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1 Introduction

Central Earth Engineering Inc. (CEE) was retained by Soheil and Mohamad Fayaz to complete a hydrogeological
investigation and report for the proposed 28 lot residential development to be located at 893 and 911 Lockhart
Road, in Innisfil, Ontario. A site location plan is provided as Figure 1. The portion of the property to be developed
with the residential dwellings is rectangular in shape and measures approximately 240 metres long (east to west)
by 80 metres wide (north to south). The majority of the property is generally vacant and vegetated with trees and
grass, with the exception of a single-family residential dwelling located at 893 Lockhart Road. The site gently
slopes from near Elev. 245 metres at the southwestern limit of the site to near Elev. 239 metres at the northeastern
limit of the site. An aerial image of the site with existing topography is shown on Figure 2A.

CEE was provided with the following drawing in preparation of this report: “Concept Plan 9a,” Project No. FAY-
19035, dated August 15, 2019, by Jones Consulting Group Ltd. It is understood that the site has a total area of
2.22 hectares and the proposed development will consist of demolishing any existing structures and constructing
a new 28-lot residential subdivision. It is unknown if the proposed dwellings will have basement levels. A 20-metre-
wide roadway will run through the site and will connect to Lockhart Road in two locations near the east and west
ends of the site. A stormwater management area with an area of 0.15 hectares will be constructed near the
northeastern entrance to the site. Proposed site grades were not provided to CEE but there are not expected to
be any significant grade changes to accommodate the development. The proposed preliminary site conditions are
shown on Figure 2B.

This area of Innisfil is not municipally serviced. Based on our correspondence, it is understood that this
development will not proceed until such time that the property will have municipal water and sanitary services,
such that no private wells or septic systems will be required. This report has been prepared reflecting this, and the
scope of work did not include a D-5-4 (individual on-site sewage system study) or a D-5-5 (private wells water
supply assessment).

This report has been prepared following Conservation Authority guidelines for hydrogeological report submissions.
CEE has also been retained to complete a geotechnical report for the site under a separate cover.

2 Site Setting

2.1  Physiography, Surficial and Bedrock Geology

The site is located within the physiographic area denoted as the Peterborough Drumlin Field (Chapman & Putnam,
1984). Based on surficial and bedrock geology mapping of the site by the Ontario Geological Survey, the surficial
geology at the site consists stone-poor, sandy silt to silty sand textured glacial till on Paleozoic terrain. Surficial
geology at the site also consists of coarse-textured glaciolacustrine deposits of sands and gravels. At depth,
limestone and shale bedrock of the Verulam Formation is present.
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2.2 Topography and Drainage

The existing site slopes gently from the southwest towards the northeast, with grades near Elev. 245 metres at
the southwestern property limit to Elev. 239 metres near the northeastern property limit. Existing site contours are
shown on Figure 2A. The land surrounding the site gently slopes to the east and northeast. No surface water
features were observed on the site.

This site is in the Innisfil Creeks subwatershed, which is part of the Lake Simcoe watershed. The Ontario Flow
Assessment Tool (OFAT) by MNRF and existing topography show the site and surrounding area generally drain
into a creek located northeast of the site. The creek generally flows to the east and eventually outlets into Lake
Simcoe, about 1.7 km east of the site.

2.3 MECP Well Records

Ministry of Environment, Conservation and Parks (MECP) water well records were obtained within 500 metres of
the site area to assess the general nature of the groundwater resource in near vicinity of the site, and
historical/current uses of wells in the area. Thirty-four (34) well records were found, and a summary of the data
obtained from this review is presented below. The approximate MECP well locations are shown on Figure 4 and
the well records are included in Appendix D.

The well records provide generic information about where groundwater was encountered. The records indicate
that groundwater was encountered at depths ranging from 1.4 to 18 metres below grade. It is noted that the wells
were installed in different stratigraphic units and for different purposes (e.g. monitoring, domestic use, etc.) and
may not reflect a stabilized groundwater level. The wells were installed for the following uses:

e Nineteen (19) of the wells were installed for domestic use;
e Eight (8) were not used or were decommissioned;

o Three (3) were used for monitoring purposes;

e Two (2) were used for farming;

o One (1) was used for municipal purposes.

The stratigraphic descriptions within the MECP monitoring well records are typically inaccurate due to the
methodology in which they are determined (observations of cuttings and no consistency between descriptions of
soil between different drillers). Though this is the case, an overall sense of the deep stratigraphy can be determined
by looking at commonalities between most stratigraphic descriptions and where the wells were terminated in an
aquifer. In the area surrounding the site, the well records generally indicate that there is an upper layer of “sand,”
followed by “clays,” sometimes followed by deeper “sand” deposits. This is relatively consistent with the CEE
borehole findings discussed in Section 4.

2.4  Visual Inspection of Site

The portion of the property to be developed with the residential dwellings is rectangular in shape and measures
approximately 240 metres long (east to west) by 80 metres wide (north to south). The parcel of land at 911 Lockhart
Road is vacant and is vegetated with trees and some grass and the parcel of land at 893 Lockhart Road contains
a single-family residential dwelling. The site gently slopes from near Elev. 245 metres at the southwestern limit to
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near Elev. 239 metres at the northeastern limit. An aerial image of the site with existing topography is shown on
Figure 2A.

Based on our preliminary visual estimates, it appears the following hard cover and soft cover surfaces exist:

e Hard Cover — existing dwelling and driveway (3%).
e Soft Cover — forested area, some grass areas (97%).

In general, surface drainage occurs as sheet drainage across the site, and will generally flow to the northeast
based on the site topography. A roadside ditch runs adjacent to Lockhart Road and likely helps to convey runoff
to the east / northeast.

2.5 Regulatory Requirements

2.5.1 Source Water Protection

The following documents should be used in determination of the regulatory requirements when it comes to
maintaining hydrogeological function at this site:

e “Lake Simcoe Protection Plan”, dated July 2009, by MOECC, MNR & LSRCA.

o “Approved South Georgian Bay Lake Simcoe Source Protection Plan”, dated January 26, 2015, by
LSRCA.

o “Lake Simcoe Protection Plan Water Budget Policy for LSPP 4.8-DP and 6.40-DP,” dated November 2018,
by LSRCA.

The Lake Simcoe Protection Plan (LSPP) Designated Policy (DP) 6.36 builds on the Provincial Policy Statement
(PPS) and Clean Water Act, 2006, to define a Significant Groundwater Recharge Area (SGRA). The definition
from the LSPP is below.

e “6.36-DP: A significant groundwater recharge are is an area identified,
0 as a significant groundwater recharge area by any public body for the purposes of implementing
the PPS;
0 as a significant groundwater recharge area in the assessment report required under the Clean
Water Act, 2006, for the Lake Simcoe and Couchiching/Black River Source Protection Area; or
0 by the LSRCA in partnership with MOE and MNR as an ecologically significant groundwater
recharge area in accordance with the guidelines developed under policy 6.37.”

Based on Simcoe County online mapping, the following is noted:

o Wellhead Protection Area (WHPA): The site is not located within a WHPA Q1 or Q2 (Figure 5A);

e Significant Groundwater Recharge Area (SGRA): The site is not located within an SGRA (Figure 5B).
However, upon consultation with LSRCA it was indicated that Simcoe County mapping does not show the
most updated LSPP SGRA mapping for the site. LSRCA provided a map showing that 893 and 911
Lockhart Road are both located within an ESGRA, and as such the site is within an SGRA as defined in
the LSPP (map from LSRCA is provided in Appendix G); and

e Highly Vulnerable Aquifer (HVA): The site is not located within an HVA (Figure 5C).
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“Lake Simcoe Protection Plan Water Budget Policy for LSPP 4.8-DP and 6.40-DP,” (by LSRCA, dated November
2018) Section 6.0 describes the policy hierarchy for water balance required for Lake Simcoe Watershed. The
policies from most to least stringent are described below:

1. Source Protection Plan Land Use Policy (SPP LUP) 12: “Planning Approval Authorities shall only permit
new major development (excluding single detached residential, barns and non-commercial structures that
are accessory to an agricultural operation) in a WHPA-QZ2 where the activity would be a significant drinking
water threat, where it can be demonstrated through the submission of a hydrogeological study that the
existing water balance can be maintained through the use of best management practices such as low
impact development. Where necessary, implementation and maximization of off-site recharge
enhancement within the same WHPA-Q2 to compensate for any predicted loss of recharge from the
development.”

2. Designated Policy (DP) 6.40: “Outside of the Oak Ridges Moraine area, an application for major
development within a significant groundwater recharge area (SGRA) shall be accompanied by an
environmental impact study that demonstrates that the quality and quantity of groundwater in these areas
and the function of the recharge areas will be protected, improved or restored.”

3. Designated Policy (DP) 4.8 d): “An application for major development shall be accompanied by a
stormwater management plan that demonstrates: through an evaluation of anticipated changes in the
water balance between pre-development and post-development, how such changes shall be minimized.”

The proposed development is not within a WHPA-Q2, therefore SPP LUP-12 does not apply. The development is
within an SGRA as defined by the LSPP, therefore DP-6.40 applies and is addressed in the report in Section 5.
The proposed development at the site is considered a major development by the Lake Simcoe Protection Plan
(LSPP) since more than 500 m? of impervious surface (dwellings, roadway) will be created. As the development
is considered a “major” development, DP-4.8 applies and will be addressed in this report using a water balance
as discussed in Section 5.3.

The site is within an LSPP SGRA/ESGRA but the proposed land use will be low density residential and the site is
not within an HVA or WHPA. Based on Table 2 in “Lake Simcoe Protection Plan Water Budget Policy for LSPP
4.8-DP and 6.40-DP,” infiltration-based practices are permitted for this site for runoff from impervious areas,
vegetated areas, and rooftops.

The following policy will also apply at the site:
e “Phosphorous Offsetting Policy”, dated September 2017, by LSRCA.

Section 4.4 Phosphorous Offsetting Policies in the above document discusses the applicable policies, including
that the application for a major development ... shall be accompanied by a Preliminary Phosphorous Budget as
part of an overall Functional Servicing Report or Preliminary Stormwater Management Report.” Phosphorous
offsetting must be carried out as part of the stormwater management report to be completed for the site by others.
Some additional details are provided in Section 5.4.3 of this report.

The following document is also referenced for content in the hydrogeological report:

o “Engineering Design Standards Specification Manual,” Revision 5 dated May 2019, by the Town of Innisfil.
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2.5.2 Temporary Groundwater Dewatering

The volume of water entering the excavation will be based on both ground water infiltration and precipitation
events. Based on recent regulation changes made by O.Reg. 63/16, the following dewatering limits and
requirements are as follows:

o Construction Dewatering less than 50,000 L/day: The takings of both groundwater and stormwater do not
require a hydrogeological report and does not require a Permit to Take Water (PTTW) from the Ministry
of Environment, Conservation and Parks (MECP).

o Construction Dewatering greater than 50,000 L/day and less than 400,000 L/day: The taking of
groundwater and/or stormwater requires a hydrogeological report and registration on the Environmental
Sector Activity Registry (EASR) but does not require a Permit to Take Water (PTTW) from the MECP.

e Construction Dewatering greater than 400,000 L/day: The taking of groundwater and/or stormwater
requires a hydrogeological report and requires a Permit to Take Water (PTTW) from the MECP.

3 Procedures and Methodology

Prior to the commencement of drilling activities, the locations of underground utilities including natural gas,
electrical, telephone, water, etc. were marked out by public and private utility locating companies. The fieldwork
for the drilling program was carried out on October 24", 2019. A total of four boreholes (Boreholes 1 to 4) were
advanced on site by Drilltech Drilling using a track-mounted drill rig. To advance the boreholes, continuous flight
solid stem augers and standard soil sampling equipment was utilized. All samples were collected as per ASTM
D1586 to assess the strength characteristics of the substrate.

Borehole 4 was advanced adjacent to Borehole 1 to facilitate the installation of a shallower monitoring well, and
as such, was augered straight to a depth of 4.6 metres without recovering soil samples.

The boreholes were advanced to depths of 4.6 to 9.6 metres below existing grade. The horizontal locations were
laid out in the field by CEE prior to the drilling operations. Ground surface elevations of the boreholes were
measured using survey equipment in reference to a geodetic benchmark (iron bars located at the eastern and
western ends of the site) with known geodetic elevations. GPS measurements measured with a handheld GPS
unit and referenced to the NAD 83 geodetic datum.

The CEE field staff examined and classified characteristics of the soils encountered in the boreholes, including the
presence of fill materials, made groundwater observations during and upon completion of the drilling, recorded
observations of borehole construction, and processed the recovered samples. Soil sampling was conducted at
regular intervals for the full depth of the borehole. The boreholes were backfilled upon completion. All recovered
soil samples were logged in the field, carefully packaged and transported to the laboratory for more detailed
examination and classification. In the laboratory, the samples were classified as to their visual and textural
characteristics and geotechnical laboratory testing was carried out with the results included in Appendix B. Four
(4) monitoring wells were installed (one per borehole) to facilitate long-term ground water monitoring.
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4 Subsurface Conditions

4.1 General Overview

The detailed soil profiles encountered in the boreholes are indicated on the attached borehole logs in Appendix A
and a subsurface profile is included as Figure 3. The borehole locations are shown on Figure 2A (aerial image)
and 2B (proposed site) and the geotechnical laboratory results are included in Appendix B. It should be noted that
the conditions indicated on the borehole logs and subsurface profile are for specific locations only and can vary
between and beyond the borehole locations. It should be noted that the soil boundaries indicated on the borehole
logs and subsurface profile are inferred from non-continuous sampling and observations during drilling. These
boundaries are intended to reflect approximate transition zones and should not be interpreted as exact planes of
geological change.

In addition, the descriptions provided in the borehole logs are inferred from a variety of factors, including: visual
observations of the soil samples retrieved, laboratory testing, measurements prior to and after drilling, and the
drilling process itself (speed of drilling, shaking/grinding of the augers, etc.). The passage of time also may result
in changes in conditions interpreted to exist at locations where sampling was conducted.

Borehole 4 was advanced within 2 metres of Borehole 1 to facilitate the installation of a shallower monitoring well
to determine perched water conditions in this area of the site. This borehole was augered straight to a depth of 4.6
metres without recovering soil samples. Due to the proximity of Borehole 4 to Borehole 1, the stratigraphic
conditions are inferred to be consistent between these two boreholes.

4.2  Stratigraphy

Boreholes 1 to 3 encountered a layer of topsoil at the ground surface that ranged from 150 to 200 mm thick.

Boreholes 1 to 3 encountered a deposit of sand with some silt to being silty underlying the topsoil. The reddish-
brown to brown and moist sand extended to depths of 0.8 to 1.0 metres below grade (Elev. 242.6 to 238.4 metres).
The Standard Penetration Test (SPT) results (“N” Values) measured in the sand ranged from 3 to 8 blows per
300 mm of penetration, indicating a very loose to loose relative density.

All three boreholes encountered a deposit of glacial till with a cohesive matrix consisting of clayey and sandy silt
with trace gravel underlying the upper sand deposit. The clayey and sandy silt glacial till was encountered at
depths of 0.8 to 1.0 metres below grade (Elev. 242.6 to 238.4 metres) and extended to depths of 3.1 to 6.1 metres
below grade (Elev. 238.7 to 236.2 metres). The glacial till was brown to greyish-brown and moist. The SPT “N”
Values measured in the glacial till ranged from 7 to 30 blows per 300 mm of penetration. Pocket penetrometer
testing was also carried out on the recovered (but disturbed) glacial till samples to obtain a general sense of the
undrained shear strength of the cohesive soil. The pocket penetrometer results indicate the undrained shear
strength ranges from approximately 50 to greater than 225 kPa (typically greater than 225 kPa), indicating a firm
to hard consistency.

The glacial till was interbedded by deposit of cohesionless soils with Boreholes 1 and 2. It is expected that these
interbedded deposits are discontinuous and are of limited extent across the site. The cohesionless deposits were
as follows:
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e Borehole 1 encountered a silty sand with trace gravel from a depth of 3.1 metres (Elev. 240.2 metres) to
a depth of 4.6 metres below grade (Elev. 238.7 metres). The silty sand was brown and wet, and the SPT
“N” Value was 23 blows per 300 mm, indicating a compact relative density.

e Borehole 2 encountered a silt with some sand and trace clay from a depth of 1.0 metre (Elev. 242.3
metres) to 2.5 metres below grade (Elev. 240.8 metres). The silt was brown and moist, and the SPT “N”
Values were 12 and 10 blows per 300 mm of penetration, indicating a compact relative density.

The glacial till deposit encountered in Boreholes 1 to 3 was underlain by a cohesive deposit of clayey silt with
some sand. The grey and moist clayey silt was encountered at depths of 3.1 to 6.1 metres below grade (Elev.
238.7 to 236.2 metres). The clayey silt extended beyond the vertical depth of investigation in Boreholes 1 and 2
at 9.6 metres below grade (Elev. 233.7 to 233.6 metres) and extended to a depth of 9.1 metres (Elev. 230.1
metres) in Borehole 3. The SPT “N” Values measured in the clayey silt ranged from 21 to 90 blows per 300 mm of
penetration. Pocket penetrometer testing was also carried out on the recovered (but disturbed) soil samples to
obtain a general sense of the undrained shear strength of the cohesive soil. The pocket penetrometer results
indicate the undrained shear strength ranges from approximately 175 to greater than 225 kPa (typically greater
than 225 kPa), indicating a very stiff to hard consistency.

A deposit of fine to medium sand with trace silt was encountered in Borehole 3 underlying the clayey silt deposit.
The fine to medium sand was encountered at a depth of 9.1 metres (Elev. 230.1 metres) and extended beyond
the vertical depth of investigation at 9.6 metres below grade (Elev. 229.6 metres). The sand was greyish-brown
and wet, and the SPT “N” value measured in the sand was 28 blows per 300 mm of penetration, indicating a
compact relative density.

4.3 Ground Water

4.3.1 Ground Water Levels

Unstabilized ground water level measurements and cave measurements were taken upon completion of drilling of
each borehole. These measurements provide a rough estimate of the possible excavation and temporary ground
water control constructability considerations that may arise. The unstabilized water level after completion of drilling
ranged from being 2.3 metres below grade to being dry. Monitoring wells were installed in Boreholes 1 to 4 to
facilitate measurements of stabilized and long-term ground water levels. The results shown on the borehole logs
in Appendices A and are summarized in the table below.

Monitorin Well Screen Location Depth / Elevation (m) of Groundwater Table
Well 9 Strata Screened
Depth (m) | Elevation (m) Oct. 30", 2019 | Nov. 15", 2019 | Dec. 2", 2019
1 6.9t0 8.4 236.3 t0 234.8 3.4/239.8* 2.2/241.0 3.3/239.9*
Clayey Silt
2 7.7t09.2 235.6 to 234.1 7.5/235.8* 3.3/240.0 7.5/235.8*
3 741089  231.8t02303 Clavey Silt(andlikely underlying g 7,535 5 6.4/232.8 6.4/232.8
Fine to Medium Sand)
4 3.1t04.6 240.3 10 238.8 Silty Sand 2.1/241.3 1.8/241.6 1.8/2415

*Note 1: Due to the very low hydraulic conductivity of the clayey silt deposit, it is expected that the water level readings taken on October 30
(approx. 1 week after drilling) and December 2 (approx. 2 weeks after conducting rising head test) may not be reflective of the stabilized
groundwater elevation.
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Based on the results of the water levels and moisture contents of the recovered soil samples, it is expected that
the prevailing groundwater table is located on the order of about 2 to 3 metres below grade across the site. It is
expected that the groundwater flow gradient is from the higher elevation in the southwest of the site to the lower
elevation in the northeast of the site.

