigation, leakage from water mains and 
sewers, and flow between aquifers.  Of these, direct infiltration is the most important recharge 
mechanism.  In any area, recharge is dependent on a complex interaction of several physical 
variables including: intensity and duration of rainfall, air temperature, textural properties of soils, 
soil moisture capacity (SMC), water table depth, ground surface characteristics, vegetation type 
and topography.  In summary, there is no simple way to accurately measure recharge to an 
aquifer system.   

Indirect measurement of recharge by the measurement of baseflow in streams and the use of 
ground water models has been used in comprehensive sub-watershed studies, but this 
approach is unwarranted due to the relatively small size and linear nature of the Bovaird Drive 
corridor.  

Where more sophisticated methods for evaluating the effects of urban development on 
recharge are impractical, a water balance model based on local precipitation, temperature and 
soils data is commonly used. 

5.2.6 Water Budget Calculation 

The seasonal infiltration/recharge characteristics of the Site were evaluated using a general 
water balance equation of the form: 

Potential Infiltration (I) = Precipitation (P) – Actual Evapotranspiration (AET) – Runoff (R) 
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An estimate of AET for the Site was made using the Thornthwaite Model for approximating 
potential evapotranspiration (PET).  The Thornthwaite Model is based on an empirical 
relationship between PET and mean air temperature (Palmer and Havens, 1958) given by the 
formula: 

PET = 16d (10T/ I)a, where: 

� PET = monthly evapotranspiration (mm) 

� T = mean monthly temperature  (oC) 

� I = annual thermal index = sum of the monthly indices (i) 

� i = (T/5)1.514  Note: i = 0 when average T (oC) < 0 

� d = correction factor for monthly sunshine duration based on latitude of approximately 
44o N.  

� a = 0.49 + 0.0179I – 0.0000771I2 + 0.000000675I3 

The climate station operated by Environment Canada that is closest to the Site is located at 
Toronto International Airport (43o41’N, 79o38’W).  Records for mean monthly temperature and 
precipitation (rainfall and snowfall) were reviewed for the period 1971 to 2000. (Environment 
Canada: Canadian Climate Normals, 2004).       

Estimates of runoff for the Site were made on the basis of the surface soil/sediment types, type 
of cover and slopes using runoff coefficients based on standard methods for drainage analysis 
(MTO, 1997).  The runoff coefficient (Cr) is the ratio of the depth of runoff to the corresponding 
depth of rainfall falling on an area.  Where there are different land uses and soil types on a Site, 
a composite runoff coefficient based on the following formula is used: 

tA
CACA

C
++= 2211

  Equation 1 

where: 

C     = Composite runoff coefficient 

A1,2 = Area (ha) corresponding to specific land use or soil type 

C1,2, = Runoff coefficient (Cr) corresponding to A1.2 … 

At = Total drainage area, ha 

Runoff coefficients, corresponding to a return period of 5 to 10 years, used for the Site are 
based on empirical values obtained from the MTO Drainage Management Manual (1997) and 
adjusted for estimated capture of runoff by underdrained swales.  The runoff coefficients (MTO, 
Design Chart, 1.07) are summarized in the worksheet provided in Appendix D of this report. 

Post-development runoff coefficients were selected to reflect the discharge of runoff from the 
various land uses in the Bovaird Drive corridor as shown on Figure 2 of the report.  Runoff 
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coefficients were also adjusted to account for evaporation losses when air temperatures were 
less than zero degrees Celsius (0oC).  

A simple spreadsheet model (Appendix D) was used to calculate PET and water balance on a 
monthly basis for pre- and post-development conditions on the site.  General assumptions 
made in calculating PET and water balance are as follows: 

� When the monthly thermal index (i) = 0, the PET is zero 

� When T < 0oC, infiltration (I) = 50 percent of the difference between precipitation and 
runoff 

� When PET exceeds (P – R), AET equals (P – R)  

5.2.6.1 Pre-Development Water Balance  

Table 4 summarizes the results of the water balance model computed for pre-development 
conditions: 

Table 4: Pre-development Water Balance 

Month Precipitation mm AET mm Runoff mm Infiltration 
mm 

January 52.2 0.0 8.1 22.0 

February 42.6 0.0 6.6 18.0 

March 57.1 0.0 8.9 24.1 

April 68.4 31.5 17.3 19.6 

May 72.5 54.2 18.3 0.0 

June 74.2 55.5 18.7 0.0 

July 74.4 55.6 18.8 0.0 

August 79.6 59.5 20.1 0.0 

September 77.5 57.9 19.6 0.0 

October 64.1 37.7 16.2 10.2 

November 69.3 10.6 17.5 41.2 

December 60.9 0.0 9.5 25.7 

Year 793 363 180 161 
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These data indicate that net infiltration contributing to aquifer recharge occurs primarily in the 
spring and fall of the year with a deficit occurring in the summer months (See Appendix D for 
details).  The estimated annual recharge rate of 161 mm is a reflection of the combination of 
the local clayey silt soils and the disturbed conditions observed on the Site. 

5.2.6.2 Post Development Water Balance 

The widening of Bovaird Drive represents a relatively small decrease in the area available for 
the recharge of local aquifers.  In calculating the post-development water balance, the loss of 
recharge area was estimated to be approximately nine hectare. 

Table 5 and Figure 1 (Appendix D) summarize the estimated water balance for pre- and post-
development conditions in the vicinity of the Bovaird Drive corridor: 

Table 5: Summary of Annual Infiltration/Recharge 

Stage Pre-Development  Post Development  

Month Infiltration 

mm 

Recharge 

m3 

Infiltration 

mm 

Recharge 

m3 

January 22.0 127564 21.7 125658 

February 18.0 104104 17.7 102549 

March 24.1 139538 23.7 137454 

April 19.6 113689 18.8 109140 

May 0.0 0.0 0.0 0.0 

June 0.0 0.0 0.0 0.0 

July 0.0 0.0 0.0 0.0 

August 0.0 0.0 0.0 0.0 

September 0.0 0.0 0.0 0.0 

October 10.2 59216 9.5 54954 

November 41.2 238404 40.4 233796 

December 25.7 148824 25.3 146602 

Totals 161 931339 157 910153 

Based on the water balance calculation, the estimated post development infiltration of 157 mm 
represents a estimated net loss of annual recharge capacity in the Bovaird Drive corridor of 
21,186 m3 or 2.3 percent of the pre-development capacity.  This is considered to be a 
negligible change and well within the margin of error for a water budget calculation. 
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6.0 CONCLUSIONS 

The findings of this investigation permit the following conclusions to be presented.  

1 The land use within the study area consists primarily of agricultural (more than 60 %) 
predominated by intensive agricultural.  

2 Topographic gradients are low, generally to the southwest, (<0.01)  except at the Credit 
River Valley. 

3 Major perennial streams in the Study area are the Credit River, Huttonville Creek and 
the large westernmost tributary to the Credit River in the study area.  Lesser, ephemeral 
streams in the Study area include the Springbrook and Church tributaries, and the 
unnamed tributaries between Huttonville creek and the westernmost tributary of the 
Credit River within the study area.  

4 The overburden in the area, underlain by Queenston Shale bedrock, consists primarily 
of clayey silt till (upper) to sandy silt till (lower) (both Halton Till) which is less than 1 m 
thick at Creditview Road and along the Credit River Valley up to 15 m thick in the central 
portion of the study area. 

5 Discontinuous deposits of sand (occasionally with gravel) have been identified, primarily 
in the vicinity of Mississauga Road and east of it.  

6 The direction of groundwater flow as inferred from MOE water well data for shallow wells 
is south-westerly, modified to some extent by discharge into Huttonville Creek and the 
Credit River within the study area and Fletcher’s Creek , east of the study area. The 
other tributaries, except the most westerly on in the study area, are considered to be 
ephemeral and do not influence groundwater flow directions throughout most of the 
year.  

7 Approximately forty-nine wells completed in overburden and bedrock within the study 
area may be used for domestic purposes. No information on the condition nor current 
use of these wells is available. 

8 The hydrogeologic characteristics determined for the overburden and bedrock indicate 
that both are poor aquifers, generally incapable of supplying sufficient water for 
domestic uses.  Wells that intercept the discontinuous sand or sand and gravel lenses, 
generally at the bedrock interface may produce sufficient water for domestic use. 

9 The quality of the groundwater from wells completed in overburden and shallow bedrock 
(<5 m below bedrock surface), although very hard, meets the ODWQS. The quality of 
groundwater in deep bedrock, in addition to being very hard, may be very mineralized 
and concentrations of a number of parameters (some health related) exceed the 
ODWQS. 
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10 There is minor evidence of impact from road de-icing to the groundwater in overburden
and shallow bedrock.

11 Several small Provincial Wetlands and an ANSI have been identified within the study
area by the Credit Valley Conservation Authority.

12 Water budget analysis indicates that the net effect of widening Bovaird Drive from two
to four lanes may decrease recharge by less than 3 per cent, an insignificant amount
considering the range of error inherent in the assumptions and calculations.

13 Impacts to surface water, groundwater or water supply wells from reconstruction of
Bovaird Drive and its associated structures (culverts, bridges) is expected to be minimal.

7.0 RECOMMENDATIONS

Based on the findings of this assessment. the following recommendations are presented for
consideration.

1 Locate all groundwater monitors installed and equip with data logging equipment to
measure groundwater levels for six to nine months from late winter until late fall.

2 Prior to construction, complete a door-to-door water well survey for all water supply
wells located within the study area to provide baseline data for comparison with future
conditions.

3 Review of the potential for impacts of discharge to surface water and impacts to
wetlands be revisited when reconstruction options especially as related to bridge
reconstruction are developed with more certainty.

8.0 CLOSURE

This report has been prepared for the exclusive use of The Region of Peel for specific
application to this portion of this Class Environmental Assessment.

Prepared by:

Respectfully Submitted,
AMEC Earth & Environmental,
a division of AMEC Americas Limited

Tomas Cihula, M.Sc., P.Geo.
Project Hydrogeologist

SW1309037 Page 13
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TABLE 1
WELL COMPLETION DETAILS

HYDROGEOLOGICAL ASSESSMENT
BOVAIRD DRIVE WEST (HIGHWAY 7)· LAKE LOUISE DRIVE TO PEEL / HALTON BOUNDARY

BRAMPTON. ONTARIO

Monitor Screened Well Completion UTM Coordinates Well Top of Pipe Stickup Ground Boring Well Screen SCreened Interval Sand Pack Interval
Name Unit Location along Date Zone 17 (NAD 83) ID Elevation Elevation Depth Depth Length (mBGS) (mBGS)

Bovalrd Drive W. Eastlng Northing (cm) (mAMSL) (cm) (mAMSL) (mBGS) (mBGS) (m) TOp Bottom Top Bottom

BC03 SHALE Mississauga Rd. 14·0et-Q9 594 358 4835 573 3.8 237.87 ·17 238.04 10.7 10.7 3.0 7.7 10.7 7.7 10.7

BC03·W silly CLAY fiH Mississauga Rd. 26·0et·09 594 358 4835 573 3.8 237.84 ·20 238.04 4.6 4.6 1.6 3.0 4.6 3.0 4.6

BC04
silly SAND fill and

Mlssissauga Rd. 14.()et·09 594 387 4835 579 3.8 237.79 ·17 237.96 10.7 4.6 1.6 3.0 4.6 3.0 4.6
CLAY/SILT TILL

BC10 SILT & SAND TILL Bell Tower 15·OCt-Q9 593954 4834 959 .. .. .. 238.14 4.6 4.6 1.6 3.0 4.6 3.0 4.6

Bll CLAY & SILT TILL WestofBeHTower 15·OCt-Q9 593927 4834941 .. -- .. 237.95 4.6 4.6 1.5 3.0 4.5 3.0 4.5

BCll SILT & SAND TILL
Culvert West of

15·0et·09 593830 4834 784 5.1 236.56 ·27 236.83 4.7 4.6 1.6 3.0 4.6 3.0 4.6
Bell Tower

BC35 SHALE
Culvert East of

27·0et-09 592899 4833 605 5.1 217.53 76 216.77 12.9 12.9 1.6 11.3 12.9 11.3 12.9
2868

NOTES:
UTM coordinates and ground elevations are from professional survey.
Remaining informaUon is from borehole logs, except stlckup and well ID, which were measured.
- not available
ID· inside diameter of weH
m BGS • metres below ground surface
m AMSL - metres above mean sea level
m BTOP • metres below top of pipe

AMEC Earth & Environmental
SWl309037 Page 1 of 1



TABLE 2
GROUNDWATER ELEVATIONS

HYDROGEOLOGICAL ASSESSMENT
BOVAlRD DRIVE WEST (HIGHWAY 7) - LAKE LOUISE DRIVE TO PEELI HALTON BOUNDARY

BRAMPTON, ONTARIO

Monitor Screened Top of Pipe Ground Date Depth to Groundwater Groundwater
Name Unit Elevation Elevation Measured Elevation

(m AMSL) (m BTOP) (m BGS) (mAMSL)

BC03 SHALE 237.87 238.04 14-Oct-G9 1.63 1.80 236.24
27-Jan-10 3.32 3.49 234.55
16-Mar-10 2.20 2.37 235.67

BC03-W silty CLAY fill 237.84 238.04 26-0ct-09 dry dry
27-Jan-10 2.88 3.08 234.96
16-Mar-10 2.68 2.88 235.16

BC04
silty SAND fill and

237.79 237.96 14-0ct-09 3.03 3.20 234.76
CLAY/SILT TILL

27-Jan-10 3.37 3.54 234.42
16-Mar-10 2.49 2.66 235.30

BC10 SILT & SAND TILL 238.14 15-0ct-09 4.10 234.04
27-Jan-10 not found
16-Mar-10 not found

B11 CLAY & SILT TILL 237.95 15-Oct-09 2.40 235.55
27-Jan-10 not found
16-Mar-10 not found

BC11 SILT & SAND TILL 236.56 236.83 15-Oct-09 3.23 3.50 233.33
27-Jan-10 not found
16-Mar-10 1.06 1.33 235.50

BC35 SHALE 217.53 216.77 27-Oct-09 dry dry
27-Jan-10 11.60 10.84 205.93
16-Mar-10 11.16 10.40 206.37

NOTES:
Groundwater depths in 2009 were mesaured after borehole completion and may not be representative.
_0 not available
m BGS - metres below ground surface
m AMSL - metres above mean sea level
m BTOP - metres below top of pipe

AMEC Earth & Environmental
SW1309037 Page 1 of 1



(1)

NOTES:
S~e B-21e

GW-2. -3,-4
S~e B-22d
BB-BH2

TABLE 3
HISTORICAL GROUNDWATER CHEMISTRY

HYDROGEOLOGICAL ASSESSMENT
BOVAlRD DRIVE WEST (HIGHWAY 7)· LOUISE DRIVE TO PEEL I HALTON BOUNDARY

BRAMPTON. ONTARIO

Sample Name I Str tig h' U ~ Date
Total

Nitrate NItr~e
Hardness Dissolved Bromide Chloride Fluoride SUlphate Iron Manganese SodiumLocation a rap IC n Collected

Solids
asN as N

Un~ mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mlVl

ODWS'
80 -100 500 -- 250 1.5 10(a) 1 (a) 500 0.3 0.05 200

OG AO AO MAC MAC MAC AO AO AO
SITE B·22d
B-15b-4C 25-Mar-93 azo 300 < 0.08 6 0.29 < 0.2 < 0.2 11 0.015 0.015 14
B-22d-1C Middle and Upper 25·Mar-93 - 260 < 0.08 16 0.44 6.6 < 0.2 40 r 0.7 o.oM 138B-22d-PL7 TILL 7-Apr-93 azo 140 1<0.08 2 0.28 < 0.2 < 0.2 60 0.14 1 0

.1
110

B-22d-PL9 7-Agr-93 - I 430 < 0.08 33 0.19 4.8 < 0.2 42 < 0.01 0.17 11

SITE B·21c
B-21c-1C 26-Mar-93 410 810 < 0.08 19 0.15 < 0.2 < 0.2 180 0.18 CUI I 8.4
B-21c-2C 26-Mar-93 440 820 < 0.08 91 0.18 10 0.5 76 0.018 0.006 39
B-21c-3C Overburden and 26-Mar-93 240 420 < 0.08 18 0.29 CU 1 0.24 47 0.013 0.11 I 12
B-21c-4C Shallow Bedrock 26-Mar-93 270 480 < 0.08 29 0.21 10 < 0.2 55 < 0.01 0.046 9.7
B-21c-5C 26-Mar-93 120 470 < 0.08 53 0.33 4.2 < 0.2 48 0.062 < 0.005 22
B-21c-6C 26-Mar-93 430 470 < 0.08 33 0.21 7.4 < 0.2 62 <0.Q1 < 0.005 14

BB-BH2 28-May-08 141 1120 5.3 001 I 0.2 < 0.1 < 0.1 317 CiD I 0.049 C. I
GW-2 TILL and Shallow 6.Jun-07 430 110 -- 96 < 0.1 < 0.Q1 < 0.01 59 021 0.07 26
GW-3 Bedrock 6.Jun-07 410 493 -- 42 < 0.1 < 0.01 0.01 30 < 0.05 0.033 21
GW-4 6.Jun-07 370 445 -- 29 0.2 3.2 0.01 84 < 0.05 r o.m 1 19

SITE B·21c
B-21c-1A 26-Mar-93 2100 7lIOO 35 - 0.4 < 0.2 I< 100 1700 ]< 0.01. f:: 14GO
B-21c-2A 26-Mar-93 4800 2eOO 10 1100 0.52 1.3 <2 310 < 0.01 110O
B-21c-4A

Deep Bedrock
26-Mar-93 1700 lI300 21 2100 0.4 4.4 <2 1300

E~:
0.14 1.

B-21c-4B 26-Mar-93 2100 100a0 46 4300 0.4 10 <2 - I G.21 IODO
B-21c-5A 26-Mar-93 14GO 19000 90 t200 0.37 < 0.2 <2 14GO 1.1 o.a MOO
B-21c-6A 26-Mar-93 130 4300 8.1 840 0.64 < 0.2 <2 1700 G.31 I 0.047 I 110

South of intersection between Bovaird Drive West and Cred~iewRoad (Golder 1993).
South of intersection between Bovaird Drive West and Cred~iewRoad (Cred~Valley Conservation 2007).
South of intersection between Wanless Drive and Heritage Road approximately 2 km northwest of Bovaird Drive West (GoIder 1993).
Approximately lOOm north of intersection of Bovaird Drive West and Mississauga Road along Huttonville Creek (Blackport 2008).
no crnerion I not analyzed I not available
Ontario Drinking Water Standards (ODWS). Objectives and Guidelines (MOE 2003, revised June 2006).

r----.;,-- Less than the Method Detection Lim~ (MOL)r <2 ]Method detection Iim~ exceeds ODWS
[ 10 iConcentration exceeds ODWS

~~ Operational Guideline
Aesthetic Objective
Maximum Acceptable Concentration
Interim Maximum Acceptable Concentration
Total concentration of n~rate and n~rite should not exceed 10 mgll (as N).

AMEC Earth & Environmental
SW1309037 Page 1 of 1
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RECORD OF SOREHOLE No. SOl am(:(.,-t)
Project Number: TT93042 Drilling Location: 150 m West of Lake Loolse Drive Logged by: JF

Project Client: AMEC Infrastructure Group Drilling Method: 150 mm Solid Stem Augering Compiled by: SN

Project Name: Geotechnlcallnvestlgatlon for Bovaird Drive Class EA Study Drilling Machine: Truck Mounted Drill Reviewed by: PS

Project Location: Bovalrd DrIve from Lake Loulse DrIve 10 PeelIHalton Date Started: Oct 13, 09 Date Completed: Oct 13, 09 Revision No.: O,2N10
Boundarv at GasekN Drive Bramnlon. ON.

UTHOLOGY PROALE SOIL SAMPUNG AELD TESllNG LABTESTlNG

PenetrationTesling * r--:pH~a""'; 10 12 5 COMMENTS

g OSPT o PPT • DePT Soil Vapour Reading 1= &
Z <z GRAIN SIZEA

I"'OOI1BP<l'2()OrniIooJr"~ "'015 DESCRlPTlON & E C !!: g ~ MTOVane' Nilcon Vane' ffif= D1STRlBUllONCl: :> <il
~ Z ~ > 1= A InIact 0 If1ac1 .. Lower EJcplosI;e IJIriI (l.EI.)

~~g; Q) Q) Q) ?: i!= e( .. ASfT<JIJd • A6fll()\jj w, W w, (%)
a a > > • 9 • g:~0
~ ~

0 ... IL
~£, ~ IL W • Undrained Shear Strength (kPS) PI1stic I.i:IUd VHf}

CL::J Aft. (/) (/) a: (/) c w 2.0 4!l 60 eo 2.0 4Q 60 eo ZZ GA SA SI

about 170 mm ASPtiAl.T

--------------~grey 0.2
Gralllllly Sand /Sand and Gralllll FILL

trace sitt
moist

SS 100 36 0 ~9 34 54 12

1-1 -I -

SS 2 100 34 0: fJi

SS 3 83 50115
.~ ~ .

.... 2 -2 -

------------_-::g.grey 2.1
Clayey Silt FILL

trace organics, trace rootiets
moist

SS 4 100 21 b ~4i20

-2.7 . .'. .. . ~ ..............- ---- -b'fov;n- ---- 2.7
SlLTY CLAY I CLAYEY SILT TILL
some sand to sandy, trace gravel

very stiff .... 3 -3 - .... _,.
moist

SS 5 100 25 0 ..l\ 6 24 44 26
. . ... : ...

---------------~brown 4.1
SILT AND SAND / SlLTY SAND TILL

trace clay, trace gravel, trace shale fragments
very dense

moist

-4.6

-4 -4-
. . . <..... ~ .....:.

End01_ 4.6 3

AMEC Earth & Envtronmental
A division of At.£C Americas Um~ed
104 Crocklord Boulevard
SCarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
WNW.amec.COffi

¥ No freestanding groundwater measured in open borehole on completion of drilling.

I scale: 1 : 32

Page: 1 of 1



Project Number: .....TT9304"'-"'=2"- Drilling Location: 200 m East of CNR Crosslng Bridge

Geotechnlcallnve8tlgatlon for Bovalrd Drive Cta8s EA Study Drilling Machine: "'Truc='-'.k=Mou=nted==D.c:ri'-'.II _

"'AM=E"'C:..:I""nfra=lllructu"""'==I'8"-'=G:cro"'u"'P:<.- Drilling Method:

am
Logged by: JF

Compiled by: SN

Reviewed by: PB

Revision No.: 0,219110Date Completed: Oct 13, 09

150 mm Solid Stem Augerlng

Oct 13, 09Date Started:Project Location: Bovalrd Drive from Lake Loulse Drive to PeellHalton
at ve ton

RECORD OF BOREHOLE No. B 02

Project Client:

Project Name:

Cl

Scale: 1: 32

Page: 1 of 1

SA SI

COMMENTS
&

GRAIN SIZE
D1STRlBUllON

(%)

AELD -resTING LABlES11NG
pH

~_TllSUng

f OSPT C I'l'T ellQ'T. ~a

f i'5 MTOV8I1lI" NJc;onV_'

i~1= A 0

f c • •:> I!:t;;IIol... d ~~ GRCl

:>
;r;
lL
III

l

fa:

100 40

1110 322

11

J
I

ss 100 23

ss 100 40

ss

ss

...--...--If--If--11-. 2

¥ No freestanding groundwater measured in open borehole on completion of drilling.

: __M~ do not__thorough _IngoIalI __ condItIono pr--.tand require --...-...__from
_ qualtfiad GoolochnIcaI Erlllk-. AIao, be _In conjtn:lion with the~ report lot which K w.
_ and the llCCOf11*1Ylng'Explslllllon01_Log'.

