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1. INTRODUCTION

BluMetric Environmental Inc. (BluMetric®) was retained by Hanley Park Developments Inc. to
conduct a hydrogeological impact assessment for the proposed Hanley Park North residential
subdivision in Belleville, Ontario. The subject property covers an area of approximately
35.2 hectares and is located on Part of Lots 14 & 15, Concession 1, Former Thurlow Township, City
of Belleville, Hastings County. The site is to the east of Haig Road between Airport Parkway West
and Highway 2 in the City of Belleville, Ontario. The proposed residential subdivision will be
serviced by the Belleville municipal water supply and sewage systems.

The provincially significant Bell Creek Swamp Complex (Bell Creek Wetland) runs from north to
south across the eastern side of the site.

1.1 OBJECTIVES

The objective of the hydrogeological investigation is to satisfy the requirements of the City of
Belleville and Quinte Conservation Authority regarding the potential for hydrogeological impacts
associated with the proposed residential development and the installation of City services
including:

e Assess groundwater elevations and seasonal variability across the site.

e Conduct a limited assessment of terrain conditions based on the hydrogeological drilling
program.

e Assess surface water elevations and seasonal variability in the adjacent wetland (the Bell
Creek Swamp Complex).

e Determine the potential for hydrogeological impacts during construction and associated
with the long-term effects of residential use.

e Conduct a detailed water balance assessment to determine the effects of residential
construction and long-term use on the volume of infiltration at the site and assess any
potential impacts to the adjacent wetland.

e Conduct one year of groundwater and surface water monitoring and integrate results into
a revised report.

1.2 SITE DESCRIPTION

The subject property is located to the immediate east of the City of Belleville, Ontario (Figure 1)
and is within the urban area of the City. The site is within the boundaries of the Quinte
Conservation Authority (QCA). The Quinte Conservation Authority (QCA) online GIS (QCA,
2023) indicates that most of the site is subject to Ontario Regulation 319/09 (Quinte Conservation
Authority, Interference with Wetlands and Alterations to Shorelines and Watercourses).
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The subject property is relatively flat and is mostly forest covered with some access trails.
The provincially significant Bell Creek Swamp Complex (Bell Creek Wetland) occurs on the eastern
side of the site.

1.3 SURROUNDING LAND USE

Surrounding land uses within 500 m of the subject site are described below:

e North:

o Forested undeveloped land (unused)

o Wetland (Bell Creek Wetland)

o Railway lines (CNR)

o Roads (Airport Parkway West, Haig Road)

o Industrial land north of Airport Parkway West including an engineered lagoon
e East:

Forested undeveloped land (unused)
o Wetland

Agricultural land (pasture)
Rural residential (farmhouses and outbuildings) 383 A Airport Parkway West and 385
Airport Parkway West
o Roads (Antrim)
o West:
o Urban Residential development
o Roads (Spruce Gardens, Haig, Hickory, Linden, Sumac, Tessa, Mercedes, Oak Ridge,
Briarwood, Victoria. Joyce, Richmond, Freemont, Cambridge, Flint, Diamond,
Kingsway, Edgehill)
Industrial land adjacent to railway lines (with trucking / distribution / storage)
Agricultural land (crop and pasture)
Wetland and parkland (Stanley Park)
Stormwater retention pond
Walking trial (former hydro line)
e South:
Undeveloped partially cleared land
Wetland (Bell Creek Wetland)
Railway line (former CPR)
Roads (Bridge, Janlyn, Whalen)
Parkland (Haig Park)

o O

O O O O O

o O O O

Most of the existing development in the area is connected to the Belleville municipal water supply
and sewage systems.
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1.4 TOPOGRAPHY AND HYDROLOGY

The topography at the site is flat with gentle slopes to the southeast towards the provincially
significant Bell Creek Swamp Complex (Bell Creek Wetland). The highest elevation occurs at the
northern end of the site (approximately 89 m above sea level (asl)). The elevation at the onsite
wetland varies from approximately 86 m asl (upstream end at north end of site) to 83 m asl
(downstream end at south end of site). Topographic contours are included on Figure 2.

Surface water drainage at the site is by infiltration with some overland flow towards the wetland.
The overburden is generally topsoil and clay/gravel, so infiltration is expected to be the dominant
component of onsite drainage. Flow within the wetland is to the south towards the Bay of Quinte
(Lake Ontario), immediately west of Telegraph Narrows. The site occurs within the Bell Creek
Watershed which is part of the Telegraph Narrows Watershed (Ontario Ministry of Natural
Resources and Forestry, 2023). The Bell Creek Watershed drains an area of approximately
23 square kilometres.

Channels within the Bell Creek Wetland in the vicinity of the site are shown on Figure 2 and
include:

e Two northern channels (North Channel West and North Channel East) that flow towards
the site from the north. These channels run through culverts beneath Airport Parkway West
and the CNR railway lines. These channels join at the northern end of the site to form the
Main Channel.

e A Main Channel that that runs through the eastern side of the site and exits the site at the
eastern site boundary.

o A West Side Channel that runs eastwards towards the eastern side of site through drains
beneath existing residential development. This side channel then runs to the south
immediately adjacent to the proposed Hanley Park North subdivision then exits the site at
the eastern site boundary and joins with the main channel at a point that is southeast of
the south-eastern corner of the site.

e An East Side Channel that enters the Main Channel / wetland to the west of the site.

e A Southwest Side Channel that flows from a wetland to the west of Haig Road, through a
culvert beneath Haig Road, then along a channel that runs parallel to the abandoned
walking trail near the western site boundary.

e The West Side Channel and the Southwest Side Channel join the main channel to the
southeast of the eastern corner of the site. From there the Main Channel flow south through

a culvert beneath the CPR railway line.
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The Bell Creek Wetland is considered to be a ‘warm water’ system meaning that it does not derive
most of its water from cold groundwater inputs. The water in the system mostly comes from runoff
with some component of shallow groundwater input from overburden water tables. Details of
vegetation, wildlife, species at risk and fish habitat are included in an environmental impact study
by Michalski Nielson (2020).

1.5 PROPOSED SUBDIVISION

The proposed development involves the creation of 74 lots for detached family homes and
29 townhouse lots on 8 hectares of the 35.16-hectare parcel. The 74 detached home lots cover an
area of 3.9 hectares (average size = 534 square metres), and the 29 townhouse lots cover an area
of 0.7 hectares (average size = 236 square metres). There are two areas of development.
The ‘Northern Development Area’ at the northwestern corner of the site includes six detached
home lots. The ‘Southern Development Area’ includes the remainder of the development (68
detached home lots, 29 townhouse lots, and a stormwater pond.

A large portion of the site (27.14 hectares) will be reserved for parkland and wetland features.
Of this, 15.1 hectares of the land is Bell Creek Wetland, 8.9 hectares is wetland buffer (woodland),
2.5 hectares is significant woodland, and 0.7 hectares is woodland buffer. For reference
information refer to the unsigned Draft Plan of Subdivision (Watson Land Surveyors, 2018) which
is included in Appendix A.

The proposed residential subdivision will be serviced by the Belleville municipal water supply and
sewage systems. This form of servicing is consistent with the established hierarchy prescribed in the
Ontario Provincial Policy Statement and is consistent with servicing of the established neighbouring
urban residential developments to the west.

2. METHODOLOGY
2.1 BACKGROUND INFORMATION REVIEW
A review of available background information was conducted including:

e MECP water well records (see Figure 3)

o MECP permit to take water (PTTW) database
e Topographic databases

e QCA online GIS

e Property information
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e Ontario Geological Survey (OGS) online geology mapping databases
e A hydrogeological investigation and terrain analysis report for the Mercedes Meadows
residential development (Lissom Earth Sciences, 2008).

2.2 DRILLING PROGRAM

BluMetric obtained public utility clearances and underground service location documentation was
finalized prior to drilling.

A total of eight (8) boreholes (BH1 to BH8) were drilled at the site on July 4 and July 12, 2022 by
Canadian Environmental Drilling and Contractors Inc. (CED) of Inverary Ontario (Well Contractor
License No. 7323). All of the eight boreholes were instrumented as monitoring wells (MW1 to MW8).
Drilling supervision was provided by BluMetric.

The boreholes were advanced using a track mounted drilling rig equipped with solid stem augers.
Soil samples were collected from the augers for logging and sample collection. Table 1 includes a
summary of borehole depths and monitoring well configurations. Borehole logs are provided in
Appendix B and borehole/monitoring well locations are indicated on Figure 4.

2.3 WELL INSTALLATION AND GROUNDWATER MONITORING

The monitoring wells (MW1 to MWS8) were constructed using new 44 mm and 50 mm inside
diameter flush threaded schedule 40 PVC standpipe and well screen. All wells were assembled on
site. Silica sand was placed as a filter pack around the well screen and extending approximately
0.3 m above the well screen. Bentonite clay was used to install a seal in the annular space above
the sand pack interval. Each monitoring well was completed as a stickup configuration at surface
and is protected by a locked steel monument casing. All monitoring wells were constructed in
compliance with O. Reg. 903, as amended. A water well record is included with Appendix C.

Table 1:  Borehole Depths / Monitoring Well Nests and Configurations
Well Nest Bort?hol.e/M ?l::')fl:;: Stickup T:il;)e?f ] e - . .
S onitoring Elevation Tl Elevation Bedrock | Depth Well Screen Position / Configuration
Well ID 0 =) el (m) bgs (m)

Nest A Shallow MWI1 85.20 0.94 86.14 1.45 1.45 0.6 m well screen in overburden unit / to top of bedrock
Deep MwW4 85.16 0.76 85.92 1.22 3.96 1.5 mscreen in bedrock unit

Nest B Shallow MW2 86.76 0.92 87.68 2.41 2.41 1.5 m well screen in overburden unit / to top of bedrock
Deep MW3 86.72 0.94 87.67 2.39 5.03 1.5 mscreen in bedrock unit

Nest C Shallow MW5 86.02 0.92 86.94 2.59 2.59 1.5 m screen in overburden unit / to top of bedrock
Deep MW6 85.96 0.85 86.81 2.59 4.27 0.6 m screen in bedrock unit

Nest D Shallow MW8 86.26 1.02 87.28 3.66 3.66 1.5 m well screen in overburden unit / to top of bedrock
Deep MW7 86.19 0.90 87.09 3.66 5.79 1.5 mscreen in bedrock unit
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2.4 SURFACE WATER PIEZOMETER INSTALLATION AND MONITORING

Two surface water piezometers (P1 and P2) were installed at the onsite Bell Creek Wetland. The
piezometers were constructed using new 50 mm inside diameter schedule 40 PVC well screen with
drive point and protective cap. At each location the well screen was attached to a steel post that
was driven into the wetland substrata. The piezometer locations are indicated on Figure 4. A
summary of surface water piezometer configurations is provided in Table 2.

Table 2:  Piezometer Summary
Ground Surface Top of Riser
Piezometer 1D Elevation (m Stickup (m) Elevation (m
asl) asl)
P1 85.49 1.61 87.10
P2 83.79 1.36 85.15

2.5 ELEVATION / LOCATION SURVEY

Proposed borehole locations were laid out in the field on June 8, 2022 by BluMetric prior to drilling.
The locations were reviewed with the planning consultant (Macaulay Shiomi Howson Ltd.) and were
laid out in the field using RTK (real-time kinematic) global positioning system (GPS) technology.

An elevation/location survey for the completed monitoring wells was carried out by BluMetric on
August 16, 2022. GPS survey points (ground control points, site features, etc.) were surveyed using
an RTK-GPS system.

2.6 QUALITY ASSURANCE AND QUALITY CONTROL

A quality assurance/quality control (QAQC) program was implemented according to BluMetric
protocols. The QAQC program included the following elements:

o Field staff were suitably qualified and trained to carry out the work and have extensive
experience with drilling, installation of wells, management of dataloggers and RTK-GPS
field survey methods.

e The field investigation was completed according to BluMetric standard operating
procedures for hydrogeological studies. Any deviations were recorded along with an
explanatory rationale.

e Field notes and data collection sheets were checked for accuracy and completeness.

e Hard copies including field notes and chain of custody forms were collated, cross-
referenced, and filed for future reference if required.

e Survey data was processed by a senior geomatics professional with expertise in RTK-GPS
surveying techniques.
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3. GEOLOGY AND HYDROGEOLOGY
3.1 SURFICIAL GEOLOGY

Surficial geology information from the Ontario Geological Survey (OGS) was obtained from the
OGS Earth website (OGS, 2023). The data shows that most of the site has Paleozoic bedrock near
the surface (including undifferentiated carbonate and clastic sedimentary rock, exposed at surface
or covered by a discontinuous, thin layer of drift), and some of the site (approximately
corresponding to the wetland areas) has “modern alluvial deposits™ (clay, silt, sand, gravel, which
may contain organic material). The physiography is described as “beveled till plains™.

These descriptions are generally consistent with the information identified in water well records in
the area (overburden thickness from O m to 7 m with an average thickness of 2.9 m) and is generally
consistent with the findings of the drilling program.

3.1.1 Terrain Analysis

The drilling program that was completed as part of this investigation identified the following terrain
elements (see Figure 4 for borehole locations):

o Well Nest A
o BH1
= 0.0to1l.37m SANDY GRAVEL with some boulders
= 1.37m Refusal at top of bedrock
o BH4
= 0.0to1.22m SANDY GRAVEL with some boulders
= 1.22m Top of bedrock (hole extended into bedrock)
e Well Nest B
o BH2
= 0.0toc0.10m TOPSOIL
= 0.10t02.39m SANDY GRAVEL with some boulders
= 2.39m Refusal at top of bedrock
o BH3
= 0.0to0.10 m TOPSOIL
= 0.10t02.39m SANDY GRAVEL with some boulders
= 2.39m Top of bedrock (hole extended into bedrock)
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e Well Nest C
o BH5
* 00to2.59m SANDY CLAY with silt and trace gravel/cobbles
= 259m Refusal at top of bedrock
o BH6
* 0.0to2.59m SANDY CLAY with silt and sand, trace gravel/cobbles
= 2.59m Top of bedrock (hole extended into bedrock)
e  Well Nest D
o BH7
* 0.0to0.10m TOPSOIL
= 0.10t02.40 m SAND
*= 240to3.66 m SAND and GRAVEL increasing gravel towards base
= 3.66m Top of bedrock (hole extended into bedrock)
o BHS8
= 0.0to0.10m TOPSOIL
= 0.10t02.40 m SAND
= 240to3.66 m SAND and GRAVEL increasing gravel towards base
= 3.66m Refusal at top of bedrock

The thickness of the overburden unit decreases from north to south at the site. At the Northern
Development Area the depth to bedrock is 3.7 m and the predominant material is sand and gravel.
At the north end of the Southern Development Area the depth to bedrock is 2.6 m and the
predominant material is sandy clay. At the eastern side of the Southern Development Area, near
the wetland, the depth to bedrock is 2.4 m and the predominant material is sandy gravel. At the
south end of the Southern Development Area the depth to bedrock is 1.2 to 1.4 m and the
predominant material is sandy gravel.

