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1 INTRODUCTION

11 SITE DESCRIPTION

WSP Canada Group Limited (WSP), was retained by National Homes (Plains Road) LP to prepare a Hydrogeological Study
for the proposed residential development located at 484-490 Plains Road East in Burlington, Ontario (the “Site”). The Site
location is shown in Figure 1. The water balance analysis consisted of a site water balance examining the pre-existing and
the proposed post-development conditions.

The Site is approximately 1.84 hectares (ha) in area and currently operates as a multi-tenant single level commercial
property, with businesses such as Home Hardware, Dollar Tree, etc. The lands immediately surrounding the Site primarily
consists of commercial, residential and institutional developments.

National Homes is proposing to redevelop the Site with two 8-storey condominiums and seven 3-storey stacked back-to-
back townhome blocks, resulting in a total building coverage area of 7,565 m? The two condominiums and stacked
townhomes will have one level of underground parking and will include municipal servicing for water and sewers.

1.2 SCOPE OF WORK

WSP’s primary purpose of this assessment was to:
— Conduct a background review of previous site investigation reports and available published background
hydrogeological reports, well records and geological mapping;

— Review of geological and hydrogeological conditions present at the boreholes on the Site. This includes a review of the
following:

— Results of groundwater level monitoring and interpreted groundwater flow directions and gradients;
— Hydraulic conductivity testing results; and,
— Groundwater quality results;

— Preparation of a site-specific annual water balarnce that assesses the pre-existing and post-development recharge
(infiltration) at the Site. The water balance was prepared using local climate data provided by Environment Canada
and the methodology outlined in the MOE Stormwater Management Planning and Design Manual (2003); and,

— Identify anticipated dewatering requirements that may be necessary during construction and long-term operation of
the building complex.
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2 REGIONAL PHYSIOGRAPHY AND
GEOLOGICAL SETTING

The Site is located in the Iroquois Plains physiographic region, as defined by Chapman and Putnam (1984). The Iroquois
Plains extends 305 km along the western part of Lake Ontario, with varying conditions from the Niagara River to the Trent
River. In more detail, Chapman and Putnam (1984) subdivided the Iroquois Plains into smaller areas to account for the
varying conditions along this region. The Site and its surrounding area are described as being situated in a former gravel
bar (extending between Hamilton and Toronto), with the nearby shoreline consisting of distinct bluff cuts into the red shale
of the Queenston Formation.

The surficial geology of the Site and the surrounding area is mapped as sand and is shown on Figure 2. Ministry of Natural
Resources mapping (accessed via Ontario Geological Survey (0GS) OGS Earth published by the Ontario Ministry of Natural
Development, Mines and Forestry), indicates the regional surficial geology on the Site is comprised of coarse-textured
glacio-lacustrine deposits of sand, gravel, minor silt and clay.

According to bedrock mapping provided by the OGS Earth website, bedrock in the area of the Site and the Study Area is
identified as the Queenston Formation consisting of shale, limestone, dolostone, and siltstone. According to the Phase One
ESA completed at the Site, the depth to bedrock is estimated to be approximately 17 mbgs in the vicinity of the Site, based
on Geology Ontario drift thickness mapping for Ontario.

The Site is generally flat with a slight slope from the northwest to southeast and with elevations ranging between
approximately 98.0 to 96.7 m above sea level (masl). Based on groundwater levels measured at the Site, the inferred
shallow groundwater flow direction is southerly.
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3 HYDROGEOLOGICAL EVALUATION

3.1 SITE INVESTIGATIONS

WSP completed a Phase Two Environmental Site Assessment (ESA) and a geotechnical investigation at the Site between
June 29,2016 and August 9, 2017. A total of 39 boreholes were drilled to depths ranging from 6.1 to 17.4 metres below ground
surface (mbgs) in 6 stages. Drilling was conducted in six separate drilling events, with progressive work programs to
supplement subsurface data for the Phase Two ESA and geotechnical investigation. Details of the number of boreholes

advanced and monitoring wells installed, including the dates of the investigations are listed in Table 1 below:

Table 1: Summary of Site Investigations

TYPE OF SITE
DATE INVESTIGATION SITE INVESTIGATION DETAILS
June 29 to 30, 2016 Phase Two ESA site Drilling of 8 boreholes at 8 locations, with 5 installed as monitoring

characterization and
geotechnical investigation

wells

October 18 to 20, 2016

Phase Two ESA delineation of
soil impacts at depth

Drilling of 6 boreholes at 5 locations, with 6 installed as monitoring
wells

November 21 to 23, 2016

Phase Two ESA additional
horizontal delineation

Drilling of 7 boreholes at 5 locations, with 7 installed as monitoring
wells

January 24 to 31, 2017

Phase Two ESA additional
horizontal delineation

Drilling of 10 boreholes at 9 locations, with 10 installed as monitoring
wells

April 17 to 18, 2017

Supplemental geotechnical
investigation

Drilling of 5 boreholes at 5 locations, with 1 installed as a monitoring
well

August 9, 2017

Supplemental Phase Two ESA
additional

Drilling of 3 boreholes at 3 locations, with 3 installed as monitoring
wells

Eighteen monitoring wells, equipped with 2-inch PVC well screens (3.0 m length) were installed at fifteen locations to
depths ranging between 5.1 and 16.5 mbgs (base of screens). Fourteen monitoring wells, equipped with a 1.5 m length
screen were installed at twelve locations to depths ranging between 6.8 and 16.7 mbgs. Shallow and deep nested wells were
installed at five locations (BH16-3/D, BH16-6/D, BH16-9/D, BH16-11/D and BH17-6/1). Shallow, intermediate and deep
nested wells were installed at three locations (BH16-10/1/D, BH16-12/1/D and BH16-13/1/D). The borehole and monitoring
well locations are shown on Figure 3 and the borehole logs are included in Appendix A.

The monitoring wells were used for obtaining water levels and conducting hydraulic conductivity testing (discussed in
Section 3.2.3 and Section 3.2.4, respectively). Findings of the Phase Two ESA are summarized in Section 3.1.1 and the

geotechnical investigations are discussed in Section 3.2.1.

3.1.1

FINDINGS OF PHASE TWO ENVIRONMENTAL SITE ASSESSMENT

Based on a review of the information collected in WSP’s Phase Two ESA, dated July 2017, WSP provided the following

findings:

1 On October 24, 2016, groundwater samples from monitoring well BH16-10 indicated an exceedance for the VOC
parameter tetrachloroethylene at the well. Subsequent resampling indicated a persistence of this parameter at
this well, but not at the other locations and not in the deeper groundwater within the Silty Clay Till. Delineation
has achieved for tetrachloroethylene;

2 On October 24, 2016, groundwater samples collected from monitoring wells: BH16-9 and BH16-11 were analyzed
for the following Potential Contaminants of Concern (PCOCs): Metals and Inorganics (M&Is) and Volitile Organic

HYDROGEOLOGICAL STUDY WSP
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Compounds. The analytical results for groundwater indicated exceedances for copper and lead at the two wells.
The other tested parameters met for the MOECC Site Condition Standards (SCS). Subsequent groundwater
resampling on November 28, 2016 and March 29, 2017 did not exhibit exceedances for M&Is and therefore it was
concluded these contaminants were not considered a concern in groundwater;

3 Similarly, on November 28, 2016, groundwater samples were collected from BH16-12 and analyzed for M&Is and
VOCs. The analytical results reported elevated concentrations for tetrachlorethylene at the well. The other tested
parameters met the MOECC SCSs. This tetrachloroethylene contamiantion is not considered a concern in
groundwater at BH16-12; and,

4 On April 5, 2017, groundwater samples were collected from monitoring well BH16-9 and analyzed for the
following potential contaminants of concerns PHCs and VOCs. The analytical results for groundwater indicated
exceedances for PHC Fractions F2 and F3.

Supplemental investigations to delineate the PHC Fractions F2 and F3 at the Site were conducted in August 2017, with
additional drilling to occur in October 2017. The monitoring of static water levels completed in September 2017 of BH17-
12, BH17-13 and BH17-14 were taken into consideration as part of this Hydrogeological Study.

HYDROGEOLOGICAL STUDY WSP
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3.2 SITE GEOLOGY

3.2.1 SITE STRATIGRAPHY

The borehole drilling completed by WSP indicates that asphalt was encountered in majority of the boreholes (asphalt was
not observed in BH17-2, BH17-3, BH17-12, BH17-13 or BH17-14), ranging in thickness from 0.05 m to 0.18 m, overlaying
granular base ranging in thickness from 0.08 m to 0.46 m. Concrete was encountered at the surface of two boreholes, BH17-
2 and BH17-3, with thicknesses ranging from 0.10 to 0.36m. Fill material, generally described as silty sand with trace clay,
was observed underlying the asphalt and granular base in all of the boreholes, and extended to depths ranging from 1.80
mbgs to 5.40 mbgs. Standard Penetration Testing was carried out within the fill material and ‘N’ values ranging from 0 to
16 blows per 300 mm penetration were recorded, indicating a very loose to compact state.

Silty sand deposits underlying the fill material were encountered in all the boreholes and extended to depths ranging from
5.60 mbgs to 8.10 mbgs. A silty sand seam was observed at BH17-9 between depths of 13.90 and 15.70 mbgs.

Silty Clay Till deposits were encountered in all boreholes with the exception of borehole BH16-1, BH16-5, BH16-12, BH16-
13 and BH16-14 and extended to depths ranging from 8.23 mbgs to 15.7 mbgs. The Silty Clay Till was underlain by Silty Clay
deposits in BH16-10D, BH16-11D, BH16-12D, BH16-13D, BH17-7 and BH17-9 to BH17-11 and extended to depths ranging
from 13.9 mbgs to 17.7 mbgs.

3.2.2 GRAIN SIZE ANALYSIS

As part of geotechnical investigations, WSP submitted fourteen soil samples for grain size analysis. The results of these
grain size analyses were reviewed and used to provide estimates of hydraulic conductivity and soil classification for use in
the water balance analysis. The grain size curves are found in Appendix B. The location and depth of soil samples that
were tested for grain size distribution and the estimated hydraulic conductivity are presented on Table 2.

The estimates of hydraulic conductivity presented in Table 2 were obtained based on grain size results using the Hazen
approximation:

K =0.01 x Cd,y* (m/sec)

Where:

K = bulk hydraulic conductivity (m/sec);

dy, = grain size at which point 10% of the soil passes the sieve (mm); and,

C = a constant generally set at 1 for these units.
HYDROGEOLOGICAL STUDY WSP
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Table 2: Hydraulic Conductivity Estimates based on the Hazen Approximation

BOREHOLE ID DEPTH (MBGS) SOIL DESCRIPTION Dio (MM) HAZEN ESTIMATE (M/SEC)
BH16-3 1.5-2.1 Silt sand, trace clay 0.0135 1.82E-06
BH16-10I 7.3-8.1 Sand, trace silt & clay, trace gravel 0.0676 4.57E-05
BH16-121 7.3-7.9 Sand, some silt, trace clay, trace gravel 0.0514 2.64E-05
BH16-131 6.7-7.3 Sand, trace silt & clay, trace gravel 0.0598 3.58E-05
BH17-1 2.4-3.7 Silty sand, trace clay, trace gravel 0.0049 2.40E-07
BH17-1 7.3-8.2 Sand, some silt, some gravel, trace clay 0.0543 2.95E-05
BH17-2 6.1-6.7 Sand, trace silt & clay 0.0868 7.53E-05
BH17-3 0.5-1.2 Silty sand, some clay 0.0013 1.69E-08
BH17-3 3.1-3.7 Silty sand, trace clay 0.0055 3.03E-07
BH17-3 6.7-7.3 Sand, trace silt, trace clay, trace gravel 0.0615 3.78E-05
BH17-4 7.9-8.5 Sand, trace silt & clay, some gravel 0.0677 4,58E-05
BH17-5 7.3-8.23 Sand, some silt, trace clay 0.0234 5.48E-06
BH17-8 10.7-11.1 Silty clay till, some sand, trace gravel 0.001 1.00E-08
BH17-9 6.1-6.6 Sand, trace silt, trace clay, trace gravel 0.0699 4.89E-05
Notes:

Grain size diameters and calculated hydraulic conductivities shown with bold italics are estimated as grain size did not reach dio

The tri-linear soil classifications obtained through the grain size analyses were used to derive the soil classification for
estimating infiltration input into the water balance analysis. The percentage composition of soils was categorized as
percentages of sand, silt, and clay and compared against classifications in a tri-linear soil classification chart. The results
are presented on Table 3, and the tri-linear plot is found in Appendix B. As discussed in Section 3.2, the predominant soils
found within shallow depths are Silty Sand (and typically classified as Loamy Sand), and underlying this material is
generally observed to be Silty Clay Till (typically classified as Silty Clay Loam). Based on the information presented in
Table 3, Loamy Sand was considered representative of the soils found near surface for input into the water balance.

HYDROGEOLOGICAL STUDY
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Table 3: Tri-Linear Soil Classification

BOREHOLE DEPTH % % %
ID (MBGS) SOIL DESCRIPTION SAND  SILT CLAY SOIL CLASSIFICATION

BH16-3 1.5-2.1  |SILTY SAND, trace clay 76 19 5

Loamy Sand
BH16-10I 7.3-8.1 SAND, trace silt & clay, trace gravel 89 8 3 Sand
BH16-121 7.3-7.9 SAND, some silt, trace clay, trace gravel 84 13 4

Loamy Sand
BH16-131 6.7-7.3 SAND, trace silt & clay, trace gravel 88 8 4

Loamy Sand
BH17-1 2.4-3.7 SILTY SAND, trace clay, trace gravel 65 28 7

Sandy Loam
BH17-1 7.3-8.2 SAND, some silt, some gravel, trace clay 85 12 3

Loamy Sand
BH17-2 6.1-6.7 SAND, trace silt & clay 91 7 2

Sand
BH17-3 0.5-1.2 SILTY SAND, some clay 61 27 12

Sandy Loam
BH17-3 3.1-3.7  |SILTY SAND, trace clay 62 33 5

Sandy Loam
BH17-3 6.7-7.3 SAND, trace silt, trace clay, trace gravel 89 9 2

Loamy Sand
BH17-4 7.9-8.5 SAND, trace silt & clay, some gravel 88 9 3

Loamy Sand
BH17-5 7.3-8.23 | SAND, some silt, trace clay 82 13 5

Loamy Sand
BH17-8 10.7-11.1 |SILT CLAY TILL, some sand, trace gravel 13 50 37 .

Silty Clay Loam
BH17-9 6.1-6.6 SAND, trace silt, trace clay, trace gravel 89 7 4 sand
Notes:

The percentages expressed in the table above are based on the proportions of Clay, Silt, and Sand sized particles only, excluding Gravel content.

3.2.3 HYDRAULIC CONDUCTIVITY TESTING

In situ hydraulic conductivity testing, consisting of falling and rising head tests, was carried out by WSP staff at BH16-3D,
BH16-101, BH16-121, BH16-131, BH17-1 and BH17-3 on February 6 and 7, 2017 and at BH16-11D, BH17-5 and BH17-9 on June
13, 2017 to provide estimates of in situ hydraulic conductivity of the deposits at the Site. The hydraulic conductivity
testing was generally carried out by rapidly inserting a slug with a known volume down the well to displace the water, and
a falling head test was carried out. After the water level stabilized, the slug was removed and a rising head test was carried
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out!. The recovery of the water levels in the well was measured over time until they had recovered to the original water
level. WSP’s recovery data was analysed with Aquifer Test Pro software, using the Bouwer and Rice (1976) approach.

The analyses are found in Appendix C and the results of the tests are summarized on Table 4. These values are considered
representative of the horizontal hydraulic conductivity in the immediate vicinity of the well.

Table 4: Hydraulic Conductivity Estimates based on Slug Testing

SCREEN HYDRAULIC
MONITORING INTERVAL CONDUCTIVITY
WELL ID (MBGS) SOIL DESCRIPTION FALLING HEAD (M/SEC) RISING HEAD (M/SEC)
BH16-3D 13.37-16.37 SILTY CLAY TILL 6.0x107 N/A
BH16-101 6.70-8.20 SANDY SILT to SILTY SAND 2.1x10° 2.0x10°
1.9x10°

BH16-11D 14.03-15.53 SILTY CLAY 5.7x10% N/A
BH16-121 6.81-8.31 SILTY SAND 1.1x10° 1.5x10°%
BH16-131 6.89-8.39 SILTY SAND 8.7x10°¢ 8.8x10°
BH17-1 5.79-7.29 SAND, SILTY SAND 3.0x10° N/A
BH17-3 6.72-8.22 SILTY SAND 2.9x10° N/A
BH17-5 6.68-8.18 SILTY SAND to SANDY SILT 3.2x10° N/A
BH17-9 5.29-6.79 SILTY SAND 4,7x107 N/A

The hydraulic conductivities estimated by the slug testing fall within a range of 5.7 x 10®m/sec to 3.2 x 10° m/sec. The
geometric mean hydraulic conductivity of the Silty Sand to Sandy Silt is 1.0 x 10 m/sec, while the geometric mean
hydraulic conductivity of the Silty Clay 1.9 x 107 m/sec. It is noted that Freeze and Cherry (1979) indicates that the
approximate hydraulic conductivity for silty sand may range from 107 m/sec to 10° m/sec, and the majority of these
results fall within the middle portion of this range.

3.2.4 GROUNDWATER LEVEL MONITORING

Manual water level readings were recorded by WSP staff at the available monitoring wells on July 11, October 24,
December 10, 2016 and February 7, June 13 and Sept 11, 2017. Static water levels were measured by lowering a water level
meter into each of the monitoring wells, and the depth to the water recorded. The results of groundwater levels measured
by WSP at the Site are tabulated in Table SWL-1 provided in Appendix D. Groundwater levels across the Site decreased
from July 11 to October 24, 2016 with declines observed to range between 0.15 and 0.17 m. During the fall months (October
24 to December 10, 2016), groundwater levels continued to generally decrease, with further declines in the water levels
ranging from 0.03 and 0.09 m, with the exception of monitoring wells BH16-6D, BH16-16-9D and BH16-11D, where water
levels were observed to rise, with ranges from 0.03 and 0.58 m.

Groundwater levels generally increased from December 10, 2016 to February 7, 2017 with rises in the water levels ranging
from 0.02 and 0.21 m, with the exception of monitoring wells BH16-3D, BH16-11, BH16-11D, and BH16-12D water levels
decreased between 0.03 and 0.53 m. Groundwater levels continued to increase from February 7 to June 13, with ranges
between 0.36 and 0.78 m. During the summer months (June 13 to September 11, 2017) groundwater levels were observed to
decrease, with declines ranging between 0.18 and 0.28 m.

The shallow and deep interpreted groundwater flow patterns at the Site from June 2017 are shown on Figure 4Error!
Reference source not found. and Figure 5, respectively. Shallow groundwater is interpreted to flow from northwest to

TA rising head test was not carried out at BH16-3D, BH16-11D, BH17-1, BH17-3, BH17-5 and BH17-9
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southeast (94.75 masl to 92.75 masl) at a gradient of about 0.011. Deeper groundwater is interpreted to flow from
northwest to southeast at the southern portion of the Site (93.5 masl to 92.75 masl) at a gradient of about 0.015.

Vertical gradients are available at eight monitoring well nests, (BH16-3/D, BH16-6/D, BH16-9/D, BH16-11/D, BH16-10/D,
BH16-12/D, BH16-13/D BH17-6/1) (see Table SWL-1 in Appendix D). Downward gradients were generally identified at all
well nests, with the exception of locations BH16-6 and BH16-9 on December 10, 2016, locations BH16-3, BH16-10 and BH17-
6 on June 13, 2017 and locations BH16-10, BH16-12 and BH17-6 on September 11, 2017, on which dates the above noted
locations exhibited upward gradients. The downward gradients are generally higher at monitoring well nest location
BH16-11, ranging between 0.07 and 0.10. The downward gradients are generally lower at the southern-most portion of the
Site, ranging between 0.02 (downward) at location BH16-10 and 0.12 (upward) at location BH16-9. These findings imply
that groundwater recharge is generally occurring at the Site.
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4 HYDROGEOLOGICAL ASSESSMENT

41 WATER BALANCE METHODOLOGY

The MOE Stormwater Planning and Design Manual (2003) offers a method to estimate the infiltration on the Site, based on
alocal infiltration factor “i”, which is applied to the available water surplus to determine the groundwater recharge for a
given area with pervious cover. The methodology considers factors such as the soil type, topography, and vegetation to

arrive at the amount of water infiltrating into the ground. The remaining water surplus is considered runoff.

Under the post-development conditions, the infiltration factor is recalculated to account for changes in soil types,
vegetation, and topography after development, and the infiltration and runoff at the pervious land areas are recalculated.
As the land after development will have impervious surfaces that prevent infiltration, such as building footprints, road,
and parking areas, the pervious area available for infiltration is generally reduced. Furthermore, there is limited
opportunity for evapotranspiration (ETR) on these impervious surfaces, other than evaporative losses from wetting and
ponding of water in shallow depressions (estimated at 10% of total precipitation), and so total precipitation is applied to
these surfaced instead of the water surplus.

4.2 CLIMATE AND WATER SURPLUS

Environment Canada inputted their climate data into a computer model (Johnstone and Louie, 1983) to provide actual
evapotranspiration and water surplus inputs for soils with different water holding capacities (WHCs). The inputs used for
the water balance calculations are based on information provided by Environment Canada using climate data from the
Hamilton Royal Botanical Gardens (RBG) meteorological station (43°16’-N 79°52’-W) for the period 1951 to 1996, using a
water holding capacity of 75mm (section 4.3), with mean annual precipitation of 861 mm and actual evapotranspiration of
518 mm/year. The Hamilton RBG is located approximately 5.5 km southwest from the Site, along the edge of Hamilton
Harbour.

4.3 INPUTS TO WATER BALANCE

Site specific inputs used in the water balance analyses are summarized in Table 5. The rationale for the pre-development
and post-development inputs is discussed in Section 4.3.1 and Section 4.3.2.

