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October 24, 2022 

Weston Consulting 
201 Millway Avenue #19, Concord 
ON, L4K 5K8 

Attention:  Mr. Kaveh Wahdat - Planner 

Re: Hydrogeological Assessment 
3016-3032 Kirwin Avenue & 3031 Little John Lane 
Mississauga, Ontario   

Dear Sir: 

Azure Group Inc. (Azure) was retained by Weston Consulting (The Client) to conduct a 
Hydrogeological Assessment at the property located at 3016-3032 Kirwin Avenue & 3031 Little 
John Lane in Mississauga, Ontario (The Subject Property).  Azure thereby retained in partnership 
Azimuth Environmental Consulting, Inc. (Azimuth) to complete the Hydrogeological Assessment. 
As indicated in the completed report, the purpose of the Hydrogeological Assessment was to 
characterize the existing hydrogeological conditions at and in the vicinity of the Site, assess the 
need for, and options for, groundwater control in association with the proposed construction, 
evaluate potential impacts to the local groundwater regime resulting from the proposed 
construction, and identify appropriate mitigative measures, as warranted.  

At the time of the site visit(s), the Site was vacant land covered with bushes, shrubs and trees. 
Vehicular access to the Site was from a gravel paved driveway off of Kirwin Avenue and Little 
John Lane, located on the northern and southern boundaries of the property. The Site had a total 
area of approximately 6,609 m²  (1.6 acres). Azure retained Altech Drilling & Investigative 
Services Ltd., Ontario to complete the drilling program and Azure’s representatives were on-site 
from April 6th, 2022 to April 8th, 2022 to conduct the field work. The scope of work consisted of 
the drilling of ten (10) boreholes (BH1 to BH10) to a maximum depth of approximately 9.0 
metres (m) below grade or until refusal. Boreholes BH1, BH2, BH3, BH101 and BH106 were 
completed as groundwater monitoring wells. Representative soil samples were retrieved from each 
borehole and submitted for analyses of moisture content and grain size analysis. All figures 
showing the approximate location of the boreholes are included in the following report completed 
by Azimuth. 

mailto:info@azuregroup.ca
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CLOSURE 

This report has been prepared for the benefit of Weston Consulting (The Client), and their clients. 

Any other person or entity without the express written consent of Azure Group Inc. (Azure) and 
the client may not rely upon the report.  Any use that a party makes of this report, or any reliance 
on decisions made based on it, are the responsibility of such parties.  Azure accepts no liability and 
no responsibility whatsoever for damages, if any, suffered by any party as a result of decisions 
made or actions based on this report.  

An environmental site characterization is a limited sampling of a site.  The conclusions given 
herein are based on information gathered at the specific locations and can only be extrapolated to 
an undefined limited area around these locations.  The extent of the limited area depends on the 
soil and groundwater conditions, as well as the history of the subject property reflecting natural, 
construction, and other activities.  In addition, analyses have been carried out for a limited number 
of chemical parameters, and it should not be inferred that other chemical species are not present.  

Due to the nature of the investigation and the limited data available, Azure cannot warrant against 
undiscovered environmental liabilities.  No other warranty or representation, either expressed or 
implied, is included or intended in this report.  Should any conditions at the site be encountered, 
which differ from those at the sampling locations and/or additional site information become 
available, Azure requests that this information be brought to our attention so that we may re-assess 
the conclusions presented herein.  It should also be noted that current environmental Regulations, 
Guidelines, Policies, Standards, Protocols and Objectives are subject to change, and such changes, 
when put into effect, could alter the conclusions and recommendations noted throughout this 
report.   

We trust this is satisfactory.  Should any queries arise, please feel free to contact this office. 

Yours truly, 

AZURE GROUP INC. 



 
 

AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
 
 
 
 
 
 

Preliminary Hydrogeological Assessment 
 

3016 – 3032 Kirwin Ave., Mississauga, Ontario 
 
 
 
 
 
 
 
 
 
 
 

Prepared for: 
Azure Group 

 
 
 
 
 
 

Prepared by: 
Azimuth Environmental 

Consulting, Inc. 
 
 

October, 2022 
 

AEC 22-056 
 
 
 
 
 



 

642 Welham Road, Barrie, Ontario  L4N 9A1
telephone: (705) 721-8451 • fax: (705) 721

 
 
October 24, 2022 
 
Azure Group 
6751 Professional Court, Suite 201
Mississauga, Ontario 
L4V 1Y3 
Attention: Samantha Desgrosseilliers
 
Re: Preliminary Hydrogeological Assessment

3016 – 3032 Kirwin Ave., Mississauga, Ontario
 
Dear Samantha, 
 
Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide 
Hydrogeological Assessment 
of Mississauga (the “Site”).  This evaluation focused on the existing soil and groun
water regime underlying the Site and the potential for the proposed 
residential building and associated parking 
conditions. 

Should you have any questions or wish to discuss the report in greater detail, 
not hesitate to contact the undersigned.
 
Yours truly, 
 
AZIMUTH ENVIRONMENTAL CONSULTING, INC.
 
 

    
 
Brendan MacNaughton, B.Sc (Hons), EP.
Environmental Scientist 
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1.0 INTRODUCTION 

Azimuth Environmental Consulting Inc. (Azimuth) has been retained by the Azure Group 
to conduct a Preliminary Hydrogeological Assessment for the property 3016-3032 Kirwin 
Avenue within the City of Mississauga (the “Site”) (Figure 1). 
 
The purpose of this assessment is to characterize the existing hydrogeological conditions 
at the Site, and determine any potential constraints to the proposed development plan.  
This assessment also addresses Source Water Protection policies developed under the 
Clean Water Act as they pertain to water quantity and quality issues. 
 
1.1 Background 

The Site is rectangular in shape, 6,385 m2 (0.6 hectares (ha)) in size and is to be 
redeveloped as an 8 storey residential building with Underground parking.  The Site is 
located on the south side of Kirwin Avenue; a small cleared area remains from the 
historical residential dwellings at the Site along the east of the site.  As per the proposed 
development plans provided, the development will be accessed from Kirwin Avenue and 
will include two (2) below grade parking levels extending approximately 7 m below 
grade.  The proposed Site development plans are provided in Appendix B. 
 
The purpose of this assessment is to characterize the existing physical geological and 
hydrogeological conditions at the Site and the potential for the proposed development to 
impact the existing environmental / hydrogeological conditions.  The report follows a 
standard format addressing typical requirements of both the City of Mississauga and 
Credit Valley Conservation Authority for hydrogeological submissions within the Credit 
Valley source water protection zone. 

2.0 ENVIRONMENTAL SETTING 
2.1 Soil 

The Soil Map of Peel County (Report No. 18) (Hoffman, et al., 1953) defines the surficial 
soil for the Site as part of the Cooksville Series; however the Site sits just north of the 
divide between the Fox Series which uses the location of Dundas Street in the 1950’s as 
the divide.  Based on the mapping, the region is also crosscut with Alluvial fans (Alluvial 
Series) spreading north from the Lake Ontario shoreline.  For the purposes of this 
investigation we will assume that the location of Dundas Road has not significantly 
moved and the Site sits within the Cooksville Series.  The Cooksville Series is described 
as shallow or very shallow surficial dark grey clay laden loams overtop of shallow grey 
shale.  Cooksville clay Loams are classified within Soil Group D.  Group D soils 
represent material with very high runoff potential and restricted to highly restrictive 
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infiltration rates.  Of note Soils within Group D can have high shrink/swell potentials.  
This soils description is line with the physical investigation done onsite. 
 
2.2 Physiography 

The Ontario Geologic Survey (Chapman and Putnam 1984) describes the Site area as 
being located within the Iroquois Plain physiographic region.  This region extends from 
the Trent River approximately 300 km to the Niagara River.  The Iroquois Plain is 
subdivided into 8 regions; the Subject Site sits within the Hamilton to Toronto region, a 
thin region defined by the current and ancient shoreline of Lake Iroquois.  This section is 
represented by multiple sand and gravel alluvial outwash sections and the flat, smoothed 
historic fine grained bedding of Lake Iroquois. 
 
2.3 Topography and Drainage 

The topographic relief at the Site is quite limited with elevations ranging from 
approximately 113 masl in the north along Kirwin Avenue to a low of 110 masl in the 
south west along Little John Lane.  The current Site drainage is expected to follow the 
local topographic dip to the southwest towards Cooksville Creek, located approximately 
70 m west of the Site, although any surface runoff exiting the Site is expected to be 
captured by the municipal drainage system in the area.  Run on to the Site is not expected 
from the surrounding developments based on the topographic setting and curb and gutters 
present along the upslope side of the Site.   
 
2.4 Bedrock Geology 

The underlying bedrock geology has been described by the Ontario Geologic Survey 
(OGS) as being composed of grey calcareous shale of the Georgian Bay Formation of 
(Ontario Geologic Survey , 2011).  The formation is Upper Ordovician in age.  Based on 
the thickness mapping surrounding the site the Site, bedrock can be expected somewhere 
between 3 and 8 mbgs (Gao, et al., 2006), which is in agreement with the results of the 
boreholes advanced on Site. Shallow bedrock was identified in BH1, 2 and 3, all having 
weathered shale identified within the soil samples in the lower section of each log. 
 
2.5 Quaternary Geology 

The Quaternary Soil Map of Ontario (Onatrio Geological Survey, 2003) defines the local 
surficial soils in the vicinity of the Site as Paleozoic in age comprised of undifferentiated 
carbonate and clastic sedimentary rock, which is exposed at surface or covered by a 
discontinuous, thin layer of drift.  This area also borders on an area characterized as the 
Halton Till, which consists predominantly of a silt to silty clay matrix.  The Halton Till is 
texturally variable but is generally a sandy silt to clayey silt till interbedded with silt, 
clay, sand and gravel.  In some areas it is very clay-rich where the Ontario Ice Lobe has 
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overridden glaciolacustrine deposits of the Lake Ontario basin.  The Halton Till is 
typically 3 to 6 m thick but locally it can exceed 15 to 30 m in thickness in the western 
part of the study area. 
 