3.2 BEDROCK GEOLOGY

Geological mapping information from the OGS Earth website (OGS, 2023) shows that the site is in
an area where the Middle Ordovician Verulam Formation is the uppermost bedrock unit.
The Verulam Formation occurs within the Simcoe Group. The bedrock is described as limestone
and shale. The site is not in an area of inferred karst, but an area of known and inferred karst occurs
440 m to the south of the site in the area including Old Kingston Road to the shoreline of the Bay
of Quinte (Lake Ontario).
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3.3 HYDROGEOLOGY

A discontinuous shallow unconfined water table exists in parts of the overburden unit.
Observations made during drilling in late July 2022 show that the overburden groundwater is
typically encountered at depths of 0.9 to 1.3 m below ground surface (bgs). The direction of
groundwater flow in the overburden unit is interpreted to be to the south.

In the Belleville area, a water supply aquifer occurs within the horizontally bedded Palaeozoic
carbonate sedimentary bedrock. Permeability within these strata is controlled by fractures.
The primary porosity (i.e. the ‘primary fracture network’) is associated with horizontal bedding
plane fractures. A secondary porosity is associated with subvertical fracturing. The direction of
groundwater flow in the bedrock aquifer is interpreted to be to the south, towards the Bay of
Quinte.

A review of information from the Ontario Source Water Protection Atlis online GIS (MECP, 2023)
was conducted. The site is not within a ‘Source Water Protection Zone’. The bedrock aquifer
beneath the site is characterized as a highly vulnerable aquifer.

3.3.1 Water Well Records

A total of 23 water well records from the MECP Water Well Information System (MECP, 2023)
were reviewed (individual well records for the wells containing useful information are provided in
Appendix C). The well record locations are shown on Figure 3. Please note that the well record
locations used are based on the MECP database coordinates and may be subject to varying degrees
of error. A summary of relevant information from the water well records is provided in Table 3.

Of the 23 well records identified, ten appear to correspond to water supply wells and the rest are
associated with monitoring wells and/or are well abandonment records. Eight of the ten water
supply well records are for wells drilled into bedrock. Two water supply wells were completed in
the overburden layer only. Nine records indicate freshwater conditions, two well records indicate
sulphur for kind of water. One of the wells with sulphur also has salty water indicated.

Static water levels in the well records range from 0.3 m bgs to 6.1 m beg, with an average of 3.1
m bgs. Well yields were generally moderate to high (18 to 114 L/min) with only one well record
showing signs of a relatively low yield (5 L/min).

Water-bearing fractures in bedrock that are mentioned in the water well records all occur at depths
of less than 10 m bgs.
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Table 3: Water Well Records Summary

MECP WATER WELL RECORDS SUMMARY
Depth to Static Drawdown
Well Year Total Casing water Water after Recc :ded | Recc ded
Record 1D | Drilled Depth to BR (m) Overburden material | depth depth | bearing Level Drillers pumping rate | pumping rate Comments
(m) (m) fractures (m) Pumping (GPM) (L/min)
(m) Test (m)

2902643 1954 0.0 Bedrock at surface 9.8 1.5 8.5 1.8 2.7 18 82 Sulphur + salt
2902820 | 1954 3.7 Clay 11.0 4.0 9.1 6.1 ? 1 5 Fresh
2902822 1955 1.5 Clay 9.1 2.4 8.5 2.4 0.0 17 77 Fresh
2906319 1974 3.0 Clay 1.6 3.0 8.5 3.0 7.6 8 36 Fresh
2910595 1984 4.3 Clay 9.1 6.1 6.1,7.9 0.3 7.3 5 23 Fresh
2910818 1985 0.9 Clay 10.7 3.7 5.5 2.7 2.7 15 68 Fresh
2912290 1988 0.6 Topsoil + shale 10.1 3.0 4.3 2.7 6.4 15 68 Sulphur
2916144 1994 |Abandonment of dug well
2916831 1995 6.7 Sand + clay 6.7 6.7 27.6.7 12.0 6.0 4 18 OB well / fresh
2917263 1996 7.0 Sand + clay 7.0 7.0 7.0 1.2 4.0 7 32 OB well / fresh
2917344 1996 4.9 Sand + clay 12.2 5.8 5.5 4.0 10.7 5 23 Fresh
2917345 1996 |Well previously drilled to 13.1 m was then extended 20.7 ? ? 4.6 16.2 25 114 Fresh
7044014 2007 |Well abandonment to 13.7 m
7135960 2009 1.1 Clay 1.1 0.8 1.1 nm nt PVC monitoring well Untested
7135961 2009 0.9 Clay 0.9 0.6 0.9 nm nt PVC monitoring well Untested
7150194 2010 |Well abandonment to 4.27 m
7150254 2010 |Well upgraded, casing extended | | | | 4.1 | 5.2 5 23
7172233 2011 |Well abandonment to 9.1 m PVC monitoring well Fresh
7180030 2012 ? Silt | 6.0 | 3.0 | | nm | nt PVC monitoring well
7184581 2012  |Well abandonment to 6 m
7188292 2012  |Well abandonment to 4.13 m
7315465 2018 |Well abandonment to 3.27 m
7315466 2018 |Well abandonment to 1.84 m

A review of the MECP Permit to Take Water (PTTW) database was carried out for a 3 km radius
of the site. PTTW information was obtained directly from the MECP interactive GIS system (MECP,
2023). No PTTWs were identified within the 3 km search area. The closest PTTWs are
approximately 4 km southeast of the site for industrial takings by Lafarge Canada Inc. of up to
10,712,506 L/day of surface water and groundwater at their Pointe Anne Quarry.

3.3.2 Groundwater Elevations

Groundwater monitoring events were carried out immediately after drilling on July 12 and July
27, 2022, then on August 16, 2022, January 11, April 13, August 31 and November 16, 2023. A
summary of groundwater elevation data is provided in Table 4. Groundwater elevation data for
the overburden unit is shown on Figure 5. Groundwater elevation data for the bedrock unit is
shown on Figure 6, and is shown graphically on Figure 7.
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Table 4: Groundwater Elevation Summary

- . c 12-Jul-22 27-Jul-22 16-Aug-22
Borehole/M oouag q op O Depth to | Borehole Steiiienm @
P Surface |Stickup| Riser Borehole
Well Nest Groups | onitoring . " Bedrock |Depth bgs N
Well ID Elevation| (m) |Elevation (m) (m) Elevation Depth | Water | Depth | Water | Depth | Water
(m asl) (m asl) (m asl) to Level to Level to Level
Water |Elev (m| Water [Elev (m| Water |Elev (m
(m) asl) (m) asl) (m) asl)
Nest A - overburden MWI1 85.20 0.94 86.14 1.45 145 83.8 Dry Dry Dry
Nest A - bedrock MwW4 85.16 0.76 85.92 1.22 3.96 81.2 2.35 83.57 2.39 83.53 2.45 83.47
Nest B = overburden MW2 86.76 0.92 87.68 241 2.41 84.4 Dry Dry Dry
Nest B - bedrock MW/3 86.72 0.94 87.67 2.39 5.03 81.7 3.83 83.84 3.84 83.83 3.90 83.77
Nest C - overburden MW5 86.02 0.92 86.94 2.59 2.59 83.4 2.34 84.60 2.18 84.76 2.29 84.65
Nest C - bedrock MWe6 85.96 0.85 86.81 2.59 4.27 81.7 2.02 84.80 3.03 83.78 2.15 84.67
Nest D - bedrock MW7 86.19  0.90  87.09 3.66 5.79 80.4 093 8616 | 0.80 8629 | 093 86.16
Nest D - overburden MW8 87.10 -1.63 85.47 3.66 3.66 83.4 Dry 1.95 83.52 2.29 83.18
11-Jan-23 13-Apr-23 31-Aug-23 16-Nov-23
Borehole/M Ciraiene] . TO,P e Depth to | Borehole [tefisetn G
Surface |Stickup| Riser Borehole
Well Nest Groups | onitoring ! g | g Bedrock |Depth bgs ) 5
Well ID Elevation| (m) |Elevation (m) (m) Elevation | pepth | Water | Depth | Water | Depth | Water | Depth | Water
(m asl) (m asl) (m asl) to Level to Level to Level to Level
Water |Elev (m| Water [Elev (m | Water |Elev (m| Water |Elev (m
(m) asl) (m) asl) (m) asl) (m) asl)
Nest A - overburden MWI1 85.20 0.94 86.14 1.45 1.45 83.8 2.04 83.17 217 83.97 Dry Dry
Nest A - bedrock MW4 85.16 0.76 85.92 1.22 3.96 81.2 2.08 83.08 2.08 83.84 2.30 83.62 2.34 83.58
Nest B = overburden MW2 86.76 0.92 87.68 2.41 2.41 84.4 3.27 83.49 3.26 84.42 Dry Dry
Nest B - bedrock MW3 86.72 0.94 87.67 2.39 5.03 81.7 3.44 83.28 3.43 84.24 3.74 83.93 3.82 83.85
Nest C - overburden MW5 86.02 0.92 86.94 2.59 2.59 83.4 1.75 84.27 1.75 85.19 2.15 84.79 2.19 84.75
Nest C - bedrock MWe6 85.96 0.85 86.81 2.59 4.27 81.7 1.64 84.32 1.63 85.18 1.99 84.82 2.04 85.92
Nest D - bedrock MW7 86.19 0.90 87.09 3.66 5.79 80.4 Frozen 0.64 86.45 0.90 86.19 0.90 86.19
Nest D - overburden MW/8 87.10 -1.63 85.47 3.66 3.66 83.4 1.28 85.82 1.26 84.21 2.10 83.37 2.16 85.47
bgs = below ground surface
m asl = metres above sea level
Figure 7: Groundwater Elevations

HPN - Groundwater Elevations (m asl)
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The results show that an overburden water table exists across the northern part of the site including
the northern part of the Southern Development Zone. The following observations are noted:

e Overburden groundwater was absent at times (typically in the summer and fall) at MWI1,
MW2 and MWS.

e A slight downward vertical gradient occurs at the southern-most well nest (MW1 and
MW/4), and at the well nest (MW2 and MW/3) to the east of the Southern Development
Area.

e Groundwater elevations at the well nest (MW5 and MW6) near the northwestern corner
of the Southern Development Area are often very similar, but the overburden monitoring
well appears to be more responsive to periods of recharge.

e Un upward vertical hydraulic gradient occurs at the well nest (MW7 and MW8) at the
Northern Development Area.

Maximum groundwater elevations occur at well nest D (MW7 and MWS8) at the Northern
Development Area. The maximum elevation of the unconfined water table in the overburden unit
is 85.47 m asl at MW8 in November 2023. The maximum elevation based on measurements made
at the bedrock wells was 86.45 m asl measured at MW7 in April 2023 but this represents
pressurized groundwater in the upper bedrock hydrostratigraphic unit. For the Southern
Development Area, the maximum overburden groundwater elevation was 85.19 m asl at MW5 in
April 2023, and the maximum bedrock groundwater elevation was 85.92 m asl at MW6 in
November 2023.

An upper bedrock hydro-stratigraphic unit extends across the site and groundwater was
encountered at all monitoring well locations. An upward vertical hydraulic gradient is noted within
the upper bedrock unit.

A pressure sensing datalogger was installed at MW3 on August 16, 2023. Groundwater elevations
measured by the datalogger are presented on Figure 8.

The maximum groundwater elevation at MW/ 3 based on the information from the datalogger was
84.61 m asl which was measured at 4 pm on April 1, 2023. This elevation is 0.37 m higher than
the maximum manual water level measurement taken on April 13, 2023.

Page 12 BluMetric




Hydrogeological Impact Assessment Hanley Park North Subdivision 220384
Hanley Park Developments Inc. January 2024

Figure 8: Datalogger Groundwater Elevations at M\W¥/3

HPN - Datalogger Groundwater Elevations at MW3 (m asl)

16-Dec-23

The relationships between groundwater and surface water elevations are shown on a conceptual
cross-section in Figure 9. The cross-section alignment is indicated on Figure 4.

Figure 9: Cross Section
a2
A - e / A
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3.3.3 Conceptual Model

e Overburden (thickness is 1.2 to 3.7 m):

o Stratigraphy includes sandy gravel, clay and sand.

o A discontinuous shallow unconfined water table exists across the southern part of
the site (overburden groundwater was identified at two of the four overburden
monitoring wells).

o Overburden groundwater is from 0.9 to 1.3 m bgs and occurs as an unconfined
water table.

Flow within the overburden unit is considered to be within a porous media.
Overburden groundwater flows to the south
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e Upper Bedrock (nominally to 10 m thickness):

o Verulam Formation (limestone and shale).

o The upper bedrock hydro-stratigraphic unit appears to be pressurised, so a confined
condition is indicated. Higher pressures are indicated at the north of the site (MW7,
MW6).

o The vertical direction of groundwater flow appears to be upwards between the
upper bedrock unit and the overburden unit (i.e. upward hydraulic gradient).

o Flow is within a fractured bedrock media with primary porosity along bedding
plane fractures.

o The groundwater elevation at the southern bedrock screened monitors is lower
(slightly pressurized with groundwater elevations within the bedrock zone).

o Groundwater flow is to the south towards the Bay of Quinte.