The water level within Borehole 3 was noted to be significantly deeper, on the order of 6 metres below grade. This
monitoring well was likely partially screened in the underlying wet sand deposit which may have a different
piezometric head than the surficial clayey silt and upper silty sand deposits.

The cohesionless soils at the site are relatively permeable and will allow for the free flow of water when wet,
whereas the clayey silt glacial till and clayey silt deposits have a significantly lower permeability, precluding free
flow of water.

CEE is also carrying out monthly groundwater level measurements for one year which will be summarized in a
separate letter report.

4.3.2 In-Situ Permeability and Infiltration

Four rising head tests were completed in the monitoring wells installed in Boreholes 1 to 4 on November 15™,
2019. Water was manually purged from the monitoring wells using LDPE piping and a foot valve. The static water
level within each monitoring well was measured prior to the start of testing, and the change in water level was
monitored at select time intervals once the water had been purged from the monitoring well. The tests were
completed to estimate the horizontal hydraulic conductivity (K) of the soils at the well screen depths.

A hydraulic conductivity value was calculated from the rising head data using Hvorslev’s solution (1951). Due to
low permeability, the rising head tests conducted in the monitoring wells installed in Boreholes 1 and 2 (installed
within the clayey silt) were of such low permeability that they did not recover sufficiently to reach To, which is the
time required for the water level to rise to 37% of the initial change (i.e. drop) in water level. As such, the results
were approximated by extrapolating a line of best fit to estimate To. The semi-log plot for drawdown versus time
for the two tests with adequate recovery (monitoring wells installed in Boreholes 3 and 4) are provided in Appendix
C and are summarized in the table below.

Well Screen Location

Monitoring Well Strata Screened Hydraulic Conductivity
Depth (m) Elevation (m)
1 6.9t0 8.4 236.3 to0 234.8 10° m/s*
Clayey Silt
2 7.7109.2 235.6 to 234.1 10° m/s*

Clayey Silt (and likely

3 7.4t08.9 231.8 10 230.3 underlying Fine to Medium 1x10%m/s
Sand)
4 3.1t04.6 240.3 to 238.8 Silty Sand 4 x10°m/s

*Estimated through extrapolation of initial rising head test data conducted which showed almost no recovery of the lowered groundwater over
1 hour time.
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The screen for Monitoring Well 3 was installed mostly within the clayey silt deposit but extends into the upper zone
of the underlying wet and fine to medium sand deposit. The hydraulic conductivity measured in Well 3 is expected
to be more representative of the underlying fine to medium sand and not the clayey silt deposit.

In addition to the above-noted permeability data, the hydraulic conductivity of the soils encountered on site was
estimated from grain size distribution curves (as provided in Appendix B). According to Freeze and Cherry (1979),
the typical hydraulic conductivity of the strata investigated are:

e Sand: 10 m/s to 10° m/s
e Silty Sand: 103 m/s to 107 m/s
o Silt: 10" m/s to 10° m/s
e Glacial Till: 10 m/s to 102 m/s
¢ Clayey Silt: 108 m/s to 10" m/s

The actual measured hydraulic conductivity of the silty sand and clayey silt deposits are within the expected range.
It is noted that the upper sand to silty sand deposit in Boreholes 1 to 3 and the silt in Borehole 2 are above the
current groundwater table. For the purposes of design, following hydraulic conductivities are recommended for
this site:

e Upper Sand to Silty Sand Deposit (Near Surface): 1x10% m/s
o Silt (Borehole 2): 1x107 m/s
o Wet Silty Sand (Boreholes 1 and 4): 5x10% m/s
e Clayey Silt Glacial Till and Clayey Silt Deposits: 1x10°m/s

Determination of percolation rates are based on the “Ministry of Municipal Affairs and Housing (MMAH)
Supplementary Guidelines SB-6, Percolation Time and Soil Descriptions, September 14, 2012”. It is expected that
potential infiltration measures that may be implemented at the site will likely be made in the upper 2 metres of
existing ground surface. Under the Unified Soil Classification System, the upper sand with some silt to silty sand
would be characterized as S.M. and the clayey silt glacial till and silt in Borehole 2 would be characterized as M.L.
Based on this document, the soil type, and the results of the hydraulic conductivity testing, the estimated
percolation rate (T-Time) for the near surface soils would be as follows:

e Upper Sand to Silty Sand (S.M.): 12 mins/cm (50 mm/hr)
e Siltin Borehole 2 (M.L.): 20 mins/cm (30 mm/hr)
e Clayey Silt Glacial Till (M.L.): Over 50 mins/cm (less than 12 mm/hr)

4.3.3 Baseline Groundwater Chemical Testing

To assess the suitability for discharge of pumped groundwater to the land surface during potential dewatering
activities, one (1) unfiltered and one (1) filtered groundwater sample were collected from the monitoring well
installed in Borehole 1 on November 15" 2019. The samples were collected and placed into pre-cleaned
laboratory-supplied vials and/or bottles provided with analytical test group specific preservatives, as required.
Dedicated nitrile gloves were used during sample handling. The groundwater samples were submitted to CALA-
accredited Caduceon Environmental Laboratories for analysis.
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The groundwater samples were compared to Provincial Water Quality Objectives (PWQO). The results are
provided in Appendix F and the exceedances are summarized in the table below.

Sample ID Ground Water Sample Parameter Exceedances to PQWO
BH 1 (Unfiltered) Zinc, Lead, Iron, Copper, Cobalt
BH 1 (Filtered) Copper

It is expected that the measured levels of metals in the groundwater are naturally occurring and primarily from
suspended solids within the groundwater sample (with the possible exception of copper). This is corroborated by
the fact that the unfiltered sample had significantly more total metal concentrations than the sample that was run
through a 75 um filter. Groundwater quality mitigation measures are discussed in Section 5.4.3.

5 Discussion and Analysis

5.1 Proposed Development Plan

It is understood that the site has a total area of 2.22 hectares and the proposed development will consist of
demolishing any existing structures and constructing a new 28-lot residential subdivision. It is unknown if the
proposed dwellings will have basement levels. A 20-metre-wide roadway will run through the site and will connect
to Lockhart Road in two locations near the east and west ends of the site. A stormwater management area with
an area of 0.15 hectares will be constructed near the northeastern entrance to the site. Proposed site grades were
not provided to CEE but there are not expected to be any significant grade changes to accommodate the
development. The proposed preliminary site conditions are shown on Figure 2B.

This area of Innisfil is not municipally serviced. Based on our correspondence, it is understood that this
development will not proceed until such time that the property will have municipal water and sanitary services,
such that no private wells or septic systems will be required. This report has been prepared reflecting this, and the
scope of work did not include a D-5-4 (individual on-site sewage system study) or a D-5-5 (private wells water
supply assessment).

5.2 Ground Water Control Methodology

5.2.1 Temporary Construction Ground Water Control

Grading plans were not provided to CEE. It is unknown if excavations or utilities will extend below the prevailing
groundwater table. During times of high precipitation, some water may also collect at the base of excavations.

It is expected that the groundwater table is located on the order of about 2 to 3 metres below grade across the
site. The cohesionless soils at the site are relatively permeable and will allow for the free flow of water when wet,
whereas the clayey silt glacial till and clayey silt deposits have a significantly lower permeability, precluding free
flow of water.

It is noted that the upper surficial sand deposits and the silt interbedded within the glacial till in Borehole 2 were
above the groundwater table. Due to a relatively low permeability, excavations made below the groundwater table
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within the cohesive glacial till or clayey silt will likely not encounter significant amounts of free-flowing water.
Temporary groundwater control within the cohesive soils can likely be accomplished using local sump and pump
systems, and less than 50,000 L/day of construction dewatering is expected. Per O.Reg. 63/16, the takings for
both groundwater and stormwater will not require a hydrogeological report, registration on the Environmental
Sector Activity Registry (EASR), nor a Permit to Take Water (PTTW) from the Ministry of Environment,
Conservation and Parks (MECP).

Although the site soils are predominantly cohesive, the glacial till in Borehole 1 was interbedded with a
discontinuous layer of wet silty sand located in the groundwater table. There may be other discontinuous zones of
wet cohesionless soils at the site that were not captured by the boreholes. Free flowing water will enter excavations
made into the cohesionless layers below the groundwater table. Preliminary dewatering calculations show that the
expected water taking is also less than 50,000 L/day for this scenario.

It is expected that the groundwater inflows from these interbedded cohesionless deposits will not yield significant
amounts of groundwater, and can likely be controlled by placing strategically placed pumps at the base of the
excavation.

The zone of influence for drawdown is estimated to be small (i.e. 10 metres or less) and will only occur in relatively
short time period during the installation of site servicing. Therefore, any limited dewatering is not expected to
impact the nearby domestic water wells shown on the MECP Well Record database. These domestic wells are
also typically screened within deeper sand deposits below the clayey silt deposits, and the construction dewatering
and excavations will not extend below the clayey silt deposits. Negligible impacts to groundwater levels or flow
directions, base flow to nearby creeks, or other impacts to environmental features are expected due to the
dewatering being temporary only and a small zone of influence.

The exact scenario where these groundwater control techniques will work are estimates only and are directly
correlated to how coarse or fine the native soils are in an excavation and how deep the construction excavations
will extend. If the groundwater table is not controlled during construction, the base of the excavations will probably
be unstable, leading to difficulties in excavating and placement of pipes or footings. Once final grading and utility
plans become available, the plans should be sent to CEE for review to confirm the assumptions made in this
preliminary assessment of temporary groundwater control.

5.2.2 Permanent Building Drainage

For new structures that will be slab on grade with no basement levels, perimeter and under-slab drainage at the
foundation level is not required, provided that the underside of concrete slab is at least 200 mm above the
prevailing grade of the site and the surrounding surfaces slope away from the building at a gradient of at least 2%
to promote surface water run-off and to reduce groundwater infiltration adjacent to foundations. To minimize
infiltration of surface water, the upper 150 mm of backfill could comprise relatively impervious compacted soil
material (such as the clayey silt glacial till or clayey silt deposits from the site).

Where basements are constructed, all basement foundation walls must be provided with damp-proofing provisions
in conformance to the Ontario Building Code. Backfill along the foundation wall must consist of Granular ‘B’ Type
1 (OPSS 1010) for a minimum lateral distance of 600 mm out from the foundation wall. Alternatively, if a filtered
cellular drainage media is provided adjacent to the foundation wall, the backfill may consist of common earth fill.
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For buildings with basements, a perimeter drainage system must be installed that will remove any water that
infiltrates into the building backfill, to ensure that any water does not infiltrate into the basement. The perimeter
drains must consist of minimum 100 mm diameter perforated pipes wrapped in filter socks, sufficiently covered on
all sides by 19 mm clear stone. Perimeter drains should be directed to the sump underneath the basement floor
in solid pipes so as not to surcharge the underfloor drainage layer with water. All sump pumps should be on
emergency power for redundancy in case of a power outage. A typical detail is included in the geotechnical report
for the site under a separate cover.

If the basement level is set near or within the prevailing groundwater level, it is possible that perimeter drainage
issues may occur in the future (e.g. sump pump failure, blockage of drainage pipes, etc.), which would lead to
potential foundation cracking and basement flooding. These issues are typically more prevalent in soils that have
a high permeability (i.e. sands) where higher groundwater flow and discharge occurs. Basements can be set below
the groundwater table provided these risks are fully acknowledged and all obligations set by the governing bodies
in the jurisdiction are met which stipulate minimum clearance distances between basement slab elevation and
seasonal high groundwater table. It is noted that the Town of Innisfil typically requires a separation of 0.5 metres
from the seasonally high groundwater table and any proposed basement slab, regardless of soil type.

The proposed grades for the site are unknown. CEE is also carrying out monthly groundwater level measurements
for one year which will be summarized in a letter report.

5.3 Water Balance

5.3.1 Water Balance Components

A water balance is an accounting of the water resources within a given area. The water balance equates the
precipitation (P) over a given area to the summation of the change in ground water storage (S),
evapotranspiration/evaporation (ET), surface water runoff (R) and infiltration (I) using the following equation:

P=S+I+ET+R

The components of the water balance vary in space and time and depend on climatic conditions as well as the soll
and land cover conditions (i.e., rainfall intensity, land slope, soil hydraulic conductivity and vegetation). For
example, runoff occurs at a higher percentage during periods of snowmelt when the ground is frozen or during
intense rainfall events.

Precise measurement of the water balance components is difficult, and as such, approximations and
simplifications are made to characterize the water balance of a property. Field observations of the drainage
conditions, land cover and soil types, groundwater levels and local climatic records are important inputs to the
water balance calculations.

e Precipitation (P): For the purposes of approximating the annual precipitation at this site, the monthly rainfall
between 1981 and 2010 was used based on Government of Canada historical weather data for the Barrie
WPCC weather station (Climate ID 6110557 — 44.38 N, Longitude 79.69 W, Elevation 229 metres), which
is located relatively close to the site.

e Storage (S): Although there are groundwater storage gains and losses on a short-term basis, the net
change in groundwater storage on a long-term basis is assumed to be zero.
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e Evapotranspiration/Evaporation (PET): The evapotranspiration and evaporation components vary based
on the characteristics of the land surface cover (i.e., type of vegetation, soil moisture conditions,
perviousness of surfaces, etc.). Potential evapotranspiration refers to the water loss from a vegetated
surface to the atmosphere under conditions of an unlimited water supply. Evaporation occurs from a hard
surface (such as flat rooftops, asphalt, etc.).

e Water Surplus (R + I): The difference between the mean precipitation and evapotranspiration is referred
to as the water surplus. The water surplus is divided into two parts: as surface or overland runoff (R) and
the infiltration into the surficial soil (). The infiltration is comprised of two end member components: one
component that moves vertically downward to underlying aquifers (referred to as percolation, deep
infiltration or net recharge) and a second component that moves laterally through the near surface soil
profile or shallow soils as interflow that re-emerges locally to surface (i.e., as runoff) at some short distance
and time following precipitation.

5.3.2 Approach and Methodology

The analytical approach to calculate the water balance involves monthly soil-moisture balance calculations to
determine the pre-development infiltration volumes. The detailed water balance calculation is provided in Appendix
E, which are summarized in this and subsequent sections of the report. The following assumptions were used as
part of the soil-moisture balance calculations:

e A soil moisture balance approach assumes that soils do not release water as potential recharge while a
soil moisture deficit exists.

o During wetter periods, any excess of precipitation over evapotranspiration first goes to restore soil
moisture. Considering the nature of the cohesionless near surface soils (sand to silty sand) and a mostly
forested site, a soil moisture storage capacity of 250 mm was used.

e Once the soil moisture deficit is overcome, any further excess water can then pass through the soil as
infiltration and either become interflow (indirect runoff) or recharge (deep infiltration).

Monthly potential evapotranspiration calculations accounting for latitude, climate and the actual evapotranspiration
and water surplus components of the water balance based on the monthly precipitation and soil moisture
conditions was calculated. The MOECC SWM Planning and Design Manual (2003) methodology for calculating
total infiltration based on topography, soil type and land cover was used, and a corresponding infiltration factor
was calculated. The water surplus was multiplied by the infiltration factor to determine both the pre-existing and
post-condition annual volumes for run-off and infiltration for the property.

A post-development water balance scenario was also calculated based on the proposed land development plan,
as discussed in Section 5.3.3. The drawing, “Concept Plan 9a,” (Project No. FAY-19035, dated August 15, 2019,
by Jones Consulting Group Ltd.) shows preliminary information only (e.g. it does not show house footprints, exact
locations of roads, sidewalks, and driveways, etc.), and CEE had to make assumptions about the increase in hard
surfaces to calculate the post-development scenario. The water balance can be updated once site plans are
finalized.

It is noted that the infiltration and runoff values presented in Appendix E are estimates only. Single values are used
for the water balance calculations, but it is important to understand that infiltration rates are dependent upon the
hydraulic conductivity of the surficial soils which may vary over several orders of magnitude. As such, the margins
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of error for the calculated infiltration and runoff component values are potentially quite large. These margins of
error are recognized, but for the purposes of this assessment, the numbers used in the water balance calculations
are considered reasonable estimates based on the site-specific conditions and useful for comparison of pre- to
post-development conditions.

5.3.3 Pre and Post Water Balance

The detailed water balance calculations are included in Appendix E. The pre-development calculations are
summarized in the table below:

Pre-Development Land Use Pre-Development Average Z[Sé?aevglgﬂrr?fglt
AIOE] ROmET; VOl Infiltrat?on Volume
3
Soft Cover Hard Cover (m*year) (m3year)
97% (grass areas, forest) 3% (Dwelling, driveway) 1,990 5,848

The post-development calculations are summarized in the table below:

Post-Development Land Use Post-Development Average e el
Average Annual
Annual Runoff Volume Infiltration Vol
3iyear) nfiltration Volume
Soft Cover Hard Cover (my (m3year)
35% (grassed and 65% (estimated buildings and 11970 2110
landscaped areas) pavement areas) ’ ’

These calculations suggest that, without mitigation such as low impact development measures, the proposed
development will decrease average infiltration by about 3,738 m3/year. The proposed development will increase
runoff by about 9,980 m3/year (601% increase). The potential impacts of these changes and recommended
mitigation measures are discussed below.

54 Recommended Mitigation Measures

5.4.1 Runoff Quantity

Urban development of an area affects the natural water balance. The most significant difference is the addition of
impervious surfaces as a type of surface cover (i.e., roads, parking lots, driveways, and rooftops). Impervious
surfaces prevent infiltration of water into the soils and the removal of the vegetation reduces the evapotranspiration
component of the natural water balance. The evaporation component from impervious surfaces is relatively minor
(estimated to be 15% of precipitation) compared to the evapotranspiration component that occurs with vegetation
in this area (up to two thirds of precipitation). So, the net effect of the urbanization of the site is that most of the
precipitation that falls onto impervious surfaces increases the surplus water resulting in more direct runoff from
developed areas and reduced natural infiltration.

In conjunction with increased runoff, there is a reduction in infiltration to the shallow groundwater system. A
reduction in infiltration can potentially lead to a lowering of the local water table and reduce the potential for this
seasonal water table intersection and discharge.

14



893 & 911 Lockhart Road, Innisfil, Ontario Reference No. 19-1171A
Soheil and Mohamad Fayaz December 11, 2019

Methods which do not necessarily increase infiltration rate, but decrease the volume and concentration of surface
water runoff can be considered at this site:

e Increasing the topsoil thickness by about two times the normal thickness (up to 30 cm) to retain more
water in storage; and

¢ Implementation of rainwater harvesting which intercepts, diverts and stores roof runoff (i.e. cisterns) for
future use.