Table 5: Site Specific Infiltration Factors

INFILTRATION

FACTOR PRE-DEVELOPMENT POST-DEVELOPMENT

Topography Gentle Slopes (1.76%, 18,385 m?) 0.12 Gentle Slopes (1.76%, 18,385 m?) 0.12

Soils Silty sand, trace clay (Loamy sand) 0.30 Silty sand, trace clay (Loamy sand) 0.30

Cover Landscaping (1,724 m?) 0.05 Landscaping (4,990 m?) 0.05
Weighted i-Factor 0.470 0.470
HYDROGEOLOGICAL STUDY WSP
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4.3.1 PRE-DEVELOPMENT CONDITIONS

The pre-development conditions at the Site comprised of urban lawns which in a Loamy Sand (Section 3.2.24.3.1) would
lead to a soil WHC of 75 mm as defined on Table 3.1 of the MOE Stormwater Planning and Design Manual (2003), which was
used in analysing the existing condition for the water balance.

With the exception of some pervious vegetated areas found along the southwest, southeast and northeast limits of the site
(1,724 m?), the majority of the area of the Site (16,661 m?) is impervious in the pre-development condition, consisting of
roof and pavement areas. The pre-development infiltration factor for the Site is calculated at 0.470, based on the following:

— The surficial soils at the Site based on borehole drilling conducted by WSP consist of Silty Sand. As discussed in
Section 3.2.2, based on grain size analysis the surficial soils are best classified as Loamy Sandy (i, = 0.30).

— Vegetation cover along the southwest, southeast and northeast limits of the Site consists predominantly of shallow
rooted crops (i.e. manicured lawns) which has an i of 0.05.

— Topography on the Site ranges from 0.62% grades to 2.90% grades (with an average of 1.76%), which has an i, of 0.12.

4.3.2 POST-DEVELOPMENT CONDITIONS

The Final site plan (dated October 2, 2017) was used to determine the pervious and impervious areas in the post-
development conditions, which are summarized in Table 6 below. The pervious area of the Site post-development was
calculated to be 2,557 m? and the total impervious area is 15,828 m2 Note that of this 15, 828 m? of impervious area,

2,433 m? of landscaped green space overlies the underground parking area and while classified as impervious, it is treated
as having high ETR. The pervious and impervious areas, along with their relationships with ETR, evaporation and direct
infiltration are summarized in Table 6.

Table 6: Summary of Pervious and Impervious Areas in the post-development conditions

SURFACE AREA TYPE AREA (M?) ETR? EVAPORATION? DIRECT INFILTRATION?
IMPERVIOUS AREA (ROOF) 7,585 No Yes - 10% No
IMPERVIOUS AREA (LANDSCAPE OVER UNDERGROUND GARAGE) | 2,433 Yes | Yes - Part of ETR No
IMPERVIOUS AREA (PAVED SURFACES AND INTERLOCK) 5,810 No Yes - 10% No

PERVIOUS AREA (LANDSCAPED) 2,557 Yes | Yes-Part of ETR Yes

TOTAL AREA 18,385

The post-development infiltration factor for the Site was calculated at 0.470, based on the following:

— Existing fill material present at the Site, extending in depths to between 1.8 m and 5.4 mbgs, are not suitable for
supporting any settlement sensitive structures. If engineered fill needs to be imported to the site, as recommended by
the geotechnical investigations completed by WSP, engineered fill meeting OPSS Granular ‘B’ sand and gravel fill
would be suitable for importation to the site and would need to be compacted to 100% Standard Proctor Maximum Dry
Density throughout. Based on this information, the imported engineered fill and the existing fill on the site will be
classified as Loamy Sand, and the i, was assigned a value of 0.30.

— Vegetation cover of the pervious areas will consist of landscaped lawns and was assigned an iy, of 0.05. It should be
noted that although the final site plans show a total area of landscaping across the Site of approximately 4,990 m? this
entire area was not fully considered to be contributing to infiltration at the Site. About half of this landscaped area
(2,443 m?) is underlain by impervious subsurface structures (i.e. underground parking and basements), which would
be constructed with drainage systems.

— Topography of the Site in the post-development condition will be generally flat and similar to the pre-development
conditions. The iy, was assigned a value of 0.12.

HYDROGEOLOGICAL STUDY WSP
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4.4 WATER BALANCE

4.4.1 PRE-DEVELOPMENT AND POST-DEVELOPMENT WATER BALANCE

Under the pre-development condition, the Site was considered pervious over an area of 1,724 m2 Under the post-
development condition, the Site is proposed to be pervious over an area of 2,557 m? Additionally, in the post-development
scenario, the overall ETR across the Site is improved through the proposed landscaped areas over the underground garage
(i.e. pervious areas that does not allow direct infiltration) consisting of 2,433 m2 The water surplus under both these
conditions is 343 mm/year and the infiltration factor was calculated to be 0.470. Therefore, pre- and post-development
infiltration at the pervious areas across the Site is estimated at approximately 161.2 mm/year, with infiltration volumes
estimated at approximately 278 m*/year in the pre-development conditions and 412 m*/year in the post-development
conditions. Surface runoff at the Site for pre- and post-development conditions was estimated at roughly 13,224 m*/year
and 11,679 m*/year, respectively. The water balance was prepared using the contributions listed in Table 7 and inputs
discussed in Section 4.3. The results of the post-development water balance for the Site (1.84 ha) are summarized in Table
8 and detailed calculations presented in Table WB-1 in Appendix E.

Under the post-development scenario, infiltration across the Site is calculated to be increased by 48% (albeit from
278 m*/year to 412 m*/year) and the overall runoff decreases by about 12%, resulting from an increase of urban
landscaping in the post-development conditions.

Table 7: Contributions in Pre-Development and Post-Development Conditions

PRE-DEVELOPMENT POST-DEVELOPMENT DIFFERENCE

Water Balance Statistics mm/year mm/year mm/year

Precipitation 861.0 861.0 +0.0
Evapotranspiration 518.0 518.0 +0.0

Surplus 343.0 343.0 +0.0

Infiltration Factor (dimensionless) 0.470 0.470 +0.0

Infiltration 161.2 161.2 +0.0

Runoff (from pervious areas) 181.8 181.8 +0.0
HYDROGEOLOGICAL STUDY WsP
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Table 8: Pre and Post Development Water Balance

PRE-DEVELOPMENT POST-DEVELOPMENT DIFFERENCE

Site Statistics m? m? m?
Impervious Area (Roofs) 5,200 7,585 2,385
Impervious Area (Pavement, etc.) 11,461 5,810 -5,651
Pervious Area (Underlain by
Underground Parking Garage) 0 2433 2433
Total Impervious Area 16,661 15,828 -833
Pervious Area (Not Underlain by

A 1,724 2,557 833
Underground Parking Garage)
Total Site Area 18,385 18,385 +0.0
Water Volumes m?/year m?/year m?/year
Precipitation (Entire Site Area) 15,829 15,829 +0.0
Evapotranspiration (Pervious 893 1325 +431

Area)

Evapotranspiration (Area
Underlain by Underground 0 1,260 +1,260
Parking Garage)

Total ETR 893 2,585 +1,692

Evaporation Impervious Surfaces 1,435 1,153 -281

Runoff (Impervious Surfaces -

4,030 5,878 +1,848
Roofs)
Runoff (Impervious Surfaces - 8,881 4,502 -4,379
Pavement)

Runoff (Landscaped Area
Underlain by Underground 0 835 +835
Parking Garage)

Runoff (Pervious Surfaces) 319 465 +151

Total Runoff 13,224 11,679 -1,545
Infiltration 278 412 +134

Tot-al E1:R, Evaporation, Runoff, 15,829 15,829 0.0

Infiltration
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4.4.2 DEWATERING REQUIREMENTS

A review of available borehole logs, static water levels, findings of completed geotechnical investigations and known
proposed depths of sub-surface foundation structures was conducted to determine anticipated dewatering requirements
for construction activities. The geotechnical investigations completed by WSP in 2016 and 2017 recommended
conventional shallow foundations to support the three-storey townhomes and deep foundations (i.e., caissons) to support
the proposed six-storey condominiums. The conventional shallow foundations have proposed minimum founding depths
ranging from 2.3 to 3.6 mbgs and the deep foundations have proposed minimum founding depths ranging from 10.1 to
11.0 mbgs.

Static water level measurements recorded across the Site between July 2016 and September 2017 ranges between 2.7 and
5.4 mbgs. The approximate depth of the underground parking garage is 3.6 mbgs and the proposed range of minimum
depth for the conventional shallow foundations is between 2.3 and 3.6 mbgs. It is anticipated that dewatering may be
required to excavate and install shallow foundations for the 3-storey townhomes with the 1 level underground parking
garage.

Based on the information summarized above, it is anticipated that construction works associated with the installation of
shallow foundations and/or sewer services at the Site will intercept the groundwater and that construction dewatering
should be anticipated. The preliminary review of available information suggests that required dewatering rates will be in
excess of 400,000 litres/day. Based on the anticipated dewatering rates being in excess of 400,000 litres/day, a Permit to
Take Water (PTTW) from the Ministry of Environment and Climate Change will be required. Alternatively, if the
dewatering rates are calculated to be less than 400,000 litres/day, an Environmental Activity Sector Registry (EASR) from
the MOECC will be required.

Long-term operations of the building sub-drainage system network, will likely require pumping of the collected
groundwater to the nearby sewer networks, which may also be subject to issuance of a separate, long-term PTTW for the
operation of the system, if the daily maximum sub-drainage rates are found to exceed 50,000 litres/day.

A detailed assessment will be required at the detailed design stage to determine the quantity of groundwater required for
dewatering, to support an anticipated Permit to Take Water (PTTW) application. The application for these permits
requires the applicant to address how much water will be withdrawn, over what time period, where it will be discharged
to, the water quality discharge parameters that are to be met, the expected zones of influence and effects on natural
features. Monitoring and mitigation measures would also be required and would be identified in the application. For long
term monitoring, information such as flow rates for pumping of sub-drainage networks and water treatment
requirements, would also need to be addressed at the detailed design stage.

EASR and PTTW applications are submitted after detailed design and in advance of the construction works. Scheduling
excavation works for the late summer, if practical, will further serve to reduce groundwater flows into excavations as this
is the time of year when groundwater levels are typically at their lowest.
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5 CONCLUSIONS AND
RECOMMENDATIONS

The 1.84 ha Site is presently covered by buildings and asphalt ranging in thickness from 0.05 m to 0.18 m, overlaying
granular base ranging in thickness from 0.08 m to 0.46 m. Fill material, generally described as silty sand with trace clay,
extended to depths ranging from 1.8 mbgs to 5.4 mbgs. Silty sand deposits underlying the fill material extended to depths
ranging from 5.6 mbgs to 8.1 mbgs. A silty sand seam was observed at BH17-9 between depths of 13.9 and 15.7 mbgs. Silty
Clay Till deposits extended to depths ranging from 8.2 mbgs to 15.7 mbgs and was underlain by Silty Clay deposits at eight
borehole locations and extended to depths ranging from 13.9 mbgs to 17.7 mbgs. Hydraulic conductivity testing
performed at the Site has estimated the hydraulic conductivity of the Sandy Silt to be roughly 1.0x10°m/sec, and the Silty
Clay about 1.9 x 107 m/sec.

Shallow groundwater is interpreted to flow from northwest to southeast (94.75 masl to 92.75 masl) at a gradient of about
0.011. Deeper groundwater is interpreted to flow from northwest to southeast at the southern portion of the Site

(93.5 masl to 92.75 masl) at a gradient of about 0.011. Downward gradients were generally identified at the Site with lower
gradients at the southern-most portion of the Site, ranging between 0.02 (downward) at BH16-10/D and 0.12 (upward) at
BH16-9/D. These findings imply that groundwater recharge is generally occurring at the Site.

A hydrogeological assessment using a water balance methodology was carried out at the Site and it was demonstrated that
infiltration at the Site will be improved due to the proposed post-development plans to incorporate an increase in
vegetative lands along the perimeter of the Site. The findings of the annual water balance for the post-development
conditions indicated that runoff across the Site is further reduced through the proposed 2,443 m? of landscaped area over
the underground garage (i.e., impervious areas) which will contribute to the improvement of the overall ETR across the
Site and thereby lower runoff from these areas. Under the proposed design, infiltration across the Site is calculated to be
increased by 48% and the overall runoff decreases by about 12%.

Based on the a review of available borehole logs, static water levels, findings of completed geotechnical investigations and
known proposed depths of sub-surface foundation structures, it is anticipated that construction works associated with the
installation of shallow foundations and/or sewer services at the Site will intercept the groundwater and construction
dewatering is anticipated. A detailed assessment will be required at the detailed design stage to determine the quantity of
groundwater required for dewatering, to support an anticipated PTTW or EASR application with the MOECC.

Long-term operations of the building sub-drainage system network, will likely also require pumping of the collected
groundwater to the nearby sewer network, and which may also be subject to issuance of a separate, long-term PTTW for
the operation of the system if the maximum daily rates are calculated to exceed 50,000 litres/day.
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6 STANDARD LIMITATIONS

Standard Limitations are presented in Appendix F as they apply to this report.
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APPENDIX

A BOREHOLE
LOGS



LOG OF BOREHOLE BH16-1

1 OF 1

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Solid Stem Auger

Diameter: 115mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17
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LOG OF BOREHOLE BH16-2

1 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Jun/30/2016 ENCL NO.:
BH LOCATION: N 4796711 E 594366
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Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling;
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Reading:
Date Depth (m)
July 11,2016 4.78
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LOG OF BOREHOLE BH16-2

2 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796711 E 594366

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Jun/30/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17
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LOG OF BOREHOLE BH16-3

1 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: NAD83, ZONE 17

BH LOCATION: N 4796753 E 594339

DRILLING DATA

Method: Hollow Stem Auger
Diameter: 150 mm

Date: Jun/30/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17
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Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling;
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Reading:
Date Depth (m)
July 11,2016 4.58
Oct 24,2016 4.75
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LOG OF BOREHOLE BH16-3

2 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796753 E 594339

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Jun/30/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17
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GROUNDWATER ELEVATIONS notes T T o Sensitivity O Strain at Failure

1st 2nd 3rd 4th
Measurement z




LOG OF BOREHOLE BH16- 3D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: NAD83, ZONE 17

BH LOCATION: N 4796753 E 594339

DRILLING DATA

Method: Hollow Stem Auger
Diameter: 150 mm

Date: Oct/18/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
w SISTANCE PLO - pLasTic NATIRAL - Liqun| | | & REMARKS
W LmIT umt|z | £ AND
m) - = 20 40 60 80 100 CONTENT P
S o g ol . 1 h 1 1 1 We w, |e€|5%| cRraNsizE
ELEV T SE|Z5| & |SHEARSTRENGTH (kPa) —o——— [¥5|2Z| bisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH =l @° % a < O UNCONFINED + & sensitivity =2 (%)
P = ol ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.70| Ground Surface 2| F |7z [oc] @ 20 40 60 80 100 10 30 GR SA SI CL
L 0.00| REFER TO BH16-3 FOR UPPER
i STRATIGRAPHY B
o7t
[1
i 96}
B
[ o5}
E
i o4f
[ 4
93|
[ 5 W.L.92.8m)
- Feb 07, 2017
92}
[
[ Bentonite
o1
[7
[ 90.08 [
- 7.62| SILTY SAND: trace gravel, I | | 90
[ redishbrown, wet, compact. L i
[ & I | 11| SS
I [
|
[ =
|
[l
i i i
[ 89.01 M sol
| 8.69| SILTY CLAY TILL: trace gravel, / i
B trace sand, redishbrown to grey,
[ moist, very stiff to hard.
8 2| ss [
88|
10
Continued Next Page
GRAPH 3 3. Numbers refer £=3% . i
GROUNDWATER ELEVATIONS nvores T X Senaitity o) Strain at Failure

Measurement iz

1st 2nd 3rd 4th




WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

LOG OF BOREHOLE BH16- 3D 2 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: NAD83, ZONE 17 Date: Oct/18/2016 ENCL NO.:
BH LOCATION: N 4796753 E 594339
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
o SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
i LiMIT umit|Z £ AND
= = 20 40 60 80 100 CONTENT gy =
(m) o . < (£ > I f 1 1 1 W W w, &§ %55\ GRAIN SIZE
ELEV T SE|25| & [SHEARSTRENGTH (kPa) —o——— [¥5|2Z| bisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 33|z
DEPTH =l @° % a < O UNCONFINED + & sensitivity o = (%)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
Continued 5 2 b Z ® O ] 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel,
trace sand, redishbrown to grey, B
moist, very stiff to hard.(Continued)
87}
11 3| SS | 47
86}
12
- 4| SS | 58 -
M 85
s i
TSand [
- Ho| saf
B 5|ss| 4| H
[ 82.92 Bl st
| 14.78| SILTY CLAY: trace sand, contains 1 }Screen
15 silt layers, grey, moist, very stiff. - -
- 6|ss| 21| 'H [
H 82
s =
81f
17
7|1S8S| 21
F 80.33
17.37| END OF BOREHOLE
Notes:
1). Borehole was open upon
completion of drilling.
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Oct 24,2016 4.76
Dec 10,2016 4.83
Feb 7, 2017 4.87
GROUNDWATER ELEVATIONS GRAPH 4 3 3, Numbers refer 0 #=3% Strain at Failure

1st 2nd 3rd  4th NOTES to Sensitivity

Measurement iz




LOG OF BOREHOLE BH16-4

1 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: NAD83, ZONE 17

BH LOCATION: N 4796820 E 594329

DRILLING DATA

Method: Hollow Stem Auger
Diameter: 150 mm

Date: Jun/29/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
o SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
- - i 20 40 60 80 100 UMIT oontent  UMIT[Z e AND
S o 2] , 1 1 1 L L We w w, |e€|5%| cRraNsizE
ELEV Z|, 85128 | & [SHEARSTRENGTH (kPa) ———o——— |¥5|2 | DisTRIBUTION
DEPTH DESCRIPTION Z|u Zdc |ZE| & |o UNconmNeD -+ FSGNE S N %)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.81| Ground Surface ’J) 2 E z [CRs) o 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.00) ASPHALT (100 mm)
[ 97.51] GRANULAR BASE 200mm)
| 0.30| FILL: silty sand, trace clay, 1 AUGEH o
B contains clayey silt layer, redish
brown, moist, very loose.
[1
2|SS| 4 o
i 3(8s| 3
| 2
[ 4|ss| 2 o
[94.81
L 3.00| SILTY SAND: trace clay, I | | )
i redishbrown, moist to wet, loose to } | } -
t. : B
- compac! | } | 51| 8s | 17 1 dsand| o
[ - [
[ | i
i } : } = oaf
[ 4 [ | I = [
[ it Bl L sar
| i .L.93.7m
} | } - |Feb 07,2017
- ‘ : =
i |
[ } | } 6|ss|22|H I °
[ 5 | =
| | — |
} l } H- 1Screen
| =
B [ =
| -
} \ } ] [
B = 92
[ 6 | | | | -
B \ —
i ||
i | 7]ss |15 ]2 °
i H :
i 91
- il [
| 90.65 \
[ 7.16| SILTY CLAY TILL: grey, moist, [
very stiff.
90|
B 8| SS | 23 - o
| 89'61 ————————————
8.20) END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling;
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Reading:
Date Depth (m)
July 11,2016 3.90
Oct 24,2016  4.07
Dec 10,2016 4.15
Continued Next Page
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS notes T X T Sensitivity O Strain at Failure
vl A A i
Measurement




LOG OF BOREHOLE BH16-4

2 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796820 E 594329

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Jun/29/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

SOIL PROFILE SAMPLES DRI CONE: PENETRATION
x pLasTic NATURAL | quip g REMARKS
] umr - MOISTURE - =iy 2 AND
(m) = = 20 40 60 80 100 CONTENT a5 |
9 Q. £21 2 L . L L . We w |=€|5%| cransize
ELEV |, SE|28| & |SHEARSTRENGTH (kPa) S 1731 - vy
DESCRIPTION <|& Y922 E| E |o UNCONFINED 4 FIELD VANE 83|53 &
DEPTH E m @ |53 < & Sensitivity o 2| g (%)
z|3 el ez o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) z
Continued 5121 & |2 oo| © 20 40 60 80 100 10 30 GR SA SI CL
Feb 7, 2017 4.13
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity ©) Strain at Failure

1st 2nd 3rd 4th
Measurement z




LOG OF BOREHOLE BH16-5

1 OF 1

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Solid Stem Auger

Diameter: 115mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Jun/29/2016 ENCL NO.:
BH LOCATION: N 4796805 E 594348
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RES I CR PLOT
o SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) o o) <9 1 L L L L w w w, |E€13%2] craNSsiZE
ELEV & SE|=58| & [SHEARSTRENGTH (kPa) 8 82 E] ostriuTion
DEPTH DESCRIPTION <& 243 |2E| & |o unconrned  + EDIANE S %)
P = i °Z o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) B
97.45| Ground Surface :;7) b4 E z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.00| ASPHALT (90 mm
L0 QRAWLA'(EBAS,E) (160 mm) i
0.25| FILL: silty sand, trace clay, redish 1 AUGEH 97 [
- brown, moist, very loose. |
3 B
2| SS 0 o
g 96|
i 3|ss| 3 o
2 B
i 95|
4 | SS 2 I o
[ 94.45 B
L 3.00| SILTY SAND: trace clay, I | |
- redishbrown, moist to wet, loose to } | } [
compact. 5| SS 8 i o
- |
|
- [l
| |
3 i -
| i
i [
i i 93
I | | [
i
[ i[6|ss |18 i o
i i
i i
B | } | 92
I | | I
[l
i i
-6 | | I B
- [
] [
Ll 7| ss | 11 [ 0
B | } | 91 i
[ 90.75 [
6.70| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling;
2). 2" well was installed in the
borehole upon completion of drilling.
GROUNDWATER ELEVATIONS ﬁg% +3,x3: t'\é“é“el:]‘:::\;f;er O ®3% Strain at Failure
ist 2nd 3rd 4th -
Measurement z ! l Y