3.3.4 Hydrogeological Sensitivity

The terrain analysis findings show that the overburden thickness varies across the site from 1.2 m
to 3.7 m and is an average of 2.5 m thick. Most of the overburden material at the site is expected
to be of moderate to high permeability based on the materials encountered (sand and gravel with
some clay in one area). The site is not within in area of ‘inferred karst’ as determined by the OGS
Karst mapping layer (OGS, 2023). As mentioned above the OGS database does indicate an area of
known and inferred karst to the south of the site. The Bobcaygeon Formation is the uppermost
bedrock unit in that area. Based on the summarized findings the site is generally not considered to
be hydrogeologically sensitive, but the zone around the well nest at MW1 and MW4 is potentially
hydrogeologically sensitive due to thin soils (< 2m thickness).

3.3.5 Potential Sources of Contamination

No potential sources of onsite contamination were identified. The areas of the proposed
subdivision are undeveloped. Several walking trails occur within the areas to be developed.

Historical clearing of the land occurred prior to 1948 (as evidenced in an air photo from that year
in a report by Palmer, 2021).

Application of road salt along roadways near the western site boundary is expected to have caused
some limited impacts to the area immediately bordering the roads and ditches. No onsite impact
is expected as a result of road salt application activities.

Industrial land uses to the north of the site have some potential to impact the bedrock aquifer
beneath the site. Neighbouring sewage and effluent treatment systems include a treatment lagoon
north of Airport Parkway West and any individual septic system associated with the farms at 383-
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A Airport Parkway West and 385 Airport Parkway West. These locations are considered far enough
away that no specific concerns for adverse environmental impacts were identified. The bedrock
aquifer is not used as a source of potable water for the site, so no significant concerns were
indicated.

34 HYDROLOGY

3.4.1 Surface Water Elevations

Surface water elevations measured at the wetland piezometers are summarized in Table 5. An
elevation difference of 1.9 metres between the two points which are 580 m apart is noted. These
elevations are consistent with the change in surface elevations on regional topographic maps.

Surface water elevation data is shown graphically in Figure 10.

Table 5:  Surface Water Elevations Summary

Ground T o 27-Jul-22 16-Aug-22 11-Jan-23
Piezometer | Surface |Stickup Riser
Surface Water ID Elevation| (m) [Elevation Water Water | Depth | Water
. Depth to
Piezometers (m asl) (m asl) Water Level Depth to | Level to Level
= Elev (m |Water (m) [ Elev (m | Water |Elev (m
asl) asl) (m) asl)
P1 85.49 1.61 87.10 1.55 85.55 1.60 85.50 frozen (1.49)
P2 83.79 1.36 85.15 1.70 83.45 1.57 83.59 innaccessible
Ground Top of 13-Apr-23 31-Aug-23 16-Nov-23
Piezometer | Surface |Stickup Riser
Surface Water ID Elevation| (m) [Elevation Water Water | Depth | Water
. Depth to
Piezometers (m asl) (m asl) Water Level Depth to | Level to Level
o Elev (m |Water (m) [ Elev (m | Water |Elev (m
asl) asl) (m) asl)
P1 85.49 1.61 87.10 1.49 84.01 1.72 85.38 1.77 83.78
P2 83.79 1.36 85.15 1.32 82.27 1.49 83.66 1.51 81.95
bgs = below ground surface
m asl = metres above sea level
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Figure 10: Surface Water Elevations
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A pressure sensing datalogger was installed at P1 on August 16, 2023. Surface water elevations
measured by the datalogger are presented on Figure 11.

Figure 11: Datalogger Surface Water Elevations at P1
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The highest surface water elevation (85.55 m asl) was measured manually at P1 on July 27, 2022.
The maximum surface water elevation at P1 based on the information from the datalogger (which
was deployed from August 16, 2022 to November 16, 2023) was 83.87 m asl which was measured
at 5 am on May 1, 2023.

The relationship between precipitation, surface water elevations, and groundwater elevations was
assessed by comparing climate data (Government of Canada, Environment and Natural Resources,
Historical Weather, 2022-2023) with the datalogger information from P1 and MW3 as shown in
Figure 12.
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Figure 12: Precipitation, Surface Water Elevations at P1, and Groundwater Elevations at MW3
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The relationships between groundwater and surface water elevations are shown on a conceptual
cross-section in Figure 9. The cross-section alignment is indicated on Figure 4.

4. DEVELOPMENT IMPACT ASSESSMENT

Development of the Hanley Park North subdivision has the potential to cause some limited impacts
to the local hydrological and hydrogeological systems. Changes such as addition of impervious
surfaces can reduce the volume of groundwater recharge from precipitation. Installation of deep
service trenches for municipal water supply and sewer piping will impact local groundwater during
construction and has the potential to impact groundwater in the long term unless control measures
are implemented. The management of storm water at the site could impact the quality and quantity
of surface water flow to the adjacent wetland and has the potential to reduce impacts due to the
introduction of impervious surfaces and trenching.

4.1 ENGINEERING DESIGN

An unsigned draft plan of subdivision (Watson Land Surveyors, 2018) is included as Attachment A.
No detailed plans for building construction were available for review. A detailed engineering design
for the site including residential structure plans will be developed after draft plan approval. Building
design for the site should take the following items into account:

Page 17 BluMetric




Hydrogeological Impact Assessment Hanley Park North Subdivision 220384
Hanley Park Developments Inc. January 2024

e The maximum depth of basements must be above the overburden water table (i.e. the
overburden water table in all areas to the north of MW1 and MW/2) and the top of bedrock
in the southern areas.

e The maximum depth of sumps in any basement or subgrade structure must be above the
established maximum elevation of overburden groundwater.

PLEASE NOTE: The grading plan and landscape design for the site should incorporate features that
promote re-infiltration of runoff water. Such features should include (but not be limited to):

o Dry swales / bioswales
o Check dams
e Gravel beds

4.2 IMPACT TO EXISTING GROUNDWATER USES

The water well records that were reviewed in Section 3.3.1 show that there were ten water supply
wells in the area. Six of those records are plotted on one location which suggests that the location
information was inadequate at the time of data entry into the system and a centroid location was
used, so some of those wells probably occur more than 500 m from the site boundaries. Most of the
wells that plot within developed areas that are now serviced by the Belleville municipal water supply
system have probably been abandoned or are not used. If any of the wells are still in use, they are
probably associated with the farms at 383-A Airport Parkway West and 385 Airport Parkway West.
Well record 7150254 (extension of an existing well) may be still in use in this area. The well was
extended in 2010 but there is no indication of the well depth. Table 6 provides a summary of water
supply well information.

Table 6: Water Supply Wells Summary

MECP WATER WELL RECORDS SUMMARY
Depth to Static Drawdown
Total Casing water after Recommended | Recommended
Well Year . ) Water ; N .
q Depth to BR (m) Overburden material depth depth | bearing Drillers pumping rate | pumping rate Comments
Record ID | Drilled Level N =
(m) (m) fractures (m) Pumping (GPM) (L/min)
(m) Test (m)

2902643 1954 0.0 Bedrock at surface 9.8 1.5 8.5 1.8 27 18 82 Sulphur + salt
2902820 1954 3.7 Clay 1.0 4.0 9.1 6.1 ? 1 5 Fresh
2902822 1955 1.5 Clay 9.1 2.4 8.5 2.4 0.0 17 77 Fresh
2906319 1974 3.0 Clay 1.6 3.0 8.5 3.0 7.6 8 36 Fresh
2910595 1984 4.3 Clay 9.1 6.1 6.1,79 0.3 7.3 5 23 Fresh
2910818 1985 0.9 Clay 10.7 3.7 5.5 2.7 2.7 15 68 Fresh
2912290 1988 0.6 Topsoil + shale 10.1 3.0 4.3 2.7 6.4 15 68 Sulphur
2916831 1995 6.7 Sand + clay 6.7 6.7 2.7, 6.7 12.0 6.0 4 18 OB well / fresh
2917263 1996 7.0 Sand + clay 7.0 7.0 7.0 1.2 4.0 7 32 OB well / fresh
2917344 1996 4.9 Sand + clay 12.2 5.8 5.5 4.0 10.7 5 23 Fresh
2917345 1996 |Well previously drilled to 13.1 m was then extended 20.7 ? ? 4.6 16.2 25 14 Fresh
7150254 2010 |Well upgraded, casing extended 4.1 5.2 5 23
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The closest well that may be in use (well record #7150254) is approximately 430 m away to the
northeast of the proposed subdivision, and the well is upgradient / side-gradient relative to the
proposed subdivision. No impacts to existing well users are anticipated. The closest permits to take
water (PTTWs) are approximately 4 km southeast of the site at the Pointe Anne Quarry. No impacts
to these uses are anticipated.

4.3 CONSTRUCTION DEWATERING

Construction dewatering will be required to ensure that excavations remain dry to allow safe access
for workers and equipment. It is anticipated that the deepest excavations that will be made during
construction of the proposed residential subdivision will be the service trenches for municipal sewer
and water. The maximum depth of excavation is expected to be approximately 5 m. Since
groundwater in the overburden at the northern end of the site is typically encountered from 0.9
to 1.3 m below ground surface, excavation dewatering is expected, and the excavations will need
to be dewatered during construction. The vertical hydraulic gradient in the upper bedrock unit
appears to be upwards, so the bedrock excavations will probably continue to make water after
initial pumping. Water taking from the overburden unit is not expected to have any significant
impact on the bedrock aquifer as the hydraulic gradient is upwards.

Construction dewatering will probably be carried out using standard construction practices. As each
excavation is opened to the required depth, water will be pumped out. If contaminated water is
encountered, the discharge water should be directed to treatment control measures before it is
discharged. The pumped water will probably be of good quality once the excavation is opened
and initially pumped out. In the event of major precipitation events there may be anomalous
volumes of water to be pumped if the excavations are open and fill with water. After initial
dewatering of overburden excavations, the rate of water influx is expected to slow considerably.
It is expected that pumping will be relatively continuous if the excavation extends into the shallow
bedrock. The construction plans should include erosion and sedimentation control measures for
controlling surface water runoff to the excavation and any nearby watercourses.

Discharge of water associated with construction dewatering will require approvals/permits (i.e.
municipal sewer use, OWRA Section 53 sewage works). Measures must be taken to minimize
erosion, sedimentation, flooding or water quality impacts. MECP approvals may not required for
the discharge of water during the construction phase as the work may be conducted according to
an agreement with the City of Belleville for discharge to the nearest down-gradient storm sewers
(subject to the City of Kingston Sewer Use By-law).
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Please Note: Water takings in excess of 50,000 L/day must be registered with the MECP. Water
takings from 50,000 to 400,000 L/day must be registered under the ‘Environmental Activity and
Sector Registry’ (EASR) process. Water taking greater than 400,000 L/day would require a ‘permit
to take water’ (PTTW).

4.4 SERVICES TRENCHES

Ainley Graham & Associates has prepared a ‘preliminary watermain design brief’ for the proposed
Hanley Park North Development (Ainley 2021). The report includes the following information:

e 738 linear metres of 200 mm diameter PVC watermain will be installed.
e All of the watermain piping will be installed at a minimum depth 1.8 bgs.

Trenching for installation of sanitary and storm sewer piping is also expected to be below 1.8 m
bgs. The requirement for gravity drainage along sewer lines result in greater depths in most areas.
No detailed sewer design drawings were available to determine maximum depths of excavation.
Since bedrock was encountered at a depth of 1.2 m at BH4 it is anticipated that some excavations
into bedrock will be required in this area, so groundwater will probably be encountered. Trenching
of overburden material at the Northern Development Area and at the northern end of the Southern
Development area is expected to encounter groundwater.

PLEASE NOTE: The detailed engineering design for the site should include the implementation of
vertical impermeable cut-off barriers (clay plugs) as part of the trench backfilling specifications and
drawings. Cut-off barriers prevent/inhibit the movement of groundwater along backfilled trenches
as engineered backfill is typically of a granular nature and has a high hydraulic conductivity. Low
permeability clay plugs act to inhibit the flow of groundwater along backfilled trenches, thus
reducing the possibility of groundwater drainage from the area.

4.5  CONSTRUCTION RELATED CONTAMINATION

Construction related activities which have a potential to impact groundwater at the site include:
e Storage and handling of liquid fuels (refuelling of construction equipment).
¢ Handling and disposal of construction related chemicals (adhesives, sealants, paints, etc.)

and associated waste materials.
e Sanitary waste and chemicals associated with portable toilets.
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These potential concerns can be mitigated by adhering to ‘best management practices’ regarding
the storage and handling of fuels and other potentially hazardous chemicals. The requirement for
best management practices should be included in the detailed design drawings for the
development. The site should be kept free of construction waste and all waste should be contained
and removed on a regular short-term basis.

4.6 STORMWATER MANAGEMENT

Stormwater runoff from construction sites can have high concentrations of total suspended solids
(TSS). The use of stormwater and erosion controls during construction will minimize impacts
associated with stormwater runoff. The potential for impacts to the bedrock aquifer are considered
to be extremely low due to the thick and confining nature of the overburden unit and the upward
hydraulic gradient within the bedrock unit.

It is expected that construction plans and tender documents / specifications will include erosion
and sedimentation control (ESC) measures. These measures must be designed to be effective in
controlling surface water runoff to excavations and any nearby watercourses (special care must be
taken with surface water flow to the adjacent wetland.