It is noted for this site that the upper 0.8 to 1 metre of sand encountered near the ground surface is underlain by
low-permeability clayey silt glacial till that has a low infiltration rate. Infiltration is comprised of two end member
components: one component that moves vertically downward to underlying aquifers (referred to as percolation,
deep infiltration or net recharge) and a second component that moves laterally through the near surface soil profile
or shallow soils as interflow that re-emerges locally to surface (i.e., as runoff) at some short distance and time
following precipitation. It is expected that surface water that infiltrates into the ground at this site mostly consists
of the second infiltration component of lateral near-surface flow that emerges locally to surface due to the
underlying low-permeability glacial till.

5.4.2 Mitigation Measures for Maintaining Infiltration

The site is within an LSPP SGRA/ESGRA but the proposed land use will be low density residential and the site is
not within an HVA or WHPA. Based on Table 2 in “Lake Simcoe Protection Plan Water Budget Policy for LSPP
4.8-DP and 6.40-DP,” infiltration-based practices are permitted for this site for runoff from impervious areas,
vegetated areas, and rooftops.

The increases in surface water runoff that will occur with urban development and mitigation of the potential impacts
to the local water table due to reduction of infiliration may be minimized by using appropriate stormwater
management and using low impact development (LID) measures to promote infiltration. These measures can be
implemented on-site.

The basic premise for low impact development is to try to minimize changes to runoff and infiltration. As outlined
in the MOECC SWMP Design Manual (2003) and Low Impact Development Stormwater Management Planning
and Design Guide published by the CVC and TRCA (2010), there are a suite of techniques that may be considered
to promote infiltration and reduce runoff. In order to maintain ground water function at the site the following typical
LID measures can be considered as part of typical site developments:

e Collection of runoff from the building rooftops and redirection to grass areas and overland flow. If feasible,
it is recommended that there be a minimum 5 metre flow path over pervious areas to allow this mitigation
method to be fully effective;

e Provision of gentle slopes in open areas or along drainage ditches in order to allow time for water
infiltration;

e Construction of engineered infiltration measures such as soakaway pits, infiltration galleries or bioswales
(subsurface infiltration methods can only be considered in areas where there is sufficient soil permeability
and depth to water table to accommodate the systems within the unsaturated zone); and

e Construction of grass channels or filter strips which allow infiltration, discharge at a lower rate and direct
roof runoff to overland flow.
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Implementation of LID measures will not only allow for infiltration of the surface water into the near-surface
groundwater regime but allow for increase in natural filtration of surficial runoff, prevent sedimentation transport
and potential erosion, and help reduce flooding by increasing the transit time for water on the site. These types of
LID techniques promote natural infiltration by providing additional water volumes in the pervious areas. This is
particularly effective in the summer months, when natural infiltration would not generally occur because the
additional water overcomes the natural soil moisture deficit.

It is understood that stormwater from the roof areas and pervious areas for the site will be infiltrated, and details
will be provided by others in a stormwater management report for the site (by others). This includes demonstrating
through plans and sections (including all dimensions, materials used and including the seasonal high groundwater
level) how this infiltration deficit will be mitigated. In addition, the stormwater management report will need to
include calculations to demonstrate that the LID facilities will be adequately sized both volumetrically and for area
to allow completed drawdown within a 24 to 48 hours time period.

As it is a requirement of maintaining the same levels of infiltration post construction, no appreciable change in the
groundwater table elevation should occur over the long-term condition. As such, the no adverse effects to the
groundwater quantity of neighbouring properties that utilize drinking water wells as the source of their potable
water.

5.4.3 Groundwater Quality

Depending on land use, runoff from urban developments may contain a variety of dilute contaminants such as
suspended solids, chloride from road salt, oil and grease, metals, pesticide residues, bacteria and viruses. For
groundwater, generally except for the dissolved constituents such as nitrogen and salt, most contaminants are
attenuated by filtration during groundwater flow through the soils.

Phosphorous will be removed from the site through implementation of measures such as LID or end treatments.
This will be addressed in the stormwater management report prepared for the site by others. “LSRCA Technical
Guidelines for Stormwater Management Submissions” (dated September 1, 2016, by LSRCA) states that 80%
removal of annual Total Phosphorous is required for major developments and provides a list of typical phosphorous
removal rates for various stormwater management best management practices. LID measures are recommended
for this site to maintain the pre to post development water balance. LID’s used in a treatment train approach
remove phosphorous, and some typical removal rates are 60% for infiltration trenches, 65% for vegetated filter
strips, and 87% for perforated pipe infiltration / exfiltration system based on the LSRCA guidelines.

In addition to removing phosphorous, LID measures or end treatments such as oil/grit separators or wet ponds
also help to remove suspended solids and other contaminants in runoff prior to infiltration or conveying the flows
off the site, especially when a treatment train approach is taken for stormwater management. The stormwater
management facilities (to be designed by others) must be designed such that the water quality is maintained or
improved prior to discharging water from the site or infiltrating water into the ground.

The results of the groundwater chemical testing compared to Provincial Water Quality Objectives (PWQOs) as
provided in Appendix F and summarized in Section 4.3.3 show that there are several exceedances for metals in
the unfiltered groundwater sample. Field filtering using a 75-micron filter was also carried out prior to collecting the
second sample to provide a general reference to how filtering during actual dewatering activities can improve
groundwater quality. The results show that filtering removes the metal exceedances (except for copper) since
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metals usually bind to sediment that is readily removed using filters. Prior to groundwater discharge, it is
recommended that another filtered and unfiltered groundwater sample be collected and sampled from two different
monitoring wells to verify if the exceedance for copper is an isolated instance. If the copper exceedance remains,
the groundwater will need to be treated prior to discharge to the land surface. Other filtration systems using
activated carbon or adsorption technologies may be required to remove the copper, but copper removal methods
will be determined by the professional dewatering contractor.

The potential for effects on groundwater quality from infiltration in the proposed development area is expected to
be limited due to the residential nature of the site and will not affect local drinking water wells in the vicinity of the
site. Any potential changes to the shallow groundwater quality are not expected to influence the surface water
quality in the flow to either Lake Simcoe or the minor watercourses further south considering the limited
groundwater discharge volumes.

6 Limitations and Conclusion

6.1 Limitations

The investigation and comments are necessarily on-going as new information of underground conditions becomes
available. More specific information with respect to the conditions between samples, or the lateral and vertical
extent of materials may become apparent during excavation operations. The interpretation of the borehole
information must, therefore, be validated during excavation operations. Consequently, during the future
development of the property, conditions not observed during this investigation may become apparent. Should this
occur, Central Earth Engineering should be contacted to assess the situation and additional testing and reporting
may be required.

Central Earth Engineering should be retained for a general review of the final design drawings and specifications
to verify that this report has been properly interpreted and implemented. If not accorded the privilege of making
this review, Central Earth Engineering will assume no responsibility for interpretation of the recommendations in
the report. For example, it should be appreciated that modifications to bearing levels may be required if unforeseen
subsoil conditions are revealed after the excavation is exposed to full view or if final design decisions differ from
those assumed in this report.

The comments given in this report are intended only for the guidance of the design engineers. The number of
boreholes required to determine the localized underground conditions between boreholes affecting construction
costs, techniques, sequencing, equipment, scheduling, etc. could be greater than has been carried out for design
purposes. Contractors bidding on or undertaking the works should, in this light, decide on their own investigations,
as well as their own interpretations of the factual borehole results, so that they may draw their own conclusions as
to how the subsurface conditions may affect them.

This report was prepared by Central Earth Engineering for the account of Soheil and Mohamad Fayaz. Any use
which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. Central Earth Engineering accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this project.
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6.2 Conclusion

It is recognized that municipal/regional governing bodies, in their capacity as the planning and building authority
under Provincial statues, will make use of and rely upon this report, cognizant of the limitations thereof, both as
are expressed and implied.

We trust this report is complete within our terms of reference, and the information presented is sufficient for your
present purposes. If you have any questions, or when we may be of further assistance, please do not hesitate to
contact our office.

Yours Truly,

Central Earth Engineering Inc.

Dec. 11, 2019
Alexander Winkelmann, P.Eng.
President
Russell Wiginton, P.Eng.
Project Engineer
Dec. 11, 2019
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Figures -

FIGURE 1 - SITE LOCATION PLAN
FIGURE 2A - BOREHOLE LOCATION PLAN (AERIAL IMAGE)
FIGURE 2B - BOREHOLE LOCATION PLAN (PROPOSED SITE)

FIGURE 3 - SUBSURFACE PROFILE

FIGURE 4 - MECP & CEE WELL LOCATION MAP
FIGURE 5A - WELLHEAD PROTECTION AREA MAP

FIGURE 5B - SIGNIFICANT GROUNDWATER RECHARGE MAP

FIGURE 5C - HIGHLY VULNERABLE AQUIFER MAP
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RECORD OF BOREHOLE No. 1

Project Number: 19-1171A

Project Client:

Soheil & Mohamed Fayaz

Project Name:

893 & 911 Lockhart Road

Drilling Method: Solid Stem Augers

Drilling Machine: Track Mount

W: centralearth.com

a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was
commissioned and the accompanying 'Explanation of Boring Log'".

Project Location:  Innisfil, Ontario Logged By: RD Northing: 4911952 Date Started: 2019-10-24
Drilling Location: ~ Directly behind 913 Lockhart Rd. Reviewed By: AW Easting: 615209 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) COM'\QLENTS
/A Combustible Organic Vapour (ppm)
X Other T g pour (pp
5 B + p;;(re‘ ;Setnetrometer A Combustible Organic Vapour (%LEL c GRAIN SIZE
B B I = | A Field vane (intact) 4 Total Organic Vapour (ppm) S DISTRIBUTION
2 DESCRIPTION SIS E| 8 B |2 Fidvane Romoden) 1020 30 40 |5 (%)
8 : % g > T E 40 1 160 Atterberg Limits é S
% 2| e 3 £ e > Penetration Testing PL I I | 3 %
£ EIEIQg|E|l & Y |osr e ocer O Water Content (%) 58| cr|sa| s | cL
Si_|Geodetic 24324m| B | B | & | @ o w 10 20 30 40 10 20 30 40 £ £
vv<402 Topsoil = 150mm 243.1 0 : : ; ;
SAND, Some Silt, Trace Rootlets, 243 8! g
Loose, Reddish Brown, Moist S§| 1 |100| 8 ? Q
| R
— I s |
---Brown--- ; ; : ;
2A : : a :
1.0 2423 75 : : PPN
CLAYEY SILT GLACIAL TILL, Sandy, ss 2B T ! [ PO
Firm, Brown, Moist 242 ‘
- - - Greyish Brown - - - i | 17§
ss| 3 |89 7 - 7biv PO
. - -
=241 i\ ; ; ;
-~ Hard - - - L ogp
SS| 4 [100] 13 1 1353 i 0 0 24 45 31
! L\
\
34 2402 3 1y ; H
SILTY SAND, Trace Gravel, Compact, P15 i
Brown, Wet SS| 5 |100] 23 240 230 O
A L X
|
| \
4 ! : :
239
_ , i 2
Hard, Greyish Brown, Moist SS| 6 |94 | 30 O
5 ;
238
6.1 237.1 67
CLAYEY SILT, Some Sand, Hard, 237 171 _ -
Grey, Moist SS| 7 |100]| 63 O Sl
7 =i
AV . -
—=236 - .
(E:Eg-lrl\ll?é\é_RElﬁgTH % Groundwater depth encountered on completion of drilling: 7.2m C Cave depth after auger removal: 8.5m
ggriveveg]ri;i?ofgf\l%gtfim X Groundwater depth observed on Oct. 30/19 at a depth of: 3.4m X Observed on Nov. 15/19 at a depth of: 2.2m
T :(705) 719-7994 ) ) ) ] . o ] )
E: info.com Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from Scale: 1 :50

nge: 1 of 2




RECORD OF BOREHOLE No. 1

Project Number: 19-1171A

Project Client: Soheil & Mohamed Fayaz

893 & 911 Lockhart Road

Project Name:

Drilling Method: Solid Stem Augers

Drilling Machine: Track Mount

Project Location:  Innisfil, Ontario Logged By: RD Northing: 4911952 Date Started: 2019-10-24
Drilling Location: ~ Directly behind 913 Lockhart Rd. Reviewed By: AW Easting: 615209 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) COM'?LENTS
/A Combustible Organic Vapour (ppm)
X Other Test g pour (pp
5 B + Pociret SZnetrometer A Combustible Organic Vapour (%LEL c GRAIN SIZE
B B I = | A Field vane (intact) 4 Total Organic Vapour (ppm) S DISTRIBUTION
2 DESCRIPTION SIS E| 8 B |2 Fidvane Romoden) 1020 30 40 |5 (%)
& : % = = = E 40 1 160 Atterberg Limits G 9 0
% a ° % £ E <>( Penetration Testing PL I I LL g
=] Sl El 8|k i u O SPT @ DCPT O Water Content (%) B GR | sA | sI CL
- w | 0| x| D o w 10 20 30 40 10 20 30 40 £=
SS| 8 |100| 57 i i i CRI5*] PO : : S
8 f f f 16 S
25 =R
o] S ;
234 P f 4
ss| 9 |94]23 23d i
9.6 233.6 ] : :

End of BH @ 9.6m

CENTRAL EARTH
ENGINEERING

647 Welham Road, Unit 14
Barrie, Ontario L4N 0B8

% Groundwater depth encountered on completion of drilling: 7.2m

¥ Groundwater depth observed on Oct. 30/19 at a depth of: 3.4m

C Cave depth after auger removal: 8.5m

X?L Observed on Nov. 15/19 at a depth of: 2.2m

T : (705) 719-7994
E: info.com

W: centralearth.com commissioned and the accompanying 'Explanation of Boring Log'.

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was

Scale: 1:50

Page: 2 of 2




RECORD OF BOREHOLE No. 2
Project Number: 19-1171A
Project Client: Soheil & Mohamed Fayaz
Project Name: 893 & 911 Lockhart Road Drilling Method: Solid Stem Augers Drilling Machine: Track Mount
Project Location:  Innisfil, Ontario Logged By: RD Northing: 4911934 Date Started: 2019-10-24
Drilling Location: ~ Forested area 70m behind 901 Lockhart Rd. Reviewed By: AW Easting: 615316 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) COM'?LENTS
/A Combustible Organic Vapour (ppm)
X Other T g pour (pp
5 B + p;;(re‘ ;Setnetrometer A Combustible Organic Vapour (%LEL GRAIN SIZE
B B I = A Field Vane (Intact) 4 Total Organic Vapour (ppm) DISTRIBUTION
& DESCRIPTION S1 51813 28 8 |1 Ficovane Remoses B (%)
2 : % g : \:'-:/ E 40 1 160 Atterberg Limits
% 2| a 3 £ e > Penetration Testing PL I I LL
£ ceodet . ;nEu <'nE“ é 'é i é 1) 1sopT 20. Dc;(’)T - o10 Wate;()contents((;%) - GR | sa | s | cL
eodetic .31lm
VY . 0 H H H H H H H H
i, Topsoil = 200mm 243.1 5 %1
AND, Some Silt, Very Loose, Reddish) ss | 1 [ 83| 3 loszs | O D
Brown, Moist | \
\ i
;0.8 242.6 \g : 1 4
CLAYEY SILT GLACIAL TILL, Sandy, 2A I + D
Al1.0  Stiff, Mottled Brown, Moist  2423| §§ 100 12 1 142 H Z 45
SILT, Some Sand, Trace Clay, 2B i O
Compact, Brown, Moist |-242 i
| |
i : 11
SS| 3 |72|10 | 103_{ © 0 19 73 8
P
Z\ H H H H H
241 o Pt
25 240.8 4A | PO
% CLAYEY SILT GLACIAL TILL, Sandy, | S | 57 100| 12 12 b b B
' Very Stiff, Brown, Moist | AN :
3 : \
---Hard - - - ; N 1o
ss| 5 [100]| 26 L 240 226}% Q
, A
A
4 H H
I-239
4.6 238.7 1
CLAYEY SILT, Some Sand, Hard, g
Grey, Moist ss| 6 |100| 46 - g
5 :
I-238
113
SS| 7 |100| 61 =237 e
7]
236
(E:Eg-lrl\ll?é\é_RElﬁgTH % Groundwater depth encountered on completion of drilling: Dry C Cave depth after auger removal: Open
ggriveveg]ri:risofgf\l%gtsm X Groundwater depth observed on Oct. 30/19 at a depth of: 7.5m X Observed on Nov. 15/19 at a depth of: 3.3m
T :(705) 719-7994 ] ! ) - N o ] )
L Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from Scale: 1 :50
E: info.com a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was cale. °
W: centralearth.com commissioned and the accompanying 'Explanation of Boring Log'. nge' 10f2




RECORD OF BOREHOLE No. 2

Project Number:

19-1171A

Project Client:

Soheil & Mohamed Fayaz

Project Name:

893 & 911 Lockhart Road

Drilling Method: Solid Stem Augers

Drilling Machine: Track Mount

Project Location:  Innisfil, Ontario Logged By: RD Northing: 4911934 Date Started: 2019-10-24
Drilling Location: ~ Forested area 70m behind 901 Lockhart Rd. Reviewed By: AW Easting: 615316 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) COM'?LENTS
/A Combustible Organic Vapour (ppm)
X Other Test g pour (pp
5 B + Pociret SZnetrometer A Combustible Organic Vapour (%LEL c GRAIN SIZE
B B I = | A Field vane (intact) 4 Total Organic Vapour (ppm) S DISTRIBUTION
2 DESCRIPTION SIS E| 8 B |2 Fidvane Romoden) 1020 30 40 |5 (%)
) : % g Z T E 49 ! 160 Atterberg Limits é S 0
% 2| a 3 £ e > Penetration Testing PL I I | s
=] Sl El 8|k i u O SPT @ DCPT O Water Content (%) B GR | sA | sI CL
- w | 0| x| D o w 10 20 30 40 10 20 30 40 £=
SS| 8 |[100( 78 : : : 735 102 : : o= O 11 62 27
8— : : : S
L 235 N
9— : ‘:
| 5s 5%%5+ 16 |
SS| 9 |100| 90 O O i
9.6 233.7 ] : :

End of BH @ 9.6m

CENTRAL EARTH
ENGINEERING

647 Welham Road, Unit 14
Barrie, Ontario L4N 0B8
T : (705) 719-7994

E: info.com

W: centralearth.com

% Groundwater depth encountered on completion of drilling: Dry

¥ Groundwater depth observed on Oct. 30/19 at a depth of: 7.5m

C Cave depth after auger removal: Open

X?L Observed on Nov. 15/19 at a depth of: 3.3m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was

commissioned and the accompanying 'Explanation of Boring Log'".