LOG OF BOREHOLE BH16-6

1 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Jun/30/2016 ENCL NO.:
BH LOCATION: N 4796741 E 594395
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
) — = 20 40 60 80 100 |UMT  conrent UMTIE fE | AND
S o <§c 2| 1 1 1 1 I We w w, |=€[3E[ GRANSIZE
ELEV |, ZE|Z 8| & [SHEARSTRENGTH (kPa) S 171 - vy
DEPTH DESCRIPTION g do |25 & |© UNCONFINED + E'EZESXCRLE §9, = %)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
96.73| Ground Surface ’J) 2 E z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.00| ASPHALT (100 mm)
[ 96.42| GRANULAR BASE (210 mm) -
- 0.31| FILL: silty sand, trace clay, redish 1 AUGER o
B brown, moist, very loose to -
compact. 9% 7
[1
2| Ss o
- nCc |
[ 3| Ss Bentonite °
[, )
5 4| ss [ o
[ 94
[ 93.73
L 3.00| SILTY SAND: trace clay, I | |
- redishbrown, moist to wet, compact. |11 B
} | } 5| ss o
B | [
| i ol I
[ i B a3
-, | | | "N 1Sand }
B i . W.L.92.8m
“\‘ " |Feb 07, 2017
1 — -
| —
s | | | H i
L = 92
5 } | } 6|ss| 11| H [ o
[ | =
i = i
[ } | } —
iy H
] | Screen
2 i SHE
’ it =N
} | } 7|ss |18 [ 5 °
B ‘ B [
[ — -
] = | 9of
: ! -
- 89.57 | —
[ 7.16| SILTY CLAY TILL: grey, moist, B
very stiff.
8of
B 8| SS | 20 o
[ 88.53
8.20) END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling;
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Reading:
Date Depth (m)
July 11,2016  3.86
Oct 24,2016  4.03
Dec 10,2016 4.10
Continued Next Page
GRAPH 3 3. Numbers refer £=3% . .
GROUNDWATER ELEVATIONS notes T Sensitivity ) Strain at Failure

1st 2nd 3rd 4th

AVAR AN A 14

Measurement




LOG OF BOREHOLE BH16-6

2 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796741 E 594395

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Jun/30/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

SOIL PROFILE SAMPLES DRI CONE: PENETRATION
x pLasTic NATURAL | quip g REMARKS
] umr - MOISTURE - =iy 2 AND
(m) = = 20 40 60 80 100 CONTENT a5 |
9 Q. £21 2 L . L L . We w |=€|5%| cransize
ELEV |, SE|28| & |SHEARSTRENGTH (kPa) S 1731 - vy
DESCRIPTION <|& Y922 E| E |o UNCONFINED 4 FIELD VANE 83|53 &
DEPTH E m @ |53 < & Sensitivity o 2| g (%)
z|3 el ez o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) z
Continued 5121 & |2 oo| © 20 40 60 80 100 10 30 GR SA SI CL
Feb 7, 2017 3.97
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity ©) Strain at Failure

1st 2nd 3rd 4th
Measurement z




LOG OF BOREHOLE BH16- 6D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: NAD83, ZONE 17
BH LOCATION: N 4796741 E 594395

DRILLING DATA

Method: Hollow Stem Auger
Diameter: 150 mm

Date: Oct/20/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTNCEPLOT
x — pLasTic NATIRAL - Liqun| | | & REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) o . < (£ > I f 1 1 1 W w, &§ §5E\ GRAIN SIZE
ELEV T SE|25| & [SHEARSTRENGTH (kPa) —o——— [¥5|2Z| bisTRIBUTION
DEPTH DESCRIPTION s é %2 %E % | o UNCONFINED + g‘g:ﬁs}(m‘f §§ 55 %)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s

96.71| Ground Surface H|l2| 7|2 |63]| o 20 40 60 80 100 10 30 GR SA SI CL
L 0.00| REFER TO BH16-6 FOR UPPER
i STRATIGRAPHY B

96}
[1
i 95}
B
i oaf
E
i 93
, I
I W.L.92.7m

Feb 07, 2017

92}
H

o1f
[ 6
5 Bentonite

90
[7
| 89.09 I
- 7.62| SILTY CLAY TILL: trace gravel, 89
[ trace sand, grey, moist, very stiff to i
& hard. 11| SS

88}
K
- 2| ss i

87}
10

Continued Next Page
GRAPH 3 3. Numbers refer £=3% . i

GROUNDWATER ELEVATIONS nvores T X Sensitvity ¢} Strain at Failure

Measurement iz

1st 2nd 3rd 4th




LOG OF BOREHOLE BH16- 6D 2 OF 2

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: NAD83, ZONE 17 Date: Oct/20/2016 ENCL NO.:
BH LOCATION: N 4796741 E 594395
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
x SISTANGEPLOT — pLasTic NATURAL -~ Liquio| | & REMARKS
wj 20 40 60 80 100 |umm  MOSTURE Chywirlz |2 AND
(m) 5 '<T: %) 1 1 1 1 1 CONTENT is Z A
S 9 =z z W w w, |~2|5%| GRANSIZE
ELEV T SE|Z5| & |SHEARSTRENGTH (kPa) —o——— [¥5|2Z| bisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH =l @° % a < O UNCONFINED + & sensitivity =2 (%)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
Continued 5121z |2 oo| © 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, /
trace sand, grey, moist, very stiff to B
hard.(Continued)
86}
il 3|S8s| 37
85|
12
- 4| SS| 32 -
84t
13
[ 83.45 ~ i
[ 13.26| SILTY CLAY: trace sand, trace +Sand |
B gravel, contains sandy silt layers, | |
- grey, moist, stiff to very stiff. — -
[ = | 8
B 5|ss| 22| H
| e}
s g +screen
i 6|ss| 15| H i
H 81
i —
8of
17
78S | 15
 79.34 i
17.37| END OF BOREHOLE
Notes:
1). Borehole was open upon
completion of drilling.
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Oct 24,2016  4.04
Dec 10,2016 4.01
Feb7,2017  3.97
GROUNDWATER ELEVATIONS GRAPH 4 3 3, Numbers refer 0 #=3% Strain at Failure

1st 2nd 3rd  4th NOTES to Sensitivity

Measurement iz



LOG OF BOREHOLE BH16-7

1 OF 2

DRILLING DATA
Method: Hollow Stem Auger

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Jun/29/2016 ENCL NO.:
BH LOCATION: N 4796881 E 594363
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
; e - v v M N B
m) = 5 20 40 60 80 100 CONTENT R
ELEV 2 2e (52| % [sHEAR STRENGTH (kPa) W b O 173 g% D,GSF;QES'TTSN
> 4 e =) <
DEPTH DESCRIPTION <& 2|2 | £ [o unconmmen  + FEowaE ] - I
P = ol ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.79| Ground Surface ’J) = E z [CRs) d 20 40 60 80 100 10 20 30 GR SA SI CL
L 9988 ASPHALT (110 mm)
[~ 020 GRANULARBASE (90 mm) _ ,— i
’ FILL: silty sand, trace clay, redish 1 AUGER ©
- brown, moist, very loose to
compact. [
97
F, [
2|SS| 8 o
i 3|ss| 4 96 o
B Bentonite
[ 4|ss| 4 i 0
- 95
[ 94.79 [
L 3.00| SILTY SAND: contains clayey silt I | |
- layers, redishbrown, wet, very lose |11 i
to compact. } | } 5] 8s| 10 o
] iy [
[ i |
I i W. L. 94.1m
[« i Feb 07, 2017
I [ |
‘ ‘\ ‘ 6|SS| 4 sandl o
1 B
|
B [
i = !
I — i
| ]
[ } | } 71ss| 11| H %3y
! i H
[l -
i H -
B [l —
| -
} | } 8|ss| 5 | 'H [
i i SR
- } | } H [Screen
] = Bl
- Hilelss 15| 4 °
i = -
i = 91
[« il H :
| | | —
I —
| —
Iy = B
B H
- i
[ 90.09 [, [
| 7.70| SILTY CLAY TILL: grey, moist, 90
[ very stiff. 10| SS | 19 [ o
[ 89.59
8.20f END OF BOREHOLE
Notes:
1). Water was encountered at 3 m
below ground surface (bgs) during
drilling;
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Reading:
Date Depth (m)
July 11,2016 3.50
Oct 24,2016  3.65
Dec 10,2016 3.75
Continued Next Page
GRAPH 3 3. Numbers refer £=3% . .
GROUNDWATER ELEVATIONS notes T X T Sensitivity O Strain at Failure
ist 2nd 3rd 4th
Measurement z ! l Y




LOG OF BOREHOLE BH16-7

2 OF 2

PROJECT: Phase Two and Preliminary Geotechnical Investigation

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796881 E 594363

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Jun/29/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

SOIL PROFILE SAMPLES DRI CONE: PENETRATION
x pLasTic NATURAL | quip g REMARKS
] umr - MOISTURE - =iy 2 AND
(m) = = 20 40 60 80 100 CONTENT a5 |
9 Q. £21 2 L . L L . We w |=€|5%| cransize
ELEV |, SE|28| & |SHEARSTRENGTH (kPa) S 1731 - vy
DESCRIPTION <|& Y922 E| E |o UNCONFINED 4 FIELD VANE 83|53 &
DEPTH E m @ |53 < & Sensitivity o 2| g (%)
z|3 el ez o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) z
Continued 5121 & |2 oo| © 20 40 60 80 100 10 30 GR SA SI CL
Feb 7, 2017 3.72
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X o Sensitivity ©) Strain at Failure

1st 2nd 3rd 4th
Measurement z




LOG OF BOREHOLE BH16-8

1 OF 1

PROJECT: Phase Two and Preliminary Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Solid Stem Auger

Diameter: 115mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Jun/29/2016 ENCL NO.:
BH LOCATION: N 4796775 E 594428
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
x SISTANGEPLOT — pLasTic NATURAL -~ Liquio| | & REMARKS
i 20 40 60 8o o0 |umm  MOSTURE “imirz |2 AND
(m) & o 22| 2 I L L L L o w w, |E€|3% cransize
ELEV T z2e[=5 | & [SHEARSTRENGTH (kPa) o 9212 2| pisTRIBUTION
DESCRIPTION <| & e[S E| £ FIELD VANE 53z g
DEPTH =B Z@o |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
P = i °Z o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) B
97.00| Ground Surface :;7) b4 E z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
[0.00] ASPHALT (120 mm)
96.73] GRANULAR BASE (150mm)
0.27|  FILL: silty sand, trace clay, redish 1 AUGEH o
- brown, moist, very loose to -
compact.
F, [
2|ss| 14 96y 5
[ 3| SS 8 [ o
= 95
[ 04.75 I
[ 2.25| SILTY SAND: trace clay, I | |
B redishbrown, moist to wet, compact. |11 B
} | } 4|ss| 9 o
[ | [
E } ! } |
B | | | 94
I | | I
I
|
} | } 5[8s| 9
B | B
: i
i i i
N ! o3}
|
[
|
[
|
B I B
|
i :
s ‘ | Il 6| ss| 15 s o
B } | } 92
[ | [
[
|
[
|
| ‘ ‘ |
i
[ I
i i i
= | | | 91
[ i [
i
i } | } 7|8S| 5 i °
i
I | I I
[ -
[ 7 |
[ 89.84 ! 90f
[ 7.16| SILTY CLAY TILL: grey, moist, /
very stiff.
: 8| ss| 20 : o
= 89
[ 88.80 [
8.20f END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 4.3 m bgs upon
completion of drilling.
3). Borehole caved in to a depth of
4.4 m bgs upon completion of
drilling.
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS notes T X T Sensitivity O Strain at Failure
VYTV
Measurement




LOG OF BOREHOLE BH16-9

1 OF 1

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Oct/19/2016 ENCL NO.:
BH LOCATION: N 4796733.7 E 594356.07
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
g I ot P L
(m) = = 20 40 60 80 100 CONTENT a5 |
9 o <§c 2| . 1 1 L L L We w w, [~€|5%| GRAINSIZE
ELEV n_ Z€[238| & |SHEARSTRENGTH (kPa) . 9212 2| pisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 33|z
DEPTH =l @° % a < O UNCONFINED + & sensitivity o = (%)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.29| Ground Surface ’J) 2 E Z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.00| REFER TO BH16-9D FOR UPPER
i STRATIGRAPHY
97
[1 |
Bentonite
96|
B
TSand|
s -
= oaf
[ 4 g -Screen
= | e}
B 2 :
= |W.L.92.7m
i — |Feb 07,2017
[ 5 — [
| o2t
[01.19 i
6.10| SILTY SAND: trace gravel, I | | s
redishbrown, wet, compact. L 91
| | 111 S8SS| 17 i
[ [
6.71| END OF BOREHOLE
Notes:
1). Water was measured at a depth
of 5.8 m below the ground surface
(bgs) upon completion of drilling.
2). Borehole was open upon
completion of drilling.
3). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Oct 24,2016  4.60
Dec 10,2016 4.63
Feb 7,2017  4.60
GROUNDWATER ELEVATIONS ﬁg% +3,x3: t'\é“é"eies::\;f;er 0 #=3% Strain at Failure
ist 2nd 3rd 4th
Measurement z ! l !Z




LOG OF BOREHOLE BH16- 9D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Oct/19/2016 ENCL NO.:
BH LOCATION: N 4796733.7 E 594356.07
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
P SISTANCE PLO - PLASTIC ag@%ﬁ’;‘k uaup| . |E REMARKS
(m) = = 20 40 60 80 100 |UMT ‘content UMT|E_|E AND
S o <§c ol . 1 h 1 1 1 We w w, |~€|5%| GRAINSIZE
ELEV a =€ |=3| 3 |SHEARSTRENGTH (kPa) c o M EE2E] osriuTion
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH ) do|Z2E5| & |© UNCONFINED + & Sensituity S E %)
= = il ez o | e QuckTRIAXIAL X LABVANE WATER CONTENT (%) z
97.29| Ground Surface ’(,7) b4 E z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
e 5
§ —/ 97
FILL: silty sand, trace gravel, trace AUGER
B clay, redishbrown, moist, loose to
compact.
[1
11| SS s
96|
i 2| SS B
[ 2
[ 95.08 [
L 2.21| SILTY SAND: trace gravel, I | | 95
i redishbrown, moist to wet, compact. } | } [
]3| ss
[ | } | B
i [
N I i
i i
1] 4] ss 94r
- i
| [
s ‘ } ‘ =
[4 [
g i i
i [
ryl 93
[ | | I [
I | | |
it W.L.92.6m
. | | | 51| SS Dec 10, 2016
N i
[ -
[ 92|
B [
i
[
i [ -
[ 6 [
[ | ‘\ | [
i o1
i i 6| ss
I | |
[
i [ -
[ 7 [
s ‘ ‘\ ‘ s
[ I
i 90K
[ | l | Bentonite
[ 89.57 Lt [
- 7.72| SILTY CLAY TILL: trace gravel, . -
B trace sand, grey, moist, stiff to hard. |/ 7| SS
891
B
88
B 8 | SS [
10 h
Continued Next Page
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS notes T Sensitivity O Strain at Failure

1st 2nd 3rd 4th

AVAR AN A 14

Measurement




LOG OF BOREHOLE BH16- 9D

2 OF 2

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

DATUM: NAD83, ZONE 17 Date: Oct/19/2016 ENCL NO.:
BH LOCATION: N 4796733.7 E 594356.07
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
g I ot P L
(m) = = 20 40 60 80 100 CONTENT N R
g o g a2 - i 1 1 1 I We w w, [~€|5%| GRAINSIZE
ELEV o 2| € 5| & |SHEAR STRENGTH (kPa) ¥=|2 2| bistrRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE © 33|z
DEPTH =l @° % a < O UNCONFINED + & sensitivity o = (%)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
Continued ’J) 2 E z [CRs) o 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel,
trace sand, grey, moist, stiff to 87
hard.(Continued)
g 9| Ss | 24
86}
12
85|
- 10| SS | 60
s i
8af
B 1] ss | 35 i
83f
[ 8251 -
[ 14.78| SILTY CLAY: trace sand, contains
15 silt layers, grey, moist, very stiff. 1Sand |
| e}
i 120 ss |17 | &
s [ ffScreer;
=0
17
13| 8S | 19 s
[ 79.92 80
17.37| END OF BOREHOLE
Notes:
1). Water was encountered at 6.1 m
below ground surface (bgs) during
drilling.
2). Borehole was open upon
completion of drilling.
3). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Oct 24,2016 4.88
Dec 10,2016 4.67
GROUNDWATER ELEVATIONS ﬁg% +3,x3: t'\é“é"eies::\;f;er 0 #=3% Strain at Failure
ist 2nd 3rd 4th
Measurement z ! l Y




LOG OF BOREHOLE BH16-10 1 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: NAD83, ZONE 17 Date: Oct/19/2016 ENCL NO.:
BH LOCATION: N 4796735.21 E 594339.96
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) 5 e i L L L I W W w, |E€[3%E craNsizE
ELEV & SE|=5| & [SHEARSTRENGTH (kPa) 8 2] osriuTon
DEPTH DESCRIPTION = é %2 z E % | o UNCONFINED + L Sonaitaty S %)
P = ol ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.50| Ground Surface ’J) b4 E Z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
Lopg)— ASPHALT g0mm)
[ 07.17| GRANULAR BASE (250 mm)
- 0.33] FILL: silty sand, trace gravel, trace AUGER
B clay, redishbrown, moist to wet, very
loose to loose.
[1 B
11SS| 4 |
nite
i 2|ss| o
2 B
- 3|ss| 4 ||| {sand}
B = -
4|ss| 2 |'H [
B = 941
L, H
[ 93.39 - [
L 4.11| SILTY SAND: trace gravel, I Hls
- redishbrown, wet, compact. } | } = creerj
- il =l 9%
i 2 o
| | 5 SS 22 = W.L.92.8 m
s M ‘5 |Feb 07, 2017
[ | — ’
[ :
i H i
i = s
B | | | ‘= 92
i H [
I
B i i
s I
I
I [
I 6] SS| 25 i
B } | } 91
| |
[
|
Iy
B | “ | -
- 90.34 [
[ 7.16| SILTY CLAY TILL: trace gravel,
trace sand, grey, moist, stiff.
B 90
5 7|1SS| 9 [
8.23| END OF BOREHOLE
Notes:
1). Water was encountered at 3.0 m
below ground surface (bgs) during
drilling.
2). Borehole was open upon
completion of drilling.
3). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Oct 24,2016 4.76

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

Continued Next Page
GROUNDWATER ELEVATIONS

1st 2nd 3rd 4th
Measurement z

GRAPH 3 3. Numbers refer €=3%
NOTES X " to Sensitivity ©

Strain at Failure




LOG OF BOREHOLE BH16-10

2 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796735.21 E 594339.96

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Oct/19/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

SOIL PROFILE SAMPLES D SONE PENETRATION
NATURAL REMARKS
o PLASTIC LIQUID| | E
i umr  MOISTURE “rwir| 2 (£ AND
= = 20 40 60 80 100 CONTENT i
(m 9 a. 22| 2 : ! . T We w, [E€]|3%| craNsizE
ELEV T SE[Z 8| & [SHEARSTRENGTH (kPa) ———o——— |£=|2Z| pisTRIBUTION
DESCRIPTION <| X 9 2 E| £ FIELD VANE 33|z
DEPTH Eld @° % a < O UNCONFINED T & Sensitivity o = (%)
= = el ez o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) z
Continued 5121 & |2 oo| © 20 40 60 80 100 10 30 GR SA SI CL
Dec 10,2016 4.81
Feb 7, 2017 4.75
GRAPH 3 3. Numbers refer £=3% . .
GROUNDWATER ELEVATIONS notes T T o Sensitivity O Strain at Failure

1st 2nd 3rd 4th
Measurement z




LOG OF BOREHOLE BH16-101

1 OF 1

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Direct Push

Diameter: 50 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE Il 20161207.GPJ SPL.GDT 27/2/17

DATUM: Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: See Borehole Location Plan
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
x SISTANCEPLOT — pLasTic NATIRAL - Liqun| | | & REMARKS
i LiMIT umit|Z | AND
= = 20 40 60 80 100 CONTENT gy =
(m) o . < (£ > I f 1 1 1 W W w, &§ §5E\ GRAIN SIZE
ELEV T SE|25| & [SHEARSTRENGTH (kPa) —o——— |¥5|2Z| bisTRIBUTION
DEPTH DESCRIPTION = é %2 z E % | o UNCONFINED + ottty §§, 55 %)
sl=| & | ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.49| Ground Surface ’CT) 2 E z [CRs) o 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.00)] ASPHALT AND GRANULAR 1Al ss SS1A PID
[97.19| BASE(300mm) [ reading: Oppm
L 0.30| FILL: sandy silt to silty sand, trace -
- to some clay, brown to reddish 97}
brown, moist. SS1B PID
i 18| S8 reading:
1 B 0.5ppm
- SS2A PID
[ oAl ss 96 | reading: Oppm
:2 SS2B PID
[ [ reading:
2B| SS 0.1ppm
B 95[ SS3A PID
3al ss reading: Oppm
[ 94.44 B
[ 3.05| SANDY SILT TO SILTY SAND: I | | SS3B PID
trace to some clay, brown to redish || | \ s reading: Oppm
brown, moist to wet. I 1]38] SS -
- I | I 94
[ [
] S84 PID
” I | | reading: Oppm
[ 4 o B
i i
} | } 4| SS s
B | } | 93
I | | |
i i W.L.92.7m
[ 5 | | | Feb 07, 2017 SS5A PID
- | | | - reading:
| l | 5A| SS i 0.1ppm
1 i
- i 921
I | | SS5B PID
l/1]15B| ss reading:
s i [ 0.2ppm
i | | | SS6A PID
i reading: Oppm
11]6a]| ss ! g: Opp
- i o
[ ||
| l | - H §S6B PID
% } } } 68| ss k:E [ reading: Oppm
Iy =
Iy R i
8 | ‘\ | H ool SS7APID
| | | = [ reading: Oppm
i M 7A| SS - H
I | =
%59.41 ! p= B
| 8.08| SILTY CLAY TILL: trace gravel, = SS7B PID
- 89.11| trace sand, grey, moist. 7B| S8 - reading: Oppm
8.38| END OF BOREHOLE
Notes:
1). Water was encountered at 4.9 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date Depth (m)
Feb 7,2017 4.75
GRAPH 3 ., 3. Numbers refer €=3% . .
GROUNDWATER; SI‘ELEZ\{‘:TI?:;JS " notes T X T Sensitivity O Strain at Failure
Measurement z ! l Y




LOG OF BOREHOLE BH16-10D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161207.GPJ SPL.GDT 27/2/17

DATUM: Date: to Nov/21/2016 ENCL NO.:
BH LOCATION: See Borehole Location Plan
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
g I ot P L
m) - = 20 40 60 80 100 CONTENT PN =
9 o) g 2 - L L L L L We w, |~€|5%E| GRAINSIZE
ELEV T SE|Z5| & |SHEARSTRENGTH (kPa) —o——— [¥5|2Z| bisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 33|z
DEPTH =l @° % a < O UNCONFINED + & sensitivity o = (%)
P = ol ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s

