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Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave. 21013.02
SCAL Properties Ltd. February 28, 2023

1.0 INTRODUCTION

1.1 BACKGROUND

GAMAN Consultants Inc. was retained by the SCAL Properties Ltd. to complete a water
balance evaluation of the subject site to address the Lake Simcoe Region Conservation

Authority Guidelines.

The proposed development is located east of Aurora between Woodbine Avenue and
Fortecon Drive on a 4.02 ha parcel of land as shown on Figures 1 and 2. The site will be
developed to support the Limen Head Office in Phase 2A and a future building in Phase 2B.
It is proposed to service the sites with individual drilled wells for water supply, individual
on-site subsurface sewage disposal systems and a stormwater pond. A stormwater
management report and sewage system report will be prepared as part of separate
investigations for the site by other consultants. This report was prepared to assess changes
to the water budget and determine the need to mitigate groundwater recharge at the site
in support of Site Plan Approval, a Zoning By-Law Amendment and an Official Plan
Amendment to permit the contractor yard as shown on the Site Plan (Figurel). Two office
buildings are proposed, each building on lot areas of 1.48ha and 2.54ha with a contractor
yard use on the easterly portion of the 2.54ha 2B office building site. Proposed zoning is
from "Development Reserve™ to "Village Commercial™ and "Employment Heavy", to
permit the office buildings and a contractor yard use. Concurrent applications for
severance of the proposed 1.48ha and 2.54ha lots within Phase 2 lands are being

submitted to the Town Committee of Adjustment.

1.2 STUDY OBJECTIVES & SCOPE

The Conservation Authorities Geoscience Group developed guidelines for hydrogeological

assessment submissions related to water balances. The document provides information for
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consultants to consider and address in technical submissions for a development site. The
purpose of this evaluation was to assess the changes in recharge to the site for input into

appropriate mitigation methods to be implemented to maintain groundwater recharge.

The tasks required to complete the work program included:
» Background review of the physical setting of the site including physiography,
surficial geology, and groundwater.

> A site inspection of the site and surrounding area.

A\

Test pit excavations were completed to assess shallow soil and groundwater for the
suitability of on-site sewage disposal systems as provided by other project team
members and to provide data for the water budget evaluation.

A review of local water well records and existing services around the site.

Sample shallow groundwater to assess water quality from past land use.

Groundwater level monitoring.

Y V VYV V

Preparation of a hydrogeological report to address LSRCA Guideline for a water

balance.

This report documents the study findings of these investigations.

2.0 PHYSICAL SETTING

2.1 PHYSIOGRAPHY, SURFICIAL GEOLOGY AND DRAINAGE

The site is situated just north of the Oak Ridges Moraine within the Schomberg Clay Plains
Physiographic Region as described by Chapman and Putnam (1984). The clay plain in the
vicinity of Newmarket is described as drumlinized till plain. The surficial geology

illustrated in Figure 3 shows the presence of drumlins in the vicinity of the site. The site is
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also located near the northern boundary of the Oak Ridges Moraine. The figure illustrates
sandy surficial deposits extend onto the site. Site investigations described later in this

report confirm these permeable deposits do not exist at the site.

Drainage is north to northwest through a tributary of the East Branch Holland River. The

Holland River eventually discharges into Lake Simcoe at Cook’s Bay.

2.2 HYDROGEOLOGY

Aquifers are sources of groundwater yielding enough water to supply a well. Aquifers are
commonly derived from saturated sand and/or gravel deposits within overburden and from
fractured bedrock. Aquitards are barriers to groundwater movement and can provide
protection to aquifers from sources of contamination. Aquitards are commonly comprised
of silt, clay, till or bedrock. Figure 4 is a stratigraphic cross section from west to east
through the site. The section was created from the Oak Ridges Moraine Groundwater
Program (ORMGP) site and extends from just west of Woodbine Avenue to Warden

Avenue.
There are three hydrostratigraphic units of interest to this investigation.

» The Newmarket Aquitard
» The Oak Ridges Aquifer Complex
» The Thorncliffe Aquifer Complex

The Newmarket (Till) Aquitard is the uppermost stratigraphic unit beneath the site. This

unit is expected to behave as an aquitard that protects or buffers deeper sources of

groundwater from contamination.

The Oak Ridges Moraine is a source of groundwater for municipal, communal, and

individual wells and is referred to as the Oak Ridges Aquifer Complex (ORAC). Itis a
major recharge area for deeper aquifers and a source of recharge for the headwaters to
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many streams originating on or down hill of the Moraine. The ORAC is exposed at surface

east of the site as shown in Figure 4.

The Thorncliffe Formation is an aquifer where its composition is comprised of coarser

deposits of saturated sand and/or gravel. Locally, the Thorncliffe Aquifer Complex (TAC)
is a source of groundwater to municipal, communal, and individual wells in the vicinity of
Aurora, Newmarket and the Town of Whitchurch-Stouffville. The TAC is a proposed

source of groundwater for this site.

The west to east Cross-Section shows deeper stratigraphic units comprised of other aquitards
or aquifers. These deeper deposits are below the hydrostratigraphic units relevant to this

water budget evaluation.

2.3 SHALLOW GROUNDWATER MOVEMENT

Shallow groundwater movement reflects local topography and drainage. The ORMGRP is an
interactive web-site analytical tool used to evaluate hydrogeological data at a high scale.
Figure 5 is an interpretation of shallow groundwater movement based on shallow
groundwater monitors and wells in the database. The overall direction of shallow
groundwater movement is northward through the site at a regional scale. This is
reasonably consistent with local topography and drainage at the site that is generally
northward too.

24 LOCAL WATER SUPPLIES

Figure 6 illustrates the location of water wells in the vicinity of the site. Most wells extend
into the TAC. The reported test rates of wells terminating in the TAC ranges from 9 to 273

L/min in this area. Most wells yield more than the reported test rates because the wells

GAMAN Consultants Inc. 07/03/23 7:42 PM C:\Users\GARY\Documents\Projects\2021121013 Limen Group\02 Phase 2\Wp\GRH-R Phase 2 Limen Head Office Water
Balance.docx Page 4



Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave. 21013.02
SCAL Properties Ltd. February 28, 2023

were not tested to evaluate maximum yield. The average test rate of wells terminating in

the TAC and appearing in Figure 6 is 68 L/min.

There is evidence of a few dug wells or a sand point terminating within perhaps sandy
fractions of the Newmarket Aquitard. Some wells extract groundwater from a productive
zone less than 30 metres below grade and we expect that these wells may be hydraulically
connected with the TAC given the history of water takings in the Vandorf Area.

The water well for this site will be constructed in the future. The well at 28 Fortecon
Drive, abutting the site to the east, was drilled and constructed by Wilson Water Wells and
it provides an example of expected yields from wells terminating in the TAC as illustrated
in Well Record A199020 (attached). This well was drilled to a depth of 60.35 metres
below grade and terminates within the TAC. The total volume of water removed from the
well was 2,720 litres in one hour. The well is overlain with a thick sequence of Newmarket
Aquitard that behaves as a protective layer to buffer this water from sources of
contamination. The well test provides evidence of a long-term sustainable yield of 45.5

L/min.

3.0 SITE INVESTIGATIONS

3.1 SHALLOW SUBSURFACE SOILS

Gunnell Engineering is responsible for the design of the subsurface sewage disposal system
at this site. The firm completed a test excavation program at the site to document shallow
soil and groundwater conditions within the proposed sewage bed area and at other locations
on-site. We understand the proposed sewage bed is to be constructed near test pits TP7 and
TP8 as shown in Figures 7. The soils in the Phase 2 Limen Head Office are documented as
silty clay. Soil Engineers completed a geotechnical evaluation in 2022. Borehole logs are
included in Appendix A and boreholes are shown on Figures C-1 and C-2. The soils in the
borehole logs are consistent with soils documented in the test pit program. Groundwater was

encountered within two metres of ground surface.
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3.2 BACKGROUND WATER QUALITY

The site has been used for agricultural purposes. Two existing shallow groundwater monitors
designated BH-4 and BH-8 are illustrated in Figure C-1, Appendix C. These existing shallow
groundwater monitors were drilled and constructed for other investigations at the site. There
are no borehole logs available. The monitors are constructed with 50-mm diameter pvc
casing and protective steel casing. The monitor depths are shallow and documented in Table
A-1.

Nitrates are an indicator parameter used to assess the effects of fertilizers on agricultural
farmland. Samples of groundwater were collected from BH4 and BH8 to document
background nitrate and nitrite concentrations in the shallow groundwater. The results are
included in Appendix B and show background nitrates ranging from 0.5 to 1.0 mg/L. Nitrites
were not detected in groundwater. The results of these indicator parameters show

agricultural land use has not affected shallow groundwater quality.

40 WATERBUDGET

41 CLIMATIC DATA

As precipitation falls to the ground in the form of rainfall or snow, it is subject to components
of the hydrological cycle. Water will generally runoff, infiltrate, evaporate or be subject to
transpiration from plant uptake. Evaporation and transpiration are commonly grouped
together as evapotranspiration while runoff and infiltration are grouped together as water

surplus. The water budget is represented in a simple form as follows:

Water In = water Out
P+EI=ET+IR+RO+EO
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Where:

P = Precipitation

El = External Inputs (Run-on, irrigation, and vertical/lateral transfers)
ET = Evapotranspiration from plant uptake and evaporation.

IR = Infiltration Recharge

RO = Run-off

EO = External Outputs (water taking and vertical/lateral transfers)

42 CLIMATIC STATION SELECTION

Precipitation data is available from the Environment Canada website for climatic stations
across the country and is also compiled in the Oak Ridges Moraine Groundwater Program
(ORMGP).

GAMAN examined the ORMGP interactive map for climatic stations to identify a station
with suitable data for the water budget. Table C-1, Appendix C provides details about
climatic stations surrounding this site as a screening tool to select an appropriate station.
The table documents the station, years of data and total precipitation. Climatic stations
located near a site with 30-years of continuous data and similar elevations are amongst the
criteria used to evaluate a suitable station. Most of the stations shown in Table C-1 either

have insufficient data or have ceased operation.

The King Smoke Tree Climatic Station provides climatic data, temperature and precipitation
for the period 1981 to 2010. The station was chosen for the following reasons:

1. Located 10km west of the property, it is close to the site.

2. The climatic station has a recent 30-year dataset ending in 2010.

3. The annual precipitation is within the range of precipitation of other stations

evaluated in Table C-1.
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4. King Smoke Tree station is at an elevation of 352 masl compared with the site
elevation of about 300 masl.

5. Buttonville A is another climatic station with 30 years of data, but it is further away
and at a much lower elevation of 197 masl.

Thornthwaite (1948) developed a mathematical method for analyzing precipitation data and
calculating evapotranspiration and water surplus. The method was modified by
Thornthwaite-Mather in 1957 and was used to evaluate water surplus. Average monthly
temperature and precipitation data were analyzed using this method and the results are
presented in Table C-2. The 30-year normal annual precipitation is 857.7 mm/yr. with a

resultant moisture surplus of 241.4 m/yr.

43 GROUNDWATER RECHARGE ESTIMATES

4.3.1 MECP Recharge Rates

The MOECC Hydrogeological Technical Information Requirements For Land Development
Applications (1995) includes Table 2 derived from hydrologic analysis for assessing peak
runoff for storm water management. The method considers topography, soil type and
vegetation cover at a site. Table C-3(A) documents the infiltration factors for pre-

development and post-development at the site.

Topography was evaluated from west to east and north to south and the resulting average
slopes at the site ranged from 27 metres per kilometre. The site reflects steep slopes with a
topographic factor of 0.1 for pre-development as shown in Table C-3(A). It is proposed to
grade the site. Site grading usually makes the slopes gentler than the original topography.

The gentler the slope, the higher the infiltration factor and higher the recharge rate.