Ainley Graham & Associates has prepared a preliminary stormwater management plan for the site
(Hanley Park North Residential Subdivision, Stormwater Management Report, Part of Lots 14 &
15, Concession 1, Former Thurlow Township, City of Belleville, Hastings County. November 2021).
The report indicates the following:

o Drainage will be conveyed through the Northern Development Area toward the park
block.

e Drainage from the Southern Development Area will generally be conveyed toward the
southeast to the proposed stormwater management (SWM) facility.

e Backyard run-off from most of the lots will be directed toward the Bell Creek Wetland.

e Drainage within developed areas will be handled by curbs, gutters, and storm sewers which
will be designed in accordance with City of Belleville design standards.

e A Master Drainage Plan (1996) referenced in the Ainley report (The Stormwater
Management Report, Stanley Park West Subdivisions by G.M. Sernas, June 1996) indicates
the Stanley Park facility (located upstream to the west of Haig Road on the West Side
Channel) was designed to overcontrol discharge allowing for proposed developments to
the east (i.e. Mercedes Meadows, Hanley Park North) so that stormwater can be directed
to the Bell Creek System via overland flow routes.

e The uncontrolled release of rear yard runoff is not expected to cause an adverse effect to
the Bell Creek Wetland.
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e Surface water quality control for the Northern Development Area will involve a level
spreader berm within the proposed parkland block to the immediate south of the Northern
Development Area.

e Surface water quality control for the Southern Development Area will be managed by an
‘extended detention wet pond’.

e Anerosion and sediment control strategy will be included in the detailed engineering design
for the site, to minimize the transfer of sediment during construction. Various measures
should be incorporated into the strategy as required, including:

o Geotextile barriers, straw bales, rock check dams, etc.

o Routine inspection and maintenance of the erosion and sediment control devices

o All exposed earth to be re-vegetated (tree, shrub and groundcover species native to
the area).

o Removal and disposal of the erosion and sediment control devices after
construction and at a point where the sediment load to drainage water has reduced
to an acceptable level.

PLEASE NOTE: The maximum depth of the pond is expected to be 2.5 m. The pond is close to
BH1 and BH4 where the overburden thickness is 1.2 to 1.4 m. Grading in the area will need to be
adjusted to accommodate the pond as excavation of bedrock is not recommended.

4.7 ONGOING RESIDENTIAL USE

Following construction of the residential subdivision any potential impacts to groundwater will be
minimal (e.g. storage and handling of liquid fuels in small quantities, storage and handling of
household chemicals in small quantities, application of garden fertilizer, application of pesticides,
spills, etc.). The potential for any adverse impacts associated with these items is considered to be
low.

Future use of salt on roads within the proposed subdivision is expected to have a minimal impact
which will be localized and confined to the overburden unit.

The environmental impact study for the site (Michalski Nielson, 2020) suggests that the applicant
should prepare a “Stewardship/Homeowner’s Manual” for inclusion as a schedule in the
subdivision agreement that will information regarding the significance and sensitivity of the Bell
Creek Wetland and the conservation role/actions of landowners.

4.8 IMPACT TO SURFACE WATER AND NATURAL FUNCTION OF THE ECOSYSTEM
Since construction related dewatering work is of a short-term nature and there will be no ongoing

taking of groundwater at the site, there will be no significant impact on surface water and the
natural function of the associated ecosystems. During construction, all pumped water will be
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discharged to storm sewers with due regard for quality and flow as per an agreement between the
City of Belleville and the contractor. After construction runoff and stormwater will mostly re-
infiltrate. Any other runoff will flow to the Bell Creek Wetland. There will be no net loss of water
to the wetland.

4.9 WATER BALANCE

Determination of a water balance for the site involved quantification of the following key
parameters, according to the relationship that is provided:

e Precipitation

e Evapotranspiration

¢ Infiltration (or recharge)

e Runoff

P| = Ef+l/+R—

Precipitation can be directly measured. Data was obtained from Environment and Climate Change
Canada (ECCC, Canadian Climate Normals, 2023) for the closest climate station (Belleville Station).
The total annual precipitation (911.6 mm/year based on data from 1981 to 2010) multiplied by the
entire area of the site (350,610 square metres) results in a volume of precipitation over the site of
320,442 cubic metres per year.

Evapotranspiration was calculated using the empirical formulas of Thornthwaite (Thornthwaite
and Mather, 1957) with temperature and precipitation data from ECCC (Canadian Climate
Normals, 2023). The methodology of Gupta (2017) was used to calculate a daylight adjusted
evapotranspiration rate of approximately 0.638 m/year, which results in a volume of
evapotranspiration over the entire site of 224,210 cubic metres per year. The calculations are
provided in Appendix D. This value assumes that evapotranspiration is equal over the entire site
including wetland and treed area, which is reasonable since the wetland is mostly vegetated except
for some small areas of open water. The evapotranspiration calculations result is a value for ‘surplus
water’ (precipitation minus evapotranspiration) which includes infiltration and runoff.

Infiltration was calculated using the infiltration factors from MECP’s 'Storm Water Management.
Planning and Design Manual' (MOE, 2003). These infiltration factors are also listed in
'Hydrogeological Technical Information Requirements for Land Development Applications (MOEE,
1995). Infiltration components were calculated using the following information:
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e Topography
o Undeveloped land areas are ‘flat to rolling’ (average slope between 0.6 m and
2.8 m per km). This includes future park areas.
Developed lots will be flat (slopes less than 0.6m per km).
o Wetland areas are assumed to have an infiltration factor of 1 (i.e. all surplus water
infiltrates).
e Soil
o Three of the four locations investigated has coarse grained materials (sand and
gravel). One location has sandy clay.
o In order to reflect a portion of the Southern Development area having “medium
clay loam” soil, the townhouses portion of calculation was assigned an infiltration
factor of 0.2. All other areas were assigned and infiltration factor of 0.4.
e Cover
o Treed areas (including future park land) were assigned an infiltration factor of 0.2
(woodland).
o Developed lots (lawns and garden beds) were assigned and infiltration factor of 0.1
(cultivated)
o Wetland areas are assumed to have an infiltration factor of 1 (i.e. all water
infiltrates).

Runoff was calculated by subtracting evapotranspiration and infiltration from precipitation. A
water balance assessment was conducted by comparing pre and post development conditions in a
quantitative model. Development of the site will include construction of impervious surfaces
(rooftops, driveways, roadways and walkways). The areas of impervious features were estimated
using typical sizes of similar items in surrounding development areas. Changes to the volumes of
infiltration and runoff resulting from the proposed development were calculated. A summary is
provided in Table 7.

A simplified water balance model was developed using the site boundaries as limits. Groundwater
flow through the upper bedrock (based on a 10 m thick upper bedrock zone, hydraulic conductivity
of 1 x 10° m/sec and a 380 m wide block) is estimated (using Darcy’s Law) to be approximately 13
cubic metres per day. The hydraulic conductivity of the upper bedrock unit is based on the high
end of the typical range for fractured limestone (Freeze and Cherry, 1979).

The volume of groundwater flow through the overburden was estimated for the northern portion
of the site where the overburden water table has been identified using an estimated hydraulic
conductivity of 1 x 103 m/sec and a 200 m wide block (since the overburden unit is absent where
the wetland exists). A flow from north to south of approximately 60 cubic metres a day was
estimated on this basis. The hydraulic conductivity for the overburden unit is based on the typical
range for sand/gravel (Freeze and Cherry, 1979).
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No recent information was available to estimate the volume of flow through the wetland. The
flow rate is expected to vary considerably due to seasonal fluctuations. Ongoing monitoring of the
piezometer locations will provide some insight into seasonal variability. Flow into and out of the
system could potentially be estimated by attempting to measure flows at railway line culvert
locations to the north and south of the site. A floodplain report by Ecos Garatech Associates Limited
(1989) indicates peak flow rates at the mouth of Bell Creek of 17 cubic metres per second for a 5-
year flood. The report includes an analysis if flow dynamics at various railway culverts and road
crossings within the catchment area. Although it is beyond the scope of the current investigation
to provide a detailed analysis of this data, the information that was reviewed shows that the flow
rate within Bell Creek is substantially greater than any of the other parameters that have been
discussed as part of the water balance model.

Table 7: Water Balance Summary
PRE DEVELOPMENT CONDITIONS
. Precip -
Area (m2) (:;j;:a!:r) E(\;fg;);et'zgs Evapotrans |Infiltration| Runoff
(m3/year)
Total Pre Development Natural Areas 351,610 320,422 224,210 96,212 85,236 10,977
100% 70.0% 26.6% 3.4%
POST DEVELOPMENT CONDITIONS
Post Development Natural Area Total 271,370 247,299 173,044 74,256 67,670 6,585
100% 70.0% 27.4% 2.7%
Percentage of total 77% 77% 88% 33%
Total Subdivision Permeable Area 39,470 35,969 25,169 10,800 8,814 1,987
100% 70.0% 24.5% 5.5%
Percentage of total 11% 11% 2% 10%
Total Subdivision Impermeable Area 40,780 37,163 26,004 11,159 0 11,159
100% 70.0% 0.0% 30.0%
Percentage of total 2% 12% 0% 57%

Development is expected to result in a reduction in the amount of infiltration across the site of
approximately 8,750 cubic metres per year (24 cubic metres per day) and an increase in runoff of
approximately the same volume.

Preci Evapotrans . .
P P Infiltration Runoff
(m3/year) | (m3/year)
Total Pre Development Natural Areas 320,422 224,210 85,236 10,977
Post Development All Areas 320,431 224,217 76,484 19,731
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Total Pre Development All (natural) Areas Post Development All (natural and subdivision) Areas

u Predp (m3 fyear)] = Evapotrans (m3fyear) = Infiltration Runoff m Predp (m3 fyear) = Evapotrans (m3fyear) = Infiltration Runoff

The pre-development scenario indicates infiltration of 27 % of the water is infiltrated, and in the
post -development scenario the infiltration component is reduced to 24%.

The volume of flow through the wetland is orders of magnitude greater than the differences in
runoff and infiltration that are indicated by the water balance model, so the subtle variation in
return flow to the wetland from development (less from overburden groundwater and more from
runoff) is expected to have no significant impact to water levels within the wetland. Since the
wetland is a warm water system, the small change (3% less) affecting the volume of infiltration
compared to runoff is not expected to have a significant impact to the natural function of wetland
and local ecosystem:s.

410 CATCHMENT ANALYSIS

A catchment analysis was conducted by BluMetric’s hydrology engineering group using Geo HEC-
Hydrologic Modeling System (HMS) software, and US Soil Conservations Service (SCS)
methodology for estimating design peak flows in small watersheds (i.e. SCS curve number
infiltration ‘loss’ method and SCS unit hydrograph ‘transform’ method for stormwater runoff).
Kinematic wave routing was used to model stormwater. The hydrological models were run with
10-year and 100-year type Il SCS design storms (rainfall associated with a 10-year storm is 84 mm,
and rainfall associated with a 100-year storm is 120 mm). The SCS storm information was retrieved
from an Ontario Ministry of Transportation (MTO) database by the GeoHEC-HMS software.

The catchment analysis included pre- and post-development scenarios. Figure 13 shows:

e The Northen Development Area and the Southern Development Area.
e The existing stormwater pond to the immediate west of the Southern Development Area.
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e The proposed stormwater pond to the immediate south of the Southern Development
Area.
e Sub-basin areas.

Figure 13: Development Area and Sub-basin Delineation
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The modeling framework incorporates seven sub-basin areas with corresponding lag time flow
paths, five routing reaches, three connecting junctions, and two storage areas (i.e. the existing and
proposed stormwater ponds). The development areas are situated within a larger sub-basin which
is designated as ‘Sub-05-EX’. In the post-development scenario, the Southern Development Area is
treated as a distinct sub-basin and designated ‘Sub-07-EX’. This distinction takes into account the
changing dynamics in study area hydrological characteristics associated with the proposed
development. A separate simulation was performed for the Northen Development Area, which
assumes that stormwater will be diverted to the existing stormwater pond.
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Tables 8 and 9 provide an overview of the delineated sub-basins and simulated runoff during the
modelled storm events. The results show that runoff for the pre-development scenario (for Sub-

05-EX and Sub-07-EX) will be lower compared to the post-development scenario.

Table 8: Sub-basin Summary for Pre-Development Scenario
Sub-basin Drainage Initial Curve Impervious Lag SEELS UORUEEE | LGS HDOAL G
Area Storm Storm
1D (ha) Abstraction Number Surface Time Discharge Discharge
(mm) (%) (minutes) (cms) (cms)
Sub-01-EX 74.975 16.49 75.2 0.02 53.38 2.43 4.88
Sub-02-EX 21.717 19.73 71.74 0 28.61 0.86 1.86
Sub-03-EX 14.368 1.17 90.1 35.84 22.36 1.8 2.79
Sub-04-EX 68.048 14.67 77.29 2.19 31.55 3.7 7.05
Sub-05-EX 87.645 17.4 75.15 0.57 63.71 2.08 4.35
Sub-06-EX 27.435 9.92 83.34 15.09 38.1 1.92 3.21
Sub-07-EX 5.771 7.93 91.91 43.92 20 0.61 0.97
Table 9: Sub-basin Summary for Post-Development Scenario
Sub-basin | Drainage Initial Curve Impervious Lag Peak 10-Year | Peak 100-Year
Area Storm Storm
1D (ha) Abstraction Number Surface Time Discharge Discharge
(mm) (%) (minutes) (cms) (cms)
Sub-01-EX 74.975 16.49 75.2 0.02 53.38 2.43 4.88
Sub-02-EX 21.717 19.73 71.74 0 28.61 0.86 1.86
Sub-03-EX 14.368 11.17 90.1 35.84 22.36 1.8 2.79
Sub-04-EX 68.048 14.67 77.29 2.19 31.55 3.7 7.05
Sub-05-EX 87.645 17.4 75.15 0.57 63.71 2.44 4.96
Sub-06-EX 27.435 9.92 83.34 15.09 38.11 1.92 3.21
Sub-07-EX 5.771 7.93 91.91 43.92 20 0.83 1.24

Figures 14 and 15 show the differences between pre- and post-development scenarios for 10-year
and 100-year storms in Sub-05-EX and Sub-07-EX. The modelled storm events indicate a 15 to 20%
increase in runoff from pre- to post-development conditions. The extra runoff will be directed to
the stormwater system associated with the new development and will be directed back to the
wetland.

The redirection of water from the Northen Development Area to the existing stormwater pond
results in an approximate 3% reduction in overall runoff. This diversion is indicated in Figure 16
and shows that it has a negligible impact on the volume of water that will reach the wetland to
the south of Sub-05-EX.
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Figure 14: Pre- and Post Development Scenarios for 10-year and 100-year Storms (Sub-05-EX)
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Figure 15: Pre- and Post Development Scenarios for 10-year and 100-year Storms (Sub-07-EX)
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Figure 16: Northern Development Area As Separate Sub-basin (Sub-08-EX) Diverted to Existing
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CONCLUSIONS

The following statements and conclusions are based on the investigation and analysis contained

within this report:

An unconfined overburden water was identified across the northern portion of the site.
The maximum elevation of the unconfined water table in the overburden unit is 85.3 m asl
at MW8 measured on July 27, 2022. The water table was absent across the southern
portion of the site (MW1 and MW/2).