-1.4

UTHOLOGY PROALE SOIL SAMPUNG

-4.0
- - - - -brovmandgrey - - - - 40

SILT AND SAND I SlLTV SAND TIll
trace clay, trace gravel

dense
moist

m

End of Borehole 5.0

DESCRlPllON

aboull70 mm ASPHALT

-5.0

trace cobbles

- - - - - - brown- - - - - -1.4

Slily sand FlU
trace gravel

moist

trace rootlets

-2.6 SS • 100 10
------brown------

2.6
Clayey Sill FIll

trace sand, trace gravel
moist

3 -3

SS 5 1110 13

-0.2
- - --- - brown--- ---0.2

Gravelly sand I sand and Gravel FlU
moist

AMEC Earth & environmental
A division of AMEC Americas Um~ed
104 Crockford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com



RECORD OF BOREHOLE No. B03 am~...(j
Project Number: TT93042 Drilling Location: 200 m East of Ashby Field Drive Logged by: JF

Project Client: AMEC Infrastructure Group Drilling Meltlod: 150 mm Solid Stem Augerlng Compiled by: SN

Project Name: Geot8chnlcallnYe!tlgat!on for Bovalrd Drive Class EA Study Drilling Machine: Truck Mourrted Drill Reviewed by: PS

Project Location: Bovalrd Drive from Lake Loulse Drive to PeellHalton Date Started: Oct 13, 09 Date Completed: Oct 13, 09 Revision No.: 0,2/9(10
BOUndaN at ::aMIMI [Jnve. Bramnton [}N.

UlllOLOGY PRORLE SOIL SAMPUNG RELD TESllNG LABTESllNG

PenetrationTesting * t~pH~a~ 10 12 5 COMMENTS

~ o PPT Soil Vapour Reading '" &
2 OSPT • DCPT .- ~5 GRAIN SIZE15 DESCRlPllON 8- '" ';'00'" ""'200miIionr l400E C ::>

~
z MfOVane" Nilcon Vane' z'" DISTRIBUTIONa:: ::> <a
~ ~~~ z ~ > A IIUct 0 Inlact .. Lower E>pbsive lini! (LELIg; '" '" '" i!= ~ « ... R~ • R~ W. W w, (%)

15 a a ~ > • 9 • f=~
.c ~ E g f0- Il.

~ • Undralnecl $heat Srengul (kPa) Plastic UlUd (J)(J)

'" a.. III'5 ,aa. (J) (J) a: (J) 0 III 2P 40 60 80 20 40 60 80 ZZ OR SA SI CL

1boul200 mm~T

-------------~~brown 0.2
Gravelly Sand I Sand and Gravel ALL . . ..

moist

SS 83 34 0: ~....

-1 -1 -

- - - - - - - - - - - - - --14-
SS 2 67 9 0 Cl,9

grey 1.2
Slily Sand ALL

trace to some clay
moist

SS 3 56 12 0: Cl,e
..... .....

2 ·2 -

-------------~:w..bro,"", 2.1
Clayey Slit ALL

trace gravel, pocket of sand, trace brtck deMs
moist

.« .....

5 0 '6SS 4 56 le ci

-------------~~bro,"", 2.9
SILT AND SAND I SlLTY SAND -3 -3 -

trace clay, trace gravel .. " ..
very dense

SS 5 92 50115 .~ B6moist

····r--------------"'14
= reddish bro,"", 4.3
~ WEATliEREDSHALE

=== -4.6
End of Bonlhole 4.6

-4 -4 -

.•.59-. :
• 0

.; .....:..... :- .... ;.

~ .. ,

AMEC Earth & Envlronmental
A division of AMEC Amertcas Lim~ed

104 Crock1ord Boulevard
Scarborough, Ontano
Canada M1 R 3C3
Tal +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open boreho/e on completion of drtlling.

I Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B 04
Project Number: ..!..TT.!.;9304=~2",- Drilling location: 50 m East of Aahby Field Drive logged by: JF

Geotec:hnlcallnvestlaatlon for Bovalrd Drive ClaN EA Study Drilling Machine: ..!..Truc,.""",k..::M",o",u",nted=,-,D",ri..::I,-' _

",AM=E",C,-,I",nt"-ra",st~ruct=u",re",,--,:G,,,ro~up=- Drilling Method: 150 own Solid Stem AugerlngProject Client:

Project Name:

Project location: Bovalrd Drive from lake Loulse Drive to PeeVHalton
Boundarv at ve Branmton ON.

Date Started: act 13. 09 Date Completed: act 13, 09

Compiled by: -,::SN~__. I

Reviewed by: ,-P""B
1

Revision No.: 0, 219110

UTHOLOGY PRORLE SOIL SAMPUNG

------ brown- -- - _--::H-
Gravelly Sand I Sand and Gravel RLL 1--+---+--1--+

moist

CLSA SI

COMMENTS
&

GRAlNSIZE
D1STRlBUllON

(%)

RELD TESl1NG LABTESl1NG
* r",:pH~,,,,,: Z

PenetrationTesnng 10 12 0

g OSPT o PPT • DCPT Soil Vapour Reading 1=.. \"'00'" pei'2QOmiIIkloJrl4()O ;!:a
g z MrOVane" Nilcon Vane" ZI=

0
~ Intact <> Intact • Low..- E>:pIosive Lrnlt (LEl) ~~1=

~
0( • R""""-*l • RemoUd w. w w,
> • e • 0:0(........ w • Undraioed Sheer Strength (kPa) - UqOO (J)CI)W ...J ZZ GRC w 20 49 60 80 20 49 60 80

0 0

1l.
~

'"a.
E..

(f)

SS 100 57

""'"

DESCRlP110N

about 220 mm ASI'HAI..T

'-1 ·1-

SS 2 100 65 :0 0

trace aspha~ debris
..... , ........

·1.4
------brown------ 1.4

Clayey Slit RLL
trace sand, trace gravel. trace organics. trace

rooUets
moist 0SS 3 100 38 0

2 ·2 -

------------_--::g.reddish brown 2.1
CLAYEY SlLTTILl

trace sand. trace gravel
hard
moist S'

SS 4 100 71 0

1-3 -3 -
trace cobbles

SS 5 100 5G'15 '~ i>

>.:.••••.: .•••.;.

AMEC Earth & Envtron"*1laJ
A division of A~C Americas Um~ed

104 Crod<ford Boulevard
Scarborough. Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

__• ..--. do not~.tI'I>rough"'--ngol all __ condIllona~ _ require~ --.ce from
• quaIIftad GaolothnlcaI~. Alto. be _Inconjunctlonwlthu.__~ Ior_ ~w.

c:ornWMlol" and the &CCOIi4&i1lng'&pIInItton of Boreho'e Log.
scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B 05
Project Number: .!.TT9304.=="'-2 Drilling Location: 250 m West of A8hby Field Drive Logged by: JF

Date Completed: Oct 14, 09Oct 14, 09Date Started:

-,1~5O=nm.:.:.:..-"So=IId~S",tem=,-,Auger1=""-,,-,,ngll- Compiled by: .::!SN~__

Geotechnlcallnvestlgation for Bovalrd Drive Class EA Study Drilling Machine: .,.T,.,IlJC=k",M:.:.:ou=nted=,-,D:o:rI",I::..1 Reviewed by: ~PB~__.I

Revision No.: O,2I9t'10

"'AM=E"'C'-'I'-'nf::.rastnJctu='-==re"'-'=G::.ro"'up""'- Drilling Method:

Project Location: Bovaird Drive from Lake Louise Drive to Peel/Hatton
Boundarv at C8aeIev Drive Bramoton ON.

Project Client:

Project Name:

COMMENTS
&

GRAlNSIZE
D1SlRIBU11ON

(%)

AELD TESTING LAB TESTING

* ?~pH~a~ Z
PenetrationTesting 10 12 0

g o PPT • DCPT Soil Vapour Reading >=OSPT .-
\"'QO"" ""'2QOmlIion$"')4QO ~~z MTOVane" Nilcoo Vane" z~

0
~j~ t:> Intact <> Intact • LDwer~ Lmt (LEL)

<t ... A""",,*, • A""""*I W. W w,
> • 9 • a:<........w • Undrained Shear Strength (kPa) - Lqoo (/l(/l
..J
W 20 40 60 80 20 40 59 59 ZZ GA

UTHOLOGY PROALE SOIL SAMPUNG

1]
£ DESCRlPllON ~ § l ~ :e:

~ z ~ > -

1 I I ~ ~ ~
~ fl.9SalI!lIII:lILI~~i!!~~·.~'.!-l'-!!;;:=:;:- +.J!j(/l~..J(/lL+_.!!a:'-~(/l!L+_lOLL~_1_....;~~IL-~!.-~-+_-.:~~~.JE~£-+_~~-=~-.:SA:"'_"":Sl:'-_"'::Cl:....j

aboul220 mm ASPHALT

--------------~brown 0.2
Gravelly S8nd I S8nd and Gravel RLL 1--+--+--+--+

mois1

ss 100 37 o

f-1 -1-

SS 2 89 38 0

-1.4------1lrO;;'------ 1.4
SI/Iy S8nd ALL

trace day. trace gravel. trace organics
moist

SS 3 100 28 0

2 -2 -

------------_....:~
SS 4 100 35 0

reddish brown 2.6
CLAVC'( SILT TILL

trace sand, trace gravel
hard
moist

f-3 -3 -

trace shale fragments
SS 5 100 85123

-4 -4-

- . ........ _ .

End of BorehoIe
-4.6
4.6

SS 6 100 W8
.U

AMEC Earth & Envtronmental
A divisioo ofA~C Americas [jm~ed

104 Crockford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
W'WW.amec.com

¥No freestanding groundwater measured In open borehole 00 completion of drilling.

__..~.lIonot__.Ihorougll_lngol.. ..-..-.Irequinl~_1rom

.quoIlftod~EngI.-. Aloo. ahouldbo _lnconjunction.lIt1the~_Iorwhlch ....
_..-.I the occotOlp."ying'Explonollon0'_Log'.

Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B 06
Project Number: ..!..TT!.i9304~:!2~ Drilling Location: 450 m East of MllISissauga Road Logged by: JF

GeotechnlcallnvestlgatJon for Bovalrd Drive ClaM EA Study Drilling Machine: -'.T,..,ruc=k:..:;Mo=u",nt8d=,-,Drl=I,,-1 _

Project Location: Bovalrd Drive from Lake Loul88 Drive to PeelIHalton
Boundarv lit ea-Iev Drive Branmton ON.

Date Completed: 0Ct 14, 090Ct 14, 09

--'l"'SO-=--'-'mm=:......,SO=IId:....:.Stem='-'Auger!-=<'-=''-''ng''-- Compiled by: ",SN~__.I

Reviewed by: !.:.PB~__

Revision No.: O,2I9t'10Date Started:

~AM:!!!.!::E~C:.!I~nfnl=structu~=:!!re~G~ro~u!!.lP!!- Drilling Method:

Project Name:

Project Client:

about 235 mm ASl'KALr

UTHOLOGY PROFILE SOIL SAMPUNG

DESCRlPllON ~
2: <l>
E C ::l

~
::l n;
Z ~ >

<l> <l> <l>
~a. a. 1)

E E ~
...

'" ell CL
(/) a: '"

FIELD TESllNG LABTESllNG

PenetrationTesting * t"": pH ~a""; 10 1~ 5
g OSPT o PPT • DCPT Soil Vapour Reading 1=.. <z

\"'(X)r1S pef2QOmiIIkJoa$'"')4OQ "'0
g ~ MTOVane! Nilcon Vane! ZI=

1= A I"""" <> 1.-. .. Low... E><pIoolve U11It (La) ~~
i!= 0( A Aetl1l>Ud • A_ w, W w,

> • e • I!:~Q.

~ • Undrained Shear Strength (kPa) PlaSllc L.qUd (/)(/)W
C w 2ll 4P 69 eo 2ll 40 69 !lO ZZ GA

COMMENTS
&

GRAIN SIZE
D1STIUBUTION

(%)

SA SI CL

o46100ss

--------------~
brown 0.2 f----+-4--1--+

Gm~~~f~.ooGm~R~

trace sitt
moist

-0.8
- - - - - brown iDgrey- - - - - 08

S8ndySlItR~

trace clay, trace grave!, trace organics
moist f-l -1 -

ss 2 83 29 o

\----1---f---+----i_ 2

- - - - - - - - - - - - - --14
brown 1.7

SILTY CLAY f CLAYEY SILTn~
trace sand, trace gravel

hard
moist

ss 3 69 38

-2 -

o

ss 4 100 40

~-------------~~brown 29
SlLT AND SAND f SlLTY SANDn~ ...--+--+--1---...,1- 3

trace clay, trace grave!
very dense
moist to wet ss 5 100 68

-3 -

1-4 -4-

ss 6 100 5(\113 o ~20

-4.9
Endof_ 4.9

AMEC Earth & Envlronmental
A division of AMEC Americas Um~ed
104 Crockford Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
WNW.amec.com

¥ Groundwater depth on completion of drilling on~ at a depth of: ..1.a.m.

__oo~do notco.-....tIlorough_ng01 all~cond__ ond19qU1re~_trom
.q ~. AlIo,__ohouId be .-:llnconjunctlonwllhU.__reportlof _ Nwoo

~ondU.~oI_l.olI'.

scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B07 ame..-'!J
Project Number: TT93042 Drilling Location: 80 m East of MI8818S8U98 Road Logged by: JF

Project Client: AMEC Infrastructure Group Drilling Method: 150 mm Solid Stem Augering Compiled by: SN

Project Name: Geotechnlcallnvestfgatlon for Bovalrd Drive Class EA Study Drilling Machine: Truck Mounted Drill Reviewed by: PS

Project Location: Bovalrd Drive from Lake Louise Drive to PeelIHahon Date Started: 0Ct 14, 09 Dale Completed: 0Ct 14, 09 Revision No.: O,2J9f10
BoUndaN at~ [Jrj",,_ Brenmton []N.

UTHOLOGY PRORLE SOIL SAMPUNG RELD TESl1NG LABTESl1NG
* A.... pH Values

12 ~ COMMENTSPenetrationTesting ? 4 e e 10
&g o SPT o PPT • OCPT Soil Vapour Reading F=

! A
\"'00"" per2QOmlIIon~)400

~z GRAIN SIZE5 DESCRlPllON 8- ~ zOE C g z MTOVane' Nilcon Vane' wF= D1STRlBUTlONiL >- " .. 0 <> InIact .. ~ EJcpIooIye Lml (LEL)
~~.... z 2:- > F= A "-..et8' " " " ~ J: « .... R...-....:l • R...-....:l w, W w, (%)

a. a ~ .... > • 8 • a:«
'11

~ E .... ... f-f-

5
0 j • Undralned Shear ~(eoglh (kPa) Ptastic 1..i1'*l VHf).. " ... W

011 M (/J (/J a: (/J Q w 2Jl 40 60 60 20 40 00 !!O ZZ GR SA SI CL

about 80 mm ASPHALT -0.1
- -----brov;,---- --(IT

Grawlly Sand I sand end Gravel R LL
some sih

moist . .

SS 83 18 0 0

-0.8
- - ---- brov;,- -- ---0.8

eLAYEY SILT TILL
some sand to sandy. trace gravel. trace oxidation . .

stiff ~1 -1-
moist

~5""""SS 2 89 15 0: 21 49 29

1- ______________-14
brown 1 4

SlLT AND SAND I S1LTY SAND TILL
trace clay, trace gravel

very dense
moist

~ 10SS 3 tOO 69 :0

2 -2 -

.....................
trace cobbles I boulders

SS 4 100 80

J--~-+--+---fl-3
-3 -

-4.7
4.7

SS

SS 6

100 54/15

100 5Ql15

1-4 -4 - .

':5Q ,.
:,~ .

5

AMEC Earth & environmental
A division of AMEC Americas Umrted
104 Crod<ford Boulevard
5carborough, Ontario
Canada Ml R 3C3
Tal +1(416) 751-6565
Fax +1(416) 751-7592
W'NW.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

__• ..--.donot_.thofoogh..-tngof... ..-_roqul............-.._Irom._-_EnuR--AJao. bo_lnc:onj<lnc1lonw1ththo~_lor_~w_

~lOd_tho~~of_Log'.

Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B 09
Project Number: .:..TT.:..;9304='-'-2=-- Drilling Location: 25 m East of Driveway #2055 (Pro Golf) Logged by: JF

Project Client: "'AM=E~C:.!I!.:.nfra=st~ructu=<'_re~Gro=up~ Drilling Method: ....:l.=;50;:..:..:.mm=--=Sol=ld:...S:;tem:::::.:.,.,A.:::ugerl="'"9'-'A.. Compiled by: ",SN:..:.....__

Date Completed: Oct 15, 09Oct 15, 09Date Started:

Geoteehnk:allnvestlqatlon for Bovalrd DrIve Cia.. EA Study Drilling Machine: -,-TI\lC,-""",k-"M",ou=nted=:.!D~rI-"I,-1 Reviewed by: ,-PB",-__

Revision No.: O,2/9{10

Project Name:

Project Location: Bovalrd DrIve from Lake Loulee DrIve to PeelIHa/ton
Boundarv rlve. Branmton DN.

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UlliOLOGY PROALE SOIL SAMPUNG

0 DESCRlPllON 1l '"lit E ~ :J
Ii:

~
:J "ill

>- Z ~ >
8' '" <P '" ~cs. cs. ~§ ~ E

~
....

Mm '" 0..
en en ex: en

brown
Sand and Gravel All.

moist
SS 78 22

AELD TESl1NG

PenetrationTesting

g o $PT o PPT • DCPT

g ~ MfOVane" Nilcon Vane"

>= I>. InlaCt 0 I!1lact

~ C &
R_ • R_

>Q. W • UndralnE!d Sheer Strength (kPB)W ~
Q w 20 40 eo eo

LABTESl1NG

* tre:pH~·~ 10 12

Soil Vapour Reading

" \"'00'" per2QOmlIk>n:Jr"~
.. Lower~ l.Jtrjt (LS..)

w, W Wl

• e •_ Lklt.tl

20 40 60 80

o

GR

35

SA

46

SI

19

CL

-0.8- - - - - - grey - - - - - - 0.8

Slily Clay All.
trace sand~t~e organics SS 2 100 18-1 -1- o

.:- .... : .....:

AMEC Earth &Env1~
A division of AM:C Americas Umiled
104 Crockford Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ Groundwater depth on completion of driIHng on~ at a depth of: .1.!.m.

___ ~,donol_.tI1o<ougIl.. ldoi_ldlo'll"'lIII ~_1n>m

•~__engu-. Aloo, _1__bo _In conjurdIon with ""'__ ~lOtwhich ~w_

_-""'~~ol_Loa'.

scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B 10
Project Number: -'-TT=9304="'2:..- Drilling Location: 320 m West of Driveway #2055 Logged by: JF

Geotechnlc8llnvestlQ8tion for Bovell'd Drive Class EA Study Drilling Machine: -,-T.:..:nJC=k:..:;M",ou=n:.:;ted=:D:;rI",I::..1 _

"'AM=E"'C'-'I".,nfra=structu=."=,,,I1l-"..::Gro=u"'p"--- Drilling Method:

Date Completed: Oct 15, 09Oct 15, 09

--'1"'50::...:.:.mm::..:..:....:SO"'I"'Id"'Stem=:..:..:..::Aus:Jerl==ng=- Compiled by: ~SN~__.I

Reviewed by: !..P",B
1

Revision No.: 0, 219110Date Started:Project Location: Bovall'd Drive from Lake Loul. Drive to PeellHahon
Boundarv at -:.0_ Drive. BramDton ON.

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UTHOLOGY PROALE SOIL SAMPUNG

0 DESCRlPllON ~
i t CD
E :Ia::

~
:I n;

~
Z ~ >

CD CD CD
~Ci. Ci. iJ

~ E ~ al l-

S . nn", ~
a..

(f) Cl: (f)

brO¥Kl
sand and Gra" AU

trace to some silt
SS 83 34moist

AELDlESTING LABlESTING

* Rinse pH VaUos
~PenetrationTesting ? 4 ~ ~ 10 12

~ OSPT [J PPT • OCPT Soil Vapour Reading
;::

6
<cz

\"';' ""'2QOmlIi>n~~ 1-0

~
Z MTOVane" Nilcon Vane" Zi=
0

~ji= 11 Intact <> lr1lacl • Lower EJO)bsIYe LinIt (LB.)

~
0( .. Remo<Jd • Remo<Jd w, W w,
> • e • ~~n.
~ • Undrained SI1ear Strength (kPa) Plastic I..iqI.idW U)(IJ

Q W 20 4p 60 80 :;0 40 60 60 ZZ OR

O. 08

, ~ .....

SA SI Cl

-0.8- - - - - - brown- - - - - - 0.8
SlLTY SAND I SILT AND SANDnu

trace clay, trace gravel
very dense

moist

ss 2 100 70 ~ 1 -1 - o 9 36 49 6

ss 3 100 511115
...~ ..

~2 -2-

reddish brown

ss 4 lOO 5IlI15 .....~ ..

.......:.•...>.... ;..

I-_-+-_-+-_-+-_"'~ 3brown

ss 5 100 5IlI13

-3 -

1-4

trace cobbies I boulders
wet

-4.6

sz

."" .
-N .

4.6

AMEC Earth " Envlronmental
A division of AMEC Americas Um"ed
104 Crockford Boulevard
Scatborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥Groundwater depth on completion 01 drilling on~ at a depth 01: ~.

__..~,dooot_.thon>ugh_lngolall__condltiona_and~..~-.celrom• qual EngI_. Alao._1__benllld ln~wlthlha__ r8jlOItlor _

<o..."......oodandlha~nv'~o,_l.o9'. I scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. B 11 amec..-!j
Project Number: ..:.TI..:..9304==2 Drilling Location: 500 m East of Driveway 112472 Logged by: JF

Geotechnlcallnvest!gation for Bovalnl DrIve Class EA Study Drilling Machine: -,-T,-,nJC=k",M=ooo=.n""ted""",D",rI=I,,-1 _

!:AM!!!!!:E~C~J~nf.!..!rastructu~==re~Group=~ Drilling Method:

Date Completed: act 15, 09act 15, 09

...;l"'50.:..:.:mm""--=SoI=id::..;::.Stem='-'A=uger!::.a==.:.ng"- Compiled by: "'SN'-'-- I

Reviewed by: ,-P-",B
1

Revision No.: O,2I9i10Date Started:Project Location: Bovalnl Drive from Lake Lool. Drive to PeelIHalton
SnUndaN at ::a-Iow [Jr1ve. Bramoton :IN,

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UTHOLOGY PRORLE SOIL SAMPUNG

'5 DESCRlPllON ~ .,
2i E C. ::l

0:
~

::l n;

8'
z ~ >., ., .,

~is. is. is~ E E v t-.c
:5 . nllm '" '" '" a..

(f) (f) a: (f)

an3 rey
sand GrawI ALL

some silt. trace organics
SS 100 12moist

RELD TESl1NG LABTESllNG
• ?R"",:JlH tau: 5PenetrationTesting '0 1~

g OSFT a PFT • DeFT Soil Vapour Reading i=
A \"C: ""'2QO"""Jr")<oo ~5

g z MTOVane" NiIcon Vane' zi=
0

~ji= t;. IrOaC1 <> Intact 4 Low...~ linIt (La)

~
0( • Rlln'<l\Ad • RI!<l'<lUd W. W Wc
> • a • a:-o:

t-t-a.. w • Undraineo Shear Strength (kPa) P1asac li:lUd CI"f)w ~
C w 2P 4j) 6<l 80 2P 4j) 6<l III ZZ GR

~~
!f-0; ~ffi:

.... <..... : .....:

SA SI CL

trace clay
.~

some cobbles SS 2 100 18 ~1 -1- 0

........... _,.

-------------....:)4-grey 1.4
SIlly Clay ALL ..:- ... -: .... -:.....

trace sand, trace gravel, trace organics
moist

SS 3 100 9 0 I<:> 1!j,16

2 -2 -
brown

Bentonrte: 0.3 m - 3.0 m

SZ
5' ~29SS 4 100 7 -= 0

------------_....:~reddish brown 2.9
SlLTY CLAY I CLAYEY SILT TILL 1-3 -3 -

"-' <trace sand, trace gravel, trace shale fragments
hard '.

damp
SS 5 100 71 0 I<:> j,'! i '.

'.
'.
'.
'.
'... ' .
'.

'.

'.
' .

1-4 ·4 -
.............

Slotted pipe and sand: 3.0 m - 4.5 m'.

'.
' ........ _....

'.

' .

