
November 20, 2024

Losani Homes
Attn: Daniel Borelli, M.PL.
430 McNeilly Road, Suite 203
Stoney Creek, ON L8E 5E3

Re: Hydrogeological Assessment/Dewatering Study � 127 Plains Road West, Burlington,
Region of Halton, ON

Dear Mr. Borelli,

1.0 Introduction, Background Information and Purpose

Terra Dynamics Consulting Inc. (Terra Dynamics) respectfully submits this Hydrogeological
Assessment/Dewatering Study for re development of 127 Plains Road West, Burlington (Site, Figure 1).
Losani Homes is planning to construct a 24 Story residential condominium building with three levels of
underground parking (Chamberlain Architect Services Limited, 2022).

The City of Burlington (2023) have historically provided details of components to be included in the
Hydrogeology Assessment/ Dewatering Study, and have included the following:

1. Indicates if a Permit to Take Water would be required during construction.
2. Includes testing of groundwater to ensure it meets municipal stormwater discharge criteria.
3. Provides sufficient monitoring data to address groundwater level seasonality.

This Hydrogeological Assessment/Dewatering Study has been completed in support of an Official Plan
Amendment/Zoning By Law Amendment application.

2.0 Methodology

The following methodologies were used to investigate the Site:

A. Assessment of regional information including topography, overburden soils, bedrock and Ministry of the
Environment, Conservation and Parks (MECP) water well records;

B. Review of geotechnical and environmental reporting for the Site including calculation of soil hydraulic
conductivity via grain size analyses (Soil Mat Engineers & Consultants Ltd., 2024);

C. Investigation of Site conditions through (i) groundwater level monitoring from late spring to early fall
2024 , (ii) groundwater sampling to conform with the City of Burlington Stormsewer By law criteria
(2022) and (iii) in situ hydraulic conductivity testing of on site monitoring wells to characterize the
permeability of subsurface geologic materials;

D. Preparation of a description of the hydrogeological setting using the geotechnical/geological information,
water levels and in situ hydraulic conductivity testing; and
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E. Completion of a Groundwater Dewatering Assessment.

3.0 Physical Setting

The Site is municipally serviced (water and sewage) and within the City of Burlington and Halton Region.

The ground surface elevation is approximately between 102.5 and 103 metres above sea level (m ASL)
(Figure 3, City of Burlington, 2021).

Conservation Halton (2019) have mapped a subwatershed divide through the Site, with most of the Site
within (a) the West Aldershot Subwatershed of the Northshore Watershed Area and (b) a small portion
of the western part of the Site within the Grindstone Creek Watershed 230 (Figure 1). The City of
Burlington has mapped (a) the Aldershot watercourse as approximately 280 m east of the Site and (b)
Grindstone Creek as 270 m northwest of the Site.

The Site is within Conservation Halton (CH), however no CH mapped regulated vulnerable areas are
located on Site.

3.1 Regional Geology

The Site is located within the Iroquois Plain Physiographic Region (Chapman and Putnam, 1984) which is
typically described as �covered in layers of fine silty sands� (Halton Region Source Protection Authority,
2022).

The regional surficial geology is mapped as a combination of beach gravel, and sand, in the western and
eastern portions of the Site, respectively (Figure 2, OGS, 2003) and has been regionally estimated as
about 23 metres thick (Charlesworth & Associates and SNC Lavalin, 2006).

The underlying bedrock is Queenston Formation, comprised of shales with minor interbeds of siltstones
and limestones averaging 100 m in thickness (Singer et al, 2003) and extending further than 200 metres
radially from the Site (Armstrong and Dodge, 2007). The bedrock regionally dips towards Lake Ontario
and was regionally estimated as at about 80 m ASL (Charlesworth & Associates and SNC Lavalin, 2006).