97.49| Ground Surface o|2| F |Z co| o 20 40 €0 80 100 10 30 GR SA SI CL
L 0.00| REFER TO BH16-10 FOR UPPER
i STRATIGRAPHY [
- o7t
[1 B
s 96|
2 B
s 9sf
[ B
B oaf
[ 4 B
s 93f
i W.L.92.7m
H Feb 07, 2017
B 92f
[ B
B o1}
[ B
s 90|
[ B
- 8of
K B
s 88f
10

Continued Next Page
GRAPH 3 3. Numbers refer £=3% . i
GROUNDWATER ELEVATIONS noms T X Sensitvity ¢} Strain at Failure

Measurement iz

1st 2nd 3rd 4th




WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161207.GPJ SPL.GDT 27/2/17

LOG OF BOREHOLE BH16-10D 2 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: Date: to Nov/21/2016 ENCL NO.:
BH LOCATION: See Borehole Location Plan
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
x SISTANCEPLOT — pLasTic NATIRAL - Liqun| | | & REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) 5 o[22 . L ) ) L I W w, [E€]|3%[ craNsizE
ELEV T e | =3 & |SHEAR STRENGTH (kPa) o ¥=|2 2| bistrRIBUTION
DESCRIPTION <& d2|25| g |o unconrmep 4 FEREAE ) e
o 0
12| w m § S & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
Continued 5 2 b Z [0} 8 ] 20 40 60 80 100 10 30 GR SA SI CL
REFER TO BH16-10 FOR UPPER
STRATIGRAPHY (Continued) i
5 87|
- 86.82 i
[ 10.67| SILTY CLAY TILL: trace gravel, SS1 PID
? trace sand, brown, moist, very stiff |/ 11ss| 36 reading: Oppm
B to hard. i
s 86|
12 B
H. s SS2 PID
i 2l ss | s |E a5l reading: Oppm
s H i
- 4 = 4t
- H. SS3 PID
183.47 4 = B reading: Oppm
- 14.02| SILTY CLAY: trace sand, contains 3|8s |z -
[ silt layers and wet sand pockets, | [
grey, moist, stiff to very stiff. H: s
- B = 83
Turned grey at 14.0m fm I
15 H B
SS4 PID
B 4l ss| 14 82 reading: Oppm
16 B
- 81
SS5 PID
17 5| ss | 16 = reading: Oppm
[ 80.12
17.37| END OF BOREHOLE
Notes:
1). Water was at a depth of 15.85m
below ground surface upon
completion of drilling.
2). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Dec 10,2016 4.79
Feb7,2017 475
GROUNDWATER ELEVATIONS GRAPH 4 3 3, Numbers refer 0 #=3% Strain at Failure

1st 2nd 3rd  4th NOTES to Sensitivity

Measurement iz




LOG OF BOREHOLE BH16-11 1 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: NAD83, ZONE 17 Date: Oct/20/2016 ENCL NO.:
BH LOCATION: N 4796765.66 E 594389.79
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
w SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
i LiMIT umit|Z £ AND
= = 20 40 60 80 100 CONTENT gy =
(m) 5 o[22 - i L L L I W W w, |E€[3%E craNsizE
ELEV & se[23| 3 [|SHEARSTRENGTH (kPa) 8 52 E] ostriuTion
DESCRIPTION <| & 92 22| E |o unconFiNED 4 FIELDVANE 33|z
DEPTH = ';'.ﬂ 50 5B < & Sensitivity o e (%)
P = ol ez & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
96.98| Ground Surface ’J) b4 E Z o O d 20 40 60 80 100 10 20 30 GR SA SI CL
FoBg9[ ASPHALT Omm) e
907711 GRANULAR BASE (200 mm) _
0.27 FILL: silty sand, trace gravel, trace AUGER
B clay, brown to redishbrown, moist, [
very loose to loose.
[1
11SS| 4
nite
i 2|ss| 4
B
3|85 8 1Sand |
[ 94.01 = ol
[ 2.97| SILTY SAND: trace gravel, I | | H I
I redishbrown, moist to wet, compact. |11 H
| | 4]ss|18]E
B [ — B
| ]
: i s
[4 | | I @ anl
| I H |W.L.93.0m
L H  |Feb 07,2017
I | I ' {Screen
[ H [
B | — B
[ —
] = :
[ Hils|ss|15]E [
s [ =1
[ ] =
I H
[ - B
B | |
[ —
| ]
i o |
| | 5
[ 6 [ | I 91
- [ -
]
5 | | |6]ss|13 i
[
|
| } | [
[ 7 I | I 90
- 89.82 [, [
[ 7.16| SILTY CLAY TILL: trace gravel,
trace sand, grey, moist, stiff.
5 718S| 11 8ol
[ 88.75 I
8.23| END OF BOREHOLE
Notes:
1). Water was encountered at 3.5 m
below ground surface (bgs) during
drilling.
2). Borehole was open upon
completion of drilling.
3). 2" well was installed in the
borehole upon completion of drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
Oct 24, 2016 4.02

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

Continued Next Page
GROUNDWATER ELEVATIONS

1st 2nd 3rd 4th
Measurement z

GRAPH 3 . 3. Numbers refer €=3%
NOTES RRES " to Sensitivity ©

Strain at Failure




LOG OF BOREHOLE BH16-11

2 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DATUM: NAD83, ZONE 17

BH LOCATION: N 4796765.66 E 594389.79

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 150 mm
Date: Oct/20/2016

REF. NO.: 161-09479-00
ENCL NO.:

WSP SOIL LOG 2DIG 161-09479-00 484 PLAINS RD E, BURLINGTON PHASE Il 20161026.GPJ SPL.GDT 27/2/17

SOIL PROFILE SAMPLES D SONE PENETRATION
NATURAL REMARKS
o PLASTIC LIQUID| | E
i umr  MOISTURE “rwir| 2 (£ AND
= = 20 40 60 80 100 CONTENT i
(m 9 a. 22| 2 : ! . T We w, [E€]|3%| craNsizE
ELEV T SE[Z 8| & [SHEARSTRENGTH (kPa) ———o——— |£=|2Z| pisTRIBUTION
DESCRIPTION <| X 9 2 E| £ FIELD VANE 33|z
DEPTH Eld @° % a < O UNCONFINED T & Sensitivity o = (%)
= = el ez o | ® auick TRIAXIAL  x LABVANE WATER CONTENT (%) z
Continued 5121 & |2 oo| © 20 40 60 80 100 10 30 GR SA SI CL
Dec 10,2016 3.44
Feb 7, 2017 3.97
GRAPH 3 3. Numbers refer £=3% . .
GROUNDWATER ELEVATIONS notes T T o Sensitivity O Strain at Failure

1st 2nd 3rd 4th
Measurement z




LOG OF BOREHOLE BH16-11D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: to Nov/22/2016 ENCL NO.:
BH LOCATION: N 4796765 E 594389
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
w 4
= E 20 40 60 80 100 LMT  content  YMTIE | e AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION = |u A |ZE| & |o unconFneD  + SR . 53[5 %)
=z ¥ |. O Z| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%) S
97.0 'J; 2 i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0/ REFER TO BH16-11 FOR UPPER [
STRATIGRAPHY |
[+ 96}
B 95|
B oaf
[« 93|
- [ W.L.924m
- Jun 13, 2017
E 92|
E o1}
E 90f
B 89
[ 88
o v
Continued Next Page
GRAPH 3 ¢ 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS vores  TooXCi Sensitity ¢} Strain at Failure

i1st 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH16-11D 2 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: to Nov/22/2016 ENCL NO.:
BH LOCATION: N 4796765 E 594389
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
) = = 20 40 60 8 100 |UMT conent UMT|E | AND
9 ol c é 2 > I 1 1 1 I We w w, Eg‘; 3? GRAIN SIZE
ELEV sc o (ol %m 2 0| © |SHEARSTRENGTH (kPa) o |£2|2 2| DisTRIBUTION
DEPTH DESCRIPTION S| JS|ZE| & |o unconrmeD  + PSRN B )
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
REFER TO BH16-11 FOR UPPER i
STRATIGRAPHY(Continued) i
L 86.3 I
[ 10.7| SILTY CLAY TILL: trace gravel, Ao - SS1PID
L trace sand, brown to grey, moist, /i’ 86 I reading:
" hard. ﬁ*{ 1|8S |57 [ 0.5ppm
iz X}i{i’*’; 85|
/{,ij,rx i $S2 PID
s [ reading:
- /{)PX 2| SS | 43 i 0.3ppm
13 ﬁ 84 I
[ 837 5% i
[ 13.3| SILTY CLAY: trace gravel, trace / 5
| sand, contains sandy silt layers, / B
- grey, moist, very stiff to hard. / I
% [ SS3 PID
reading:
g % 3|ss| 34 83r 0.5pprg
15 ﬁ 82f
% I SS4 PID
[ / - reading:
% 4| ss | 19 [ 0.4ppm
16 ﬁ 81|
i % i SS5 PID
17 / 5 | $S50/250 80 reading:
| 79.8 e 0.3ppm
17.2] END OF BOREHOLE
Notes:
1). Borehole was dry upon
completion of drilling.
2). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date W.L. Depth (mbgs)
Dec 10,2016  4.61
Feb 7, 2017 4.99
Jun 13, 2017 4.56

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
ist 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH16-12

1 OF 1

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: to Nov/23/2016 ENCL NO.:
BH LOCATION: N 4796703 E 594357
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTic WATURAL - 1oup| [ & REMARKS
w um  MOISTURE - “uirlz |2 AND
— = 20 40 60 80 100 CONTENT P =
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV & ZE|Z 8| & [SHEARSTRENGTH (kPa) o 9=12 2| pisTRIBUTION
DEPTH DESCRIPTION < | G SQ2|ZE| £ |o UNCONFINED  + FIELDVANE 83|53
Sle|w |®@7)38] S TRV WATER CONTENT (%) |* |2 (%)
|| & |. QZ| @ |® QUICKTRIAXIAL X LABVANE (%) g
97.4 'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0/ REFERTO BH16-12D FOR i
UPPER STRATIGRAPHY -
l o7}
[+ N
, sof
2 N
,
E N
i oaf
B [
- 93}
W.L.92.7m
Jun 13, 2017
B |
i oo
913 i
6.1] SILTY SAND: brown, moist, I I $S1PID
compact. 1 - reading:
- II I'}. 1]SS |30 o 0.2ppm
[ 90.7 Ly i
6.7| END OF BOREHOLE
Notes:
1). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date W.L. Depth (mbgs)
Dec 10, 2016 5.27
Feb 7, 2017 5.06
Jun 13, 2017 4.65
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: g“g“el:]esﬁ\;f;e‘ O #73% Strain at Failure

st 2nd  3rd  4th
Measurement §2




LOG OF BOREHOLE BH16-12I 1 OF 1

PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Direct Push
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 50 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: N 4796703 E 594357
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLASTIC WTRAL  Liquin| . [& REMARKS
= E 20 40 60 80 100 [“MT  ‘content LMITIZ_|E AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV |, SE|% 8| & |SHEARSTRENGTH (kPa) r o " |EE|23 oismBuTioN
DEPTH DESCRIPTION T go ZE| & [o unconFneD  + & Soncitty 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
97.4 'J; % i z ) 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
[ 0g gl ASPHALT (100 mm) _ _ _ _ — SSTAPID
| '] GRANULAR BASE (300 mm) 1A| SS [ reading:
[ %70 _ __ _ __ __ 97 0.1ppm
| 0.4| FILL: silty sand, trace clay, brown -
- to reddish brown, moist. [ SS1B PID
i 1B| SS [ reading: Oppm
[ 1 [
. SS2A PID
[ oal ss 961 reading: Oppm
95.6 I
1.8| SILTY SAND: trace clay, redish | |1. B SS2B PID
B brown, moist to wet. i;l'.l [ reading: Oppm
lli' 2B| SS [
[hd -
I 95
- 1 'l | i SS3A PID
e i reading: Oppm
: II:} 3a| ss i g: Upp!
i f
[ I [ SS3B PID
}:1 38| ss M reading: Oppm
B 1.k -
[ } li' [
| I | | i SS4A PID
B 1:1 | s - reading: Oppm
[ 1470 |
| [
l' I } [ SS4B PID
[} I 1 93r reading: Oppm
5 }{il 4B| SS - '
I I
[ B
B I i SS5A PID
s 1y - reading:
[14]5A | ss i 0.1ppm
rly
i 92
}"I' i SS5B PID
1] 58| ss i reading:
[ 6 | :1 i 0.6ppm
i ! |l'| ? SS6A PID
AN [ reading: Oppm
Ti{fea| ss o1} g: Opp
B 14 i
1 f
I | | [ SSSB PID
B : :1' sl ss [ reading: Oppm
| | |
[ 90.1 4 [
7.3| SAND: some silt, trace gravel, ! 90 SSW.'\ P_IE(;
B trace clay, brown, wet. e [ reading: Oppm
| 7A| SS [ 1 8213 4
B e a SS78B PID
[ 89.2 -] 78| S8 [ reading: Oppm
8.2| SILTY CLAY TILL: trace gravel, %% I SS7C PID
[ 89| trace sand, grey, moist. y 1 7C| SS 89f reading: Oppm
8.5 END OF BOREHOLE
Notes:
1). Water was encountered at 4.9 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
ist 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH16-12D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: UTM NAD 83 Zone 17

BH LOCATION: N 4796703 E 594357

DRILLING DATA
Method: Hollow Stem Auger
Diameter: 150 mm

Date: to Nov/22/2016

REF. NO.: 161-09479-00
ENCL NO.:

SOIL PROFILE

SAMPLES

(m)
ELEV

DEPTH

DESCRIPTION

STRATAPLOT

NUMBER

TYPE

"N" BLOWS
0.3m

GROUND WATER
CONDITIONS

ELEVATION

DYNAMIC CONE PENETRATION

RESISTANCE PLOT&

20 40 60 80 100

1
SHEAR STRENGTH (kPa)
O UNCONFINED  + g'stDiale
® QUICK TRIAXIAL X LAB VANE
20 40 60 80 100

PLASTIC NATURAL
LM MOISTURE = iy
CONTENT
Wp w w,
—7Oo—F—

LIQUID

WATER CONTENT (%)
10 20 30

POCKET PEN.
(Cu) (kPa)

(kN/m®)

NATURAL UNIT WT

REMARKS
AND
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

o

[ 95.2

ASPHALT (130 mm)

FILL: silty sand, trace gravel, trace_
clay, reddish brown, moist, loose to
compact.

-
o2}

SS

SS

2.2

o o T o

T

- 89.6

SILTY SAND: trace gravel, brown,
moist to wet, compact.

spoon wet at 6.1m

SS

11

SS

14

SS

36

SS

20

SS

13

7.8

e

o

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

10

SILTY CLAY TILL: trace gravel,
trace sand, grey, moist, very stiff to
hard.

SS

30

SS

30

RN

©
N

96

94

93

92

91

90

89

88

SS1PID
reading:
0.7ppm

SS2 PID
reading:
0.6ppm

SS3 PID
reading:
0.8ppm

SS4 PID
reading:
0.4ppm

SS5 PID
reading:
0.4ppm

SS6 PID
reading:
0.3ppm

SS7 PID
reading:
0.7ppm

SS8 PID
reading:
0.2ppm

SS9 PID
reading:
0.3ppm

SS10 PID
reading:
0.3ppm

Continued Next Page

GROUNDWATER ELEVATIONS

i1st 2nd 3rd  4th

Measurement §2

GRAPH
NOTES

+3,

% 3. Numbers refer

8=3%
" to Sensitivity o

Strain at Failure




LOG OF BOREHOLE BH16-12D 2 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: to Nov/22/2016 ENCL NO.:
BH LOCATION: N 4796703 E 594357
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
. - = 20 40 60 80 100 [YMT content UMITIE_f& AND
9 ol c é 2 > I 1 1 1 I We w w, Eg‘; 3? GRAIN SIZE
ELEV (ol %m 2 0| © |SHEARSTRENGTH (kPa) o |£2|2 2| DisTRIBUTION
DEPTH DESCRIPTION < |a S |ZE| & |o unconemen  + FERVAE 835+ )
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, Aoy -
trace sand, grey, moist, very stiff to / i
hard.(Continued) MMX 87
I ﬁ/{ I SS1PID
B / 11| SS | 28 R reading:
B //?*/ i 0.6ppm
ﬁ 86|
[ 856 i I
L 11.7| SILTY CLAY: trace sand, contains |} B
12 silty sand layers, grey, moist, very /i’ i
stiff to hard. /Y i
/ - SS12 PID
/ 85[ reading:
. % 12| ss | 40 i 0.20pm
ﬁ 84}
% [ SS13 PID
14 / - reading:
B % 13| SS | 39 | 0.4ppm
ﬁ 83}
15 //X N
% aof $S14 PID
i L reading:
% 14| ss | 17 [ 0 4ppm
16 ///XX N
% 81|
i % B SS15 PID
17 / - reading:
i / 15| ss | 20 ! 0 5ppm
| 500 // ool
17.4] END OF BOREHOLE
Notes:
1). Water was encountered at 6.1 m
below ground surface (bgs) during
drilling.
2). Water was at 12.2 m below
ground surface (bgs) during
drilling..
3). 2" well was installed in the
borehole upon completion of
drilling.

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

GROUNDWATER ELEVATIONS NOTES " to Sensitivity

st 2nd  3rd  4th
Measurement §2

Strain at Failure




LOG OF BOREHOLE BH16-13

1 OF 1

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: to Nov/23/2016 ENCL NO.:
BH LOCATION: N 4796725 E 594332
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTic NATURAL jqup| [ [ REMARKS
w umT  MOISTURE “hivirlz |2 AND
= = 20 40 60 80 100 CONTENT g =
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV & ZE|Z 8| & [SHEARSTRENGTH (kPa) o 9=12 2| pisTRIBUTION
DEPTH DESCRIPTION < | G SQ2|ZE| £ |o UNCONFINED  + FIELDVANE 83|53
Zlo| o | @ Sal| £ & Sensitivity WATER CONTENT (%) |& | 3 )
|| & |. QZ| @ |® QUICKTRIAXIAL X LABVANE (%) g
97.6 'J; % i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0/ REFER TO BH16-13D FOR = SS1PID
UPPER STRATIGRAPHY i reading:
I 0.2ppm
B ol
[ I
. 96}
[ 2 I
. 95}
[ [
B ol
[ 4 [
] 93}
B [
B ol
91,5 B
6.1 SILTY SAND: brown, moist, li 1 |
compact. l..l'.l -
| I.{' 1]18S | 11 i
i - |
[ 90.9 N 91
6.7| END OF BOREHOLE
Notes:
1). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date W.L. Depth(m bgs)
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: g“g“el:]esﬁ\;f;e‘ © ®73% Syain at Failure

st 2nd  3rd  4th
Measurement §2




LOG OF BOREHOLE BH16-13I 1 OF 1

PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Direct Push
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 50 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: N 4796725 E 594332
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
& RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
) = = 20 40 60 80 100 [“MT conent UMITIE_fE | AND
9 9 |22 =z ! . L ! . We w w |=€|3%| craNsiZE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION T As |25 & |o unconFmneD  + & Soncitty 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
97.6 'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
[ op gl ASPRALT (130mm) __ ___ M .| oo . SSTAPID
[ 99:3] GRANULAR BASE (170 mm) _ _ [ reading: Oppm
L 0.3| FILL: sandy silt, some clay, reddish -
B brown, moist. i
97
18| ss - SS1B PID
i [ reading: Oppm
[ 1 [
I SS2APID
[ i reading: Oppm
2A| SS 9%
| 95.8 I
1.8| SILTY SAND: trace to some clay, l'.l 1 - SS2B PID
B redish brown, moist to wet. }lil 8l ss B reading: Oppm
i :
B | :Il..l'. o5l SS3A PID
[ If “L reading: Oppm
[ :|.:.,. 3A| SS [
B b i
- h¥ B SS3B PID
~|'|.l' 3 ss i reading:
B l: 4 B [ 0.1ppm
¥ 94
[ s I'l. i SS4A PID
[ 4 'l'.:'t 4A| ss i reading: Oppm
[ il B
i [
il i SS4B PID
[ : {1| | ss ol reading: Oppm
s e [ SS5A PID
s }lil sal ss - reading: Oppm
i) :
B .l'.|.1~. [
}..l i| 92} $S5B PID
1|58 | SS i reading: Oppm
o T [
I ]li' 5 SS6A PID
}:1 oAl ss i reading: Oppm
AR i
[ 909 i o
6.7| SAND: trace gravel, trace silt, ~ - 8865 P_IE(;
-, trace clay, brown, wet. . i reading: Oppm
B .-16B| SS [ 38 8 4
et i SS7A PID
B S 90 i reading: Oppm
s SS i
£ 89.5 -
| 8.1| SILTY CLAY TILL: trace gravel, Ko | SS7B PID
- trace sand, grey, moist. /i’ 7B| SS - reading: Oppm
[ 891 o I
8.5 END OF BOREHOLE
Notes:
1). Water was encountered at 4.9 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
ist 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH16-13D

1 OF 2

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: to Nov/21/2016 ENCL NO.:
BH LOCATION: N 4796725 E 594332
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLATIC ATURAL — jquip| |5 | REMARKS
) = 5w 20 40 60 80 100 [“MT content UMITIE _f5 AND
9 9. 22| = . . L L ! We w w, |E€|5%| GRANSIZE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION T As | ZE| & |o unconFneD  + SR 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
97.6 'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
—og 8| ASPRALT (Tismm) __ ___ - S57PD
r Y FILL: silty sand, trace gravel, trace 11ss!| s [ reading: Oppm
clay, reddish brown, moist, loose. L
5 97
i [ $S2 PID
1 - reading: Oppm
2| SS 7 =
a 96/ SS3 PID
i 3| ss 6 [ reading: 1ppm
B |
| 954 [
2.2 SILTY SAND: brown, moist to wet, 1 -
[ loose to compact. {Ill i izt iiID'O -
HiL 4] ss | 11 95 9: Opp
- T i
[ 1 :I.il'. [
E iy |
! 1 - SS5 PID
'l'.:'i. 5| ss| 13 5 reading: Oppm
KRk [
B AL s
i 94f
[ hy [
! 4 i $S6 PID
B in i ding: 1ppm
: [l 6 | ss | 21 - reading: Tpp
T |
[P
PRy s
B }l: [
1 931 SS7 PID
i Spoon wet at 4.6m 1:1 71 ss | 21 i reading: 1ppm
5 iy i
i -
-l i
Bl 1[1 [
i 92r
ol i
£ B i
- rty .
'I':.l' L SS8 PID
o [ reading: 1ppm
5 Jil 8 | ss | 22 i g-pp
i
[ i [
E e !
- I B
o [
T s
- 1 -
T 9or
[ 89.8 s [ ss% 'PID_O
[~ 7.8] SILTY CLAY TILL: trace gravel, o 9| ss | 15 - reading: Uppm
B trace sand, brown, moist, stiff to /i’ B
hard. MJ’ -
. ﬁ 89}
B ﬁ I
! //*;{x*’fr - SS10 PID
/IA/’Y 10l ss | 19 5 reading: Oppm
s % 88|
o e i
Continued Next Page
GRAPH 3 3. Numbers refer 8=3%, . )
GROUNDWATER ELEVATIONS Notes T X7 Sensitivity o Strain at Failure

i1st 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH16-13D 2 OF 2
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: to Nov/21/2016 ENCL NO.:
BH LOCATION: N 4796725 E 594332
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTic NATURAL jqup| [ [ REMARKS
w um  MOISTURE - “uirlz |2 AND
m) = B 20 40 60 80 100 CONTENT A
9 %) =z = Wp w w, [~2|>%| GRAINSIZE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION T As | ZE| & |o unconFneD  + SR 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, Aoy =
trace sand, brown, moist, stiff to / [
hard.(Continued) MJ’ i
- ,i/};{rr 87}
/}{f [ SS1PID
s / - reading: Oppm
ul 100mm wet sand layer at 10.8m j:T/YX 11| S8 | 43 i
* i oef
12 ﬁ |
[ 85.3 /*/nyr [ SS12 PID
| 12.3| SILTY CLAY: trace gravel, trace /Y - reading: Oppm
- sand, contains silt layers, grey, /i’ 12| SS | 66 85l
i moist, stiff to hard. / &l
:E Turned grey at 12.3m ///XX [
) X/p’r 84}
% - SS13 PID
i reading: Oppm
e ﬁ 13| s5 | 39 - 9 Tpp
] ﬁ 83}
8 ﬁ ;
/ [ SS14 PID
i reading: Oppm
- ﬁ 14| ss | 15 89 9 Tpp
o ﬁ :
* i o}
i / I SS15 PID
17 - reading: Oppm
i % 15| S | 14 - 9 Tpp
| 502 giel i
17.4] END OF BOREHOLE
Notes:
1). Water was encountered at 6.1 m
below ground surface (bgs) during
drilling.
2). Water was at 12.4 m below
ground surface (bgs) during drilling.
3). 2" well was installed in the
borehole upon completion of
drilling.