The maximum elevation of the unconfined water table in the overburden unit is 85.47 m
asl at MW8 (measured in November 2023). For the Southern Development Area. the
maximum overburden groundwater elevation was 85.19 m asl at MW5 in April 2023.

An upper bedrock hydro-stratigraphic unit was identified. The upper bedrock unit is
confined and appear to be slightly pressurized. Groundwater elevation data indicates an
upward vertical hydraulic gradient between the overburden and bedrock units.

The maximum groundwater elevations based on measurements made at the bedrock wells
was 86.45 m asl measured at MW?7 in April 2023, and 85.92 m asl at MW6 in November
2023, but it should be noted that these measurements represent pressurized groundwater
in the upper bedrock hydrostratigraphic unit.
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e The thickness of the overburden unit decreases from north to south at the site. At the
Northern Development Area (BH7 and BHS8) a maximum depth to bedrock of
approximately 3.7 m was identified where the material is sand and gravel. At the north of
the Southern Development Area the depth to bedrock is 2.6 m where the material is sandy
clay. At the eastern side of the Southern Development Area, near the wetland, the depth
to bedrock is 2.4 m where the material is sandy gravel. At the south of the Southern
Development Area the minimum depth to bedrock was identified at BH4 (1.2) where the
material is sandy gravel.

e The site is not hydrogeologically sensitive and potential sources of contamination from
historical and surrounding land uses are not considered to of any significant concern for
development of the site as a residential subdivision on City services.

e Surface water elevations at two piezometers installed in the Bell Creek Wetland vary from
an average of 84.8 m asl at the upstream piezometer (P1) to an average of 83.0 m asl at
the downstream piezometer (P2). The highest surface water elevation (85.55 m asl) was
measured manually at P1 on July 27, 2022.

e An assessment of hydrogeological impacts associated with construction at the proposed
development areas indicates:

o No impacts to surrounding groundwater users.

o Short term impacts associated with construction dewatering.

o No long-term impacts associated with service trenching as long as precautions are
implemented.

o No long-term impacts associated with sub-grade construction as long as all items are
above the maximum elevation of the unconfined water table and precautions are
implemented.

o Potential contamination from construction activities can be mitigated.

e A stormwater management plan for the site indicates:

o Drainage from the Northern Development Area will be controlled by a level
spreader berm and conveyed to the park block.

o Drainage from the Southern Development Area will be conveyed to a stormwater
pond.

o An erosion and sediment control strategy will be provided as part of the detailed
engineering design for the site.

e Potential impacts associated with ongoing residential use of the site can be mitigated. The
grading plan and landscape design for the site should incorporate features that promote re-
infiltration of runoff water (including, but not be limited to, dry swales / bioswales / check
dams / gravel beds).
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e There will be no significant impact to surface water (including the Bell Creek Wetland) or
the natural function of the ecosystem. A water balance analysis shows that there will be a
slight change in the proportions of infiltration and runoff due to development within the
subdivision areas (increased runoff is indicated). A catchment analysis indicates a 15 to 20%
increase in runoff from pre- to post-development conditions.

e A reduction in infiltration is not expected to cause an adverse effect because runoff will be
directed to stormwater ponds or to parkland areas between the subdivision and the
wetland. Some of the extra runoff water will reinfiltrate before it reaches the wetland so
the impact will be mitigated. The wetland is part of a warm water system so the changes
to infiltration and runoff will not have a significant adverse effect.

In summary, it is our professional opinion that this site is suitable for development as a residential
subdivision at the proposed lot density. The hydrogeological recommendations contained within
this report, if followed, will ensure that the development takes place in an effective manner, with
a minimal impact to the natural environment.

6. LIMITATIONS

The conclusions presented in the above captioned report represent our professional opinion,
in light of the terms of reference, scope of work, and the limiting conditions noted herein.

The findings presented in this report are based on conditions observed at the specified dates and
locations, the analysis of samples for the specified parameters, and information obtained for this
project. Unless otherwise stated, the findings cannot be extended to previous or future site
conditions, locations that were not investigated directly, or types of analysis not performed.

BluMetric makes no warranty as to the accuracy or completeness of the information provided by
others, or of conclusions and recommendations predicated on the accuracy of that information.
Nothing in this report is intended to constitute or provide a legal opinion.

This report describes the site conditions and observations made by the BluMetric team at the time
of the site investigation and have been prepared solely for the use of the client. No other party
may use or rely upon the above-captioned report or portion thereof without the express written
consent of BluMetric. BluMetric will consent to any reasonable request to approve the use of this
report by other parties as “Approved Users™.
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Please do not hesitate to contact the undersigned if you have any questions regarding this
information.

Respectfully submitted,
BluMetric Environmental Inc.,

ussell Chown, B.Sc., P.Geo., QPgsa Michael Melany, M.Sc.
Senior Hydrogeologist Senior Engineer
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NON—DEVELOPABLE LAND USE AREA
ha [Ac.] %
1) Bellcreek Wetland 15.104 37.32 43.0
2) 30 m Bellcreek Wetland Buffer 8.880 21.94 25.3
3) Significant Woodland 2476 6.12 7.0
4) Significant Woodland Buffer 0.677 1.67 1.9
TOTAL NON—DEVELOPABLE 27.13767.0577.2
PROPOSED DEVELOPABLE LAND USE REFERENCE YIELD AREA
Lots / Blocks / Streets Unitd ots/Blocks ha [Ac.] %
5) Detached 15.24m (50°) min.m Lots 24—63, 69-74 46 46 | 2.928 7.23 8.3
6) Detached 9.75m (32') min. @ Lots 1-23, 64—68 28 28 | 0.946 2.34 2.7
7) Townhouse 6.0m (19.7") mina Blocks 75-79 29 5| 0.683 1.69 1.9
8) Parks Blocks A, G, F 3| 0.843 209 24
9) Walkways Blocks B & D 2| 0.042 0.10 O.1
10)Stormwater Management Facility | Block C 1 0.317 0.78 0.9
11)ROCIdS — Public R.O.W.s Spruce Gardens, Streets A, B . 1.632 403 4.6
12)Future Development Block E . 1 0.634 1.57 1.8
TOTAL DEVELOPABLE 103 86 | 8.024 19.8322.8
TOTALS 35.1686.88 100
Notes:
Bellcreek Wetland Boundary Surveyed September 13, 2017
4 Revised Draft Plan October 8, 2021
3 Revised Draft Plan September 22, 2021
2 Revised Draft Plan based on new Environmental Assessment August 25, 2021
1 Prepared Draft Plan December 4, 2019
No. REVISION DATE
0 10 25 50 100
METRES
Z\Flles—Current\_0Office Branding\Logo types\MSH Logos with Tagline\MSHBoundless_Logo_Greyscale_contact.png
scaLd : 1500
DATE PROJECT No.
Nov 8, 2018| LJ17—1588
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3
SURVEYOR'S CERTIFICATE
| HEREBY CERTIFY THAT THE BOUNDARIES OF THE SUBJECT LANDS AND
THEIR RELATIONSHIP TO THE ADJACENT LANDS ARE ACCURATELY AND
CORRECTLY SHOWN ON THIS PLAN.

SIGNED DATE

KEITH WATSON, O.L.S.
WATSON LAND SURVEYORS LTD.
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Borehole Logs

BluMetric




BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

B| Metric

Project No.:

Environmental  [site address:

220384

Monitoring Well ID: BH1/MW1

Elevation Ground: 85.20 m

Client: Hanley Park Development Inc.

Report: Subdivision Hydrogeology Assessment

Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave.

TOP: 86.14m

UTM (Zone 18): 4894353.987 N

Belleville, On. 312926.144 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
B - S| e 2
z| 2| |53l e | ¢ g
= £ s s g| o o c 1000 S Notes
£ <} o sl £ ® 3 [ < £
2| z € Description sz | &8¢ 3 3 3 A 2
9 2 > o 2L > Q = © © I}
a] w ) oW | F || o » - 200 400 600 800 o
o W P
186
T <& Monument Well Casing
0_-: Ground Surface| o0
1 SANDY GRAVEL %52 4
Les Sandy gravel, vegetation, roots / >t Concrete Footing
1 SANDY GRAVEL
1 Sandy gravel with some boulders
-+ Bentonite Seal
_ [13] 1|
s =
1 1. <& Silica Sand Filter
a4 50 mm 010 Slot PVC Screen
4 . 14
-+ BEDROCK 88
+ Bedrock refusal at 1.37 m
+ 0.61 m well screen installed between 0.84 and
1 1.45 m bgs. Backfilled with silica sand and
1 3/8" bentonite plug.
2—.
T83
3—.
T82
4—.
T81
5—.
T80
Drill Date: 2022 July 4 Hole Diameter (OD):0.23 m E AUGER SAMPLE
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
Y True Groundwater Strike / Stabilized Groundwater Level




BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

Project No.: 220384
Client: Hanley Park Development Inc.

Monitoring Well ID: BH2/MW2

Elevation Ground:

Report: Subdivision Hydrogeology Assessment

TOP:

86.76 m
87.68 m

Environmentall Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. ~ UTM (Zone 18): 4894501.045 N
Belleville, On. 313102.919 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
£ -3 SR 2
gl 5| . £ zl 2| 2| 3 §
= | = s =< 2] o 2 & 1000 E Notes
a ioti B @ 8 A B3
2| 3 E Description 83 & (8| 3 £ S @
Q| m » ouw | P || @ & 3 200 400 600 800 3
-1
I d—— J-Plug
-: <% Monument Well Casing
87
0_- Ground Surface| o0
+ W W'\ TOPSOIL 8
I3 s W' \\Organic topsoil, vegetation, roots /) >t Concrete Footing
I |*@"{ \SANDY GRAVEL
T .. Sandy gravel, vegetation, roots
+ .‘ SANDY GRAVEL Bentonite Seal
+ p Sandy gravel with some boulders
=5
] -
:_ [2.3]
By - & Silica Sand Filter
! B 50 mm 010 Slot PVC Screen
-85 [ A A ]
5 Y ¢
Foole
bole
I N
I | L § 24
a4 BEDROCK s
r Bedrock refusal at 2.39 m
+ 1.52 m well screen installed between 0.89 and
L84 2.41 m bgs. Backfilled with silica sand and
1 3/8" bentonite plug.
3_.
Lea
4_.
T2
5_.
Drill Date: 2022 July 4 Hole Diameter (OD):0.23 m E AUGER SAMPLE
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
Y True Groundwater Strike / Stabilized Groundwater Level




BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

Monitoring Well ID: BH3/MW3
Project No.: 220384 Elevation Ground: 86.72m
Client: Hanley Park Development Inc. TOP: 87.67m
Report: Subdivision Hydrogeology Assessment
Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. =~ UTM (Zone 18): 4894500.413 N
Belleville, On. 313104.047 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
E -3 S 2
gl 5| . £ zl 2| 2| 3 §
= | = s =< 2] o 2 & 1000 E Notes
3 ipti B3 Q S A B
5| 3 E Description 83 & (8| 3 £ S [
Q| m » ow | P || @ & 3 200 400 600 800 8
_1—-_ d—— J-Plug
T <& Monument Well Casing
187
0_-: Ground Surface| o0
| TOPSOIL 1 %7
T Organic topsoil, vegetation, roots / >l- Concrete Footing
I SANDY GRAVEL
I Sandy Ggravel, vegetation, roots y/
d SANDY GRAVEL
1 Sandy gravel with some boulders
T-86
1=
{ 2 e Cuttings Backiill
185
24
:- — 24
T BEDROCK s
i Limestone bedrock f
4 Bentonite Seal
T84
3_" < PH.| 2022-Aug-16: 2.96 mbgs (83.77 m)
4_': 4 Silica Sand Filter
I 50 mm 010 Slot PVC Screen
182
51 50 —
4 1.52 m well screen installed between 3.51 and | *'7
1 5.03 m bgs. Backfilled with silica sand and
] 3/8" bentonite plug.
Drill Date: 2022 July 12 Hole Diameter (OD):0.23 m CYCLONE RETURN
[l AUGER SAMPLE [@®@] (HAMMER)
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger/ Air Hammer Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
Y True Groundwater Strike / Stabilized Groundwater Level
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BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

B| Metric

Project No.: 220384

Monitoring Well ID: BH4/MW4

Elevation Ground: 85.16 m

Client: Hanley Park Development Inc.
Report: Subdivision Hydrogeology Assessment

TOP: 85.92m

Environmentall Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. ~ UTM (Zone 18): 4894352.652 N
Belleville, On. 312926.459 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
E - % S| e @
S g2l 5|8 5| ¢
= 2 ] =E ol O ° c 1000 S Notes
< © 2 P £ o | 8 53 < 3
2| 3 E Description 53| & 18| 3 2 3 A 2
Q| m » ouw | P || @ & 3 200 400 600 800 3
86
_ e
'__ <& Monument Well Casing
0_- Ground Surface| o0
I SANDY GRAVEL 82
-85 Sandy gravel, vegetation, roots / >t Concrete Footing
I SANDY GRAVEL
T Sandy gravel with some boulders y/
I 11 = Cuttings Backfill
1_
84 1.2
I BEDROCK 89
I Limestone bedrock Bentonite Seal
+ o=t | 2022-Aug-16: 1.69 m bgs (83.47 m)
o
-—83
I 27 ‘
% Silica Sand Filter
3_
-—82
T - 50 mm 010 Slot PVC Screen
1 40
49 1.52 m well screen installed between 2.44 and | *°
Lat 3.96 m bgs. Backfilled with silica sand and
3/8" bentonite plug.
5_
-—80
Drill Date: 2022 July 12 Hole Diameter (OD):0.23 m CYCLONE RETURN
[l AUGER SAMPLE [@®@] (HAMMER)
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger/ Air Hammer Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
Y True Groundwater Strike / Stabilized Groundwater Level
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BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

L3R \letric

Project No.: 220384
Client: Hanley Park Development Inc.