3.1.1 Site Geology

On April 29 to May 7, 2024, eight boreholes were completed by Soil Mat to between 14 and 32 metres
below ground surface (m BGS), and eight monitoring wells were constructed (Figures 2 and 3,
Appendix A, Soil Mat, 2024). The following summarizes the drilling program:

1. Overburden boreholes were advanced by hollow stem augers and split spoon sampling. Beneath
the pavement, the soils were generally sand/sand and gravel fill, underlain by sand and gravel to
about 17 m BGS (Figure 2, Appendix A). However, in some cases a 1 to 3 m thick silty clay layer is
present within this upper sand and gravel between 4 and 7 m BGS. Overlying the bedrock are a silty
clay and a sandy silty gravel layer. Shale bedrock was encountered between 25.6 to 27.5 metres
below ground surface (m BGS), or top of bedrock between 75.6 to 77.6 m ASL.
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2. Bedrock boreholes were advanced in the shale using HQ coring (96 mm (2.5 inches) diameter). The
shale bedrock was described as �highly weathered in upper levels resembling a cohesive soil,
becoming more sound with depth, hard� (Soil Mat, 2024). The calculated rock quality designation
(RQD) was good (75 90%) to excellent (90 100%).

Geologic cross sections were prepared using the above referenced borehole information to visualize the
subsurface conditions (Figures 4, 5 and 6). Additional Ministry of the Environment, Conservation and
Parks (MECP, 2024) monitoring well records were also incorporated to the southwest to further
characterize the physical setting (Figure 2, Appendix A).

3.1.2 Geologic Units to be Excavated

Excavation for three basement levels is to proceed to approximately 10.3 m BGS (MHBC, 2024), or to an
elevation of about 92.7 m ASL within sand, based upon an average ground surface of 103 m ASL (Figures
3, 4 and 5). The base of the sand unit was determined to be between 85.2 and 86.8 m ASL (Appendix A,
Figures 3, 4 and 5), i.e. about 6 to 7.5 m below the estimated depth of excavation.

3.2 Groundwater

Eight groundwater monitoring wells were constructed with 3 m screens to monitor two groundwater
systems (Figure 3, Table 1), these are the:

a) Sand Water Table Monitoring Wells (between 11 to 15.5 m BGS): 1B, 2, 3, 4, 5B and 6; and
b) Shale Potentiometric Surface Monitoring Wells (between 27.5 to 32 m BGS): 1A and 5A.

Manual groundwater level measurements were collected between late spring season and early fall
season, 2024 (Table 1). Water level dataloggers were also installed for over three months to record
groundwater levels at a 15 minute interval at three locations: (a) Sand Water Table (1B, 3 and 6).

3.2.1 Groundwater Levels

The sand groundwater table was manually monitored at six monitoring wells (MW1B, MW2, MW3,
MW4, MW5B and MW6 (Figure 2). The depth to the water table was between 12.7 and 13.2 m BGS, or
between 89.9 and 90.5 m ASL in elevation (Table 1, Figure 7).

Very little seasonal, or response to precipitation, variation was noted in the sand groundwater table
over three months of water level datalogger monitoring (Appendix B). For example, groundwater levels
at monitoring well MW1B varied less than 10 cm, at MW3 varied less than 20 cm and varied only 20 cm
at MW6.

The deeper Shale Potentiometric Surface was measured at two monitoring wells (MW 1A and MW 6A,
Figure 2). The groundwater level elevation of the potentiometric surface in the shale was between 13.2
and 15.3 m BGS, or between 87.8 and 89.0 m ASL in elevation (Table 1, Figure 7).

The vertical gradient between the Sand Water Table, and the Shale Potentiometric Surface was
downwards as compared at two locations: MW1B/MW1A and MW5B/MW5A.
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3.2.2 Groundwater Flow

Groundwater was observed to flow at a gradient of 0.009 m/m towards the south (Figure 3) in a similar
direction to previous regional reporting (Charlesworth & Associates and SNC Lavalin, 2006).

3.3 Hydraulic Conductivity Analyses

Two methods were used to determine on site hydraulic conductivities (Figure 3, Appendix C):

(i) Laboratory grain size analyses and the Excel tool HydrogeoSieveXL (Devlin, 2015, Table 2); and

(ii) In situ hydraulic conductivity monitoring well testing (Table 3).