The peer review comments from the LSRCA for the Phase 1 site to the east requested a

rational for ignoring run-on from the lands to the south forming Catchment Area 301 shown

GAMAN Consultants Inc. 07/03/23 7:42 PM C:\Users\GARY\Documents\Projects\2021121013 Limen Group\02 Phase 2\Wp\GRH-R Phase 2 Limen Head Office Water
Balance.docx Page 8



Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave. 21013.02
SCAL Properties Ltd. February 28, 2023

on Figure 9 prepared by Schaeffers Engineering. A site inspection of the Powell’s property
to the north shows an existing drainage course is oriented west to east across the north
property boundary conveys runoff through the Powell site. Figure 9 Catchment Areas 302
and 103 drain into this drainage path and provide no additional infiltration from off-site

sources.

Soils at the Phase 2 sites were confirmed to be comprised of silty clay as described in Section
3.1. The soils are associated with low permeability and reflect an infiltration factor of 0.2
as shown in Table C-3(A) for pre-development and post-development. It is assumed filled

needed to raise the grades in Phase 2 will be similar in permeability.

Cover reflects the presence or absence of a canopy that can shade parts of the site and reduce
evaporation. The site was open agricultural fields in its pre-development state and will
remain open post-development, so the Cover Infiltration Factor was selected as 0.1 for both

the pre-development and post-development scenarios.

The pre-development total infiltration factors presented in Table C-3(A) are 0.4 and 0.5
respectively. Pre-development recharge rate for the site is the product of the infiltration
factor (0.4) times the moisture surplus (241.4 mm/year) and results in 97 mm/year of
recharge (Table C-3(B)). This seems reasonable for a site comprised of silty/clayey deposits.

4.3.2 ORMGP Recharge Rates

The Oak Ridges Moraine Groundwater Program was used as a guide for evaluating recharge
rates. We reviewed the recharge model for the area and presented the information in Figure
8. The recharge rates within various blocks (or cells) in the figure show wide ranging
recharge rates. The high rates at the site and south of the site appear to be related to the
surficial geological mapping of the area (Figure 3) showing sandy soils. These high recharge
rates do not accurately reflect recharge in the area because the Gunnell Test Pit program
revealed no coarse-grained sediments (sands and gravels) at the site. The test pits shown in

Figure 8 were those excavated for the sewage system evaluation and all show soils at the site
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to be comprised of silty-clayey deposits as documented in Figure 7. The recharge rates in
Figure 8 commonly range from about 65 to 135 mm/yr. if we ignore the anomalies from the
high recharge rates. We have also ignored the very low recharge rate of 14 mm/year. The
site recharge rate presented in Section 4.3.1 was calculated at 97 mm/year and seems
reasonable with the ORMGP if we ignore the high recharge rates that are not supported by
the geology of the site.

In summary the pre-development recharge rate was calculated at 97 mm/year and this appears
reasonable compared with the range of recharge rates documented in the ORMGP.

44 PRE-DEVELOPMENT & POST-DEVELOPMENT WATER BUDGETS

The existing lands were used for agricultural purposes. There are no impermeable surfaces
at the site and the soils have been shown to be comprised of silty-clayey deposits. We have
examined runoff and infiltration for the pre-development conditions of the site based on
water budget information presented in previous sections. Table C-3(B) documents the runoff
and recharge rates for the pre-development and post-development scenarios. The pre-
development recharge rate for the undeveloped lands was calculated at 3,881 m®/year based

on a recharge rate of 97 mm/year. Runoff is higher at 5,821 m®/year.

Sources of recharge for post-development include infiltration on the permeable areas of the
site shown on Figure 2. The permeable areas of the site include:
a) Landscaped areas

b) The sewage bed areas excluding the volume of sewage.

The impermeable areas of the site include:
a) The two office buildings.
b) The lined stormwater pond.

c) The parking lots.
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The permeable areas of the site post-development total 2.8905 ha of the 4.02 ha parcel of
land. Infiltration rates post-development are documented in Table C-3(B). The site will be
raised with 1-2 metres of fill and graded gently eastward with mild slopes. The infiltration
factor on landscaped areas of the site was increased slightly for the gentle slopes. The
permeability of the storage areas is expected to be higher than the native soils with a resultant
infiltration factor of 0.5. The total infiltration post-development is estimated at 1,363

m3/year.

Table C-3(B) documents a recharge deficit of 2,517 m3/year for the site equivalent to an

65% reduction in recharge.

45 MITIGATION

Low impact development (LID) systems are used to capture runoff and promote infiltration
as a means of restoring recharge. LID provides a wide range of practices that off-set the
negative impacts of urban stormwater runoff including the reduction of groundwater
recharge. Geology and water levels are two of the most important factors used to assess the
suitability of a site for LID measures. The LSRCA published a document entitled “Shallow
Subsurface Characterization to Support Placement for Infiltration Based Low Impact
Development Practices” dated March 2000. The document aimed to provide guidance on
areas low, medium and high suitability for LID systems within the East Holland River Sub-

watershed.

The site is overlain with fine-textured silty clay (till-like) soils that correspond with Medium

Suitability for LID systems based on geology.

The LSRCA document references the 2012 TRCA Guideline Stormwater Management
Criteria that notes a preference for at least 1 metre of separation between the seasonal high

groundwater table and the base of an infiltration facility. Locations with less than 1 metre
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separation are considered low suitability, moderate suitability for 1-2 metres of separation

and high suitability for more than 2 metres of separation to the water table.

Groundwater levels are presented in Table A-1 show varying depths to groundwater. The
area around BH22-8 was flooded due to a drainage obstruction at the north property
boundary. Groundwater levels from late 2021 to the summer of 2022 show high water levels
at or near ground surface. Efforts to remove the water and improve drainage occurred during
the summer and fall of 2022 and water levels at monitor BH22-8 showed groundwater levels
in November and December were 1 -2 metres below grade. Additional groundwater level
monitoring is needed to re-establish the seasonal variations for the water table on this site.
Despite the uncertainty, these groundwater levels provide evidence of medium to high
suitability for LID measures subject to confirmation from additional monitoring.

The geology and groundwater information available to date suggests the site has medium to
moderate suitability for LID measures where there may be more than 1 metre of separation
to the water table. The volume of water to be made up from the recharge deficit is calculated
at 2,518 m®/year.

The two office building areas are 4,924 m?. From March to November, the total precipitation
is 704 mm/year and provides up to 3,466 m®/year of water for infiltration. If 90% of this
precipitation is captured and infiltrated through infiltration trenches for example, roof runoff
could provide about 3,119 m?® of recharge to off-set the 2,518 m? of deficit. Capturing roof
runoff between March and November could off-set all of the recharge deficit and provide
suitable mitigation.
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5.0

The co

CONCLUSIONS AND RECOMMENDATIONS

nclusions and recommendations presented below are based upon the data collected

and reviewed as part of these investigations:

>

The study area and site are located within the Schomberg Clay Plain Physiographic
Region. This physiographic region has a clayey-silty (till-like) soil matrix at the site.

Drainage is north to northwest through a tributary of the East Branch Holland River.

The Holland River eventually discharges into Lake Simcoe at Cook’s Bay.

The two common sources of groundwater within the study area include the Oak

Ridges Aquifer and the Thorncliffe Aquifer.

Test pit excavations for the proposed on-site sewage disposal system confirm
shallows soils are comprised of silty, clayey (till-like) sediments.

The depth to groundwater was affected by poor drainage and recent monitoring
suggests groundwater may be 1-2 metres below grade. Additional groundwater
monitoring is needed to re-establish and confirm seasonal variations in the water
table.

The west area of the site has medium or moderate suitability for Low Impact
Development (LID) systems based on geology and groundwater data, subject to

confirmation with groundwater level monitoring.

An existing drainage course, oriented west to east across the north property boundary,
conveys runoff through the Powell site north of this development. Runoff from
Catchment Areas 103 and 302 (Figure 9) is directed towards this drainage path,

provides no additional infiltration from off-site sources.
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> The recharge rate for this site was estimated at 97 mm/year. This is consistent and
within the range of values obtained from the Oak Ridges Moraine Groundwater

Program.

> The recharge deficit for this site is calculated at 2,517 m®/year, equivalent to a 65%
reduction in recharge. This volume of water requires the use of LID systems to be
established during detailed design of the site to capture runoff from the two-storey
office building. The volume of roof from the buildings alone could provide enough

make-up water to off-set the recharge deficit.

Respectfully Submitted,
GAMAN CONSULTANTS INC.

Gary R. Hendy, P.Eng.

Consulting Engineer
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Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave. 21013.02
SCAL Properties Ltd. February 28, 2023

6.0 LIMITATIONS AND USE

This report has been prepared for the exclusive use of SCAL Properties Ltd. for the exclusive
use in the evaluation of the area for the proposed development. GAMAN Consultants Inc.
accepts no responsibility for any damages incurred by any third party because of decisions

made, or actions taken based upon the information contained within this report.

All background information used in the preparation of this report has been relied upon in
good faith, and GAMAN does not accept any responsibility for any misstatements,
inaccuracies, or deficiencies contained in those documents or records. The information
contained in this report should be evaluated, interpreted and implemented only in the context

of the assignment.

The findings and conclusions included in this report reflect our best judgement in light of
the information available at the time of report preparation and site inspection and are valid
only at the date of issuance. If additional information is provided in the future, such as the
results of additional site-specific assessments or monitoring, GAMAN will be pleased to re-

evaluate our conclusions contained within this report, and issue amendments, as required.
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Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave. 21013.02
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APPENDIX A

WELL RECORDS & MONITOR DETAILS



TABLE A-1 MONITOR DETAILS & GROUNDWATER LEVELS
Project: Water Balance Evaluation Limen Head Office
Fortecon Drive (21013.02)

Monitor Details 15-Sep-21 21-Nov-21 12-Mar-22
Well Casing Water Water Water Water Water Water Water Water Water
Depth Stickup Casing | Ground | Depth level level level Elev. level level |level Elev.| level level [level Elev.
Monitor | (mbtoc) (magl) Elev. Elev. (mbgl) | (mbtoc) (mbegl) (masl) (mbtoc) [ (mbgl) (masl) [ (mbtoc) [ (mbgl) (masl)
BH1 4.52 0.67 299.34 | 298.67 3.85 3.28 2.61 296.07 destroyed destroyed
4.69 0.69 298.52 | 297.52 4.00 1.84 1.15 296.69 2.96 2.27 295.56 0.67 Frozen
4.79 0.73 299.00 | 298.12 4.06 1.78 1.05 297.22 1.04 0.31 297.96 0.73 Frozen
BH4 6.69 0.70 300.45 | 299.60 5.99 4.78 4.08 295.67 1.64 0.94 298.81 1.33 0.63 299.12
BH5 5.98 0.78 299.61 | 298.67 5.20 4.57 3.79 295.04 2.02 1.24 297.59 2.02 1.24 297.59
BH6 5.05 0.81 299.00 | 298.09 4.24 3.64 2.83 295.36 1.66 0.85 297.34 1.62 0.81 297.38
BH7 6.78 0.90 298.33 | 297.44 5.88 4.30 3.40 294.03 1.65 0.75 296.68 1.88 0.98 296.45
BHS8 6.80 0.67 299.99 | 299.15 6.13 5.64 4.97 294.35 2.27 1.60 297.72 1.74 1.07 298.25
BH22-1 5.36 0.86 298.26 | 297.40 45 1.03 0.17 297.23
BH22-2 5.36 0.86 297.86 | 297.00 4.5 1.47 0.61 296.39
5.46 0.96 298.56 | 297.60 45 0.75 Frozen 297.81

mbtoc = metres below topp of casing
mbgl - metres below ground level

BH22-1, BH22-2, BH22-8 are Soil-Eng Borehole Monitors and
construction data are from the Draft Borehole Logs

2023-01-252:29 PMC:\Users\GARY\Documents\Projects\2021\21013 Limen Group\02 Phase 2\Tech\Table A-1 Groundwater Levels.xlsx




TABLE A-1 MONITOR DETAILS & GROUNDWATER LEVELS
Project: Water Balance Evaluation Limen Head Office
Fortecon Drive (21013.02)