Scale: 1:50

Page: 2 of 2




RECORD OF BOREHOLE No. 3

Project Number:

19-1171A

Project Client:

Soheil & Mohamed Fayaz

Project Name:

893 & 911 Lockhart Road

Drilling Method: Solid Stem Augers

Drilling Machine: Track Mount

Project Location:  Innisfil, Ontario Logged By: RD Northing: 4912017 Date Started: 2019-10-24
Drilling Location: ~ Backyard of 893 Lockhart Rd. Reviewed By: AW Easting: 615371 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) Ccom %ENTS
Other T /A Combustible Organic Vapour (ppm)
5 B i P;ciretzsetnetrometer A Combustible Organic Vapour (%LEL c GRAIN SIZE
B B I = | A Field vane (intact) 4 Total Organic Vapour (ppm) S DISTRIBUTION
£ DESCRIPTION S1 51813 28 8 |1 Ficovane Remoses 19020 300 490 5. (%)
& : % g > EE E 40 1 160 Atterberg Limits GE) S
% 2| e 3 £ e > Penetration Testing PL I I LL 2%
£ EIEIQg|E|l & Y |osr e ocer O Water Content (%) 58| cr|sa| s | cL
Si_|Geodetic 23920m| B | B | & | @ o w 10 20 30 40 10 20 30 40 £ £
vee10.2 Topsoil = 170mm 239.0 0 : : : : : :
-239 : :
SILTY SAND, Very Loose, Brown, | s | 1 | 75 | 3 K g i
Moist \ ; ;
0.8 238.4 I
“ CLAYEY SILT GLACIAL TILL, Sandy, 9
Hard, Brown, Moist SS| 2 [100] 13 1 d
238
i 0
SS| 3 |100]| 24 4 Q
o : : :
P i i
[-237 : ; ;
zI P
SS| 4 [100| 23 ] 3 o i
f A o
3.4 236.2 3
CLAYEY SILT, Some Sand, Hard, L 256 21
Brownish Grey, Moist SS| 5 [100| 29 e
4 H
235
---Grey--- | 21
SS| 6 |100| 28 O
2 Pl
e
6— /
Hf :
[—233 i 24
SS| 7 |100( 21 21;% i O
f
El
7 =
232 |
i
. 1 |
- - - Very Stiff - - - I |

CENTRAL EARTH
ENGINEERING

647 Welham Road, Unit 14
Barrie, Ontario L4N 0B8
T : (705) 719-7994

E: info.com

W: centralearth.com

% Groundwater depth encountered on completion of drilling: 6.7m

¥ Groundwater depth observed on Oct. 30/19 at a depth of: 6.7m

C Cave depth after auger removal: Open

X?L Observed on Nov. 15/19 at a depth of: 6.4m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was
commissioned and the accompanying 'Explanation of Boring Log'".

Scale: 1:50

nge: 1 of 2




RECORD OF BOREHOLE No. 3

Project Number: 19-1171A

Project Client: Soheil & Mohamed Fayaz

893 & 911 Lockhart Road

Project Name:

Drilling Method: Solid Stem Augers

Drilling Machine: Track Mount

Project Location:  Innisfil, Ontario Logged By: RD Northing: 4912017 Date Started: 2019-10-24
Drilling Location: =~ Backyard of 893 Lockhart Rd. Reviewed By: AW Easting: 615371 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) COM'?LENTS
/A Combustible Organic Vapour (ppm)
X Other T¢ g pour (pp
5 ° B + p;;(re‘ Sztnetrometer i Comb;stible Organic \(/apot;r (%LEL, c GSRAlN SIZg
_ S| = = A Field Vane (Intact) Total Organic Vapour (ppm 2 DISTRIBUTION
£ DESCRIPTION S1 51813 28 8 |1 Ficovane Remoses 19020 300 490 5. (%)
> : % g ° \:'-:/ E 40 1 160 Atterberg Limits QE) E
% 2| a 3 £ e > Penetration Testing PL I I | 33
=] Sl El 8|k i u O SPT @ DCPT O Water Content (%) B GR | sA | sI CL
— L2 I S ) o w 10 20 30 40 10 20 30 40 £ £
SS| 8 [100| 25 250 S i O : . .
8 . : 26 =
RN =L
* | z R=N
[ § e
o L E ’
o1 2501 P ;
FINE TO MEDIUM SAND, Trace Silt, [—230 H H ; 17}
Compact, Greyish Brown, Wet SS| 9 |100] 28 285§ O 0 97  (3)
.6 229.6 1 : :
End of BH @ 9.6m
CENTRAL EARTH -
=% Groundwater depth encountered on completion of drilling: 6.7m Cave depth after auger removal: Open
ENGINEERING - P P 9 16 P 9 P
647 Welham Road, Unit 14 | ¥/ Goyngwater depth observed on Oct. 30/19 at a depth of: 6.7m X Observed on Nov. 15/19 at a depth of: 6.4m
Barrie, Ontario L4N 0B8
T: (705) 719-7994 Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
E: info.com b 9 goralp P q P Scale: 1:50

W: centralearth.com commissioned and the accompanying 'Explanation of Boring Log'.

a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was

Page: 2 of 2




RECORD OF BOREHOLE No. 4

Project Number: 19-1171A

Project Client: Soheil & Mohamed Fayaz

893 & 911 Lockhart Road

Project Name:

Drilling Method: Solid Stem Augers

Drilling Machine: Track Mount

Project Location:  Innisfil, Ontario Logged By: RD Northing: 4911953 Date Started: 2019-10-24
Drilling Location: ~ Immediately Adjacent to BH1 Reviewed By: AW Easting: 615211 Date Completed: 2019-10-24
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Shear Strength Testing (kPa) COM'?LENTS
/A Combustible Organic Vapour (ppm)
X Other Test g pour (pp
5 B + Pociret SZnetrometer A Combustible Organic Vapour (%LEL c GRAIN SIZE
- Q —_ o g i > Total Organic Vapour (ppm) K] DISTRIBUTION
(] ° =] A Field Vane (Intact) 8
£ DESCRIPTION s| 525l 8 & |2 Feavane Remoldeq) 1000300 40 S (%)
& : % g > EE E 40 1 160 Atterberg Limits é S
% 2| a 3 £ 5 = Penetration Testing PL I I | s %
£ EIEIQg|E|l & Y |osr e ocer O Water Content (%) 3| cr|sa| s | c
S |Geodetic 24335m| B | B | © | © o w 10 20 30 40 10 20 30 40 £ £
No Sampling Conducted - Only for 0 i i i i i i i i
Shallow Monitoring Well Installation
Adjacent to Borehole 1 [—243
See Stratigraphic Conditions in
Borehole 1 for More Details |
1
242
P
sz ’
241
3]
I-240
4
I-239
4.6 238.8 E

End of BH @ 4.6m

CENTRAL EARTH
ENGINEERING

647 Welham Road, Unit 14
Barrie, Ontario L4N 0B8

% Groundwater depth encountered on completion of drilling: 2.3m

¥ Groundwater depth observed on Oct. 30/19 at a depth of: 2.1m

C Cave depth after auger removal: N/A

X?L Observed on Nov. 15/19 at a depth of: 1.8m

T : (705) 719-7994
E: info.com

W: centralearth.com commissioned and the accompanying 'Explanation of Boring Log'.

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was

Scale: 1:50

nge: 1ofl
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GEOTECHNICAL LABORATORY DATA




UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY AND SILT

SAND

GRAVEL

Fine

Medium

Coarse

Fine

Coarse

100

GRAIN SIZE IN MICROMETERS

3 5 10 30 50

75
#200

#100 #50

90

v

SIEVE DESIGNATION (IMPERIAL)

#16

3/8"

12"

3 g

80

70

60

50

Percent Passing (%)

40

30

20

LEGEND

10

_—_—_—_—_—_—_—__—_._—_-_—\-\__-___

—s—BH 2/Sa 3

0.001

0.01

0.1

Grain Size (mm)

10

100

Sample
BH2,Sa3

Description

SILT, Some Sand, Trace Clay

Gr.
0

Sa. Si.
19 73

CI DlO

D30

D60

8 0.004 0.027 0.054

C,
13.1

Ce
3.4

GRAIN SIZE DISTRIBUTION

SILT

FIGURE No. B1
REF. No. 19-1171A
DATE November 2019




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL

CLAY AND SILT
Fine Medium Coarse Fine Coarse

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3/8" 12" 3/4" 1"

100

90

80

) et

50 A

Percent Passing (%)

30 ./

LEGEND

20

—s—BH 1/Sa 4

10

\\

0.001 0.01 0.1 1 10

Grain Size (mm)

Sample Description Gr. Sa. Si. Cl. Do D3 Dgo C,
BH 1, Sa 4 CLAYEY SILT GLACIAL TILL, Sandy 0 24 45 31 - 0.002 0.016 -

GRAIN SIZE DISTRIBUTION FIGURE No. B2

REF. No. 19-1171A

CLAYEY SILT GLACIAL TILL DATE November 2019




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)
1 00 #200 #100 #50 #16 #4 3/8" 1/2" 3/4" 1" 3"
| =TT | |
/./
| | |
90 ! — | |
/1
ol | |
80 /-“/r I f |
| | |
yal | | |
70 I I I
/ | | |
/ | | |
s 60 / i i i
S | | |
|- | | |
L Ya | | |
3 / | | |
[0] 40 /
& I I I
y / | | |
| | |
%0 e | | |
| | '
/ | | LEGEND
20 =
| |
| |
10 : : —=—BH2/Sa 8
| |
0 I I T T T T | -
0.001 0.01 0.1 1 10 100
Grain Size (mm)
Sample Description Gr. Sa. Si. Cl. Do D3 Dgo C, C.
BH 2, Sa 8 CLAYEY SILT, Some Sand 0 11 62 27 - 0.002 0.009 - -
GRAIN SIZE DISTRIBUTION FIGURE No. B3
REF. No. 19-1171A
CLAYEY SILT DATE November 2019




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL

CLAY AND SILT
Fine Medium Coarse Fine Coarse

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

1 3 5 10 30 50 75
#200 #100 #50 #16

/n—”

3/8" 12" 3/4" 1" 3"

100

90

80

70

60

50

Percent Passing (%)

40

30

LEGEND

20

/

/  — ——

0.001 0.01 0.1 1 10 100

—s—BH 3/Sa 9

10

> — - - — —{— " - — " — = — = == = = ==
l\

Grain Size (mm)

Sample Description Gr. Sa. Si. Cl. Do D3 Dgo C, C.
BH 3, Sa 9 FINE TO MEDIUM SAND, Trace Silt 0 97 3 0.15 025 037 24 1.1

GRAIN SIZE DISTRIBUTION FIGURE No. B4

REF. No. 19-1171A

FINE TO MEDIUM SAND DATE November 2019
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RISING HEAD TEST DATA




Recovery Testing - Hvorslev Method (1951)

BH 3
Time lEIapse'd Elapsed Time Water Level H-h (H-h)/(H-Ho) 1.000 ¢
Time (mins) (sec) (m)
6.400
0.00 0 9.500 3.100 1.000 |
0.67 40 9.130 2.730 0.881
0.83 50 9.030 2.630 0.848
1.00 60 9.010 2.610 0.842 \¢
1.17 70 8.990 2.590 0.835
1.33 80 8.970 2.570 0.829 @
1.50 90 8.960 2.560 0.826 *
1.67 100 8.950 2.550 0.823 S N U S S N I O
1.83 110 8.930 2.530 0.816 T \.\ »
2.00 120 8.910 2.510 0.810 E,
2.25 135 8.880 2.480 0.800 <
2.50 150 8.840 2.440 0.787 T
2.75 165 8.820 2.420 0.781
3.00 180 8.790 2.390 0.771
3.25 195 8.770 2.370 0.765
3.50 210 8.740 2.340 0.755
3.75 225 8.710 2.310 0.745
4.00 240 8.690 2.290 0.739 = = = (H-h)/(H-Ho) = 0.37
4.33 260 8.660 2.260 0.729 « BH3
4.67 280 8.630 2.230 0.719
5.00 300 8.600 2.200 0.710
6.67 400 8.450 2.050 0.661 0.100
10.00 600 8.210 1.810 0.584 0 500 1000 1500 2000 2500 3000 3500 4000
12.00 720 8.020 1.620 0.523 Elapsed Time (secs)
15.00 900 7.860 1.460 0.471
20.00 1200 7.720 1.320 0.426
30.00 1800 7.59 1.190 0.384 K = Hydraulic Conductivity
40.00 2400 7.52 1.120 0.361 r = radius of well casing
45.00 2700 7.49 1.090 0.352 R = Radius of well screen or filter pack
L = Length of the well screen (in Slug Test) or the length
of submerged portion of the well screen (in Rising Head)
To = time for water level to rise or fall to 37% of the initial change
r(m)= 0.025
Notes: L(m)= 0.6
1 - All water levels are in metres from ground surface R (m)= 0.05
1 - Ris radius of sand pack T, (sec) = 1,200
2 - T, is determined from plots where (H-h)/(H-Ho) = 0.37
3 - Analysis based off of Horslev (1951) K (m/s) = 1E-06
APPENDIX: C1
RISING HEAD TEST - BOREHOLE 3 REF. No.: 19-1171A
DATE: December 2019




Recovery Testing - Hvorslev Method (1951)

BH 4
Time lEIapse'd Elapsed Time Water Level H-h (H-h)/(H-Ho) 1.000 ¢
Time (mins) (sec) (m)
1.800
0.00 0 4.480 2.680 1.000 P
0.25 15 3.820 2.020 0.754 ¢“
0.33 20 3.640 1.840 0.687
0.42 25 3.580 1.780 0.664 *
0.50 30 3.560 1.760 0.657
0.67 40 3.420 1.620 0.604
0.83 50 3.360 1.560 0.582
1.00 60 3.310 1.510 0.563 _ T e
147 70 3.270 1.470 0.549 = S it ity [T S U i e
1.33 80 3.220 1.420 0.530 E, \
1.50 90 3.180 1.380 0.515 <
1.67 100 3.150 1.350 0.504 T
1.83 110 3.100 1.300 0.485 PN
2.00 120 3.050 1.250 0.466 *
2.25 135 2.980 1.180 0.440
2.50 150 2.920 1.120 0.418
2.75 165 2.870 1.070 0.399
3.00 180 2.820 1.020 0.381 = = = (H-h)/(H-Ho) = 0.37
3.25 195 2.800 1.000 0.373 + BH4
3.50 210 2.750 0.950 0.354
3.75 225 2.710 0.910 0.340
4.00 240 2.635 0.835 0.312 0.100
4.33 260 2.600 0.800 0.299 0 50 100 150 200 250 300 350 400
4.67 280 2.580 0.780 0.291 Elapsed Time (secs)
5.00 300 2.500 0.700 0.261
5.33 320 2.420 0.620 0.231
5.67 340 2.37 0.570 0.213 K = Hydraulic Conductivity
r = radius of well casing
R = Radius of well screen or filter pack
L = Length of the well screen (in Slug Test) or the length
of submerged portion of the well screen (in Rising Head)
To = time for water level to rise or fall to 37% of the initial change
r(m)= 0.025
Notes: L(m)= 1.5
1 - All water levels are in metres from ground surface R (m)= 0.05
1 - R is radius of sand pack T, (sec) = 190
2 - T, is determined from plots where (H-h)/(H-Ho) = 0.37
3 - Analysis based off of Horslev (1951) K (m/s) = 4E-06
APPENDIX: C2
RISING HEAD TEST - BOREHOLE 4 REF. No.: 19-1171A
DATE: December 2019
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MECP WELL RECORDS




§M LT LG 0SS e
/UMRW%QMI/U‘ﬁ9®

Basin |%lq/| J I

| SE/MCO/? #w

County or District

Ontario Water Resources Commission Act

me 1919030 01 WATER WELL RECO

...Township, Village, Town or City.. /’V”/S F/&e”

Con......... gpt” . / Lot ... *'Z’ 02 7( Date completed . .. -
(day month year)
ress ol POV
Casing and Screen Record Pumping Test
Inside diameter of casing.... 30 A Static level . /?/'/’_
Total length of casing /'/ e 7“ PR Test-pumping rate I GPM
Type of screen Pumping level . .. .
Length of screen Duration of test pumping U PP PROUR
Depth to top of screen Water clear or cloudy at end of test E 4 E£AK
Diameter of finished hole JO ” Recommended pumping rate Y G.PM.
with pump setting of 37 feet below ground surface
Well Log Water Record
Overburden and Bedrock Record F?t)m }‘to v\g?g}f}\;}:t)erztts) I%g'lgsﬁ,f :a?t?;l
: : found sulphur)
ey R Ay, _ s
Lo - ) /g AR E S
S LS s YL - e

ST A

For what purpose(s) is the water to be used? .

Is well on upland, in valley, or on hillside? A

Drilling or Boring Firm

_ ONTARIO V/ELL DIGGING
vCONmANYHWWMWMWM

Address..

RR. #  NEWMARKET, ONT. |

Licence Number. 7 = ‘7 .........................................

Name of Driller or Borer \P ////lu S MR

Address... T

Date . Ao L6 e 3
. (Slgnature of Llcen%ed Drxlhng or Bonng Contractor)

Forrmt 7 15M-60-4138

OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

: / o7 !
N/ e LA R,
F L S 2 i T
e ;
P
% A /- L
/- N
Q
Q
N
W
N W
LY
N W
i O
! .
i [




asin E 2 P/I, |
ounty RN RV 4V 4 8 &4
74

|~.?#I 9 I / ” lé l )l%;LNOMario Water Resources Commission Act

o 120 | WATER WELL RECORD

ONTARID WATER

S T,

Length of screen........ 7F 7_ ................ U UU U UU R RUR PR
s Fr_

i~ 2

S

Diameter of finished hole ... ... ... . .

Depth to top of screen . ...

Static levei
Test-pumping rate ... 6 ....................................... G.P.M.
- -

Pumping level............. 95 .......... /-r ..........................................

Recommended pumping rate

with pump setting of IO feet below ground surface

Well Log

Water Record

Overburden and Bedrock Record

Depth(s) at Kind of water
F;gm %‘to 'which water(s)| (fresh, salty,
’ ' found sulphur)

DL

&> ¢

CLAF £

Z)
SALG LAY [ CAEF)

G¢ 72

5§ $35- Y7 -s5 | FL5H

FINE  Te  MEN
(Tene a4y Ja

SALkD [EAEE)

$S 57

{ o

For what purpose(s) is the water to be used?...fﬂi/y TS

Is well on upland, in valley, or on hillside?.. é),dl AND .............
Drilling or Boring F 1rum’['154'4 k’/ 7'6/? ...... Lo 5“5

. 7 /ety A

‘ In diagram below show distang§d of well from
road and lot line. Indicate nprth by arrow.
I
: I A
;: LQT / LqT]

Location of Well

Licence Number. . .. / . ¢ ? ? ............................................................ 1

Name of Driller or Borer/g/k&zﬂé/f.{ ....... MKQ(;A/

Address
P

Form 7 15M-60-4138

OWRC COPY




E;M@i 17l 16 /l-\/lé’fqlo |
I» |R |Lh0/ /1 / l L'L 9 '7!1.‘ Ontario Water Res

ources Commission Act

s (51 1001501 WATER WELL RECORD

in |
Rasinig ] ict™ 4{ ............ v Coc Township, Village, Town or City A7,
), ”
Con................, i .... g X Lot R3 Date completed .../ .7 ... JUNE F e

(day month ar)

owner...* ................ Address.. . & IAOYD i f
(print in block letters /—
Casing and Screen Record “ Pumping Test !