Table 2 � Grain size Hydraulic Conductivity Analyses (Devlin, 2015)
Geologic Unit(s) Location Hydraulic Conductivity (m/s) Depth (m BGS)

Poorly sorted sand with fines
BH2 2x10 5 13.7
BH4 7x10 6 12.2
BH6 8x10 6 12.2

Geometric Mean 1x10 5

Poorly sorted clay with fines
BH1A 1x10 9 19.8
BH5A 1x10 9 18.3

Poorly sorted sandy gravel
with fines

BH1A 2x10 6

24.4

Table 3 � In situ Hydraulic Conductivity Analyses (Bouwer, 1989)
Geologic Unit Location Hydraulic Conductivity (m/s) Depth (m BGS)

Sand

MW1B 9x10 5 13.2 14.8
MW2 7x10 6 13.1 15.0
MW3 1x10 5 12.9 15.2
MW4 1x10 4 13.0 14.9
MW5B 3x10 6 12.9 13.9
MW6 6x10 5 13.1 14.4

Geometric Mean 2x10 5

The results presented in Tables 2 and 3 are shown on the hydrogeologic cross sections (Figures 4, 5 and
6). The geometric mean value of 2x10 5 m/s for the sand is a reasonable value for this geologic unit
(Fetter, 1994), with a maximum calculated value of 1x10 4 m/s at MW4. In situ hydraulic conductivity
testing of the monitoring wells was completed using a rising head approach and analyzed in AqtesolvTM

using the Bouwer and Rice solution (Bouwer, 1989) as recommended when the water level is within the
monitoring well screened interval (Bair, 2005).

3.4 Geologic Units to be Dewatered

Based on the proposed excavation depths, no geologic units should require dewatering for construction.
The highest measured groundwater level of 90.5 m ASL is greater than 2 metres lower than the planned
depth of construction to 92.7 m ASL.
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3.5 Groundwater Quality Analyses

Unfiltered groundwater quality samples were collected June 20, 2024 from two sand water table
monitoring wells: (i) MW 1B and (ii) MW 6. These groundwater samples were submitted to SGS Canada
Inc. (an accredited Ontario laboratory) for laboratory analyses and comparison to the City of Burlington
Sewer Use By Law for Storm Sewer Discharge (Appendix D).

If dewatering from the sand was to occur, filtering would be required to meet the City of Burlington
Storm Sewer Discharge criteria for total suspended solids (Appendix D). This filtering would be expected
to also address only parameters which exceeded criteria when total but not for dissolved (Table 4).

Table 3 Groundwater Quality Parameters Exceeding Storm Sewer Discharge Criteria

Parameter
Criterion MW1B MW6
(mg/L) Total Dissolved Total Dissolved

Arsenic 0.02 0.0319 0.0002 0.0336 <0.0002
Chromium 0.08 0.106 0.001 0.157 0.00192
Copper 0.04 0.309 0.001 0.352 <0.001

Manganese 0.05 7.51 0.0037 9.82 0.0007
Nickel 0.08 0.171 0.0007 0.191 0.0005

Phosphorus 0.4 3.05 <0.003 4.23 <0.003
Zinc 0.04 0.385 <0.002 0.420 <0.002

Notes: Bolded values exceeded criterion

3.6 Hydrogeologic Setting

The water table occurs within the sand and can be considered an unconfined unit. Excavation within the
sand for the third underground parking level should not involve construction dewatering.

4.0 Groundwater Dewatering Assessment

As construction will occur above the water table, dewatering flow rates were not estimated for
construction dewatering (Section 3.4).

As construction dewatering is not required, a Ministry of the Environment, Conservation & Parks (MECP)
Environmental Activity and Sector Registry (EASR) temporary �Construction Site Dewatering� application is
also not required.

4.1 Other Dewatering Considerations

Ministry of the Environment, Conservation and Parks (MECP, 2023) water well records within 200 m
were reviewed and the oldest records from 2011 were for monitoring wells not for water supplies,
consequently no private water supplies are suggested to exist within this municipally serviced area for
consideration in the dewatering assessment.
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5.0 Conclusions and Recommendations

5.1 Conclusions

The following conclusions are provided:

1. Construction of 3 basement parking levels to 10.3 metres below ground surface, or to an elevation
of about 92.7 m ASL, is predicted to be above the water table and should not require construction
dewatering.