Monitor Details 24-Apr-22 5-May-22 15-Jun-22
Well Casing Water Water Water Water Water Water Water Water Water
Depth Stickup Casing | Ground | Depth level level [level Elev. level level level Elev.| level level [level Elev.
Monitor | (mbtoc) (magl) Elev. Elev. (mbgl) | (mbtoc) | (mbgl) (masl) (mbtoc) (mbgl) (masl) (mbtoc) | (mbgl) (masl)
BH1 4.52 0.67 299.34 | 298.67 3.85 destroyed destroyed destroyed
4.69 0.69 298.52 | 297.52 4.00 0.95 0.26 297.57 1.24 0.55 297.28 1.19 0.50 297.33
4.79 0.73 299.00 | 298.12 4.06 0.91 0.18 298.09 0.93 0.20 298.07 1.10 0.37 297.90
BH4 6.69 0.70 300.45 [ 299.60 5.99 1.51 0.81 298.94 1.42 0.72 299.03 1.59 0.89 298.86
BH5 5.98 0.78 299.61 | 298.67 5.20 1.62 0.84 297.99 1.72 0.94 297.89 2.27 1.49 297.34
BH6 5.05 0.81 299.00 | 298.09 4.24 1.47 0.66 297.53 1.78 0.97 297.22 1.98 1.17 297.02
BH7 6.78 0.90 298.33 | 297.44 5.88 1.22 0.32 297.11 1.31 0.41 297.02 2.18 1.28 296.15
BH8 6.80 0.67 299.99 | 299.15 6.13 1.35 0.68 298.64 1.43 0.76 298.56 1.89 1.22 298.10
BH22-1 5.36 0.86 298.26 | 297.40 45 1.09 0.23 297.18 1.14 0.28 297.12 1.44 0.58 296.82
BH22-2 5.36 0.86 297.86 | 297.00 4.5 1.20 0.34 296.66 1.21 0.35 296.65 1.35 0.49 296.51
5.46 0.96 298.56 | 297.60 4.5 0.99 0.03 297.57 1.04 0.08 297.52 1.01 0.05 297.55

mbtoc = metres below topp of casing
mbgl - metres below ground level

BH22-1, BH22-2, BH22-8 are Soil-Eng Borehole Monitors and
construction data are from the Draft Borehole Logs
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TABLE A-1 MONITOR DETAILS & GROUNDWATER LEVELS
Project: Water Balance Evaluation Limen Head Office
Fortecon Drive (21013.02)

Monitor Details 24-Oct-22 10-Dec-22
Well Casing Water Water Water Water Water Water
Depth Stickup Casing | Ground | Depth level level [level Elev. level level [level Elev.
Monitor | (mbtoc) (magl) Elev. Elev. (mbgl) | (mbtoc) (mbgl) (masl) (mbtoc) (mbgl) (masl)
BH1 4.52 0.67 299.34 | 298.67 3.85 destroyed destroyed
4.69 0.69 298.52 | 297.52 4.00 3.09 2.40 295.43 2.36 1.67 296.16
4.79 0.73 299.00 | 298.12 4.06 3.33 2.60 295.67 2.47 1.74 296.53
BH4 6.69 0.70 300.45 | 299.60 5.99 dry dry dry 6.12 dry dry
BH5 5.98 0.78 299.61 | 298.67 5.20 5.39 4.61 294.22 412 3.34 295.49
BH6 5.05 0.81 299.00 | 298.09 4.24 dry dry dry na na na
BH7 6.78 0.90 298.33 | 297.44 5.88 dry dry dry dry dry dry
BHS8 6.80 0.67 299.99 | 299.15 6.13 dry dry dry dry dry dry
BH22-1 5.36 0.86 298.26 | 297.40 4.5 3.72 2.86 294.54 412 3.26 294.14
BH22-2 5.36 0.86 297.86 | 297.00 4.5 5.11 4.25 292.75 2.96 2.10 294.90
5.46 0.96 298.56 | 297.60 4.5 2.95 1.99 295.61 2.02 1.06 296.54

mbtoc = metres below topp of casing
mbgl - metres below ground level

BH22-1, BH22-2, BH22-8 are Soil-Eng Borehole Monitors and
construction data are from the Draft Borehole Logs
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PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger
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JOB NO.:

2109-8177

PROJECT LOCATION: Woodbine Avenue and Aurora Road
Town of Whitchurch-Stouffville

LOG OF BOREHOLE NO.: 2

PROJECT DESCRIPTION:
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FIGURE NO.: 2
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DRILLING DATE: December 10, 2021
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(m) £l g = i=l (blows/30 cm) @ Moisture Content (%) l;:
2 |3 = 8 10 30 50 70 90 10 20 30 40 =z
[ | 1 ] 1 1 I 1 1 | 1 { | 1 1 i | |
297.0 Ground Surface
oo — 100 mm GRANULAR FILL — 0 4 L o201 [ .
1 |DO| 9 ) il i [T ) i
Brown, stiff to very stiff weathered e EEESI SRS Sl B 5 i i =8 | S
] o Y B . i
2 |DO| 14 1 o r
E 2= —- oy +-ri——1/1i
3 |DO| 20 E ] == e | "L
2 1
SILTY CLAY ] i =1 T4 mEmit
4 |DO| 28 = ] ]| -
occ. wet sand and e S o R P S (AN i ] ) [ R, VY 1
silt seams and layers 3 = b L
5 [DO| 22 1177 ¢ B I T O I ol A I I
4 - I
== [ i il Lt e
= Lo R Y L E =i S5 =
e 6 |DO| 18 - 0 m 5
5.0 S R ) M (PN Y Y g
END OF BOREHOLE E —— 1T 8
i ) = c
Installed 50 mm @& monitoring well to 4.5 m ] = o
Provided with a protective steel cover. 6 AT 1| 1 1 ) [} _ S;
1 Il . ] o
i (2]
1= = = N
7 . B R [ L = w
1| o A o . - ®
& I O A I .
e J I [ L O ) O I =
8 —
9
10 —
11 < 5 =
12 -
13
14 [ N o T o i
Q g ] Page: 1of1




wo8n0: zesr LOG OF BOREHOLE NO.: 3 FIGURENO.: 3
PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger
p
PROJECT LOCATION:  Woodbine Avenue and Aurora Road DRILLING DATE: January 24, 2022
Town of Whitchurch-Stouffville
® Dynamic Cone (blows/30 cm)
SAMPLES
1|° [ 3.0 ; 5i° . 7]° [ &0 Atterberg Limits
El. g X Shear Strength (kN/m2) I i - —“JJ
(m) solL P R — 2
DESCRIPTION . o | & LB PR, 5
Depth g = 2 o Penetration Resistance %
(m) E| g o) 5 (blows/30 cm) @ Moisture Content (%) 2
2|l 2 8 0 30 5 70 90 W 20 a0 40 =z
L1 | [ | 1 | 1 | 1 T -] | | | | I |
297.2 Ground Surface
0.0 30 cm TOPSOIL [IE i 3§
= —{ 1 |po| 7 19 | & n ®
Brown, loose, weathered B = = = =
1 L sl 1 ]
1
SILTY SAND 2|bo| 4 1° P | s
295.8 ] W | O | | ko
1.4 Brown, loose to compact -] 5, g-
3 [po| 8 a_ AEEEE Iy g
weathered 2 : 5
e R ] - _ | 1
] [ § = 119 =2 o
4 (DO| 21 ] (B} - - §
;= - L "
3 =] 3 ®
SILT 5 |DO| 24 IO T Tl §
. ENEENE NN ¥
= IR L J Y o
6 |DO| 17 ] @ | el ]
2922 5 ]
5.0 i |
END OF BOREHOLE ] ]I,
6 =
7
8
9 =
10 N T
‘) Soil Engineers Ltd.
Page: 1of1




sosno: zesm LOG OF BOREHOLE NO.: 4 FIGURENO. 4

PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger

PROJECT LOCATION: Woodbine Avenue and Aurora Road DRILLING DATE: January 24, 2022
Town of Whitchurch-Stouffville
® Dynamic Cone (blows/30 cm)
SAMPLES
, 1|° | 3‘° | 5|° . 7|° : 9|° Atterberg Limits
Bl 'E PL LL -
i = X Shear Strenglh (kN/m2) l I U>-|
(m) DES(?}%%TION % 50 100 150 200 g
Depth 5 o (?J | S S | - 1 r. | x
o = = e Penetration Resistance . w
(m) E|l g IS s (blows/30 cm) @ Moisture Content (%) E
Z| 2| z & [0 % s 70 0 0 20 30 40 =
| 1 1 1 I 1 1 1 1 1 1 | i 1 1 1
298.8 Ground Surface
0.0 3 TOPSOIL Al 1 138
= oem —1|oo| a4 | Yol o |
Loose to dense = == il (= e =
2 |Do| 10 L 0 = o
i i e 611
3 |DO| 7 10 = == P
_weathered 2 - s
1 N -3 A O
4 |DO| 35 = L0 | N - a i i Ex
3 : 1 __4 -\_ 8
. L)
5 |DO| 27 ] (5l I I Y O | = §
SILT _See=— ST W SOTTOCTY |erry NS SN NMSNEE SSinc VNN TYSE) SEED TR M- E‘
1 == - = = a
4
_: 1 L i s 51— _
6 |DO| 42 x [ aHlb ®
5 -
o . ) ) By VO -
wey [ 2 [ po| a3 o " i
292.2 = T T 10 ] N i, T I I
G.6 7 | = 3
END OF BOREHOLE 7 ;__
8 — = SEEEREEEE
9 | ===
10 ] == 1 -
11
12
- il B N O R i
14 j [N N IS A DU LN S U VU U (N UL N NN S U ) — -

O Soil Engineers Ltd.
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FIGURENO.: 5

LOG OF BOREHOLE NO.: 5

PROJECT DESCRIPTION:

JOB NO.: 2109-S177

Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger

PROJECT LOCATION: Woodbine Avenue and Aurora Road DRILLING DATE: January 24, 2022

Town of Whitchurch-Stouffville

® Dynamic Cone (blows/30 cm})
SAMPLES
1|° 30 | 5|° | 7|° | 9|° Atterberg Limits
= [ |
-
(EI]) SOIL % X Shear Strenglh (kN/m2) e 5 U>J
2 b I i
Deoth DESCRIPTION _ o | 8 e R PP, =
ep - 3 = 1o Penetration Resistance w
(m) £l 8| 8 3 (blows/30 cm) ® Moisture Content (%) E
zjFlzl8le 2 2. 2.2l v, %, 9. ] %
i |
297.2 Ground Suiace
] 30 cm TOPSOIL = = 0 . I 1)
Brown, very loose to loose, weathered 0 S il T 1 X ]
: - . (Y= 18— il
SILTY SAND 2 |po 1 1 J =
2958 : ] m 1 i
14| Stiffto hard o= (NN N Y O O I e i
3 |DO| 13 13-
_weathered 2 -
- B 221 .. B
4 [DO| 22 I e [N B
_ Ioeent . : ST (O Ny - m
15 |po| 15 1o v b
SILTY CLAY = | B B O
occ. wet sand and 4 _ 5 S At A _ _5
silt seams and layers . - o
41— = oot Q
e A B 78 T ) £
6 |DO| 33 i N N oo il - _ e | i S
5 — =
=== =l == o
. =/ == . £
== 1 I 1 1 . o~
- <
I T 1N R N O U N AN oo &
6 — N
111 I o
290.6 = I e N - ®
6.6 ] L AN N RN N NS U N N W i
END OF BOREHOLE [ o O =
8 - == =
9 =
10 —
7 |DO| 9 ] - I P Y P I
11 = C =
12 — I -
5 S N N .
14 u gzarz4 | 111
Q g Page: 1of1




sosno: zssr LOG OF BOREHOLE NO.: 6 FIGURENO: 6

PROJECT DESCRIPTION: Proposed Industriat Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger

PROJECT LOCATION: Woodbine Avenue and Aurora Road DRILLING DATE: January 24, 2022
Town of Whitchurch-Stouffville