Inside diameter of casing.............. ? .............................................. Static level ............... ‘:‘/ ...............................................................
. o{d[— e . o
Total length of casing . ... 2= 70 7. OO TR SR UR PPN Test-pumping rate . .. ... .2 & . . ... .. GPM.
Type of screen . il Pumping level ...
Length of screen ... ...l Duration of test pumpIng. ...
A3 K - “
Depth to top of screen ... .. .. U _ - Water clear or cloudy at end of test. &’4’? ‘
Diameter of finished hole .. ?OH ST USROS Recommended pumping rate ... g— i G.P.M.
with pump setting of. A& feet below ground surface
Well Log Water Record
From To Dg:pth(s) at Kind of water
Overburden and Bedrock Record £t It which water(s)| (fresh, salty,
: ’ found sulphur)
L £ E LA L 2 yas
EPY. A S AND / s E)
For what purpose(s) is the water to be used? . - IR RE - Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

7)/ W’ N Ew HOWIE
/0 7 L 9’6(/}

Name of Driller or Borer. ... e 5 R
I’ c( A b - - e

AAAreSS ) ) -

DAt A

................. «/"’ e A ST ua

(Slgnature of Licensed Drilling or Boring Contractor)

Form 7 15M-60-4138 ~ ?0/\ ke //é [‘-“
OWRC COPY (




A
\;v'-

o | (Tl | b1/ 812 O
|$/|F,W| Y G 11/ 17 618
fev. 19k 10,%,10C]

. The Water-well Drillers Act, 1954
Basin | YT L 1 | | Department of Mines

Water-Well Record

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

(day)"" (month) (year)

Pipe and Casing Record

Casing diameter(s) ... SEALIC JEVED weervreeerreces T sestsesssesssssensssssaseasossssessassasssesss
Length(s) 4 ...... < ' Pumping rate .............. :
Type of screen .. : PUMPINg 1Vel v B foeeeeeveesssssssesssssssssssasassssssss
Length of screen ......... Duration of test
Well Log Water Record
» th
Overburden and Bedrock Record From To l:':x:'hl(:l: No. of feet K(ggsgf ;?:;,r
ft. ft. W?gzl;(ds) water rises or sulphur)
a /
/ 7
? AL
20 7 A
A 7
XL 5 A . /2 _M

Location of Well
In diagram below show distances of well from
Is water clear or cloudy?......... L SO e’Bad and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside 7.4« : L \ L
/15
Drilling firm 4z Lot .
Address Z4. 44 3,55 2
b e |
: 36°

I certify that the foregoing S

statements of fact are true. a \

Ny ; jostt
Datéjll. /,3/‘5_9' ........ A arer A Rt ctiSvenes 3 '

Signature of Licensee I 7\
Form 5
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PRINT ONLY IN SPACES PROVIDED
2. CHECK JX[ CORRECT BOX WHERE

10

70085 Cbal

1

CON

/4

22 23 24

[COUNTY OR DISTRICT

wddlbn

TOWNSHIP, BOROUGH CITY, TOWN, VILLAGE

Ve Vo ki V"/lv‘.

CON.,

Vg

BLOCK, TRACT, SURVEY, ETC.

25-27

c’) (Q/_p

21

- I ==

G

E‘%"}%vg,

ADDRESS

il 7

JfdimA TSN T EL T P2 Ot P

DATE COMPLETED

ﬁﬁ?’

48-53
YR’E z

NOR

%

5

LG

ELEYATION

BASIN CODE

|57|¢§70§7||Q—L£L3||t\11i |

E

47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

MOST GENERAL DESCRIPTION DEPTH = PERT '
GENERAL COLOUR COMMOCN MATERIAL OTHER MATERIALS . FRCM TO
7L\ ;/911/ Vs 2 3=
Y ol = éﬁﬁ" 23~ &g~

7

L 2 ¢

iy 9705 (ﬁ/ﬂ/

5’/41/7[..

PP Pl e Y1274

S 29

//I-?

‘?’1

i
-

-2 //2’.6’ Vf"‘{

7o s tE

3

2P|

--""""‘u.,‘

] (23 A7¢ ol G S
31 2OENAVER QoGS \adlast | | ibaaa3ast A4 R o Q380 1151 | NEREEERN
32 Illll‘l‘l | {1 Ill|lllll IIII‘IIIIIIII L b 1] | | L[
1 2 10 14 15 21 2 43 o4 85 75 RO
SIZE(S) OF OPENING 31-33 DIAMETER 34-38 | LENGTH 19-40
41 WATER RECORD S1|CASING & OPEN HOLE RECORD uz‘ (SLOT NO.)
WATER FOUND KIND OF WATER INSIDE WALL DEPTH — FEET L CHES FEET
AT — FEET | DIAM. MATER!AL THICKNESS o MATERIAL A DEPTH TO TOP a1-a4| 80
=13 = INCHES INCHES FROM TO REEN
LPHUR - 12 13-16 U-
INERAL 101 1L STEEL { LY FEET
_ 2 [ ] GALYANIZED
19 3 [] CONCRETE
FRESH 3 L] SULPHUR = 61] PLUGGING & SEALING RECORD
2L SALTY W = orer 2 DEPTH SET AT — FEET
20-23 ) 17718 P 20-23 MATERIAL AND TYPE L;:;';i::E?OE”TE
1OFReESH 3 [ sutp GATVANIZED FROM TO . ETC.)
2[JsaLTY 4 [ MINERAL NCRETE 10-13 14-17
25-28 29
! D FRESH y R 24-25 - D 27-30 | 22-25
2 [] sAL MINERAL 251 [0 STEEL 18-2
30-33 34 2 [] GALVANIZED
FRESH 3 [} SULPHUR 3[] CONCRETE 26-29 30-33(] 80
2 4
[] SALTY L1 MINERAL | 4 (] OPEN HOLE 1|
PUMPING TEST METHOD 101 PUMPING RATE 11-14 DUHATIE)H OF PUMPING
71 | LOCATION OF WELL
15-16 17-18 i
DUMP 2 [] BAILER o HOURS MINS.
PO — T : I'EI IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD ANp
— STATI ' D o WATER LEVELS DURING PUMPING LOT LINE. iINDICATE NORTH BY:ARBOW.
W LEVEL ol 5 I] . ey |
LA 19- 21 — 27mL} 15 MINUTES 30 MINUTES 45 eo MINUTES ‘
o ™S 26-28 295 -~ 2 -34 35-37 |
L g — ‘,
O ___ FEET FEET ~L LR FEET| FEET FEET f
IF FLOWING, 38-41] £ ~aaly AI( i WATER AT END OF TEST 42
& | GivE RATE . - g \ e éﬂ /J;“1
e ' | 2
| o - PN ropel, '] CLEAR [J cLouDY 4};
% | RegowwiiDpd PUMP TYPE RECOMMENDED 43-45| R ﬁ! NDED 46-49 Z >
- PUMP . ! y
o [] sHALLOW  [] DEEP SETTING FEET HATE .— —~ GPM.
50-53 N
____________ GPM./FT. SPECIFIC CAPACITY I
54 )
FINAL 1 ] WATER SUPPLY 5[] ABANDONED, INSUFFICIENT SUPPLY
STATUS 2 ] OBSERVATION WELL 6 [ ] ABANDONED, POOR QUALITY
jﬁTEST HOLE 7 1 UNFINISHED
OF WELL (] RECHARGE WELL
55-56
1 [J DOMESTIC 5] COMMERCIAL
2 [] sTOCK 6 (] MUNICIPAL
WATER 3 [J IRRIGATION 7 ] PUBLIC SUPPLY
USE 4 [J INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING
[] OTHER 9 [J NOT USED i
57
1 CABLE TOOL 6 L[] BORING
]
METHOD 2 (”ROTARY (CONVENTIONAL) 7 [J DIAMOND ' \
OF ROTARY (REVERSE) 8 [] JETTING
DRILLING 4 [J ROTARY (AIR) 9 [] DRIVING
5
. L] AIR PERCUSSION _ DRILLERS REMARKS!
NAME OF WELL CONTRACTOR v’ﬂh %:F/‘ Jﬁ-" O I~ ~ LICENCE NUMBER DATA _ 58| CONTRACTOR 59-62 80
ﬂ/‘_/ /1‘ P P A o D= | SOURCE o o
o|”=72~ v~y > €0y F L 3 SRCG
b= |ADDRESS — ) | DATE OF INSPECTION INSPECTOR
: - ol ;Q- P Sy 24 s | w
W
Of |NAME_OF DRILLER OR BORE LICENCE NUMBER = | REMARKS:
'-/V f,//‘"? V 7= s T
< - | {9
Q) |SIGNATURE OF CONTRACTOR SUBMISSION DATE 8 E (UQ §8
b, o | il
v DA\Q’ MO O YR. ( } O o - J..? .
-~ L o ———— — — ———

OWRC COPY

———— —— —_—
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CHECKNCORRECT BOX WHERE APPLICABLE

. The Ontario Water Resources Commission Ac'r
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o SIMCOE 3 V1 Jﬂﬂl} , /o 025
DATE COMPLETED 48-53
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BASIN CODE

|

LOG OF OVERBURDEN-AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

DEPTH ~ FEET

Y P

2a

MOST
GENERAL COLOUR COMMON MATERIAL otHER MAGATALS ? GENERAL DESCRIPTION rom S
N t
[#4 /2 ~F A1 ; S P2 reh
SR oy P s 7 ' ; P 20
=t 1
Tay, |

g

LAy
/7

~ .
Q’)ld ’dl

e
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7/
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e
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;?I yﬂ,?
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SIGNATURE OF CONTRACTOR

SUBMISSION DATE

TIREER

' | 571880 [
17 ] 5
{ 4 N
P
/ s | / .! /- 2
7o
25
(j@:(-/\,
MMM@QMMMQJJMW@AM@JMHHNNM L]
IIIll|]l||l]lllll’l‘tillllIliillllJJII!Illllllj_\!lll||l|l]ll[lllllI!IlJ!__!
10 14 15 21 32 43 54 75
N SIZE(S) OF OPENING 31-33 |DJAMETER 34-38 | LENGTH 39-40
[ar] water RecorD [[[STICABING & OPEN HOLE RECORD| | Z|i7id Pswais | 5=
| wase Founn l KIND OF WATER I WALL DEPTH — FEET w g TNOHES é),z,
AT - FEET I:ICAM'S MATERIAL Tmc:::sss FROM 0 o MATERIAL AND? ~ OEPTH 7O TOP a1-44] 80
- HE! IN p) SCREEN
ﬂ 1013 ﬁRESH 3 |—__]SULPHUR‘A G 1| 1L STEEL 12 2 ‘:f. P 3-16 g 4;’ Seliidd 00%?
:’ ’ a {K I % FEET
ALTY [ MINERAL % [ ALVANIZED y(
15-18 19
'OFRESH 3 [ SULPHUR 3L concrere PLUGGING & SEALING RECORD
2(JSALTY 4 [J MINERAL 07 40 OPEN HOLE 004 PTH SET AT FEET
- 17-v8[ 1 STEEL 19 T20%23 - (CEMENT GROUT,
20-23 24 MATERIAL AND TYPE
TJFRESH 3 [J SULPHUR 2] GALVANIZED FROM TO LEAD PACKER, ETC.)
2[JsaLTY 4 [J MINERAL 3 [J CONCRETE T0-13 a7
TS ) rREsH 3 [] SULPHUR-" 40 OPEN HOLE ’
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1 2 10 12 17 18 24 25 26 30 31 a7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description szepth - feet

Bwr/

SA/ Y

o

A

S AND

SIKT

A

/64

TAS3

C LAY

3 A0

76

T S O U A A VIS O AN AN A AN O O VAN I A o AT W S O P

(e

L

I I I I O A A I I N O P A P S B R W R R W

Gl WATER RECORD 51 CASING & OPEN HOLE RECORD (SSITBS rf' r)memng 31-33 | Diameter 3438 | Length 33-40
) Inside wall Depth - feet Z| (Slot No.
Weter found Kind of water diam Material thickness 0 w / O 6 inches feet
at- feet inches inches From To w
0134 R:resh 3 0 a[.jlphu;’s 14 XTI — 5 e 5 Material and type Depth at top of scr‘ie‘e*:w4 30
25 J 20 salty 2 El] Glan:m / z’g(;alvanized /6{ » ﬂeé
o 3 O Concrete 1 feet
o [ O Fresn 2 O subher w| 5 |40 Gpennole - 4 A
4 [0 Minerals 5 O Plastic - —
20 8ally ¢ O gas 61 PLUGGING & SEALING RECORD
17-18 Steel 19 20-23
22 || 4 Fresn ° O Suphur 2 ;SG‘QIE ized [ Annular space [ Abandonment
\
= S;e"sy a O Minerals 2 O Concrato Depthsetat-feat | "~ " " — "
¢ O Gas « O Open hole From To and type (Cement grout, nite, etc.)
252 | | [ Fresh ° a Sglphur 29 5 [] Plastic -13 1537 5
2 O Saty a [ Minerals 2425 | 4 [] Steel 26 27-30 d 36 E/JSEAL
6 [ Gas 2 0] Galvanized 821 2225
%% |y O Fresh > [0 Sulphur 34 |60 3 O Concrete
: 0 s 4 [ Minerals 4 [] Open hole 26-29 30-33 |80
ay 5 O Gas 5 O Plastic
Pumping test method 10 { Pumping rate 11-14 1 Duration of Pumping
71 ump 2 O Bailer S oem :2 SN LOCATION OF WELL
i Water lovel 25 - ] L In diagram below show distances of well from road and lot line.
'(Z Static level and of pumping Water levels during 1 [0 Pumping Z’Necovery Indicate north by arrow, ,
||.|_J : 1o /22'2" 15 minutgs S0 minutes | 45 minutes .- 60 minutgse5 -
S./ﬁ D
o|® | 250 175 |/ © 45 5
Z foet foet fest foet foet 954
% If flowing give rate AT | Pump intake set at Water at end of test b
5 GPM feet X Clear I Cloudy — . 4
o Recommended pump type Recommended 4345 [ Recommended 46-49 / / / ‘/ A / /‘jﬁ
pump setting a -~ pump rate
01 Shallow }(Qeep S Oreet GPM
50-53
FINAL STATUS OF WELL =
Water supply 5 [0 Abandoned, insufficient supply ¢ O Unfinished
2'[7] Observation well 6 [ Abandoned, poor quali 10 J Replacement well
3 [ Testhole 7 O Abandoned (ﬁeg v i’ .;/7' LS S /05
4 [ Recharge well 8 [J Dewatering 2
WATER USE §5-56
1 mestic s [0 Commercial 9 [J Notuse
] K 6 [J Municipal 10 [ OMIOF omrersemrcrmresaerameins
3 [0 Irigation 7 [ Public supply
4 [ Industrial 8 [ Cooling & air conditioning
METHOD OF CONSTRUCTION s gf,q L /,\)5
! O Cable tool 5 O Air percussion -+ 8 [ Driving
2 [ Rotary {conventional) 6 [ Boring 10 1 Digging
3 [J_Rotary (reverse) 7 [ Diamond 11 ] OO s '
4wlotary (air) 8 [ Jetting 2 3 5 52 8

Name of Well Contractor

Lonme STaR el bl(vém.l(-;

Well Contractor’s Licence No.

IW3

Data
source

s8 |Contgactor

-4

53-62

13

Date receivea

30 2001

Address

OO QBO‘I- QA0 kEFROY tOMT

Date of inspection

Inspector

Name of Well Technician

domes,  Mooae

Well Technician'’s Licence No.

3= 1-do!

Remarks

“
~

Signature of Technician/Contractor

e a SN

ﬁmlssmn 6ate (y)r‘

day

mo

MINISTRY USE ONLY
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The Ontario Water Resources Act

Ontario 5" WATER WELL RECORD

Environment

Print only in spaces provided.
Mark corrclect box with a checkmark, where applicable. E 5 7 3 6 5 2 4 % mM Ol L‘ Q

1 2 1Q 22 23 24

County or District s Township/Borough/City/Town/Village Con blg tract survey, etc. | Lot L’ =77]
SImcoE /MNISEIL /
Owner's su 847 First Name Add Date 'S N a
% WTIREG Lo, |05 LOCKHART RO. | v o mim &
Zone Easting Northing Eievation Basin Code i iit v
; N A I N A A A e l_J L l_J Lol b b Lo d
1 2 10 12 17 18 24 25 2% 30 3t 47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

Depth - feet
From

| BAownl|  SAM0 g 110
Be | CLay HARD. VY EZ
LE | (LAY (GARVEL + SAD 20145
OREY (ARt D CAAYEL. | 4547

General colour Most common material Other materials General description

FINAL STATUS OF WELL 54

S N N IS V0§ AN I A A A I OO A N A VI IN O  A P  AA  O  AN  EYO  T R
IllIll!'l‘llllllllllI|1J|Ill‘|||l]J_l|llI|llll|l|||lIllIIIIllllllIll'lll]U
21 32 . 43 65 75 80
4 WATER RECORD_ 5t CASING & OPEN HOLE RECORD (SslfesNof ()menmg 3‘ 33 | Diameter 3438 | Length 33-40
Water found Inside Wall Depth - feet Z| (SiotNo )
at - feet Kind of water diam Material thickness — - w inches feet
inches inches o
13 Zﬁﬁesh 3 O Sulptwr 14 REGE™ = - — 5 Material and type Depth at top of screen |
4 [0 Minerals . (7] ’
2 [0 salty ¢ 0 Gas 2 [0 Galvanized
3 {J Concrete feet
1518 | | O Fresh j annl:rg::{s 19 4Z0peqhole
208aly ¢ [ Gas s U Plastic 61 PLUGGING & SEALING RECORD
17418 | 4 1 Steel 19 20-23 & Annut
2023 3 O Sulphur 24 , nnular space 1 Abandonment
1 O Fresh " 2"[0 Galvanized
2 [ Saty o O Minerals 3 [ Concrete + Depth setat- 106t 1 \1aterial and type (Cement grout, bentorite, et
s O Gas 2 1 Open hole Fi From To aterial and type (Cement grout, bentonite, etc.)
2526 3 O Sulphur 2 s [ Plastic /‘r.n a
1 [J Fresh - o
2 [ Salty : E]] :;man: rale 2425 | 1 O Steel = 2730 r A' 0{ " 119
2 [ Galvanized 182t 22:25 )
%3 | o Fresh i O Sulphur 34 |0 2 O Concrete =
2 O salty O Minerals 4 [ Open hole 26 30-33 |80
6 [] Gas s [ Plastic
Pumping test mel 10 | Pumping rate 0 1n-14 Durat‘&ufpumpi g
71|\ 1 pump 2 g Baer JO orv | o folie . Wik LOCATION OF WELL
] 5 - - In diagram below show distances of well from road and lot line.
Static tevel | WWater level Water levels d Vg 20OR ;
(| S8l | ong of pumping | M21orIovels rng umping ecovery /v Indicate north by arrow.
w A7 2224 | 15 minutes_ | 30 minutes 45 minutes 60 minutes
- 0 26-28 29-31 32-34 . 35-37
g|
Z feet foet feet feet feet feet
% If flowing give rate I | Pump intake set at Water at end of test 4
S GPM # Clear O Cloudy Q\)
o Recommended pump type Recommended Recommended 4649
pump pump rate
O Shallow ;(Deep 5273 ! et /d E
5053
\
Water supply 5 [0 Abandoned, insufficient supply  ® {1 Unfinished 7§
Observation well 6 [0 Abandoned, poor quality 10 [ Replacement well M
3 [ Test hole 7 (O Abandoned (Other)
4 {0 Recharge well 8 {7 Dewatering

' | O.2km
WATER USE = 4 o
Gonnerea I LOCKHRT &0

Domestic s 0O
2 [ Stock 6 [
3 [ Irrigation 7 [ Public supply
4 {1 Industrial 8 [J Cooling & air conditioning V

\4/€LL

METHQD OF CONSTRUCTION -

Cable tool 5 [ Air percussion 9 [0 Driving
2 [ Rotary (conventional) & (] Boring 0 7] Digging

3 0 Rotary (reverse} 7 [ Diamond 1 [ OhBr e
4 [ Rotary (air} 8 [ Jetting 2 26 3 4 6

pzvle‘lyedmman % @A) / well Tecr%ence No.
of Techrimagz - G%ssnorr}me O /

2 - MINISTRY OF THE ENVIRONMENT COPY

N?,d Well nlWZLL p#ﬂ/% /m 2?}\1?‘\? I:icenoa No. % EO:lE:m: _ 58 COI‘\‘Tvador |nsp4ct°r3 59-62 DBeEIeEIVEi 7 2001 80
?J?/MA’% Ausou W, LK JE. 8l
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Ontario

Print only in spaces provided.
Mark correct box with a checkmark, where applicable.