2. The water table at the Site is within an unconfined sand, observed to be as shallow as 12.7 metres
below ground surface, or over 2 metres below the proposed depth of excavation; and

3. A Construction Dewatering EASR from the MECP is not required.

5.2 Recommendations

The following recommendation is provided for your consideration:

1. Prior to construction, the on Site monitoring wells should be decommissioned using an MECP
licensed well contractor.

6.0 Limitations

Subsurface dewatering assessments, by their nature, have inherent limitations and uncertainties primarily
due to the heterogeneities in geologic conditions causing differences in hydraulic conductivity, hydraulic
gradients and pressures in areas of a site not investigated by boreholes and/or monitoring wells. It is
believed that these uncertainties have been addressed through conservative interpretation of other
existing regional based geologic conditions and site specific data at the places investigated. Conditions may
vary in the subsurface at places not investigated. The assessment of dewatering potential, including the
evaluation of risk and/or impact, is valid only for the assumptions and conditions outlined in this report and
the conditions as they were observed at the time of the investigation. Should knowledge of the site
conditions change, the assessments of risks posed by the site may differ from that presented in this report.

This report was prepared by Terra Dynamics Consulting Inc. for Losani Homes. The material in it reflects
Terra Dynamics� best judgment in light of the information available to Terra Dynamics at the time of
preparation of this report. Any use which a third party makes of this report, or any reliance on, or
decisions to be made based on it, are the responsibility of such third parties. Terra Dynamics accepts no
responsibility for damages, if any, suffered by any third parties as a result of decisions made, or actions
taken, based on this report.

We trust this information is sufficient. Please do not hesitate to contact us if you have any questions or
require additional information for your review.
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Table 1
Monitoring Location Details and Manual Water Levels

Well I.D. Ground
Elevation
(m ASL)

Stick Up
(m)

TOC
Elevation
(m ASL)

Measured
Well Depth
Below TOC

(m)

Well Depth
below ground

(m)

Date Water level (m
below TOC)

Water Level
below

ground (m)

Water Level
Elevation (m

ASL)

MW 1B 103.08 0.10 102.98 14.73 14.83 03 May 24 13.10 13.20 89.88
30 May 24 13.05 13.15 89.93
20 Jun 24 13.10 13.20 89.88
26 Jun 24 13.08 13.18 89.90
2 Oct 24 13.00 13.10 89.98

MW 2 103.12 0.08 103.04 14.87 14.95 07 May 24 13.02 13.10 90.02
30 May 24 12.99 13.07 90.05
20 Jun 24 13.03 13.11 90.01
26 Jun 24 13.03 13.11 90.01
2 Oct 24 12.94 13.02 90.10

MW 3 103.15 0.14 103.01 15.10 15.24 07 May 24 12.76 12.90 90.25
30 May 24 12.76 12.90 90.25
20 Jun 24 12.79 12.93 90.22
26 Jun 24 12.78 12.92 90.23
2 Oct 24 12.68 12.82 90.33

MW 4 103.26 0.09 103.17 14.79 14.88 07 May 24 13.01 13.10 90.16
30 May 24 12.86 12.95 90.31
20 Jun 24 12.91 13.00 90.26
26 Jun 24 12.89 12.98 90.28
2 Oct 24 12.80 12.89 90.37

MW 5B 103.23 0.06 103.17 13.84 13.90 07 May 24 12.78 12.84 90.39
30 May 24 13.13 13.19 90.04*
20 Jun 24 12.79 12.85 90.38
26 Jun 24 12.73 12.79 90.44
2 Oct 24 12.68 12.74 90.49

MW 6 103.31 0.11 103.20 14.31 14.42 07 May 24 12.99 13.10 90.21
30 May 24 12.96 13.07 90.24
20 Jun 24 13.00 13.11 90.20
26 Jun 24 12.99 13.10 90.21
2 Oct 24 12.98 13.09 90.22

MW 1A 103.07 0.11 102.96 32.10 32.21 03 May 24 14.69 14.80 88.27
30 May 24 15.04 15.15 87.92
20 Jun 24 15.10 15.21 87.86
26 Jun 24 15.06 15.17 87.90
2 Oct 24 15.12 15.23 87.84

MW 5A 103.19 0.09 103.10 30.60 30.69 07 May 24 14.11 14.20 88.99
30 May 24 13.10 13.19 90.00*
20 Jun 24 15.12 15.21 87.98
26 Jun 24 15.11 15.20 87.99
2 Oct 24 15.18 15.27 87.92