® Dynamic Cone (blows/30 cm}
SAMPLES
1I° | 3|° | 5}0 ' 080 Atterberg Limits
— 1 I 1
= £ PL LL =1
' ~ X Shear Strenglh (kN/m?) I I lé]
() SOIL % 50 100 150 200 .
Denth DESCRIPTION = - 8 L1 Lol § 44 @
€p g 2 - O Penetration Resistance w
(m) Elg| & = (blows/30 cm) @ Moisture Content (%) =
22| 2 = 10 30 50 70 90 10 20 30 40 =
1 1 1 i 1 | 1 1 1 1 1 | I 1 1 L 1 L]
296.4 Ground Surface
00— 15 cm TOPSOIL —] (¢ = T (N 37
1 |DO| 2 D 0 |® |
Very soft to hard - —-
11— — - RSN AR R 25_ W S R
2 |DO| 6 1 . A
- | i 28 |
3 |DO| 7 ] @
SILTY CLAY _weathered 2
] . 23
occ. wet sand and 4 |DO| 24 7 (N - S R e
silt seams and layers R = — -
3= 18
5 |DO| 43 : B R . N A I .. Y
43 5
I Q2
brown s a
— grey e i Tl (N N : . - g
=T 6 |DO| 38 - ey XN I N Y e ] )
- 5 c
5.0 1 L N N Y N N A DN N N I = =
END OF BOREHOLE A4+ -
11 = R e g = === R
] — | .
6 — i
=i = — E
J 011 i i @
i == u . i
[ ) B 2
8 -
9
10 <
12
13 b e
14 3 -

O Soil Engineers Ltd.
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JOB NO.: 2109-8177

PROJECT DESCRIPTION:

PROJECT LOCATION: Woodbine Avenue and Aurora Road

Town of Whitchurch-Stouffville

LOG OF BOREHOLE NO.: 7

Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:

FIGURENO.: 7

Flight-Auger

DRILLING DATE: January 24, 2022

e Dynamic Cone (blows/30 cm)
SAMPLES
10 3 50 | 7|° r 90 Atterberg Limits
—_ 1 1 1 ! 1 i
El. E i PL LL i
(m) SOIL % X5 ()Shearj]torengl:] 5(2N/m 2)00 | | U>J
DESCRIPTION = . g PERR N ) S (R[N | &'
Deplh _8 = - O Penetralion Resistance w
(m) £l g s - (blows/30 cm) ® Moisture Content (%) '::
22| 2 3 10 30 50 70 90 10 20 30 40 =
| i 1 L 1 1 1 1 1 1 ] L 1 1 1 1 1 1
297.5 Ground Surface
00 | 10 cm TOPSOIL — 0 1. | [_ M | 0 ) [ 6.
1 |DO| 1 1 [ | _ db
Very soft to hard B PR Y Y N )
- | B e i 2
2 |DO| 7 U= g ®
q- i 1
3 |DO| 8 1 === =i E EEE
_weathered 2
SILTY CLAY = I . B
4 |DO| 22 = L) - — - N
occ. wet sand and -
silt seams and layers 3 = 44
5 [po| 28 a1 R
] _ I . - | N -
4= S
] ] o
_ brown E +He g
916 |DO| 38 - i8] I [ P g
g 5 ] N I g
5.0 R i - o
END OF BOREHOLE - e —~ E
S i i (i 3
6 < &
] w
= 1 I N O A ) A A IO L ®
F—l— b= - )
7 z
. _ _ N
9 -
10 -
11 -
12 -
13 1 - D
14 u | L |
O g ] Page: 10of1




soBNo: zeesr | OG OF BOREHOLE NO.: 8 FIGURENO:

PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger

PROJECT LOCATION:  Woodbine Avenue and Aurora Road DRILLING DATE: January 25, 2022
Town of Whitchurch-Stouffville
® Dynamic Cone (blows/30 cm)
SAMPLES
1|° | 310 50 70 | 9|° Atterberg Limits
oy 1 i 1 I g
(EI{) SHil. % X Shear Strenglh (kN/m?2) PIL LIL gJ
DESCRIPTION _ o | & Lt PP -
Depth 2 5] 2 O Penetration Resistance %
(m) Elg] © = (blowsi30 cm) @ Moisture Content (%) =
2 i z a 10 30 50 70 90 10 20 30 40 =2
1 I 1 | | | | ] 1 | | 1 i I | 1 ] [
297.6 Ground Surface
50 36 om TOPSOIL 0 1 _ 1 _._{_6___ |
— — 1 |DO| 2 g 0 D | 0
Very soft to very stiff 1117 o O
i T 24
2 |DO| 12 LS D) 1
_weathered ==l ; -
_ BEEEEE RS 2&_ ! |
3 |DO| 23 g i O ) 1 = S O N N M
SILTY CLAY 2 - |
_ Eow_n- __ a4 N P . 1= . - " - - N N NES B = S ¥
occ. wet sand and grey E = = —— A
silt seams and layers 4 |DO| 28 - { = 3 |- i
-_‘t;z
3 i) It
5 |DO| 28 ] C 8 N "l 1
[ R - = 1t T1t1lls
] .2
] | Hig
SRg=N
475 E
] ————1|Hlg
N EEEEEEEE R His
B N O B T L =
6 |DO| 26 S ) = oI & | ©
292.6 <t
50 5= &
END OF BOREHOLE 1 REREEN 11Tl o
- ®
Installed 50 mm @ monitoring well to 4.5 m J-— — g
Provided with a protective steel cover. 6 =
7 =
8
9 —
10

Q Soil Engineers Ltd.
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wosno: zssm LOG OF BOREHOLE NO.: 9 FIGURENO: 9

PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger

PROJECT LOCATION:  Woodbine Avenue and Aurora Road DRILLING DATE: January 25, 2022
Town of Whitchurch-Stouffville

e Dynamic Cone (blows/30 cm)
SAMPLES
10 3|° 50 70 90 Atterberg Limits
— 1 1 ] | | | | ]
El [ PL LL d
~ X Shear Strength (kN/m?) I I
(m) SOIL % 50 100 150 200 o
DESCRIPTION N o 3 T S S R S R =
Depth 2 3 . () Penstration Resistance . w
(m) E|l g S = {blows/30 cm) @ Moisture Content (%) '5:
g ,2‘ = 8 10 30 50 70 90 10 20 a0 40 =
1 | 1 | I | [} 1 1 I | | ] 1 1 1 I 1
298.2 Ground Surface
0.0 25 cm TOPSOIL 0 4 [ ]| T 1|
B ~|1(DO| 4 0.1 ) O Y I [ |
Soft to hard _weathered . - - _ I [
§ NI 21 BN
2 |DO| 15 L= e "
— 2 T B
3 |DO| 2t i N
2
_ 20 | |
4 |DO| 20 = [{p 1 ) — | .
SILTY CLAY e I B 1
3+ FE
occ. wet sand and : ! M A L 14 ol
silt seams and layers g [|2el 158 4 _.O = S ®
= — [ =y
K<l
] T e °
a
4 £
......................................... = S
Q
i o | - o <
5 [ S R o L B F: = £
6 |DO|50/15 ] ] ) S
1 ¥}
) o]
A N N Y Y O o
1 L I w
—H | | | = ®
. .
I N _ B I N | . =
6
17
7 |DO| 50 =tk ) =] |
291.6 ] I N A A T B Y A ]
6.6 . |
END OF BOREHOLE 7
8 -
9
10 u )

Q Soil Engineers Ltd.
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sosno: 2005177 L OG OF BOREHOLE NO.: 10 FIGURENO.: 10
PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger
PROJECT LOCATION: Woodbine Avenue and Aurora Road DRILLING DATE: January 25, 2022
Town of Whitchurch-Stouffville
®  Dynamic Cone (blows/30 cm)
SAMPLES
0 x0n 501 _ WO a0 Atterberg Limits
— i § 1 ! 1 L 1 1 1 1
El. £ PL LL o
- X Shear Strength (kN/m?)
(m) solL o — =
DESCRIPTION _ 0 | S e P PP =
Depth _“o’ =2 = O Penetration Resistance w
(m) Elgl 3 (blows/30 cm) ® Moisture Content (%) e
22| 2 8 10 30 50 70 90 0 20 30 40 =
| 1 1 I 1 I 1 | 1 | | 1 1 | I 1 1
297.8 Ground Surface
@o 25 cm TOPSOIL 0 e 0 1 | . 40 |
— — 1 |po| 3 o) 1 e
Very soft to hard vieathered o o
11T 1 ] ‘v1
2 [DO| 20 1 (6] o
] ] :
) == = LIS g S, SR A . =
3 |DO| 54 i (@ L @ | | a
2,2 g
SILTY CLAY . _ | g
4 [=]
i wird = =
occ. wet sand and 4 |po| 42 - H e g
silt seams and layers 117171 ' i
. ——t—— 2}
N
3 3 =
5 |pol 32 ] o) L U S A O - ®
] 1Tl rrirrrir T 4
] N i [ =z
4 4
:_ S FE [N S S o e S g
_ brown i I S (I JN Y T I
arey r NS (P Y S Gl O 148 | -
6 |[DO| 48 d ®
292.8 5
5.0 . N8 N RN
END OF BOREHOLE | | | | 4 | bbbt p b bt
6
-
8
g -5
101
& Soil Engineers Ltd.
Page: 1o0of1




sosno: z0es17 L OG OF BOREHOLE NO.: 11 FIGURENO.: 11
PROJECT DESCRIPTION: Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger
PROJECT LOCATION:  Woodbine Avenue and Aurora Road DRILLING DATE: January 25, 2022
Town of Whitchurch-Stouffville
® Dynamic Cone (blows/30 cm}
SAMPLES
‘Io | 3|° | 5|° | 7|° ' 9|° Alterberg Limits
= 1
(ETI{) SOIL % X Shear Strenglh (kN/m?) A B '-'>J
2 I / i
DESCRIPTION _ O I I S =
Depth g = 2 e Penelrititn Resistance %
(m) E|l g K = (blowsi30 cm) @ Moisture Content (%) '5:
22| 2 3 0 30 5 70 80 10 20 30 40 =
1 I 1 | 1 | 1 | 1 1 1 1 1 1 1 | I
280.5 Ground Surface
5.0 75 cm TOPSOIL 0 41 A k7
B 11 |bO| 6 10| L 11 L
Brown, firm to hard = PR | - L
111 23
2 |DO| 8 194 ®
SILTY CLAY E 11 5
occ. wet sand and 3 |DO| 19 (] @ | -
silt seams and layers 2
w A I T ]
4 |DO| 52 g O O O | | =
296.5 5 e %
> o
9 Brown, very dense 3 7 ar %
5 |DO| 86 ] 10 1 L] 8
SILT = N 1T &
] S N N Y O E
i - o
295.5 4 ] 3
+0 Grey, hard i S O I ! = - 2 T - =
1 A w
g 1N _hal ®
6 |DO| 50/2 : |1 ) _|® g
-
SILTY CLAY . 1111
] N B T O A v
6
B . %
7 |DO| 38 ] =il - P
292.9 =l |
5.6 ]
END OF BOREHOLE 7
8 -
g o
SRR o [ [ o ) 0 L 2.
& Soil Engineers Ltd.
Page: 1of1




sosno: awssm LOG OF BOREHOLE NO.: 12 FIGURENO: 12

PROJECT DESCRIPTION:  Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger

PROJECT LOCATION: Woodbine Avenue and Aurora Road DRILLING DATE: January 25, 2022
Town of Whitchurch-Stouffville
® Dynamic Cone (blows/30 cm)
SAMPLES
| 1:) | 3|° | 5|° . 7|° | 90 Atterberg Limits
—_— 1
El. £ PL LL =
= X' Shear Strength (kN/m?) T}
(m) SoIL o — &
DESCRIPTION . o | 8 B2 0 PR S
Depth 2 S = 0 Penetration Resistance %
(m) E|&| & -4 (blows/30 cm) ® Moisture Content (%) =
22| 2 a 10 30 50 70 90 10 20 30 40 2
N 1 | 1 1 | | | RN Y T N TN O L |
208.9 Ground Surface
208.6 25 cm TOPSOIL N o4 | || B | N 1 i | )
i 1 |/DO| 4 g &1 i . .
Soft to hard weathered E N N T
(i — -
2 |DO| 14 1770 (2
e e o S I N o v ]
= | (1) 18
3 |po| 36 : o) | el 5
2 ©
SILTY CLAY 1 : B0 I - Y I (N a
t sand and Y=o =g 5
occ. wet sand an 4 lpo| s8 4 L0 la ]l || || o
silt seams and layers ] B
[ >
5 i a
5 |DO| 54 O N = o .
4
. Eom E = = =) W al
grey 1 B 1 A T -
6 |DO| 56 10 =t=——1) = { I S
293.9 5
5.0 ]
END OF BOREHOLE | HERE |
6
7
g 3
9
10 4 [ [ i i i