Based on the Site specific soils data provided by the Azure Group subsurface 
investigation the Site is underlain by a thin topsoil layer (10 cm) overtop of a fill mixture 
consisting of sand, silt and clay of different compositional percentages to a depth of 
around 3.5 mbgs.  Below this level the boreholes intersect a native Silty-Clay layer to the 
upper contact of the underlain Weathered Shale bedrock which was encountered in five 
(5) of the advanced boreholes below 7 mbgs, all of the boreholes all indicate a content of 
weathered Shale fragments below  ̴ 6.5 mbgs.  The inclusion of the fragments indicate 
that the bedrock interface is very close to this depth, which is in agreement with both 
afore mentioned mapped Quaternary description and the drift thickness mapping results.  
Based on the observed Site soils, it is likely these material represent Halton Till. 
 
For reference, the borehole locations are illustrated on Figure 2, while the borehole logs 
are provided in Appendix C. 
 
2.6 Hydrogeology 

The Ontario Ministry of Environment, Conservation, and Parks (MECP) Water Well 
Records were referenced for any recorded well information within the vicinity of the Site 
(500 m) (MECP, 2021).  The Site and surrounding area is likely to be serviced with water 
and sewer utilities; however well records can be used to gain subsurface information 
which can provide insight into shallow geological formation within the area.  The well 
records found in the vicinity of the Site that are pertinent to this assessment are 
summarized in Table 1 and are shown on Figure 3.  The thirty-six (36) surrounding wells 
in the MECP well record database indicate that one (1) was a decommission record, one 
was completed in 1952 and is the only record of a potable water supply well (No. 
4902211).  The remaining thirty-four (34) well records were for advanced as test holes in 
the area.  The wells were drilled to depths between 3 and 15 m.  Nine of the well records 
were not available online.  The remaining records have been included in Appendix C.  
The well records indicate that the grey /blue shale bedrock surface is quite limited, 
between 2 and 5 mbgs in fourteen of the well records.  The overburden soils identified in 
these records were primarily clay and silt with some sand and or gravel, which matches 
the geological literature outlined above, as well as the Site specific soils identified the 
drilling program.  Given the age of the wells and the fact the area has been municipally 
serviced for many years, it is unlikely that the supply well is still in use. 
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Table 1: MECP Water Well Database Summary (500 m radius from Site) 

Well ID  Date 
Completed 

Depth 
(m)  

Depth to 
Bedrock (m) 

Distance to 
Site (m) 

Direction 
to Site 

4902211 1958-11-12 15.5 5.2 201 N 
4909841 2005-06-30 7.6 7.6 201 NNE 
7107988 2008-06-02 6.1   215 SW 
7140001 2010-01-20 6.7 6.1 233 E 
7144432 2010-03-22 3.7   201 E 
7145320 2010-04-28 4.8 2.5 467 NE 
7148379 2010-06-21 3.1   262 NW 
7148380 2010-06-21 3.4   260 NW 
7148381 2010-06-21 0   415 NW 
7196498 2012-10-09 7.6   115 SW 
7202168 2012-11-20 6.09   200 SE 
7210777 2013-10-11 5.5   60 S 
7210806 2013-10-11 4.9   61 S 
7210807 2013-10-11 4.7   62 S 
7263541 2016-04-11 5.2 4.3 260 W 
7263542 2016-04-11 5.2 3.7 265 W 
7263543 2016-04-11 5.2 4.3 280 W 
7263544 2016-04-24 1.4   285 W 
7277547 2016-11-18 3   290 W 
7277548 2016-11-17 3 3.0 430 SW 
7278591 2016-11-25 5.3 2.5 360 NW 
7296547 2017-09-12 4   425 SSW 
7296548 2017-09-12 4   430 SSW 
7296549 2017-09-12 4.3 3.0 420 SSW 
7306688 2017-09-13 7.6   0 Onsite 
7330071 2018-12-17 4   445 S 
7332231 2019-04-08 4.5 2.1 350 NW 
7345861 2019-07-03 3.7   326 NW 
7345862 2019-07-03 3.7   325 NW 
7358771 2020-04-24 0   410 SW 
7358772 2020-04-24 0   400 SW 
7358773 2020-04-24 0   400 SSW 
7361501 2020-03-12 0   351 NW 
7378766 2020-12-09 6.7 4.6 0 Onsite 
7378767 2020-12-09 6.7 4.6 0 Onsite 
7378768 2020-12-09 6.7 4.6 0 Onsite 
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3.0 SOURCE WATER PROTECTION 
A review of the Source Water Protection Areas as identified on the MECP Source 
Protection Information Atlas website indicates the Site is contained within South Peel 
Drinking Water Intake Protection Zone (IPZ) 2, as well as within a Highly Vulnerable 
Aquifer Area (HVA).  However, it is not within a Significant Ground Water Recharge 
Area (SGRA), Wellhead Protection Area (WHPA-D), WHPA-Q2, Issues Contributing 
Area (ICA).  Given the IPZ, consideration may need to be given for stormwater control 
measures at the Site. 

4.0 MONITORING 
4.1 Previous Site Investigations 

Azure Group Inc. completed a geotechnical drilling program at the Site in 2022 and it is 
also understood that a previous Phase II Environmental Site Assessment (ESA) as 
completed which included drilling and installation of monitoring wells on Site.  These 
reports were not available at the time of report issuance: however, the borehole logs for 
the current monitoring wells on Site were provided and utilized in this assessment.  The 
details of which are summarized in subsequent sections. 
 
4.1.1 Site Drilling & Monitoring Well Installations 

A drilling program was undertaken by Azure as part of the above mentioned geotechnical 
between April 1st and April 8th 2022.  Ten (10) boreholes were advanced across the site, 
three (3) were then completed as ground water monitoring wells for the Site as illustrated 
on Figure 4, with borehole logs and a location plan included in Appendix D.  It is noted 
that a collection of 3 additional historic wells are present at the Site from an Azure site 
investigation in December 2020 as well as two (2) additional wells, the history and 
construction details are not known, these are assumed to be related to the wells installed 
in 2017 (Appendix C record number 7306688 ).  The onsite wells are summarized 
Table 2 below. 
 
4.2 Ground Water Level Monitoring 

As part of assessment, ground water levels were monitored on the May 11th 2022 by 
Azimuth staff.  The ground water measurements have been included within Table 2 
below and used to create Figure 4 with the inferred groundwater flow direction. 
 
Currently the base of the underground parking level has been established at 6.7 mbgs 
such that the building foundation will encroach into the water table by up to ~1.5 m.  As 
such, these seasonally high ground water elevations need to be considered in the building 
design such that proper waterproofing is being incorporated within the basement level.  
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Well  ID Easting Northing
Elevation 

(MRD)
Stick Up

Elevation 
of Screen 
Bottom 
(mASL)

Elevation 
of Screen 

Top           
(mASL)

Date Depth to 
Water 

(mBTOP)

Depth to 
Bottom 

(mBTOP)
Depth to 

Water (mBGS)

Depth to 
Bottom 
(mBGS)

Groundwater 
Elevation  

(mASL)
BH1 612103 4826454 113.31 0.85 106.69 109.74 05-11-2022 5.06 7.47 4.21 6.62 109.10
BH2 612080 4826562 112.56 0.65 104.97 108.02 05-11-2022 5.94 8.24 5.29 7.59 107.27
BH3 612091 4826465 113.31 1.10 106.68 109.73 05-11-2022 5.36 7.73 4.26 6.63 109.05

BH101 612090 4826483 113.39 1.04 107.11 110.16 05-11-2022 5.75 7.32 4.71 6.28 108.68
BH106 612033 4826412 110.78 0.92 105.28 108.33 05-11-2022 3.87 6.42 2.95 5.50 107.83

Unknown 1* 612108 4826460 113.0* 0.79 105.34 108.39 05-11-2022 4.96 8.45 4.17 7.66 108.83
Unknown 2* 612101 4826439 112.5* 0.68 104.97 108.02 05-11-2022 4.75 8.21 4.07 7.53 108.43

GPS Location based on hand held device and is not a Surveyed location.                                                                                                                                                                                                                                                                                                                                       
Elevations are in metres above sea level (mASL) Provided by Azure                                                                                                                                                                                                                                                                                                                                                          
*BH with unknown origin on site close to locations of BH 102 and 103, no known elevation was surveyed

Ground Water Elevation Table 
Azimuth Project Number 

Project Site 
Town/Region

22-056
Kirwin Ave

Mississauga, Peel
GPS (Zone 17)

The inferred ground water flow direction is illustrated on Figure 4, which shows a south 
flow pattern, which matches the direction of a buried section of the Cooksville Creek.   
 
Table 2: Ground Water Elevation Data 

 

4.3 Hydraulic Conductivity Testing 

In order to understand the hydraulic characteristics of the underlying overburden, 
transient hydraulic tests were performed on the Site monitoring wells following the 2022 
drilling program.  The transient test involves the instantaneous injection or withdrawal of 
a volume or slug of water or solid cylinder of known volume.  This is accomplished by 
adding or displacing a known volume to/from a well and measuring water level response 
time to return to equilibrium.  Water level measurements were recorded both manually 
and with automatic dataloggers, which were programmed to record the pressure of water 
above the data logger every second.  Data was analyzed using the Hvorslev Method 
(1976) for unconfined aquifers, which assumes a homogeneous, isotropic medium in 
which soil and water are incompressible.  Hydraulic testing results are summarized in 
Table 3 (below). 
 
The soil transmissivity for the Site is varied by an order of magnitude.  Based on the local 
geology reported from both the borehole logs and from the surrounding water well 
records this is what was expected.  The result of the slug test is included in Appendix E. 
The measured hydraulic conductivity is within the published range for a silty clay 
material (Freeze & Cherry, 1979). 
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Well Test Date 
Screen 
Interval 
(MRD)

Screen Material 
Hydraulic 

Conductivity 
(m/sec)

BH/MW106 2022-04-08 108.3-105.2 Clay/Silt 5.56E-09
BH/MW2 2022-04-08 108.2-104.9 Clay/Silt 2.28E-08

Site Average 1.42E-08
2.28E-08

Hydraulic Test Results

Site Max

Azimuth Project Number 22-056
Project Site Kirwin Avenue

Town/Region Mississauga, Peel Region

Table 3: Hydraulic Testing Results  

 
4.4 Water Quality 

A water quality sample was taken from one onsite well location to provide some insight 
to the requirements of dewatering water treatments.  The results of which are included in 
Appendix F.  The results are compared to the Provincial Water Quality Standards as the 
discharge point is unknown at this time; the City of Mississauga has both storm and 
sanitary sewers in the area, as well as a watercourse to the south (Cooksville Creek).  The 
PWQO Standards were chosen as they are more stringent than that of the sewer bylaw 
standards.  Of the tested parameters Total Phosphorous exceeded the PWQO standard.  
The total phosphorus concentrations are significantly elevated, but this along with the 
metal constituents are interpreted to be sourced from the elevated sediment load in the 
sample; this is evidenced by the elevated turbidity at these locations (181 NTU).  The 
nutrient analysis was completed on water that was unfiltered, and therefore contained 
high concentration of sediment particles.  The increased phosphorus is therefore likely 
attributed to the excess nutrients that are bound to the sediment grains in suspension and 
dissolved within the acidified nutrients bottle.  As such, discharge of any potential 
dewatering effluent into storm sewer or natural environment would not likely represent 
any impact assuming proper sediment controls are in place for any dewatering discharge.  
To confirm the effluent discharge into the storm sewer system, a secondary sample 
meeting all of the requirements of The City By-Law would need to be collected, which 
can be confirmed ahead of any potential construction dewatering.  