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

GROUNDWATER ELEVATIONS NOTES " to Sensitivity

st 2nd  3rd  4th
Measurement §2

Strain at Failure




LOG OF BOREHOLE BH16-14 1 OF 1
PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: to Nov/23/2016 ENCL NO.:
BH LOCATION: N 4796791 E 594375

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLASTIC ATURAL - jquip| |5 | REMARKS

) 5 = 20 40 60 80 100 |"MT  conrenr UMTIE 5 | GR/:\IEDSIZE

1% ol|>57
ELEV g |, 2IE =8| & [SHEARSTRENGTH (kPa) QA A o |- 2 2| bisTRIBUTION

DEPTH DESCRIPTION T As | ZE| & |o unconFneD  + SR . 53[5 %)
=z ¥ |. oz & | ® QuIck TRIAXIAL x LABVANE | WATER CONTENT (%) z

97.5 'J; % i z ) 8 o 20 40 60 80 100 10 20 30 GR SA SI CL

—of 4~ ASPHALT (75 mm) _ _ P - SSTPID

- FILL: silty sand, trace gravel, trace 11ss| 18 [ reading:

[ clay, reddish brown, moist, loose to - 0.3ppm

B compact. 97 i

[ SS2 PID

[ 1 S reading:

2|188| 6 [ 0.4ppm

i 96/

- SS3 PID
i reading:
3|SS| 6 s 0.2ppm

B B

I SS4 PID

B 951 reading:

4| 8SS | 13 [ 0.1ppm

| 045 i

[~ 3.0] SILTY SAND: brown, moist to wet, 1.4 [

s loose to compact. 1 Il | - S85 .P"?
| | | 5| ss | 22 - reading:
| | | o4 i 0.1ppm

B 4 s

|

s 14 -

i g i

[, [ | I B

[ l |1 -

1 | | I

| | | [

[ } |1 93
| .I..|~ i SS6 'PII?
spoon wet at 4.6m I l.f 6l ss | 1 - reading:

B iy 7 I 0.1ppm

| (] [

| [
14
i i

i F 92
l |1 -

1 | | [

[ | | | [

[ 6 | | I B

[ l |1 [ SS
iy i 7 PID
I [ reading:

n e 7SS |7 91 0.2ppm

[ 90.8 ek [

6.7| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 2.3 m below
ground surface (bgs) during drilling.
3). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date W.L. Depth(m bgs)

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

GROUNDWATER ELEVATIONS NOTES " to Sensitivity

st 2nd  3rd  4th
Measurement §2

Strain at Failure




LOG OF BOREHOLE BH17-1 1 OF 1

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: UTM NAD 83 Zone 17

BH LOCATION: N 4796774 E 594336

DRILLING DATA

Method: Direct Push

Diameter: 50 mm REF. NO.: 161-09479-00
Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANCEPLOT — orsne TR Lo . | rewaes
MOISTURE :
= E 20 40 60 80 100 [“MT  ‘content LMITIZ_|E AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION T As | ZE| & |o unconFneD  + SR 53[5 %)
=z ¥ |. oz & | ® QuIck TRIAXIAL x LABVANE | WATER CONTENT (%) z
97.8 'J; % i z ) 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
9881 ASPHALT (100mm) _ _ I SSTAPID
[ “'| GRANULAR BASE (460 mm) 1Al ss i reading: Oppm
L o73| _ _ _ _ _________ [
%9 Grovel: race ciay, rectieh brown to : ssi8PID
B black,ymoist to wet. 1B| SS Ty reading: Oppm
B SS2 PID
[ [ reading: Oppm
i 2 | ss o6}
2 |
| 954 [
- 2.4| SILTY SAND: trace gravel, trace to l'.i 1 - SS3 PID
I some clay, redish brown to brown, t~l'~| [ reading: Oppm
s moist to wet. II |.}. 95
i A -
5 i} 3| ss i 2 6427 7
At [
14
s -
- j}::j{ g
: }:l : I SS4A PID
i 1 94 reading:
[ 4 'I'I'i. 4A| SS i 0.1ppm
i - SS4B PID
5 ::1' 48| ss i reading: Oppm
[ 93}
s l| |~j i SS5A PID
AR 5 reading: Oppm
}|l|| 5A| SS -
B llli -
et i SS58 PID
I Il'i. 5B| SS 92 reading: Oppm
6 llli [
[ 11 I SS6A PID
) = reading: Oppm
it eal ss i g: 7P
- 'l'l'i. [
1l I
l.li 91 SS6B PID
B 1 : reading:
[ T4 %8| S8 [ 0.1ppm
[ 905 1] i
7.3| SAND: some gravel, some silt, ~ 5 SS7A PID
B trace clay, brown, moist. g i reading: Oppm
“7a] ss 9ok 14 73 11 2
E i
| 89.6 I
8.2| SILTY CLAY TILL: trace gravel, %% 8| ss = SS7B PID
| 89.3| trace sand, grey, moist. / i reading: Oppm
8.5 END OF BOREHOLE
Notes:
1). Water was encountered at 1.2 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)
GROUNDWATER ELEVATIONS GRAPH 4 3 53, Numbers refer ¢ 8=3% gyai1 at Failure

st 2nd  3rd  4th
Measurement §2

NOTES

" to Sensitivity




LOG OF BOREHOLE BH17-2 1 OF 1

PROJECT: Phase Il Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: UTM NAD 83 Zone 17

BH LOCATION: N 4796759 E 594334

DRILLING DATA

Method: Direct Push

Diameter: 50 mm REF. NO.: 161-09479-00
Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:

SOIL PROFILE

SAMPLES

DYNAMIC CONE PENETRATION

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

x RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
= e 20 40 60 80 100 [“MT  ‘content LMITIZ_|E AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV g |, ZE|Z 3| & [SHEARSTRENGTH (kPa) ° 9=12 2| pisTRIBUTION
DEPTH DESCRIPTION T gg ZE| & [o unconFneD  + & Soncitty 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
98.0 'J; % i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
u 989._ CONCRETE (110 mm) 15:,3_ [ SS1APID
[ V' ROCK (330 mm) C 1A| SS i reading: Oppm
97.6 i
- "0.4] FILL: silty sand, trace clay, reddish -
brown, moist. i SS1B PID
i 1B| SS - reading:
[ a7k 0.1ppm
I SS2A PID
i reading: Oppm
i 2A| SS B g: Upp!
96.2 [
1.8| SILTY SAND TO SANDY SILT: .l'.l 1 - SS2B PID
B trace gravel, trace to some clay, i;l'.l. 96 i reading: Oppm
brown to redish brown, moist to wet. |||} 2B| SS |
T, i
(S -
- g 'l| = SS3A PID
e i reading: Oppm
i {:} 3A| ss i g:=pp
- 1 95[
- l'l.i' - SS3B PID
~|'|.l' 3 ss [ reading:
'l'.:'t B - 0.1ppm
B St B
ae i
i II |.}. - SS4A PID
[ ol [ reading: Oppm
[ fiHan | ss o4 g-opp
[ L. [
i i
KR i SS4B PID
L : ] 1| L reading:
l'.ll.i' 4B| SS i 0.2ppm
1y |
s h i SS5A PID
| I.|~ 93 A
I REh i reading: Oppm
| I'i 5A| SS [
Tl [
-l [
] T N
| l'li' i SS5B PID
: ~I':.l' 5B | SS : reading:
[ Yk i 0.1ppm
919 Ik 92f pp
6.1] SAND: trace silt, trace clay, brown, |- - [ SS6A PID
moist to wet. -l - reading: Oppm
i J-1B6A| SS - 0917 2
i SS6B PID
i reading: Oppm
5 " |eB| ss o1} g:=pp
o I SS7APID
B <. - B reading: Oppm
SS i
- 89.9 L 9of
8.1| SILTY CLAY TILL: trace gravel, Y i SS7B PID
trace sand, grey, moist. % 7B| SS L reading: Oppm
[ 895 4 I
8.5 END OF BOREHOLE
Notes:
1). Water was encountered at 2.4 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)
GROUNDWATER ELEVATIONS GRAPH 4 3 53, Numbers refer ¢ 8=3% gyai1 at Failure

i1st 2nd 3rd  4th

Measurement §2

NOTES

" to Sensitivity




LOG OF BOREHOLE BH17-3 1 OF 2

PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Direct Push
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 50 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: N 4796751 E 594326
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLATIC ATURAL — jquip| |5 | REMARKS
= E 20 40 60 80 100 [“MT  ‘content LMITIZ_|E AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV Ty EE 5 0| & |[SHEAR STRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION T go' ZE| & [o unconFneD  + & Soncitty 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
98.0 'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
[ L CONCRETE (100 mm) _ N | SS1APID
989 ROCK (360 mm) ﬁ,—c 1A| SS [ reading: Oppm
97.5 -
- 0.5] FILL:silty sand, frace to some ™~ B
clay, trace gravel, containing i
i pockets of sandy silt, brown to 1B/| ss - 0 61 27 12
[ reddish brown, moist. 97 SS1B PID
- reading:
[ 0.5ppm
[ SS2A PID
B 2A| SS B reading: Oppm
96.2 |
1.8| SILTY SAND: trace to some Tk - SS2B PID
B gravel, trace clay, brown to redish 14 96 [ reading: Oppm
i[28] ss
brown, moist to wet. {11128 [
Tl :
i 1 - SS3A PID
[ l'l.i' 3al ss [ reading:
i :}:"{ i 0.2ppm
[ 3 B RS sl
! t'll T 951 SS3B PID
.l.|~'. - reading: Oppm
Tiflss | ss i 0 6233 5
B AR B
i f
[ T I'l. [ SS4A PID
2 ::1' | s 94, reading: Oppm
[ 4] [
i i
ol i SS4B PID
[ : |1| | ss B reading: Oppm
rEk [
i (R 5 reading: Oppm
l'l vlsa| ss i g: Upp!
A [
A
AR [
- : |1I B
l'li' i SS5B PID
1|58 | SS s reading:
o 1:1 ool 0.6ppm
i ]|1 ! i SS6A PID
i reading: Oppm
] Tiilea| ss 5 g:=pp
[ 913 '!.~|l'~!.' i SS6B PID
6.7| SAND: trace gravel, trace silt, - reading:
[, trace clay, brown, wet. e i 0.4ppm
B J-o|6B| SS 91 287 9 2
e I SS7APID
B S 7al ss [ reading: Oppm
- 80.9 - |7B] S8 9o} SS78 PID
8.1| SILTY CLAY TILL: trace gravel, Ko i reading: Oppm
trace sand, containing / 8A| SS - SS8A PID
[ cobbles/boulders, grey, moist. MJ’ [ reading: Oppm
/*A/Y - SS8B PID
ﬁ/} o8| ss i reading: Oppm
2 f [
88.9 /&’Y 89|
9.1 END OF BOREHOLE
Notes:
1). Water was encountered at 4.9 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

Continued Next Page
GRAPH 3 ¢ 3. Numbers refer 8=3%
GROUNDWATER ELEVATIONS Nnotes T X Sensitivity o

st 2nd  3rd  4th
Measurement §2

Strain at Failure




LOG OF BOREHOLE BH17-3

2 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Direct Push

Diameter: 50 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: N 4796751 E 594326
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT = pLASTIC WERAL - Liquin| | & REMARKS
™) E E 20 40 60 80 100 LMT Content  UMITIE f= | GR:ILIDSIZE
(%] 2|57
ELEV z =l [2 8| & [SHEARSTRENGTH (kPa) Y o N |EE[2 2] ostriuTion
DEPTH DESCRIPTION s E 93|25 | & |o unconrmep  + fEDYAE EEN )
zl=| ¥ oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
'J; % = z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)
GRAPH 3 3. Numbers refer 8=3% ) .
GROUNDWATER ELEVATIONS NOTES +°,X°: to Sensitivity o} Strain at Failure

st 2nd  3rd  4th
Measurement §2




LOG OF BOREHOLE BH17-4 1 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario
DATUM: UTM NAD 83 Zone 17

BH LOCATION: N 4796738 E 594323

DRILLING DATA

Method: Direct Push

Diameter: 50 mm REF. NO.: 161-09479-00
Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:

DYNAMIC CONE PENETRATION

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
) = = 20 40 60 8 100 |UMT conent UMT|E | AND
) » g 2 > ) 1 L I 1 We w w, =¢|5%| GRAINSIZE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION < |a S |ZE| & |o unconemen  + FERVAE 835+ )
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
97.7 'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
| 90.8] ASPHALT (150mm) _ 1A| ss B SS1APID
[ 0.2 GRANULAR BASE (150 mm) | reading: Oppm
i FILL: sandy silt, trace to some -
- clay, containing wood pieces, i
[ reddish brown, moist. 97 SS1B PID
i 1B| S8 I reading: Oppm
[ 1 [
[ SS2 PID
[ i reading: Oppm
[ 96
[ 2| Sss [
[ 2 [
[ 95.2 .
- 2.4 SILTY SAND: trace gravel, trace | i1~. 3a| ss i SS3APID
I clay, containing sandy silt layers, 1 | | 95 reading:
I brown to redish brown, moist to wet. ||.| } i 0.1ppm
B l|'| 3B| ss L SS3B P-|D
[ i~| it i reading: Oppm
g i SS3C PID
Tifl3c]| ss i reading:
[ : |1|' i 0.1ppm
[ | |l' %4t SS4A PID
| s - reading: Oppm
7 Tiflan] ss ! g-=pp
[ e -
II | } i SS4B PID
B | i reading: Oppm
f,1148| ss i
il 93
i i
s l| | 1 I SS5A PID
. AR i reading: Oppm
i1115A | ss - g: 7P
| |.i [
B llli i
L 92 SS5B PID
I Il'i. 5B| SS [ reading:
[ llli 5 0.1ppm
[ 11 - SS6A PID
) [ reading: Oppm
i {:} 6A| SS i g:=pp
T ol
}Il I i $S68B PID
i i reading: Oppm
- Tiiles | ss [ g:=pp
13 -
S i SSTAPID
= Ll i reading: Oppm
: |l'I 7A| SS 90 i
| 89.7 I -
2 7.9] SAND: some gravel, trace silt, i isazliangp'":(;ppm
I t lay, bl , wet. n :
race clay, brown, we sel7B| ss I 1377 8 2
[ 89.1 L :
8.5| SILTY CLAY TILL: trace gravel, %% 89 i SS8 PID
trace sand, grey, moist. / s | ss L reading: Oppm
o MX [
88.5 s :
9.1 END OF BOREHOLE
Notes:
1). Water was encountered at 4.9 m
below ground surface (bgs) during
drilling.
2). 2" well was installed in the
Continued Next Page no
GROUNDWATER ELEVATIONS ﬁg"% +3,x3: g“g“;es’;\;f;e‘ O #73% Strain at Failure

st 2nd  3rd  4th
Measurement §2




LOG OF BOREHOLE BH17-4

2 OF 2

PROJECT: Phase Il Environmental Site Assessment

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Direct Push

Diameter: 50 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: N 4796738 E 594323
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT = pLASTIC WERAL - Liquin| | & REMARKS
™) E E 20 40 60 80 100 LMT Content  UMITIE f= | GR:ILIDSIZE
(%] 2|57
ELEV z =l [2 8| & [SHEARSTRENGTH (kPa) Y o N |EE[2 2] ostriuTion
DEPTH DESCRIPTION s E 93|25 | & |o unconrmep  + fEDYAE EEN )
zl=| ¥ oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
'J; % = z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)
GRAPH 3 3. Numbers refer 8=3% ) .
GROUNDWATER ELEVATIONS NOTES +°,X°: to Sensitivity o} Strain at Failure

st 2nd  3rd  4th
Measurement §2




LOG OF BOREHOLE BH17-5 1 OF 1

PROJECT: Phase Il Environmental Site Assessment DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Direct Push
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 50 mm REF. NO.: 161-09479-00
DATUM: UTM NAD 83 Zone 17 Date: Jan/24/2017 to Jan/31/2017 ENCL NO.:
BH LOCATION: N 4796714 E 594348
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC WTRAL  Liquin| . [& REMARKS
= E 20 40 60 80 100 [“MT  ‘content LMITIZ_|E AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION T As | ZE| & |o unconFneD  + SR 53[5 %)
=z ¥ |. oz & | ® QuIck TRIAXIAL x LABVANE | WATER CONTENT (%) z
97.6 'J; % i z ) 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
op 8l ASPHALT (130mm) __ __ _ B SSTAPD
0.1| GRANULAR BASE (350 mm) 1A| SS i reading: Oppm
L 97 _ -
[ 0.5| FILL: sandy silt, trace gravel, some 97’
- clay, reddish brown, moist. 5 SS1B PID
[ 1B| SS [ reading: Oppm
[ 1 [
I SS2A PID
i reading: Oppm
B 2A| SS -
96
95.8 [
1.8| SILTY SAND TO SANDY SILT: [ |1. - SS2B PID
B trace clay, redish brown, moist. t~l'~| [ reading: Oppm
||1' 2B| SS B
[ | ) [
l |1 -
B 1l = SS3 PID
i h Ili 951 reading: Oppm
[ [l [
s i [
[ 1 | I13 | SS [
| | | [
[ | I -
B i -
¥ 94
[ | | | i SS4A PID
[ I I~1. ss B reading:
f“ 1 | g 4A - 0.1ppm
i N
H i SS4B PID
B BERA i reading: Oppm
lllil 48| ss 93 g: Upp!
: e I
B : |1|, [ SS5A PID
- = reading: Oppm
I.I[ tl5a| ss i g: Upp!
| | ' [
B l |1 i
}. | il 92 SS5B PID
1] 58| ss : reading: Oppm
£ i i
[ ¥ - $S6 PID
I : i - reading: Oppm
i |
91
h |l' 6| ss I
[ | I [
| 7 I} |1 |
1 | | B
[ 90.3 14 [
7.3| SAND: some silt, trace clay, - SS7APID
B brown, moist to wet. X5 90’ reading: Oppm
< o|7a| ss [ 0 8213 5
B . I
89.4 N
8.2| SILTY CLAY TILL: trace gravel, %% 8| ss - SS7B PID
| 89.1| trace sand, grey, moist. / [ reading: Oppm
8.5 END OF BOREHOLE
Notes:
1). 2" well was installed in the
borehole upon completion of
drilling.
Water Level Readings:
Date Depth (m)

WSP SOIL LOG 161-09479-00 484 PLAINS RD E, BURLINGTON ADDITIONAL PHASE 11 20161210.GPJ SPL.GDT 9/15/17

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
ist 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH17-6

1 OF 1

CLIENT: National Homes (Plains Road) LP

PROJECT: Phase Two Environmental Site Assessment

PROJECT LOCATION: 484-490 Plains Road East, Burlington, Ontario

DRILLING DATA

Method: Direct Push with Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: Mar/22/2017 ENCL NO.:
BH LOCATION: N 4796873 E 594388
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANCE PLOTa pasic NATURAL | oo - REMARKS
w LMt MOSTURE “puls |2 AND
m) = B 20 40 60 80 100 CONTENT A
9 9. 22| = . . L L ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION T As |25 & |o unconFmneD  + & Soncitty 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
97.8 'J; % = z [0} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
L 00.8| REFER TO BH17-61 FOR UPPER -
B STRATIGRAPHY Bentonite
i o7f
[ 1 [
: ~Sand [
2 [
E [
i ren and Sand
W.L.94.3m
i (Mar 29, 2017
[+ : I
[ 93f
B [
B Bentonite
92f
[°91.7 [
6.1| END OF BOREHOLE
Notes:
1). One 50 mm monitoring well was
installed in borehole upon
completion of drilling.
Water Level Readings:
Date W.L. Depth
(mbgs)
Mar 22,2017  3.63
Mar 29,2017  3.48
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +2,X 2 to Sensitivity e} Strain at Failure

st 2nd  3rd  4th
Measurement §2




LOG OF BOREHOLE BH17-6l

1 OF 1

PROJECT: Phase Two Environmental Site Assessment
CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484-490 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON 20161026.GPJ SPL.GDT 9/15/17