Monitoring Well ID: BH5/MW5

Elevation Ground: 86.02m

Report: Subdivision Hydrogeology Assessment

TOP: 86.94m

26

Environmentall Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. ~ UTM (Zone 18): 4894654213 N
Belleville, On. 312812.464 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
£ -3 glel| 4 2 c
= c =« > S =] > S
‘E -% 3 o Eé g S 2 g 1000 E Notes
2| 3 E Description 83| & 18| 3 £ 2 A g
[s] w (2] ouw = o o n — 200 400 600 800 o
-1—_-_87 d—— J-Plug
T <% Monument Well Casing
0_--_ Ground Surface| o0
T8 777 SANDY CLAY %9
I /4 \Silty sandy clay, vegetation, roots / & Concrete Footing
I 7] SANDY CLAY
/ Silty sandy clay with trace gravel and cobble
__‘ % Bentonite Seal
1+85 %
% el | 2022-Aug-16: 1.37 m bgs (84.65 m)
/ - Silica Sand Filter
T / 50 mm 010 Slot PVC Screen
2784 %

BEDROCK

r26m:

Bedrock refusal at 2.59 m

1.52 m well screen installed between 1.07 and
3183 2.59 m bgs. Backfilled with silica sand and
r 3/8" bentonite plug.

83.4

Drill Date: 2022 July 12

Hole Diameter (OD):0.23 m

Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD

Drilling Method: Hollow Stem Auger

Checked By: RLC

[l AUGER SAMPLE

hv

Sheet

Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1

True Groundwater Strike / Stabilized Groundwater Level




BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

Monitoring Well ID: BH6/MW6
Project No.: 220384 Elevation Ground: 85.96 m
BI ﬂ\\/| e J”’ | C Client: Hanley Park Development Inc. TOP: 86.81m
' | Report: Subdivision Hydrogeology Assessment
Environmenta Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. ~ UTM (Zone 18): 4894654.097 N
Belleville, On. 312816.714 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
E -3 S 2
gl 5| . £ zl 2| 2| 3 §
o 2 ] < ol O ° c 1000 S Notes
E= © e} L £ © 3 [=% < A =
2| 3 E Description 83 & (8| 3 £ S @
Q| m 1) ouw | P || @ & 3 200 400 600 800 3
.l—— J-Plug
:- <& Monument Well Casing
o086 A Ground Surface| o0
r /7//1 SANDY CLAY %9 (|
I3 74 \Silty sandy clay, vegetation, roots / >l- Concrete Footing
T / SANDY CLAY
T Silty sandy clay with trace gravel and cobble
1_-—85
Cuttings Backfill
- s L 4 2022-Aug-16: 1.29 m bgs (84.67 m)
___ Bentonite Seal
2_-—84
__' L 26
T BEDROCK 4
I3 Limestone bedrock
3_-—83
{ @ =
1 < Silica Sand Filter
50 mm 010 Slot PVC Screen
4_-—82
-: 4.3 T
1 0.91 m well screen installed between 3.39 and | *'/
1 4.27 m bgs. Backfilled with silica sand and
1 3/8" bentonite plug.
5_-—81
Drill Date: 2022 July 12 Hole Diameter (OD):0.23 m CYCLONE RETURN
y (0D) [l AUGER SAMPLE [@] GimER)
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger/ Air Hammer Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
Y True Groundwater Strike / Stabilized Groundwater Level
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BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

Project No.: 220384

Monitoring Well ID: BH7/ MW7

Elevation Ground: 86.19 m

Client: Hanley Park Development Inc.

Report: Subdivision Hydrogeology Assessment

TOP: 87.09m

Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. =~ UTM (Zone 18): 4894955.510 N
Belleville, On. 312706.788 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
B -G g 2 2
=l = |5 e | 2 E
= -% 3 s 9| 8 2 g 1000 S Notes
3 ipti B3 Q S A B
s | 3 € Description 22| 8 (8] 2 £ P @
9 2 > o 2L > Q = © © I}
a] w ) oW | F || o » 4 200 400 600 800 o
i e
87
:_ <% Monument Well Casing
0_-. _ _ Ground Surface| o0 A4 i
1 1130 TOPSOIL s ~ ] 2072-Aug-T6: 0.02mbgs (86.T6 m
les [ Organic topsoil, vegetation, roots /_ >- Concrete Footing
L o] SAND K
1 -| sand 3
1T :
+85
Cuttings Backfill
2 o
te8a
T 6~ {1 SAND & GRAVEL
T o[N®] Sand, increasing gravel
N
T P90
+ o Go
3+ h
8 0. b
183 P {
1 oy
5 q
T c B
1 p2d
1 2 f\o‘ Bentonite Seal
- I
T BEDROCK
T Limestone bedrock
4t
82
_.- 2.1] ‘
+ - ¢ silica Sand Filter
5—: 50 mm 010 Slot PVC Screen
+—81
Drill Date: 2022 July 12 Hole Diameter (OD): 0.23 m E AUGER SAMPLE |I| (CH\;\C’\IA_’\(ﬁEE)RETURN
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger/ Air Hammer Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 2
Y True Groundwater Strike / Stabilized Groundwater Level
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BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

Vetric

Project No.:

Environmental  [site address:

220384

Monitoring Well ID: BH7/MW7

Elevation Ground: 86.19 m

Client: Hanley Park Development Inc.

Report: Subdivision Hydrogeology Assessment

Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave.

TOP: 87.09m

UTM (Zone 18): 4894955.510 N

Belleville, On. 312706.788 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
B - S| e 2
z| 2| |53l e | ¢ g
= £ s s g| o o c 1000 S Notes
< © Qa . g £ 3 o < =
3| 3 € Description az | & |8 2 £ 3 A 2
9 2 > o 2L > O = © © I}
a] w @ oW | F || @ » — 200 400 600 800 o
T [2.1] . 1 ’
+ A 58
1 1.52 m well screen installed between 4.27 and | **
L 5.79 m bgs. Backfilled with silica sand and
57 3/8" bentonite plug.
80
74+
79
8
78
o+
77
10
76
M-
75
Drill Date: 2022 July 12 Hole Diameter (OD):0.23 m CYCLONE RETURN
[l AUGER SAMPLE [@®@] (HAMMER)
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger/ Air Hammer Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 2 Of 2
Y True Groundwater Strike / Stabilized Groundwater Level




Monitoring Well ID: BH8/MW8

Project No.: 220384 Elevation Ground: 86.26 m

BI I\/I ei‘ r 1 C Client: Hanley Park Development Inc. TOP: 87.28m

' Report: Subdivision Hydrogeology Assessment
Environmental Site Address: Part Lot 14, Con. 1, E. of Haig Rd., N. of Victoria Ave. ~ UTM (Zone 18): 4894957.488 N

Belleville, On. 312706.591 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
E -9 g 2 ° i
Bl 5| - Ef 5131 S| = :
=| = 3 - == ¢l o 2 & 1000 S Notes
2| 3 € Description 231 8 18| B £ = A B
Q| m @ ow | P || @ & 3 200 400 600 800 8
-1 d—— J-Plug
Fer
I <% Monument Well Casing
0_- Ground Surface| o0
I3 TOPSOIL i
T B Organic topsoil, vegetation, roots /_ &, >-l- Concrete Footing
86 S SAND /]
+ - Sand
s - e Cuttings Backiill
14
Fes |- VRN 5022-Aug-16: 1.27 m bgs (84.99 m)
_: . Bentonite Seal
o |
Fea |-
4 PYXI SAND & GRAVEL
I o [}*) Sand, increasing gravel
T o S "4 Siica Sand Filter
1 OQ‘ C .
p ° Bg 50 mm 010 Slot PVC Screen
3 )
r 0. b
bop9Og
L83 |o ‘[}0
I Bo
1 9
1 ) f\O- =]

BH MW OB LOG 220384-AUG 25 BH 4.07.GPJ BLUMETRIC STANDARD.GDT 22-8-26

1 BEDROCK S
1 Bedrock refusal at 3.66 m
1 1.52 m well screen installed between 2.14 and
4 3.66 m bgs. Backfilled with silica sand and
I 3/8" bentonite plug.
T2
5+
Tat
Drill Date: 2022 July 12 Hole Diameter (OD):0.23 m E AUGER SAMPLE
Drilled By: 'Canadian Environmental Drilling and Contractors Inc. Logged By: MD Sheet
Drilling Method: Hollow Stem Auger Checked By: RLC Y. Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
Y True Groundwater Strike / Stabilized Groundwater Level




APPENDIX C

Water Well Records

BluMetric




Ministry of the Environment,
Conservation and Parks

Ontario @

Measurements recorded in: [ Metric [ YImperial

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

Tag#:A331759

Well Record

Regulation 903 Ontario Water Resources Act

of

Page

Well Owner’s information

First Name Last Name/Organization E-mail Address ] Well Constructed
by Well Owner
Mailing Address (Street NumberiName) Municipality Province ~ [Postal Gode Telephone No. (inc. area code) |
| | |
. o i ‘ J L L | I I ) . :‘ ;‘ - . 1 i
Well Location _
Address of Well Location (Street Number/Name) Township JLot i Concessicn
County/District/Municipality | cCityTown/Village T R L. g | Province " [Postal Code
- Ontario [ BNOIS] ‘
e — I - e
UTM Coordinates| Zene | Easting Northing Municipal Plan and Sublot Number Other
| .
IR NI e E R R
Overhurden and Bedrock MaterialsiAbandonment Sealing Record (see instrugtions on tHe back of fhils form}

T
General Colour

Most Common Material Other Materials

infl Depth {m/it
General Description ey ‘ { Té

Sl LU L

Annular Space Results of Well Yield Testing
Depth Set at (m/t) Type of Sealant Used Volume Placed After test of well yiekd, water was: Draw Down Recovery
_From To __(Material and Type) {m3t) [ .Clear and sand free Time | Water Level | Time | Water Level
|:| Ot.hker' specify el el (mln) (i"ﬂfﬁ) (min) (m-’ft)
< I PRGN i = R , ~| | Static ¢
i If pumplng\glscontmued, give reason: (| " o k
| =
‘ - i ——= 1 1
i L] Pump intake set ab(m/ft) 5 T ik 2 |
| — . — 3 ' 3
: = P GPl
Method of Construciion Well Use A - J-‘ —— f————
[] Cable Tool [] Diamond [ Public [] Commercial [J Not used e — 4 4 |_
[ Rotary (Conventional) [ Jetting [] Domestic ] Municipal [ Dewatering Duration of purmping : -'5 T i 5 i
[ Rotary (Reverse) [ Driving [ Livestock [ Test Hole Monitoring hA hrs St VL NAT )
{71 Boring [ bigging (] trrigation [[] Cooling & Air Conditiening Final water level end of pumping R 4 10
[ Air percussion [ Industrial \ L "
] Otrer, spectiy [l Othenispedy == — If flowing give rata (imin/GPM) 15 15
Construction Record - Casing Status of Well ”""2'0‘" 20 [
Dlnsid? Open Hole OR Material Wall Depth (m/it) (] Water Supply | Recommended pump depth (mAt) | .
fameter | {Galvanized, Fibreglass, | Thickness Replacement Wall
{emfin) | Concrete, Plastic, Steel) |  (cmin) From To , Tes‘: v Y S || =
i il = 7 Ty s Recommended pump rate
[J Recharge Well (min/GPR) E | =t
— - [] Dewatering Well 40 %
Observation andior [ el produstion (imin/GPN) o £ N
Monitoring Hole i 0 50
] Alteration Cm— || 8
Lt L (Construction) Disipfected? ' T >
[[] Abandoned, [l Yes []No 60 60
SN e ] Insufficient Supply -
. ConshuctionRacord-Screen = |7 Avandoned, Poor Map of Well Location
Outside Material { Depth (m/ft) Water Quality Please provide a map below following instructions on the back.
Diameter 4 ; Slot No.
I Abandoned, other,
_i?mﬁn) | (Plsastlc:T Galvanized, Steel) From To i | O -
i —| [C] Other, specify
Water Detalls, Hola Diameter
Water found at Depth Kind of Water: []Fresh | |Untested Depth (m/ft) Diameter
o ; A From To {cmin)
0 _(mi’fb)v-\ |Gas LOt_her, specify — ——
Water found at Depth |Kind-of WaterT" | Fresh [_|Untested
(mift) | |Gas| -~ Cther, speoify,__ \
Water found.at'Depth [Kind of Water: | JFrest| Untested |- .
(m/ft} [ ]Gas| |_]Other, specify

Weil Contractor and Well Technician Information
Business Name of Wel! Contractor Wel Contractor's Licence No,

Business Addre'ssﬂ{gtreetrNumb_e_r'fi_\lam_e) ¥ Municipaﬁﬁy

JPostaICode
[CIEH]d |

Bus. Telephone Ne. {inc. area code)LName of Well Technician (Last Name, First Name)

gl ! | A S

Well Tachnician's Licence No. [Signature of Technician andlor Gontractor|

L 6 S0 o 55 0 W

Province " 'Business E-mail Address

b_a_te Subrmitted

e

7';.“- 12 | "-) In

Pl

Comments:

Well owner's
infermation
package
delivered

[ Yes

Date Package Deliverad

Date Work Completed

Ministry Use
Audit No, E"_ St

Only

Jadnd |

[ Ne | & |5k |

Revaiygd

S A

0S06E (2020/08) @ Queen's Printer for,Ghtaro, 20205

Well Owner’s Copy



¢
) ( /\7\0{‘“,
A1 1 2] |M°|

I"UJR‘I Lt 11 s

Blev. |1® L 1 1 1 |

pasin |04 L1 1| The Well Drillers Act
' Department of Mines, Province of Ontario

Water Well Record
, Viltage, Town or City %

own%ity).. e /g

Date Completed. . . .. AT A X 5/ ...Cost of Well (excluding pump)......ccvtieeerrrmreraneaonseasaseonns
(day) ( ) (vear) . : :
Pipe and Casing Record ’ - Pumping Test
Casing diameter(s). . . .. é S, Date...... bt ../ ’6/ ............................
Length(s) of casing(s).. é’f/, ..................... Static level. . ... é # .................. e e
Type of screen. ..... T e e e e Pumping level. ./ . £, L e
Length of screen. .. «7.......... e Pumping rate. .. /Xﬁ« . 7
Distance from top of screen to ground level..«7........ Duration of test.. / . %‘d ................................
Is well a gravel-wall type?. . = . ...t fe Distance from cylinder or bowls to ground level. / ............