5.0 WATER BALANCE 
In order to determine the potential changes to the natural ground water recharge 
conditions, a pre- and post-development water balance assessment has been completed 
using the Thornthwaite and Mather method (1957).  This method evaluates 
evapotranspiration based on precipitation and temperature.  Residual soil saturation is a 
function of topography and soil type.  Monthly data are tabulated from daily average 
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temperature and precipitation, and the water budget is a continuous calculation over the 
period of record.  To clarify, the method and the approach used by many individuals in 
examining infiltration resets annual conditions (moisture deficit, snow storage, etc) over 
the winter months because of the general lack of infiltration during the frost period.  
However, we maintain those records and carry them forward from month to month during 
the entire period of record. 
 
Values were determined on a monthly basis, compiled from daily Environment Canada 
meteorological data station located in Toronto Leaster B. Pearson International Airport 
(Station 6158733), Ontario between 1950 and 2021.  The calculations are based on the 
average conditions during this period; the average precipitation was 779 mm, rainfall was 
632 mm, evapotranspiration was 490 mm and the surplus was 289 mm.   
 
5.1 Land Use 

5.1.1 Pre-Development 

The pre-development Site area was classified according to land use/vegetation type.  
Approximate pre-development land use classification areas are provided in Table 4. 
 
Table 4: Pre-Development Area Classification 
Land Use Land Area (m2) 
Forest 4,300 
Landscaped Grass 2,085 

TOTAL 6,385 

 
Land within the pre-development scenario is considered 0% impervious 
 
5.1.2 Post-Development 

The land classification in the post-development scenario was classified based on the Site 
Development Plans (Appendix B).  Post-development land use classification areas are 
provided in Table 5: 
 
Table 5: Post-Development Area Classification 
Land Use Land Area (m2) 
Impervious(building/driveway) 3,433 
Pervious (landscaped/undeveloped) 502 

Parkland Dedication 2,450 

TOTAL 6,385 

 
Land within the post-development scenario is considered 54% impervious.  The post-
development areas are illustrated in Appendix B. 
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It is noted that impervious areas included landscaped areas atop the below grade parking 
structure and any infiltration in these areas will likely be required to be drained to sewer 
or discharged to surface via a sump pump such that no infiltration would be expected. 
 
5.2 Infiltration 

Infiltration is generated one of two ways:  (1) directly from rainfall impact or snowmelt 
on pervious surfaces; and (2) indirectly when runoff from impervious surfaces is diverted 
into adjacent naturalized areas.  
 
Infiltration factors for the Site were estimated based on the underlying soil, local 
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy 
(MOEE) Hydrogeological Technical Information Requirements for Land Development 
Applications (1995).  
 
The soil variable factor was determined by taking into account information obtained from 
the regional geologic mapping and the field work programs completed for the Site.  This 
information suggests that the surficial material at the Site is primarily composed of a silty 
clay.  The infiltration factors utilized in the water balance assessment are summarized in 
Table 6 below. 
 
Table 6: Summary of Pervious Land Infiltration Factor 
Scenario Land Use Infiltration 

Factor 
Assumption 

Pre-Development Landscaped 
Grass 

0.4 
Flat Land (0.2), Clay/silt (0.1),  
Maintained Grass Cover (0.1) 

Forest 
0.5 

Flat Land (0.2), Clay/silt (0.1),  
Woodland cover (0.2) 

Post-Development Landscaped 
Grass  

0.4 
Flat Land (0.2), Clay/silt (0.1), 
Maintained Grasses (0.1) 

 Dedicated 
Parkland 0.5 

Flat Land (0.2), Clay/Silt (0.1), 
Woodland Cover1 (0.2) 

1- Dedicated Parkland surficial cover is assumed to be a mix of treed space to match the John C. Price 
Parklkand existing adjacent to the dedication lands. 
 

5.2.1 Pre-Development Infiltration 

Pre-development direct infiltration was determined by multiplying the annual average 
surplus amount, the area of each land use, and the infiltration factor for each land use.  
The pre-development annual infiltration is therefore 862 m3/year (Appendix D). 
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5.2.2 Post-Development Infiltration 

Post-development infiltration (without mitigation) was determined by multiplying the 
annual average surplus amount, the area of each land use, and the infiltration factor for 
each land use.  The post-development annual direct infiltration is therefore 412 m3/year.  
There is therefore a decrease in infiltration of 450 m3/year from pre- to post-development 
without mitigation measures employed. 
 
5.3 Water Balance Summary 

Using the climate model data and calculations mentioned above, the water balance was 
completed for pre-development and post-development without mitigation (Appendix D) 
as no stormwater drainage plans were available at the time of reporting. 
 
The pre-development infiltration volume is 862 m3/year.  This assumes the Site is vacant 
as it sits today.  The post-development without mitigation infiltration volume is 
412 m3/year, which is a deficit of 450 m3/year.  This is based on the proposed 
development as described in Section 1.0 of this report and illustrated in Appendix B (Site 
Development Plans). 

6.0 DEWATERING ASSESSMENT 
As noted above, the proposed development and associated underground parking and 
servicing, have been shown to be positioned below the water table.  In this area, ground 
water elevations are represented by the installed monitoring wells.  Based on the 
monitoring completed on the wells, the high ground table sits at 109.10 mASL, and the 
estimated base of the two (2) level underground parking slab proposed to be at 6.7 mbgs 
(107.45 mASL).  Given these elevations place the foundation approximately 3.6 m into 
the water table (approximately 2m below the slab), for a dry working area at the base of 
the excavation, a construction dewatering plan will be needed.  
 
Since the required drawdown is greater than 1.5 m, the use of shallow well points or 
educator systems may be required.  The exact dewatering methodology will depend on 
site-specific conditions and will be determined by the dewatering contractor. 
 
Dewatering discharge is assumed to be handled on-site with discharge ultimately being 
into either the municipal stormwater or sanitary infrastructure assumed to run along 
Kirwin Avenue. 
 
6.1 Drawdown Conditions 

The details utilized for this assessment are derived from the KEA design drawings 
(Appendix B).  These details including location, width, length and base elevations for the 
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proposed building were utilized to determine the maximum drawdown required for 
construction in relation to the water table conditions for the Site as illustrated in Figure 4 
appended. 
Although the water table contouring illustrated on Figure 4 shows a decline to the south, 
for the purposes of the dewatering assessment, it has been assumed a high water table 
elevation of 109.10 mASL (BH/MW1) extends across the entire site area.  In reality, 
there is a likely decline as illustrated in the contours toward the southeast which could 
limit the drawdown requirements for the south section of the excavation; however, this 
conservancy is utilized to address the limited ground water elevation points in this area as 
monitoring well coverage is limited on the Site.  Regardless, based on the measured high 
ground water table (109.10 mASL) and the excavation base elevations (105.45), ground 
water lowering during construction will be approximately 3.6 m.  This is based on the 
following assumptions: 
 

 Construction ground water lowering will target a depth of 2 m below the base of 
the P2 slab to ensure dry working conditions within the utility trenching needed 
below the slab and footings; 

 To be conservative, the hydraulic conductivity value referenced (2.28 x 10-7  
m/sec) in this assessment has been increased from the high-end estimate of the 
overburden aquifer single well response testing (SWRT) included in Appendix G 
a order of magnitude.  This was done to account for potential higher permeable 
horizons than what was tested; 

 The most elevated ground water elevation / depth of ground water was assumed to 
apply to the area; and 

 The entire proposed building is assumed to be constructed as single dewatering 
undertaking installed at one time.  If the dewatering was done in sections, then the 
volumes and Zone of Influence would be reduced;  

 
The actual drawdown will depend on construction timing. 
 
6.2 Approximate Dewatering Volumes 

For the dewatering a rectangular configuration where the relationship of length/width is 
greater than 1.5, calculations for the dewatering rate / volume were completed using the 
steady state method from Powers, et al. (1992) for estimating radial flow to an excavation 
in an unconfined aquifer. 
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The following equation was used: 

The full dewatering assessment can be found in Appendix G 
 
Based on the information provided, the dewatering required for construction is 
27,720 L/day.  A 3x safety factor can then be applied to each of the above volumes for a 
conservative estimate (83,160 L/day).  These values are based on worst case spring 
season ground high ground water table depths.  The dewatering volume could be lower 
during the summer and fall months. 
 
Any construction dewatering between 50,000 L/day and 400,000 L/day can be completed 
after registration under the Environmental Activity and Sector Registry (EASR).  Any 
active construction dewatering above 400,000 L/day requires a Permit To Take Water 
(PTTW).  As noted above, the magnitude of dewatering required will vary on the timing 
of construction and less dewatering could be needed in the summer drought conditions. 
Peak ground water elevation typically occurs between mid April and the end of May.  
Based on the calculations, it is likely that construction dewatering would be above the 
50,000 L/day but below the threshold of 400,000 L for a PTTW, as such an EASR will be 
required.  Potential dewatering requirements can be minimized if work is completed 
during the drier summer months. 
 