DATUM: UTM NAD 83 Zone 17 Date: Mar/22/2017 ENCL NO.:
BH LOCATION: N 4796873 E 594388
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTic NATURAL jqup| [ [ REMARKS
w Lt MOISTURE =z | 2 AND
= = 20 40 60 80 100 CONTENT s
(m Q o [£2] 2 e e we w w, [E€[3%] eraNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |2%|2 3| bisTRIBUTION
DEPTH DESCRIPTION T As | ZE| & |o unconFneD  + SR . 53[5 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
97.8 'J; % i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
- 998 ASPHALT (100 mm) -
%651 GRANULAR BASE (150 mm) __, Bentonite
. FILL: silty sand, trace gravel, trace [
[ clay, reddish brown, damp. 1 | DO -
i Hloe -
[ 1 R i
[ 2| Do oS
[ 2 1 L
[ | bl 9sh
f 3 | DO -
| [Sand
[ Mk
[ | FW.L. 941 m
[ 4 - +|Mar 29, 2017
I 4 | DO ’ [ o
[ 93f
B i
[ 924 B
- 5.4| SILTY SAND: trace gravel, brown, .l'.| 1.. 5|Dbo -
moist to wet. 1 [
i 92t
B i = i
l..l'.l. -
l I.{ j
B o -
.l'.l 1] 6 | DO ]
l..l'.l. en and Sand
-, | |.I -
a o -
| 905 Ik -
7.3] SILTY CLAY TILL: trace gravel, jﬁ/i’ -
[ trace sand, grey, moist, very stiff. / B
//fr 7 | bo 90f
B ﬁ’} Bentonite
8.5 END OF BOREHOLE
Notes:
1). One 50 mm monitoring well was
installed in borehole upon
completion of drilling.
Water Level Readings:
Date W.L. Depth
(mbgs)
Mar 22,2017  3.68
Mar 29,2017  3.51
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: {‘(‘)“g“;i’;\;f;e‘ © ®73% Syain at Failure

i1st 2nd 3rd  4th

Measurement §2




LOG OF BOREHOLE BH17-7

1 OF 2

PROJECT: Geotechnical Investigation

CLIENT: National Homes (Plains Road) LP

PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/17/2017 ENCL NO.: 10
BH LOCATION: N 4796850.502 E 594358.633
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RES I CR PLOT
w SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
W 20 40 60 80 100 umrNTEN LMt 2|2 AND
(m) 5 ':: %) | 1 1 1 1 | Z
ur 9 =z| z Wp w w, |=¢[3E[ GRAINSIZE
ELEV z|, SE|S6| & [SHEARSTRENGTH (kPa) o |E[25] osmeuTion
DEPTH DESCRIPTION = u dc|Z2E5| & |©o UNCONFINED + g“g‘;ﬁs‘i{@i’ff S N %)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.6 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.0 ASPHALT (100 mm) B
| 974] GRANULAR BASE (170 mm) _
0.3| FILL: silty sand, trace clay, reddish 1185 | 8 i P
- brown, moist to wet, very loose. i
97
E 2|ss| 3 o
96|
[ 3| SS 2 i <]
B
- 4|ss| 3 [ o
i 95}
[ 947
13 29| SILTY SAND: trace gravel, reddish li 1
- brown, wet, compact to dense. |;l'~|' B
1if] s | ss | 13 o
i T i
- I
-4 :l'.l'-l~_
i el i
I
I [
- T I
- Spoon wet }il {I 93 i
~I'|.l' 6| SS | 26 o
E T
: ghs -
e
:|.|.l. |
u II | [
141 92
fh :
| 6 |:|
i [E%) B
17 | ss | 32 7 °
- |:| i
) 91}
| 7 B
90.5 l 4 |
7.1| SILTY CLAY TILL: trace gravel, Xy B
some sand, trace silty clay zones, /
[ grey, moist, very stiff to hard. /IX i
o 0|
I % 8|ss| 23 o
| & /ﬂ*
ﬁ 8of
o %
jf*;, 9|ss| 45 i o
//ﬁ 88|
10 %
Continued Next Page -
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'\é“é“ei‘:::\;f;er © ®3% train at Failure

1st 2nd 3rd 4th

Measurement SZ




LOG OF BOREHOLE BH17-7

2 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/17/2017 ENCL NO.: 10
BH LOCATION: N 4796850.502 E 594358.633
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 RESISTANGEPLOT — NATURAL Lo : REMARKS
MOISTURE ;
™ — E ” 20 40 60 80 100 cONTENT ~ LMITIE 1t AND
5 de|=3| 3 [SHEARSTRENGTH (kPa) . " BEE poaming
ELEV DESCRIPTION e AR o LD VANE ————o——— | 3| & Z| DISTRIBUTION
DEPTH =B Z@o |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
5 2 b Z [0} 8 ] 20 40 60 80 100 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, % [
some sand, trace silty clay zones, /
grey, moist, very stiff to ,J’IX
= hard.(Continued) /Vd(r [
i o 87
I / 10| SS | 50/ I
[ /*’ 50m
11 ﬁ
ﬁ 86|
A ij
[ ﬁ 11| SS | 59 - <]
% 85 i
s ¢
84.4 /j:*’r -
| 13.2[ SILTY CLAY: trace sand, trace silt |1
[ zones, grey, moist, hard. /i’ .
% 8af
s % 12| ss | 36 °
82.9 /ﬁ 83|
| 14.7| SANDY SILT: trace gravel, trace | [
s clay, trace silty clay zones, brown,
B wet, very dense. [
68/ [
- 3] 88 P50mn| - °
82
16
81}
17 14| SS | 55 o
804 -
17.2| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 13.7 m bgs upon
completion of drilling.
3). Borehole was open upon
completion of drilling.
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X7 fo Sensitivity e} Strain at Failure

1st 2nd 3rd 4th

Measurement SZ




LOG OF BOREHOLE BH17-8

1 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/17/2017 ENCL NO.: 11
BH LOCATION: N 4796837.702 E 594319.883
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RES I CR PLOT
x SISTANCEPLOT — pLasTic NATIRAL - Liqun| | | & REMARKS
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) 5 o |22 - i f f | i W, W w, |E€[3%E craNsiZE
ELEV T SE|25| & [SHEARSTRENGTH (kPa) ———o——— [¥5|2Z| bisTRIBUTION
DEPTH DESCRIPTION <& 432 E| & |o unconrneD  + EDIANE E EN %
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
98.0 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 ASPHALT (120 mm)
i GRANULAR BASE (240 mm)
976\ _ _ . _ 1| SS | 16 o
| 0.4| FILL: silty sand, trace clay, reddish -
brown, moist to wet, very loose to
loose. [
E 2|ss| 6 97 5
[ 3| SS 4 - o
2 96}
B 418s| 2 i o
[ 951 [
13 29| SILTY SAND: reddish brown, wet, li 1. 95}
- loose to compact. |;l'~|'
15 |ss| e o
i T -
%)
i e i
4 '|~.:'-|. 94
i '{.l'.l" I
I
I
u ||| -
- Spoon wet }'l {I
'I'I.l' 6 | SS 9 I o
H '|~|'.|. 93
| 1l -
5B
e
T B
u II |
[E%)
I.I'i. i
o T 92
| eI -
141
il 7 | ss | 1o p
[ 915 kiR -
6.5 SILTY CLAY TILL: trace gravel, %
some sand, trace silty clay zones, / [
[ reddish brown to grey, moist, very /IX -
E stiff to hard. % 91f
[ /{/*j}*’fr 8|ss| 24 : o
E ﬂ}’ 90[
o j:'*,r‘r 8of
ﬁ 9| ss| a7 - o
10 ﬁ
Continued Next Page -
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'\é“é“ei‘:::\;f;er © ®=3% Sirain at Failure

1st 2nd 3rd 4th

Measurement SZ




LOG OF BOREHOLE BH17-8

2 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/17/2017 ENCL NO.: 11
BH LOCATION: N 4796837.702 E 594319.883
SOIL PROFILE SAMPLES D SONE PENETRATION
NATURAL REMARKS
o & PLASTIC plerire Liaup| - |&
— = 20 40 60 80 100 |'MIT  content LMT|E_|E AND
(m) 9 o) 2] 2 1 L L L L We w w, |E€[3%E craNsizE
ELEV Z|, 55158 | & |SHEARSTRENGTH (kPa) ————o——— [¥5|3 | DisTRIBUTION
DESCRIPTION < 922 E| E |o UNCONFINED 4 FIELD VANE - X
DEPTH El& a° |55 < & Sensitivity o g2<|e (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) g
5 2 b Z [0} 8 ] 20 40 60 80 100 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, %
some sand, trace silty clay zones, /
reddish brown to grey, moist, very /IX
= stiff to hard.(Continued) % i
9 ’*/;I?’; 10| ss | 53 a7l of 6 12 47 35
2 ﬁ 86|
B ﬁ 11| SS | 36 B °
o ﬁ 85|
s % 12| ss | 42 84f
is ﬁ 83|
B ﬁ 13| SS | 40 B
82.3 e
15.7| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 12.8 m bgs upon
completion of drilling.
3). Borehole was open upon
completion of drilling.
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X {o Sensitivity e} Strain at Failure

1st 2nd 3rd 4th

Measurement SZ




LOG OF BOREHOLE BH17-9

1 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/18/2017 ENCL NO.: 12
BH LOCATION: N 4796784.401 E 594276.799
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
x SISTANCEPLOT — pLasTic NATIRAL - Liqun| | | & REMARKS
) — = 20 40 60 80 100 [|UMT  conrent UMITIE fE AND
g o g 2| i 1 1 1 1 We w w, [~€|5%| GRAINSIZE
ELEV T SE|Z5| & |SHEARSTRENGTH (kPa) ———o——— [¥5|2Z| bisTRIBUTION
DEPTH DESCRIPTION < |5 92 22| E |o unconFiNED 4 FIELDVANE 33|z
Zla a°|sSal| < & Sensitivity oe|2 %)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
98.0 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.0 ASPHALT (120 mm)
[ 97.7] GRANULARBASE (170 mm) _ _ ; o
0.3| FILL: silty sand, trace clay, reddish 88 8
- brown, moist to wet, very loose. =
- o7}
[ 2| 8S| 5 i o
N 96}
- 955 Bentonite
L 2.5/ SILTY SAND: reddish brown, wet, _l'.| 1 B
i compact. :l:
E :I: :I 95 -
|=| 3 SS 18 9
B I
o B
I
I B
H i a4l
i i W.L.94.0m
I-': .I May 25, 2017
i :|: B
- Spoon wet 1 j:.|~
vl 41 SS | 14 o
, ik
[ 'I‘I'i
e
1.
1l
.I_l_l_
- 925 I
5.6/ SAND: trace gravel, trace silt, trace | -
clay, reddish brown, wet, compact.
[ 6
5| SS| 14 o 18 7 4
s [
[ 90.9 . 91
7.1| SILTY CLAY TILL: trace gravel, Xy I
some sand, grey, moist, very stiff to /
B hard. //fy [
[ /*’ 6| ss | 31 i o
B % 90f
5 ﬁ 8of
jf*;, 7|ss |27 °
10 %
Continued Next Page
GRAPH 3 « 3. Numbers refer &8=3% . i
GROUNDWATER ELEVATIONS NOTES +7, X7 {o Sensitivity e} Strain at Failure
ist 2nd 3rd 4th
Measurement z ! 1 !_Z




LOG OF BOREHOLE BH17-9

2 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/18/2017 ENCL NO.: 12
BH LOCATION: N 4796784.401 E 594276.799
SOIL PROFILE SAMPLES D SONE PENETRATION REMARKS
o — pLasTic NATIRAL - Liqun| | | &
— = 20 40 60 80 100 |UMT  content LMITIE_|: AND
(m) 5 o <aof 1 1 1 L L We W w, |e€|5%| cRraNsizE
ELEV T 225 & [SHEARSTRENGTH (kPa) ° 9212 2| pisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH =B Z@o |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, %
some sand, grey, moist, very stiff to /
hard.(Continued) //fr
a % 8 | SS o
[ % r]ite
~ 86.4 % B
| 11.6| SILTY CLAY: trace gravel, trace Iy
i sand, grey, moist, hard. /i’
2 //X
i % 9| ss o
| 84.1 /ﬁ
4 13.9]  SILTY SAND: trace gravel, trace TjH10] ss °
- clay, reddish brown to grey, moist to {1
wet, very dense. II |.}.
s ] l
{.l'.l'
| |.|
T
15 .l'.l 1]
{.l'.l'
e
[ :1;:'1. 11| ss i °
[ 82.3 10
15.7| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 13.7 m bgs upon
completion of drilling.
3). Borehole was open upon
completion of drilling.
Water Level Readings:
Date W. L. Depth (m bgs)
May 25,2017  4.06
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'\é“é"eies::\;f;er © ®=3% Sirain at Failure

1st 2nd 3rd 4th
Measurement SZ




WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

LOG OF BOREHOLE BH17-10 1 OF 2
PROJECT: Geotechnical Investigation DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: NAD 83, ZONE 17 Date: Apr/18/2017 ENCL NO.: 13
BH LOCATION: N 4796751.233 E 594311.141
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANCE PLOT = pLasric MTURAL 0| [ REMARKS
) — = 20 40 60 80 100 [|UMT  conrent UMITIE fE AND
9 o <§: 2| . 1 1 L L L We w w, [~€|5%| GRAINSIZE
ELEV |, SE|Z 8| & [SHEARSTRENGTH (kPa) o |%5|25| oistrUTION
DEPTH DESCRIPTION g Zdc |ZE| & |o UNconFNED 4 FSGNE S N %)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
978 5121 2 |2 |68 & 20 40 60 80 100 10 20 30 GR SA SI CL
L 0.0 ASPHALT (120 mm)
| 97.5| GRANULARBASE (tcomm) _ _ Ml . i X
0.3| FILL: silty sand, trace to some SS [
- gravel, reddish brown, moist to wet,
very loose to loose. [
= 97 =
- 2|SS| 5 o
I 3 SS 2 926 q
2
B 4|1SsS| 3 ©
L 040 95
13 29| SILTY SAND: trace gravel, reddish li 1
- brown, wet, compact. |;l'~|'
1if] s | ss | 14 l o
AR
B [
BER i
- ~I'|'l' 94
£ Th [
[ 4 I
i 1yl
SEs
I
A -
I
BAA
~
- Spoon wet l.'[ {
i ~I'|'l' 6| SS | 25 93
E T
| EyEE
1yl
AEs
I B
AR
I
AR
B [
BER [
|
~|'|'l' 92
| -
~I':'l' 718sS| 3 B o]
L T
BER [
|
ans 91
1yl
SEs
I -
I
[ .l'.l 1
L g0.0| - Gravelly sand zone {.l! %
[ 7.8] SILTY CLAY TILL: trace gravel, ﬁx 8|SS | 24 o
B some sand, grey, moist, very stiff to /
I hard. ﬁ
% 8o}
o X/y’ﬁ [
% 9|ss| 34 i °
/,*M 88|
10 //Y [
Continued Next Page _no
GROUNDWATER ELEVATIONS GRAPH 3 3. Numbersrefer ¢ 8=3% g pin ot Failure

1st 2nd 3rd  4th NOTES to Sensitivity

Measurement SZ




LOG OF BOREHOLE BH17-10

2 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/18/2017 ENCL NO.: 13
BH LOCATION: N 4796751.233 E 594311.141
SOIL PROFILE SAMPLES D SONE PENETRATION REMARKS
o — pLasTic NATIRAL - Liqun| | | &
— = 20 40 60 80 100 |UMT  content LMITIE_|: AND
(m) o . < c£ > I f 1 1 1 W W w, &§ 32| cransize
ELEV z 225 & [SHEARSTRENGTH (kPa) o 9=z 2| pistrRiBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH =B Z@o |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, %
some sand, grey, moist, very stiff to /
hard.(Continued) /*/I//fr [
! ,{*’4/ 87|
i1 % 10| SS | 39 - o
% 86|
12 /,}j;}’* [
) 76/ B
i ﬁ 11| SS >80mn o
ﬁ 85|
ﬂ*’r 84
14 ﬁ 12| SS | 76 I [°]
83.1 id [
| 14.7| SILTY CLAY: trace sand, grey, iy 83
s moist, very stiff. % -
B /’?ﬁ/ 13| SS | 29 o
82.1 e
15.7| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 12.2 m bgs upon
completion of drilling.
3). Borehole was open upon
completion of drilling.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'\é“é“ei‘:::\;f;er © ®=3% Sirain at Failure

1st 2nd 3rd 4th

Measurement SZ




LOG OF BOREHOLE BH17-11 1 OF 2
PROJECT: Geotechnical Investigation DRILLING DATA
CLIENT: National Homes (Plains Road) LP Method: Hollow Stem Auger
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario Diameter: 150 mm REF. NO.: 161-09479-00
DATUM: NAD 83, ZONE 17 Date: Apr/18/2017 ENCL NO.: 14
BH LOCATION: N 4796783.016 E 594391.601
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
w SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
i 20 40 60 80 100 UMIT  eoNTENT  UMIT|Z | E AND
(m) 5 ':: %) | 1 1 1 1 | Z
] 9 =z z W w w. (=25 GRAINSIZE
ELEV 2|, SE1528| & |SHEARSTRENGTH (kPa) ——o——— [|¥3|3 2| oistriBUTION
DEPTH DESCRIPTION g dc|Z2E5| & |©o UNCONFINED + g“g‘;ﬁs‘i{@i’ff S N %)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
97.1 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] ASPHALT (50 mm) 97
GRANULAR BASE (400 mm)
1SS | 12
e A
[ 0.5 FILL: silty sand, trace gravel, [
| reddish brown, moist, compact.
[1 [
96|
[ 2|SS| 12 o
2 |
- 95
[ 94.6
L 2.5| SILTY SAND: trace gravel, reddish _l'.| 1 B
i brown, moist to wet, compact. :l:
B Il i
[ :|1| 941
|l| 3| SS 14 o
i Il
_I‘_I 1 -
i I_-l'.l
[ | I_I [
| 4 :|' |_|' |
s _I‘_I 1 93
I_-l'.l [
| I_I
- Ty
- Spoon wet : 1 1| i
I-l'I 4| SS| 16 o
L i :
i _I‘_I 1 92
I_-l'.l [
| I_I
B hr
_I‘_I 1 B
I_-l'.l
[ | I_I [
- hr i
; i 91f
}l: 5| 8s | 27 °
- i
_I‘_I 1 B
I_-l'.l
-, | I_I -
[ 90.0 hr ol
7.1| SILTY CLAY TILL: trace gravel, Xy L
some sand, grey, moist, very stiff to /
B hard. /Mf{/
[ /*’ 6| ss| 17 i o
o i i
; ﬁ 8of
o % [
[ /i’ 88f
jf*;, 7| ss| 53 °
10 %

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

Continued Next Page
GROUNDWATER ELEVATIONS

1st 2nd 3rd 4th
Measurement y

GRAPH + 3 3. Numbers refer o 8=3%

NOTES ’ " to Sensitivity Strain at Failure




LOG OF BOREHOLE BH17-11

2 OF 2

PROJECT: Geotechnical Investigation
CLIENT: National Homes (Plains Road) LP
PROJECT LOCATION: 484 Plains Road East, Burlington, Ontario

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 150 mm

REF. NO.: 161-09479-00

WSP SOIL LOG 161-0947900-00 484 PLAINS RD E, BURLINGTON-BH17-7 TO BH17-11 20170602.GPJ SPL.GDT 2/6/17

DATUM: NAD 83, ZONE 17 Date: Apr/18/2017 ENCL NO.: 14
BH LOCATION: N 4796783.016 E 594391.601
SOIL PROFILE SAMPLES D SONE PENETRATION REMARKS
o — pLasTic NATIRAL - Liqun| | | &
— = 20 40 60 80 100 |UMT  content LMITIE_|: AND
(m) o o < c£ ~ I 1 1 | 1 We w w, &§ 5%| GRAINSIZE
ELEV z 225 & [SHEARSTRENGTH (kPa) o 9=z 2| pistrRiBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH =B Z@o |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
SILTY CLAY TILL: trace gravel, 1 87
some sand, grey, moist, very stiff to /
hard.(Continued) /*/I//fr
9 /q*j’*’l 8| ss| a7 - o
| ﬁ 861
12 ﬁ |
o 85|
8 ﬁ 9| ss | 61 o
13 ﬁ; [
ﬁ 8af
% 90/ [
e /*’ 10| S8 bgor | i o
y 4 83 =
82.4 A B
| 14.7| SILTY CLAY: trace sand, grey, Iy
s moist, hard. / i
% 82|
B /’*%/ 11| SS | 77 o
81.4 e B
15.7| END OF BOREHOLE
Notes:
1). Water was encountered at 4.6 m
below ground surface (bgs) during
drilling.
2). Water was at 15.2 m bgs upon
completion of drilling.
3). Borehole was open upon
completion of drilling.
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'\é“é“ei‘:::\;f;er © ®=3% Sirain at Failure

1st 2nd 3rd 4th

Measurement SZ




WSP MW REPORT VER.3 484 PLAINS ROAD EAST - BH LOGS.GPJ GINT STD CANADA LAB.GDT 16/10/17

Project No.

Project:

Location:
Date Drilled:

Drill Type:
Drilling Contractor: Profile Drilling Inc.

LOG OF MONITORING WELL BH17-12

161-09479-00

484-490 Plains Road East

484-490 Plains Road East, Pickering, ON

August 9, 2017

Powerprobe 9700 Direct Push/Auger

Co-ordinates:_994354E, 4796749N

Datum:

UTM NAD 83 Zone

Logged By: A.N.
Checked By: C-R.

Figure No.