’

Ministry
of the

Environment

1 2

The Ontario Water Resources Act

5736901

WATER

Municipality

WELL RECORD

Con.

@Qw

County or District

Township/Borough/City/Town/Village
—v—

Con block tract survey, etc.

Lot mI

Address Date
17 O<

lq -ZZ Z o) S CD < E O@J completed day nth  year

Northing C Elevation Basin Code i iii v
— Jl’LLl |||1|n11|||__| lll_||||ll||||llll||llf
10 12 17 18 24 25 26 30 3 a7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materiais General description szepth = feeTto
rown | Loom \ 0

o h

=0

\

ne

Cla

So

h(\o

%omd

D
5]

tey
3

Lm:;el‘e_

Clag

Clad

Qy
-J
ar

l

I

ey

0N

W

=

JUH

-l_LlJ!lllllI|[III|Iill|I|III!I|IIJII”IIIIIIIIll”lylll|Ill]l”lll[ll'l|1|[_|
-IunIlul|11|l|||II¢I|I;HuulI|I1||I[111H|I|I|lIu|IIIIII;IIH:IIullllILI

H WATER RECORD 51 CASING & OPEN HOLE RECORD (SslfesNof ;)pemng 3133 Dlameter 3438 | Lo 0
] Inside T wan h - feet Z| (StotNo
Wa_ter found Kind of water diam Material thickness ° Dept w inches feet
inches inches From To lé' v
1013 | | o resh ° O Sulphur 14 = = - — o d type Depth at top of screen ]
%1 4 O Minerals ! O Steel : e
20 Salty § 3 b 2 0 Galvanized @ &q4
3 [ Concrete feet
P2 |1 O Fresh i S hS‘quhulr ° 4 [ Open hole +
inerals i —_— —
e O saly | 5 gm __{ i QP — [¢ PLUGGING & SEALING RECORD
T a0z 2 [J Sulbhur _2a 18 [+ O Steel g {# Annular space O Abandonment
1 0O Fresh Up! 2 [] Galvanized
2 O Saty 4 [] Minerals 3 0O Concrete I Depth set at - feet Material and Cement grout, bentonite, et
s [ Gas 4 0 Open hole . From To and type (Cament grout, bentonite, etc.)
2528 3 [ Sulphur 29 5 [J Plastic 013 H_.w H ‘ Pl
1+ O Fresh "
2O say {5 ga 2% [ OStesl  ® 3 ole riuQ
as 2 (J Galvanized 1821 2225 B \, J*_&
%03 | | Fresh } O Sulphur 34 |eo 3 O Concrete } entony
2 Sal 4 [0 Minerals 4 7 Open hole 26-29 30-33 |80
O Satty ¢ O Gas 5 (1] Plastic .
Pumping test method 10 [ Pumping g 11-14 | Duri of mpmg
" Opump 2 @f Bailer GPM 33: oS s LOCATION OF WELL
] Water level 5 ] ] In diagram below show distances of well from road and lot line.
lu-g Static level end of pumping Water leveld dugilg 1+ 0 Pumping 2 [J Recovery Indicate north by arrow.
521 7Nz e P e . ;
w é 15 miuteg b 4 30 minings . 45 minutes | 60 mcnute’sﬁ_37
s 31 &2 [on
= feet feot feet : eet feet
% I flowing give rate AT Pump intake set at Water atend o test 7z
=] GPM feet 0 Cleaik\ o Cloudy M
o Recommended pump type Recommended 4345 | Recommended
pump s@y - pump rat N
(] Shallow (@ Deep foet g GPM )
L5053
FINAL STATUS OF WELL 54
Water supply 5 [J Abandoned, insufficient supply 9 [J Unfinished
2 [ Observation well & [0 Abandoned, poor quality 10 ] Replacement well
3 0O Test hole 7 O Abandoned (Other) *
* O Recharge well & O Dewatering
WATE(R USE 55:56 L D'B g/R
1 & Domestic s [J Commercial 9 [J Not use
2 O Stock 6 O Municipal 10 [ Other e 4 Q q7a
3 (3 Imigation 7 O Public supply
4 O Industrial 8 [ Cooling & air conditioning
METHOD OF CONSTRUCTION s
Cable tool 5 [J Air percussion S O Driving
2 [ Rotary (conventional) & [J Boring ¢ ] Digging
3 [ Rotary (reverse) 7 O Diamond 1] OtOF oo
4 [ Rotary (air) 8 [ Jetting 2 2 6 3 2 6
Name of Well Contracto Well .zl ctors Licence No. > [Pata 58 |Contractor 5962 |Date received 80
- |SOurce
< Well Deilling Tec. 3 2 JON"24 2002
. 3 Date of inspection Inspector
B .
- [72]
@d % Ave . ml‘s}on (nt. 1|8
Name Wen Technician Well Tmﬁ@\gb?noe No. E Remarks
Cattin Merklinger - 3
ature of nician/Gontragtor I?nissi&ate z
M y ™o m =

2 - MINISTRY OF THE ENVIRONMENT COPY
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. inis The Ontario Water Resources Act
Ontario g NS WATER WELL RECORD

Environment ﬁ
Print only in spaces provided.

Mark correct box with a checkmark, where applicable. 5 7 3 5 9 0 2 él%:gg éBNI L nq

1 2

2 20 24

County or District ‘S y W fﬂ é TownWoZrWiuage Con/%( tract survey, etc. | Lot 4fﬂ
R Taeo T |7 / GAHRT AHY | Sl B T

day month  year

u Zone Easting Northing Elevation Basin Code i iii iv
A T R R T T T
1 2 10 12 17 18 24 25 26 ) 3t 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other matenals General description le?‘epm = feeTto

Brown | _—ond O
e [ {lay _ Mo Id
due | Ulaly >ond + drovel | Lagered PN
Grey [Tled Cond Grove | Loose s/1a

[_ll_L“Ithllluullulnillludl||1I|II||L|l|I|I1II|||II||;I|II1|||IIIIIIIU

LLLIIII|||l|||Illll|IlllllljlllllltlLiJll|l|||l|||||l ||1I1|||||II|||11|L|
41 WATER RECORD 51 CASING & OPEN HOLE RECORD ;SSITSSNOf ;JPG 3133 D|ameter 3438 | Le 39-40
Water found Inside wall Depth - feet 2| (Siot No. )
at - feet Kind of water diam Material thickness From — w inches feet
4 0-13 3 [ Sulphur 14 . inches LC| Material and Depth topofsereen 30
3 1 # Frosh + O Minerals 1011 1 ] Steel 12 13-16 O 41-a4
2O sty § O oo | » O Gawanized . 1|® g /
3 [l Concrete
814 O Fresh ° Saglphu;' 1 Open hole
4 inerals i —
2O 8ay § 5 Gas o U Plaste 61 PLUGGING & SEALING RECORD
2023 3 O Sulphur 24 7|1 steal ) B Annular space ] Abandonment
1 O Fresh uip! 2 0 Galvanized
2O saly © O Minerals 3 O Concrete t+ Dopth sq7 2t - 168t | Material and type (Cament grout, bentorite, etc
& O Gas 4 O Open hole t From To aterial and type (Cement grout, bentonite, etc.)
252 | | Fresh 3 a Sglphur 29 s [ Plastic 13 &0 3 /% \
2O Salty | 3 tnerals 22 | O stesl 2 a0 6] . lo\{..D \&9'
2 [ Galvanized 1821 2225 Be ,‘. ‘!Q,
%3 14 O Fresh 3 O Sulphur 34 eo 3 [ Concrete 0 ON
: 08 4 O Minerals 4 [ Open hole 26-29 30-33 f 80
alty ¢ O Gas 5 [ Plastic
Pumping test method 10 | Pumping rate / 11-14 Durﬁ:of umping
71|\ 0 Pump 2 Bf Baier O oo | LB LOCATION OF WELL
) Water level % ] ‘{ l A/ In diagram below show distances of well from road and lot line.
= Staticlevel | on of pumping | Waterlevelsduring 1] Pumping 2 [ Recovery indicate north by arrow.
w 3t 7 24 T 15m 30 minyte: 45 minutes 60 minutes
AR K| R P | L
(L]
<z feet feet teet foet feet feet
% If flowing give rate =4 Pumgp intake set at Water at end of test z
S GPM teet # Clear O Cloudy 0?5{/7
o Recommended pump type Aecommended 4945 | Recommended 46-49 / 14
O Shaliow  ZDeep pump setting % fest pump rate /0 5
== LockHmT Ko,

FINAL STATUS OF WELL =

+ A Water supply 5 [0 Abandoned, insufficient supply 9 [J Unfinished h 3 -'

2 [J Observation well § [J Abandoned, poor quality 10 [ Replacement well X m

3 [ Test hole 7 [ Abandoned (Other)

4 O Recharge well 8 (] Dewatering Wé‘L s
WATER USE 5556

Domestic 5 [ Commercial 9 [ Not use

2 [ Stock 6 (] Municipal 10 [ OEF .o )

3 [ Irmigation 7 [ Public supply .

4 [ Industrial 8 [ Cooling & air conditioning \7
METHOD OF CONSTRUCTION -

1 # Cable tool 5 [ Air percussion 8 O Driving

2 [ Rotary (conventional) & [] Boring 10 (] Digging

3 [ Rotary (reverse) 7 [0 Diamond 1 OHEF e
4 [0 Rotary (air) 8 [ Jetting 2 2 6 3 2

Torals ell Drilling Toe, [“7727"|[3F~  “[%148 "TN 24 o |
Agja\h Qve. ﬁ\ \51(()!\ O“\sf S r——

Well Tecglqs Licence No.
108 &

2 - MINISTRY OF THE ENVIRONMENT cCOPY

MINISTRY USE ONLY
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1 EAvin)

Ontario

Print only in spaces provided.
Mark correct box with a checkmark, where applicable.

Ministry
of the
Environment

-

WEST.

L]

[

JThe Ontario Water Resources Act
WATER WELL RECORD

Municipality

57363903

57003 [COINI L

\[s]

2 2 24
County or District — Township/Borou ' illage Con block tract survey, etc. | Lot =a7]
Sinrcoe TR
Naj Address Date
TR Ot Zrp | 707 LICKIRT RORD. | 3O L Blez
year
Zone Easting Northing Elevation Basin Code i
;l.lulunI.I..,lluwusll..l[..r...,u.l
1 2 10 17 18 24 25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description FM[T)]epth = fee:o

Y7,

O | b/

Gue | (ep?

1

I |2

(1p?

YN +(RAVEL.

LAEAED

|57

VE
Ay | Vo Sowe

GCAALL

/. odse

3794

P R

mlllII1l|'llIIL;II{'llllllllllllllllljlllll|ItIllllllIIIJII[I‘LJ![[IIII'I’U

mllllllllllllllfllllIlll(ll_LlllllI|Il||||!|IJIIII|L11II|IIIIIHIIIIIIIIII|U

A WATER RECORD : 51 CASING & OPEN HOLE RECORD ?slf:s rff ;memng 3 Dlameter 3438 | Length 3940
Water found ) inside wall Depth - foet z t No. / .
at - feet Kind of water diam Material thickness From T ‘Iﬂ inches feot
inches inches o o 30
¥ 1d Fresh ° S RSAT#;?:{S " 01 | 1 O] Steel ] rery I b and type Depth at fop,of screan
208ty ¢ O gas 2 O Galvanized 4 @
3 [0, Concrete feet
1518 | | ] Fresh ° O Sulphur 1o Open hole
2 O Salty 4 [ Minerals 5 [J Plastic 61 L
6 [0 Gas PLUGGING & SEALING RECORD
17-18 | 4 ErSteeI 19 20-23
22 s O Sulphur 24 , A 2 Annular space O_Abandonment
1 O Fresh P 2 [] Galvanized
2 O saty O Minerals 3 O Concrete _f Depth set at - feet Material and c  bentonite. ot
s [ Gas + 01 Open hole ' From To ateri: ‘an type (| imem grout, bentonite, otc.)
25-28 3 O Sulphur 29 s [ Plastic 3
; g ;raeltsyh ¢ O Minerals 2425 | 4 O Steel 2 27-30 ﬂ m w CM(A@
6 0 Gas 2 [J Galvanized 16-21 2228
303 1y [ Fresh ° O Sulphur 34 jéo 3 [ Concrete
2 O Sal 4 [1 Minerals 4 [0 Open hole 26-29 30-33 |80
¢ aY s O Gas 5 [ Plastic
Pumping test method 10 | Pumping rate / 1-14 Du? of umplng
71|\ O pump 2 o Bailer AW R g LOCATION OF WELL
I Water level E3 ] ] In diagram below show distances of well from road and lot line.
'u-, Static leve! end of pumping Water levels during 1 Pumping 2 [ Recovery Indicate north by arrow.
w 1 ; 4| 15 minute; 30 minute; 45 minutes 60 minutes
= ,7 4 % / e ?m/ o
(&) .
= fee! feet foet feet feet :
% If flowing give rate Sy Pump intake set at Water at end of test ) A
= GPM feet # Clear O Cloudy A
8 [Recommended pump type Recommended 4345 T Recommended 4649 & M
pump setting \% pump rate / 0 > f
O Shaliow Deep feet GPM i 5 /K
FINAII:{STATUS OF WELL 54 0 [/( '4 ; ‘
' @ Water supply 5 [0 Abandoned, insufficient supply @ [J Unfinished
2 [J Observation well 6 [1 Abandoned, poor quality 10 [J Replacement well ’ '——"*
3 [ Test hole 7 O Abandoned (Other) ) 3
4 O Recharge well 8 [J Dewatering X
WATER USE 5556 W L
Domestic 5 [J Commercial 9 [J Not use d
2 [J Stock & [0 Municipal 10 [J Other .
3 [J imigation 7 [J Public supply
4 O Industrial 8 [1 Cooling & air conditioning
METHOD OF CONSTRUCTION s-
Cable tool 5 [0 Air percussion 9 [0 Driving
Rotary (conventional) ¢ [ Boring 10 [] Digging
3 [ Rotary (reverse) 7 O Diamond I [ OO oo
4 O Rotary (air) 8 [J Jetting 22 6 3 2 3
fWeII ctor Well Con% Licence No. > Data s | Contractor s9-62 [Date received 80
[ -1 |source
Tom 5 MELL YRLING MK 2 483 " [JUN 24 202
w Date of inspection inspector
f 7&//#/1& JAULISTAH, WA ]T | |8
=]
of Well glclan Well f s Licence No. E Remarks
ﬁ /&W & =
@
SiW Technician/Gey Submi io% 0’7 2
gW M mo yr =

2 - MINISTRY OF THE ENVIRONMENT COPY
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z/’ Ontario

Measurements recorded in: ] Metric [B{nperial

Well Owner's Information
First Name

Ministry of
the Environment

Well Tag No. (Place Sticker and/or Print Below)

Last Name / Organization

So‘ma‘u («'Mn Prrgs L.

Mo Zc 4}’

E-mail Address

Well Record

Regulation 903 Ontario Water Resources Act

Page l of l

% [ well Constructed
by Well Owner

Mathng Address (Street Number/Name)

Well Location

Municipality

B
E rovmz;ﬁ /7{

Postal Code

Telephone No. (II'IC area code)

Address of Well Location (Str?NumberlName Township — @ ( Lot ) Concession
/75“5",1 / ia /wWA¢ .24 ; fIZA/W L A0 %QLI / &
County/Distnct/Mumcnpahty City/Town/Villagc‘a/, ﬁ . Province Postal Code ,
Tunish] ontarie |14 3367
UTM Coordinates | Zone Eastmg Northing Municipal Plan and Sublot Number Other

NAD | 8|3 |

Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)

General Colour Most Common Material Other Materials General Description Froaepth (ﬁ/g)o
Alondvimait 2F 6" Lo Drlled 1el) huntoik (s e | A
gt~ Wik T.p = Aerth Wil Nadwe ol | 20 L0
- v, 7 Ry K
(ff‘if&/}iz/i ‘ﬁ Lil u;»f/f_/ 5 gf/ﬂé‘af [ff/f;fﬁ,md é&:ﬁ
C fiM/ZqZ Tik &iﬁm«e’z{/ F A/Wt s @t’aﬂﬂ ::\ / 6»‘4;\
Annular Space , Results of Well Yield Testing
Depth Set at (m/ft) Type of Sealant Used Volume Placed Afier test of well yield, water was: Draw Down Recovery
From To (Material and Type) {m/f) Clear and sand free Time| Water Level | Time | Water Level
ther, specify (min) (mAt) (min) (m/ft)
if pumpipg discontinued, give reason: ‘E’;avt; /
1 1 /

Pump intake wm/ft) 2

Method of Construction

[T cable Tool [[] Diamond
[ Rotary (Conventionat) [ Jetting
[ Rotary (Reverse) [] Driving
[ Boring [T Digging

[] Air percussion
[] Other, specify

[] Other, specify

,  WellUse .