-4.6 SS 6 100 50/8 ..~ 69 > c:..::

End at BorehoIe 4.6 :0

AMEC Earth & environmental
A division of AIJEC Amelicas Umrted
104 Crockford Boulevard
Scarborough, Ontario
canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amoc.com

~ Groundwater depth on completion of dlilling on~ at a depth of: .z.i.m.

scale: 1 : 32

Page: 1 of 1



Project Number: J..TT..!.;9304==-2 Drilling Location: 250 m East of Driveway #2472

Date Completed: Oct 15, 09Oct 15,09Date Started:

ama.~
Logged by: ,.,JF'--__ I

-,1"",50"-",-mm"-"--"So~I,,,Id,,-,St=em'"'-'-.:A~ugeri=,,,ng,,,"- Compiled by: "'SN'-'- I

GeotechnlcallnvestlQ8tlon for Bovalrd Drtve C1aaa EA Study Drilling Machine: -'.;Truc"""",k."M",o",u",nted=,-,D",ri.,.,I,--1 Reviewed by: ,--P",B 1

Revision No.: 0,219110

"'AM=E"'C'-'I"'nfra'-'-"'81rUctU""-'=",I'tI-"-':Gro=up"-"- Drilling Method:

RECORD OF BOREHOLE No. B 12

Project Location: Bovalrd Drive from Lake Louiae Drive to Peel/Halton
Boundarv at ve, BramDton ON.

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
D1SlRIBUTION

(%)

UTHOLOGY PRORLE SOIL SAMPUNG

15 DESCRIPTION &
.8 "E ~ :>a:

~
:> n;

>- Z ~ >
8' !l1 " " ?:"- IS. 8~ E la l-

S ' O.om ~ " lL
(/) OC (/)

brown
Sand and araV81 All

trace sin ss 100 19moist

RELDTESTING LAB TESTING

* t"': pH ~a,-": Z
PenetrationT&Sting 10 12 0

g OSPT o PPT • DCPT Soil Vapour Reading F..
\"'~ ""'200.-.00$"")4(Xj ~~

g ~ MTOVane" Nilcon Vane" ZF

F A Imct 0 Intact • l.owe<~ I..iTit (LEl) ~j
i= ~ • RElfTlO<jj • RElfTlO<jj W. W w,

> • e • OC«
1-1-... W • Undraine<:l Shear Strength (kPa) - U1Ud (/Hf)W ...

Q w 2jl 4!J GP eo 2jl 40 60 eo ZZ GR

C 0.,9

SA s. Cl

_____________ ...:0.8
grey 0,8

Silly Clay ALL
trace sand, trace organics

SS 2 100 16 1-1 -l- a 0 01S'
moist

SZ
SS 3 100 19 = 0 ~ 1°ci18

-------------...:14-brown 1.8
...........

SILT AND SAND I S1LTV SAND lILl
trace clay, trace gravel 2 ·2 -
dense to very dense ..moist

SS 4 100 48 0 ~~2

.:- .... ; .....:. . .

f-3 -3 -
trace yellow stains

SS 5 100 64 :0 :.:3pi

- 4 -4-

grey

SS 6 100 5G'15

-4.9
Endof_ 4.9

AMEC Earth .. Environmental
A division of AMEC Americas Umited
104 Crockford Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
YNNl.amec.com

~ Groundwaler depth on completion of drilling on .1.Q£JJi/2llQll at a depth ot J2..m.

I Scale: 1 : 32

Page: 1 of 1



Project Number: ..!.TT..!.9304""''''''2 Drilling Location: 120 m West of Driveway #2594

Geotechnlcallnve8tlgatlon for Bovalrd Drive ClaM EA Study Drilling Machine: ..!.T,-,ruc=k,""Mo=u",nted=,-,D~ri",I::..1 _

RECORD OF BOREHOLE No. B 15 am
Logged by: JF

Compiled by: SN

Reviewed by: PB

Revision No.: 0,219110Date Completed: Oct 28, 09

150 nvn Solid Stem Augering

Oct28,09Date Started:

"'AM=E"'C""lnfra=",struct\J=='-'I'8<..:Gro=::::up"- Drilling Method:Project Client:

Project Name:

Project Location: Bovalrd Drive from Laka Loul. Drive to PeellHalton
Bou at ve ra on

CLSISA

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

-1

-44

AELDTESTING LAB TESTING
z

PenetrationTesting 0

~ o SPT o PPT • DCPT
l=.. ;'!:z

~ ~ MTOVane" Nilcon Vane"
zQ
w>-

l= d Inlact <) kQ;t ~~i= 10( • RllIllOUd • AllIllOUd

~
a:.,;

"" >->-
W VHf)

GR0 w 60 ~~

70

16100

100

2

6SS

SS

EndolBonlhole

UlliOLOGY PROALE SOIL SAMPUNG

-4.9
- - - - - reddTshbro;;"- - - - - 4.9

SlLTY CLAY I CLAYEY SlLTllU -5.~0+_-+-_4--+_-_F:..ol..-....:ol~I----"'-....;...-"'--'--_4--'--...;....-'---'-_l
trace sand 5.

hard
moist

-4.0- - - - - - grey - - - - - - 40

Silly Clay AU
trace to some sand

moist

ss 3 83 25 :0 5
0

16
trace to some asphaltic concrete

2 -2

._.

SS 4 33 30 0

.'..... ~ .... : .....:.....>.... :: ....

-2.9
------brow;,------ 2.9

5and and Gmvel AU 3 -3
trace sin, trace clay

. . . . . . . . . .. .

moist

SS 5 100 16 a:

-0.9
- - - - - ieddlShbro;;"- - - - - 0.9

Clayey SUI AU
trace sand, trace gravel

moist

'5 DESCRIPTION &
Z

~E tQ:
~ " ..

g; z ~ >
'" '" '" ~i'l. i'l. >

'5 E
~

0 >-S '" ltl ""::J (/l a: (/l

brown
5and and Gravel AU

trace to some sin
moist

SS 71 31

AMEC Earth & environmental
A diviSion of At.£C Americas um"ad
104 Crockford Boulevard
Scarborough, Ontario
canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751·7592
www.amec.Com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

SCale: 1 : 32

Page: 1 of 1



RECORD OF 80REHOLE No. 818 am~-'-3
Project Number: TT93042 Drilling location: 75 m West of Driveway #2868 logged by: JF

Project Client: AMEC Infrastructure Group Drilling Method: 150 mm Solid Stem Augerlng Compiled by: SN

Project Name: Geoteehnlcallnvestlgatlon for Bovalrd Drive Class EA Study Drilling Machine: Truck Mounted Drill Reviewed by: PB

Project location: Bovalrd DrIve from Lake loullle Drive to PeellHalton Date Started: act 27,09 Date Completed: act 27, 09 Revision No.: O,2J9I10
Boundarv at~ DrIve Branmton ON.

UTHOLOGY PRORLE SOIL SAMPUNG RELD TESl1NG LABTESl1NG

* RlnoepHVa_
1~

Z COMMENTSPenelrationTesting ~ 4 ~ e IQ 0
&E OSPT o PPT • OCPT Soil Vapour Reading ;::

~ ... ~5 GRAIN SIZE15 DESCRlPllON ~ '" ~~ ""'2QOmiIIloo:n'.ODE C. :>

E z MTOVane' Nilcoo Vane' z;:: D1STRlBUllONa:
~

:J iO 0
A <> Ir<act • Lower EJqllooMl L<r;t (lB.) ~~Si

Z ~ > ;:: InIact
(%)'" '"

.,
~ j: 4( .... R_ • R_ w, W Wc

15. 15. ~ > • e • g:~15 E E ~ l1. W

5 '" '" ~ l1. W ...J • Und'8ined Shear Strength (kPa) Plastic Uloo (J"f)

o.nm (J) (J) a: (J) c w 20 4!J 60 80 20 4!J 6Il 80 ZZ GR SA SI CL

about 120 mm ASPHALT -0.1
--------------?-'-brown 0.1

Sand and Gravel ALL
trace to some sin .........>.... ; .....:. .. . ..

mois1

SS 1 100 25 :0 0 6 33 51 16
"

_. . ..

'"

e-1 -1-

ss 2 78 22 0 0
7

.... ... ..... ......

some gravel 10 gravelly

SS 3 100 50115 .~ 0
4

.. _. . .......

.... 2 ·2 -

------------_--::g.
" brown 2.1

'. '. SlLT AND SAND I SlLTV SAND TILL

'. '. trace gravel. trace clay. trace cobbles I boulders
'. very dense ...•. ;p... 06 .

'. moist SS 4 100 52/15 .. .. . ................
'.
'.

'.
"

'. '. :
'. '.

'.
'. ~3 -3 - . ... ..... . .. ... -. " .
'.
'.

.~ 0
10

" SS 5 100 50115

'. '. . ...
'. '.
'. "

'. "

"
.. _.

'. "

"

'.
'. '. . ...

~4 -4-

"
'.
'. :
'.

- .. ~. - . ........ , . ... . . . . . . . . . ..

'. '.
'.
"

'. '.'. .~ 0
20

'. SS 6 100 5018
'. -4.8

End of Elorehole 4.8

Auger refusal on possible boulder at 4.8 m depth.

AMEC Earth & Envlronmenlal
A division of AtvEC Americas Umrted
104 Crockford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

~ No freestanding groundwater measured in open berehole on completion of drilling.

__Is.. --.donot_.thon>ugh_ngo'.II__-_ondroquire~-1rom•q_GooIochnIcoI~. Also, bo '-In conjuncUon with Iho__roport!or which Nw..

_ondlho~~OI_I.<>9'.

scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOlE No. B 19
Project Number: .!.TT..!,.9304==2 Drilling Location: 20 mEast of Ca8eIey Drive Logged by: JF

Date Completed: 0Ct V, 090Ct V, 09Date Started:

-'l""50=-mm==-SO=II""d'""Stem=""A""uge!i===ngL- Complied by: ::!.SN!:-__ I

Geotechnlcallnveatlgatlon for Bovalrd Drtve CIau EA Study Drilling Machine: .:.Truc:.=",k-"M",o:;:u",nted=:.;D:..:ri.::I,-1 Reviewed by: '-PB"'--__.I

Revision No.: 0, 2I9i1 0

!:AM=E~C<..:I"'nf"_'rast1UctU===re"'_'G:::ro=uPt<_ Drilling Method:

Project Location: Bovalrd Drive from Lake Loul. Drive to PeelIHalton
Boundarv at C888leY Drive. Branmton ON.

Project Client

Proiect Name:

UTHOLOGY PROALE SOIL SAMPUNG AELD TESTING LAB TESnNG

CLSISA

COMMENTS
&

GRAIN SIZE
D1STRlBUllON

(%)

GA

14"o·

:0

* AInge pH Values
PenetrationTesting ~. Q a 10 12

o SPT 0 PPT • DePT " Soil Vapour Reading
~per-~~).~

MTO Vane' Nilcon Vane' I-:---,~'YU","'"<YU;,-"."""'~",:+."""",--1
L> Intact <> Intact • Lower~ Lmt (LE1.)
.. Aemot.*i • AefrolJd w, W wl

• e •
• Unoralneo Sheer Streng1h (kPa) f>ta.*" Li)Ud

~ ~ 00 00 ~ ~ 00 00

g
~
1=
0(
>w...
w

-1- 0:

g

~
w
Q

100 14 r- 12

~
!

~E t
~

::J n;
Z ~ >

<I> <I> <I>
~Ci Ci 15E E ~
I-

cI'l .. n.
en er: en

SS 1 100 25

SS

DESCRlPnON

I
bro~

____~~~~~~ ~I--+--+--I--i
reddish bro~ 0.6

SILT AND SAND I S1LTY SAND TILL
some gravel, trace clay
compact to very dense

moist

Iracecobb~/bou~effi

-23

SS 3 100 50115

.~.
2.3 : 5

Auger refusal on possible boulder at 2.3 m dep1h.

:
: ::

: :

: :
:
: :

AMEC E8rth & Envlronmental
A division of A"-EC Americas Umrted
104 Crockford Boulevard
5carborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on compleUon of drilling.

I Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 01
Project Number. .!..TT9304"'-">=2"- Drilling Location: 15 mEast of CNR Cr088lna Brldge

GeotBchnlcallllV!8t!qat!on for Bovalrd Drfve Claas EA Study Drilling Machine: ..:.T:..:IUCk=.:=Mounted==::-=Dl1=II _

Project Location: Bovalrd Drfve from LaIc8 Loulee Drive to PeeuHaIton

150 nm Solid S1llm Auger1na

Logged by: JF

Compiled by: SN

Reviewed by: PB

Revision No.: O,2IIlr'10Date Completed: Oct 13, 09Oct 13,09Date Started:

"'AM=E""C-"Infrastruc:tu""-'==""19=..;:Group==- Drilling Method:Project Client

Project Name:

LABTESnNG

¥ No freestanding groundwater measured in open borehote on completion 01 drilling.

Cl

Scale: 1 : 32

Page: 1 of 2

SA SI

COMMENTS
&

GRAIN SIZE
D1STRIBl1T1ON

(%)

GR

5

5

oo

:. .... ;. .....:.

o

0:

-3

-1

-44

3

89 42

100 59

100 501152

5

6SS

SS

ss

t--I--+--+---1' 5 ·5

__a --.do notc..-..a1horough ..-..cIIngollll '""'*-~_Irom
aquallftad__~. AIao. ba_tnconjunction wIIh .... IO<_M_

COiiil_IOd_ ....~oI_Log·.

SS 3 100 12

trace to some si~

2 -2

-2.1------brown------2.1
S8ndy $Ht RLL

trace clay • trace gravel
mois1

SS 4 100 23

nu on e age

AMEC Earth & EnvIronmental
A division of At.EC Americas Umrted
104 Crockford Boulevard
Scarborough. Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com



a.

JF
am

SA 51

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

logged by:

GR

o

9 -9

8 -8

AELD TESllNG LABTES11NG

PenetraUonTesting

!: 05PT o PPT • OCPT ..
!: z MTOVane" Nllcon Vane"0

F= '" IrtacI 0 100et

j: <C A Remo<ld • Remo<ld
>...
~ • UndrQlned Shear Strength (kPa)W

Q W 60 80 60

0 0

.............. "

7 -7

100 428SS

-'-"== Drilling locallon: 15 mEast of CNA CroMlng Bridge

SS 9 83 21 0 0
_____________ ....;9.4 .... ~.

grey 9.4
CLAYEY SILT TILL

trace sand. trace gravel
very stiff to hard ....... , .......

mcist

10 ·10

reddish brown

trace cobbles I boulders SS 10 100 5(1115 .~ 0
:15

-11.0
End olll<nhole 11.0

RECORD OF BOREHOLE No. BC 01
Project Number: TT93042

UlHOLOGY PROALE SOIL SAMPUNG

0 DESCRlPllON ~
~

~E ~0::
~

:J <;;

8'
z ~ >

'" '" '" ~Ci Ci ~~
~ E I-5 '" al Cl.

::J (/) (/) cc (/)

brown
SAndy Silt ALL

trace day, trace gravel
moist

SS 7 100 43

__Io..~donol_athorough-.,golall ~....,roquIre~-lrom

a quaIttlod ~hnIcaI~. Aloo._1_-.... be .... In conjunctlon with !ha goolachnIcaI_lor which h w..
coooollaolo".d""'!ha _Ing'ExpIanolIon01_Log'.

scale: 1 : 32

Page: 2 of 2



CLSI

scale: 1 : 32

Page: 1 of 2

SA

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

am
Logged by: JF

Compiled by: SN

Reviewed by: PB

Revision No.: 0, 2190'10

4

Date Started: Oct 13, 09 Date Completed: Oct 13, 09

RELD TESl1NG LABTESllNG
z

PenetrationTesting 0
g OSPT o PPT • DCPT

i=.. ~5
g ~ MTOVaneo Nilcon Vane" ~~

i= " InlaCt <> Intact ~~j!: ~ & RemoUd • RemoUd
> a:~

Cl. j • Undralned Shear S1renglh (kPa)
t-t-

W en en
Q w 20 40 69 80 60 ~~ GR

331006SS

1--+---+-~"---1 5 -5

¥ No freestanding groundwater measured in open borehole on completion of drilling.

Geotechnlcel Investlgatlon for Bovelrd Drive CIa88 EA Study Dri1l1ng Macl1ine: -'.T:.:nJC=k..::M::;:o:.:u",n::;:ted=.:Dri=:I::..1 _

-5.5
- - - - - - brown- - - - - - 5.5

Clayey SIlt ALL
trace sand, trace gravel

moist

-4.1
- - - - - - brown- - - - - - 4.1

SIlly Sand ALL
trace gravel, trace asphak debris

moist

-1

SS 2 83 33

SS 3 78 20

trace cobbles

2 -2

-2.1
------brown------

2.1
Clayey SIlt ALL

trace sand, trace gravel
moist

SS 4 917 15 0 ~8'

3 -3 ....... .., ... --........

SS 5 100 14

15 DESCRlPllON
~

~~ E ~ii:
~

:> <ii
>- Z i'::' >
8' .. .. ..

~a. a. 1;0 E ~
t-5 '" lil 0.

::J en en a: en
about 180 mm ASPHALT

-0.2
------brown------

0.2
Sand and Gravel RLL

trace sik

SS 83 42

U1liOLOGY PRORLE SOIL SAMPUNG

Project Location: Bovalrd Drive from Lake Loulae Drive to PeelIHelton
et Ye re on

on age

RECORD OF BOREHOLE No. BC 02

AMEC Earth & environmental
A division of AMEC Americas Umrted
104 Crockford Boulevard
scarborough, Ontario
Canada MlR 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

Project Number: -'.TT.!..9304==2 Drilling Location: 20 m west of CNA Cro881ng Bridge

Project Client AMEC Infrastnlcture Group Drilling Method: 150 nvn Solid Stem Augering

Project Name:



8:
o :

o

0:

11 -11

7 -7

10 -10

8 -8

9 -9

1589

100 31

100 23

9

7

8

10 100 83

BC 02 am
Drilling Location: 20 m West of CNR Crossing Bridge Logged by: JF

SOIL SAMPUNG AELD TESl1NG LABTESllNG
Z COMMENTSPenetrationTesting 0

:[ 05PT o PPT • DCPT
;:: &

Z .. ~5 GRAIN SIZE
2l.

<D
E ~ ::>

:[ ~ MTOVane" Nilcon Vane" zf= D1STRlBUllON
~

::> <ij

~~Z ~ > F A iniac! <> Intact
(%)<D <D <D

~ ~ « ... Ren1JtJd • Ren1JtJd
C. C. ~ > er:<c

~ ~
.... a. w ........

al a. w ~
(J)(J)

OR SI CL(J) (J) er: (J) 0 w 00 ~~ SA

ss

ss

ss

ss

11.1
-11.1

End of BorehoIe

brown
C~SUtALL

trace sand, trace gravel
moist

DESCRlPllON

UTHOLOGY PROALE

-10.2
- - - - - - bro-;m- - - - -10.2

Sand and Slit I Sandy SlIt ALL
trace clay, trace gravel

moist

Project Number. ..:.TI..:..9304==2 _

RECORD OF BOREHOLE No.

scale: 1 : 32

Page: 2 of 2



Proiect Number: ....TT-'-'9304=""2"'-- Drilling Location: 20 m East of MI88Issauga Road

Geotechnlcallnvestlgatlon for Bovalrd Drive CIa.. EA Study Drilling Machine: ""-T,..,NC=kc:;M::;:o:.:u",nted=:...:Drl::.:..::Ic:..1 _

"'AM=E""C"'.nfrastructu""-'===re'-'Gro=...up"- Drilling Method:

am
Logged by: JF

Compiled by: SN

Reviewed by: PB

Revision No.: O,2fS(l0Date Completed: Oct 14, 09

150 own Solid Stem Augering

Oct 14, 09Date Started:

RECORD OF BOREHOLE No. BC 03

Proiect Location: Bovalrd Drive from Lake Loulse Drive to PeelIHalton
u at ve Bra on

Project Client

Project Name:

I--+--+--+---i- 2 -2

ClSA SI

COMMENTS
&

GRAIN SIZE
D1SlRIBU110N

(%)

GR

Benton~e: 0.3 m - 7.7 m

LABTESnNG

10 :

5

o

o

o

o.

RELDTESnNG

PenetrationTesting

g OSPT o PPT • OCPT ..
~ MTOVane' Nilcon Vane'
1= b. Irdact 0 Irolact
01( • RemJ<Jcl • RemJ<Jcl

~ • Undralned Shear Strength (kPa)
W 20 4P 6<l 80

'0

o
-1

3 -3

4 -4

29

11

19

78

78

83

lOO 51

lOO 12

lOO 20

5

3

4

2

6

ss

ss

ss

ss

ss

ss

1--4---+--1---1 5 -5

DESCRlPnON 8-
.8 !!lE C g

~
:> ..
Z 2:- >., ., ., ;Z ta. a. 15E E ijl f-

'" '" Cl. W.. (J) (J) a: (J) Q

about 320 mm ASI'KAlT

-5.5
- - - - - fEiddiShbrewn- - - - - 5.5

CLA~ SILT TIll
trace sand. trace gravel

very stiff
moist

lffiiOLOGY PROALE SOIL SAMPUNG

-0.3

trace clay. trace organics =

-0.8

-2.6- - - - - - grey - - - - - -26
Slily Clay All

trace sand. trace gravel
moist

- - - - - - bra\\;,- - - - - -03

sand and Gravel All
trace silt

moist

- - - - - - "brown- - - - - - 08
Slily S8nd All

trace gravel
moist

AMEC Earth & Envtronmental
A division of AMEC Americas Um~ed

104 Crocklord Boulevard
Scarborough. Ontario
canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

n one age

¥ Groundwater depth on completion of drilling on~ at a depth of: ..1.&.m. III Cave in depth after removal 01 augers: ~.

SCale: 1 : 32

Page: 1 of 2



RECORD OF BOREHOLE No. BC 03 amii:\;~
Project Number: TT93042 Drilling Location: 20 m East of Mlsslssauga Road Logged by: JF

UTHOLOGY PROALE SOIL SAMPUNG RELDTESTING LAB TESTING
* Ringe pH Va.... Z COMMENTSPenetrationTesting ? 4 ~ e '0 12 0

&g OSPT o PPT • OCPT Soil Vapour Reading 1=
.1l A ~z GRAIN SIZE15 DESCRIPTION & ~ \"'; per2QOmiIIIon$"')41)0 zOE ~ g z MTOVane" Nllcon Vane" wl= DISTRIBUTIONii: >. " 0; 0

6. InIaCt <> h1lact .. Lower E>plosIve limit (LEL)
~j8' >- z ~ > i= (%)! <l> <l> ? i= « • R""""-'J • R""""-'J W. W W,

15. ~ > • 8 • er: <
0 E ~ a5 >- Q. W * Undralned Shear Strength (kPa) Plastic lK1U<1 >->-.c

'" Q. W ..J (j)(j)

5 (j) (j) er: (j) Q w 20 40 60 80 20 40 60 80 zz GR SA SI CL

m
"i'"'--

~--~~~~~~~~~-~~ SS 7 tOO 50113 ~
5

~
reddish brown 6.2

WEATHERED SHAlE

~
trace limestone fragments

damp

~
~

..

~
~ 1-7 -7 - .

~
~ ..
~
~

~~ ..

~
3

~
~ ~8 -8 -

~ ... .. .... .... ..
~
~
~
~
~ .. '. .. .
F=
1==

~9 -9 -1==
1== ....~1== "-

Slotted pipe and sand: 7.7 m - 10.7 m1==
1==
1==
1==

"1==

~
~
~ : :

~ :
I- 10 -10 -

~ .. , ....

~
~
~
~ -10.7 5Q..

End of Borehole 10.7 if
Borehole BC-3W was advanced next to this

borehole by augeling and a monrtoling well was
installed in rt.

__..__. do _<:<>noltI\na thorough .. ldai_idbog 01011 __ condlllono~ and requinI~__from

Scale: 1 : 32aq_ GeoI8cIlnIcaI EngI.... Alao, bonIholalnlonnallon ahouId be.- In conjunction wtth \ha ___~ for which ~ ...
conmIaaIonadandU.~~ol_Log'.