‘> Soil Engineers Ltd.
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Josno.: 2095177 L OG OF BOREHOLE NO.: 13 FIGURENO.: 13
PROJECT DESCRIPTION:  Proposed Industrial Buildings, SWM Ponds and Septics METHOD OF BORING:  Flight-Auger
PROJECT LOCATION:  Woodbine Avenue and Aurora Road DRILLING DATE: January 25, 2022
Town of Whitchurch-Stouffville
® Dynamic Cone (blows/30 cm)
SAMPLES
1.0 | 3|° | 5|° . 7:’ ] 9J° Atterberg Limits
(E:') SOIL % X' Shear Strenglh (kN/m?) PIL LIL g
DESCRIPTION 8 R =
Depth g g e Penetration Resistance &
(m) £ N il O " blows/30 cm) ® Moisture Content (%) E
2l 2| 2 bt 10 3 5 70 9 10 20 30 40 =z
| | | | I | ] L1 1 | | 1 | | | L L]
298.4 Ground Surface
00 30 cm TOPSOIL o { I 1111 a T L
- — 1 |po| 7 1d 17 Ty
Firm to hard —_ =
1 = i 24
2 |DO| 12 1 O |
J— ] t=} JE N N W |
] = - 24— —|—
3 |[DO| 26 @ | ) X
SILTY CLAY 2
occ. wet sand and 11 i I A I e 8 =
silt seams and layers 4 |DO| 36 s
. brown [ L _
grey 3 14 =
5 |DO| 31 ] i (]
g e c
Qo
\ 3 I N | g
[= N
E £
-+ Ll 5
= - . c
w N 16 2
6 |DO| 50 o L1 o &
293.4 0
5.0 3 = &
END OF BOREHOLE 111 B A 1 O I L
— ) ®
VI s
6 =
7
8
g -5
- S S /O ' ) A N
Q Soil Engineers Ltd.
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|
Ontario

Measuremenlis recorded in: ] Metric [X] Imperial

Ministry of the Environment,

Conservation and Parks

Well'

A

Tag#:A199020

199020

ow)

Well Record

Regulation 903 Ontario Water_Resources‘Act

Page t of

Well Owner’s

information

=

First Na{ i

£

ﬂ7\ 3

[Last Name,

Do |

ani

F di_@({_ét:hﬂ 5
Mal!xﬂgAddreSS (S[Lget Nu$ber/Name)

on_ Dr.

Munlcrpallty

ﬁ‘/l{%\' M

E-mail Address

Provmc

T

| [[] Well Constructed
by Well Owner

Telephone No. (inc. area code)

L

Well Locath

Address of Well Location (

__‘Jf_f

Soorgjates|
NAD[8‘3‘

Zone

| 716

Eastmg

reet Number/Name)

Township

City/Town/Village

ﬁnunicipal Plan and G'U'bléf% - -

2637988747 49

Lot

/

[4

Concession

Province
Ontario

Other

Postal Code

L L111]

Overburden 2

nd Bedrock MatenalslAbandanment Sealing Record (

see instructions on the back of this form)

General Colour

Most Common Material

Other Materials

General Description

th (m@‘_
From e

Grey

J_

Ruciced

ol | &

_B."DWH _C_l"/ . S 51"054 (44 H;"d Z i7
Gresf Clooy | St St LoYered i7 |13
Grey | Cloy  Stenes | Hewd, Pat Ked W3 |19
Crey || Mediven Snd | Ganes Losse 1‘12 (98
Annular Space Results of Well Yield Testing
Depth Set at (m{it) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To | (Material and Type) (m¥ft? X Clear and sand free Time | Water Level | Time [ Water Level
‘ ¥ ’.L ; — O [ Other, specify (min) (min)|  (
© QO Bt‘.’- L{b/} L Sl&.—(d/f / 86 If pumping discontinued, give reason: | f::g “L{ 0
VT 1 |129.5
e Pump intake set at : i 7/
| s ® 0 2 18,6 | 2 [[23.2
| - 7 == 3 £ $ 3 i :
Method bf Construction Well Use Pmpharsie i/ s, [7‘0 -3 17 ~ /s 8
[[] Cable Tool [[] Diamond [] Public [] Commercial [] Not used — = 4 [ll; 6 4 i}\é ' ’
[ Rotary (Conventional) [ Jetting [ Domestic [] Municipal [[] Dewatering Duration of pumping . 5 i zf 2 5 Qj’! 4?
[] Rotary (Reverse) [ Driving [ Livestock [] Test Hole [[] Monitoring ¢ hrs +.— iR @ L: - [ z
[] Boring [[] bigging [ Irrigation [[] Cooling & Air Conditioning Final water Ieve!\end of pumping ( 10 [} Ly 10 |1 .
[] Air percussion g ) a«_.,.f £’L [ Industrial Iwﬂé g!}w'l"l l 1 7‘6
[ROther, specify / __ﬂpef el 1wy | O Other, specity If flowing give rate (Imin/GPM) 15 \[265.5]15|li, ¢
Construction Record - Casing Status of Well 20 | 9L [, 20 | F i i
Inside Open Hole OR Material Wall Depth (rr@ [ Water Supply | Recormmended pump depth (m/it) iii)—- - {, f."fs U
R | SIS | T | v | o | O (5= 25 |1273| %[ 11,0
B " 7 HaXs Recommended pump rate P ) — ¢ i
O | Sreel |88 | O |[FA |Srermenm |[GREETT ©[1274[= 4.0
L] 3bsirv_ati0r; alndfﬂf Well production (I/min/GPM) b [ ZC’ 30| W] L
— onitoring Hole £ .
[ Alteration = /4 = liqfq SO0 i
=~ (Construction) Disinfected? i Dot {_} 60 [
[] Abandoned, X yes []No 60 |1 20 |
" Insufficient Supply

Construction R

ecord - Screen

 Outside
Diamgter

Material

( (Plastic, Galvanized, Steel)

Slot No.

Depth
From

S‘iédfz [ESS ;Qf;& ‘

o

Pk |

[] Abandoned, Poor

Water Quality

[] Abandoned, other,

specify

[] Other, specify

Map of Well Location

Please provide a map below following instructions on the back.

AUJ’(’JW% RC\

AN

—_— =
Water Details Hole Diameter 4 )
Water found at Depth | Kind of Water: [ |Fresh B{Untested Depth (r‘r@ Diameter \E
I,th (M |Gas| [|Other, specify Frif . _f e & s -
Water found at Depth [Kind of Water: [ |Fresh | |Untested - Q ; [‘7‘8 FC'W‘J'G o' Dy
(m/ft) [|Gas| [ ]Other, specify | @) 2—-(:) i@
Water found at Depth |Kind of Water: | |Fresh [ |Untested | : o, @
(mift) [ |Gas| [_|Other, specify i
Well Contractor and Well Technician information : § HIY 5
,Business Name of Well Contractor Well Contractor’s Licence No.
Wilson's Weder Wells LTD. | 5[4 |5 l Cf
I?E_siness Addresc’jtreet Number/Name) Mun:ﬁ? Comments:
ij78 / wy "18 _ ‘/‘ ] Pa —i VY o (R TET
Prowncej Postal Code Business E-mail Address M [om /,5 IfQ‘r"&/"\- [ a‘f.cl/«. {{, I q )
OAJ L‘ fh "’)‘m I’D Well owner's | Date Package Delivered : Ministry Use Only .
Bus.Telephgne No (inc. area cod Nama of Well Technician (Last Name, First Name) 'F',‘;‘;L’;‘ggc'" g\%‘ a\| l ‘O|ﬂ i’b EHEERCE 23 5 3 O 1 0
‘Cho J[g l'”p]_(’[ 3 r ""V.c'g \)‘SQS& d‘eiwered Dafe Work Completed
Well Technigian's Lubence 0. Slgnat re of Techylan and.for Contractor D (ate Subrn;tted - @,\'95 ; M i
6‘ , v 2—| ‘O /‘Lr? [ ] No 2‘0 |A f Receved
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N 2. cueck (X correcT BOX WHERE APPLICABLE L I e St S WIS
7C°u TY OR DISTRICT TOWNSHIP, BOROUGH. CITY, TOWN. VILLAGE CON.. BLOCK. TRACT. SURVEY. ETC Lor 25-27
_WHITC HuPcH - SqourFrructg Con o iy Q0
2 55/ e— DATE COMPLETED 48.513 7
- éb y - DAY // MO i -
. RC ELEVATION e RC ) .uS”‘ C?Df , ' ) i 1y .
S Ll 300 L Lot v b v b L
17 18 4 Z5 26 30 3 ar
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)
DEPTH - FEET

GENERAL COLOUR

COMMON MATERIAL

MOST

OTHER MATER!ALS

GENERAL DESCRIPTION

FROM

o |/,

/7 |32

AL

33

33

5¢€

58

/48

R

/44X

/5%

#

5¢ | A&

/

, ~ 2/ 23g
| A3y | A47
- | gaid . 49 |25/

A5/

25/

EXNN

2¢/ |3

.