[# Public ) Commercial [] Not used
] Domestic [ Municipal [ Dewatering
[J Livestock [] Test Hole [] Monitoring
[ trrigation ] Cooling & Air Conditioning

[ industriat

Pumping rate (I/min/‘KM) 3
4

aE

Duration of pumping

yar

Construction Record - Casing

Inside Open Hole OR Material
Diameter | (Galvanized, Fibreglass,
(ﬂlﬁn} Concrete, Plastic, Steel)

Wall
Thickness
(cmvin)

Depth (#%7)

From To

Status of Well
[J water Supply
[] Replacement Well

A sted |

[] Test Hole
7] Recharge Well

/,ii

[] Dewatering Well

[] Observation and/or

Monitoring Hole
[] Alteration
(Construction)

" Outside

Construction Record - Screen

L

[] Abandoned,
Insufficient Supply
[] Abandoned, Poor

N hrs + min V 5
Final water level end of pumping (m)R,(‘/1 0 10
N

If flowing give rate (/min / GPi 1 15

20 20
Recommended pump gépth (m/ft)

; 25 \ 25

Recommended gump rate ~N
(Umin/ GPV 30 N30

40 AN
Well yffucﬁon (Vmin / GPM) AN

50 50 \
Digihfected?
nges E] No 60 60 \J

Diarmeter  Material Siot No. Depth (m/ft) A bate:j OQn”Zmy .
(cm/in) (Plastic, Galvanized, Steel) From To andoned, other,
(] Other, specify
Water Details Hole Diameter
Water found at Depth [Kind of Water: [_|Fresh [ ]Untested Depth (m/f) Diameter
From To (cmvin)

(m/f) [ |Gas

{]other, specify e

Water found at Depth
(mM) [ Gas

Kind of Water: [ |Fresh [ JUntested
[_]Other, specify _

Water found at Depth
(m/ft) ] Gas

Kind of Water: [_|Fresh I:Untested
[JOther, specify

Business Name of Well Contractor

Well Contractor and Well Technician Information

Well Contractor's Licence No.

ﬁ Gl Dr

! MaE of Well Location

Please provide a map below following instructions on the back.

—Ln-

Flera Gt

5Um

el Fuctiados /. RFArIE
Business Address (Street Number/Nam j Municipality Comments:

155 Townlwe e Urigeulle
Provmce Postal Code Busi ess -mail Address

/(/?‘ w ﬂv’[ g f L‘i 6)) (A)et "\ AL nhbdj\h) S LBl Well owner's | Date Package Delivered Ministry Use Only |

Bus.Telephone No. (inc. area cods) |Name of Techn an (Last Name, First Name) Eaf?;ﬂwawggon VTN
6/“ EL{? lf H l Ifl/‘ gz[} 4)/’2 ‘E m/ defivered E;a[te’ W&rk éompleéd
Well Technician's Ligence No. | Signature of Technician and/or Con}tactoloate Submitted L1 ves ) . )
017149 e 2oiZowadllse  Jioh QR

0506E (2007/12)
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}r Ontarlo Ministry of Well Tag No. (Place Sticker and/or Print Below) Well Record
the Environment A/() 7:' Regulation 903 Ontario Water Resources Act
Measurements recorded in: [ ] Metric Wperial L? Page l of l

Well Owner's Information
First Name

[ Well Constructed
by Well Owner

| Last Name / Organlzatlon TE-mail Address

o

Mailing Address (Street NumberlName Municipality {Province Postal Code Te!ephone No. (mc area code)
Well Location ' , . .
Addres? Well Locatlon Str tNumber/Name) Township /-v Lot | Concessio '
s Mévﬂ/&ubi {/mimm L“MS-"’ ﬁ ;C)q / G
County/District/Mumcnpallty Cxty/Town/VuIlage ﬁ Province ostal Code
. [ o
L yww, b ‘ Ontario U 5} E s }é’ é[:é

UTM Coordinates | Zone | Easting
nap | 813 11E

Overburden and Bedrock MaterualslAbandonment Sealing Record (see Instructions on the back of this form) ,
General Colour Most Common Material Other Materials General Description Fmr[f)’epth o

Abandonaent oF " D, Oifled Wel) P lenite [/1/’»5 HY' 2
T Pt - Well TN = Seuth WU Mt 5+l | 4 0

[q,@]‘;,“;qj‘ _/”NLLEH( /“'; 5' /Zf)uw @J’QHML?) //f’l/’"&’

&mﬁd,ﬂﬂt’ﬂwmﬁ Y /‘7/}5‘ LNy M\)L(

Northing Municipal Plan and Sublot Number Other

N

Annular Space , Restilts of Well Yield Testing ,
Depth Set at (m/ft) Type of Sealant Used Volume Placed fter test of well yield, water was: Draw Down Recovery -
From To (Material and Type) (/i) Clear and sand free Time| Water Level | Time | Water LgVel
1Qer, specify (min) (m/f | {min) ()
A " - : —1| Static
if pumping discontinued, give reason: Level /

1 /
Pump intake setV/ﬂ) 2 // 2
Pumping rate (/min / @% 3 / 3

Method of Construction

[] Cable Tool [] Diamond [¥4 Public ] Commercial [ Not used e : . 4 4
[] Rotary (Conventional) [ Jetting (] Domestic 1 Municipal [] Dewatering uration of pumping ) 5
[] Rotary (Reverse) ] Driving [ Livestock ] Test Hole ] Monitoring §} ——— hrs+____ min
(] Boring [ Digging [ irrigation ] Cooling & Air Conditioning Final water level end of pumping ( 10 10
[ Air percussion {J Industrial
L] Other, specify L] Other, specify If flowing give rate (¥min / GPM, 1\5\‘ 15
Construction Record - Casing | Status of Well 20 \ 20
Inside Open Hole OR Material Wall Depth (Y {1 water Supply Recommended pump degth (m/f)
Diameter | (Galvanized, Fibreglass, | Thickness Repi t Well
(B¥in) Concrete, Plastic, Steel) (cm/in) From To L] Replacement We 25 25

[ Test Hole
R ded t
& " Qf:g,{j — J() | 8 Rechare wel ingiit ety di 30 \\30
: ] Dewatering Well 0 A}\

O absewatior;i a’ﬂdfor Well p?tdion (/min 7 GEM) N,
onitoring Hole
[] Alteration e > 50 50 \
{Construction) Dl';'f(ed‘ad ! 0
] Abandoned, Yes D No 6 60
S VU WUSUMUSS U DU Insufficient Suppl - 7
. ConstructionRecord-Screen | O Abandored, Poor Map of Well Location
Outside Material Depth (m/ft) mya‘ier Quality Please provide a map below following instructions on the back.
Diameter ; : Slot No.
Plastic, Galvanized, Steel ‘Abandoned, other,
cmin) | stie, Gavanized, =1 ) From To ecty.

[] other, spec/fy

Water Details , Hole Diameter . t{ﬂ\“‘
Water found at Depth |Kind of Water: [ |Fresh DU”tGSted Depth (m/f) Diameter - ‘

. Frol T (cmvin)
(m/ft) [ 1Gas | [_|Other, specify _ o ik ?
Water found at Depth |Kind of Water: {_]Fresh [ Tuntested

(mM) {Gas| [_|Other, specify ____ S
Water found at Depth |Kind of Water: [_|Fresh [Untested

(m/) [ ]Gas| [_|Other, specify
Well Contractor and Well Technician Information

Fleea Cik

Business Name of Wel Contractor Well Contractor's Licence No.

Well Tiidiathes L4, a2 Al
Busmess Address (Street Niimber/Name) Municipality Comments:

& Taunline [l Ohintgznlle
Province Postal Code Business E-mail Address

};\} Lﬂ b, ; ﬁq" Well owner's | Date Package Delivered Ministry Use Only

BusTelephone No. (inc. area code) |Name of Well Teghnicia (Last Name, First Name) ggrégggon N § 1 L Audit No.
5i ﬁlﬁ i/ Z‘E/{ g%ﬂi /6'/’{/{/ Y/J 2Lt delivered Date Work Corﬁpleféd Z 1 4 3 ? 5 6
Wel] Technician’s Licence N Mo Signature of Technitian and/or Cé'n(réf{or Date Submitted L] Yes R T
W7 41T %MW Ol L eBA O 201 21081\l ggo 17 201

0806E (2007/12)  © €flisen’s Printer for Ontario, 2007 Ministry’s C76y



Ministry of
the Environment

E/‘Metric @/Imperial

)’ L Ontario

Measurements recorded in:

Al62Z397

Well Tag No. (Piace Sticker and/or Print Below)

Well Record

Regulation 903 Ontario Water Resources Act

S

Page

Well Owner’s Information

Last Name / Organization

The Corpoali

First Name

an o*f'h 8l /?\ﬂzw/\(‘i{ lnnise

E-mail Address

Y

e}

[} well Constructed
by Well Owner

Mailing Address (Street Number/Name) Municipality Province Postal Code Telephone No. (inc. area code)
< . ! | iV o 2y b por |

2oz s Bl Beach K Simeed. AN LAB LB rHo S i B g A o)
Well Location
Address of Well Location (Stree{t\Number/Name) Township (,\ Lot Concession
2ol 35 Side KO- nnist
County/District/Municipality City/Town/Village Province Postal Code §

Do lanis £ Ontario EEEEN
UTM Coordinates | Zone , Easting Northing Municipal Plan and Sublot Number Other

o o ; < L

NAD 83| [7lelt STtk |Yalt L l7H S Mcee

Overburden and Bedrock Materials/Abandonment Sealing Record {see instructions on the back of this form)

General Colour Most Common Material

Other Materials

General Description

Rt 2
Depth (npft) |
From /

BRowN SAND

(HAAVE L

LoD E

O o

GRen | CLihy

DAND S i

PeNDE

Annular Space

Results of Well Yield Testing

Depth Set at (m/ft) Type of Sealant Used Volume:Placed
From To (Material and Type) (M)
O 6 Beodenide Qlfxi)af:: iS cule EF
Method of Construction Well Use

{1 Cable Too! ] Diamond ] Public ] Commercial [ Not-used
[ Rotary (Conventionaly - [ Jetting [T Domestic L] Muriicipal [l Dewatering
[} Rotary (Reverse) [ Driving [L]:Livestack [] Test Hole c?Q/Iomtonng
[ Boring [ Digging [[Jirrigation [-] Cooling & Air Conditioning
L Air percussion Ll industrial
] Other, specify .o il [L] Other, specify

Construction Record - Casing

Status of Well

()
To

[] water Supply
] Replacement Well
[] Test Hole

Inside Open Hole OR Material Wall Depth
Diameter -|  (Galvanized, Fibreglass, | Thicknass

(crmvin) Concrete, Plastic, Steel) (crvin) From
X | Plastic o O

[] Recharge Well

+

[] Dewatering Well

Observation and/or

onitoring Hole
[ Alteration

(Construction)

O Abandoned,

After test of well yield, water was: Draw Down Recovery
[J Ciear and sand free Time | Water Level | Time | Water Level
[ Other, specify (min) (/) | (min) (/i)

- - - : ~| Static

If pumping discontinued, give reason: Level
1 1
Pump intake set at (m/f) 2 2
Pumping rate-(¥min / GPM) 3 3
4 4

Duration of pumping

>>>>>>>>>> hrs.+~ min 5 5

Final water level end of pumping (m/t) 10 10

If flowing give rate (¥min / GPM) 15 15

20 20

Recommended pump depth-(m/ft)

25 25

Recommended pump rate

(Vmin / GPM) 30 30

40 40

Well production (¥min / GPM)

50 50

Disinfected?

[1ves [JNo 60 60

Construction Record - Screen

tnsufficient Supply
[] Abandoned, Poor

Map of Well Location

Outside . Depth
- Material p
Diameter ; ; SlotNe:
(cmiin) (Plastic, Galvanized, Steel) Erom

Water Quality
[] Abandoned, other,
specify

R | Plestic | (o | #

[ Other, specify

Water Details

Hole Diameter

Depth (m/ft) Diameter
From To (cnvin)

G lig | 8"

Water found at Depth Kind of Water: | | Fresh | |Untested
(m/ft) {_1Gas| [_|Other, specify e

Water found at Depth |Kind of Water: | |Fresh [ |Untested
(m/) | \Gas| [ |Other, specify

Water found at Depth |Kind of Water: | |Fresh L_‘,)Untested
(mi) [ 1Gas| [ IOther, specify

Well Contractor and Well Technician Information

Business Name of Well Contractor

Conadian (etl Driiling

Well Contractor’s Licence No.

7 IOELS

Please provide a map below following instructions on the back.

T ——————————

NS

@

[ ]

é / i \.[3

<A

n

hav

BH loceled 992 M Scoth L mel‘slﬁar+ ®ed

Business Address (Street Number/Name)

L 24973 H A3

Mumcxpalxty

Stmcoé

Province Postal Code
Ki(

ON Lo

. Business E-mail Address

Comments:

Rd

Bus Telephone No (lnc area code}

AT
NWD’@H Technician (Last Name, First Name)
/.-ﬁ’m ot 2

Well Technician's Licence No

21213

S% 'Iy/:(w/ayénd/or ontractor

Date Submitted

A s o (S

Well owner's
information
package A [
delivered -

Date Package Delivered

Date Work Completed

Rl k

E} Yes

(o723

Ministry Use Only

AUdanigGQid
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P

Ministry of
[/f— Ontarlo the Environment
Measurements recorded in:  [Metric @/Imperial

A13S69%

Well Tag No. (Place Sticker and/or Print Below)

Well Record

Regulation 903 Ontario Water Resourcgs Act

Page__[___ ofi

Well Owner’s Information

First Name

Last Name / Organization

L0 c:‘@ nrs,

E-mail Address

[] well Constructed

The (s paratan of Ahody { by Well Owner

Mailing Address (Street Number/Name) Municipality Province Postal Code Telephon;e No. (inc. area code) ,
A mm«}Q\’%mw\ €O . Simcoe ON _ Lasip) Hosuse3il ol
Well Location
Address of Well Location (Street Number/Name) Township Lot Concession
e 255 idercad) st )
County/District/Municipalité ) Clty/Town/VHla Province Postal Code .

imeo e \V’\V\\‘%iﬁ Ontario RN
UTM Coordinates | Zone | Easting Northing Municipal Plan and Sublot Number Other

NAD (813 ¢ [7]6l) IS l6islslyiy 1 Ablolo  DiMcoe

Overburden and Bedrock MatenalslAbandonment Sealing Record (see instructions on the back of this form)

General Colour

Most Common Material

Other Materials

General Description

Depth (ngf) ™3
From n@ej

L QQeq=

=

_EROLU
RKOLN

L LAVEY

DENSE

75

“BRecN

PENSC

7S 1S

BLowN

DENSE

[S 529

Annular Space

Results of Well Yield Testing

Depth Set at (m/ft) Type of Sealant Used Volume Placed After test of well vield, water was: Draw Down Recovery
From To (Material-and Type) i) [| Clear.and sand free Time | Water Level | Time | Water Level
p . . ; (] Other, specify (min) (mAY | (min) (/)
g ‘ . A § i 725 coboie i
ig B c'\“¥ Al ’L("’ (”LU F = 2 7.2 ﬂ“lﬁs’fm"“’ If pumping discontinued, give reason: f;it;
1 1
Pump intake set at (m/f) 2 2
- FPumping rate (/min / GPM) 3 3
Method of Construction Well Use Png (vm )
"1 Ccable Tool ] Diamond [ Public [l Commercial [Z] Not used BSurai ’ . 4 4
[_] Rotary (Conventional) - [ Jetting L] Domestic [ Municipal []'Dewatering Hration of pumping . 5
[ ] Rotary (Reverse) (] Driving [L] Livestock []: Test Hole \QQVlonitoring hrs# o min 5
[ Boring ] Digging ] irrigation []-Cooling & Air Conditiofing Final water level end of pumping (m/) 10 10
[ Air percussion L] industrial
L] Other, specify ... ] Other, specify If flowing give rate (Vmin/ GPM) 15 15
Construction Record - Casing Status of Well 50 20
Inside Open Hole OR Material Wall Depth (m/ft) (] water Supply Recommended pump depth (m/ft)
Diameter (Galvanized, Fibreglass, Thickness
(cm/in) Concrete, Plastic; Steel) {emvin) From To B ?ggr;:em well 25 25
i . i Recommended pump rate
Q YD (as.} ? Q (’9 O ’Lfm§ D Recharge Well (Vmin 7 GPM} 30 30
: . [] Dewatering Well 20 0
Egabservaﬁon andior | 'Well production (/min / GPM)
onitoring Hole
[ Alteration . 5 50 50
(Construction) Dis‘:nfected;»"
[ Abandoned, [Jyes [INo 60 60

Insufficient Supply

Constriction Record - Screen

[C] Abandoned, Poor

Outside Mziterial Depth:(m/ft) Water Quality
D(’snr;‘}f,ﬁf’ (Plastic, Galvanized, Steel) | SIPtNo. | s | O] Abandoned, other,

Ples)ic

2

(o

specify

95

A

[] Other, specify

Water Details

Hole Diameter

Water found at Depth Kind of Water: [ IFresh | lUntested Depth (m/ft) Diameter
(m/M) | _|Gas|{ |Other, specify From Te )

Water found at Depth |Kind of Water: { |Fresh | Untested O Q;l ‘/«,12 g: "
(m/t) [ JGas |_|Other, specify o

Water found at Depth Kind of Water: | | \Fresh - ‘Untested
(m/fY) [ 1Gas ! |_|Other, specify __ R

Well Contractor and Well Technician information

Business Name of Well Contractor

Well Contractor’s Licence No.

+ O [F (S

Map of Well Location

Please provide a map below following instructions on the back.