Page: 2 of 2



RECORD OF MONITORING WELL No. BC 03 - W
Project Number: .!.n.!.9304=~2 Drilling Location: 20 m East of Mlssl_uga Road Logged by: JF

Date Completed: Oct 26, 09Oct26,09Date Started:

-,l",50=mm=:..-=So=lId=-S""tem=:..:Augeri=~ng:..:.lL Compiled by: .::SN!.!.... I

Geotechnlcallnvestlgatlon for Bovalrd Oriva Claaa EA Study Drilling Machine: ..:.T:..:ruc=k..::M",o:.;:u",nted=:..:O"-,ri,,,I,-1 Reviewed by: '-P-"'B'--__ I

Revision No.: O,2I9t'10

"'AM=E"'C:..:I:..:nfra=atrue1u"""'="'ra-"-'=Gro=u"'p"-- Drilling Melt1od:Project Client:

Project Name:

Project Location: Bovalrd Orlva from lake Loulae Orlva to PeelIHalton
Boundarv at rlva Brarroton ON.

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UTHOLOGY PROALE SOIL SAMPUNG

15 DESCRIPTION ~
2i

~E ~a::
~ " ;;;

>- z ~ >
8' .. .. ..

~15. 0. >
~ E E 0 I-.c ~:5 -nnm

... ... ll.
tfJ tfJ Cl: tfJ

This borehole was advanced next to Borehole BC
3 by augering.

See Borehole BC 3 for SOil strata

AELDTESTING LAB TESTING

* R_pHValues

~PenetrationTesting a 4 6 a '0 12

:[ OSPT D PPT • OCPT Soil Vapour Reading..
\"';' P'l'2f)OmlIIiJo:$"")4iXl i!~

:[ ~ MTOVane' Nilcon Vane'

:~i= A Irtaet (> 100d • Low... E>plosive liTit (LB.)

E « • Remoud • Remoud W. W w,
> • El • ~ ...w • Unoreined Sh96t Strengrh (kPa) PIasli: Liqlid

~~w .... GR0 w 20 4!J l;O IlO :llI 40 60 l;O

~J. ~~
~;,; .<

'.: "

SA SI CL

r- 1 ·1 -

r- 2 -2 -

Benlonite: 0.3 m • 3.0 m

-4- Slot1ed pipe and sand: 3.0 m - 4.6 m

-4.6
4.6

AMEC Earth & Envlronmental
A division of AMEC Americas Umited
104 Crockford Boulevard
8earborough. Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751·7592
www.amec.com

¥No freestanding groundwater measured in open bOfehole on completion of drilling.

__......-.do__ .tIlon>ullh_lngololl__-_-roquIrel~_1rom
• quoIlII«l_ EngIMw. Aloo. _1__be _In conjunclfonwlthtl1e lo<_h h w..

~_tl1e~~ol_Log'. I Scale: 1 : 32

Page: 1 of 1



Scale: 1: 32

Page: 1 of 2

am
Logged by: JF

Compiled by: SN

Reviewed by: PB

Revision No.: O,2I9flO

COMMENTS
&

GRAIN SIZE
D1STRlBU110N

(%)

GR SA SI CL

LABTESllNG

ill Gave in depth after removal of augers: ~.

Date Completed: act 14,09

150 mm Solid Stem Augering

act 14, 09Date Started:

3

12

38

1094

89

83

100 74

5

4

3

6SS

SS

ss

ss

¥Groundwater depth on completion of drilling on~ at a depth of: ~.

__as~,donot_alhomugh_lngofall polenlIalcond__ and~~_trom
aquallflod__~. AJao,_1_ should be _In conjunctlonwlththe~_lot which Uwas
_ and the accompanylng'ExpIanalIon of _ Log'.

GeotechnlcallnV88tlgatlon for BoVBlrd Drive ClaM EA Study Drilling Machine: ~Truc~~k~M~o~u~n~ted~D~rt~I~1 _

'-'AM=E"'C'-'I""nfrastructu:.=:~==re=_=Gro=u"'p"_ Drilling Method:

1--f--+---f---L2

-4.1
- - - - - r.idd;Shbrawn- - - - - 4.1

SlLTY CLAY I CLAYEY S1LTTlLl
trace sand, trace gravel. trace shale fragments

hard
moist

l--If--+--+---r 5

-2.1------grey------rr
Clayey Silt All

trace sand
moist

-2.9- - - - - - grey - - - - - - 29
Slily sand All

trace clay
moist to wet

_____________ -:0.6 SS 83 13

brown 0.6
Silly sand All

trace to some gravel
moist

SS 2 78 9

RECORD OF BOREHOLE No. BC 04

UTHOLOGY PROALE SOIL SAMPUNG RElD TESllNG

.8 .! OSI'T ..
15 DESCRlP110N & E t ~

.!1i:
~

:J "i'il

8'
z ~ >

'" '" '" ~ 5Ci Ci ~

~
E E lfi I-

'" '" a.
m (/) (/) €I: (/) Q

brown
sand _ Gravel All

moist

,nu on e age

Project Client

Project Name:

Project Location: Bovalrd Drive from Lake Loulse Drive to PeellHalton

AMEC Earth & environmental
A division of AMEC Americas Umrted
104 Crockford Boulevard
5carborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

Project Number: -'..TT-"9304=co2=- Drilling Location: 30 m East of Mlsslssauga Road



RECORD OF BOREHOLE No. BC 04
Project Number: ..!.TT.!..9304~~2 Drilling Location: 30 m East of Mlsslsaauga Road

am~1)
Logged by: ",JF _

15 DESCRlP110N ~
1: '"E ~ "0:

~ " '"8'
z c:- >

'" '" '" ~0. 0. >
C5 E E 0

li:5 ell '" lfi
::J <Il ex: <Il

reddish brown
SlLTY CLAY {CLAYEY SILT TILL

trace sand. trace gravel. trace shale fragments
SS 7 91 50113hard

moist

'.

UTHOLOGY PRORLE SOIL SAMPUNG RELD TESllNG LABTESllNG

PenetrationTesting * 2rms: pH :au: '0 12

I o SPT o PPT • DCPT

'"
Soil Vapour Reading

I
z MTOVane" Nilcon Vane"

~QOrtsper2QO~)4QO
0

A Inlact <> Inlact .. Lower~ LJmlt (LEL)i=x: 0( ... R""""*l • R_ W, W w,
~ > • e •Q. W • Undrained Shear Strength (kPe) - lJqooW .J
Q w 2P 40 60 00 2P 40 60 BP

~
0

GR

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

SA SI CL

. ~O
1-7 -7 -~--------------~1== reddish brown 7.0

1== WEATHERED SHALE

~
~
~
~ SS 8 100 50113 ~

10'

~
~
= 1-8 -8 -==== ... . .. .." ...
======
~== .. . ., . .....
=
~ 1-9 -9 -

~ ...~ 0.. "

~
~
~

.. .. .. . ..

~
~ ..
~
~ 1-10 -10 - :

~
.. ....

~
~ :
~== -10.7 .59.. :. .. .. -

End of BorehoIe 10.7 3

:

:

__Is .. ..-....do_.,.,.......thon>ugh ..-_ldIngalall__-_and requl..I~-.ce1rom
• qualltlod GooIechnIcaI~. Aloo._1_ should be .- In conjunction with the__report for which ft w..
_ and the accompanyIng'~a1_ Log'.

Scale: 1: 32

Page: 2 of 2



Project Number: .!.TT..!.9304=~2 Drilling Location: Entrance to Petro canada Gas

Date Completed: act 15, 09act 15,09Date Started:

am~1)
Logged by: "'JF'----__ I

-,1",50=nvn"",--"So=lId"-",Stem=,-,A~uger!"",,,=ngll- Compiled by: "'SN=-__.I

Geotechnlcallnvestlgatlon for Bovalrd Drive Class EA Study Drilling Machine: .:.T,.,NC=k",M",ou=n:::ted::=Do:;ri",I::.1 Reviewed by: ,-P.=B I

Revislon No.: O,2fQI10

!:::AM=E",C,-,I"-,nfra=structu""-,=,,,re~Gro=,,,up,,- Drilling Method:

RECORD OF BOREHOLE No. BC 05

Project Client:

Project Name:

Project Location: Bovalrd Drive from Lake Loulse Drive to PeelIHalton
Boundarv at GaseIev Drive 81 rlTDton. ON.

RELD TESTING LAB'resnNG

~TaIing .. 2-:pH~-: '0 '2 ~
OSl'1' C PJ"T • OCPT Sol VIPC!JI RudIng f=

MI"OV_' IoUaIn v"",,'
•~...;.niiin~4(Il g~

b 0
.. __~~Ilal

:)~• iIlI • W. W w•

''- r_ ~~

zo ao to to ~ ao to to ~~ GR

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UTHOLOGY PRORLE SOIL SAMPUNG

Z !:
15 DESCRlPllON & '"E C ::> ]: ~a: >, ::> iij

8'
t- Z 2:- > f=
El '" '" ~ S C
a. a. 1;

~0
~ ~

t-
~ ~ a.

(/J a: (/J Q \11

about 110 mm ASPHALT -0.1
--------------:-;-grey 0.1

Sand and Gravel ALL
moist

SS 1 89 29 o 5

SA SI CL

--------------:lJ.-reddish brown 1.1
Sandy sm I SlIty Sand ALL

moist

SS 2 100 32

-1 -1 -

o o

SS 3 100 33 0 5
.. '4'. n ••

2 -2 - :
-2.1 :

--------------~brown 2.1
Clayey Silt ALL

trace sand, trace gravel

.. ... ' ...
SSS 4 100 42 0

-2.9--------------?-"-brown 2.9
CLAYEY SILT TILL 1-3SZ ·3 -

trace sand, trace gravel
~ ... ..... ...... .- ..

-=hard
moist

0: fl.10
:

SS 5 100 36 :

IiI'!
:

4.···· ... · .... ... ... , ...

: I
: I:

1-4 -4-
..

I
: :

'. r--------------:u.. reddish brown 4 1.. SILT AND SAND I SlLTY SAND TILL : I
'. .. trace clay, trace gravel

.. . .. ..

.. very dense I
'. .. moist to wet

I.. .. ...

' . .. SS 6 100 5CV15 .~ 5

..
-4.9

End of BorehoIe 4.9

:

__...--.do__ .thoroughUlll1ao_odil",of"l~conditIonopr-.t_requn~-.calrom

aquallllod__~.AIoo, be .-Inconjuncllonwlth thogoot8c_ report Iorwhlch Mw...
COiI'I_lOd _ tho~ExpIanatIonof_Log'.

AMEC Earth & Envlronrnental
A division of A'-'EC Americas Umrted
104 Crockford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
TeI +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

~ Groundwater depth on completion of drilling on~ at a depth of: .1.Q.m. IiI'! Cave in depth after removal of augers: ~.

scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 06
Project Number: .!.TT.!.9304==2'-- Drilling Location: 30 m West of Petro Canada Gas Logged by: JF

Date Completed: act 14, 09act 14, 09Date Started:

....:1""50=-=.mm::.:.:....=SO:=;I:.::Id:..Stem===A"'uger!="'ng:.:.JL Compiled by: .,;:SN~__

Geotechnlcallnvestlgation for Bovalrd Drive Class EA Study Drilling Machine: ..:..Truc==.:.:k""Mo==u:.::nted=,-,D=-:ri.:.:I:..1 Reviewed by: ,-PB~__

Revision No.: 0, 2190'10

"'AM=E""C'-'I.:.:nfrastructu===~re_"_"G::.ro"'_u"'Po<_ Drilling Method:

Project Location: Bovalrd Drive from Lake Loulee Drive 10 PeelIHalton
ROUntlJlrv at r1ve, BralT¥llon ON.

Project Client:

Project Name:

UTHOLOGY PROALE SOIL SAMPUNG AELDTESnNG LABTESnNG

75 DESCRlPnON ~ '"~ E C :>

Ea:: >- :> 'iil

8'
.... z ~ >
'" '"

.,
~ t0. 0. 15'0

~ ~ :rl .....c a. w
CS ' nnm (/) (/) a: (/) 0

brown
Gravelly Sand I Sand and Gravel RU

moist

PenetrationTesting

o SPT 0 PPT • DCPT

MTO Vane" Nilcon Vane'
/>. '''''''' 0 InIact
• Re<11OUd • Re<11OUd

• Undrained Shear Strength (kPa)

29 4{) 60 69

* RmopHVakm
? 4 " e 10 12
Soil Vapour Reading

6 ~ per2<;(JmiIIbn:$"")~

.. Lowet E>qJloslve l.imil (La)
W" W Wl
• a •
PIasti: LJqw
20 4{) 69 80 GR

COMMENTS
&

GRAIN SIZE
D1STRlBunON

(%)

SA SI CL

ss 79 13 5, ,

ss 2 56 7 0
I;

- - - - - - - - - - - - - --g 1-1 -1 -

brown 1.1
SILT AND SAND I SlLTV SAND TILL

trace to some clay, trace gravel
loose to dense

moist

. . . .

SS 3 100 32 0 5

2 -2 -

8 38 44 10

- 4 -4-

' ... I- "ti

~ .::. GRAV~~ SAND 4.3

0'. trace si~

1,\.':: very dense
~~. Mlt

. -::i:.
~:' SS 6 100 73 o

-5.0 - < -<-
End of BorehoIe 5.0

AMEC Earth & Environmental
A division of AMEC Americas Lim~ad

104 Crocldord Boulevard
Scart>orough, Ontario
canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ Groundwater depth on completion of drilling on~ at a depth of: ..z.a.m. ill Cave in depth aner removal of augers: ..z.a.m.

Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 07 ame&
Project Number: ..:.TT.:.;9304==2 Drilling Location: Driveway #2055 (Pro Golf) Logged by: JF

Geotllchnicallnvestlgatlon for Bovalrd Drive Cla88 EA Study Drilling Machine: .:.T,.,ruc=k-"U",oo=nted=,-,Ort='.:.;1 _

:;::AM=E""C'-'I:..:nf:.:.ra"'8trUCtU=-'==re"'-'=Gr=oup=- Drilling Melt1od: 150 mm Solid S1em AugeringProject Client:

Project Name:

Project Location: Bovalrd Drive from Lake Loolse Drive to PeellHalton
Boundarv at ve. Bramoton ON.

Date Started: Oct 15, 09 Date Completed: Oct 15, 09

Compiled by: ",SN:..:....__

Reviewed by: .:.;P"'Bc-__

Revision No.: 0,219/10

UTHOLOGYPRORLE ~LSAMPUNG RELDTESTING LAB TESTING

PenetrationTesling * 2
A
"': pH ~a"7 10 12 5

g o SPT o PPT • DCPT Soil Vapour Reading ~

" \"'OO""""'2QOmOlion:"400 ~5
g z MTOVane' Nilcon Vane' z~

0
A InlaCt 0 Ir<act .. l.owef E><pl:>sMll..ilT« IlEL) ~~1=

~ I« & Remo<.tl • Remo<.tl w. w Wc
> • e • a:«

~~ll. W • Untlrained Shear Strenoth (kPo) - Li:loo mmW ..J
Q w 29 40 60 00 29 40 60 60 ZZ GA

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

..(J.8
- - - - - - brow,- - - - - - 0.8

Clayey Slit AU
trace to some sand. trace gravel

moist

-1.4
- - - - - - brown- - - - - -1.4

CLAYEY SlLTTlU
trace sand, trace gravel

hard
moist

ss

ss

ss

2

3

100 17

100 18

100 34

-1

o
"N'

-1-

o

0:

I--+--+---t---I- 2 -2 -

ss 4 100 32 0:

AMEC Earth & Envtron..-tal
A division of AMEC Americas Lim~ed

104 Crocklord Boulevard
5cartlorough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ Groundwater depth on completion of drilling on~ at a depth of: ~.

I Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 08
Project Number: .!.TT.!.;9304==2 Drilling Location: 75 m West of Driveway #2055 (Pro Golf) Logged by: JF

Geotechnlcallnvestlgatlon for Bovalrd Drive Class EA Study Drilling Machine: .!.T",ruc=k.",M",o",u",nted=,-,D",ri.",I,-1 _

"'AM=E"'C'-'I,.,nfrastructu=""'-'="'I'8-"-"G...r""ou"'p"'- Drilling Method:

Date Completed: Oct 15,09Oct 15, 09

....,1-"'50=mm"-'-'--"SO""I"'ld"-Stem='-"-'A"'ugeri='-'ng""'- Compiled by: "'SN'-'--__

Reviewed by: ,-P",B _

Revision No.: 0,219110Date Started:Project Location: Bovalrd Drive from Lake Loulse Drive to PeelIHa"on
Boundarv at ve, Bramoton. ON.

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
D1STRlBU11ON

(%)

UTHOLOGYPROALE srnLSAMPUNG

£ DESCRlPll0N ~
1:

~E ~
~

:> ..
~

Z ~ >
"' "' "' ~a. a. >

Cl
~ ~

0
f0-r: ~ ...5 ,O.om (J) (J) CC (J)

brown
sand and Gravel All

trace to some silt
SS 1 83 34moist

AELD TESllNG LABTESllNG

* tm:pH~a"",: 10 1~
Z

PenetrationTesting 0

g OSPT o PPT • QCPT Soil Vapour Reading t=

A \"'~ pet'2QOmiIIoo$"')400 ~~
g ~ MTOVane' Nilcon Vane" Zt=

1= '" InIact
0 Ir<act .. Lower ""lJk)SIVe LImIt (La) ~j

i!: c ... R_ • R""""*l wp W WL

> • e • ~~...
~ ~ Undrained Shear Strength (kPa) - Uql.OlUJ (J)(J)

Q UJ 20 40 60 80 20 40 60 80 ZZ GR

0 ~

SA SI CL

--------------~brown 0.6
Slily sand All

trace gravel
moist

SS 2 78 21 -1 -1- o

SS 3 100 50113 ~
jt30

trace cobbles I boulders
. .. ,. . , ••• +

,-2 -2-

:
:

................
1.>.4818

_.
SS 4 100 5 0

:

------------_-.:~brown 2.9
S1LTVCLAY I CLAYEY S1LTTlLl -3 -3 - . . . . . . . . .. ..... ,.

trace sand. trace gravel
very stiff

moist SZ 0 I.>.3817SS 5 67 21
-=

:
....... .. . ......

-4 -4-
..

'. ---------------~'. reddish brown 4 1

'. .. SANDY SILT I S1LTV SAND TlLl . ........ .. .... trace clay, trace gravel '"
'. .. very dense
' . .. moist....

$'. '. trace cobbles I boulders -4.7 SS 6 100 50115

End of BorehoIe 4.7

AMEC Earth & environmental
A division of AMEC Americas Umited
104 Crockford Boulevard
5cart>orough. Ontario
canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥Groundwater depth on completion of drilling on~ at a depth of: ~.

__oo--.donot~.thorough_lngolall~eondltlona_andraqulre~_1rom

•q_ GaotachnIcaI~. Alao. _1__be.-fln conjunction with !ha gaoIaChnIcaI_ for which Kwoo
COlI.,_oadand!ha~~oI-Log'. I scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 09 ame&
Project Number: -'..TT"'-'9304="'2"- Drilling Location: 250 m West of Driveway #2055 Logged by: JF

Geotechnlcallnvestlgat!on for Bovalrd Drive CI888 EA Study Drilling Machine: -'..TNC:.=",k.::M",o",u",n",tDd=..:D:;ri.::I::..1 _

"'AM=E",C:..:I:.:.nfra8tructu=<==<'-re"-"G::.ro:;up=- Drilling Method:

Date Completed: Oct 15, 09Oct 15,09

...:1-"-5O=mm"'-'--"-SO=IId"-Stem='-'-'-'A"'u""gerl""'-'"9:.:A. Compiled by: "'SN'-'--__,I

Reviewed by: ::..P=B
1

Revision No,: 0, WlODate Started:Proje<:l Location: Bovalrd Drive from Lake Loulae Drive to PeellHalton
Boundarv at ClIseIev Drive Brarmton, ON.

Proje<:l Client:

Proje<:l Name:

COMMENTS
&

GRAIN SIZE
D1STRlBunON

(%)

LITHOLOGY PAOALE SOIL SAMPUNG

0 DESCRIPTION ~
.8

l "E =>
/i:

~
=> ..

>- z ~ >
8' " " " ~a. a. ~0 E E ...
'3 nn~ '" '" ~ CL

en en a: en
brown

sand and Gravel RLl
some si~

SS 94 27moist

AELDTESTING LAB TESTING

PenetrationTesting * t~J*i~au: 10 '2 ~
:[ OSPT o PPT • DCPT Soil Vapour Reading

;::

'" \"'90"" P"'2QOrrOIlIon¥")4QO ~~
:[ ~ MTOVane' Nilcon Vane' Zt=

F= A InIaC1 0 InIaC1 '" Lower El<pIosWe LiTit (LEL) ~~
~

0( ... Reroot.tJ • Reroot.tJ w. w w,
> • a • ~~CL
~ • Uoofsined Shear Strenglh (kPe) Plastic l.JQoo en enw

Q w 2ll 40 60 BP 2ll 4,0 60 BP ZZ GR

0 5

SA SI CL

------------_....:~brown 0.6
CLAYEY SILT TIll

trace sand, trace gravel, trace oxidation
very stiff to hard

moist
SS 2 89 24 -1 -I - 0

,., ......... ~ ,

SS 3 100 67 :0

2 -2 -

" --------------....:U" .. brown 2. t
SAND AND SILT I SANDY SILT TIll
trace gravel, some coibbles I boulders

very dense
SS 4 100 50115 ':~moist

-3 -3 -

SS 5 100 50113 '.'5<b
13

SZ
=-

......

-4 -4-

grey

..~.,
-4,7 SS 6 100 50110

End of BonlhoIe 4,7

~5

5,

5'

AMEC Earth & Envlronmental
A division of AMEC Americas Umrted
104 Crockford Boulevard
Scartlorough, Oltario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751,7592
www.amec.com

¥ Groundwater depth on completion of drilling on~ at a depth of: ~,

_1o_..~,do---.thorough...__mgOlall poIanlIaIcondItIono__~~__ lrom
• quaIIllad Geol8ctncaI ~,AIso,_1__be _In conjtn:lIon with !ha_-_tor which Mw..

",,"._ood _!ha~ExplanalIonof _Log',
Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 10
Project Number: ..:.TT..:.9304==2'-- Drilling LocaUon: 470 m West ot Driveway #2055 Logged by: JF

GeotechnlcallnYe8tlgatlon tor Bovalrd Drive C1l18l1 EA Study Drilling Machine: -'.T"'fUC=k""M=ou"'n"'ted=...D<!ri"'II'- _

150 mm Solid S1em AugertngProject Client:

Project Name:

!:AM~E~C~I;!,!nfra=structu~=~I'8~G~r::!ou::!Jp~ Drilling Method:

Oct 15, 09 Date Completed: Oct 15, 09

Compiled by: ::!SN:..:....__

Reviewed by: ,-P",B
1

Revision No.: 0, 2I!lfl 0

COMMENTS
&

GRAIN SIZE
D1STRlBU110N

(%)

---------------~
brown 0.6

Clayey SIlt ALL
trace sand. trace gravel, trace organics

moist

RELD TESllNG LABTESllNG

* t"":r*i~au:
z

PenetrationTesting 10 12 0

f OSPT o PPT • DCPT Soil Vapour Reading
;::

" ~00r1S per200~:")'00 ~5

f
z MTOVane' Nilcon Vane' z;::
0

l>. IrOact 0 InlaCl .. Lower E>plosive Linit (LEl) ~~F=
i= cc ... R_ • R_ W• W w,

> • e • er ..
t-t-lL l&l • Undrained Shear Strength (kPa) - LJqoo VlVll&l -'Q l&l 29 40 60 80 29 '.0 60 80 zz GR

:~ .;~

A 30
>. ,.:

0 .~ '.
.... '.