! L P i P l‘ig}l,
{3t L] SNSRI NN RN NN N R tida b begad bl
! P . : Pl . |1, | P l [ [ o
(32 SEEE RSN ST TR N e Lﬁulu'[.}l Ll Iﬁlu!Jlxlxllsgll.nli.w L
1 o) 10 14 !5 5
I T = < SIZE(S) OF OPENING 333 DIAMETER 34-33 LENGTH 39-40
{41 WATER RECORD i 51 CASING & OPEN HOLE RECORD 2 | (stor o &
o i O
WATER FOUND INSIDE waLL DEPTH - FEET w INCHES FEET
AT - FEET KIND OF WATER DIAM MATERIAL THICKNESS o MATERIAL AND TYPE DEPTH TO TOP 41 44 30
INCHES INCHES FROM To '3} OF SCREEN
LL7IR Y m’ FRESH 3 [] SULPHUR '* w é
f0-11 | ; VSTEEL [F) 1316 }
o~ 2 [J SALTY & [J MINERAL FEET
6 2 [J GALVANIZED ?
ERTY IR N R i [1 CONCRETE  ° O a
] FRESH 2 O suLpHu 61 | PLUGGING & SEALING RECORD
: [0 SALTY & [ MINERAL + [J OPEN HOLE L=
178 | " DEPTH SET AT - FEET
20-23 s Tl O sTEEL ' bl MATERIAL AND TYPE ,_E‘:::i::;mz‘:::) -
O FRESH 3 [] SULPHUR : [0 GALVANIZED FROM To X
2 [0 SALTY & [] MINERAL 3 [0 CONCRETE 10-13 [T
25:28 | | 3 FRESH 3 [] SULPHUR®® 2 [0 OPEN HOLE . |
2 [0 SALTY & {7 MINERAL 24251y [J sTEEL 28 27-30 18-21 22-25
o 2 [ eaLvanizep
30-33 1 | [0 FRESH 3 [J SULPHUR® 3 O CONCRETE 76 29 3033 |80
2 [0 SALTY a4 {] MINERAL 4 [J OPEN MOLE
PUMPING TEST MET 10 PUMPING RATE ot DURATION OF PUMPING
7 ﬁ’é,é 5 LOCATION OF WELL
18 -1 1718 -
1 O pume 7z BAILER crm Nou}s M
STATIC WATER LEVEL |25 v & PumpinG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING IN 1 TH )
- LEVEL D OF 2 [0 RECOVERY LOT LINE INDICATE NORTH BY ARROW
m 19-21 2y-24 15 MJNUTES 30 MINUTES 45 MINUTES 60 MIBUTES
E % 4 2 6/ &g/s-za Q é frzv Q é/ 3z.31 Q K/SA” A/ /
w | FEET FEET FEET FEET FEET FEET __L
Z 1¥ FLOWING, LY 1) PUMP INTAKE SEYT AT WATER AT END OF TESY 42 ’./
= | GIVE RATE 7
; - / reerl ! cLear 3 O crouoy “; - —
) | RECOMMENDED PUNP TYPE RECOMMENRED 43.45 |RECOMMENDED a5.49 i
a PUMP QSO PUMPING -+
O suALLOwW DEEP SETTING FEET |RATE GPM 4.
0.53 7
. 7
WATER SUPPLY : [0 ABANDONED. INSUFFICIENT SUPPLY
FINAL
: [ OBSERVATION WELL : [0 ABANDONED. POOR QUALITY
STATUS s O TEST HOLE 7 O UNFINISHED
OF WELL « [0 RECHARGE WELL
5%.5§
+ [0 DOMESTIC s [J COMMERCIAL
: [0 stock s [ MUNICIPAL
WATER 3 3|nmsnnon » ([ PuBLIC SUPPLY
USE N tNDUSTRIAL s {J COOLING OR AIR CONDITIONING
O oTtHer O wort usep
CABLE TOOL « [0 BORING
METHOD . ROTARY (CONVENTIONAL) : O plAMOND .
OF O ROTARY (REVERSE) 0O JETTING
ROTARY DRIVIN
DRILLING 0 RoTARY (AIR) 0 ¢ 09817
s
¢ O AIR PERCUSSION DRILLERS REMARKS: "
LICENCE NUMBER s TRE £ TN ORECAU GG €. oL
> e
« LS = JUL 21
o) 4
[ , O No P TR
< C 7]
o b LICENCE NUMBER = X Fryvy.
= w
o O
O SUBMISSION DATE [T
w
DAY MO. YR =
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2. cneck (X] CORRECT BOX WHERE APPLICABLE — ! — Ty
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COUNTY OR DlerCT TOWNSHIP, BQROUGN CITY, TOWN. VILLAGE CON . BLOCK. TRACT SURVEY ETC LOT 2%3:27
7

7 el qg’ ©. Con4
Y/ ’l'$ JRAM Forest DA 07" 0 % 95

|__|I?ép,ol[F_llnllnnlllxllllJJJJTJ

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see iNSTRUCTIONS)

G Most GENERAL DESCRIPTI pepve - TR
ENERAL COLOUR COMMON MATERIAL OTHER MATERIALS IPTION FROM To

] 4/.5’0{,4 o | =

Coneer | CLL S O S ot s elrs7
A (&q SZ L., Ao fr7 78
K/L07/ﬂ ("”r\»/ ' c—d‘-n‘—ua& 75 /5=

] Lol be bt byaadl luIIHJHH1lnle|||1HLllJ_1J||11|]||||1Jllullillll| L
(?Izll L.LL‘L_L_I_J._L.L_LJ_,LIIIIlIIILLIlllllllll]lllllllll_J.J_L_L_,L_LLLu_l_l_l__l_l_J!lll l,lll!l_j

4 15
S1ZE1S1 OF DPENING 3133 OIAMETER 34-38 [ LENGTH 39-40
l 41 | WATER RECORD ] 51 I CASING & OPEN HOLE RECORD ISLOT RO 1 “T
|.u
WATER FOUND INSIDE WALL DEPTH - FEET w / ; ( INCHES FEET
KIND OF WATER
AT - FEET piam MATERIAL THCAnESS FRUM Yo LC [MATERIAL AND TYPE DEPTH TO TOP s1-48 ] 10
B @~ TrESH 3 OsuLpHus " - e Q OF SCREEN
6.1 7 e} | S /
/ 7 2 sacry 4 Omineracs "1 TRl u N ,S 0 FEET
6 Ocas 2 O GaLvaNizeD
158 |, rresn 3 Osuienur ™ ,/_ 3 DJcoNCRETE
o i8 4 Dopen wove Ko |lls1] PLUGGING & SEALING RECORD
T O osauy ¢ D:"\';E“"s 5 OpLASTIC '
[EAD) ] 3623 OEPTH SET AT - FEET (CEMENT GROUT
20-23 | 4 3 2 1 OsteeL MATERIAL AND TYPE
[ FRESH i glswllj;::::s 2 OGALVANIZED FROM 10 LEAD PACKER. EYC)
2 O SALTY g Ogeas 3 CIcoNCRETE ot
. 4 CoPEN HOLE 0-13 -7
sz | [] FRESH i gsu"n“ s 5 OpLasTic
MINERALS 24-25 26 27-30 - .,
2 [0 SALTY § Qgas V OsTeEEL 19-21 22-25
3538 o rry A § SGALVANIIED
- 1 FRESH SULPHUR CONCRETE TN 30.33 |30
o 4 CIMINERALS 4 DoPEN HOLE : 3
2 [] SALTY . 6 [Ogas 5 DpLasTIC
\
PUMPING TEST METHOOD 10 | PUMPING RATE 1-14 | DURATION OF PUMPING .
| 7,| g T - LOCATION OF WELL
R - .
} v O pume BAILER /_( o ) HOURS s %
|
| STATIC waith cevee B T AT PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
| LEVEL o WATER LEVELS DURING 2 [ RECOVERY LOT LINE INDICATE NORTH BY ARROW
IN ~
'(3 [LEJ] 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES - -
E 28-28 29-31 32-34 35.37
e /ZO e /D et | S Oreel S| /S0 renn /j’om
1 z IF FLOWING, -4 PUMP INTAKE SET AT WATER AT END OF TEST ) -
-— GIVE RATE
% crm ceer] Y BGR ¢ O cLouby D/‘
) RECOMMENDED PUMP TYPE RECOMMENDED 4345 |[RECOMMENDED 4689 -~
‘ n_ PUMP PUMPING w
1 O sHaLLOW B/DEEP SETTING /70 FEET |RATE /_( o (‘: P)
033 AU‘ o - )
. o s
. F'NAL 1 WATER SUPPLY s (] ABANDONED. INSUFFICIENT SUPPLY
1 STATUS 2z [ OBSERVATION WELL s [] ABANDONED POOR QUALITY
3 [J TEST HOLE 7 [J UNFINISHED
OF WELL s [J RECHARGE WeLL O DEWATERING
~
5558
| ' O pomEesTic s [ coMMERCIAL -
t [J svock s [ MunicipaL
WATER s [ IBRIGATION ? [0 PUBLIC SUPPLY 3 ~
\ USE 4 INDUSTRIAL ¢ [J COOLING OR AIR CONDITIONING L) ~ [
; [0 oTHER * 0O Nor usep
} \
57
1 [243..: ToOL ¢ O BORING )
METHOD 2 [] ROTARY (CONVENTIONAL) 7 O piaMOND \‘/)
. QF . 3 .. [J ROTARY (REVERSE) s [0 JetTing .
CONSTRUCT]ON 4 [] ROTARY (AIR) s [ DRIVING 5 8 4 7 7
s
[0 AIR PERCUSSION O piceing O oTHer BRILLERS REMARKS
m\u: OF WE{L CONTRACTOR WELL CONTRACTOR'S DATA ss |ComTmACTOR 59-62 DATE RECEIVED 20
LICENCE NUMBER > lsoumce
o« /ﬂ Z z 5459 FEB?2
< 74 <ys 7 ||2 H
| [ ADDR ss o DATE OF INSPECTION NSPECTOR
| o w
| g d n
x NAME WELL TECHNICIAN'S D REMARXS
E LICENCE NUMBER w
- - ay 9
s\ CHNICIAN / CONJMACTOR SUBMISSION DATE [T
- [T
Jﬁ DAY MO. . YR o
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) Ervironment WATER WELL RECORD
s o s s ) 6921653 Z500g) KoM, . . . | o4

‘ 2. CHECK CORRECT BOX WHERE APPLICABLE 10 14 15 F¥ N3

COUNTY OR DISTRICY TOWNSHIP. BOROUGH. CITY, TOWN VILLAGE CON LOCK, TRACT, SURVEY ETC LOT 95,17
HURCH . C}w- 4 /
DATE COMPLETED a8.53
ﬂﬂH Forest De. \/fwoaer o 25 . 10 . 9

ELEVAYION L BASIN CODE " H1

Lo T I R s A U I R

rel

;| LOG OF OVERBURDEN AND BEDROCK MATERIALS (See iNSTRUCTIONS)

|
’ MOST DEPTH - FEET
|
|

GENERAL COLOUR OTHER MATERIALS GENERAL DESCRIPTION
COMMON MATERIAL FROM TO

FiLL o | /o
| Beown Cea /0 | /7
Brue Cead /7| €A
SAv0 4 | &2
Brye Cead Graver &2 | 74
Brve Jy.L 4 Sar0 QY | 114
BRownl SAND HH | 23
Brue Cea /23 /90
$An0 IHo | IS0
Beue G(—Af - /150 [e2

G Lol bbb Lo bbb Lo L b b Lo b b b e B B e D E L) L
(2] L bbb Lo b e b L L b b Lo b L by L

SIZE¢S: OF DPENING 31-33 | DIAMETER 34.38 |LENGTH 39 40
WATER RECORD [s1] CASING & OPEN HOLE RECORD 2Z | o) {
u / G
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET [17] ¢ Z INCHES FEET
AT - FEET [ MATERIAL Thicontss fROM o S MATERIAL AND TYPE DEPTH TO TOP 448 | 10
OF SCREEN
10-13) Mrnzsn 3 OsuLpHUR v S'u' ! 5‘ g! /q,
/"*O 2 saury 4 Omineracs 10y MEEL 1z 1316 a‘” ST b FEET
6 Oaas é ZSGALVANIIED 0 I
1518 19 3 D concreTE /f / 7
B D e B 4Qorenvore | PLUGGING & SEALING RECORD
T O sAuTy ; D peERALs | 5 OeLastic
1781 19 20-23) OEPTH SET AT - FEET (CEMENT GROUT
: MATERIAL AND TYPE
20-23( | [ rresk 3 Osutpwur 24 w ! gSTEEL FROM 10 - LEAD PACKER ETC)
4 O MINERALS ’ 2 UGALVANIZED
2 [ saLTy a 3 OconcreTe If‘ I‘{
6 loas 4 CoPEN HOLE * 10-13 4-17 -
‘ 25-28) | 1 FRESH 3 gsuumun 29) 5 OeLastic 0 I’j cuﬁlﬂés Emm
4 O MINERALS 2425 27- R N
i 2 O sauy ¢ DGAS 425 Dsreed 28 7-30 1821 22-25
| D 2 Esuvnmzzu
! 30-33 rresn 3 DsuLpuur 3afs0 3 DconcreTe n N
+ a 4 OMINERALS 4 OoPEN HOLE 26-29 j0-331) 80
' 2 [J SALTY ¢ Ogas 5 OpLasTIC
PUMPING TEST METHQD 10 PUMPING RATE 11-14 [ DURATION OF PUMPING
ﬁ{ﬁ LOCATION OF WELL
+ 0 ewwe e I na
: STATIC WATER LEVEL |25 1 1] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
| END OF WATER LEVELS DURING
- LEVEL ENp oF 2 O RECOVERY LOT LINE INDICATE NORTH BY ARROW.
w "w-21 22-24 15 MINUTES 30 MINUTES 45 MINDTES 60 MINUTES
E /, ‘ 26-2¢ 2931 32-34 35.37
o FEEY FEET FEET FEET FEET FEET
z \F FLOWING, 38-41 ( PUMP INTAKE SET AT WATER AT END OF TEST 42 p
< | cive raTE RIEBA o
s cPm reer]| 0 CLEaR 2z [J cLouDy
D RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49 9
a PUMP é PUMPING 3 T
{10 sHaLLow EEP SETTING FEET | RATE oPM : .
50-53 g "4&.“ : '
T ¥ s
FINAL f WATER SUPPLY s [] ABANDONED, INSUFFICIENT SUPPLY <}
2 [0 OBSERVATION WELL s (0 ABANDONED POOR QUALITY ¥ o
STATUS s [0 TEST HOLE 3 O UNFINISHED -3 o
OF WELL « O RECHARGE WELL O] DEWATERING s *
S{.&1§!}, b /
85-5¢| , O opomesTIc s (W commerciaL 4 i R
2 O stock s [J MuniciPaL 8
WATER 3 O IRRIGATION 7 O puskic suppLY 3
USE a O INDUSTRIAL s [J COOLING OR AIR CONDITIONING
O otHer ®» (O NOT usep
Con 3 Con.
57
+ [ ,CABLE TOOL s [3 BORING
METHOD z ROTARY (CONVENTIONAL) 7 [ DiaMOND
OF 3 O ROTARY (REVERSE) s [ JETTING
CONSTRUCTION| « O rovary (ar) s [1 DRIVING 0 95 2 76
s O AR PERCUSSION O oissine O other DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA 58 | CONTRACTOR 59.62 | ODATE R!C(IVED 63-58 | 80
De Co. lro| =" 3v8p™ | |5 V13 199
&N ING Crrvbew Deiime Co lro = 1
- ADDRESS © |uvaTE OF INsPECTION INSPECTOR
3| Eox 192 Kinve Ciro o
< X Ne it w
@ 'NAME OF WELL TECHNICIAN WELL TECHNICIAN'S O [remarxs
E f LICENCE 5 w
z e Navaees /€. “7F024F | |8
© | SIGNATURE OF TECHNICIAN/CONTRACTOR SUBMISSION DATE [
- [T
@2 &&0“3 ’ _L_ (LA ?I o
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WATER WELL RECORD