Not included in the calculations above is the influx of stormwater from single 24 hour 
storm events.  These numbers are estimated based on the Ministry of Transportation 
(Ministry) Intensity Duration Frequency (IDF) curves.  Using the numbers provided by 
the Ministry, if the Site experiences a five (5) year storm event (56 mm across 24 hours) 
during the excavation an additional 289 m3 (219,000 L) into the excavation, in this event, 
pumping could continue under the registered EASR.  Any of the larger less frequent (10 

𝑄 =
𝜋𝐾(𝐻2 − ℎ2)

𝑙𝑛(
𝑅𝑜

𝑅𝑠
)

+ 2(
𝐿𝐾(𝐻2 − ℎ2)

2𝐿
) 

 

Based on Equation  6.12 in systems where l/w> 1.5 (Powers, P.E., 1992) Where: 

Q (m3/Day) 

K - Hydraulic Conductivity (m/Day) 

H – Distance from Static water level to bottom of Aquifer (m) 

h – lowest water level needed from static (m) 

Ro- Radius of conical depression (m) (Taken from Equation 6.14(Powers, P.E., 1992)) 

 

𝑅𝑜 = 3(𝐻 − ℎ)√𝑘 

Where  

K- Hydraulic Conductivity (m/Sec) 

Rs – Equivalent Radius (m) 

𝑅𝑠 =
𝑙 + 𝑤

𝜋
 

l- Length of excavation/trench 

w- width of trench  

in systems where l/w> 1.5  
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yr, 25 yr, 100 yr) storm events would require a staged approach where the excavation 
could be pumped at the 400,000 L/day over two (2) days to facilitate the removal of the 
storm water without exceeding the threshold of requiring a PTTW registration. 
 
6.3 Post Construction Dewatering 

It is our understanding that although the finished floor elevation of the building 
foundation encroaches into the water table by approximately 1.6 m, the planned 
waterproofing of the foundation will limit potential concerns with respect to the ground 
water at the Site with regards to permanent dewatering of the Site.   
 
However, if the foundation is not waterproofed and the same assumptions as above are 
used, substituting the final floor elevation would be utilized for the dewatering depth 
(107.45 mASL) establishing a dewatering requirement of approximately 18 m3/day.  A 3x 
safety factor can then be applied to the above volumes for a conservative estimate of 54 
m3/day (54,000 L/day).  This volume will make the registration of PTTW required for the 
permanent dewatering of the foundation. 
 
6.4 Impact Assessment 

Based on the information calculated, the largest zone of influence is 60 m from the edge 
of the dewatering zone; however this is the maximum distance where any measurable 
water table decline would be observed.  However, more significant decline in ground 
water levels (2 m) will be contained within approximately 57 m of the Site 
 
As the area is municipally serviced, there are not anticipated to be any private wells 
located within the radius of influence.  There is a creek located approximately 70 m south 
west of the Site; however this is located at the very extent of the zone of influence, and is 
not expected to be affected by the dewatering process.  Further to this if the creek was 
used as the discharge point, any minimal drawdown would be negated by the discharge. 
 
The site is located within the Intake Protection Zone 2 for the South Peel Drinking Water 
intake which identifies that the site is within approximately two (2) hours surface water 
travel time to the point of the intake.  This will have to be taken into account when 
considering the design of the dewatering discharge treatment.   

7.0 SUMMARY AND CONCLUSIONS 
Azimuth was retained by the Azure Group to conduct a Preliminary Hydrogeological 
Assessment for the property located along Kirwin Avenue inclusive of 3016-3032 within 
the City of Mississauga.  The purpose of this assessment is to characterize the existing 
preliminary hydrogeological conditions at the Site and the potential for the proposed 
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development to impact the existing environmental / hydrogeological conditions.  The 
report also addresses many of the CVC and Source Water Protection policy requirements. 
 
The Site is rectangular in shape, 6,385 m2 (0.6 hectares (ha)) in size and is to be 
redeveloped as an 8 storey residential building with underground parking.  The Site is 
located on the south side of Kirwin Avenue; a gravel driveway and small paved area in 
the south side of the property remain from historical residential dwellings at the Site.  As 
per the proposed development plans, the development will be accessed from Kirwin 
Avenue and will include two (2) below grade parking levels extending approximately 7 m 
below grade. 
 
The Site is found at an elevation ranging between approximately 110 masl to 113 masl at 
with a slight southern slope.  The existing Site drains via overland flow towards the 
existing City of Mississauga infrastructure along Little John Lane.  Site native soils are 
composed of mostly silts and clays. 
 
The inferred ground water flow direction is shown to be in a southern direction, which 
matches the direction of a buried section of the Cooksville Creek.  Water table conditions 
fluctuated across the area ranging between 2.9 and 5.2 mbgs, this fluctuation is assumed 
to be based on the elevation of the bedrock in the area, which consists of a shallow 
weathered shale.   
 
Hydraulic conductivity testing was completed at a number of the Site monitoring wells 
indicating the hydraulic conductivity of the site is ranging between 5 x 10-9 to 2 x10-8 
m/s. 
 
The pre-development infiltration volume is 862 m3/year.  This assumes the Site is 
currently not landscaped and vacant. The post-development without mitigation 
infiltration volume is 412 m3/year, which is a deficit of 450 m3/year. 
 
At the time of report issuance, no formal storm water plans were developed, such that it is 
uncertain as to whether any LID’s will be included in the development plan to mitigate 
any of the ground water infiltration loss.  However, given the limited size of the Site and 
presence of underground parking structure, there will not likely be sufficient area to 
implement such measures.   
 
The overall deficit is considered large; however, the area is municipally serviced such 
that there is unlikely any private supply wells in the area, while surface water features are 
limited to a creek approximately 70 m southeast of the Site.  The limited permeability of 
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the soils would also indicate that the Site likely has little ground water infiltration 
capacity such that influence on the adjacent creek will not likely be impacted. 
 
The proposed development will include the construction underground car parking with 
associated underground servicing (water, sewer, storm water).  It is assumed that new 
service connections to Kirwin Avenue will be established as part of the proposed 
development.  Based on the current development plan, dewatering will be required across 
the entire site due to the underground parking area.  The assessment is based on the 
measured water table depths during the May, 2022 monitoring event; however water table 
conditions could vary seasonally.  However, it is noted that the dewatering volumes are 
quite low such that even an increase in water table will not have a significant impact on 
water taking volumes.  Consideration needs to be given to the quality of the dewatering 
discharge, which may require treatment prior to discharge city’s storm water network or 
the local surface water creek.  It is assumed that this will require obtaining a discharge 
permit from the city prior to initiation of any dewatering activities at the Site.  Additional 
water quality samples may be required to confirm dewatering discharge quality. 
 
As per Ontario Regulation 903 requirements, all existing monitoring wells which are no 
longer utilized at the Site will need to be properly decommissioned as per O.Reg. 903 
(Wells Regulation) prior to commencement of building construction. 
 
As the building foundation encroaches well into the water table, the planned 
waterproofing of the foundation will limit potential concerns with respect to the ground 
water at the Site.  Dewatering will be required to facilitate construction; however, the 
dewatering assessment would indicate that the radius of influence does not extend to the 
closest natural feature which is a creek located 60 m south east of the Site.  Similarly, the 
area is municipally serviced for water such that there is no expectation that any private 
wells exist within the area of influence. 
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ARBORIST / ENVI.

BEACON ENVIRONMENTAL 

80 MAIN ST N
MARKHAM, ON 
L3P 1X5

TEL:  519-835-6455

WIND:

THEAKSON ENVIRONMENTAL

GLENGARRY CRESCENT
FERGUS, ON
N1M 3E2

TEL: 519-787-2910 

TRANSPORTATION:

LEA CONSULTING

425 UNIVERSITY AVENUE, SUITE 400
TORONTO, ON 
M5G 1T6

TEL: 905-470-0015 ext. 245 

CIVIL ENGINEER:

LEA CONSULTING

425 UNIVERSITY AVENUE, SUITE 400
TORONTO, ON 
M5G 1T6

TEL: 905-470-0015 ext.328 

Sheet Number Sheet Name

A000 COVER PAGE
A001 SITE PLAN & STATS
A101 PARKING GARAGE LEVEL 2
A102 PARKING GARAGE LEVEL 1
A103 GROUND FLOOR
A104 2ND FLOOR PLAN
A105 3RD FLOOR PLAN
A106 4TH FLOOR PLAN
A107 5TH FLOOR PLAN
A108 6TH FLOOR PLAN
A109 7TH FLOOR PLAN
A110 8TH FLOOR PLAN
A111 MECHANICAL FLOOR PLAN
A112 ROOF PLAN
A201 EAST ELEVATION
A202 WEST ELEVATION
A203 NORTH ELEVATION
A204 SOUTH ELEVATION
A205 SECTION 1 E/W
A206 SECTION 2 N/S
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CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048.
DISTANCES SHOWN ON THIS PLAN ARE IN METRES AND

METRIC:

REVISION SCHEDULE
No.        DATE            BY                 COMMENTS

TOPOGRAPHIC SURVEY OF

ALL OF LOTS 27 TO 30

REGISTERED PLAN No. C-14

AND

PART OF LOT 5

REGISTERED PLAN TOR-12

AND

PART OF LOT 15

CONCESSION 1,

NORTH OF DUNDAS STREET

(GEOGRAPHIC TOWNSHIP OF TORONTO, COUNTY OF PEEL)

CITY OF MISSISSAUGA

REGIONAL MUNICIPALITY OF PEEL

ELEVATIONS ARE REFERRED TO CANADIAN GEODETIC DATUM, 1928 AND WERE DERIVED
FROM THE CITY OF MISSISSAUGA BENCHMARK No. 793; LOCATED ON THE NORTH FACE
AT THE EAST CORNER OF CONCRETE END POST OF BOX CULVERT UNDER DUNDAS
STREET EAST ON SOUTH SIDE OF DUNDAS STREET EAST, 15m EAST OF JAGUAR VALLEY
DRIVE; PUBLISHED ELEVATION OF 110.955 METRES

SITE BENCHMARK; NAIL IN HYDRO POLE; APPROXIMATELY AT THE NORTH WEST CORNER
OF LOT 27, REGISTERED PLAN No. C-14; 113.220 METRES AS SHOWN ON PLAN

BENCHMARK:

THIS SURVEY WAS COMPLETED ON THE 14th DAY OF OCTOBER,  2016.

FIRE HYDRANT FH

GAS METER 

WATER VALVE

GM

WV

LIGHT STANDARD

CATCHBASIN

MANHOLE 

HYDRO POLE  

MH

LINETYPES

SYMBOLS

HYDRO METER 

X X X

GAS LINE  

SANITARY SEWER 

WATERMAIN 
STORM SEWER 
OVERHEAD HYDRO  
CHAIN LINK FENCE

OVERHEAD TEL

UNDERGROUND CABLE

TOP OF BANK

CENTRELINE OF ROAD

SIGN

CONIFEROUS TREEDECIDUOUS TREE

SAPLINGBUSH SAPC or SAPD

1. BEARINGS ARE GRID BEARINGS AND ARE DERIVED FROM GPS OBSERVATIONS

AND ARE REFERRED TO THE UTM PROJECTION, ZONE 17, NAD 83 (CSRS-2010)

ADJUSTMENT.