Water Record

Kind (fresh or mineral). . el e Depth(s) Kind of No. of Feet

. L. & /4'0 to Water Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.) /Z&£47. S AT T Horizon(s)
Appearance (cledr, cloudy, coloured). , CALLLLCS ..o R RREEE =5 ,}4 o /'J . 7 7 ﬁ
For what purpose(s) is the water to be used?.. &2 1l . .. 4
How far is well from possible source of contamination?. . / S A4
What is the source of contamination?...... W e
Enclose a copy of any mineral analysis that has been made of water.. . ..........

Well Log -
Overburden and Bedrock Record From To Location of Well

0 o 511) 0ft. |IRAt. In diagram below show distances of
: N : well from road and lot line. In.

dicate north by arrow.

vv‘j? ‘ \).; 10'
\ SR
\ f
Woooet ¥ e
NN T

{’.
1) [ w02
1 r(‘)(;, : QA-_WW
E )

Sitvation: Is well o upland, in vall

Drilling Fir% el o AT A 4

Address.. .47 . e ST %QW ;

Name of iller,ﬁé;ﬁ./kf cg7/ Wfé/%, 2.5 ¥
o ~ .

Date. . (& /5/:‘0 .................................. LxcenceNumber..éZ/a..........././..... .........

......

Foru 5

CSS.S8




" UTM |

T 2 I B e

16R 1 11 1 1
Elev. | #/F {01218 4|

Basin |41 | 1 1 |

The Ontario Water Resources Commission Act

WATER WELL RECORD

; CROUND WATER@ANE,N ]

JUL 20 1959

195%nrani0 water
RESOURCES COMMISSION |

or District.......... /—//f &T/Az'& ............................... < Township Village, Town or C1ty7’—“‘\/‘"‘uf .................

Casing and Screen Record

completed........ 3 ....................... S é\7 ..............

year)

R SBELIEWHE ...

Pumping Test

€58

/ " ’
Inside diameter of casing........ Z//‘)L ...................................... Static tevel oo #l D
Total length of casing.......: / ..... N Test-pumping rate............ 0L oo GPM.
Type of sCreen.........oooovorviinens e b ] Pumping level .... c""’f;”f/oua«t/afﬁégﬁ\j ..............
Length of screen................... YA, Duration of test pumping........... /"ﬁ» ................................
Depth to top of screen.............. Meerode oo Water clear or cloudy at end of test......... e/f AR
1y, "
Diameter of finished hole.............. A/‘-f .................................. Recommended pumping rate...... Lo G.P.M.
with pumping level of ... .Dleﬁj ................................
Well Log Water Record
Depth(s)

From To at which No. of feet Kind of water

Overburden and Bedrock Record ft. ft. water(s) water rises vha ty,

found phur)
C LAY o /L
SoF7 AImESTOVE EX 3L 30" 76° For L

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

Drilling Fumx)ﬁ-aﬁﬁw&f[w«w*”éw
Y 2 S

Name of Driller. Z ZJ{#¥3etb L

Address .......... BIZ!»)»&J( sn g /Qﬂf [315&5.“{(4

(S1gnature of Llcensed Drilling Contractor)

Location of Well

Tn diagram below show distances of well from

road and lot line. Indicate north by arrow.

—na

PR 09D

USn.58

& IiTJ v [SEN syl e

Form 5
15M-58-4149

Attt

2
F
|

-
>

-~
L.
3

4
-}
3

‘-

MR

o7

-,
5



X

UTMIAJZI L 1 1 |

j_[Rl I R R
Blev. [ ® [O121914]
Basin | A L1 1 |

«County »r Territorial DlStl‘lC%%%%...

Cong‘ ........... Lot...f } ....... Street a

ONTARIO

The Water-well Drillers Act, 1954
Department of Mines

Water-Well Record i

Address . &7t

j PR

umber (if in Vlllage,/?m

Casing diameter (s)

Length(8) cocveccevviinricnmesiennnansan
TYPE OF SCTEEI w.vuuereriiininsToressssisesisesessuetsissanssiessssssssnsssasssesss Pumping level ...... 2 .............................................................
Length of screen ............... T ereesssesnssranretaarrareatteenseiatesaenieennaen Duration of test .‘/ AR L eeerririreernrransessassennisssssanesasantans
Well Log Water Record
Depth (s) ) Kind of water

From To at which No. of feet ! fresh, salty,

Overburden and Bedrock Record . ot water(s) water rises (or sulphur))(
% found

= 7 "

?égmé,@—

22/ 257

Drilling firm _»
Address ....Z0. .

Licence Number....d.‘[ ....................

I certify that the foregoing
statements of fact are true.

Date %/ '?/? b NLERH AL Al -~
Signature of License

Form 5

1o
il ive

Location of Well
In diagram below show distances of well from

road and lot line. Indicate north by arrow.

1 : L«oz
\,0\1 ) \




Ontario

5

MINISTRY OF THE ENVIRONMENT /hgpg / C;
The Ontario Water Resources Act 3//

1. FRINT ONLY IN SPACES PROVIDED

MUNICIP

WATER WELL RECORD
[290631U

H l 22 23 24

MO.

DAY

2. CHECK CORRECT BOX WHERE APPLICABLE 0
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY. TOWN. VILLAGE CON., BLOCK, TRACT, SURVEY, ETC. oT 25-27
Conmlle 2 013
DATE COMPLETED 48-53

17

IASIN

ODE

g300 %

a7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)

GENERAL COLOUR

MOST
COMMON MATERIAL

OTHER MATERIALS

GENERAL DESCRIPTION
;

DEPTH - FEET

FROM

T0

Clay

Stones

10

arey
Grey

ILimsstone

10

y .
MMJMMJ_LLJIHIHI'ILLH b b e e b b T b 0 4y
Ly Ll b Do L Lo I bbby llllll‘lJl RN W I T
2 14 15 32 54 65 75 a0
S1ZE(S) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
[41] ] WATER RECORD 51] ] CASING & OPEN HOLE RECORD Z |
w
WETER FOUND | KIND OF WATER 3 WALL DEPTH - FEET w INCHES FEET
AT - FEET e MATERIAL THICKNESS FROM 1o LC [MATERIAL AND TYPE DEPTH TO TOP ai-as | 80
oos 1013 g FRESH 3 []SULPHUR i . — _ﬁ (UJ, OF SCREEN
2 [ saLTY 4 [ MINERAL ﬁ | sreec FEET
2 [} GALVANIZED PR wl 0
isas| FRESH 3 [ SULPHUR ' 3 ] CONCRETE
0 FRE 13 O‘ 61 l PLUGGING & SEALING RECORD
Z ] SALTY 4 [ MINERAL -
— B 1 20-2 DEPTH SET AT - FEET
e e eeary sy I N : waTeRAL Awp TveE U SR
[ B . {7 sULPHY 2 ] GALVANIZED FROM I To e
2 |
O SA-TY [ MINERAL 3 (] CONCRETE q g 10-13 117
T2 | rpesH 3 T SULPHUR o 4 N HoLE w3
2 [] SALTY 4 ] MINERAL 28-2501 [ sTEEL 28 Z7-30 18.21 2225
3005 3akol 2 [0 GALVANIZED
331 | [0 FRESH 3 ] SULRHUR 3 [ CONCRETE ot 26-29 ERDET =
2 [0 SALTY 4 [] MINERAL & [J OPEN HOLE | i
PUPPING TEST METHOD 10 | PUMPING RATE 11-14 [ DURATION OF PUMPING
) ! o o LOCATION OF WELL 2845
1 O pume D saiLER Obo b { .- ‘2’ 'HOUNSOO e —1
STATIC WATER LEVEL 35 LEVELS DURING T 1] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL Enp OF 2 O RECOVERY tOT LINE. INDICATE NORTH BY ARROW.
= »
[7:] 19-21 2z-24 15 MINUTES 310 MINUTES 45 MINUTES 60 MINUTES
(1] O 26-28 29-31 32-34 35-37
wolw O
FEET FEET FEET FEET FEET FEET
(O]
z IF FLOWING. 38-41 [ PUMP INTAKE SET AT WATER AT END OF TEST a2
< | cive ratE
[«
E - reer] ! 1CLEAR 2 {J cLoupy
=) | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 [RECOMMENDED 46-49
o PUMP PUMPIN
0] suaLLow K1 DeEP wrmnlD S8 FEET | RATE boo 3 GPM
50-53 _Om.l_ GPM./FT. SPECIFIC CAPACITY ﬁ , , Z
. f
— /25 & M e
54
FINAL 1 WATER sUPPLY s [J ABANDONED. INSUFFICIENT SUPPLY ,” /s
STA I 2 [] OBSERVATION WELL 6 [] ABANDONED POOR QUALITY ~
TUS 3 [J TEST HOLE 7 [ UNFINISHED RV Colyry. /TlP
OF WELL 4 [ RECHARGE WELL
55-58 < Y . T . »
13 DOMESTIC s [J COMMERCIAL s AN 2T A ] 1 4 2 23 s o .
e ey  AEEE =7 4 7
2 O stock 6 [J MUNICIPAL N 0
WATEFO, 3 [J IRRIGATION 7 [1 PUBLIC SUPPLY
USE 4 [] INDUSTRIAL 8 [J COOLING OR AiIR CONDITIONING Q
O otHEeRr ® [0 wort used 3
57 v)
( ' caBLE TOOL 6 [] BORING (\i
METHOD 2 [] ROTARY (CONVENTIONAL) 7 [ DIAMOND }
OF 3 [J ROTARY (REVERSE) 8 [ JETTING q
4 B
DRILLING : [J ROTARY (AIR) {J DRIVING !
0O AR PERCUSSION DRILLERS REMARKS: i
NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA 58 | CONTRACTOR 59-62 | DATE RECEIVEQ 63-68 | 80
SOURCE
. ges | |2 / 233 32004 14
o] < N4
F- ADDRESS O DATE OF INSPECTION INSPECTOR -
Q w
< R.R y b7 .
E NAME OF D LOR LICENCE NUMBER D [REmarKs: 7
= “ 3 PE
S 3] G .
QO | SIGNA §.CIO! SUBMISSION DATE s
; . A CRNINS wi
p i DAY MO.__ T VR
- FORM 7 07-091
MINISTRY i ENVIRONMENT COPY

-




Ministry ! The Ontario Water Resources Act a

of the WATER WELL RECO

Environment

-
N - r MUNE I'
Ontario t. PRINT ONLY IN SPACES PROVIDED !I] 2 9 1 0 - g b
2 cHeck X coRRECT BOX WHERE APPLICABLE T 72 %3 23

COUNTY OR DISTRICT TOWNSHIP, BOROUGH. CITY. TOWN. VILLAGE CON BLOEK fRACT SURVEY. ETC 25-27

gty v h

Hast1 ow 1+ 1¢
DATE COMPLETED 48-53 i
84
.R. 1 Picton DAY 1 MO YR,
G RC ELEVATION RC BASIN CODE 1 . n w
[ I IR B B R R AR BT BT S A e
24 25 286 30 n 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS sce INSTRUCTIONS)
GENERAL COLOUR couuo:0::r:a|AL OTHER MATERIALS GENERAL DESCRIPTION FROTPTH - FEUTO

Clay 0 14
Limestone 14 30

3] L

[ Ll b 1[1'llklLJlllllll|ll;llllllllI[ll[lillli[llill Loty ly]
[32] lxllH_L_J_J_LtHll bbb b D L b L I Lo e b b L Ll bl
1 2 10 1115 E¥3 54 65 7S I%
SIZE«S) OF OPENING 31.33 DIAMETER 34-38 [LENGTH 19-40
| 41 WATER RECORD 5t CASING & OPEN HOLE RECORD 2 | istor na
S I v
WATER FOUND " KIND OF WATER INSIDE WALL DEPTH - FEET w INCHES FEET
AT - FEET OtAM MATERIAL THICKNESS 7" ROM 1o 1 & TWATERIAL AND TYPE - DEPTH TO TGP © area | 30
INCHES INCHES o OF SCREEN
°B FRESH 3 [] SULPHUR =
g sut -]y STEEL 7z I i Bas) | O
2 [J SALTY % [} MINERAL E- FEET
__0 1 GALVANIZED
58| PR " 6 3 CONCRETE 8
¥ rresw 2 O suipuun r i 188 0 20 PLUGGING & SEALING RECORD
‘ 2 [] SALTY 4 [] MINERAL * {0 OPEN HOLE
7 7 76.2 DEPTH SET AT - FEET
w23, s Os 7 T8 sTeEL I MATERIAL AND Typg  (CEMERE CROVT
: [0 FRESH 0 SULPHUR T[] GALVANIZED rrnom 10
4 F —— B —
0O saLty 03 WINERAL 3 [0 CONCRETE 10-13] 4-17
B 29‘ 4
28 4 FReESH 3 (] SULPHUR O open ot I
T[] SALTY & [7] MINERAL 2425 4 ) steet 26 ] 27-30 8.2 22-25
2
3533 - Takeol O caLvanizeo o
1 [ FRESH 3 [] SULPHUR - 3 [J CONCRETE 26-29 30-33]| 8o
2 [] SALTY. & [ MINERAL 4[] QPEN HOLE
PUMPING TEST METHOD 10 { PUMPING RATE 1-14 [ DURATION OF PUMPING
LOCATION OF WELL
15-16 1718 [
' O pump 2 ¥ earen 10 GPM Lnouns MiNS
STATIC WATER Lever 125 T ] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING INDICATE NORTH BY ARROW.
LEVEL PUMPING 2 ] RECOVERY
o4 821 7734 c ]
u) - 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 26-28 29 32-34 35.37
- h
0 1 FEEY ZSFEEY FEET 1 FEET 1 FEET 1 FEET
2 1F FLOWING. 33-41 | PUMP INTAKE SET AT WATER AT END OF TEST 4z
— GIVE RATE
Q.
s - reer] ' O cLear 2 O crouoy
: RECOMMENDED PUMP TYPE RECOMMENDED 43-45 | RECOMMENDED 46-49
a PUMP PUMPING
[@ksnacLow [ peep SETTING 28  ccr |rate 5 oM
S0-53
L2
FINAL 1 8 WATER SUPPLY s [0 ABANDONED. INSUFFICIENT SUPPLY
2 OBSERVATION WELL s [ ABANDONED. POOR QUALITY \ v Q
STATU§ 3 {J TES” MOLE 7 [J UNFINISHED
OF WELL 4 (] RECHARGE WELL \ \
5%.58
' j§ powmesTic s [J COMMERCIAL
z [0 svock s [0 MuNicipPaL
WATER 3 [] IRRIGATION 7 [0 PUBLIC SUPPLY
USE 4 [0 INDUSTRIAL 8 [J COOLING OR AIR CONDITIONING
0 orHer 9 [0 woT useED
57
CABLE TOOL ¢ [0 BORING
METHOD - ROTARY (CONVENTIONAL) 7 O olAMOND
OF ROTARY (REVERSE) ¢ 3 JETTING
s d