SA SI CL

Benlon~e: 0.3 m - 3.0 m

ss

SS

2

3

78

56

21 f- 1

16

-1-

0: Benton~e:0.3 m - 3.0 m

I--+--+--+---L 2 -2 -

ss 4 67 12

------------_-.:~brown 2.9
SAND AND SILT I SANDY SILT TILL -3 -3 -

trace clay, trace gravel
dense 10 very dense

moist
SS 5 100 46

0:

o

SloItec pipe and sand: 3.0 m - 4.6 m

sand: 3.0 m - 4.6 m
Perforatec Pipe: 3.0 m - 4.6 m

some cobbles I boulders
End 01 8ofehole

1-4 -4

SZ
=-

AMEC Earth & Environmental
A division of AtJEC Americas Um~ec

104 Crockford Boulevard
5cartlorough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
WHN.amec.com

¥ Groundwater depth on completion of drilling on~ at a depth 01: ~.

__.--.do notconolltubt.thorough_lngolall __ c:ond__ and~~_trom
.q...._ ~hnIcaI~. AIoo,_~_ bo'-Inconjuncllonwllhthe lotwI*:tlR_
COi,.,_andthe~ol_Log'. I Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 11 amecfJ
Project Number: .:.TT.:..9304==2 Drilling Location: 350 m Ent of Driveway 1/2472 Logged by: JF

Date Completed: 0Ct 15, 090Ct 15, 09Date Started:

-,l::;50~rnm~-"So::;I",ld,-,Stem=,-"-"A::>ugeri=,-,,ng=- Compiled by: "'SN=- ,

Geolllchnlcallnllll8tlgatfon for Bovaird Drive Clan EA Study Drilling Machine: .:.T.:.;ruc=k:.;M::.:o"'u"'nted==D'-'-ri:.:.U:.- Reviewed by: .:..P=B I

Revision No.: 0,~O

.:..AM=E:.::C:.;I"'nfr=astnJctu====I"8""-'G=r=o"'upl:- Drilling Method:

Project Location: Bovalrd Drive from Lake Loulse Drive to PeellHalton
at~ rive.Bra

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(0/0)

UTIiOLOGY PROALE SOIL SAMPUNG

'5 DESCRlPllON 8-
1l '"E ~

:>
ii: >. :J n;

~
... z ~ >
'" '" '" ~a. a. ~"0 E ~

...5
. nllm

.. :rl ll.
::J m m a: m

brown
Sand and ara.... ALL

moist
SS 83 27

AELD lESl1NG LABlESl1NG

* RlngepHVwes z
PenetrationTesting Z 4 6 8 10 lZ 0

!: OSPT o PPT • DePT Soil Vapour Reading >=..
\"'QO"" ""'2QOmib$"')400 ~5

!: ~ MTOVane' Nilcon Vane' m>=
F= '" II1Illct <) Imct .. Lower Elq)Io;;e L.mt (LEl)

~j:<: ~ ... RO<T1O<O:l • RO<T1O<O:l W, W w,... > • e • ~~ll.
~ • Undralned Shear Strenoth (kPa) PIasIlc lil1idw mm

C w 2/l 40 60 80 ~ 40 60 80 ZZ GR

.-:
~:..

J!> ~
.0 .. '.'.:

SA SI CL

------------_-:~brown 0.6
Silly S8nd ALL

wet

SS 2 0 31 1-1 -1 - O·

--------------:14-brown 1.4
CLAYEY SILT TILL

trace sand. trace gravel. trace rootlets. trace
oxidation
very stiff

SS 3 100 23 0moist

2 -2 -
. -2 t
~--------------~" brown 2.1

SAND AND SlLT I SANDY SILT TILL
trace clay, trace gravel. trace cobbles I boulders

very dense
moist to wet

SS 4 100 66

.Cbe .•

o o~ij

'" .: .... <..... :

Bentonile: 0.3 m - 3.0 m

1--1---.11---11--11- 3 -3 -

SS 100 50115

sz

Slotted pipe and sand: 3.0 m - 4.6 m

. : .... ,", .....
1-4 -4-

-4.7 SS 6 100 50115

End 01 BorehoIe 4.7

AMEC Earth & environmental
A division at A'-£C Americas Umiled
104 Crocldord Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tat +1(416) 751-13565
Fa)( +1(416) 751-7592
www.amec.com

¥ Groundwater depth on completion at drilling on~ at a depth of: ~.

__..~.do not~.thorough..-.slng0/01 poIenIlaI condltlono~ and '""'""'~_lrom
• q",,_ GooI8c_ EnvI.-. AIao. be.-In conjunction wtlh tha gootechnIcaIreporttor which" w..
~andtha~'~o'_Log'.

SCale: 1: 32

Page: 1 of 1



Project Number. -'.TT9304-'-"'="'2 Drilling Location: 240 m East of DrIveway #2472

Geo1llchnlcallnvesttgatlon for Bovalrd Drive Class EA Study Drilling Machine: -'.T",NC=kc:;M",ou=n",ted=.:D""",,,·Ic:..1 _

RECORD OF BOREHOLE No. BC 12

"'AM=E"'C:...:I:.:.nfra=structu"""'==re-"-'=G:.:.ro"'up=- Drilling Method:

Date Completed: Oct 15,09Oct 15, 09

am€:\-~
Logged by: "'JF'--__ I

-'l"'SO"-'-'mm"'-'--"SO="d"-'='Stem""''-'A'''uger!'''''''-''''ng'''- Compiled by: -"'SN=-__

Reviewed by: ,-P.=B _

Revision No.: 0,2/9(10Date Started:Project Location: Bovalrd Drive from Lake Loulse Drive 10 PeelIHallon
Boundarv at caseJev DrIve Bral1Wlton. ON.

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UTHOLOGY PROALE SOIL SAMPUNG

9 DESCRlPTlON &
~ 3

a.
~

§ ~ ..
g; z 2:- >

'" '" '" ~15. 15. >
(5 E ~

0 .....c:. :6:5 nnm '" a.
(f) (f) a: (f)

brown
Silly Sand ALL

trace to some gravel
SS 89 12moist

AELD TESTlNG LABTESTlNG
* t"":pH ~a"",: Z

PenetrationTesting 10 12 0
g o SPT o PPT • DCPT SoH Vapour Reading i=.. <z

~~ P'3<2\XlmllooJr")4\Xl ....0

g ~ MTOVane' Nilcon Vane' zi=

i= A Int>cl <> IRact .. Lower~ I.Xnlt (LB.) ~s
~ c .. A""""*l • Aen'l()\jd w, W w, :l-J

> • 8 • a:<
CL w • Ufldrarne<J Shear Strength (kPa) PIasllc Ul1.id

........
W -J CI)(f)

0 w 2P 40 60 60 20 40 60 eo ZZ GA

a 0

SA SI CL

trace clay. trace organics

SS 2 56 12 ,-1 -1- a 0

---------------:14-brown 1.4
SAND AND SILT I SANDY SILT TILL ..... :, .....:.... <.

trace clay. trace gravel
dense to very dense

moiS1to wet 0SS 3 89 37 a

2 -2 -

SS 4 100 62 b 5"

Endol_

AMEC Earth & Envtronmental
A division of Af>EC Americas Umrted
104 Crocldord Boulevard
Scarborough. Ontario
Canada M1 R 3C3
Te1 +1(416) 751·6565
Fax +1(416) 751-7592
www.amoc.com

¥ Groundwater depth on completion of drilling on~ at a depth of: ~.

I Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOlE No. BC 13
Project Number: ..!.TT..!.9304=~2 Drilling Location: 150 m East of Driveway #2475 Logged by: JF

Date Completed: 0Ct 15, 090Ct 15,09Date Started:

--,l.::t:50~mm~-"So~I",ld"-Stem=~A:>:ugerI,..,,,-,ng,",,"- Compiled by: "'SN"'-- I

Geotechnlcallnvestlgatlon for Bovaird Drive Class EA Study Drilling Machine: -'.-Truc:..=",k..::M",ou=.:nted=:.::D",rI..::I"-.1 Reviewed by: "-.P""B
1

Revision No.: 0, 2J9(10

"'AM=E"'C:..!.Infr8stnJctu====re'-'Gro==upO<.....,. Drilling Method:

Project Location: Bovalrd DrIve from Lake Loulse DrIve to PeellHarton
st caselev Drive. Branmton ON.

Project Client

Project Name:

COMMENTS
&

GRAIN SIZE
D1STRlBlJT10N

(%)

UITHOLOGYPROALE ~LSAMPUNG

1S DESCRlP110N 8-
~

l '"E :Ja::
~

:J 'iil

8'
z ~ >

'"
.,

'" ?0. a. 15(5 E E .....c: al5 ..
~

Il.
(/) tr (/)

grey
SlIty Sand ALL

trace to some gravel
SS 83 22moist

AELD lESllNG LABlESllNG
* t"",:pH~au: z

PenetrationTesting 10 12 0

!: OSPT o PPT • DCPT Soil Vapour Reading
;::

A -<t5
!: ~ WO Vane' Nilcon Vane'

';'QOr1Spel'2QO_$"")400 tz;::
1= '" Ir<act 0 II1laCl .. Lower ExpIosM> Lrnit lLa) ~~i!: -< ... Rernot.t1 • REIll'o<>iJ W, W Wc
> • 9 • i:;!:CL w • UOdraioed Shear Strength (kPa) 1'1a9tiC l.Xlt*l (/)(/)W ..J

Q W 2P 40 60 80 20 4,0 60 60 ZZ GR

b 0

SA SI Cl

....., ......... . . ............_.....

trace day, trace organics ..
SS 2 78 17 -1 -I - (j .:.35

.............

-1.4--------------"+brown 1.4
SlIty Clay ALL

trace sand. trace gravel, 1race organics
moisl

SS 3 94 19 0 .:.25

2 -2 -
-2.1 .' ........... : .... :.--------------:='-'-brown 2.1

SAND AND SILT I SANDY SILT TILL
trace clay, Irace gravel
dense to very dense

moist to wet ';'25ss 4 100 47 0

some cobbles! boulders
-3 -3 -

SS 5 100 50115 .~ ~15 :

......

-4 -4-

·4.7 SS 6 100 50115

Endof_ 4.7

AMEC Earth " environmental
A division of AMEC Americas Limtted
104 Crockford Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

~ Groundwater depth on completion of drilling on~ at a depth of: ..1.1..m.

I scale: 1 : 32

Page: 1 of 1



CLSISA

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

ame..1j
Logged by: ::::JF'-- I

...,l"'50=nvn=--=SO=lId=..:::cStem=:..:Augeri==.::..:;"9IL.. Compiled by: ::::SN=-__• I

Geotechnlcallnveetlgat!on for Bovalrd Drive Class EA Study Drilling Machine: ..:.T,-,ruc=k,""Mo=u",nted=:..:D~rI,",I::..1 Reviewed by: ,-P=B I

Revision No.: O,2IlW10

,.,AM=E:.:C:..:I:.:nfra=structu::==:::r8.:..::G::.rou:::=P"- Drilling Method:

Project Location: Bovalrd Drive from Lake Loulee Drive to PeelIHalton Date Started: Oct 15, 09 Date Completed: Oct 15, 09
Boundarv at rlve Bramnton ON.

UTHOLOGY PROALE SOIL SAMPUNG AELD TESl1NG LABTESl1NG

* RireepHValues
~PenetrationTesting ? 4 ~ e 10 12

g o SPT o PPT • DePT Soil Vapour Reading f=
.1l .. <z

\"': ""'2QOmiIIon~)400 f-O
Cl DESCRlP110N ~ E t !!l g ~ MTOVane' Nilcon Vans-

z_
il: >- :J n; wf-

>- >- Z ~ > 1= Ii. IrCacl 0 InlaCl .. Low... E><pbsM> l.imiI (La)
~~8' " " " ?: ~ « .... Re<TlOUd • RMlOlid W, W w,

is. is. 15 > • e • a:<
-0

~ E f- Il. W f-f-
.c

'" ~ Cl. W ... • Undrained Shear Slrenglh (kPa) PIaslic UQtj(l ""Jl:5 nOm tf) tf) a: tf) Q w 20 40 60 80 20 40 6P 80 zz GR

brown
sand and Gravel AU.

some si~
SS 1 100 22 0 Co

15
.moist

---------------24 " ..... , _. ....... ~ .... .....
grey 0.6

Clayey SIlt AU.
trace sand, trace gravel, trace organics

moist ... ......
6

30SS 2 100 10 1-1 -1- 0

.. ... " ...

..

SS 3 100 15 0: 6
45

",,-.- .... ~. . ....

2 -2 -

RECORD OF BOREHOLE No. BC 14
Project Number: ..:.TT::..9304==2 Drilling Location: 70 m East of Driveway #2475

Project Name:

Project Client:

---------------~ ••••• < •• ~ ••

~35
....... brown 2.4 SS 4 100 43 0

'.
.. SILT AND SAND I SlLTY SAND nu.

'.
.. trace etay, trace gravel :.. hard

'. .. moist
.. :

'.
.. 1-3 ·3 - . .. ~. . ..... . .. ~ .. .- . . ....... ,

..
.~ Co

15.. SS 5 100 50115..........
' . .. . ... . .. _.
' . ....
' . ....

1-4 -4 -..
' . ....

.. _..

' . ..
' . ....

...~ .... .

.. -4.7 SS 6 100 50115
"'.

End of BorehoII 4.7

:

AMEC Earth a. environmental
Adivision 01 ANEC Americas Limrted
104 Crockford Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open bo.-ehole on completion 01 drilling.

Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC15 ame«-4j
Project Number: TT93042 Drilling Location: Driveway #2475 Logged by: JF

Project Client: AMEC Infrastructure Group Drilling Method: 150 nvn Solid Stem Augertng Compiled by: SN

Project Name: Geoteehnlcal Inve6tllllltiOn for Bovalrd Drive Class EA Study Drilling Machine: Truck Mounted Drill Reviewed by: PB

Project Location: Bovalrd Drive from Lake LoullMl Drive to PeellHalton Date Started: 0Ct 15,09 Date Completed: 0Ct 15, 09 Revision No.: 0, 2/9(10
BoUn<lAN at ::aJI8Iev lJnve. tJranmton ON.

UlliOLOGY PRORLE SOIL SAMPUNG RELD lES11NG LABlES11NG

PenetrationTesting * tm:pH~au: 10 12 5 COMMENTS
g OSPT o PPT Soil Vapour Reading

;= &
~

• DCPT

'" \"'00"" ""'200miIk>n:)4(10 ~5 GRAIN SIZE
15 DESCRIPTION 8- E C ~ g ~ MTOVane" Nilcon Vane" zl" DISTRIBUTIONii:

~
::> ..

I>. InIaC! <> InIact .. Lower E>qllosNe limit (lB.) ~j,., z ~ > I" (%)8' <D 2 <D
~ i= « • R..-noUd • R..-noUd W, W W,

0. c. ~ > • 9 • <I:<e

~ E ~ >- Q.
~

........
'"

g Q. W • Undrained sneer Strength (kPa) PlasIIc l<luld '/HI)
CL:5 m en en <I: en C w 20 4P 60 80 20 40 60 80 ZZ GR SA 51

about 100 mm ASl'tlAlT -0.1--------------='"7-brown 0.1
Sand and Gravel All

some silt
moisl

SS 94 33 0 5

-0.8
------brown------ 0.8

Clayey Slit All ...
trace sand. Irace gravel

moist -1 -1-

SS 100 14 0: ~10 .
.. , ............. ,. . .... .. . ....

-1.4
------brown------ 1.4

CLAYEY SILT TIll
trace sand. trace gravel

hard
moiSI 5

SS 3 100 32 0:
.,.,.,.,<

2 -2 -

.'.. . .

SS 4 100 36 0 ~i5

.. . .

-3 -3 -

SS 5 100 51 0: £l,35

. .

--------------~~. brown 4.1
SllT AND SAND I SllTV SAND TIll

trace clay. trace gravel
very dense

moist

-4.9

SS 6 100 50115

-4 -4-

~15

End of BorehoIe

AMEC Earth & Envtronmental
A division of AMEC Americas Umrted
104 Crockford Boulevard
5cartJorough. Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
WNW.amec.com

4.9

¥ No freestanding groundwaler measured in open borehole on completion of drilling.

I Scale: 1 : 32

Page: 1 of 1



Date Completed: 0Ct 15, 09Date Started:

GeotechnlcallnvestlQ8tion for Bovalrd Drive Class EA Study Drilling Machine: ..!..TNC:.=::.:k..::M::::o:.:u:.:.:nted=,-,D",ri..::I~1 _

"'AM=E"'C'-'I'-'.nfra=8t=rudu="'r8"-'=G"'ro"'up=- Drilling Method:

amE\-1J
Project Number: ..:..IT!.;9304==2 Drilling Location: ""Ort'-'-"veway=

0L2
t12=4!.;72"'---- Logged by: ",JF~__

....:l:;<;50"-"-nvn=--"SO="d=-Stem='-"-'A"'ugeri'"""''-'.ng~ Compiled by: ""SN,",-__

Reviewed by: ~P=B,--__

Revision No.: 0, 219110Project Location: Bovalrd Drive from Lake Loulse Ortve to PeelIHalton
BOUndarv 8t C8881ev Dl1ve Brarmton ON.

RECORD OF BOREHOlE No. BC 16

Project Client:

Project Name:

U11iOLOGY PROALE SOIL SAMPUNG AELD lESllNG LABlESllNG

'5 DESCRlPll0N &
il <1>
E ~

::>

Eil:
~

::> iil

8'
z ~ >

<1> <1> <1> ? ~Cl. Cl. 1)'5 E ~ al l-S '" a. w
::J 0.0 m (/) (J) a: (J) 0

.. "\... _ - _ ~~.iO..!!!~~!:.... - - --&8'
brown

S11ty 5and AU SS 89 18
trace to some gravel

moist

PenetralionTesting

o SPT 0 PPT • DePT

MTO Vane" Nilcon Vane"
.0. IllIact 0 111l3ct
• AerroLid • AerroLid

• UndraJned Shear Strength (kPa)

29 4!l 60 ao

o

* 2R",,:pH~a~ 10 '2

SoIl Vapour Reading

... \",.:per200-$""~
• Lowe< E>cplosIve Lmit (LEl)

W" W wl

• 9 •
PIasIIc LklLid
ZO 40 69 ao

~15 :

GR

COMMENTS
&

GRAIN SIZE
D1STRlBU11ON

(%)

SA SI CL

SS 2 56 15 -1 -1- 0

-14
---------------~brown 1.4

CLAYEYSlLTTIU
trace sand, trace gravel

hard
moist

SS 3 100 35 0

2 -2 -

~ 10 .

SS 4 100 61 b

-3 -3-

SS 5 100 37 0 5

-4 -4-

grey

-5.0

SS 6 100 36

~ -~-

0: 5

5.0

AMEC Earth & Environmental
A division of ANEC Americas [jm~ed

104 Crockford Boulevard
8earborough, Ontario
Canada Ml R 3C3
Tal +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open borehote on completion of drilling.

SCale: 1 : 32

Page: 1 of 1



ame..;~
Logged by: ""JF'--__ I

Compiled by: .:!SN!.!...-__ I

Reviewed by: ,-P",B I

Revision No.: 0,2/9(10

COMMENTS
&

GRAIN SIZE
D1STRlBUllON

(%)

RECORD OF BOREHOLE No. BC17
Project Number: TI93042 Drilling Loca\iQn: 25 m East HerItage Road

Project Client: AMEC Infrastructure Group Drilling Metl1od: 150 mm Solid Stem Augertng

Project Name: GeotechnlcallnvestlQ8tlon for Bovalrd Drive CIaa& EA Study Drilling Machine: Truck Mounted Drill

Project Loca\iQn: Bovalrd Drive from Lake Loulee Drive to PeeuHatton Date Started: Oct 15, 09 Date Completed: Oct 15, 09
ve. Branmton []N.

U1HOLOGY PRORLE SOIL SAMPUNG RELO TEST1NG LABTEST1NG

PenetrationTestJng * r",:pH~,~ 10 1~ 5
g OSPT o PPT • OCPT Soil Vapour Reading

;::

1l '"
«z

~per2QO""'""'~)400 f-O
15 DESCRlPT10N :!i E l !ll g ~ MTOVane' Nilcon Vane' Z;::
0::

~ " ;ij
A Inlact <) Inlact • Lower E>q>bSve t.mt (La) ~:5Z ~ > Fg; '" '" '" ~ ~ ~ • RernoUd • RernoUd w, W w, ::l ....

0. 0. 1; > • e • lI:«
<l f-f-!il E ~

f- Q.
~ • Undralned Shear Strength (kPa) Pla!lli:: U1<id (f)(f)5

. 01lm '" a. w zz GR::J (f) (f) lI: (f) 0 W ~ 40 59 59 20 40 59 l!O
bro"'"

Sand and Gravel All
moist

SS 83 18 (j 5

------------_....:~ ...............
bra"'" 0.6

SIlly Clay All
trace sand, trace gravel

moist

SS 2 0 22 -1 -1- 0 .0.25

..... . ....

trace organtcs

SS 3 100 23 0 ~10 :
.. ~.

2 ·2 -

-------------....:Ubro"'" 2.1
CLAYEY SILT TIll

trace sand, trace gravel
hard
moist

...

.0.25ss 4 100 33 0:

.;. .....:.... <.

-3 -3 - ....

trace oxidation

SS 5 100 46 0 30·.0. .
. .

,,,

1-4 -4-

---------------~grey 4.1
SILT AND SAND I SlLTV SAND TIll ... _-

trace clay. trace gravel
very dense

moist

SS 6 100 61 0 .0.
45

-5.0 1-<; -<;-
End of BorehoIe 5.0

SA SI Cl

AMEC Earth & Env1ronmenta1
A division of A'-£C Americas LJmited
104 Crockford Boulevard
Scartxlrough, Ontario
Canada Ml R 3C3
Tel +1(416) 751~
Fax +1(416) 751-7592
WWN.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

I Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 18
Project Number: -'-TT..:.9304==2:....- Drilling Location: Intersection at HerItage Road Logged by: JF

Date Completed: 0Ct Z7, 090Ct Z7, 09Dale Started:

-'1c:50=mm=.:..-=SO="d::..::;St:=emo:..:.:...:Ac.::uger!"""'''"'''"''ngil- Compiled by: "'SN'-'-- I

Geotechnlcal Investigation tor Bovalrd Drtve Claaa EA Study Drilling Machine: ..:.T,",ruc=k,-"M:::o<>u",nted="",D~rt,,,I,,-1 Reviewed by: '-P"'B'--__ I

Revision No.: 0,219110

:..;AM=E:..:C:;...::.ln:.:;tra=atructu==:.:;re::....;:G:.:;ro:.u:::lP"-- Drilling Method:Project Client:

Project Name:

Project Location: Bovalrd Drtve from Lake Loulse Drtve to PeellHalton
Boundarv at ::atl8IIW DI1VA. Bramoton ~.

UTHOLOGY PRORLE SOIL SAMPUNG

ClSA SI

COMMEI'frS
&

GRAIN SIZE
DlSTRlBIJT10N

(%)

.0

AELOlESnNG LABlESnNG

PenetrationTesting * r":pH~au: 10 1.2 5
g OSPT o PPT • DCPT Soil Vapour Reading

,::
<z

" \"'~ P<l'2(llmiItion:")4\Xl >-0
g 5 MTOVane' Nilcon Vane' z,::

,:: t>. troact 0 IntlCI .. Lower~ Lmt (La) ~~
~ « ... RlliToOtAd • RlliToOtAd W. W w,

> • e • 1=;:... w • Undralned Shear Strength (kPa) P1asllc Uq<*l (/)(/)w ....
0 w 20 4.0 E;O 80 20 .0 E;O ~

ZZ GR

2794

~ '"8- E t :>
>- :> n;
>- Z ~ >
'" '" '" ?:cs. cs. >

0E E ~ >-
'" '" "-(/) (/) a: (/)

DESCRlPllON

___~~~l~m~~~_ --11-
grey 0.1

Sand and GnlVeI FIll
moist .():.:t3-t---+--t--+--+

------brown-----~

SIlly Sand FIll
lrace gravel SS

moist

15
0::

8'
(5
.c
'5

-------------~~grey 0.8
Clayey Slit FIll

trace sand. trace gravel
moist

SS 2 22 23 f- 1 -1-

4p
:1
.. ., ...

:

..~ ..

...

.. ~ .. ..
. .
'1 .