2. DISTANCES SHOWN ON THIS PLAN ARE ADJUSTED GROUND DISTANCES AND

CAN BE CONVERTED TO GRID DISTANCES BY MULTIPLYING BY AN AVERAGED

COMBINED SCALE FACTOR OF 0.999745

BEARING AND COORDINATE NOTE:

LEGEND:

DENOTES .025 x .025 x 0.60 SHORT STANDARD IRON BAR
DENOTES .015 x .015 x 0.60 IRON BAR
DENOTES .025 x .025 x 1.20 STANDARD IRON BAR

DENOTES SURVEY MONUMENT SET
DENOTES SURVEY MONUMENT FOUND

DENOTES VAN HARTEN SURVEYING INC., O.L.S.'sVH

SIB

CC

SSIB

DENOTES CUT CROSS

RP DENOTES .015 DIA. X 0.07 ROUND IRON BAR WITH STAMPED WASHER

OU DENOTES ORIGIN UNKNOWN
WIT DENOTES WITNESS

DENOTES .025 x .025 x 0.30 PLASTIC BARPB

ONTARIO LAND SURVEYOR

SURVEYOR'S CERTIFICATE

I CERTIFY THAT:

LUKE G. WILCOX

P4

P1 DENOTES PLAN BY TARASICK, McMILLAN LIMITED, DATED MARCH 30, 1999

P3
P2

IB

FOR THE PURPOSES OF BEARING COMPARISONS, PREVIOUS SURVEYS HAVE BEEN

ROTATED TO UTM BEARINGS BY THE ANGLES SHOWN BELOW.

PLAN        ROTATION FOR NORTHEAST BEARINGS   

BEARING COMPARISONS:

P1      -0°55'15"

DENOTES REGISTERED PLAN No. C-14
DENOTES PLAN 43R-3434 
DENOTES PLAN BY McBAIN & CARMICHAEL LTD., DATED SEPTEMBER 27, 1994 

VAN HARTEN SURVEYING INC.

SCALE 1 : 200

15 metres1050

DATE:  OCTOBER 26, 2016

P2, P4 -1°43'20"
P3      -0°54'00"

DENOTES VAN HARTEN SURVEYING INC., O.L.S.'sVH
DENOTES P. W. TARASICK, O.L.S.923

DENOTES A. J. WINTLE, O.L.S.1163
DENOTES J. F. G. YOUNG, O.L.S.1493

DENOTES R. H. BcBAIN, O.L.S.819

DENOTES DUNN & TAYLOR, O.L.S.'sD&T

CONCRETE CURBS

ALL OF PINS 13715-0055, 13715-0071, 13715-0072, 13715-0073 AND 13715-0074;
ALL OF LOTS 27 TO 30, REGISTERED PLAN No. C-14 AND PART OF LOT 5, REGISTERED
PLAN TOR-12 AND PART OF LOT 15, CONCESSION 1, NORTH OF DUNDAS STREET,
(GEOGRAPHIC TOWNSHIP OF TORONTO, COUNTY OF PEEL), CITY OF MISSISSAUGA,
REGIONAL MUNICIPALITY OF PEEL

AREA - 0.639 ha. (6389.0 sq. metres)

PROPERTY DESCRIPTION:

1 10/24/16 EEL FIRST SUBMISSION TO CLIENT

P5 DENOTES PLAN OF SURVEY BY YOUNG & YOUNG SURVYEING INC., DATED DECEMBER 11, 1989

DENOTES MARSHAL, MACKLIN, MONAGHAN LIMITEDMMM

(UNLESS OTHERWISE NOTED)

P6 DENOTES PLAN BY TARASICK, McMILLAN LIMITED, DATED JANUARY 17, 1986

MONITORING WELL MW

CALL BEFORE YOU DIG
THE LOCATION OF SERVICES ON THIS DRAWING ARE ONLY

APPROXIMATE AND BASED ON SURFACE FEATURES LOCATED AT THE
TIME OF THE TOPOGRAPHIC SURVEY.  PRIOR TO ANY CONSTRUCTION IT
IS THE RESPONSIBILITY OF THE CONTRACTOR/BUILDER TO ENSURE THE

EXACT LOCATION OF ALL UTILITIES.

2 10/27/16 EEL SECOND SUBMISSION TO CLIENT

1974300

ORIGINAL COPY
ISSUED BY THE SURVEYOR

Regulation 1026, Section 29(3)
In accordance with

LAND SURVEYORS

UNLESS IT IS AN EMBOSSED
THIS PLAN IS NOT VALID

ASSOCIATION OF ONTARIO
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PROJECT NUMBER: 2012-001

PROJECT NAME: Phase Two ESA

CLIENT: DBV Real Estate Investments Inc.

ADDRESS: 3031 Littlejohn Ln and 3016, 3020,
3026, 3032 & 3034 Kirwin Av, Mississauga

DRILLING DATE: December 9, 2020

UTM COORD. (m) 17 T611938 m E 4826562 m N

HOLE SIZE/SAMPLING METHOD: 50 mm /SS

RIG MODEL: Diedrich D-120

DRILLING METHOD: Spilt Spoon, Hollow Stem Auger

SAMPLING LENGTH: 0.762 m

TOTAL WELL DEPTH: 6.8 mbgs

SURFACE ELEVATION: 113.13 masl

WELL SCREEN: 3.05 m; #10 Slot Screen

WATER LEVEL: 4.46 mbgs

COMMENTS : masl: meter above sea level - SS: Split-Spoon LOGGED BY ST
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Well Diagram

Azure Group Inc. 2020

produced by ESlog.ESdat.net on 07 Jan 2021
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PROJECT NUMBER: 2012-001

PROJECT NAME: Phase Two ESA

CLIENT: DBV Real Estate Investments Inc.

ADDRESS: 3031 Littlejohn Ln and 3016, 3020,
3026, 3032 & 3034 Kirwin Av, Mississauga

DRILLING DATE: December 9, 2020

UTM COORD. (m) 17 T611938 m E 4826562 m N

HOLE SIZE/SAMPLING METHOD: 50 mm /SS

RIG MODEL: Diedrich D-120

DRILLING METHOD: Spilt Spoon, Hollow Stem Auger

SAMPLING LENGTH: 0.762 m

TOTAL WELL DEPTH: 6.06 mbgs

SURFACE ELEVATION: 112.56 masl

WELL SCREEN: 3.05 m; #10 Slot Screen

WATER LEVEL: 4.86 mbgs

COMMENTS : masl: meter above sea level - SS: Split-Spoon LOGGED BY ST
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Well Diagram

Azure Group Inc. 2020

produced by ESlog.ESdat.net on 07 Jan 2021
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BH3

PROJECT NUMBER: 2012-001

PROJECT NAME: Phase Two ESA

CLIENT: DBV Real Estate Investments Inc.

ADDRESS: 3031 Littlejohn Ln and 3016, 3020,
3026, 3032 & 3034 Kirwin Av, Mississauga

DRILLING DATE: December 9, 2020

UTM COORD. (m) 17 T611938 m E 4826562 m N

HOLE SIZE/SAMPLING METHOD: 50 mm /SS

RIG MODEL: Diedrich D-120

DRILLING METHOD: Spilt Spoon, Hollow Stem Auger

SAMPLING LENGTH: 0.762 m

TOTAL WELL DEPTH: 6.57 mbgs

SURFACE ELEVATION: 113.31 masl

WELL SCREEN: 3.05 m; #10 Slot Screen

WATER LEVEL: 4.48 mbgs

COMMENTS : masl: meter above sea level - SS: Split-Spoon LOGGED BY ST
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Azure Group Inc. 2020

produced by ESlog.ESdat.net on 07 Jan 2021
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AZURE GROUPDRAWING NO. 2 
 
JOB NUMBER 2202-001BH101 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 1,2022Time: 8.55 am       Sheet 1of 1 
Finished/Date                  April 1,2022Time: 5:30 pm       
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 113.399 m    G.W. Depth: 5.4 m        G.W. Elevation: 107.13 mApril13, 2022Time: 1 pm 

Depth/Elev. (m) Soil Description Type/No N Cu 
(kPa) 

G.W.T  Remark 

0 113.4 250 mm Topsoil 
Soft to firmdark brown silty clay/clayey silt 
trace sand, gravel, and organics  
 
 
 
 
 
 
 
 
 
 
 
 
Compact SILTY SAND/SANDY SILT trace gravel, 
moist below 2.2 m 
 
 
 
 
 
Loose below 3.0 m, wet 
 
 
 
Stiff to very grayish brown stiff SILTY 
CLAY/CLAYEY SILT trace sand and gravel, wet 
below 4.0 m 
 
 
 
Hard grey CLAYEY SILT trace to some shale 
fragmentsbelow 6.0 m 
 
 
 
 
Refusal at 8.2 m 

SS 1 6    
        
        
        
.75 112.7 SS 2 5    
        
        
        
1.5 111.9 SS 3 5    
        
        
        
2.25 111.2 SS 4 37    
        
        
        
3.0 110.4 SS 5 36    
        
        
        
4.6 108.8 SS 6 19    

        

      5.4 m 
 

 
       
6.1 107.9 SS 7 55   
       

       
       
7.6 105.8 SS 8 >80   
       
8.2 105.2   >80   
  EOB 



AZURE GROUPDRAWING NO. 3 
 
JOB NUMBER 2202-001BH102 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time: 8.55 am       Sheet 1of 1 
Finished/Date                  April 8,2022Time: 5:30 pm       
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 113.094 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu(kPa

) 
G.W.T  Remark 

0 113.1 250 mm Topsoil 
Soft to firmdark brown silty clay/clayey silt 
trace sand, gravel, and organics, moist 
 
 
Trace gravel, possible cobbles, moist below 
0.7 m 
 
 
 
 
 
Compact SILTY SAND/SANDY SILT trace gravel, 
moist below 1.8 m 
 
 
Very dense SAND & GRAVEL below 2.2 m, 
moist (possible boulder) 
 
 
Very dense SAND & GRAVEL, moistbelow 3.0 
m, possible cobbles 
 
 
 
Compact SAND & GRAVEL trace clay, wet 
below 4.0 m 
 
 
 