Lt

[ oK hart Rd

o

de Rd

45 S

Bk e t<d 175 M South of Loc Kherd R4

Canadican  Glett Drill \t’\ﬂ

Business Address (Street Number/Name)

| 443 HWY

gt

Municipality

SivhcQ € -

Province Postal Code

CN

Llg|LlLX

%}6{3768;1 Address

Comments

1.5 M Eask of West cuwrb on 25 Side R

&/‘(

Bus.Telephone No. (inc. area codW
EEINEE e, oy

-7

Technician (Last Name, First Name)
JQ»’(/ iad

Well Techmman s Licence No

g@s&s/:’)s%/

050BE (2007/12) © 07(5

n apd/or Contractor|Date Submitted

2|/ ¥ og /S

Well-.owner's

Ministry Use Only

Date Package Deliverad
information
package [} K 3 ?:
delivered - -
o Date Work Complated
LJ Yes ;
M |ae ) o3

Aud%tNoZ 1 86 2 i 5

MG 27 2014

Ministry’s Copy



} {/ Ontario

Measurements recorded in:

Ministry of
the Environment

A Metric

[eTmperial

Well Tag No. (Place Sticker and/or Print Below)

A5 736

Well Record

Regulation 303 Ontario Water Resources Act

N Of;

Page

‘Well Owner’s Information

First Name

Last Name / Organization

rodion 0@ Taniefil

Ti\C« Cor

I E-mail Address

l ] Well Constructed

; by Well Owner

Mailing Address (Street Number/Name)

Well Location

PTI

Municipality

Postal Code

H
iProvince

3y

Telephone No. (inc. area code) |

70 199(316121711 10

Address of Well Location (Street Number/Name) Township Lot Concession
2033 25 Sde rpad Tpni 2 v
County/District/Municipality City/Town/Village Province Postal Code 5
N i A R
Simese Tan o | Ontario RN
UTM Coordinates | Zone , Easting Northing Mumctpal Plan and Sublot Number Other
‘ MCOE,

Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)

General Colour

Most Common Material

Other Materials

General Description

Depth (mff) }
From

LRouN | Tof

SOl

RG]

-

TROUN

(RAvEL

ArD

SAND

GEREY | CLRY

SAND

ﬁ

C
2lauh SANG

A
S
‘j)
s9" T

S
9
S
S
S

(5ABY | SANGL

(ORANEL

L+ U

1S 80

GRe | cipd GRAVE L TDENSE RS D
GRE | SILT (LAY RAVEL PRETIENSE S
TN

GREY  SANL

L)

(~RRVEL

KX 23

DENST

2 Y S

GRE S

Depth Syet at (m/ft)
From To

_Annular Space
Type of Sealant Used
(Material and Type)

Volume Placed
(M)

O e

W) Gdaic FY

rﬁéu“‘m\ {e whi IﬂS‘

Results of Well Yield Testing

. Method of Construction

[].Cable Toal [] Diamond ] Public [] Commercial [[]:Not used
(] Ratary (Conventional): - [[] Jetting [J Domestic ] Municipal n Dewatering
[-]Rotary (Reverse) [ Driving [ Livestock [] TestHole “onitoring
bt Boring [] Digging [ trrigation ] Cooling & At Conditioning

L1 Air percussion [ industrial g

[] Other, specify

Well Use

[] Other, specify

Construction Record - Casin

Inside

Open Hole OR Material Wall Depth (
Diameter: | - (Galvanized, Fibreglass, Thickness
(cnin) Concrete, Plastic, Steel) (cm/in) From To
N .
SN (R - j
A | Piestic lghaol O | 1T

_ Construction Record - Screen

Outside | wﬁ;&;@ ......
D}?:;,ﬁfr (Plasti, G“Q?Jiﬁied, Steelj] - StotNo. Erom =
& Pesvic | 1o | \F |0

Status of Well

[J water Supply

[] Replacement Well

[] Test Hole

[] Recharge Well

[ Dewatering Well
Observation and/or
Monitoring Hole

[] Alteration
(Construction)

[] Abandoned, ;
Insufficient Supply

[] Abandaned, Poor
Water Quality

[] Abandoned, othef,
specify

[ other, specify

__ Water Details

Water found at Depth

Hole Diameter

Kind of Water: [_|Fresh [_|Untested Depth (m/ft) DiarT;tET
Fi cmin,
(m/A) [ 1Gas| [_] Other, specify om To f - )
Water found at Depth |Kind of Water: [ JFresh [ JUntested| ¢ ﬁz ,{6_ X‘k‘
(mt) ] Gas| []Other, specify ) v
Water found at Depth |Kind of Water: {_|Fresh [_|Untested
{mM) [ 1Gas | [_]Other, specify _ -
Well Contractor and Well Technician Information
Busmess Name of Well Contractor Well Contractor's Licence No
Canadian  We(l Dﬂ”mrﬂ 7lo| 7S
Business Address (Street Number/Name) =f Municipality
11993 Rwy 27 Simeoe
Province Postal Code Business E-mail Address
&N Lloltillklo .
Bus.Telephone No. (inc. area code) -|Name j/yTechnician (Last Name, First Name)
705172 8198 1A, /,,.q,,.* ) =

Well Technician's Licence No.

2 1A12 13

Date Submitted

Rolr o8 /5

After test of well yield, water was: Draw Down Recavery
[ Clear and sand free Time | Water Level | Time | Water Level
[ Other, specify (min}| (A min) | A

- - - . #{1 Static
If pumping discontinued, give reason: Lovel
1 1
Pump intake set at (m/ft) 2 5
Pumping rate (#min / GPM) 3 3
4 4
Duration of pumping
hrs+ 0 min 5 )
Final water level end of pumping (m/f) 10 10
If flowing give rate (¥min / GPM) 15 15
20 20

Recommended pump depth (m/ft)

25 25

Recommended pump rate

(Vmin / GPM) 30 30

- - 40 40

Well production (/min / GPM)

50 a0

Disinfected?

Clves [ No 60 60

LoeKpatt OF R

==

7S side

Comments:

[ Maé of Well Location

Please provide a map below following instructions on the back.

BT
=

B Lo bed 112 M Mordh of LecK hart Dr 3
AM west o wet curb of 295 side R

Well owner's . | Date Package Delivered
information 3
package l ey T ’ G
delivered i BRI
] ves Date Work Completed
e Rloltllol7iaiz

Ministry Use Only
Audit No.

2155726
AUG 2 7 2014

0506E (2007/12)  © Queen’s Prifter yfénﬁ 2007, /

Ministry’s Copy



893 & 911 Lockhart Road, Innisfil, Ontario Reference No. 19-1171A
Soheil and Mohamad Fayaz December 11, 2019

Appendix E -

WATER BALANCE ANALYSIS




MONTHLY AND YEARLY WATER BALANCE COMPONENTS

JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC YEAR
c Average Temperature: T (°C) -7.7 -6.6 -2.1 5.6 12.3 17.9 20.8 19.7 15.3 8.7 2.7 -35 6.9
- ~§ 5 Heat Index: i=(T/5)"*** 0.00 0.00 0.00 1.19 3.91 6.90 8.66 7.97 5.44 2.31 0.39 0.00 36.8
E g g Unadjusted Daily Potential Evapotranspiration: U (mm) 0.0 0.0 0.0 25.2 59.0 88.5 104.1 98.1 74.7 40.6 11.5 0.0 501.7
0o 5 =
= g S Adjusting Factor for U (Latitude 44°) 0.81 0.82 1.02 1.12 1.26 1.28 1.29 1.20 1.04 0.95 0.81 0.77 -
- Adjusted Potential Evapotranspiration - PET (mm) 0.0 0.0 0.0 28.2 74.3 113.3 134.3 117.8 77.7 38.6 9.3 0.0 593.4
Precipitation: P (mm) 82.5 61.8 58.1 62.2 82.4 84.8 77.2 89.9 94.0 77.5 88.9 73.6 932.9
Adjusted Potential Evapotranspiration: PET (mm) 0.0 0.0 0.0 28.2 74.3 113.3 134.3 117.8 77.7 38.6 9.3 0.0 593.4
g P-PET 82.5 61.8 58.1 34.0 8.1 -28.5 -57.1 -27.9 16.3 38.9 79.6 73.6 339.5
é‘ Change in Soil Moisture Storage (mm) 0.0 0.0 0.0 0.0 0.0 -28.5 -57.1 -27.9 16.3 38.9 0.0 0.0 -
o
Z’ Water Holding Capacity (max. 250 mm) 250.0 250.0 250.0 250.0 250.0 221.5 164.5 136.6 152.9 191.9 250.0 250.0 -
5
E, Water Surplus Available for Infiltration or Runoff 82.5 61.8 58.1 34.0 8.1 0.0 0.0 0.0 0.0 0.0 215 73.6 339.5
Potential Infiltration based on MOECC Infiltration Factor (mm) 66.0 49.4 46.5 27.2 6.4 0.0 0.0 0.0 0.0 0.0 17.2 58.9 271.6
Potential Surface Water Runoff (mm) 16.5 12.4 11.6 6.8 1.6 0.0 0.0 0.0 0.0 0.0 4.3 14.7 67.9
9 }'E’ Precipitation: P (mm) 932.9
o a
§- §_ Potential Evaporation: PE (mm), Assume 15% 139.9
= § Potential Surface Water Runoff: P - PE (mm) 793.0

PRE- AND POST-DEVELOPMENT WATER BALANCE (NO LOW IMPACT DEVELOPMENT MEASURES IN PLACE)

Total Land Area (mz)

Est. Fraction of Land

Est. Land Area (mz)

Runoff (m*/annum)

Infiltration (m®/annum)

% Runoff Change Pre to Post

Pervious Area 97% 21534.0 1462.1 5848.4 601%
“E::gzs(i:?ntﬁ) Impervious Area 222000 3% 666.0 528.1 0.0 % Infiltration Change Pre to Post

TOTAL - 100% 22200.0 1990.2 5848.4 36%

Pervious Area 729000 35% 7770.0 527.6 2110.3 Infiltration Required to Meet Pre-
(';:)Z':f’;:j;z:i::; Impervious Area (Estimated from "Concept Plan 9a") ' 65% 14430.0 114425 0.0 Development Conditions (m’)

TOTAL - 100% 22200.0 11970.0 2110.3 3738

Notes

1. Both potential infiltration and surface water runoff are independent of temperature

2. Assumption is in January maximum soil moisture storage value is present (250mm)

3. Water Holding Capacity & Infiltration Factors taken from Table 3.1 of MOE SWMPDM, 2003
4. Average Temperature and Preciptation taken from Barrie WPCC between 1981 and 2010

5. Adjusting Factor for U based on Lorente, 1961

Infiltration Criteria
Topography
Soils
Cover

Site Description
Rolling Land - Average Slope 2.8 to 3.8 m/km
Open Sandy Loam
Woodland
Sum of Infiltration Factors

Infiltration Factor
0.2
0.4
0.2

0.8




893 & 911 Lockhart Road, Innisfil, Ontario Reference No. 19-1171A
Soheil and Mohamad Fayaz December 11, 2019

Appendix F -

GROUNDWATER CHEMISTRY CERTIFICATES OF ANALYSIS




CADUCEZFPN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G85543

Report To:

Central Earth Engineering Inc

647 Welham Rd, Unit 14,
Barrie ON L4N 0B7 Canada

Attention: Alex Winkelmann

REPORT No. B19-37271

Rev. 1

Caduceon Environmental Laboratories

112 Commerce Park Drive

Barrie ON L4N 8W8

Tel:

705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 18-Nov-19
DATE REPORTED: 27-Nov-19

JOB/PROJECT NO.: 893 & 911 Lockhart Rd, Innisfil

SAMPLE MATRIX: Groundwater P.O. NUMBER: 19-1171A
WATERWORKS NO.

Site Analyst Date Lab Reference
Parameter Qty Analyzed Initials Analyzed Method Method
Alkalinity (as CaCO3) 2 Holly Lane SYL 19-Nov-19 A-ALK-03 (0) SM 2320B
Cyanide 2 Kingston us 19-Nov-19 A-CN-001 (k) SM 4500CN
Colour 2 Holly Lane LMG 20-Nov-19 A-COL-01 (o) SM 2120C
Conductivity 2 Holly Lane SYL 19-Nov-19 A-COND-02 (0) SM 2510B
Anions 2 Holly Lane LMG 22-Nov-19 A-IC-01 (o) SM4110C
Nitrogen - Ammonia (N) 2 Kingston TK 20-Nov-19 A-NH3-001 (k) SM4500-NH3-H
0-Phosphorus (P) 2 Kingston TK 20-Nov-19 A-0-PO4 K PE4500-S
pH 2 Holly Lane SYL 19-Nov-19 A-PH-01 (o) SM 4500H
Turbidity 2 Holly Lane LMG 20-Nov-19 A-TURB-01 (0) SM 2130
Chromium (VI) 2 Holly Lane LMG 26-Nov-19 D-CRVI-01 (0) MOE E3056
Mercury 2 Holly Lane PBK 20-Nov-19 D-HG-02 (0) SM 3112 B
Metals - ICP-OES 2 Holly Lane AHM 21-Nov-19 D-ICP-01 (o) SM 3120
Metals - ICP-MS 2 Holly Lane TPR 20-Nov-19 D-ICPMS-01 (o) EPA 200.8
Calculation 2 Holly Lane JGC 23-Nov-19 D-lon Balance Calc.

PWQO - Provincial Water Quality Objectives
PWQO - Provincial Water Quality Objectives

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Dl

Christine Burke
Lab Manager

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 5.



CADUCEZFPN

ENVIRONMENTAL LABORATORIES

CERTIFICATE OF ANALYSIS

Client committed. Quality assured. F|na| Report
C.0.C.: G85543 REPORT No. B19-37271
Rev. 1

Report To: Caduceon Environmental Laboratories

Central Earth Engineering Inc
647 Welham Rd, Unit 14,
Barrie ON L4N 0B7 Canada
Attention: Alex Winkelmann

112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 18-Nov-19
DATE REPORTED: 27-Nov-19
SAMPLE MATRIX: Groundwater

JOB/PROJECT NO.: 893 & 911 Lockhart Rd, Innisfil

P.O. NUMBER:
WATERWORKS NO.

19-1171A

Client I.D. BH 1 (un- |BH1 (filtered) PWQO
filtered) PWQO
Sample I.D. B19-37271-1 |B19-37271-2
Date Collected 15-Nov-19 15-Nov-19
Parameter Units R.L.
pH @25°C pH Units 8.02 8.00 8.5
Conductivity @25°C pmho/cm 1 508 509
Alkalinity(CaCO3) to mg/L 5 202 199
pH4.5
Hardness (as CaCO3) Mo/l 1000 571000 283000
Cyanide (Free) pa/L 5 <5 <5 5|
Chloride mg/L 0.5 211 21.4
Fluoride mg/L 0.1 <0.1 <0.1
Nitrite (N) mg/L 0.1 <0.1 <0.1
Nitrate (N) mg/L 0.1 <0.1 <0.1
Sulphate mg/L 1 22 22
Colour TCU 2 <2 <2
Turbidity NTU 0.1 234 47.6
Ammonia (N)-Total mg/L 0.01 0.19 0.22
o-Phosphate (P) mg/L 0.002 0.171 0.144
Calcium pg/L 20 166000 64400
Magnesium pg/L 20 37900 29800
Potassium pa/L 100 2100 2000
Sodium pg/L 200 13100 13600
Antimony pg/L 0.1 0.2 <0.1 20
Arsenic pg/L 0.1 1.9 15 5|
Barium pg/L 1 134 98
Beryllium pg/L 0.1 <0.1 <0.1 11
Boron pa/L 5 21 20 200

PWQO - Provincial Water Quality Objectives
PWQO - Provincial Water Quality Objectives

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Dl

Christine Burke
Lab Manager

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 2 of 5.




CADUCEZZN CERTIFICATE OF ANALYSIS

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. F|na| Report
C.0.C.: G85543 REPORT No. B19-37271
Rev. 1
Report To: Caduceon Environmental Laboratories
Central Earth Engineering Inc 112 Commerce Park Drive
647 Welham Rd, Unit 14, Barrie ON L4N 8W8
Barrie ON L4N 0B7 Canada Tel: 705-252-5743
Attention: Alex Winkelmann Fax: 705-252-5746
DATE RECEIVED: 18-Nov-19 JOB/PROJECT NO.: 893 & 911 Lockhart Rd, Innisfil
DATE REPORTED: 27-Nov-19 P.O. NUMBER: 19-1171A
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. BH 1 (un- |BH1 (filtered) PWQO
filtered) PWQO
Sample I.D. B19-37271-1 |B19-37271-2
Date Collected 15-Nov-19 15-Nov-19
Parameter Units R.L.
Cadmium pg/L 0.015 0.062 0.017 0.1
Chromium pa/L 2 3 <2
Chromium (V1) pa/L 1 <1 <1 1
Cobalt pa/L 0.1 1.6 0.3 0.9
Copper pg/L 2 12 14 5
Iron pg/L 5 2200 210 300
Lead pa/L 0.02 6.13 0.46 1
Mercury pa/L 0.02 <0.02 < 0.02 0.2
Manganese pa/L 1 321 70
Molybdenum pa/L 0.1 0.4 0.7 40
Nickel pg/L 0.2 7.7 5.1 25
Selenium pg/L 1 <1 <1 100
Silver pa/L 0.1 <0.1 <0.1 0.1
Thallium pa/L 0.05 <0.05 <0.05 0.3
Uranium pa/L 0.05 0.76 0.60 5
Vanadium pa/L 0.1 3.1 0.6 6
Zinc pg/L 5 21 8 20
Anion Sum meq/L 5.09 5.04
Cation Sum meq/L 12.2 6.34
% Difference % 410 1! 114 1
lon Ratio AS/CS 0.418 0.795
Sodium Adsorption Ratio - 0.239 0.351
TDS(ion sum calc.) mg/L 1 386 273
Conductivity (calc.) pmho/cm 805 537

PWQO - Provincial Water Quality Objectives
PWQO - Provincial Water Quality Objectives

Dl

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,O-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 3 of 5.




CADUCEZZN CERTIFICATE OF ANALYSIS

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. F|na| Report
C.0.C.: G85543 REPORT No. B19-37271
Rev. 1
Report To: Caduceon Environmental Laboratories
Central Earth Engineering Inc 112 Commerce Park Drive
647 Welham Rd, Unit 14, Barrie ON L4N 8W8
Barrie ON L4N 0B7 Canada Tel: 705-252-5743
Attention: Alex Winkelmann Fax: 705-252-5746
DATE RECEIVED: 18-Nov-19 JOB/PROJECT NO.: 893 & 911 Lockhart Rd, Innisfil
DATE REPORTED: 27-Nov-19 P.O. NUMBER: 19-1171A
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. BH 1 (un- |BH1 (filtered) PWQO
filtered) PWQO
Sample I.D. B19-37271-1 |B19-37271-2
Date Collected 15-Nov-19 15-Nov-19
Parameter Units R.L.
TDS(calc.)/EC(actual) - 0.760 0.537
EC(calc.)/EC(actual) - 1.58 1.06
Langelier Index(25°C) S.. 1.09 0.666

1 Outside of 10% Acceptance Criteria
2 Revised report to add guidelines as per client request.

PWQO - Provincial Water Quality Objectives
PWQO - Provincial Water Quality Objectives

Dl

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,O-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 4 of 5.



CADUCEZZN CERTIFICATE OF ANALYSIS

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. F|na| Report
C.0.C.: G85543 REPORT No. B19-37271
Rev. 1
Report To: Caduceon Environmental Laboratories
Central Earth Engineering Inc 112 Commerce Park Drive
647 Welham Rd, Unit 14, Barrie ON L4N 8W8
Barrie ON L4N 0B7 Canada Tel: 705-252-5743
Attention: Alex Winkelmann Fax: 705-252-5746
DATE RECEIVED: 18-Nov-19 JOB/PROJECT NO.: 893 & 911 Lockhart Rd, Innisfil
DATE REPORTED: 27-Nov-19 P.O. NUMBER: 19-1171A
SAMPLE MATRIX: Groundwater WATERWORKS NO.

Summary of Exceedances

Provincial Water Quality Objectives
Found
BH 1 (un-filtered) Value Limit
Zinc (ug/L) | 21 ‘ 20
Lead (ug/L) 6.13 1
Iron (ug/L) 2200 300
Copper (ug/L) | 12 ‘ 5
Cobalt (ug/L) 1.6 0.9
Found
BH1 (filtered) Value Limit
Copper (pg/L) | 14 ‘ 5
PWQO - Provincial Water Quality Objectives
PWQO - Provincial Water Quality Objectives V
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,O-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 5 of 5.



893 & 911 Lockhart Road, Innisfil, Ontario Reference No. 19-1171A
Soheil and Mohamad Fayaz December 11, 2019

Appendix G -
ESGRA MAPPING FROM LSRCA
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