- 2 ·2-

4911583

100 50115

100 52/155

4

3

SS

ss

ss

I--+--+--if--l- 3 ·3 -

reddiSh brown
trace gravel, trace shale fragments

-------------~14_
SlLTY cJ.~~~?!3 SILT TIll 1.4 I--+--+-.....,f--,

hard
damp

-4 -4-

-4.7 ss 6 100 50113 ..~

EndolBorehole 4.7

AMEC Earth & Envlrom1*ltal
A division of AMEC Americas [jm~ed

104 Crockford Boulevard
ScarbofOugh. Onlario
Canada Ml R 3C3
Tel.l(416) 751-6565
Fax .1(416) 751·7592
WWN.amec.com

~ No freestanding groundwaler measured in open borehole on completion of drilling.

__• ..--. do not_.thorough_Ingol all flC*rOIaIcondltIona_ and requI...I~_from.q_~EngI.-. Alao. _1nformalIon _ be.-In conjla'lCtlonwlth!ha~ _lorwhlch".,.
_and!ha~·ExplanalIonof_Log'. I scale: 1: 32
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............~
100 501106SS

-4.1
- - - - - ieddistilirawn- - - - - 4.1

CLAYEY SILT llLL
trace sand. trace gravel, trace cobbles I boulders

hard
moist

4 -4

RECORD OF BOREHOLE No. BC19 am
Project Number: TI93042 Drilling Location: 20 m West of HeritIIge Road Logged by: JF

Project Client: AMEC Infm8tructure Group Drilling Method: 150 mm Solid Stem Augering Compiled by: SN

Project Name: Geotechnlcallnvestlgatlon for Bovalrd DrIve Class EA Study Drilling Machine: Truck Mounted Drill Reviewed by: PB

Project Location: Bovalrd DrIve from Lake Loulse Drive to Peel/Hafton Date Started: Oct15,09 Dale Completed: Oct 15, 09 Revision No.: O,2JgJ10
Bou at ve

U11iOLOGY PROALE SOIL SAMPUNG AELD TESllNG LABTESl1NG
z COMMENTSPenetrationTesting 0

g OSPT o PPT • DCPT
~ &

~ '"
<z GRAIN SIZE

£ DESCRIPllON 2l. ~
(I) 1-0

E :0 g ~ MTOVane" Nilcon Vane'" z~ D1STR1BlJTION
~

:0 ..
~~>. Z <:- > F= !>. Intact 0 Intact

(%)8' '" '" '" ~ ~
0( ... R""""-*l • R""""*l

Ci a. > > a:<
CS E E 0 I- W 1-1-
.c ~ lfHf)

5 '" "l Q. W ..J
~~ GR SA SI Cll/l a: l/l C W 60

about 200 mm ASPHALT

_____________ -.:0.2
grey 0.2

Sand and Grall'll ALL
~st

SS 78 26 0

-0.8
------brown------ 0.8

SIlly Sand ALL
moist

-1

SS 2 94 20 0

.,.

SS 3 28 17 0 gjj.fJ35
.- ......... ~ ..

2 -2
_____________ -.:2.1

grey 2.1
Clayey SIlt ALL

trace sand, trace rootlets. trace organics
moist

SS 4 56 12 0:
.~.

. .

_____________ -.:3.0 3 -3
grey 3.0

SIlly Sand ALL
trace organics. trace rootlets

SS 5 100 11 0moist

5 -5

AMEC Earth & Environmental
A division of AM::C Americas Umrted
104 Crocldord Boulevard
5cartlorough, Ontario
Canada Ml R 3C3
Tal +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on completion 01 drilling.

Scale: 1: 32
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RECORD OF BOREHOLE No. BC 19
Project Number: ..!.n.!.9304~=2 Drilling Location: 20 m West of Heritage Road

amf:f--t}
Logged by: "'JF'---__ I

UTHOLOGY PROALE SOIL SAMPUNG AELD lESllNG LABlESl1NG

15 DESCRlPllON &
! '"E ~ ::>a:

~
::> iii

>- Z ~ >
8' '" '" '" i!=Ci Ci §(5 E E ....
~

:5 '" Jl '" Q.
Ul Cl: Ul

Ii{K '6.1
End 01 8onlhoIe 6.1

E
two

PenetrationTesting

E 0 5PT [J PPT • DCPT

~ MTO Vane· Nilcon Vane·
F= 6 k1lac1 <> InlaCt
4( .ROfT"«)(jd .ROfT"«)(jd
>
~ • Undrnlned Shear Streng:tn (kPa)
W 2040l\OllO

.3

* RingepHV.....

? 4 ~ ~ 10 '.
Soil Vapour Reading

" ~r1Sper2QO_:$"")4QO

A Lower EJ<plo9ive L.mt (LB.)
Wp W Wl

• e •

- li:lUd20 40 60 ao

.,.lJ .•.

GR

COMMENTS
&

GRAIN SIZE
D1STRlBIJnON

(%)

SA 51 CL

Scale: 1 : 32
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RECORD OF BOREHOLE No. BC 20
Project Number: .!.TT9304~=~2,-- Drilling Location: .::Drl=vewav==.::.#2:;534='-- _ Logged by: JF

Geotechnlcallnvestlgatlon for Bovalrd Drive CIa" EA Study Drilling Machine: .!..T,..,ntC=k-"M",o",u",nted=,-,O",ri",I",-1 _

!:!AM~E~C~I.!.!nfra~atructu~=:!!re~G~ro~u~PO!._ Drilling Method: 150 rrm Solid Stem AugeringProject Client:

Project Name:

Project Location: Bovalrd Drive from Lake Louise Drive to PeellHalton
BoUndalV at Caselev Drive. Bral11Dton ON.

Date Started: act 26, 09 Date Completed: act 26, 09

Compiled by: ",SN~__

Reviewed by: !:.P~B I

Revision No.: O,2JW10

COMMEM"S
&

GRAIN SIZE
DISTRIBUTION

(%)

U1liOLOGY PRORLE SOIL SAMPUNG

15 DESCRIPTION ~
!

~ '"E :>a::
~

:> 03
>- Z ~ >
8' '" '" '" ~13. 0. i'i
~ ~ E al >-

,Mm '" Cl.
::J Cl) Cl) a: Cl)

- - - ~~2O..!!.'~~!:.- - - .-.:&-t
brown .

Sand and Gravel All
trace to some sih SS 58 15moist

RELDTESTING LABTEsnNG

PenetrationTesting * tm:r*i~au.; 10 12 5
g o SPT o PPT • OCPT Soil Vapour Reading F=

<ZA \"'..: PEl'2W"-"J:r")4QO >-0
g ~ MTOVane· Nilcon Vane· ZF=

F= '" InIact <> InIact .. Lower EJ<pIosIye LImit (LB.) ~~:c 0( • Rerno<.tl • Rerno<.tl w, W w,
l;: > • e • ~;::
w 'j • Undralned $tIear Strength (kPa) Plastic l.K1Lid Cl) Cl)

0 W 20 4!J 69 60 20 4.0 60 60 ZZ GR

·0:· 5. . .

SA SI CL

SS 2 56 8 0
35.:_____________ ....:U 1-1 -1 - fj, :

brown 1.1
SUty Clay All .................. _. ~ ...

trace sand, trace gravel
very stiff

moist

SS 3 100 22 0 fj,25
.. " ....... ._. "4'

2 -2 -_____________ ....:U
brown 2.1

Sandy Silt All
trace clay, trace gravel

moist

~35
.......... ....

SS 4 100 26 0

_____________ ....:li
reddish brown 2.9

SILT AND SAND ISlLTYSANDTIll 1-3 -3 - ..
trace clay, trace gravel

............

very dense
moist

b fj,4QSS 5 67 81 ., ......

-4

.... -'!.d.
F reddish brown 4.4
F WEATHERED SHALE 1-_+-_+_-+_-1
F -4.7 SS 6 100 5Q110

End 01 BorehoIe 4.7

-4-

'.~.

AMEC Earth & Envtronmental
A division 01 At.£C Americas Umited
104 Crocldord Boulevard
Scarborough, O1tario
Canada Ml R 3C3
TeI .1(416)751~
Fax +1(416) 751-7592
www.amec.com

~ No freestanding groundwater measured in open borehole on completion of drilling.

scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 21 am~-4
Project Number: TT93042 Drilling Location: ~ Driveway #2538 and 2556 Logged by: JF

Project Client: AMEC Infrastructure Group Drilling Method: 150 nvn Solid Stem Augertng Compiled by: SN

Project Name: Geotllchnlcal Investigation for Bovalrd Drive Cla88 EA Study Drilling Machine: Truck Mounted Drill Reviewed by: PB

Project Location: Bovaird Drive from Lake Loulse Drive to PeeUHalton Date Started: 0Ct 26, 09 Date Completed: 0Ct 26, 09 Revision No.: O,2f9{10
BoUn<l.l!lN at~ Drtve Branmton ON.

UlliOLOGY PROALE SOIL SAMPUNG AELDTESnNG LABTESnNG

* t~pH~au: 5 COMMENTSPenetrationTesting 10 12

g 05PT o PPT • OCPT Soil Vapour Reading ~ &:;;
A

«z
GRAIN SIZE.0 ~oo'" per2QO.-xl:")400 f-o

15 DESCRIPTION ~ E C !ll g z MTOVane" Nilcon Vane"
z_

D1STRlBUTlONCl: ::J <ii 0 UJf-
~ Z 2:- > ~ l>. Infacl <> InIaC! • U>we< E>cpiJSMl Unit (LEl)

~jSi Q) Q) <D
~ ::t: ~ ... R"""'-'d • R"""'-'d W, W Wc (%)

c. c. > f- > • 8 • ~;;15 E E
0 f- 11. W • UoofainecJ Shear Strengm (kPa).c::

'" '" ~ a. w ..J PIaslic U1lid ClHf)
:5 ,Mm CIl CIl a: CIl Q W 2jl 40 60 ll() 20 40 ll() eo ZZ GA SA SI Cl-

about 150 mm TOPSOIL

--------------~bra..... 0.2
Sand and Gra.... FILL

SS 63 4 P 0
some si~

. .

moist

--------------~grey 0,7
Silly Clay FILL

trace sand, trace gravel, trace organics
moist

0 I:> 10SS 2 0 7 -I ·1 -

--------------.14-
bra..... 1.4

CLAYEY SILT TILL
trace sand. trace gravel

very slill
moist

~15SS 3 67 26 '0

2 ·2 -
. ~I

~--------------~. . reddish bra..... 2.1
SILT AND SAND I S1LTY SAND TILL

trace clay, trace gravel

....~very dense
SS 4 lOO 50113 ~1.0

moiS1

. .

-3 ·3 - ........... ,-

some shale fragments SS 91 50113 '5<b ic..2O
:13

-4.6

~--------------~
= reddish bra..... 4.0
= WEATHERED SHAlE

~
~
~
=

-4 -4-

:"" :
:-." .

End 01 BonlhoIe

Auger refusal a14.7 m depth.

4.6 . ~

AMEC Earth & Envtronmental
A division of At.£C Americas Umited
104 Crocl<1ord Boulevard
Scarborough, Onlario
Canada MI R 3C3
Tel +1(416) 751·6565
Fax +1(416) 751·7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

__IsM~,donot~.lhorough_lngofall pr--.t_rwquIre~_1rom

• quallllod~ EngI.-. AIao. be read In conjunction wtIh .... gaotachnicaI report for _ k WM

cO"Ii_I8d_ ....~~ot_Log'.
Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 22
Project Number: ....TI....93G4==2'-- Drilling Location: 25 m West of Drlveway #2578 Logged by: JF

GeotechnJcallnvestlgation for BovaJrd Drive Claaa EA Study Drilling Machine: ....T~ruc=k..::M"o"u"'nted='_'D"'rI..::I'_J _

!:!AM~E~C:...!J!.!nf!.!.ra~structu~=~re~G!.!.ro~u!!lPI!....... Drilling Method:

Date Completed: act 26, 09act 26, 09

....:l.::::SO"-"'mm==--=SO.::::':.:.:'d=-S"'I"'8m:..:..:...:A..:;:ugerl"""'.:..:.:..:;ng"'-- Compiled by: ~SN~__.I

Reviewed by: ,_P-",B I

Revision No.: O,2JWIODate Started:Project Location: Bovalrd Drlve from Lake Loulae Drive to PeeUHalton
Anundarv at ::a-I8v D~ve Bramnfon ON.

Project Client:

Project Name:

COMMENTS
&

GRAIN SIZE
D1STRlBlITlON

(%)

UTHOLOGYPRORLE SaLSAMPUNG

15 DESCRlPnON ~
.8 '"E t :> g;;: :> a

I- z ~ >8' '" '" <D
~ ~Ci Ci 15

~ E E aJ l-

. nDm '" '" Il. III
:::J (f) (f) a: (f) C

bro""
SIlly Sand ALL

trace to some gravel
moist

SS 71 18

RELDTESnNG LABTEsnNG
* R..... pH VakJes

~PenetrationTesting ? 4 ~ ~ 10 1~

g o PPT • DCPT Soil Vapour Reading >=OSPT

"
<z*'" P<!'2(IOrrOlioor)4QO 1-0z MTOVane" Nilcon Vane"
z_

0 wl-

~ A InIaet 0 Intact .. l.ower~. Urnil (lEl)
~j« ~ R"""'-'d • R_ w, W w,

> • e • a:<
1-1-

~ • Undmlnecl Shear Strength (kPa) - UqOO (/)(1)

III 2P 4.0 GP eo 20 40 60 eo zz GR

0 0

SA SI CL

--------------~bra"" 0.7
Clayey SI" ALL

trace sand, trace rootlets ......
moist ~15SS 2 56 12 1-1 ·1 - O·

....... .... . ...

-------------....:)4
bra"" 1.4

SILT AND SAND I SlL1Y SAND TILL ..... : .... ;.
trace clay, trace gravel
compact to very dense

moist ",,25.SS 3 89 28 0

I---f---+--I---L 2 -2 -

SS 4 78 36

1--+--+--1---11- 3 -3 -
SS 5 100 50115

'10':
fl

-4

trace shate fragments
-4.9

SS 6 83 SOilS ~10 :

End of Borehole 4.9

AMEC Earth & Envtronmental
A division of AI.EC Americas Umned
104 Crocldord Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

__Ia....-.do notco.-..athorough"--ngolall ~condltlono_androq_I~_from
a quaIltIod GaoIllchnIcaI EngI_. Alao._1__ bo .-I In conjunction with tho__~ to< which Rw..
~_tho~~ol_log'.

Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 23
Project Number: ..cTI-'-'9304==2 Drilling Location: "D"'rI:,:.veway==z..#2=51::.8"- Logged by: JF

Dale Compleled: Oct 26, 09

150 mm Solid Stem Augerlng

Oct26,09Dale Started:

Compiled by: "SN:..:-__.(

Geotec:hnlcallnvestigatlon for BovaJrd Drive Claas EA Study Drilling Machine: ..:.T:.:.ruc=k",M",o::,:u:.:.nted=:..:D",rI",I,,-1 Reviewed by: !...P!::B
1

Revision No.: 0,2/9(10

"'AM=E"'C'-":.:.nf:.:.rastructu===re""-"G::.r"'ou"'p"-- Drilling Method:

Project Location: Bovalrd Drive from Lake Louise Drive to PeellHalton
Boundarv at ve Brammon ON.

Project Client:

Project Name:

UTHOLOGY PROALE SOIL SAMPUNG

75 DESCRlPllON
~

~:i E ta:: >- ::> n;

8'
I- Z ~ >
! <l> <l> :i:a 1):g
~

E g l-

S ' nOm '" a..
en a: en

brown
5and and Gra\1ll FILL

moist

SS 75 30

g
~
w
C

AELD TESllNG

PenetrationTesnng

o SPT 0 PPT • OCPT

MTO Vane' Nilcon Vane'
/>, Intact <> Intact
... Rernoud • Rernoud

• Undralned Shear Strength (kPa)

2P <0 l\O ao

":'0

LABTESllNG
* Rinse pH VaUos

? 4 e 6 10 12

Soil Vapour Reading

'" \"OOrt!l""'200-~)400
.. Lower E>l>Ioslve L.mI (la)

wp w w~

• l!I •
P1asllc LIQt*I
2P 40 l\O B!l

5,

OR

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

SA SI Cl

·09
~--------------~ '{O" 'brown 09 SS 2 100 19 0SILT AND SAND I S1LTV SAND TILL 1-1 ·1-

trace clay, trace gravel
compaCl to very dense

moist

, ,

SS 3 100 51 0: A 35,

·2 -

SS 4 100 47 o

1--+--+--+---1- 3

some cobbles I boulders SS 5 100 50115

-3 -

'.'j) , ~10' •

-4
...:.....:- .... :..

Hard augering

End of 8onlhole
-4,6
4,6

, ,:,59-,,', 0,

AMEC Earth & Environmental
A division of AMEC Americas Um~ed

104 Crocldord Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel.l(416) 751-6565
Fax .1(416) 751-7592
www.amec.com

~ No freestanding groundwater measured in open borehole on completion of drilling,

scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 24
Project Number: .:.TI.:.9304==2'-- Drilling Location: 20 m West of Driveway #2556 Logged by: JF

Date Completed: Oct 26, 09Oct26,09Date Started:

-'l"'50::...:..:mm=.-=SoI=ld=..=Stem=.:.:A"'ugerl==="9l1- Compiled by: =SN::.:....__

Geo1echnlcallnvestlgatlon for Bovalrd Drive Cl888 EA Study Drilling Machine: .:.T;..:ruc=k'-'M"'o:;u:::nted==-=D;.:.ri"'U'--__________ Reviewed by: !..P!':B 1

Revision No.: 0,2/9(10

~AM=E::.:C:..J"'n"'fra=8tnJctu=="'re::...:G"'ro:;u::Jp"_ Drilling Method:Project Client:

Project Name:

Project Location: Bovaird Drive from Lake Loulee Drive to PeelIHal10n
B<lun<l.llrv at~ rive. BralTlDton ~.

UTHOLQGYPRORLE ~LSAMPUNG RELD TESllNG LABTESllNG

(5 DESCRlP110N 8-
Z '!lE C ga::

~
:J iij

g; z ~ >., ., ., ;Z
~c. c. 1';

~ ~ ~ ~
....

5 Il1lm
Cl. W

rJ) rJ) a:: rJ) 0
'.'

.... about 100 mm TOPSOIL -0.1.. ' --------------="'-brown 0.1
Gnlvel and S8nd ALL

moist SS 1 63 7

PenetrationTesting

o SPT 0 PPT • OCPT

MTO Vane" Nllcon Vane"
I> I""'" ° Irdact
... RElmOl.tl • R"""'*l

• Undralned Shear S1rengfh (kPa)

29 40 60 60

0····

* R_ pH Value5
? • ~ e 10 12

Soil Vapour Reading
.. ';'00'" PEl'2QOmiIIonr).oo
• Lower """"""'" lmt (LEl.)

wp W wl
• e •
Plastic LilUd
20 4!l 60 1\0

5

GR

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

SA SI a.

-1- 08 f--l672ss

--------------"U
brown 0.7 1--+--+--1---1

SIlly Clay ALL
trace sand. trace gravel

moist

-------------...:14-brown 1.4
sandy SIlt ALL

trace clay
moist

ss 3 78 9 o

I--+---+--I---L 2 -2 -

.... - - - - - - - bro-;;'- - - - -...:}t SS
SILT AND SAND I SlLTY SAND llLL

trace gravel
very dense

mois1

4 100 50115
25:

··6···:·

1--t--i---/--1f-- 3..
.. trace cobbles / boulders

' . ....
....

..
' .

SS 5 100 50115

-3 -
. ..~.

-4.6

. '. -40. ---------------:-"E-
I- reddish brown 4.0
~ WEATHERED SHAlE

~
~
~
F=

f--4 -4-

...•.59-1 .• . 5

End of BorehoIe 4.6 : ~

AMEC Earth & Environmental
A division of At.£C Americas Umrted
104 Crockford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
'W'NW.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 25
Project Number: ..:.TT9304==:=2e- Drilling Location: 170 m West of Driveway #2594

Geolechnlcallnvestlgatlon for SovalRl Drive Class EA Study Drilling Machine: .!.Truc"",,,,-k-,,Mou=,,,nted=,.,Drt=I!...1 _

~AM=E~C:..!I~nfrastructu=~~:!!.re~G~ro~up~ Drilling Method: 150 nvn Solid Stem Augerlng

Logged by: JF

Compiled by: SN

Reviewed by: PS

Revision No.: 0, 2/S;'10Date Completed: Oct 28, 09Oct28,09Date Started:

Project Client:

Project Name:

Project Location: SovaJRI Drive from Lake Loulse Drive to PeeuHalton
ounda at rlve ra n

I--t--t--+---r 5 -5

CLSISA

COMMENTS
&

GRAIN SIZE
D1STRlBlITlON

(%)

-44

RELDTESTING LAB TESTING

PenetrationTesting 5
g o SPT Cl PPT • DePT

>='

" ~5
g ~ MTOVane! Nilcon Vane! z>='

1= '" InIact <> Inlact ~~i= 0( ... RElrll<UI • RemxA:l
> ~~a.
~w (f)(f)

ORC W ~~

0·:··

14566SS

UlliOLOGY PRORLE SOIL SAMPUNG

-4.0
- - - -b;o;..;;toreddishbrown - - - 4.0

CLAYEYSlLTTlU
trace sand
stiff to hard

moist

ss 2 78 18 -1

........... ........

·1.4
- - - - - redd;Shbrewn- - - - - 1.4

SIlly Clay AU
trace sand. trace gravel

moist

SS 3 67 13 0

2 -2

.......... _..
SS 4 56 12 0

3 -3

SS 5 67 6 0 ..

15 DESCRlPllON ~ .,
~ E t :Ja:
~

:J ..
8'

z z:. >
<1>

~
<1>

~a. ~1i ~ ~ 0 ""S
., a.

0 (f) (f) ex: (f)

brown
Sand and gravel ALL

trace sitt
moist

SS 67 30

AMEC Earth & Envfronmental
A division of ArvEC Americas Umited
104 Crockford Boulevard
Scarborough. Ontario
Canada Ml R 3C3
Tal +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

nu on e age

¥ No frees1anding groundwater measured in open borehole on completion of drilling.

Scale: 1 : 32

Page: 1 of 2



RECORD OF BOREHOLE No. BC 25 ame&
Project Number: TT93042 Drilling Location: 170 mWest of Driveway #2594 Logged by: JF

Ul'HOLOGY PROALE SOIL SAMPUNG AELDTESnNG LABTESnNG
• Rime pH VakJeS Z COMMENTSPenetrationTes1Ing Z • 6 8 to 12 0

g 05PT o PPT Soil Vapour Reading i= &
1l • OCPT «:z

GRAIN SIZEDESCRlpnON '"
..

\'"~rts per~miIIlonJ$'"')4~ f-o
15 & E C ::J g Z MTOVane" Nilcon Vane"

z_
a: ::J <ii 0 WO- D1SlRIBtmON,':: z ~ > i= 6. I<C>ct <> IntIcl .. lDw... E>;lIo!;Ml L.irrit (Let)

~jg; '" '" '" ~ j: <t ... Rerr<>Ud • RemoUd w. w w, (%)
a. a. > > • e • ~~(5
~ ~

0 f- a. Ul • Undrained Shear Strengtn (kPa) PiaslI:.c al 0. W ..J Lqtid VHf)

:5 (/) (/) a:: (/) 0 W ~ 40 60 80 20 40 60 80 ZZ GR SA SI Cl

m .~ ... ,trace shale fragments SS 7 100 50115 5
-6.2

End 01 BorehoIe 6.2

:

:

:

:

:

: :
:

:

:

; : :
:

:

: :

: :

: :

:

__Ia.~.do oolconotltul8alhorougll ..ideo_ldhog of all polenlIaI C<llllI-..~_ require~_trom
Scale: 1 : 32• q___EnvI.-r. Aloo. _1__be _In conjunction wlllllhogootochnlcal_ ""which Kw.