Notes: MW=Monitoring well; TOC= Top of Casing; m ASL=metres above sea level;* Values may not represent static conditions
Depth from Soil Mat well logs

Water Table Sand

Potentiometric Surface Shale

Terra Dynamics Consulting Inc. Page 1 of 1
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WELL TEST ANALYSIS

Data Set:  C:\...\MW1B.aqt
Date:  06/25/24 Time:  14:08:28

PROJECT INFORMATION

Company:  Terra-Dynamics Consulting Inc.
Client:  Losani Homes
Location:  127 Plains Rd W,Burlington,ON
Test Well:  MW-1B
Test Date:  June 20, 2024

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 8.753E-5 m/sec
y0 = 0.5572 m

AQUIFER DATA

Saturated Thickness:  2.34 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-3)

Initial Displacement:  0.47 m Static Water Column Height:  2.34 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.1 m
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WELL TEST ANALYSIS

Data Set:  C:\...\MW2.aqt
Date:  06/25/24 Time:  14:27:23

PROJECT INFORMATION

Company:  Terra-Dynamics Consulting Inc.
Client:  Losani Homes
Location:  127 Plains Rd W,Burlington,ON
Test Well:  MW-2
Test Date:  June 20, 2024

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 7.482E-6 m/sec
y0 = 0.4819 m

AQUIFER DATA

Saturated Thickness:  1.86 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2)

Initial Displacement:  0.61 m Static Water Column Height:  1.86 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.1 m
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Data Set:  C:\...\MW3.aqt
Date:  06/25/24 Time:  13:59:31

PROJECT INFORMATION

Company:  Terra-Dynamics Consulting Inc.
Client:  Losani Homes
Location:  127 Plains Rd W,Burlington,ON
Test Well:  MW-3
Test Date:  June 20, 2024

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 1.381E-5 m/sec
y0 = 0.4559 m

AQUIFER DATA

Saturated Thickness:  2.34 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-3)

Initial Displacement:  0.47 m Static Water Column Height:  2.34 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.1 m



0. 4. 8. 12. 16. 20.
0.1

1.

Time (sec)

WELL TEST ANALYSIS
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PROJECT INFORMATION

Company:  Terra-Dynamics Consulting Inc.
Client:  Losani Homes
Location:  127 Plains Rd W,Burlington,ON
Test Well:  MW-4
Test Date:  June 20, 2024

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 0.0001188 m/sec
y0 = 0.4886 m

AQUIFER DATA

Saturated Thickness:  1.89 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-4)

Initial Displacement:  0.45 m Static Water Column Height:  1.89 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.1 m
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WELL TEST ANALYSIS

Data Set:  C:\...\MW5B.aqt
Date:  06/25/24 Time:  14:35:21

PROJECT INFORMATION

Company:  Terra-Dynamics Consulting Inc.
Client:  Losani Homes
Location:  127 Plains Rd W,Burlington,ON
Test Well:  MW-5B
Test Date:  June 20, 2024

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 2.524E-6 m/sec
y0 = 0.5776 m

AQUIFER DATA

Saturated Thickness:  1.05 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5B)

Initial Displacement:  0.63 m Static Water Column Height:  1.05 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.1 m
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Data Set:  C:\...\MW6.aqt
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PROJECT INFORMATION

Company:  Terra-Dynamics Consulting Inc.
Client:  Losani Homes
Location:  127 Plains Rd W,Burlington,ON
Test Well:  MW-6
Test Date:  June 20, 2024

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 5.767E-5 m/sec
y0 = 0.5806 m

AQUIFER DATA

Saturated Thickness:  1.33 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-6)

Initial Displacement:  0.89 m Static Water Column Height:  1.33 m
Total Well Penetration Depth:  3.05 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.1 m
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  
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  

  



  

 

  

 



  



  

  

 

 



  

  

  



 





 



  
  

  

  

  



 



  


  



 

 

  

  

  

  



 

 

 

 

 

 

 

 



 





 



  
  

  

  

  



 

 

 

 

 

 

 


  

  
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  



  

  

  

  
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  

  
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