Hardgrey SILTY CLAY/CLAYEY SILT trace shale 
fragments, wet below 6.0 m 
 
 
 
 
Hard grey SILTY CLAY/CLAYEY SILT with SHALE 
fragments below 7.0 m 
 
Hard weathered shale Below 9.0 M 
 
Refusal at 9.8 m 

SS 1 8    
        
        
        
.75 112.4 SS 2 8    
        
        
        
1.5 111.6 SS 3 15    
        
        
        
2.25 110.9 SS 4 >80    
        
        
        
3.0 110.1 SS 5 66    
        
        
        
4.6 108.5 SS 6 22    

        

        
        
6.1 105.5 SS 7 52    
        

        
        
7.6 105.5 SS 8 >80    
        
        
        
9.8 103.3 SS 9.8 >80    
  EOB 



AZURE GROUPDRAWING NO. 4 
 
JOB NUMBER 2202-001BH103 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time: 4.45 am       Sheet 1of 1 
Finished/Date                  April 8,2022Time: 6:30 pm       
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 112.5 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu(kPa

) 
G.W.T  Remark 

0 112.5 250 mm Topsoil 
Dark brown silty clay/clayey silt trace sand, 
gravel, and organics  
 
 
 
 
 
 
 
 
 
 
 
 
 SILTY SAND/SANDY SILT trace gravel, moist 
below 2.2 m 
 
 
 
 
 
 
 
 
Stiff to very stiff SILTY CLAY/CLAYEY SILT trace 
sand and gravel, wet below 4.0 m 
 
 
 
Hard CLAYEY SILT/SILTY CLAY trace gravel, 
wet below 6.0 m 
 
 
 
 
Hard CLAYEY SILT/SILTbelow 7.0 m 
 
 
 
 
Refusal at 8.2 m 

AS 1     
        
        
        
.75 111.8 AS 2     
        
        
        
1.5 111.0 AS 3     
        
        
        
2.25 110.3 AS 4     
        
        
        
3.0 109.5 AS 5     
        
        
        
4.6 107.9 SS 6     

        

        
        
6.1 106.4 SS 7 50    
        

        
        
7.6 104.9 SS 8 >80    
        
        
        
9.2 103.3 SS 9 >80    

  EOB 



AZURE GROUPDRAWING NO. 5 
 
JOB NUMBER 2202-001BH104 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 7, 2022Time: 3.10 am       Sheet 1of 1 
Finished/Date                  April 7,2022Time: 6:30 pm       
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 112.1 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu(kPa

) 
G.W.T  Remark 

0 112.1 250 mm Topsoil 
Dark brown silty sand/sandy silt trace clay, 
gravel, and organics  
 
 
Dark brown SILTY CLAY trace gravel and 
organics below 0.7 m 
 
 
 
Light brown CLAYEY SILT trace gravel below 
1.5 m 
 
 
 
SILTY CLAY/CLAYEY SILT, trace gravel, wet 
below 2.2 m 
 
 
 
 
Hard CLAYEY SILT/SILTY CLAY below 3.0 m 
 
 
 
 
 
 
 
 
 
 
Hard grey CLAYEY SILT/SILTY trace sand and 
gravel, wetbelow 6.0 m 
 
 
 
 
 
 
 
 
Hard CLAYEY SILT with SHALE trace gravel 
below 9. M 
Refusal at 9.8 m 

AS 1     
        
        
        
.75 111.4 AS 2     
        
        
        
1.5 110.6 AS 3     
        
        
        
2.25 109.9 AS 4     
        
        
        
3.0 109.1 AS 5     
        
        
        
4.6 107.5 AS 6     

        

        
        
6.1 106.0 SS 7 >80    
        

        
        
7.6 104.5 SS 7 >80    
        
        
        
9.2 102.9 SS 8 >80    
        
9.8 102.3 SS 9 >80    

  EOB 



AZURE GROUPDRAWING NO. 6 
 
JOB NUMBER 2202-001BH105 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time:        Sheet 1of 1 
Finished/Date                  April 8,2022Time:  
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 110.8 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No  Cu(kPa

) 
G.W.T  Remark 

0 110.8 250 mm Topsoil 
Dark brown silty sand/sandy silt trace clay, 
gravel, and organics  
 
 
Sand trace clay and gravel below 0.75 m, 
moist to wet 
 
 
 
SAND/SILTY SAND trace clay & GRAVEL, 
Wetbelow 1.5 m 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Grey CLAYEY SILT, SILT trace sands  
below 4.6 m, wet 
 
 
 
Very dense SILTY SAND/SANDY SILTtrace  
Gravel and clay, wet below 6.0 m 
 
 
 
 
 
 
 
 
Hard CLAYEY SILT with weathered SHALE 
below 9.0 m 
 
Refusal at 9.8 m 

AS 1     
        
        
        
.75 110.1 AS 2     
        
        
        
1.5 109.3 AS 3     
        
        
        
2.25 108.6 AS 4     
        
        
        
3.0 107.8 AS 5     
        
        
        
4.6 106.2 AS 6     

        

        
        
6.1 104.7 SS 7 >80    
        

        
        
7.6 103.2 SS 8 >80    
        
        
        
9.2 101.6 SS 9 >80    
        
9.8 101.0 SS 10 >80    

  EOB 



AZURE GROUPDRAWING NO. 7 
 
JOB NUMBER 2202-001BH(MW)106 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time:        Sheet 1of 1 
Finished/Date                  April 8,2022Time:  
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 110.78 m    G.W. Depth: 2.69 mG.W. Elevation: 108.09mTime:  
Depth/Elev. (m) Soil Description Type/No N Cu 

(kPa) 
G.W.T  Remark 

0 110.8 250 mm Topsoil 
Dark brown SILTY SAND/SANDY SILTtrace 
clay, gravel, and organics  
 
 
 
 
 
 
 
CLAYEY SILT trace clay & GRAVEL, Wet below 
1.5 m 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Grey CLAYEY SILT trace gravel below, wet 
below4.6 m 
 
 
 
Hard grey CLAYEY SILT trace to some shale 
fragments, wet below 6.0 m 
 
 
 
 
 
 
 
Hard grey CLAYEY SILT with weathered SHALE 
below 9.0 m, wet 
 
 
Refusal at 9.8 m 

SS 1     
        
        
        
.75 110.1 SS 2     
        
        
        
1.5 109.3 SS 3     
        
        
        
2.25 108.6 SS 4     
        
        
      2.7 m  
3.0 107.8 SS 5    
       
       
       
4.6 106.2 SS 6  225.0  

       

       
       
6.1 104.7 SS 7 >80 225.0  
       

       
       
7.6 103.2 SS 8 >80 225.0  
       
       
       
9.2 101.6 SS 9 >80   
       
9.8 101.0 SS 10 >80   

  EOB 



AZURE GROUPDRAWING NO. 8 
 
JOB NUMBER 2202-001BH(MW)107 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time:  11:45Sheet 1of 1 
Finished/Date                  April 8,2022Time:  
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 113.26 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu 

(kPa) 
G.W.T  Remark 

0 113.3 50 mm Asphalt 
Looseto very loosedark brown silty 
sand/sandy silt trace to some organics, 
gravel,and clay, moist 
 
 
 
 
 
 
Compactbelow 1.5 m 
 
 
 
 
Very dense below 2.2 m , possible boulders 
 
 
 
 
Dense below3.0 m, wet 
 
 
 
 
 
Dense SILTY SAND/SAND possible boulders, 
wet below 4.0 m 
 
 
 
Hard grey SILTY CLAY/CLAYEY SILT trace 
gravel, wet below 5.0 m 
 
 
 
Hard grey weathered SHALE with hard SILTY 
CLAY 
 
 
 
Grey Weathered SHALE below 9.2 m 
 
 
 
 
 
 
Refusal at 7.8 m 

SS 1 5    
        
        
        
.75 112.6 SS 2 7    
        
        
        
1.5 111.8 SS 3 18    
        
        
        
2.25 111.1 SS 4 80    
        
        
        
3.0 110.3 SS 5 43    
        
        
        
4.6 108.7 SS 6 47    

        

        
        
6.1 107.2 SS 7 47    
        

        
        
7.6 105.7 SS 8 >80    
        
        
        
9.2 104.1 SS 9 >80    
        
        
        
10.7 102.6 SS 10 >80    
        
11.0 102.3 SS 11 >80    
  EOB 



AZURE GROUPDRAWING NO. 9 
 
JOB NUMBER 2202-001BH108 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time:  8:00 amSheet 1of 1 
Finished/Date                  April 8,2022Time:  
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 113.28 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu 

(kPa) 
G.W.T  Remark 

0 113.3 250 mm Topsoil 
Dark brown SILTY SAND/SANDY SILT trace 
clay, gravel, and organics  
 
 
 
 
 
 
 
Light brown SILTY SAND,trace clay and gravel, 
moist below 1.5 m,  
 
 
 
 
 
 
 
 
Brown SILTY SAND with GRAVEL, moist below 
3.0 m 
 
 
 
 
Light brown SILTY SANDY/SANDY SILT trace to 
some clay and gravel, moist below 4.0 m 
 
 
 
Hard CLAYEY SILTSILTY CLAY trace to some 
shale fragments, wet below 6.0 m   
 
 
 
Grey weathered SHALE with SILTY CLAYtrace 
gravel, moist below 7.0 m 
 
 
 
Grey weathered SHALE with SILTY CLAY trace 
gravel, moist below 9.0 m 
 
 
 
 
 
Refusal at 11.3 m 

AS 1     
        
        
        
.75 112.6 AS 2     
        
        
        
1.5 111.8 AS 3 7    
        
        
        
2.25 111.1 AS 4     
        
        
        
3.0 110.3 AS 5 28    
        
        
        
4.6 108.7 AS 6 25    

        

        
        
6.1 107.2 SS 7 45    
        

        
        
7.6 105.7 SS 8 75    
        
        
        
9.2 104.1 SS 9 >80    
        
        
        
10.7 102.6 SS 10 >80    
        
11.3 102.0 SS 11 >80    
  EOB 



AZURE GROUPDRAWING NO. 10 
 
JOB NUMBER 2202-001BH109 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time:  8:50 amSheet 1of 1 
Finished/Date                  April 8,2022Time:  
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 112.5 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu 

(kPa) 
G.W.T  Remark 

0 112.5 250 mm Topsoil 
Dark brown SILTY SAND/SANDY SILT trace 
clay, gravel, and organics  
 
 
 