__lho~ExpIalaIlonof_Log'.

Page: 2 of 2



Project Number: .:..TI.:..9304==2e.- Drilling Location: 50 m East of DrIveway #Z702

Geotechnicallnvestlgatlon for Bovalrd Drive Claaa EA Study Drilling Machine: .:..T",nJC=kc:;M",o..,u",nted=:..:D",ri",I::..1 _

RECORD OF BOREHOLE No. BC 26

Project Location: Bovalrd Drive from Lake Loulse Drive to PeeUHalton
Boundarv at ve B. ImDton :IN.

am~~
Logged by: ""JF _

Compiled by: =SN~__

Reviewed by: ,-P::;8
1

Revision No.: O,2/9{10Date Completed: 0Ct 28, 09

150 mm Solid Stem Augerlng

OCt28,09Date Started:

"'AM=E"'C'-'I"-'nfra:.=:struetu====I'8.::...=Gro=u"'p"- Drilling Method:Project Client:

Project Name:

COMMENTS
Br

GRAIN SIZE
D1STRlBUllON

(%)

UTHOLOGYPRORLE ~LSAMPUNG

13 DESCRlP110N 2l.
~ Q)
E ~ :> gil: >- :> nl

8'
.... z ~ >
Q) .. Q)

~ ti5. i5. /;
~

~
E .....c
'" ~ a. w::5 nllm <fJ a: (f) Q

brown
sand and Gravel ALL

moist

SS 1 75 30

RELD TESllNG LABTESllNG
* Rilse pH Values

12
z

PenetrationTesting ? 4 ~ e 10 0
g OSPT o PPT • DCPT Soil Vapour Reading i=

A ~z

~
~oort9 ""'200rr<Ik>n~)400 zO

MTOVane· Nilcon Vane· wi=
i= Ilo Intact 0 Inlact .. '"'- EJcpIosMlI.Jlril (LEL) ~j
0( • RllfI"OlAd • RllfI"OlAd W, W w,
> • e • ~~
~ • Undralned Shear Sfr8ngth (kP8) - LilUd Cl""w 2j) 40 ~ eo 2j) 40 60 llO ZZ GR SA SI Cl

trace day

SS 2 100 20 I- 1 ·1- o o

ss 3 100 30 0 0
:

trace asphan debris
.. ~ .. ..... ... ... . . ·1 • .. ., .....

:
2 -2 -

- - - - - - - - - - - - - -''!4- :
grey 2.1 :

Clayey Slit ALL : :
trace sand. trace organics and yellow stains :

moist ... ...... " , ..... _..
0

... . , .~ .
SS 4 100 18 ci

:
: :

- - - - - - - - - - - - - -'~
:

brown 2.9 :
CLAYEY SlLT TILL 1-3 ·3 -

trace sand
"-' ....... .... " ....

hard
damp

SS 5 100 32 0 0
........ . .

... . ,,'.' '.,' I'

: :

1-4 -4-
....

'. ...
reddish brown

-." ... . .. ..... ..... . ...

'.5<bSS 6 100 50113
O'

-4.7
End 01 BotehoII 4.7

AMEC Earth & Envtronmental
A division of At.EC Americas Umrted
104 Crocl<ford Boulevard
Scarborough. Ontario
Canada Ml R 3C3
Tal +1(416) 751·6565
Fax +1(416) 751·7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on completion 01 drilling.

__..".-.do 001_ a tI1o<ough..--ng 01 all polanllaI cond__ and roquIro~_Irom
aqualltlod__ enan-. AJoo. belWld Inconj_willltho tor_ .w..

_andtho~ng~or_l..olI'.

scale: 1 : 32

Page: 1 of 1



CLSISA

COMMENTS
&

GRAIN SIZE
D1STRlBl1T10N

(%)

o.o·

Date Started: act28,09 Date Completed: act 28, 09

RELDTESnNG LABTESnNG
* Ainge pH Valu>s Z

PenetrationTesting 2 4 e S 10 12 0

g OSPT o PPT • DCPT Soil Vapour Reading f=..
~QO"" P"'2QO"*'"$"')400 ~5

g z MTOVane' Nileon Vane'
z_

0 wl-
1= A InIacl <> Irdact .. U>wer EJcpIooNe lJrnil (LEl)

~j
i= ~ A AemoUd • AemoUd W, W w,

> • e • ex:«
ll.

~ ~ Undrainecl Shear Strength (kPO) Pl3soc l.K1lid
1-1-

w Cl) Cl)

Q W 2P 4,0 60 60 20 40 60 80 ZZ GA

"'AM=E"'C'-"""nfra8truct==.:=u",re.:::..::G::.ro.::;u"'p"-- Drilling Method:

LITHOlOGYPRORUE srnLSAMPUNG

RECORD OF BOREHOLE No. BC 27 amet;4
Project Number: .!..TT.!..9304=""'-2 Drilling Location: -"DrI"-'-"veway=~#Z7"'"'_'_"02"_ Logged by: "'JF'---__

--'1"'50"'-'-'mm""-"...::SO="d::..:S1em=-'-'A""ugerI==="9 Compiled by: .:::SN'-'--__

Geotechnicallnvestlgatlon for Bovaird DrIve Class EA Study Drilling Machine: .:.T-,-,NC=k",M",o:.;:u:.:.nted=::..;O:::;ri:..:;I::..1 Reviewed by: ,-P.::;B _

Revision No.: 0,2/9(10

Project Client:

Project Name:

Project Location: Bovaird DrIve from Lake Loulse DrIve to PeeVHahon
Boundarv at ve, Bramoton ON.

5 DESCRlPnON ~
~

~ '"E "Cl:
~ " <a

8'
z 2:- >

'" '" '" ~a. a. §" E E I-.c
'5 . nn~ '" '" ll.

Cl) Cl) ex: Cl)

'.'
..

about 100 mm TOPSOIL -0.1------brov.;.,------ot
Sand and Gravel All

trace to some silt. trace rootJets SS 75 8
moist

-1- 0'12 I-- 1o2ss

-0.7

-----~~~~~----~~-+-~--~~reddish brown
Slily Clay All

trace sand, trace gravel, trace oxidation
moist

-------------....:14-reddish brown 1.4
CLAYEY SILT TIll

trace shale fragments
hard
damp ss 3 100 38

...... :- .... ; .....:.

o o

1--t--t--+---1- 2 -2 -

SS 4 100 50115 .....~ .. o

.~

:13

-3 -

5ss
1--1---11---11---11-- 3

100 50113

1--4 -4-
..:.....>.... : .....:.

-4.6 .: :<:1\ :
:~ .

End 01 8ofehoIe 4.6

AMEC Earth & Envtronmental
A division of APvEC Americas Um~ed

104 Crocklord Boulevard
5earborough, O1tarlo
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
WNW.amec.com

¥ No freestanding groundwater measured in open borehoie on completion of drilling.

scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 28 amecfJ
Project Number: .:..TT.:..;9304==2 Drilling Location: "'D"-'rt.:..vewav=""-'#Z7::.=..:.19"- Logged by: JF

Geotechnlcallnvestlgatlon for Bovairel Drtve Class EA Study Drilling Machine: -'-T'-'ruc=kc..::M:"ou=nted='-'D~rt~I"_1 _

:..;AM=E:.::C;...:I~nfra=atruetu===re_=_=G::.ro::;up=_ Drilling Method:

Date Completed: Oct 28, 09Oct28,09

...:l"'50=mm=-.=SO=lId::...:::;Stem=:.::Augert=.:="'!lQ"- Compiled by: .:::SN::.:....__

Reviewed by: ,-P",B
1

Revision No.: O,2I9tlODate Started:

Project Client:

Project Name:

Project Location: Bovalrel DrIve from Lake Loulae Drtve to PeellHalton
Boundarv at :alI8IMt onve Bramoton. ON.

U11iOLOGY PRORLE SOIL SAMPUNG RELD TESllNG LABTESl1NG

DESCRlPllON

011 m

about 75 mm ASPHALT -0.1
- - --- - brov.n- -- - --Of

Sand and Gtawl ALL
moist

~
E
"Z
<V
Ci
E
'"If)

<V

"<ii
>
~
f
0.
If)

PenetrationTesting

o SPT 0 PPT • DePT

MTO Vane" Nilcon Vane"
l>. InIact (> If<ac1
A AllfTlO!Jd • AllfTlO!Jd

• Uoorained Shear Strength (kPa)
40 49 ep ep

* A_ pH valJes
2 4 6 6 '0 12
Soil Vapour Reading

... \"'00'" per200rriIion:")400

.. Low.. EJ<pk)s;;e Lmt (LEL)
Wp W Wl
• e •

PIasIlc LiQoo
40 40 <;0 IlO GA

COMMENTS
&

GRAIN SIZE
D1STRlBlJT10N

(%)

SA SI lA

SS 100 29 0: o

. , .. , .

f-l ·1-

SS 2 100 16 0: 0

-------------...:14-grey 1.4
SlIty Clay ALL

trace sand
moist 0

-1.8
SS 3 100 82 0:--------------'-";-reddish brown 1.8

SlLTV CLAY I CLAYEY SILT TILL
trace shale fragments 2 -2 -

hard
damp

SS 4 100 50113 ~ 0

, ... ,:, .. , ,:,1,~,.

1-3 -3 -

..." 0.. . ...

Endof_
-4.6
4.6

,.:,5\l, .•
'3

5..

AMEC Earth & environmental
A division 01 AtvEC Americas Umited
104 Crockford Boulevard
Scarbofough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-1i565
Fax +1(416) 751-7592
WWN.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 29
Project Number: ....TT.!..9304=~2 Drilling Location: =O.:.:ric.::.veway=""-'#Z7=...:;40=--- _ Logged by: JF

Geoteehnlcallnveetlgation for Bovalrd Orive Class EA Study Drilling Machine: ....T,-,ruc=k..eMo=untecI=""""Oo<:ri",I,-1 _

"'AM=E"'C'-'I"'ntrastrvctu"-"'''''-'=",I'8-''-''G''-ro'''-u''''Po<- Drilling Method: 150 mm Solid Stem AugeringProject Client:

Project Name:

Project Location: Bovalrd Orive from Lake Loul&e Orive to PeelIHBlton
BoundBtv at ve Branmton ON.

Dale Started: 0Ct28,09 Date Completed: 0Ct 28, 09

Compiled by: =SN'-'- I

Reviewed by: ,-P",B
1

Revision No.: 0,2/9(10

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

UTHOlOGY PROFILE SOIL SAMPUNG

15 DESCRlPTlON
Jj

~& 13 ta: >- ..
~

I- Z 2:- >.. '" .. ?15. 15. is(5

~ E I-.c al5 • 0.0 m '" a.
(j) (j) a: (j)

brown
sand and Gravel ALL

moist

SS 79 32

FIELD TESllNG LABTESTlNG

PenetrabonTesting * t~pI-l¥~ 10 12 5
~ OSPT o PPT • DCPT Soil Vapour Reading i=

t> ;5z
z \"'00"" P'"'200~Jr")4QO zO

~
MTOVane" Nilcon Vane"

~~0
A k1acI 0 Inlact .. Low", ExpIosNe LJmIl (LEL)

l=
i!: e • ROIToOIid • Remoud W. W w,

> • 9 • a:e... u.I • UndrQ;ned Shew sarength (kPa) - Lqw
1-1-

u.I .... UHf)
0 u.I 2j) 4!l GP IlO 2j) 4!l GP IlO zz GR

··· .. ··0·:·· 0

SA SI CL

-0.6
- - - - --d&i<g;ey -- - -- 0.6

CIIIyey Slit ALL
trace sand. trace organics

moist

SS 2 78 14 f-l -1- 0 0

-1.4--------------'"'-'-reddish brown 1.4
CLAYEY SlLTTILL ......~.trace shale fragments

SS 3 100 5G'15 0
hard

damp

f-2 -2 -

~SS 4 100 50113 0
..1~

1-_+-_-l-_-+-_-1f- 3
SS 5 100 50110

'-4

-4.6

-3 -

-4-

".j>"

.•.59-; .•.

0" ..

0········ .. ·· ..
End of BotehoIe 4.6 5

AMEC Earth & Envlrnnll*1lal
A division of AMEC Americas Umiled
104 Crockford Boulevard
Scarborough, Ontario
canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open boreooe on completion of drilling.

__..~.donol_. thorough"-'ng 0'01 polWIIloI condltlono~ond requI..I~_from
• quollllod GeolechnIcaI~, Aloo, _lnIormoIion should be.- In conjunction with tho__roport for which h w..
~ondtho-"'ll'~o'_Log', I scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 30
Project Number. ..:.IT..:.9304==2'-- Drilling Location: 35 m East of Driveway 1IZT74 Logged by: JF

Date Completed: 0Ct 28, 09OCt28,09Date Started:

...,l:.::50=mm.::.:..:....:SO=lId:,.=Stem=:..:A"'ugeri===nglL- Compiled by: .:S:..:N I

Geotechnlcallnvestigatlon for Bovalrd Drive Class EA Study Drilling Machine: ..:.T,-,NC=k,""M",o!-,u~n:.!:ted~D~rI",I,,-1 Reviewed by: "-P.,,,B
1

Revision No.: 0, 2J9fl 0

::.;AM=E:;:C::..I:.:.n"'fr"'astructu===I'8:::..;::G:.:.ro"'up=- Drilling Method:

Project Name:

Project Location: Bovalrd Drive from Lake Loulae Drive to PeevHalton
BOUndarv at ve BremDton ON.

Project Client

UlHOlOGY PROALE SOIL SAMPUNG RELD TESllNG LAB TESllNG

z
~~ E ~

~ " «iz 2:- >
Q) Q) Q)

~1S. 1S. /;
E ~ g I-.. a.

C1l C1l a: C1l ClSISA

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

GR

5
;::
«z
1-0

ffif=
~j
a:«
1-1
VHf)
ZZ

oo

PenelrationTesling * ?Rm: pH~a~ to '2
o SPT 0 PPT • DCPT .. Soil Vapour Reading

':"~ per2QOmiIIk>n~)400
~~ne' ~i'c~ane' 1c.:-Ol'!'o::-:wer~Exl>k>9'r5:::;::e."'Urt1lt::o:'i(filEl"')-J
,. RerT10lMi • R8fl"lOIit wp W Wl

• e •
• Undrainea Shear Slrength (kPa) Plastic l..ilt*I

~ ~ ~ 00 ~ ~ ~ 00

1056

(5 DESCRlP110Na:
~
o
.c:
5 ,,,,,.

about 120 mm ASPHALT -0.1
- - - -sanct-aOii Gr'aViil AiL - - - at

-0.3
- - - - - ffiddiShbrOWn- - - - - 0~.3~---i--+--+--+

Silly Clay ALL
moist

SS
--------------~reddish brown 0.6

SlLTY CLAY / CLAYEY SlLTTlLL
trace sand, trace shale fragments

hard
damp

0..

-4--4

1--1 -1-

.~ 0SS 2 83 50115

.. -- ... .. .. .. ,

SS 3 100 5018 ':SIb '0'
8

...... ... : .. .. .. .. - .. ..

1--2 -2 -

SS 4 100 50113 5Ib 0

,:J.:l .. .. ..

:

1--3 -3 -
SIbSS 5 100 5018

.. ... _.
O· .. ... .. ..

8

-4.6

~-------------~u= grey to reddish brown 2.1
= WEAlllERED SHALE I--+---j--+---i-= damp

~
~
~
~
~
~
~
===
i====i==
i====i==
i==
F=
~
~
~r:=

4.6 3

AMEC Earth & Envlronmental
A division of A~C Americas Umrted
104 Crocl<ford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tel +1(416) 751·6565
Fax +1(416) 751-7592
www.amec.com

¥ No freestanding groundwater measured in open borehole on compietion of drilling.

I Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 31
Project Number: .!.TT.!.9304=~2 Drilling Location: ",D,,",riveway==,-,nn~.!.4:!- Logged by: JF

!;AM=E",C,-,I"",n,-,fra""-structu==~re",-,G,,,ro=up,,- Drilling Method:Project Client:

Project Name:

-,l~50=nvn"-,-,--"So=lId"-S",,tem=,-,A,,,ugerI~,-,ng=- Compiled by: -"SN~__

Geoteehnlcallnvestlgatlon for Bovalrd Drive C1asa EA Study Drilling Machine: -,-T,",ruc=k-"Mo=u",nted=,-,D~rI,",I,,-1 Reviewed by: ,-PB=-__

Project Location: Bovalrd Drive from Lake Loulse Drive to PeeuHahon
Boundarv at CaaeIev rlve Branmton ON.

Date Started: Oct28,09 Date Completed: Oct 28, 09 Revision No.: O,2I!:V10

UlltOLOGY PROALE SOIL SAMPUNG

DESCRIPTION

. D.Om

___ ...!~.20..!!"!!...~p!!"'Al..! __ -=QJ.
brown (J.l

$and and GraWll FILL
trace to some silt

moist

8
~

'"0.
E..
(f)

AELD TEST1NG LAB TESTING

* 2
A
"': pH ~au: 1~

Z
PenelrationTesting '0 0

g OSPT o PPT Soil Vapour Reading
;::

• DCPT .. «z
\",oor1Sper200~n\X) ....0

g ~ MTOVane' Nilcon Vane' z;::
;:: A InIact 0 InlaCt .. Low...~ LJm1 (LEL) ~j

i= « ... AetmLtI • Af3lllO\ld w, W w,
> • 8 • g:~lL W • Undralned Shear Strenl}h (kPa) - l.iQoo (f)(f)W .J

0 w 2P 4!l 60 eo 20 40 60 60 ZZ GA

COMMENTS
&

GRAIN SIZE
D1SlRIBUTION

(%)

SA SI CL

SS 56 12 0: o

oo
-1-

58782ss

--------------~
C..':..~~~[~LL 0.81--+--+--f---r

trace sand. trace shale fragments f- 1
hard
damp

10:

5'

5

0··

5<b
8

'.j>'

.•.59-l .

-3 -

-4-

·2 -

f-4

100 50184SS

-4.6

reddish brown

r -=1~4~-~--r-+-~

= 14
= grey I-::::-+-=--+-:-::-:-I-::=-f= WEATliEREDSHAlE SS 3 100 50110
= limestone seams
= damp

~
~
~
===
=
=
=
=
=
=
~
~
~
~
~
~
~

~
~
~
~
~
~
~
~

End of Borehole 4.6 : ~

AMEC Earth & Environmental
A division of MIEC Americas Umrted
104 Crocldord Boulevard
Scarborough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com

¥ No lreestanding groundwaler measured in open borehole on completion of drilling.

__10 ..__ .<10 nolco.-aatlloroul;1_lngofall poWWlaI ~ral~_lrom

aquaHftad~~.,,*>._1__baraod In~wllhtha ""which ....

~_lI1a~ElqlIanaIIonof_I..o9'. I Scale: 1 : 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 32
Proiect Number: .:..TT.:.;9304='-'2=- Drilling Location: 40 m West of Driveway #ZT74 Logged by: JF

Date Completed: 0Ct 28, 09OCt28,09Date Started:

--'l"'50"'-'-'mm""-'--'=SO=lId~Stem='_'A"'ugerI"""''_''_''ng''__ Compiled by: "'SN'-'-- I

Geotechnlcallnvest!gat!on tor Bovalrd Drive Clan EA Study Drilling Machine: .:..T'-'ruc=k'""M"'o"'u"-n"'ted~D"'ri'""I"_1 Reviewed by: ,-P""B
1

Revision No.: O,2IlW10

~AM~E~C:...!I!.!.nfrastructu=~~~ra~Gr"_o~u~P:!_ Drilling Method:Project Client:

Proiect Name:

Proiect Location: Bovalrd Drive from Lake Loulse Drive to PeeuHalton
BoUndarv at ;aseIeY urlve Brannlon ON.

RELD TESTING LAB TESTING

PenetrationTesting * t""": pM ~au: 10 12

o SPT 0 PPT • DCPT " Soil Vapour Reading
\"',;' ""'200mIIIk>o:$'"')®

~~ne' ~ilc~ane' ~..;-;Lo'=w"':;;i:ExpIosIve:5::::2i':.Lmt;::;;-i(fiLEL5-)rl
.. RertWJUd • RerrlOl.ti Wp W Wc

• e •
• Undrained Shear Strength (kPa) Plastic Liqlid

~ ~ 00 00 ~ ~ 00 00 CLSISA

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

OR

o.o

UTHOLOGY PROALE SOIL SAMPUNG

0 DESCRIPTION '"
~ '"c. E ?2. :J

ii:
~

:J i1l
» Z ~ >
8' '" '" '" ?0. 0. 1;:g E E al l-

S OD., '" 8l ll.
(f) a: (f)

brown
Sand and Gravel ALL

mOist

SS 1 79 25

SS 2 100 23 1-1 -1- 0 0

.. .. ~ ..

-------------~14reddish brown 1.4
CLAYEY SILT TILL

trace shale fragments

~
0hard SS 3 100 5015

damp

..

1-2 -2 -

.~
0

'.
. ...

1-3 -3 -

~ 86- ""

1-4 -4-

-4.6
Endof_ 4.6 5

AMEC Earth & environmental
A division of AM::C Americas Umrted
104 Crockford Boulevard
Scartlorough, Ontario
Canada M1 R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751-7592
WINW.amec.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

__....--.<10not_ath>rough_lngolall__ cond-.. _andrequlrol~_1rom
• qUllllllod GaolachnIcaI~. AIao,_1_ohouId be.- In conjunctlon with !ha__report for which ft W80
commiallIonod and !ha~ng'Explanallon01_Log. I Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 33 amec.;-4j
Project Number: lT93042 Drilling Location: Driveway #2838 Logged by: JF

Project Client: AMEC Infrastructure Group Drilling Method: 150 mm Solid Stem Augering Compiled by: SN

Project Name: Geotechnlcallnvestlgatlon for Bovalrd Drive Class EA Study Drilling Machine: Truck Mounted DrIll Reviewed by: PB

Project Location: Bovalrd Drive from Lake Loulse Drive to PeeL'Halton Date Started: 0c127.09 Date Completed: 0c127. 09 Revision No.: 0.2/9(10
ROundAlV at~ rlve Br omnton ON.

UlliOLOGY PRORLE SOIL SAMPUNG RELDTESnNG LABTESnNG

* Rinse pH Values Z COMMENTSPenetrationTesting ? 4 ~ ~ 10 12 0
&g OSFT o PFT • DeFT Soil Vapour Reading >=

~ .. <z GRAIN SIZE\"'QO'" per2QO-J$"")4\Xl ~o
0 DESCRlPnON 8- E t 3 g z MTOVane" Nilcon Vane" z>= DISTRIBUTION11:

~ " '" 0
Ii. 0 InIilC1 • Low.. E>plo9Ml unit (LEl) ~S>- Z ~ > 1= Inlact

(%)8' .. .. ..
~ ~

« • A"""'*l • R"""'*l w, W w, :>..J
Ci Ci ~ > • El • g:~<5 E E " ~

~ • Undralned Shear Strength (kPa) - LqOO.c
'" '" .. Cl. W (/H1)

GR SA SI CLS .. en en er: en Q w 2<l 4jl 6<J 6<J 20 4jl 60 6<J ZZ
aboul200 mm A!JPHALT

---------------%-brown 0.2
S8nd and Gravel ALL

trace to some sit!
moist

0SS 83 18 0
... ~

. .

...... 1 -1 -

SS 2 78 17 0 0

-------------....:Librown 1.4
Sandy Silt ALL

tracEl clay, trace gravel
moist

0: 0SS 3 56 12
....

2 -2 -

-------------....:Ubrown 2.1
SlLTY CLAY I CLAYEV SILT TILL

trace sand, trace gravel, trace oxidation
stiff

moist •• 0 ••• _-.

5
. ...... _....

ss 4 100 12 0:

I--+--+--+--lr- 3 -3 -

, I-------------_....:~
brown to reddish brown 4 0

SILT AND SAND I SlLTY SAND TILL
trace clay, trace shale lragments

hard
wet

ss 5 100 18 Q ~10:
....... ; .

-5.0
5.0

SS 6 100 70 o 10 :

AMEC Eartih & Environmental
A division 01 AMOC Americas Umiled
104 Crocklord Boulevard
Scarbofough, Ontario
Canada Ml R 3C3
Tel +1(416) 751-6565
Fax +1(416) 751·7592
WNW.amec.com

~ Groundwater depth on completion of drilling on~ at a depth 01: ~.