VOCs (ppm)

Combustible Gases (ppm)

i solL VOCs (ppm)
DEPTH 8 SOIL DESCRIPTION WELL INSTALLATION SAMPLE SAMPLE 4080120 160
(mbgs) (masl) 6 DETAILS D TEST Combustible Gases (ppm)
v 2040 60 . 80
- SAND Cement : . : .
- - reddish brown, trace silt, damp, some § : : :
[~ asphalt and concrete fragments Bentonite SS1 : : : :
[0.61 97.14 . : : o
- SILTY SAND : : : :
o - reddish brown, damp : : :
- s82 OA o
= -moist : : : :
- | <53 e
183 9592 | .
u SAND i
— - brown, dry : : : o
n Sand Ss4 : : :
o - reddish brown, trace silt, damp Screen
- TR
N Ss6 oo
[~ - some silt, moist, grey staining from 3.81 : : : :
[ mbgs to 4.11 mbgs, strong hydrocarbon ss7 : I 2 4
711 93.64 odours : : T
0338 ‘{{ SILTY SAND : : : 1

-4.37 38( -] - ini . :
= 3 black staining, wet, strong hydrocarbon ss8 PHCs BTEX : : o i
= odours H ; R
[~ - reddish brown, saturated, no staining, no
- odour SS9 & A
- ‘ 510 o
|5.64 92.11] ~ A -

End of borehole at 5.64 mbgs

ater measured on August 16,

masl
4.37 mbgs

Well Diameter:
50 mm

Well Material:
Schedule 40 PVC
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LOG OF MONITORING WELL BH17-13

Figure No.

Project No. 161-09479-00
Project: 484-490 Plains Road East
Location: 484-490 Plains Road East, Pickering, ON Co-ordinates: 594360E, 4796723N
Date Drilled: August 9, 2017 Datum: UTM NAD 83 Zone ®  VOCs (ppm)
i . Powerprobe 9700 Direct Push/Auger - A.N.
Drill Type: P 9 Logged By: A Combustible Gases (ppm)
Drilling Contractor: Profile Drilling Inc. Checked By: C.R.
i solL VOCs (ppm)
H INSTALLATION SAMPLE 40 80 120 160
DEPTH 0 SOIL DESCRIPTION WELL SAMPLE
(mbgs) (masl) é DETAILS D TEST Combustible Gases (ppm)
20..40. 60 . 80
- 8 SAND Cement : . : .
= - reddish brown, damp, some asphalt and § :
— concrete fragments Bentonite SS1 A :
[0.61 : .
- SILTY SAND :
- - reddish brown, damp :
- ss2 oA : -
[1.22 96.18|.
= SAND :
- - reddish brown, trace silt, damp e
N SS3 :
[ Sand 5 o
- Ss4 A :
044 94.96 Screen :
- SILTY SAND : :
[~ - reddish brown, damp : :
- 85 ® A :
- 556 : A .
- . | - grey staining from 3.51 mbgs to 3.66 mbgs, :
[ 385 9355 |- wet, hydropqrbon odours :
[ |-"{*| - black staining from 3.66 mbgs to 3.96 mbgs, [ 29
— ‘ wet, strong hydrocarbon odours 887 PHCs BTEX, DUP1 v R
- - wet :
- ss8 oA .
[~ - saturated
= SS9 ® A
- 1] — SS10 a
[5.49 91.91] . |- —1

End of borehole at 5.49 mbgs

ater measured on August 16,
2017
masl
3.85 mbgs

Well Diameter:
50 mm

Well Material:
Schedule 40 PVC
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Project No.
Project:
Location:
Date Drilled:
Drill Type:

LOG OF MONITORING WELL BH17-14

161-09479-00

484-490 Plains Road East

484-490 Plains Road East, Pickering, ON

August 9, 2017

Powerprobe 9700 Direct Push/Auger

Drilling Contractor: Profile Drilling Inc.

Co-ordinates:_994374E, 4796735N

Datum:

Logged By:

UTM NAD 83 Zone

A.N.

Checked By: C-R.

Figure No.

VOCs (ppm)

Combustible Gases (ppm)

SOIL VOCs (ppm)
DEPTH SOIL DESCRIPTION WELL ST BN SANPLE SAMPLE 4080 120 160
(mbgs) (masl) TEST Combustible Gases (ppm)
2040 60 80
- SAND Cement : . : .
= - reddish brown, damp, some asphalt and §
[~ concrete fragments Bentonite SS1 "
B - reddish brown, trace silt, damp
- ss2 [ .
— SS3 -
- Sand ss4 o
- - trace silt and medium gravel Screen
- Ss5 =
R 536 m B
[~ - black staining, strong hydrocarbon odour,
= wet from 3.66 mbgs to 4.11 mbgs °
— ss7 PHCs BTEX <
[4.43 92.82) - reddish brown, some silt, wet
- SS8
[ - reddish brown, some silt, saturated -
u SS9
-5.49 91.76 $S10 o

End of borehole at 5.49 mbgs

ater measured on August 16,
2017
masl
4.43 mbgs

Well Diameter:
50 mm

Well Material:
Schedule 40 PVC
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Particle Size Distribution Report

Project No:

161-09479-00

Figure
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o N e A
| | | | | | | | | T— _()
{iIEEE S T
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 11 3.0 71.4 19.3 5.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand, trace clay
4.75mm 100.0
2mm 98.9
0.850mm 98.7 L
0.425mm 95.9 PlLz AI'EtLe_rberg Limits -
0.250mm 80.7 B B B
0.106mm 332 Coefficients
0.075mm 24.5 Dgp= 0.3203 Dgs= 0.2762 Dgo= 0.1740
0.0446 mm. 13.9 Dgp= 0.1480 D30= 0.0956 D15= 0.0481
0.0317 mm. 12.2 D1p= 0.0135 Cy= 1289 Cc= 389
88%% mm %g Classification
0.0083 mm. 8.7 uscs= AASHTO=
0.0059 mm. 7.0 Remarks
0.0030 mm. 5.2 Sampled by Jack
0.0012 mm. 52 F.M.=0.66
* (no specification provided)
Location: BH16-3 SS6
Sample Number: MM-2775 Date:
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington

1




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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w 40 f f f f f f f f
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1N L |
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| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
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| | | | | | | | |
| | | | | | | | |
| | | | | | | | & |
10 - 1 e .
] I T T Tot—om
ol L[| i il
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 17 0.5 2.7 84.6 7.7 2.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, trace silt & clay, trace gravel
13.2mm 100.0
9.5mm 99.3
4.75mm 98.3
2mm 97.8 fi
Atterberg Limits
0.850mm 9.8 _ - _
0.425mm 95.1 PL= LL= I=
0.250mm 75.0 -
0.106mm 142 Coefficients
0.075mm 105 Dgp= 0.3426 Dg5= 0.3006 Dgo= 0.2044
0.0501 mm. 8.1 Dgp= 0.1813 D3p= 0.1414 D15= 0.1085
0.0355 mm. 73 D10= 0.0676 Cy= 302 Cc= 145
0.0225 mm. 6.5 o )
0.0130 mm. 5.6 Classification
0.0093 mm. 48 USCS= AASHTO=
0.0066 mm. 4.0
0.0033 mm. 3.2 Rem arks
0.0014 mm. 24 Sampled by Michael on Jan 24 to Jan 31, 2017
F.M.=0.92
B (no specification provided)
Location: BH16-101 SS7A
Sample Number: MM-3986 Date: Feb 8,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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O IEERiiIEEE N\
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1NN B Ei N .. | —C—
ol LI L] Al iR il
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 12 0.5 0.3 81.8 12.6 3.6
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, some silt, trace clay, trace gravel
9.5mm 100.0
4.75mm 98.8
2mm 98.3 .o
0.850mm 98.2 PlLz AI'EtLe_rberg Limits -
0.425mm 98.0 - B B
0.250mm 938 Coefficients
0.106mm 26.4 Dgg= 0.2321 Dgs= 0.2151 Dgo= 0.1610
0.075mm 16.2 D5p= 0.1446 D3p= 0.1127 D45= 0.0704
0.0499 mm. 9.7 D1p= 0.0514 Cy= 313 Cq= 153
882‘23 mm g? Classification
0.0130 mm. 6.5 uscs= AASHTO=
0.0093 mm. 57 Remarks
0.0066 mm. 4.9 Sampled by Michagl Hu on Jan 24 to Jan 31, 2017
0.0033 mm. 4.0 F.M.=0.57
0.0014 mm. 3.2
B (no specification provided)
Location: BH16-121 SS7A
Sample Number: MM-3987 Date: Feb 8,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 25 0.7 0.5 85.0 7.7 3.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, trace silt & clay, trace gravel
13.2mm 100.0
9.5mm 97.8
4.75mm 975
2mm 96.8 fi
Atterberg Limits
0.850mm 9.5 _ - _
0.425mm 96.3 PL= LL= I=
8;%82%“1 51’2;‘{ Coefficients
0.075mm 11.3 Dgp= 0.2481 Dg5= 0.2295 Dgp= 0.1752
0.0497 mm. 8.8 Dgp= 0.1593 D3p= 0.1300 D15= 0.1030
0.0352 mm. 8.0 D1p= 0.0598 Cy= 293 Cc= 161
0.0224 mm. 72 o )
0.0129 mm. 6.4 Classification
0.0092 mm. 5.6 USCS= AASHTO=
0.0066 mm. 48
0.0033 mm. 4.0 Remarks
0.0014 mm. 32 Sampled by Michael Hu on Jan 24 to Jan 31, 2017
F.M.=0.78
B (no specification provided)
Location: BH16-131 SS6B
Sample Number: MM-3988 Date: Feb 8,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No: 161-09479-00
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 1.6 0.9 14 62.0 27.3 6.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand, trace clay, trace gravel
9.5mm 100.0
4.75mm 98.4
2mm 97.5 -
0.850mm 97.0 blLz AI'EtLe_rberg Limits =
0.425mm 96.1 - - -
0.250mm 90.6 Coefficients
0.106mm 41.7 Dgp= 0.2462 Dgs= 0.2205 Dgo= 0.1488
0.075mm 341 Dgo= 0.1267 D3p= 0.0637 Dq5= 0.0141
0.0469 mm. 220 D1p= 0.0049 Cy= 3031 Cc= 5.56
0.0336 mm. 186 Classification
0.0124 mm. 144
0.0089 mm. 12.7 Remarks
0.0063 mm. 11.0 Sampled by Michagl Hu on Jan 24 to Jan 31, 2017
0.0031 mm. 85 F.M.=057
0.0013 mm. 51
¥ (no specification provided)
Location: BH17-1 SS3
Sample Number: MM-3978 Date: Feb 7,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 14.2 4.4 11.9 56.6 10.5 24
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, some silt, some gravel, trace clay
19mm 100.0
16mm 94.9
13.2mm 93.3
9.5mm 89.7 F
4.95mm 858 PlLz AI'EtLe_rberg Limits -
2mm 81.4 - - -
8;222%"‘1 gg;g Coefficients
0.250mm 47.4 Dgp= 9.7511 Dg5= 3.8138 Dgo= 0.3258
0.106mm 145 Dgp= 0.2634 D3p= 0.1747 D15= 0.1097
0.075mm 12.9 D1p= 0.0543 Cy= 6.00 Ce= 173
0.0491 mm. 9.0 o )
0.0350 mm. 6.9 Classification
0.0222 mm. 6.2 USCS= AASHTO=
0.0128 mm. 55
0.0091 mm. 4.1 Rem arks
0.0065 mm. 35 . o
0,003 mm: 8 Sampled by Michael Hu on Jan 24 to Jan 31,2017
0.0013 mm. 21 FM.=211

B (no specification provided)

Location: BH17-1 SS7A

Sample Number: MM-3979

Date: Feb 7,2017

Client:
Project:

Project No:

161-09479-00

National Homes (Plains Road) LP
Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington

Figure




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.3 0.5 14 89.2 6.7 1.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, trace silt & clay
9.5mm 100.0
4.75mm 99.7
2mm 99.2 -
0.850mm 99.0 PlLz AI'EtLe_rberg Limits -
0.425mm 97.8 B B -
0.250mm 74.5 Coefficients
0.106mm 14.9 Dgp= 0.3318 Dgs= 0.2984 Dgo= 0.2054
0.075mm 8.6 Dgp= 0.1812 D3p= 0.1395 Dq5= 0.1064
0.0496 mm. 7.0 D10= 0.0868 Cy= 237 Cc= 1.09
8822% mm gg Classification
0.0129 mm. 47 uscs= AASHTO=
0.0092 mm. 3.9 Remarks
0.0065 mm. 31 Sampled by Michagl Hu on Jan 24 to Jan 31, 2017
0.0032 mm. 23 F.M.=0.83
0.0013 mm. 1.6
* (no specification provided)
Location: BH17-2 SS6A
Sample Number: MM-3980 Date: Feb 7,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.2 1.0 59.5 26.9 12.4
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand, some clay
4.75mm 100.0
2mm 99.8
0.850mm 99.6 -
0.425mm 988 bLe Atterberg Limits
0.250mm 95.4 - - -
0.106mm 45.1 Coefficients
0.075mm 39.3 Dgp= 0.2212 Dgs= 0.2027 Dgo= 0.1409
0.0465 mm. 29.5 Dgp= 0.1191 D30= 0.0480 D15= 0.0048
0.0332 mm. 26.7 D1p= 0.0013 Cy= 109.52 Cc= 1269
0.0212 mm. 230 Classification
0.0088 mm. 184
0.0062 mm. 16.6 Remarks
0.0031 mm. 129 Sampled by Michagl Hu on Jan 24 to Jan 31, 2017
0.0013 mm. 10.1 F.M.=0.40
0.0009 mm. 55
¥ (no specification provided)
Location: BH17-3 SS1B
Sample Number: MM-3981 Date: Feb 7,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.1 0.5 61.5 32.9 5.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand, trace clay
4.75mm 100.0
2mm 99.9
0.850mm 99.7 .
0.425mm 99.4 blLz AI'EtLe=rberg Limits =
0.250mm 94.3
0.106mm 46.9 Coefficients
0.075mm 379 Dgp= 0.2252 Dgs= 0.2045 Dgo= 0.1374
0.0475 mm. 22.8 Dgp= 0.1144 D30= 0.0596 Dq5= 0.0137
0.0340 mm. 19.1 D1p= 0.0055 Cy= 25.03 Ce= 471
0.0216 mm. 173 Classification
0.0126 mm. 14.6 USCS= AASHTO=
0.0089 mm. 12.7
0.0063 mm. 109 Remarks
0.0031 mm. 6.4 Sampled by Michagl Hu on Jan 24 to Jan 31, 2017
0.0013 mm. 4.6 F.M.=0.39
B (no specification provided)
Location: BH17-3 SS3B
Sample Number: MM-3982 Date: Feb 7,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 1.8 0.9 17 84.4 9.1 2.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, trace silt, trace clay, trace gravel
13.2mm 100.0
9.5mm 98.8
4.75mm 98.2
2mm 97.3 fi
Atterberg Limits
0.850mm 9.9 _ - _
0.425mm 95.6 PL= LL= I=
8;%82%“1 1235 Coefficients
0.075mm 11.2 Dgp= 0.3176 Dgs= 0.2787 Dgp= 0.1942
0.0497 mm. 83 Dgp= 0.1733 D30= 0.1365 D15= 0.1044
0.0353 mm. 6.6 D1p= 0.0615 Cy= 316 Cc= 156
0.0224 mm. 58 o )
0.0130 mm. 5.0 Classification
0.0092 mm. 41 USCS= AASHTO=
0.0065 mm. 33
0.0032 mm. 25 Rem arks
0.0013 mm. 17 Sampled by Michael Hu on Jan 24 to Jan 31, 2017
F.M.=0.87

B (no specification provided)

Location: BH17-3 SS6B

Sample Number: MM-3983

Date: Feb 7,2017

Client:
Project:

Project No:

161-09479-00

National Homes (Plains Road) LP
Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 12.5 4.8 2.8 69.5 8.0 2.4
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, trace silt & clay, some gravel
19mm 100.0
16mm 97.2
13.2mm 92.9
9.5mm 92.0 F
Atterberg Limits
4.75mm 87.5 _ - _
2mm 82.7 PL= LL= I=
8;222%"‘1 %;8 Coefficients
0.250mm 66.2 Dgp= 7.0200 Dg5= 3.3152 Dgo= 0.2245
0.106mm 13.2 Dgp= 0.1939 D3p= 0.1472 D15= 0.1120
0.075mm 10.4 D1p= 0.0677 Cy= 332 Cc= 143
0.0493 mm. 7.9 o )
0.0351 mm. 6.6 Classification
0.0222 mm. 5.9 USCS= AASHTO=
0.0129 mm. 53
0.0091 mm. 4.6 Rem arks
oo e 33 Sampled by Michael Hu on Jan 24 to Jan 31, 2017
0.0013 mm. 2.0 F.M.=1.70

B (no specification provided)

Location: BH17-4 SS7B
Sample Number: MM-3984

Date: Feb 7,2017

Client:
Project:

Project No: 161-09479-00

National Homes (Plains Road) LP
Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington

Figure




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
o . % Gravel % Sand % Fines
% +3 - - -
Coarse Fine Coarse Medium Fine Clay
0.0 0.0 0.1 0.5 0.5 80.9 5.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, some silt, trace clay
9.5mm 100.0
4.75mm 99.9
2mm 99.4 -
0.850mm 99.2 PlLz ‘\Eﬁﬁgm =
0.425mm 98.9 B B B
0.250mm 94.0 Coefficients
0.106mm 25.4 Dgp= 0.2326 Dgs= 0.2163 Dgo= 0.1634
0.075mm 18.0 D5p= 0.1471 D3p= 0.1151 D45= 0.0573
0.0490 mm. 13.3 D1p= 0.0234 Cy= 6.98 Cq= 347
88222 mm igg Classification
0.0128 mm. 91 uscs= AASHTO=
0.0092 mm. 7.5 Remarks
0.0065 mm. 6.7 Sampled by Michagl Hu on Jan 24 to Jan 31, 2017
0.0032 mm. 58 F.M.=0.54
0.0014 mm. 4.2
B (no specification provided)
Location: BH17-5 SS7A
Sample Number: MM-3985 Date: Feb 8,2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 6.0 3.4 34 5.4 46.8 35.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty clay, some sand, trace gravel
13.2mm 100.0
9.5mm 97.9
4.75mm 94.0
2mm 90.6 fi
Atterberg Limits
0.850mm 88.6 _ . _
0.425mm 87.2 PL= 16 LL= 30 Pl= 14
0.250mm 85.7 -
0.106mm 83.0 Coefficients
0.075mm 81.8 Dgp= 1.6253 Dgs= 0.1951 Dgp= 0.0110
0.0366 mm. 78.1 Dgp= 0.0053 D3p= 0.0013 D15=
0.0267 mm. 72.9 D1o= Cy= Ce=
0.0174 mm. 67.7 o )
0.0105 mm. 59.0 Classification
0.0076 mm. 538 USCS= CL AASHTO= A-6(10)
0.0055 mm. 50.4
0.0028 mm. 39.9 Rem arks
0.0012 mm. 295 Sampled by Michael Hu on April 2017
F.M.=0.69
B (no specification provided)
Location: BH17-8 SS10
Sample Number: MM-4227 Date: 20/04/17
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




Particle Size Distribution Report

Project No:

161-09479-00

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.5 0.9 13.2 74.9 7.0 35
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sand, trace silt, trace clay, trace gravel
9.5mm 100.0
4.75mm 99.5
2mm 98.6 .o
0.850mm 96.8 PlLz AI'EtLe_rberg Limits -
0.425mm 85.4 B B B
0.250mm 32.8 Coefficients
0.106mm 12.7 Dgp= 0.5297 Dgs= 0.4228 Dgo= 0.3268
0.075mm 105 Dgp= 0.2983 D3p= 0.2305 D15= 0.1258
0.0496 mm. 8.4 D1p= 0.0699 Cy= 467 Ce= 232
8822% mm ;8 Classification
0.0129 mm. 6.3 UScs= AASHTO=
0.0092 mm. 5.6 Remarks
0.0065 mm. 49 Sampled by Michael Hu on April 2017
0.0032 mm. 4.2 F.M.=1.43
0.0014 mm. 2.8
¥ (no specification provided)
Location: BH17-9 SS5
Sample Number: MM-4226 Date: 21/04/2017
Client: National Homes (Plains Road) LP
Project: Geotechnical Investigation,Ph1& 2, 484 Plains Road East, Burlington




APPENDIX

C HYDRAULIC
CONDUCTIVITY
TESTING



Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH17-1 FH Test

Test Well: BH17-1

Test Conducted by: A. Read

Test Date: 06/02/2017

Analysis Performed by: Carl Tin | BH17-1 Falling Head Test

Analysis Date: 23/02/2017

Aquifer Thickness: 3.60 m

Time [s]
0 140 280 420

560 700

1E0

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH17-1 2.96 x 107

Sand, silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-101 FH Test R1

Test Well: BH16-10I

Test Conducted by: A. Read / N. Nalliah

Test Date: 06/02/2017

Analysis Performed by: Carl Tin

| BH16-101 FH Test R1 Analysis Date: 23/02/2017

Aquifer Thickness: 3.33 m

Time [min]
4 5 6 7 8 9 10 11

12

1E0

h/h0
/

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-10I 2.13x10°

Sandy silt to silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-101 FH Test R2

Test Well: BH16-10I

Test Conducted by: A. Read / N. Nalliah

Test Date: 06/02/2017

Analysis Performed by: Carl Tin

| BH16-101 FH Test R2 Analysis Date: 23/02/2017

Aquifer Thickness: 3.33 m

1E0

Time [min]
4 5 6 7 8 9 10 11

12

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-10I 1.93x 10°

Sandy silt to silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-101 RH Test

Test Well: BH16-10I

Test Conducted by: A. Read / N. Nalliah

Test Date: 06/02/2017

Analysis Performed by:

| BH16-101 RH Test Analysis Date: 23/02/2017

Aquifer Thickness: 3.33 m

Time [min]
4 5 6 7 8 9 10 11

12

1E0

h/h0
—®

1E-1 -

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-10I 2.01x10°

Sandy silt to silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH17-3 FH Test