 
 
 
 
CLAYEY SILT trace clay &gravel, wet below 1.5 
m 
 
 
 
 
 
 
 
 
 
 
 
 
 
Grey CLAYEY SILT trace gravel below 4.6 m, 
wet below 4.0 m 
 
 
 
Hard CLAYEY SILT/SILTY CLAY trace shale 
fragments, wet below 6.0 m   
 
 
 
 
 
 
 
 
Hard CLAYEY SILT with weathered SHALE 
below 9.0 m, wet  
 
Refusal at 9.8 m 

AS      
        
        
        
.75 111.8 AS      
        
        
        
1.5 111.0 AS      
        
        
        
2.25 110.3 AS      
        
        
        
3.0 109.5 AS      
        
        
        
4.6 109.5 AS      

        

        
        
6.1 106.4 SS  >80    
        

        
        
7.6 104.9 SS  >80    
        
        
        
9.2 103.3 SS  >80    
        
9.8 102.7 SS  >80    
  EOB 



AZURE GROUPDRAWING NO. 11 
 
JOB NUMBER 2202-001BH110 
PROJECT LOCATION: 3016 – 3032 Kirwin Avenue &3031 Little John Lane, Mississauga, Ontario 
Client: Black Creek Group 
Cu = Shear Strength (kPa) G%= Gravel, S% = Sand, F% = Fines (Silt and Clay), M = Moisture Content 
Temperature: 5oC 
Started/Date                    April 8, 2022Time:  Sheet 1of 1 
Finished/Date                  April 8,2022Time:  
Azure Rep: AmitPalAuger Type: 150 mm Open                       
G. S. El: 110.88 m    G.W. Depth: G.W. Elevation: Time:  
Depth/Elev. (m) Soil Description Type/No N Cu 

(kPa) 
G.W.T  Remark 

0 110.9 250 mm Topsoil 
Dark brown SILTY SAND/SANDY SILT trace 
clay, gravel, and organics  
 
 
 
 
 
 
 
CLAYEY SILT trace sand&gravel, wet below 1.5 
m 
 
 
 
 
 
 
 
 
 
SILTY SAND/SANDY SILT, wet  below 3.0 m 
 
 
 
 
Grey CLAYEY SILT trace gravel below 4.6 m, 
wet below 4.0 m 
 
 
 
Hard CLAYEY SILT trace to some gravels, wet 
below 6.0 m  
 
 
Hard grey CLAYEY SILT trace shale fragments 
below 7.5 m 
 
 
 
Hard grey CLAYEY SILT with weathered SHALE 
below 9.0 m, wet  
 
Refusal at 9.8 m 

AS 1     
        
        
        
.75 110.2 AS 2     
        
        
        
1.5 109.4 AS 3     
        
        
        
2.25 108.7 AS 4     
        
        
        
3.0 107.9 AS 5     
        
        
        
4.6 106.3 AS 6  225.0   

        

        
        
6.1 104.8 SS 7 >80 225.0   
        

        
        
7.6 103.3 SS 8 >80    
        
        
        
9.2 101.7 SS 9 >80    
        
9.8 101.1 SS 10 >80    
  EOB 













                                                                                                        

                                                                                                        

                                    

                                                    







Jeff Paquette Digitally signed by Jeff Paquette 
Date: 2019.05.09 14:56:02 -04'00'







                                                                                                        
                                                                                                        

                                                                                                        

                                    

                                                    









Nicholas Borsellino Digitally signed by Nicholas Borsellino 
Date: 2020.11.23 08:27:50 -05'00'



                                                                                                        
                                                                                                        

                                                                                                        

                                    

                                                    







Brandon Stranz Digitally signed by Brandon Stranz 
Date: 2021.01.25 08:12:40 -05'00'



                                                                                                        
                                                                                                        

                                                                                                        

                                    

                                                    







Brandon Stranz Digitally signed by Brandon Stranz 
Date: 2021.01.25 08:11:31 -05'00'



                                                                                                        
                                                                                                        

                                                                                                        

                                    

                                                    







Brandon Stranz Digitally signed by Brandon Stranz 
Date: 2021.01.25 08:07:21 -05'00'
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APPENDIX D 

 
Water Balance Summary Tables 

 

 
 
  



Table C: Water Balance Summary Table 

Pre-
Development

Post-
Development

Precipitation (m3/yr) 4,974 4,974 0 0%

Run-On  (m3/yr) 0 0 0 NA

Other Inputs (m3/yr) 0 0 0 NA

Total Inputs  (m3/yr) 4,974 4,974 0 0%

Precipitation Surplus (m3/yr) 1,845 2,993 1,147 62%
Net Surplus (m3/yr) 1,845 2,993 1,147 62%
Evapotranspiration (m3/yr) 3,129 1,981 -1,147 -37%

Infiltration  (m3/yr) 862 412 -450 -52%

Rooftop Infiltration  (m3/yr) 0 0 0 NA

Total Infiltration  (m3/yr) 862 412 -450 -52%

Run-Off Pervious Areas  (m3/yr) 983 441 -542 -55%

Run-Off Impervious Areas  (m3/yr) 0 2,139 2,139 NA

Total Run-Off  (m3/yr) 983 2,581 1,598 163%

Total Outputs (m3/yr) 4,974 4,974 0 0%

Outputs (Volume)

Characteristic 

Site

Change  (Pre to Post)

Inputs (Volume)



Table A: Pre-Development

Forest Landscaped Grass

Area (m2) 4,300 2,085 6,385

Pervious Area (m2) 4,300 2,085 6,385
Impervious Area (m2) 0 0 0
Infiltration Factors
Topography Infiltration Factor 0.2 0.2
Soil Infiltration Factor 0.1 0.1
Land Cover Infiltration Factor 0.2 0.1
Infiltration Factor 0.5 0.4
Run-Off Coefficient 0.5 0.6
Run-Off From Impervious Surfaces 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 779 779 779
Rainfall (mm/yr) 632 632 632
Run-On (mm/yr) 0 0 0
Other Inputs (mm/yr) 0 0 0
Total Inputs (mm/yr) 779 779 779
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 289 289 289
Net Surplus (mm/yr) 289 289 289
Evapotranspiration (mm/yr) 490 490 490
Infiltration (mm/yr) 145 116 135
Surplus Infiltration (mm/yr) 0 0 0
Total Infiltration (mm/yr) 145 116 135
Run-Off Pervious Areas (mm/yr) 145 173 154
Run-Off Impervious Areas (mm/yr) 0 0 0
Total Run-Off (mm/yr) 145 173 154
Total Outputs (mm/yr) 779 779 779
Difference (Inputs - Outputs) 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 3,350 1,624 4,974

Run-On  (m3/yr) 0 0 0
Other Inputs (m3/yr) 0 0 0

Total Inputs  (m3/yr) 3,350 1,624 4,974
Outputs (Volumes)

Precipitation Surplus (m3/yr) 1,243 603 1,845

Net Surplus (m3/yr) 1,243 603 1,845

Evapotranspiration (m3/yr) 2,107 1,022 3,129

Infiltration  (m3/yr) 621 241 862

Surplus Infiltration  (m3/yr) 0 0 0

Total Infiltration  (m3/yr) 621 241 862

Run-Off Pervious Areas  (m3/yr) 621 362 983

Run-Off Impervious Areas  (m3/yr) 0 0 0
Total Run-Off  (m3/yr) 621 362 983

Total Outputs (m3/yr) 3,350 1,624 4,974
Difference (Inputs - Outputs) 0 0 0

Catchment Designation Total



Table B: Post-Development (no mit)

Parkland Dedication Landscaped Grass Structure

Area (m2) 2,450 502 3,433 6,385

Pervious Area (m2) 2,450 502 0 2,952
Impervious Area (m2) 0 0 3,433 3,433
Infiltration Factors
Topography Infiltration Factor 0.2 0.2 0
Soil Infiltration Factor 0.1 0.1 0
Land Cover Infiltration Factor 0.2 0.1 0
Infiltration Factor 0.5 0.4 0
Run-Off Coefficient 0.5 0.6 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 779 779 779 779
Rainfall (mm/yr) 632 632 632 632
Run-On (mm/yr) 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0
Total Inputs (mm/yr) 779 779 779 779
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 289 289 623 469
Net Surplus (mm/yr) 289 289 623 469
Evapotranspiration (mm/yr) 490 490 156 310
Infiltration (mm/yr) 145 116 0 65
Surplus Infiltration (mm/yr) 0 0 0 0
Total Infiltration (mm/yr) 145 116 0 65
Run-Off Pervious Areas (mm/yr) 145 173 0 69
Run-Off Impervious Areas (mm/yr) 0 0 623 335
Total Run-Off (mm/yr) 145 173 623 404
Total Outputs (mm/yr) 779 779 779 779
Difference (Inputs - Outputs) 0 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 1,909 391 2,674 4,974

Run-On  (m3/yr) 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0

Total Inputs  (m3/yr) 1,909 391 2,674 4,974
Outputs (Volumes)

Precipitation Surplus (m3/yr) 708 145 2,139 2,993

Net Surplus (m3/yr) 708 145 2,139 2,993

Evapotranspiration (m3/yr) 1,201 246 535 1,981

Infiltration  (m3/yr) 354 58 0 412

Surplus Infiltration  (m3/yr) 0 0 0 0

Total Infiltration  (m3/yr) 354 58 0 412

Run-Off Pervious Areas  (m3/yr) 354 87 0 441

Run-Off Impervious Areas  (m3/yr) 0 0 2,139 2,139
Total Run-Off  (m3/yr) 354 87 2,139 2,581

Total Outputs (m3/yr) 1,909 391 2,674 4,974
Difference (Inputs - Outputs) 0 0 0 0

Catchment Designation Total
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Hydraulic Conductivity Testing 

 

 
  



0. 1.2E+3 2.4E+3 3.6E+3 4.8E+3 6.0E+3
0.1

1.

10.

Time (sec)

D
is

p
la

ce
m

en
t 

(m
)

WELL TEST ANALYSIS

Data Set:  X:\...\BH2 Logger.aqt
Date:  06/02/22 Time:  17:50:09

PROJECT INFORMATION

Company:  Azimuth Environmental
Client:  Azure Group
Project:  22-056
Location:  Mississauga
Test Date:  May 11th 2022

AQUIFER DATA

Saturated Thickness:  3.34 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH2)

Initial Displacement:  1.5 m Static Water Column Height:  4.9 m
Total Well Penetration Depth:  3.34 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Wellbore Radius:  0.1524 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.278E-8 m/sec y0 = 1.28 m



0. 1.2E+3 2.4E+3 3.6E+3 4.8E+3 6.0E+3
1.