Scale: 1: 32

Page: 1 of 1



RECORD OF BOREHOLE No. BC 34
Project Number: ..!.TT..!.9304=~2 Drilling Location: ",D:!..!ri~veway=!!.L..!I2809~=. Logged by: JF

CLSA SI

COMMENTS
Bc

GRAIN SIZE
D1S1R1BU11ON

(%)

Date Started: Oct Xl, 09 Dale Completed: Oct Xl, 09

RELD TESTING LAB TESTING
* 2

Rm:pH:a"",: Z
PenetrationTesting '0 12 0

!: o PPT • OCPT Soil Vapour Reading
;::

OSPT .. f!:z
z \"'00"" pe<200milIOO:"~OO zO

!: MTOVane' Nilcon Vane' w;::0
A Ir1IaCt 0 Ir1IaCt .. Lower Elqllo!Ml Umlt (LEL)

~j1=
i= 0( • Rerro<id • Rerro<id W, W w,

> • e • lI:«
t-t-a.. UI • Undrained Shear Stren~h (kPa) PfasIic Lilt.>:! ClHf)UI .....

0 UI 20 40 60 80 20 40 60 80 ZZ GR

~
E
:J
Z

'"a.
E
Jlu.

...:1~50~mm"",--",So::::I",ld"-S""t",em""-"A""ugeri=",,ng,,,"- Compiled by: ",SN:.:-__

Geotechnlcallnvestlgatlon for Bovalrd Drive Cla88 EA Study Drilling Machine: -,-Truc:.=",k-"M",ou=nted=~D",ri.:.:I,-1 Reviewed by: ,-PB=-__

Revision No.: 0, 2/9110

!::AM=E:l:C~I,-,nfra8truc1U=~=~re",-,=G"-ro",,up"l:<. Drilling Method:

DESCRIPTION

LmtOLOGY PRORLE SOIL SAMPUNG

Project Client:

Project Name:

Project Location: Bovalrd Drive from Lake Loulae Drive to PeelIHalton
Boundarv at CaaeIev Drive Bram:lton. ON.

about :lOO mm ASPHALr

--------------14-brown 0.2
Sand and Gravel ALL 1--+--+--+--+

some sin
moist

ss B3 13 0:

o
-1--1

7782ss

--------------~
brown 0.8 I--+--+--if---t

SlIty Sand ALL
trace gravel, trace organics

moist

I--+--f---j---L 2 -2 -

--------------'14-brown to dar1< grey 1.7
SlIty Clay' Clayey Slit RLL

trace sand. trace gravel, trace organics
moist

ss 3 67 12 0:

ss 4 89 11 o

'-3 -3 -

---------------~
SS 5 56 6 0 li2!b~7

brown 3.4
SlLTY CLAY 'CLAYEY SILT TILL

trace sand. trace cobbles
firm

moist

'-4 -4-

f---------------'~ SZ ...
. brown 4.3 =-

SILT AND SAND' S1LTY SAND TILL
trace clay. trace gravel

loose
wet

SS 6 100 8 0 li3816

-5.0 ~ -~
End of Borehole 5.0

AMEC Earth & EnvlrOM*1lal
A division of AfllEC Americas limited
104 Crocklord Boolevard
Scarborough. Ontario
Canada MlR 3C3
Tel +1(416) 75H565
Fax +1(416) 751-7592
www.amec.com

~ Groundwaler depth on completion of drilling on~ at a depth of: ~.

I Scale: 1 : 32

Page: 1 of 1



Project Number: .!..TT.!..9304=,,2"--- Drilling Location: 15 m West of Driveway #2838

Geotechnicallnvest!gatlon for Bovalrd DrIve Class EA Study Drilling Machine: ..:.T,.,ruc=kc.:;Mou=:.:;nted=:..:DrI=::I::..1 _

RECORD OF BOREHOLE No. BC 35 am
Logged by: JF

Complied by: SN

Reviewed by: PS

Revision No.: 0, 219/10Date Completed: Octv, 09

150 mm Solid Stem Augerlng

Oct V, 09Date Started:

"'AM=E~C'_'I'_'nf"_I1I8tnJct='="'u"_'re_"_'=Gro=u,..p"_ Drilling Method:Project Client:

Project Name:

Project Location: Bovalrd DrIve from Lake Loulee Drive to PeellHalton
Bounds at ri on ON.

CLSA SI

5ca:1;32

Page; 1 0/ 3

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

Benton~e: 0.3 - 11.3 m

RELD TESTlNG LABTESTlNG

PenetrationTesting ~
g ;:::o SPT o PPT • DCPT .. ~~
Z MTOVane J Nilcon Vane' z;:::
0

~~;::: l> Intact <> ''''''''« • Re<no<al • Remo<Jd 0:<> f-f-
~ • Undrainoo Shear ~(9flgtn (kPe) (/)(/)

GRLlJ '0 40 6!l BO ~~

-5

-4

-1

4

3 -3

2 -2

¥ No freestanding groundwater measured in open borehole on completion of drilling.

A 3

A

UTHOLOGYPRORLE ~LSAMPUNG

A 2

DESCRlPTlON

trace organics. trace rootlets

about 150 mm TOPSOIL
------bro;;n-----

Sand and Gravel ALL
trace sin, trace clay

moist

-4.0
- - - - -broWiiiOgrey-- - -- 4.0

Clayey Slit ALL
trace sand, trace gravel

moist

nu on e age

AMEC Earth & EnvIronmental
A division of AMEC Americas Um~ed

104 Crocl<ford Boulevard
Scarborough, Ontario
Canada M1 R 3C3
Tal +1(416) 751-6565
Fax +1(416) 751-7592
www.amec.com



RECORD OF BOREHOLE No. BC 35 am
Project Number. .....TI.!-'9304==2 Drilling Location: 15 mWest of Driveway 112838 Logged by: JF

DESCRIPTION ~
2 Q)

E C =>
>- => <ii
~ Z ~ >
Q) Q) Q) ?a. a. >

0
E ~ ¥ ~

'" 0..
(/) (/) er (/)

brown to grey
Clayey Slit ALL

trace sand. trace gravel
moist

CL

Scale: 1 : 32

Page: 2 of 3

SA SI

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

GR

Slotted pipe and sand: 11.3 m - 12.9
m

LAB TESTING

: ~ ..

: .... ~ .....:o

.... -: ..... :..... ! ..

AELDTESTING

• Undrained Shear Strength (kPa)
20 40 60 80

PenetrationTesting

o SPT 0 PPT • DCPT

:r~7ne' ~ilc:"'~ane' r.-""rl;~i;;;;;~Oi1~rl
• Remoud • Remoud

12 ·12

8 -8

10 -10

11 ·11

9 -9

7 -7

32566

SOIL SAMPUNG

A 5

A 4

ss

U1liOLOGY PROALE

nu on e age

-11.0
- - - - - ffiddiShbrawn-- - -11.0

WEAlliERED SHAlE
limestone seams

damp



RECORD OF BOREHOLE No. BC 35
Project Number: ..!.TT..!.9304==2 Drilling Location: 15 m West of Driveway #2838

A
am~--

Logged by: -'!.!JF _

<> DESCRlPTlON 8-
~ "~ ~ "ii:

~
<ii

>- Z ~ >
8' " " " ~is. is. ~~ E E g r-
~ '" '" 0-

m m er: m

End of Elonlhole 12.9

Auger refusal at 13.0 m depth.

UTHOLOGY PAORLE SOIL SAMPUNG RELD TESTlNG LABTESTlNG

PenetratlonTesting * t"': pH ~a",,; 10 1~

I OSPT o PPT • DCPT Soil Vapour Reading

" l"';per2QOmition~'.w
I ~ MTOVane" Nilcon Vane·

1= A InIact <) InIact .. Lower Expk>sive L\TIlILEl.)

i!: 0( ... R"""'-*l • RElf11()(jj W, W w,
> • e •a.
~ • Undrained Shear Strength (kPe) - '-'100wc w :<0 4Qon 60 80 :<0 40 60 80

:)

-13 -

zo
1=
<l:z
r-O
ZI=

~j
1=;:
mmzz OR

COMMENTS
&

GRAIN SIZE
DISTRIBUTION

(%)

SA SI CL

Scale: 1: 32

Page: 3 of 3



 

 

APPENDIX B 
 

SINGLE WELL RESPONSE  
TEST ANALYSES 

 





4. ~-....-----.---r-.,--, """1.,....["""'1j""T""1-----,.-..,....--..-----,-'-,-I""T""i.,....",--""---'--"--''-'-',..-"...",I

j
3.2

E j- 000 Cl Cl Cs Cl 0 0 0

c:: 2.43:
0
'0

~
~

Cl
C'I:l
;:)

1.6'0
'(ij
Cl>
Cl:

0.8 ~
I

O. t , I' ,I 1
,

1 , I! 1 I

1. 10. 100. 1000.

Time, tit'

WELL TEST ANALVSIS

Data Set: \...\BC11 pump&recover test.agt
Date: 04/06/10 Time: 12:52:25

PROJECT INFORMATION

Company: AMEC
Client: Peel Region
Project: SW1309037
Location: Brampton ON
Test Well: BC11
Test Date: 16 March 2010

AQUIFER DATA

Saturated Thickness: 2.5 m Anisotropy Ratio (KzlKr): 1:

WELL DATA

Pumping Wells Observation Wells
IWell Name

I
X (m) E?S~ I Well Name I X (m)

I
V (m) I

BC11 0 o ID BC11 I 0 O~

SOLUTION

Aquifer Model: Confined Solution Method: Theis (Recove!Yl

T =7.7E-8 m2/sec SIS' =0.9386---



AQTESOLV for Windows

Data Set: \\WAT-FS1\ProjectF$\2007-2009\2009\Environmental Projects 2009\SW1309037 Bovaird Drive EA\EA '"
Date: 04/06/10
Time: 12:53:15

PROJECT INFORMATION

Compal}Y: AMEC
Client: Peel Region
Project: SW1309037
Location: Brampton ON
Test Date: 16 March 2010
Test Well: BC11

AQUIFER DATA

Saturated Thickness: 2.5 m
Anisotropy Ratio (KzlKr): 1.

PUMPING WELL DATA

No. of pumping wells: 1

Pum in Well No. 1: BC11

X Location: O. m
Y Location: O. m

CasinJJ Radius: 0.0255 m
Well Radius: 0.0255 m

Partially Penetrating Well
Depth fo Top of Screen: 0.9 m
Depth to Bottom of Screen: 2.5 m

No. of pumping periods: 2

Timeo~Sec)
pumfing Period Data

Rat~(k?mln - lime hsec)
. -00.

Rate

OBSERVATION WELL DATA

No. of observation wells: 1

Observation Well No. 1: BC11

X Location: O. m
Y Location: O. m

Radial distance from BC11: O. m

Partially Penetrating Well
Depth fo Top of Screen: 0.9 m
Depth to Bottom of Screen: 2.5 m

No. of Observations: 14682

Time (sec),.
2.
3.
4.
5.
6.
7.
8.
9.

04/06/10

Observation Data
DisQLacement (m) TI~~J~ec)
- 0.0204 .

0.061 7357.
0.1039 7358.
0.1475 7359.
0.2023 7360.
0.1703 7361.
0.1695 7362.
0.1802 7363.
0.1865 7364.

1

Displacement (m)
-r668

1.668
1.668
1.668
1.668
1.668
1.668
1.668
1.668

12:53:15



AQTESOLV for Windows

TimeJsec}
73 7.
7328.
7329.
7330.
7331.
7332.
7333.
7334.
7335.
7336.
7337.
7338.
7339.
7340.
7341.
7342.
7343.
7344.
7345.
7346.
7347.
7348.
7349.
7350.
7351.
7352.
7353.
7354.
7355.

Displacement (m)
1.672
1.672
1.672
1.672
1.672
1.672
1.671
1.671
1.671
1.671
1.671
1.671
1.671
1.671
1.67

1.671
1.67
1.67
1.67
1.67
1.67
1.67

1.669
1.669
1.669
1.669
1.668
1.669
1.669

Time (sec)
1.461E+4
1.467E+4
1.467E+4
1.467E+4
1.467E+4
1.467E+4
1.467E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.468E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.469E+4
1.47E+4
1.47E+4

Displacement (m)
1.114
1.114
1.114
1.114
1.114
1.114
1.114
1.114
1.114
1.114
1.114
1.114
1.113
1.114
1.113
1.113
1.114
1.114
1.113
1.114
1.113
1.113
1.113
1.113
1.113
1.113
1.113
1.113
1.113

SOLUTION

Pumping Test
Aquifer Model: Confined
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
I -T7E=8- m2/sec

S/S' 0.9386

K = T/b = 3.08E-8 m/sec (3.08E-6 cm/sec)

04/06/10 111 12:53:16
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10. 100.

Time, tit'

1000.

WELL TEST ANALYSIS

Data Set: \...\BC35 pump&recover test.ag!
Date: 04/06/10 Time: 13:23:46

PROJECT INFORMATION

Company: t-MEC
Client: Peel
Project: SW1309037
Location: Bovaird Rd. W. Brampton ON
Test Well: BC35
Test Date: 27 January 2010

AQUIFER DATA

Saturated Thickness: 1.91 m Anisotropy Ratio (KzlKr): .L

WELL DATA

Pumping Wells Observation Wells
IWell Name I X (m) I Y (m) ! IWell Name I XU!!} I Y (m)

IBC35 I 0 I 0 I 10 BC35 I 0 I 0

SOLUTION

Aquifer Model: Confined Solution Method: Theis (Rec~

T =1.313E-7 m2/sec S/S' =0.9347



AQTESOLV for Windows

Data Set: \\WAT-FS1\ProjectF$\2007-2009\2009\Environmental Projects 2009\SW1309037 Bovaird Drive EA\EA V\
Date: 04/06/10
Time: 13:24:12

PROJECT INFORMATION

Compal}Y: AMEC
Client: Peel
Project: SW1309037
Location: Bovaird Rd. W., Brampton ON
Test Date: 27 January 2010
Test Well: BC35

AQUIFER DATA

Saturated Thickness: 1.91 m
Anisotropy Ratio (KzlKr): 1.

PUMPING WELL DATA

No. of pumping wells: 1

Pum in Well No. 1: BC35

X Location: O. m
Y Location: O. m

Casing Radius: 0.0255 m
Well Radius: 0.075 m

Partially Penetrating Well
Depth fo Top of Screen: 0.3 m
Depth to Bottom of Screen: 1.9 m

No. of pumping periods: 2

Time (sec)
O.

Pumping Period Data
Rate (lJt!iil!I 11~:~ecl-0-:43 -:-

OBSERVATION WELL DATA

No. of observation wells: 1

Observation Well No. 1: BC35

X Location: O. m
Y Location: O. m

Radial distance from BC35: O. m

Partially Penetrating Well
Depth fo Top of Screen: 0.3 m
Depth to Bottom of Screen: 1.9 m

No. of Observations: 4395

Observation Data
Time (sec)
-Z.

4.
6.
8.
10.
12.
14.
16.
18.

04/06/10

Displacement (m)
-------0. -

0.16
0.15
0.19
0.2
0.2
0.2
0.2

0.22

1

Tlme:MeC)
~4 .

4432.
4434.
4436.
4438.
4440.
4442.
4444.
4446.

Displacement (m)
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19

13:24:12



Displacement (m)
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19
1.19

AQTESOLV for Windows

TimeJsec)
43~u.
4342.
4344.
4346.
4348.
4350.
4352.
4354.
4356.
4358.
4360.
4362.
4364.
4366.
4368.
4370.
4372.
4374.
4376.
4378.
4380.
4382.
4384.
4386.
4388.
4390.
4392.
4394.
4396.
4398.
4400.
4402.
4404.
4406.
4408.
4410.
4412.
4414.
4416.
4418.
4420.
4422.
4424.
4426.
4428.

--_. ----------

SOLUTION

PumpingTest
Aquifer Model: Confined
Solution Method: Theis (Recovery)

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1."3r3£:7 m2/sec

S/S' 0.9347

K= T/b = 6.877E-8 m/sec (6.877E-6 cm/sec)

04/06/10

TimeJseC)
870.
8738.
8740.
8742.
8744.
8746.
8748.
8750.
8752.
8754.
8756.
8758.
8760.
8762.
8764.
8766.
8768.
8770.
8772.
8774.
8776.
8778.
8780.
8782.
8784.
8786.
8788.
8790.
8792.
8794.
8796.
8798.
8800.
8802.
8804.
8806.
8808.
8810.
8812.
8814.
8816.
8818.
8820.
8822.

34

Displacement (m)
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11

13:24:12



 

 

APPENDIX C 
 

GRAINSIZE ANALYSES 





amee!i
Geotechnical Investigation for Bovaird Drive Class EA Study

GRAIN SIZE DISTRIBUTION FIGURE No. 81

Gravelly Sand

Size 01 opeoogo. inChes u.s.s. Sieve stze,m~

6' 41/... 3- "Il' ,. ~ '7' 3 4 810 '6 30 40 5060 100 200

100 i'\

~
90

~
80

70

Z«
~I 60~

\~a:
ILl ri i\..z
u: 50

i\:~

Z
ILl
0 40a:
ILl

~r--.
Q.

30

11~

20 ~~
i'(

10

0
100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE, mm

COBBLE COARSE FINE COARSE IMEDIUM I FINE SILT and CLAY

SIZE GRAVEL SAND FINE GRAINED

SYMBOL BOREHOLE SAMPLE DEPTH (m) ELEVATION (m)

• B 01 SS1 0.00 0.00
III B09 SS1 0.00 0.00
& B18 SS1 0.00 0.00

Date .Fl;l.b.ru.<;l../Y ~Q~.Q...... Prep'd .. .............

Project ..n~~04.4 ...... Chkd. .... ............
w

~

C(
<:)

~
w
>a:
:>
()

zo

~
a:
<:)

()



amee.O
Geotechnical Investigation for Bovaird Drive Class EA Study

GRAIN SIZE DISTRIBUTION FIGURE No. 82

Clayey Silt, Sandy

Size of opennga. Inches U.S.S. Sieve size, m_h

6- 41'4. 3" "'2" "1: "r, 3 4 810 1a 30 40 5060 100 200

100 ~
ta~•90

r-..r--..
-- 1\rtr--...80

1\
70

z I'I!«
~.n:r: 60I- I) \a:

~wz r\iL: 50 ---..I-
Z
W
l) 40

~~
a:
w
a..

~30
r'--
~

20

10

0
100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE, mm

COBBLE COARSE FINE COARSE IMEDIUM I FINE SILT and CLAY

SIZE GRAVel SAND FINE GRAINED

SYMBOL BOREHOLE SAMPLE DEPTH (m) ELEVATION (m)

• B 01 SS5 3.05 -3.05
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APPENDIXD
SW1309027: Regional Municipality of Peel - Bovaird Drive Class Environmental Assessment

Proiect Number ISW1309027 I I I 1 I I
! I I I I

Regional Municipa;itv of Peel - Hydrogeologic Investigation Bovaird Drive Class Environmental Assessment I I

I 1 1
Water Balance Calculation 1 I

, I 1 I
Land Use Area (ha) Topography/Soil I Runoff Coefficient 1 I

Total Area I 579 I T>O°C T<O°C
,

Undeveloped I I
Cultivated/Pasture 372 Flat/Silt Clay Loam I 0.15 0.081 1 I
Residential 58 Flat/SiltClay Loam I 0.35 0.25 I I
IndustriaUCommerclal/lnstltutional 30 Flat/Silt Clay Loam 0.60 0.50 1 I 1
Woodland 74 Fiat/Slit Clay Loam

,
0.35 0.15 I

Roadway 1 30 Fiat/Slit Clay Loam 0.85 0.70
Wetland 15 Water 0.05 0.051 1
Composite Runoff Coefficient 0.25 0.16

Developed
Cultivated/Pasture 365 Fiat/Partial Clay Loam 0.15 0.08 I
Residential 58 0.35 0.25
Industrial/Commercial/Institutional 30 0.6 0.5
Woodland 72 0.35 0.15
Roadway 39 0.85 0.7 I I
Wetland 15 Flat/Grass,shrubs-Clay Loam 0.1 0.05
Composite Runoff Coefficient I 0.261 0.17 I

I I I I
Reference Location Toronto Intemational Airport - Normals 1971 to 2000 I I
Latitude 43°41' N

Longitude 79°38'W
Elevation 173 m

Potential Evapotranspiration (PET) = 16d(1 OT/I)" Thomthwaite Method (Palmer and Havens, 1958) I
where: PET = Potential evapotranspiration in mm I I ---

T = Mean monthly air temperature in °c I
I

I = Annual thermal index = Sum of monthly indices i I
i = (T/5)1.514 Note: i=O when average T (0C) < 0 I
d - Correction factor for monthly sunshine duration I I
a = 0.49 + 0.0179 I - 0.0000171 12 + 0.000000675 13 I F I I
I [ I 1 I 1 I

URO = Pre-development runoff I I I I
AET=Actual evapotranspiration under pre-development conditions I I

=1UI = Infiltration for pre-development (U) conditions. When mean air temperature is < O°C, infiltration (UI*) is assumed to = 0.5*(precipitation - runoff) rUS = Water surplus due to unaccountable losses; such as sublimation of snow --
UR = Pre-development (U) recharge = UI x available area 1 I I I
DRO = Post-development runoff 1
DAET=Actual evapotranspiration under post-development conditions
DS=Water surplus due to unaccountable losses; such as sublimation of snow 1 I
DI=lnfiltration for post-development (U) conditions. When mean air temperature is < O°C, infiltration (01*) is assumed to = 0.5*(precipitation - runoff) I I
OR = Post development recharQe = UI x available area 1 I I I I

j I I I I I I ! I i
Month I Mean T GC I Prec mm I Rain mm I Snow mm I i d PET mm AET mm I URO mm UROm3 1 Ulmm Ulmm* URm3 10AET mml DRO mm DROm3 01 mm DI*mm I DRm3

January 1 -6.3 52.21 24.9 31.11 0.000 Oi 0.01 0.01 8.1 4711.11 44.1 22.0, 1275641 0.0 8.8 50921 43.4 21.71 125658
February 1 -5A 42.61 22.3 22.1 0.000 01 0.01 0.0 6.6 3844.71 36.0 18.0. 1041041 0.01 7.2 41556 35.4 17.7 102549
March I -0.4\ 57.1! 36.71 19.2 0.000 0 0.0 1 0.0 8.9 5153.31 48.2 24.1 139538 0.0 9.6. 55701 47.5 23.71 137454
April 6.31 68.4 62.4 5.7 1.4191 1.12 31.51 31.5 17.31 10003.51 19.6, 19.6 113689 31.51 18.1 1045841 18.8 18.8 109140
May 1 12.91 72.51 72.41 0.1 4.199 1.241 76.1 54.21 18.31 10603.11 0.01 0.01 0 53.4 19.11 110853 0.0 0.0 0
June I 17.81 74.21 74.2 0.0 6.837 1.3 113.31 55.5i 18.7 10851.81 0.01 0.01 0 54.61 19.6' 113452 0.0 0.0 0
July I 20.8 74.41 74.41 0.01 8.656 1.281 132.2! 55.61 18.81 10881.01 O.O! 0.0 0 54.8 19.61 113758 0.0 0.0 0
August I 19.91 79.61 79.6 0.01 8.0951_ 1.18 116.11 59.5! 20.11 11641.51 O.O! 0.01 0 58.6 21.0 1217081 0.0 0.0 0
September 1 15.3 77.5 77.51 0.01 5.437 1.05 17.6 57.91 19.61 11334.41 0.01 0.0 0 57.0 20.5 1184981 0.01 0.0 0
October ! 8.9' 64.11 63.41 0.51 2.394 0.92 37.7 37.7 16.2 9374.61 10.21 10.21 59216 37.71 16.9 980091 9.5 9.5 54954
November I 3.21 69.31 62.0! 7.61 0.509 0.79 10.6 10.61 17.5' 10135.11 41.2 41.21 238404 10.6! 18.3 1059601 40.4 40.4 233796
December I -2.91 60.9 34.71 29.21 O.OOOi 0 O.O! 0.01 9.51 5496.21 51.4 25.71 148824 0.0 10.31 59408 50.6 25.3 146602
Year 1 7.51 792.81 684.5! 115.51 37.547 I 595.01 362.5 179.71 1040301 250.7. 160.91 931340 358.1 189.01 1094406· 245.7 157.2 910153

April 2010
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