Test Well: BH17-3

Test Conducted by: A. Read

Test Date: 07/02/2017

Analysis Performed by: Carl Tin

| BH17-3 FH Test

Analysis Date: 23/02/2017

Aquifer Thickness: 3.05 m

1E0

Time [min]
6 7 8 9 10 11

12

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH17-3 2.92x10°

Silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-121 FH Test

Test Well: BH16-12I

Test Conducted by: A. Read / N. Nalliah

Test Date: 06/02/2017

Analysis Performed by: Carl Tin

| BH16-12I FH Test Analysis Date: 23/02/2017

Aquifer Thickness: 3.26 m

Time [min]
4 5 6 7 8 9 10 11

12

1E0 v

h/ho
/

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-12l 1.05x 10°

Silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-12] RH Test

Test Well: BH16-12I

Test Conducted by: A. Read / N. Nalliah

Test Date: 06/02/2017

Analysis Performed by: Carl Tin

| BH16-12I RH Test Analysis Date: 23/02/2017

Aquifer Thickness: 3.26 m

1E0

Time [min]
4 5 6 7 8 9 10 11

12

h/ho
e

1E-1 :

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-12l 1.47 x 10°

Silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-131 FH Test

Test Well: BH16-13I

Test Conducted by: A. Read

Test Date: 07/02/2017

Analysis Performed by: Carl Tin

| BH16-13I FH Test Analysis Date: 23/02/2017

Aquifer Thickness: 3.10 m

Time [min]
4 5 6 7 8 9 10 11

12

1E0

h/h0
P

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-13l 8.72x 107

Silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-131 RH Test

Test Well: BH16-13I

Test Conducted by: A. Read

Test Date: 07/02/2017

Analysis Performed by: Carl Tin

| BH16-13I RH Test Analysis Date: 23/02/2017

Aquifer Thickness: 3.10 m

Time [min]
4 5 6 7 8 9 10 11

12

1E0

h/h0

V\
1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-13l 8.84 x 107

Silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-3D FH Test Test Well: BH16-3D

Test Conducted by: A. Read / N. Nalliah

Test Date: 06/02/2017

Analysis Performed by: Carl Tin

| BH16-3D FH Test

Analysis Date: 23/02/2017

Aquifer Thickness: 9.80 m

Time [min]
0 3 6 15 18 21 24 27 30
1EO \&4‘%‘%
K
% ,
*
x*

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH16-3D 6.04 x 107

Silty clay till




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client:

National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH17-9 FH Test

Test Well: BH17-9

Test Conducted by: V. Martinez/M. McAlary

Test Date: 13/06/2017

Analysis Performed by: Carl Tin

| BH17-9 FH Test

Analysis Date: 20/06/2017

Aquifer Thickness: 2.50 m

12

Time [min]

18

24 30

150 e,

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/s]

BH17-9 474 %107

Silty sand




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH17-5 FH Test

Test Well: BH17-5

Test Conducted by: V. Martinez/M. McAlary

Test Date: 13/06/2017

Analysis Performed by: Carl Tin

| BH17-5 FH Test

Analysis Date: 21/06/2017

Aquifer Thickness: 3.63 m

Time [min]

1E0

1E-1 \

h/h0

A
N\
N
\
1E-2 \

Calculation using Bouwer & Rice
Observation Well Hydraulic

Conductivity

[m/s]
BH17-5 3.24x10°

Silty sand to sandy silt




Slug Test Analysis Report

Project: Plains Road

Number: 161-09479-00

Client: National Homes (Plains Road) LP

Location: 484 Plains Rd E, Burlington ON | Slug Test: BH16-11D FH Test Test Well: BH16-11D

Test Conducted by: V. Martinez/M. McAlary

Test Date: 13/06/2017

Analysis Performed by: Carl Tin

| BH16-11D FH Test Analysis Date: 21/06/2017

Aquifer Thickness: 10.01 m

1EQ v—

24

Time [min]
36 48 60

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well

Hydraulic
Conductivity

[m/s]

BH16-11D

573 x10°®

Silty clay




APPENDIX

D WATER LEVEL
DATA



Table SWL-1: Static Water Levels at Monitoring Wells

Location Ground Top Screen Screen Screen Water Level Water Level Water Level Water Level Water Level Water Level
Well ID Easting | Northing | Elevation | Elevation| Bottom Top Length | Install Date 11-Jul-16 24-Oct-16 10-Dec-16 07-Feb-17 13-Jun-17 11-Sep-17
m m masl masl mbg mbg m mbtop mbgs masl mbtop mbgs masl mbtop mbgs masl mbtop mbgs masl mbtop mbgs masl mbtop mbgs masl
\ \

BH16-2 594366 | 4796711 97.29 97.20 7.11 4.11 3.00 30-Jun-16 4.70 4.78 92.51 4.85 4.93 92.36 Flush mounted lid frozen; could not collect data Flush mounted lid frozen; could not collect data 4.39 4.47 92.81 4.62 4.70 92.58
BH16-3 594339 | 4796753 | 97.73 97.63 7.46 4.46 3.00 30-Jun-16 4.48 4.58 93.15 4.65 4.75 92.98 4.69 4.79 92.94 4.64 4.74 92.99 4.16 4.26 93.47 4.38 4.48 93.25
BH16-3D 594339 | 4796753 97.70 97.54 16.37 13.37 3.00 18-Oct-16 Monitoring well not installed at this date 4.60 4.76 92.94 4.68 4.83 92.87 4.58 4.74 92.96 4.06 4.22 93.48 4.29 4.45 93.25
BH16-4 594329 | 4796820 | 97.81 97.68 6.73 3.73 3.00 29-Jun-16 3.77 ‘ 3.90 ‘ 93.91 3.94 4.07 93.74 4.02 4.15 93.66 4.00 4.13 93.68 3.40 3.52 94.29 Monitoring well not accessible at this date
BH16-6 594395 | 4796741 96.73 96.60 7.19 4.19 3.00 30-Jun-16 3.73 ‘ 3.86 ‘ 92.87 3.90 4.03 92.70 3.97 4.10 92.63 3.84 3.97 92.76 3.41 3.54 93.19 3.65 3.78 92.95
BH16-6D 594395 | 4796741 | 96.71 96.43 16.49 13.49 3.00 20-Oct-16 Monitoring well not installed at this date 3.76 4.04 92.67 3.74 4.01 92.70 3.69 3.97 92.74 3.33 3.61 93.10 3.53 3.81 92.90
BH16-7 594363 | 4796881 97.79 97.72 7.49 4.49 3.00 29-Jun-16 3.43 ‘ 3.50 ‘ 94.29 3.58 3.65 94.14 3.68 3.75 94.05 3.65 3.72 94.07 2.99 3.06 94.73 3.22 3.29 94.50
BH16-9 594356 | 4796733 | 97.29 97.08 5.45 2.45 3.00 19-Oct-16 Monitoring well not installed at this date 4.39 4.60 92.69 4.42 4.63 92.66 4.39 4.60 92.69 3.90 4.11 93.18 4.13 434 92.95
BH16-9D 594356 | 4796733 97.29 97.09 16.65 15.15 1.50 19-Oct-16 Monitoring well not installed at this date 4.68 4.88 92.41 4.47 4.67 92.62 Flush mounted lid frozen; could not collect data 4.03 4.23 93.07 4.23 4.43 92.86
BH16-10 594340 | 4796735 | 97.50 97.34 5.76 2.76 3.00 19-Oct-16 Monitoring well not installed at this date 4.60 4.76 92.74 4.65 4.81 92.69 4.59 4.75 92.75 4.13 4.29 93.21 4.37 4.53 92.97
BH16-101 594340 | 4796735 97.49 97.42 8.20 6.70 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.68 4.75 92.74 4.22 4.29 93.20 Monitoring well not accessible at this date
BH16-10D 594340 | 4796735 | 97.49 97.35 15.15 12.15 3.00 21-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.65 4.79 92.70 4.61 4.75 92.74 4.14 4.28 93.21 4.37 451 92.98
BH16-11 594390 | 4796766 96.98 96.74 5.80 2.80 3.00 20-Oct-16 Monitoring well not installed at this date 3.78 4.02 92.96 3.20 3.44 93.54 3.73 3.97 93.01 3.25 3.49 93.49 3.48 3.72 93.26
BH16-11D 594389 | 4796765 | 96.95 96.74 15.53 14.03 1.50 22-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.40 4.61 92.34 4.78 4.99 91.96 435 4.56 92.40 434 4.55 92.40
BH16-12 594357 | 4796703 97.41 97.28 5.74 2.74 3.00 23-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 5.00 5.13 92.28 4.93 5.06 92.35 4.52 4.65 92.75 4.80 4.93 92.48
BH16-121 594357 | 4796703 97.38 97.31 8.31 6.81 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.97 5.04 92.34 4.56 4.63 92.75 4.79 4.86 92.52
BH16-12D 594357 | 4796703 97.36 97.26 16.14 14.64 1.50 22-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.98 ‘ 5.08 ‘ 92.28 5.33 5.43 91.93 4.55 4.65 92.71 4.76 4.86 92.50
BH16-13 594332 | 4796725 | 97.59 97.41 5.66 2.66 3.00 23-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.76 ‘ 4.94 ‘ 92.66 4.69 4.87 92.72 4.26 4.44 93.16 4.47 4.65 92.94
BH16-13I1 594332 | 4796725 97.59 97.50 8.39 6.89 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.81 4.90 92.69 4.35 4.44 93.15 4.59 4.68 92.91
BH16-13D 594332 | 4796725 | 97.58 97.42 15.82 14.32 1.50 21-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.77 ‘ 4.93 ‘ 92.65 4.71 4.87 92.71 431 4.47 93.11 4.49 4.65 92.93
BH16-14 594375 | 4796791 97.47 97.29 5.65 2.65 3.00 23-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.10 ‘ 4.28 ‘ 93.19 4.04 4.22 93.25 3.54 3.71 93.76 3.76 3.94 93.53
BH17-1 594336 | 4796774 97.82 97.70 7.29 5.79 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.51 4.63 93.19 3.97 4.08 93.74 4.19 431 93.51
BH17-2 594334 | 4796759 98.01 97.89 7.54 6.04 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.82 4.94 93.07 Monitoring well not accessible at this date Monitoring well not accessible at this date
BH17-3 594326 | 4796751 98.00 97.90 8.22 6.72 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.92 5.02 92.98 Monitoring well not accessible at this date Monitoring well not accessible at this date
BH17-4 594323 | 4796738 97.66 97.48 9.11 7.61 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.64 4.82 92.84 4.17 4.35 93.32 4.39 4.57 93.09
BH17-5 594348 | 4796714 97.61 97.50 8.18 6.68 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.97 5.08 92.53 4,54 4.65 92.96 4.76 4.87 92.74
BH17-6 594388 | 4796873 97.78 97.64 5.05 2.05 3.00 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 3.12 3.26 94.52 3.35 3.49 94.29
BH17-6l 594388 | 4796873 97.78 97.66 7.53 6.03 1.50 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 3.13 3.25 94.53 3.36 3.48 94.30
BH17-9 594277 | 4796784 98.02 97.95 6.79 5.29 1.50 18-Apr-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 3.83 3.90 94.12 NA - -
BH17-12 594345 | 4796749 97.75 97.65 5.49 2.44 3.00 09-Aug-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.29 4.39 93.36
BH17-13 594360 | 4796723 97.40 97.30 5.39 2.35 3.00 09-Aug-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 3.82 3.92 93.48
BH17-14 594374 | 4796735 97.25 97.15 5.49 2.44 3.00 09-Aug-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 4.25 4.35 92.90
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Table SWL-1: Static Water Levels at Monitoring Wells

Ground Screen Water Level Vert Water Level Vert Water Level Vert Water Level Vert Water Level
Well ID Elevation Top Elevation Bottom Screen Top |Screen Length| Mid-Screen | Install Date 11-Jul-16 Grad 24-Oct-16 Grad 10-Dec-16 Grad 07-Feb-17 Grad 13-Jun-17

masl masl mbg mbg m masl mbtop masl m/m mbtop masl m/m mbtop masl m/m mbtop masl m/m mbtop masl
BH16-3 97.73 97.63 7.46 4.46 3.00 91.77 30-Jun-16 4.48 \ 93.15 \ 4.65 92.98 4.69 92.94 4.64 92.99 4.16 93.47
BH16-3D 97.70 97.54 16.37 13.37 3.00 82.83 18-Oct-16 Monitoring well not installed at this date 4.60 92.94 0.004 4.68 92.87 0.01 4.58 92.96 0.00 4.06 93.48
BH16-6 96.73 96.60 7.19 4.19 3.00 91.04 30-Jun-16 3.73 ‘ 92.87 3.90 92.70 3.97 92.63 3.84 92.76 3.41 93.19
BH16-6D 96.71 96.43 16.49 13.49 3.00 81.72 20-Oct-16 Monitoring well not installed at this date 3.76 92.67 0.003 3.74 92.70 (0.01) 3.69 92.74 0.002 3.33 93.10
BH16-9 97.29 97.08 5.45 2.45 3.00 93.34 19-Oct-16 Monitoring well not installed at this date 4.39 92.69 4.42 92.66 4.39 92.69 3.90 93.18
BH16-9D 97.29 97.09 16.65 15.15 1.50 81.39 19-Oct-16 Monitoring well not installed at this date 4.68 92.41 0.02 4.47 92.62 0.00 Flush mounted lid frozen 4.03 93.07
BH16-10 97.50 97.34 5.76 2.76 3.00 93.24 19-Oct-16 Monitoring well not installed at this date 4.60 92.74 4.65 92.69 4.59 92.75 4.13 93.21
BH16-10D 97.49 97.35 15.15 12.15 3.00 83.84 21-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.65 92.70 (0.001) 4.61 92.74 0.0011 4.14 93.21
BH16-11 96.98 96.74 5.80 2.80 3.00 92.68 20-Oct-16 Monitoring well not installed at this date 3.78 92.96 3.20 93.54 3.73 93.01 3.25 93.49
BH16-11D 96.95 96.74 15.53 14.03 1.50 82.17 22-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.40 92.34 0.11 4,78 91.96 0.10 4.35 92.40
BH16-12 97.41 97.28 5.74 2.74 3.00 93.17 23-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 5.00 92.28 4.93 92.35 4.52 92.75
BH16-12D 97.36 97.26 16.14 14.64 1.50 81.97 22-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.98 92.28 (0.00) 5.33 91.93 0.04 4.55 92.71
BH16-13 97.59 97.41 5.66 2.66 3.00 93.43 23-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.76 92.66 4.69 92.72 4.26 93.16
BH16-13D 97.58 97.42 15.82 14.32 1.50 82.51 21-Nov-16 Monitoring well not installed at this date Monitoring well not installed at this date 4.77 92.65 0.000 4.71 92.71 0.0009 4.31 93.11
BH17-6 97.78 97.64 5.05 2.05 3.00 94.23 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 3.12 94.52
BH17-6l 97.78 97.66 7.53 6.03 1.50 91.00 24-Jan-17 Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date Monitoring well not installed at this date 3.13 94.53
Notes:
Downward gradient are represented by positive values, upward gradients are represented by (negative) values.
Upward Gradient (Nests Only)
Downward Gradient (Nests Only)
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161-09479-00-300 lof2 17/10/2017



Table SWL-1: Static Water Levels at Monitoring Wells

Ground Screen Vert Water Level Vert
Well ID Elevation Top Elevation Bottom Screen Top |Screen Length| Mid-Screen | Install Date Grad 11-Sep-17 Grad
masl masl mbg mbg m masl m/m mbtop mbgs m/m
BH16-3 97.73 97.63 7.46 4.46 3.00 91.77 30-Jun-16 4.38 93.25
BH16-3D 97.70 97.54 16.37 13.37 3.00 82.83 18-Oct-16 (0.00045) 4.29 93.25 0.00000
BH16-6 96.73 96.60 7.19 4.19 3.00 91.04 30-Jun-16 3.65 92.95
BH16-6D 96.71 96.43 16.49 13.49 3.00 81.72 20-Oct-16 0.01 3.53 92.90 0.01
BH16-9 97.29 97.08 5.45 2.45 3.00 93.34 19-Oct-16 4.13 92.95
BH16-9D 97.29 97.09 16.65 15.15 1.50 81.39 19-Oct-16 0.01 4.23 92.86 0.01
BH16-10 97.50 97.34 5.76 2.76 3.00 93.24 19-Oct-16 4.37 92.97
BH16-10D 97.49 97.35 15.15 12.15 3.00 83.84 21-Nov-16 (0.00043) 4.37 92.98 (0.00106)
BH16-11 96.98 96.74 5.80 2.80 3.00 92.68 20-Oct-16 3.48 93.26
BH16-11D 96.95 96.74 15.53 14.03 1.50 82.17 22-Nov-16 0.10 4.34 92.40 0.08
BH16-12 97.41 97.28 5.74 2.74 3.00 93.17 23-Nov-16 4.80 92.48
BH16-12D 97.36 97.26 16.14 14.64 1.50 81.97 22-Nov-16 0.00393 4.76 92.50 (0.00223)
BH16-13 97.59 97.41 5.66 2.66 3.00 93.43 23-Nov-16 4.47 92.94
BH16-13D 97.58 97.42 15.82 14.32 1.50 82.51 21-Nov-16 0.00394 4.49 92.93 0.00092
BH17-6 97.78 97.64 5.05 2.05 3.00 94.23 24-Jan-17 3.35 94.29
BH17-6l 97.78 97.66 7.53 6.03 1.50 91.00 24-Jan-17 (0.0012) 3.36 94.30 (0.0031)
Notes:

Downward gradient are represented by positive values, upward gradients are represented by (negative) values.

Upward Gradient (Nests Only)

Downward Gradient (Nests Only)
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Table WB-1 - Water Balance Calculations in Pre-Development and Post-Development Conditions

Pre-Development Post-Development Difference
Urban Lawns Urban Lawns

Water Balance Statistics mm/year mm/year mm/year
Precipitation 861.0 861.0 0.0
Evapotranspiration 518.0 518.0 0.0
Surplus 343.0 343.0 0.0
Infiltration Factor (dimensionless) 0.470 0.470 0.0
Infiltration 161.2 161.2 0.0
Runoff (from pervious areas) 181.8 181.8 0.0
Site Statistics m? m? m?
Impervious Area (Roofs) 5,200 7,585 2,385
Impervious Area (Pavement and Hard Landscaped Surfaces) 11,461 5,810 -5,651
Landscaped Area (Underlain by Underground Parking Garage) 0 2,433 2,433
Total Impervious Area 16,661 15,828 -833
Total Pervious Area (Not Underlain by Underground Parking Garage) 1,724 2,557 833
Total Site Area 18,385 18,385 0
Water Volumes m®lyear m®/year m®lyear
Precipitation (Entire Site Area) 15,829 15,829 0
Evapotranspiration (Pervious Area) 893 1,325 431
Evapotranspiration (Area Underlain by Underground Parking Garage) 0 1,260 1,260
Total ETR 893 2,585 1,692
Evaporation Impervious Surfaces (Roofs) 448 653 205
Evaporation Impervious Surfaces (Pavement) 987 500 -487
Total Evaporation 1,435 1,153 -281
Runoff (Impervious Surfaces - Roofs) 4,030 5,878 1,848
Runoff (Impervious Surfaces - Pavement) 8,881 4,502 -4,379
Runoff (Landscaped Area Underlain by Underground Parking Garage) 0 835 835
Runoff (Pervious Surfaces) 313 465 151
Total Runoff 13,224 11,679 -1,545
Infiltration 278 412 134
Total ETR, Evaporation, Runoff, Infiltration 15,829 15,829 0

Notes:
assumes 10% evaporation off impervious surfaces
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STANDARD LIMITATIONS
ENVIRONMENTAL INVESTIGATIONS and CHARACTERIZATION PROGRAMS

These Standard Limitations form part of the Report to which they are appended and any use of the Report is subject to them.

1. ExcLusIVE USE BY CLIENT

This Report was prepared for the exclusive
use of the client identified as the intended
recipient. Any use of the Report by any other
party without the written consent of WSP
Canada Group Limited is the sole
responsibility of such party. WSP Canada
Group Limited accepts no responsibility for
damages that may be suffered by any third
party as a result of decisions made or actions
taken based on the Report.

2. ScoPE, TERMS AND CONDITIONS OF
CONTRACT

The observations and investigations
(hereinafter referred to as the “Work”) upon
which this Report is based were carried out in
accordance with the scope, terms and
conditions of the contract or the proposal
pursuant to which the Work was
commissioned. The conclusions presented in
the Report are based solely upon the scope of
services described in the contract or the
proposal and governed by the time and
budgetary constraints imposed by them.

3. STANDARD OF CARE

The principles, procedures and standards
relevant to the nature of the services
performed are not universally the same. The
Work has been carried out in accordance with
generally accepted environmental study
and/or  professional practices, industry
standards and environmental regulations,
where applicable. No other warranties are
either expressed or implied with respect to the
professional services provided under the
terms of the contract or the proposal and
represented in this Report.

4. SCOPE OF THE WORK

This Report may be based in part on
information obtained at discrete sampling
and/or monitoring locations. The conditions
reported herein were those encountered at the
subject property at the time the Work was
performed and as present at the discrete
sampling/monitoring  locations, if  any.
Conditions  between  sampling/monitoring

locations may be different than those
encountered at the sampling/monitoring
locations and WSP Canada Group Limited is
not responsible for such differences.

5. REASONABLE CONCLUSIONS

The conclusions contained in this Report are
based on the Work and may also consider a
review of information from other sources as
identified in the Report. The accuracy of
information from other sources was not
verified unless specifically noted in the Report,
nor was it determined if the reviewed
information constituted all information that
exists and pertains to the subject property.

The conclusions made are based on
reasonable and professional interpretation of
the information considered. If additional
information concerning conditions  of
relevance to this Report is obtained during
future work at the subject property, WSP
Canada Group Limited should be notified in
order that we may determine if modifications
to the conclusions presented in this Report
are necessary.

6. REPORT AS A COMPLETE DOCUMENT

This Report must be read as a whole and
sections taken out of context may be
misleading. If discrepancies occur between
the preliminary (draft) and final versions of the
Report, the final version of the report shall
take precedence.

7. LIMITS OF LIABILITY

WSP Canada Group Limited’s liability with
respect to the Work is limited to re-performing,
without cost, any part of the Work that is
unacceptable solely as a result of failure to
comply with industry standards. WSP Canada
Group Limited’s maximum liability is limited in
accordance with terms in the original contract,
provided that notice of claim is made within
regulated timelines as of the date of delivery
of the Report.

WS
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