6924326

Municipality

Con

e

63009 CON, . .

2 23 N

v f

oun District Township/Borough/City/Town\Millage Con) block tract survey, etc. | Lot 7-27
Steuffiuil LE 17
Address Date 4853
completed - qy&
Northing : RC Elevation RE Basin Code ii iii iv
Lo ] Tl rurni NI [ AR S EEER OO S A A IR R A N NS N RS A AN AN AN A
1 2 10 12 17 18 24 25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Modt common material Other materials General description = Depth - freet
; rom o
Ruacd | TP DFT O ||
—
Auinl Cray NET )
GREY .Gny ST STCNES LAY EerED 15 163
.
Alan! (LRAJEAL ST ADSE e,
- :
(el | SBNO SitT e DRTY IPwill)a)
) \\ h
Elull\lillljl11||111111|[1||||111]||1|1|||||111J|HllllM‘i!HlletMlllU
32|k[llllll!l”1?I[11!I[1]|IIIIII‘\Lli[ll!lllll!lk[Ill||l‘|il]lf||11[ll|llu
10 14 15 21 32 43 54 65 % 80
hd WATER RECORD 51 CASING & OPEN HOLE RECORD . (SsilletsNof ;)pening S5 | Diameter 3% | Length B0
Inside wall Bth — feet Z| WetNo.
Z‘{f“;;;‘t’“"d Kind of water diam Material thickness Depth e w [o inches feet
- - inches P inches From To H:-' YErE——" e — =
/ \710-13 1 Fresh : S a‘::‘i';‘:lfs o |1 Steel M prarrs 8 aterial and type epth at top of screen
2 [J Sat 2 [J Galvanized
lD ay & O Gas / s O Concrete 5) [N [[05 feet
e pam | (4|5 SR | 1 |/ A
4 [0 Minerals s [ Plastic et
2 0 Saly 5 [ Gas - - = 61 IPLUGGING&SEALING RECORD
-18 =
23 |1 1] Fresh ? O Sulphur 24 ; B gtaels:anized B'Annular space ] Abandonment
2 4 O Minerals 3 [0 Concrete Depth set at - feet
O salty O Gas 4 [] Open hole From e Material and type (Cement grout, bentonite, etc.)
528 |1 ] Fresh 3 O Sulphur ® 5 O Plastic 3 =7 x
2 (0 Salty ; S ginerals 2425 | 1+ [J Steel % 27-30 l@ /'[i(fﬁllg rﬂ TTI’\ES
P as e 2 [ Galvanized 1821 22
- ' [ Fresh 3 O Sulphur 3 ] Concrete
: 0 sany | Mot : § Sk = T
Pumping test method 9 | Pumping rate 14| Duration of pymping ] l
71 L OPump. 25—5&&"& _3 GPM | ) 'Hours .......... |lzlli'r:s LOCATION OF WELL
Static level ggeorflsmlping Water levels during ! F{Pump]ng 2 O Recovery :rr:dc?éa;%;a;r; rt;glg;v asrr:gxdlstances of well from road and lot line.
= 1921 224 | 15 minutes | 30 minutes 45 minutes 60 minutes
m 26-28 /[DON:H Ou—:u I(D Os&sr
('; ):)inbet ) lDO feet /[‘aQeet feet /[0 feet feet
2 | It flowing give rate 341 | Pump intake set at Water at end of test 2 N
g GPM feet @Tlear O Cloudy
= | Recommended pump type Recommended 4-45 | Recommended 46-49 A . 5
o pump setting pump rate O D \LMR ‘MQ{AO
O Shallow Deep / m feet 5 GPM
o —
FINAL STATUS OF WELL s O
1 Water supply s [ Abandoned, insutficient supply ® [0 Untinished -
2 Cbservation well s [0 Abandoned, poor quality 10 [] Replacement well Qu_ -
3 O Testhole 7 O Abandoned (Other) Qﬂ’\% .
+ O Recharge well 8 [1 Dewatering DN M )LLS !
] kD .
WATER USE s ﬂLP\D .
t O Domestic 5 [ Commercial 9 [0 Notused
2 [0 Stock § [0 Municipal 10 0 Other oo
3 [0 Irrigation 7 {1 Public supply
4 O Industrial 8 [ Cooling & air conditioning
METHOD OF CONSTRUCTION *
1 {J Cabie tool s [1 Air percussion 9 [J Driving
2 gEtJtary %conven;ional) s [] Boring 1o 1 Digging \,_, ) T 0 9 6
3 otary (reverse] 7 O Di d o[ Other e \ﬁ i
4 {1 Rotary (air) s 0 Jelz?tri?\(;n “
T
of Well Contractor Well Conftractor’s Licence No. > Data 58 Con?{c‘to 5962 |Date received 63-68 |80
i 723 |source -~
Gh k. Dewuds 10 dS z 45 APR 14 1908
w Date of inspection Inspector
— - ]
O AT L AO |8
Well Technician's Licence No. E Remarks
T-a_S  ||5 ‘
(7] .
Subgnjssion date gl 2 s
Gsan]il o
Y H L
i J 0506 (07/94) Front Form 9
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WATER WELL RECORD

Municipality Con.

1 692731 8 6.9003 !C]ON1 | | Of

L ¢ 22 23 24

2527

Lot

O

Township/Borough/City/Town/Village Con block tract survey, etc.

LWH 1TECHURCH STOUFFAUCE

Address Date
RICHMonA) H IAL °°""‘"9‘e"°77 %"Z
Easting Northing Elevaticn RC Basin Code H i v
2 W1 629396 SN EE T |25_| AN T I P PRI I I A
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other matenals General description Fm?nepm - fee:o

BRoWN

CLAY

St SAMNI o | 1Y

SREWN

SANMNY

& RAUVE (

VCLRY 110 |12/

AL/ £ CLdY SAAMD SIONES 2l 135
BAownN | SAMND CRY VE C CEMENTELD '3 /55

- |6rey ([ meEn SANY GCRAVE C 155|163
BLLE 2% AV SAING CRAVEL STREANK 5 /€3 | 255
CREY |Mep SAND FIME SANO QIR T 235 |26%

Blues | CLoy GRAVEL 2E6Y | 266

| REY |CrS SAND CrRA vE 266 \275

71

PUMPING TEST

FINAL

1 3 Pump

Pumping test method

2 ] Bailer

CLAY F75 |7 77
ST 4 L] L | b b Ve e L1 Ll [ |t b | 1] Ll
32 L1 Ll 11 e D e Ll L1 Ll L1 Cle b b NN
10 14 15 21 32 43 54 BS 72 80
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssﬁs lg; ;lpeniﬂg Diameter  34-38 e
. Inside Wwall Depth - feet = t 6 o
‘;"{?‘FJJ{” una Kind of water diam Material thickness meep o L 't 3 5 inches L
' 3 [ Sulphur inches inches 5 Material and type Depth at top of screen | 30
4+ O Minerals ! by P ,
| O] Fresh j g aqlphulr 4 [ Open hole
1 nerails :
O Salty ¢ [ Gas ° L] Plastic PLUGGING & SEALING RECORD
[] Fresh 3 L Suiphur ;%gt:li:amzad ;gAnnlﬂar L AD frent N
a [] Minerals 3 [ Concrate Depth set at - feet _ _
[} Saty ;. 5 Gas + £ Open hole From To Material and type (Cement grout, bentonite, etc.)
3 O Sulphur 5 (1 Plastic .
0 Erest 4 01 Minerals 222 | 1 O Steal | © BEMNTIONITE G AROU
o Ll Gas 2 (] Galvanized - /ﬂ ~.
0] Fresh > o Sulphur 3 (J Concrete j-( /'z(: KER
4 [] Minerals 4 [J Open hole
| 2 L Saly s [ Plastic

LOCATION OF WELL

Water

2 O Observation well
3 [ Test hole
4 ] Aecharge well

TATUS OF WELL

5 [J Abandoned, insufficient supply
6 (] Abandoned, poor quality
7 [0 Abandoned (Other)

8 [J Dewatering

supply

S4

. Water lavel 25 . _ In diagram below show distances of well from road and lot line.
Static level end of pumping Water levels during 1 0 Pumping 2 [ Hacovery Indicate north by arrow.
18-21 2224 | 15 minutes 30 minutes _ 45 minutes 60 minutes Z f Q /
148.2\1497 |jyq | 5 9o 2 a
ot foot /9 !aet i P /9. %et /97 feet | 4 1
If flowing give rate Pump intake set at Water at end of test ' ﬁ uﬂ a ﬁ 04#
— GPM feet Clear [ Cloudy
Racommended pump type Recommended | 4345 |  Recommended 46-49 A
] Shallow  #Beep pump setting / 5:0 pump rate 3 0 oy -
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ONtario weitmen [ ' A 032848 o83 ot W v o

Regulation 903 Ontario Water Resources Act

‘Instructions for Completing Form : A Og\\y"f § - Pa:qe —of __

* Foruse in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordlngtor at 416-235-6203.

All metre measurements shall be reported to 1/10* of a metre. ‘

Please print clearly in blue or black ink only.