10.

Time (sec)

D
is

p
la

ce
m

en
t 

(m
)

WELL TEST ANALYSIS

Data Set:  X:\...\BH106 Logger.aqt
Date:  06/02/22 Time:  17:49:51

PROJECT INFORMATION

Company:  Azimuth Environmental

AQUIFER DATA

Saturated Thickness:  3.58 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH106)

Initial Displacement:  1.5 m Static Water Column Height:  3.84 m
Total Well Penetration Depth:  3.58 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Wellbore Radius:  0.1524 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 5.564E-9 m/sec y0 = 1.236 m
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Water Quality Data 

 

 
 
  



Results of Surface Water Chemical Analyses

Sampled on:

2022-05-11

Sampled by:

Azimuth

Analyzed 
by:Parameter Symbol Units Objective Caduceon

Saturation pH N/A - 6.73

pH N/A 6.5-8.5 7.51

Langlier Index N/A - 0.777

Alkalinity (as CaCO3) mg/L 262 244

Bicarbonate (as CaCO3) HCO3
-

mg/L - 244

Carbonate (as CaCO3) CO3
-2

mg/L - < 5

Hydroxide mg/L - < 5

Electrical Conductivity uS/cm - 3380

Fluoride F-
mg/L - < 1

Chloride Cl- mg/L - 777

Nitrate as N NO3-N mg/L - 5.47

Nitrite as N NO2-N mg/L - < 0.5

Bromide Br-
mg/L - < 4

Sulphate SO4
-2

mg/L - 83

Calcium Ca mg/L - 247

Magnesium Mg mg/L - 26.7

Sodium Na mg/L - 393

Potassium K mg/L - 4.9

Ammonia as N NH3-N mg/L - 0.02

Phosphate as P PO4
-3

mg/L - 0.005

Total Phosphorus P mg/L 0.03 2.89

Reactive Silica Si mg/L - 9.33

Total Organic Carbon TOC mg/L - 1.1

Colour Colour Units - < 2

Turbidity NTU - 181

Aluminum Al mg/L 0.075 0.29

Antimony Sb mg/L 0.02 0.0002

Arsenic As mg/L 0.005 < 0.0003

Barium Ba mg/L - 0.265

Boron B mg/L 0.2 0.04

Cadmium Cd mg/L 0.0002 < 0.000029

Chromium Cr mg/L 0.0089 0.001

Copper Cu mg/L 0.005 0.0009

Iron Fe mg/L 0.3 0.259

Lead Pb mg/L 0.001 0.00024

Manganese Mn mg/L - 0.032

Mercury Hg mg/L 0.0002 < 0.00002

Molybdenum Mo mg/L 0.04 0.0003

Nickel Ni mg/L 0.025 < 0.01

Selenium Se mg/L 0.1 0.004

Silver Ag mg/L 0.0001 0.0003

Strontium Sr mg/L - 0.623

Thallium Tl mg/L 0.0003 < 0.00005

Tin Sn mg/L - < 0.05

Titanium Ti mg/L - 0.008

Uranium U mg/L 0.005 0.0006

Vanadium V mg/L 0.006 0.0005

Zinc Zn mg/L 0.03 < 0.005

Total Dissolved Solids TDS mg/L - 1678

Total Hardness (as CaCO3) mg/L - 727

% Difference/Ion Balance % - 4.69

Biochemical Oxygen Demand BOD mg/L - < 3

Total Kjeldahl Nitrogen TKN mg/L - 5.9

Chemical Oxygen Demand COD mg/L - 31

Phenols mg/L 0.001 < 0.001

Total Suspended Solids TSS mg/L -

Conductivity (field) µS/cm -

Temperature (field) oC -

pH (field) -

Redox mV -

Dissolved Oxygen mg/L -
Bold and highlighted indicates PWQO exceedance
INS - Insufficient sample quantity to analyze for parameter

Provincial 
Water Quality 

Objectives 
(1994)

BH-3
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Dewatering Calculations 

 

 
 
 



Pumping Rates Calculations
Legend:

Project: Kirwin Ave  Construction Phase Fill in
Project Number: 22-056 K m/sec 2.28E-07

K m/d calc 1.97E-02

Open Cut Calculations (Rectangular Excavation) l / w  >1.5

Parameter Units QR

K m/d 0.01968192 21.06 m3/d
H m 7.10 2.44E-04 m3/Sec
h m 3.65
R m 46.3

w 47
l 83 QT

Rs m 41 21.06 m3/d 21,065           
ln(Ro/Rs) 0.113

QT

Limit 400 m3/d 63.19 m3/d 63,194           
EASR 50 m3/d

EASR Reqired 

300.0%
Thickness 

(m) m3 L
30 day 

(m3)
60 Day 

(m3)
Clayey Silt 3.6 7119 7.12E+06 79 40

0 0 0 0

50.00% Porosity Table from Freeze and Cherry 1979 Total 3.6 7119 7119325 79 40

Leave alone 
calculated number

Expected Pumping Rate with 
contingency

Contingency for the variability in hydraulic conductivity that could be experienced 
and to provide flexibility to address additional drainage needed as a result of 
precipitation events.

Storage Volume 

𝑄 =
𝜋𝐾(𝐻2 − ℎ2)

𝑙𝑛(
𝑅𝑜
𝑅𝑠
)

+ 2(
𝐿𝐾(𝐻2 − ℎ2)

2𝐿
) 

 

Based on Equation  6.12 in systems where l/w> 1.5 (Powers, P.E., 1992) Where: 

Q (m3/Day) 

K - Hydraulic Conductivity (m/Day) 

H – Distance from Static water level to bottom of Aquifer (m) 

h – lowest water level needed from static (m) 

Ro- Radius of conical depression (m) (Taken from Equation 6.14 (Powers, P.E., 1992)) 

 

𝑅𝑜 = 3(𝐻 − ℎ)√𝑘 

Where  

K- Hydraulic Conductivity (m/Sec) 

Rs – Equivalent Radius (m) 

𝑅𝑠 =
𝑙 + 𝑤

𝜋
 

l- Length of excavation/trench 

w- width of trench  

in systems where l/w> 1.5  

(mm) Depth (m) Area m2 (m3) (L)
56.2 0.0562 3901 219 219236
74.2 0.0742 3901 289 289454

w  – excavation width 101.2 0.1012 3901 395 394781
l  – excavation length W L L/W 123.6 0.1236 3901 482 482164

Development footprint requiring dewatering 47 83 1.765957 709 0.709 3901 2766 2765809
 17 16762

Note: Width and length of the excavation is assuming PL to PL 

K  Max used 2.28E-07 m/sec m3/day m3/hour L/Min
mRD 142.3 6 99 EASR Reqired 

Ground Surface from: Finished Floor (Drawing) 113.65 102.7 4 71 EASR Reqired 
63.19 2.6 44 EASR Reqired 

mASL Water Column
High Water Table 109.10 BH/MW1
Bottom of excavation (mbgs) 8.7 105.45 Set to 2 mb finished P2 Slab
Bottom of lowest screen 104.90 Based on the lowest elevation of known screens
Dewatering Target (Construction) 105.45 3.65
Dewatering Target (Operations)
Aquifer depth 102.00 7.10  Based on assumed bedrock elevation in the area

Pumping Rates 
Time

Storage (30 day pre excavation)
Storage (60 day pre excavation)

Construction

25-yr 24-hr.
100-yr 24-hr.

Climate Normals (/Yr)
Climate Normals (/Day Average 6 months)

Precipitation Event into excavation
Storm Event
2-yr 24-hr.
5-yr 24-hr.

𝑅 =
𝜋

l- Length of excavation/trench 

w- width of trench  

in systems where l/w> 1.5  



Pumping Rates Calculations
Legend:

Project: Kirwin Ave  Development Post Construction Fill in
Project Number: 22-056 K m/sec 2.28E-07

K m/d calc 1.97E-02

Open Cut Calculations (Rectangular Excavation) l / w  >1.5

Parameter Units QR

K m/d 0.01968192 18.01 m3/d
H m 7.10 2.08E-04 m3/Sec
h m 1.65
R m 49.2

w 47
l 83 QT

Rs m 41 18.01 m3/d 18,006          
ln(Ro/Rs) 0.173

QT

Limit 400 m3/d 54.02 m3/d 54,019          
EASR 50 m3/d

EASR Reqired 

300.0%

w  – excavation width
l  – excavation length W L L/W

Development footprint requiring dewatering 47 83 1.765957
 

Note: Width and length of the excavation is assuming PL to PL 

K  Max used 2.28E-07 m/sec
mASL

Ground Surface from: Finished Floor (Drawing) 113.65

mASL Water Column
High Water Table 109.10 BH/MW1
Bottom of excavation (mbgs) 6.7 107.45 Set to 2 mb finished P2 Slab
Bottom of lowest screen 104.90 Based on the lowest elevation of known screens
Dewatering Target (Construction) 107.45 1.65
Dewatering Target (Operations) 107.45 1.65
Aquifer depth 102.00 7.10  Based on assumed bedrock elevation in the area

Leave alone 
calculated number

Expected Pumping Rate with 
contingency

Contingency for the variability in hydraulic conductivity that could be experienced 
and to provide flexibility to address additional drainage needed as a result of 
precipitation events.

𝑄 =
𝜋𝐾(𝐻2 − ℎ2)

𝑙𝑛(
𝑅𝑜
𝑅𝑠
)

+ 2(
𝐿𝐾(𝐻2 − ℎ2)

2𝐿
) 

 

Based on Equation  6.12 in systems where l/w> 1.5 (Powers, P.E., 1992) Where: 

Q (m3/Day) 

K - Hydraulic Conductivity (m/Day) 

H – Distance from Static water level to bottom of Aquifer (m) 

h – lowest water level needed from static (m) 

Ro- Radius of conical depression (m) (Taken from Equation 6.14 (Powers, P.E., 1992)) 

 

𝑅𝑜 = 3(𝐻 − ℎ)√𝑘 

Where  

K- Hydraulic Conductivity (m/Sec) 

Rs – Equivalent Radius (m) 

𝑅𝑠 =
𝑙 + 𝑤

𝜋
 

l- Length of excavation/trench 

w- width of trench  

in systems where l/w> 1.5  
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