Well Owner’s Information and Location of Well Information ) : Lot

" Mugjstry Use Only

ey
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Hole Diameter Construction Record  \y FEET Test of Well Yield
Depth  ~Metres | Diameter Inside . Wall Depth Metes Pumping test method | Draw Down Recovery
From To Centimetres diam Material thickness : . TirT\e Water Level Tirpe Water Level
O ( (H centimetres centimetres From To min | Metres | min | Metres
4 Pump in fat - |Static
~ Casing ‘ &5 Level ‘40«&
{ Steel | |Fibregl Pumpmg rate - 1 k.6 |1
% - SC gass 1 (ltres/mi |
astic 1t '
Water Record [ Galvanized e ’ l? & 0 Alfda Duration of pumping 2 \{H i 2
- : hrs + Q min
X\(ater f\%?fés / Kind of Water []Steel [ JFibreglass : —
= . Final water levelend | 3 'J.H A 3
DSt e Fresh [ | Sulphur [ | Ptastic[_] Concrete of pumm l
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[ ] Other: : Recommended pump | 4 {&{, ( 4
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- il i
After test of well yield, water was [ Ptastic D onerete 6) \ %& %S\ ’ (litres/min) 25 25
[]Clear and sediment free [ ]Galvanized $ Mpumping discontin- | 30 fftg . | [ 30
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[ Other, specify £ 10¢ No Casing or Screen 40 |, 40
i € []Open hole 5o T 50
Chlorinated @Yes [ INo . ‘ 60 | ol .V | 60
Plugging and Sealing Record W] Annular space  [] Abandonmient Location of Well
Depth set at - Metres ; i Volume Placed In diagram below show distances of well from road, lot line, and building.
From To Material and type (bentonite slurry, neat cement slurry) etc. {cubic metres) Indica?e north by arrow.

6 lem | Rexiule REASEAL 3 Hte v

o' —

Method of Construction

Woopive AVE

] Cable-Tool m Rotary (air) ] Diamond [ pigging:
[] Rotary (conventional) { ] Air percussion 1 Jetting [] other
[]Rotary (reverse) [MBoring [ Driving
Water Use
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% Stock [JCommercial [ Not used _—
[] Irrigation [IMunicipal [[] Cooling & air conditioning Audit No. ) ~ Date Well Completed

Final Status of Well z 35896 d?‘ [.)Dq
] Water Supply [ ] Recharge well [ Unfinished [] Abandoned, (Other)| | Was the well owner’s information Date Dehvered YYY
[ ] Observation well [_] Abandoned, insufficient ‘supply ] Dewatering -+« || package delivered? [[Jves []No | |
[]Test Hole [] Abandoned, poor quality [] Replacement well
Well Contractor/Technician Information Ministry Use Only

Name of Well Contractor Well Coﬁactor iilca'nce No Data Source . Contractor ’
jﬂM&_wﬁIcﬁ_ﬂ' 9
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OREET Al ikerL 381

Signature szhniciary tractor ‘ Date Submitted | ..., D
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APPENDIX B

GROUNDWATER QUALITY



CADUCEZ=N CERTIFICATE OF ANALYSIS

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. F|na| Report
C.0.C.: - REPORT No. B21-38777
Report To: Caduceon Environmental Laboratories
Gaman Consultants Inc 112 Commerce Park Drive
7 Pinsent Court, Barrie ON L4N 8W8
Barrie ON L4N 6E3 Tel: 705-252-5743
Attention: Gary Hendy Fax: 705-252-5746
DATE RECEIVED: 25-Nov-21 JOB/PROJECT NO.: Limen Foretcon Drive
DATE REPORTED: 02-Dec-21 P.O. NUMBER: 21013.00
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D.: BH4 BH8 | ODWS
Sample I.D.: B21-38777-1 | B21-38777-2 Obiective Type of
Date Collected: 24-Nov-21 24-Nov-21 J Objective
Reference Date/Site
Parameter Units R.L. Method Analyzed
Nitrite (N) mg/L 0.1 | SM4110C | 01-Dec-21/0 <0.1 <0.1 1 MAC
Nitrate (N) mg/L 0.1 SM4110C | 01-Dec-21/0 0.5 1.0 10 MAC

ODWS - Ontario Drinking Water Standards

AO - Aesthetic Objectives

IMAC - Interim Maximum Acceptable Concentration
MAC - Maximum Acceptable Concentration

ODWO - D-5-5 Objective

OG - Operational Guidelines

J
- f -
il ? oA _A
WL - Warning Level - Sodium Restricted Diets

R.L. = Reporting Limit Christine Burke
Test methods may be modified from specified reference method unless indicated by an * Lab Manager
Site Analyzed=K-Kingston,W-Windsor,0-Ottawa,R-Richmond Hill,B-Barrie

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 1 of 1.




APPENDIX C

WATER BUDGET
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NOTES
BH8 @ Borehole location and designation (BH Logs not available)
BH22-1 @ Soil-Eng Borehole Location & Designation

Borehole locations are approximate
300 masl topographic contour metres above sea level

I
L1

Phase 2 Boundary (Approximate)

Existing Boreholes and Topography

Water Balance Evaluation, Phase 2 Limen Head Office,

15123 Woodbine Avenue
For SCAL Properties Ltd

Date: Feb-23 Scale: as shown

Project: 21013.02 Ref No:

Figure C-1

GAMAN Consultants Inc.
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Legend

BH Location Plan ! , ; - = : b 405 o= -
| Ji \ . % = L - : 3 ; \ : - =5 % ¥ Aurora Rd & Woodhine Ave
' f : - # o £

Soil Engineers Ltd
Reference No. 2108-5117
Drawing No. 1

NOTES Soil-Eng Borehole Map

Water Balance Evaluation, Phase 2 Limen Head Office,

15123 Woodbine Avenue
For SCAL Properties Ltd

® BH228 Soil-Eng Groundwater Monitor
® BHI10 Soil-Eng borehole Location

Date: Feb-23 Scale: as shown

Project: 21013.02 Ref No:

Figure

GAMAN Consultants Inc. 2




TABLE C-1 SUMMARY OF CLIMATIC STATIONS

Project: Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave (21013.02)

i i ) Total Distance from Site

Station Name Station ID years Monitored Years .
Precipitation (km)
Aurora NE 6150398 2003-2009 6 892 4km NW
Newmarket 3 615N002 1996-2002 16 817 4.6km NW
Ballantrea 6150460 1979-1992 13 902 8 Km East
Bruce Mills 2002-2021 19 885 13 KM South
Stouffville WPCP 1971-1993 22 851 13 Km Southwest
Goodwood Pumping Stat] 6158040 2004-2021 17 964 16 Km East
Uxbridge HY031 1983-1992 9 809 24 Km East
King Smoke Tree 6154142 1981-2010 30 853 10 Km West
Sharon 6157685 1961-1999 38 779 10 Km North
Buttonville A 615HMAK 1981-2010 30 853 18 Km South
Average Precipitation 861

2023-03-077:39 PMC:\Users\GARY\Documents\Projects\2021\21013 Limen Group\02 Phase 2\Tech\Ph2 Water Balance\Table C-1 to C-3 King Smoke Tree Climate Data.xIsx



TABLE C-2

CLIMATIC WATER BUDGET: CLIMATE NORMAL 1981-2010 (King Smoke Tree 1D6154142)
Potential Evapotranspiration
Project: Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave (21013.02)

Thornthwaite (1948)

Thornthwaite and Mather (1957

Mean Potential Daylight ngtgtt?:l Total Accumulated Change in Soil | Actual Evapo Unadjusted
Month Temperature Heat Index Eva'po—' Correction Evapo- Precipitation | Surplus (mm) | Deficit (mm) PPT - PET Potential Water Storage (mm) Moisture (mm) [ transpiration Moisture Deficit Moisture
o transpiration M (mm) (ST) (mm)
(°C) (mm) Value transpiration (mm) Loss (mm) (delta S) (mm) Surplus (mm)
(mm)
January -7.4 0.0 0.0 0.81 0.0 51.7 51.7 0.0 51.7 0.0 250.0 0.0 0.0 0.0 51.7
February -6.1 0.0 0.0 0.81 0.0 46.0 46.0 0.0 46.0 0.0 250.0 0.0 0.0 0.0 46.0
March -1.5 0.0 0.0 1.02 0.0 51.2 51.2 0.0 51.2 0.0 250.0 0.0 0.0 0.0 51.2
April 6 13 27.6 1.12 30.9 64.9 34.0 0.0 34.0 0.0 250.0 0.0 30.9 0.0 34.0
May 125 4.0 60.5 127 76.8 87.1 10.3 0.0 10.3 0.0 250.0 0.0 76.8 0.0 10.3
June 17.7 6.8 87.7 1.29 113.1 84.8 0.0 28.3 -28.3 -28.3 197.0 -53.0 137.8 -24.7 0.0
July 20.5 8.5 102.6 1.30 133.4 86.4 0.0 47.0 -47.0 -75.3 170.0 -27.0 113.4 20.0 0.0
August 19.6 7.9 97.8 1.20 117.3 88.4 0.0 28.9 -28.9 -104.2 125.0 -45.0 133.4 -16.1 0.0
September 15.3 5.4 75.0 1.04 78.0 84.2 6.2 0.0 6.2 0.0 131.2 6.2 78.0 0.0 0.0
October 8.6 2.3 40.5 0.95 38.5 72.9 34.4 0.0 34.4 0.0 250.0 118.8 38.5 0.0 -84.4
November 2.2 0.3 9.4 0.80 7.5 84.6 77.1 0.0 77.1 0.0 250.0 0.0 7.5 0.0 77.1
December -3.7 0.0 0.0 0.74 0.0 55.5 55.5 0.0 55.5 0.0 250.0 0.0 0.0 0.0 55.5
TOTALS 36.5 595.6 857.7 366.4 104.2 262.1 -207.8 2623.2 0.0 616.3 -20.8 241.4
TOTAL WATER SURPLUS 262.1 mm TOTAL MOISTURE SURPLUS 241.4 mm
NOTES:
1) Water budget adjusted for latitude and daylight.
2) (°C) - Represents calculated mean of daily temperatures for the month.
3) Precipitation and Temperature data from the King Smoke Tree Latitude 44°01'00.00" N, Longitude 79°31'00.00" W, elevation 352 masl| 557.1

4) Total Water Surplus (Thornthwaite, 1948) is calculated as total precipitation minus adjusted potential evapotranspiration.
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TABLE C-3(A): PRE-DEVELOPMENT AND POST-DEVELOPMENT INFILTRATION FACTORS
Project: Water Balance Evaluation Phase 2 Limen Head Office (21013.02)

MOECC 1995 Hydrogeological Technical Information Requirements (page 4-62)

Desription of Area/Development Site Pre-development Post-development

TOPOGRAPHY Factor Description Factor Description Factor

Flat'Iylng, average slope < 0.6m/km 0.3 Slopes = Between Flat

Rolling land average slope of 2.8-3.8m 0.2 0.1 . 0.2
- 27m/km and Rolling

Hilly land, average slopes of 28-47 metres 0.1

SOILS

Tight impervious Clay 0.1 Clay and loam 0.2

Medium combinations of clay and loam 0.2 Clay and loam 0.2 0

open sandy loam 0.4

COVER

Cultivated land 0.1 Agricultural

Woodland 0.2 & land 0.1 Open space 0.1

Total Infiltration factor for pervious areas with medium

combinations of clay and loam pre-development and post- 0.4 Clay and Loam 0.5

development.
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TABLE C-3(B): PRE-DEVELOPMENT AND POST-DEVELOPMENT WATER BUDGETS

Project: Water Balance Evaluation Phase 2 Limen Head Office 15123 Woodbine Ave (21013.02)

PRE-DEVELOPMENT WATER BUDGET

Water Surplus (mm/yr) 241.4
Infiltration Areas (ha) 4.02
Pre-Development Infiltration Factor 0.4
Total Recharge m3/yr 3,881
Total Recharge mm/yr 97
Runoff m3/year 5,821
Landscape & Other
POST-DEVELOPMENT RECHARGE RATES sewage bed | 2-storey office impervious |Impervious |[Totals
area bld Parking Lot areas Areas*
90% Total Precipication (mm/yr) 772
Water Surplus (mm/yr) 241.4 241.4 241.4 241.4
Areas (ha) 1.130 0.4924 2.398 0.000 4.020
Infiltration Factor 0.5 0 0 0 0
Recharge from precipitation m3/yr 1,364 - - - - 1,364
Runoff m3/year 1,364 1,188 5,788 - - 8,340
Recharge Deficit (A-B) m3/year 2,517

Assumptions: (1) stormwater pond is lined, (2) site grading changes topography to gentler slopes, fill soils similar in composition to native soils
*Impervious areas include: Building, parking areas, 90% total precipitation
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