ROTARY (AIR) DRIVING

AIR PERCUSSION Daqf&'nua%ua'ﬂé

nooow

DRILLING

WDE

NAME OF WELL CONTRACTOR LICENCE NUMBER oATA 58 | CONTRACTOR $9-62 mﬂ?cfu 0 6 3.6 | 80
SOURCE -
Sl _Plorn Donaldson 1831 1‘33[ 8 4
8 ADDRESS indad g DATE OF (NSPECTION INSPECTOR
Q
<| BR,R, § Cloverleaf Dy, Bellevillw '
E NAME OF DRILLER OR BORER Fercesee Numaer REMARKS
= .
(@}
Q

AY
OFFICE USE ONLY

. SIGNATURE CONTRACTOR SUBMISSION DATE .
> d ’ ‘SN F
2 Stz L S CSS.ES

7~ MINISTRY OF THE ENVIRONMENT COPY ~ / FORM NO 0506—4—77 FORM 7
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Ministry The Ontario Water Resources Act 3 | C 3

of the WATER WELL RECORD

Environment

Ontario 1. PRINT ONLY IN SPACES PROVIDED @ 2 9 1 081 8 I'} CLI;CLOLNI L1 l b J J

2. CHECK CORRECT BOX WHERE APPLICABLE

_ 10 14 22 23 %22
COUNTY OR DISTRICT TOWNSHIP, BORQUGH. CITY. TOWN, VILLAGE CON.. BLOCK, TRACT. SURVEY, ETC LOT 25-27
Low 5 o / / 5
# OATE COMPLETED 48-53
| Foxzefo On’ wL ol WES
_RC ELEVAYION RC BASIN CODE n 16 1]
L] L) Lo d v by v v b b ol
24 25 28 30 3 47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see iNSTRUCTIONS)

MOST DEPTH - FEEYT

GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To

BRown/ | Jo Psost o
BRroww| Unay / | 7
CREY | L)z sTonve 3 | 3%

AN

(3] LoDl b b b bt b b b e b b b b G L bt L]
[32] I'allllul'sl|Il}]’nllllllllJlIluLllllllllll|”llllllllll|L‘LlllllIIlIJIﬁIIlI[!II'lﬁI QL

T2
SI1ZEtS) OF OPENING 31.33 DIAMETER 34.38 LENGTH 39-40
[a1] WATER RECORD [51] CASING & OPEN HOLE RECORD P A
W
WATER FOUND KIND OF WATER INSIDE waLL DEPTH - FEET w INCHES FEET
AT - FEET DiaM MATERIAL THICKNESS FROM 10 CC [MATERIAL AND TYPE DEPTH T0 TOP aras |30
013 4 INCHES INCHES o OF SCREEN
: lx FRESH 3 [] SULPHUR n
0.1 [ STEEL 12 313116 .
2°] SALTY 4 [] MINERAL FEET
/ 2 [J GALVANIZED /
T, O e psuin B, 10D concrere e § o | 1A PLUGGING & SEALING RECORD
T [ SALTY 4 [] MINERAL 4 4 [J OPEN HOLE
- . DEPTH SET AT - FEET
o , w [ AosE @ o | == wntcniaL awo Tore | JeOHENT rour
[J FRESH 3 [J SULPHUR t [ GALVANIZED FROM 10 :
2 N
0O sALTY O MINERAL 4 3 [0 CONCRETE /2 1013 117
28|\ O FResH 3 [J SuLPHUR >® + §loren woue
2 [] SALTY 4 [] MINERAL 230y [ sreec 26 27-30 1821 22.25
2 O GaLvanizep
30-33 34 po
1 [ FRESH 3 [J SULPHUR 3 [0 CONCRETE 26-29 30-33 |80
T [0 SALTY & [] MINERAL 4 [ OPEN HOLE
PUMPING TEST METHOD 10 PUMPING RATE N-14 [ DURATION OF PUMPING 0
71 7 / &R EL LOCATION OF WELL
D 2 O 15.16 Q :2 17-18 ¥
! PUMP BAILER GPM HOURS MINS l
STATIC WATER LeveL |25 1 O PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND »
END OF WATER LEVELS DURING LOT LINE ICATE NORTH BY ARROW.
- LEVEL PUNPING 2 (J RECOVERY
[7,) 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
(11} 26-28 29-3 32-348 35.37
- 5
w FEET FEET FEET FEET FEET FEET
z IF FLOWING, 33-41 PUMP INTAKE SET AT WATER AT END OF TEST 42
— | GIvE RATE
a 1 xCLEAR 2 O cLoupy
E GPM FEET
=1 RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49
o PUMP PUMPING
Msuumw 0O oeee SETTING 3 O FEET. | RATE GPM
0-53
0
FINAL 1 WATER SUPPLY s [] ABANDONED, INSUFFICIENT SUPPLY
2 "[J OBSERVATION WELL s [J ABANDONED POOR QUALITY N
STATUS 3 [J TEST HOLE 7 [J UNFINISHED
OF WELL « [0 RECHARGE WELL
5%-58 ‘
' DOMESTIC s [J COMMERCIAL
2 O srtock s [J MuNICIPAL 3
WATER 1 [0 tRRIGATION 7 [ PUBLIC SUPPLY {
USE 4 [0 INDUSTRIAL s [] COOLING OR AIR CONDITIONING
0O oTHer % 0O woT uskD ‘ ﬁf-\‘/
57
‘ACABLE ToOL ¢ {1 BORING
METHOD 2 "0 ROTARY (CONVENTIONAL) 7 O piaMOND l or
OF 3 [0 ROTARY (REVERSE) « O JETTING . ﬁ'
DRILLING 4 [J ROTARY {(AIR) s O bRIVING ‘Qu'ﬂ
L
O AR PERCUSSION DRILEERS REMARKS
NAME OF WELL CONTRACTOR E‘ ‘, LICENCE NUMBER > DATA 58 [ CONTRACTOR 59-62 R VE 3.68 |80
w A SOURCE
- |
& | MAnce LonrthBor’ Dk dh [ & /Fo5. ||2 | 805
= | ADDRESS © {UATE OF InsPECTION NSPECTOR = * -
Q 4 . w
_NR7Y My ST foxBoko 7
E NAME OF 'DRILLER OR BORER LICENCE NUMBER 2 [remanxs
- w
-
z s o
O / =2
© | s16NATURE OF conTratTOR SUBMISSION DATE . WDE
J & CSS.ES
DAY wo._. 7 v A
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2. check [X] corRECT BOX WHERE APPLICABLE T o i s 77 373 74
COUNTY OR DISTRICT TOWNSHIP, BOROUGH CITY. TOWN, VILLAGE CON . BLOCK, TRACT. SURVEY £TC Lot 2527
cow / S
¥ DATE COMPLETED 49-33
7 DAY ls MO _ & ? YR
1] i 1

CLIvVAYION BASIN CODE v

I T Y S B S T

LOG OF OVERBURDEN AND BEDROCK MATERIALS (sec INSTRUCTIONS)

MOST DEPTH - FEET
COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To

— \ p——
ﬁ? onl ,15317 v SZ005 ¢
b7 —224 - ™

GENERAL COLOUR
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[32] Lol idala])ly ! A
T2 0 a 15 Eil
SIZE1S) OF OPENING 31-33 DIAMETER 34-38 | LENGTH 1%-40
I 41 | WATER RECORD l 51 CASING & OPEN HOLE RECORD 2 | stor wos
3%]
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER _
AT - FEET IS.CAHMES MATERIAL 1»::::::(55 fRom o 8 f'mngmu AND TYPE ToepTh 10 ToOP avas | 30
CEDE i N . OF SCREEN
1 FRESH 3 RBULPHUR TRt 7 = ? 3¢ | U2
2 ] SALTY AT MINERALS 1ilsTeEL FEET
y 6 Dcas 2B GAaLvaNIZED
7 W1 G reesn 3 Osuienun / 30concReTE
3 Dsuuenur 4 | 4Qoren wore ‘/ /D 61] PLUGGING & SEALING RECORD
T 0 SALY ¢ Maas % PLASTIC i |
7 (- L ! 70-2 DEPTH SET AT - FEET WATERIAL AND TYPE (CEMENT GROUT
20231 4 [ fReESH igsuunun ZD::ELS:NIIED FROM 1o B LEAD PACKER, ETC)
2 ) saury g g tERALS 30 CONCRETE prey
-13) 1217]
. 4 QEOPEN HOLE /
2s-z8 | 03 rFresw 3 Osurpuur o 5Ll pLasTIC 0 4
4 O MINERALS 24°73 26| =T 30 19-2 22-23]
T [0 SALTY g Qgae i Osveed
20 GALVANIZED
30:33] | g rresw 3 Osuiprur 349 30 CONCRETE T6-29 30.33(] %0
4 O MINERALS 400PEN HOLE
2 [] sALTY 6 Ogas 5OpLasTIC
PUMPING TEST METHOD 10| PUMPING RATE 13-14| GURATION OF PUMPING
2. o . LOCATION OF WELL 7
' U ﬁh’ 0 sarcen 20 GPM _Luounsw MING ' YA
STATIC WATER LEVEL | 25 T ] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL o oF t O Recovery j ror Line INDICATE NORTH BY ARROW.
(7, w-n 22-241 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES |
E 26-28 -0 at-34 3537 '
o i FEET ?/) FEET FEET FEET FEET FEET CV
2 IF FLOWING, - 38-41| PUMP INTAKE SET AT WATER AT END OF TEST an ~J
= | cwvE matE J
a -
s com ?0 rEET IXCLEAR 2 (0 cLoupy ~
S [recommenpen pune Tvre RECOMMENDED 43-28 |recBumENOED 45-49 5 ' .
a PUMP PUMPING ‘N (k
J sHALLOW RDEEP SETTING Z FEET | RATE /{ GPM
— \ 3D - N
l\‘
T 3 A}
FINAL ' WATER SUPPLY ¢ [J ABANDONED. INSUFFICIENT SUPPLY Q N
STATUS 2 OBSERVATION WELL ¢ [ ABANDONED POOR QUALITY g
3 [J TEST HOLE 7 [0 UNFINISHED L i »
OF WELL 4 ] RECHARGE WelL 9 0 DEWATERING Y C? '}‘
L3
ss.
3¢ lg DOMESTIC s [0 COMMERCIAL ’7\ l Y
2 STOCK ¢ [0 MUNICIPAL " l ~
WATER 3 0 IRRIGATION 7 O PUBLIC SUPPLY G g ‘Q
USE 4 [] INDUSTRIAL ® [] COOLING OR AIR CONDITIONING K A’f};;
1 "t
0 otHer * (1 NoT UsED ?
ok, )
57
v ] caBLE ToOL s 1 BORING
METHOD 2z [ ROTARY (CONVENTIONAL} 70 piamoND ' ”“"7 "o
OF a
3 [J ROTARY (REVERSE} 8 O JETTING
CONSTRUCTION] « ROTARY (AIR) s [J DRIVING 9
s
AR PERCUSSION O biseine O orwer DRlLLéRs REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S oATA ss| cowrmacror $%-62| DATE RECEIVED e3.58| 80
LICENCE NUMBER : SOURCE
o« . -
s = Sy, AN Y T /L0 8 F
- D TV IRTFIETE ORI BTNV EARTY L © | UATE OF INsPECTION INSPECTOR
Q 4 - pr— w
e vl > = A L. v
€N F WELL LSl 7 WELL TECHNICIAN'S D [TAtmawxs
E LICENCE NUMBER w
-
5 o F-ppl9 18
1IGNATURE OF CONTRACTOR SUBMISSION DATE w
© i CSS.ES
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2. CHECK

1
COUNTY OR DISTRICT TOWNSHIP, BORO, H CITY, TOWN. VILLAGE

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SE€ INSTRUCTIONS)

DEPTH - FEET

i MOST
GENERAL DESCRIPTION
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS FROM To

Jack | 770507 o
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/?//14 K/G \/ 66’ ZZ
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SIZE1S) OF OPENING 31-33 | DIAMETER 34-38 |LENGTH 39-40
WATER RECORD [51] CASING & OPEN HOLE RECORD
—
I.u
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DIAM MATERIAL THICRNESS FRUM 10 m MATERIAL AND TYPE IDEPYH TO TOP 43-44 0
™ INCHES INCHES L Q OF SCREEN
©-3[ 'y @ FResk 3 Dsuienur = = sl | @
2 [ sary 4 Owminerars N1 OsTeEL n - FeeT
6 Ueas 2 SGALVANIIED //V ;7
15as| O [ 3 JCONCRETE Z .
; B/F'“:s" imzﬁlz:::s 4 OoPEN HOLE | 61 | PLUGGING & SEALING RECORD
] SALTY o '; 5 OPLASTIC ] -
6 _er 178 " 20.23 DEPTH SET AT - FEET | {CEMENT GROUT
¥ 7 % 24 1 OsTEEL MATERIAL AND TYPE
23| 4 ] rREsH 3 ClsuLpHur FROM 10 LEAD PACKER. ETC
4 OMINERALS 2 DoaLvanizeo } —]
T[] SALTY o Rc, 3 O CONCRETE 7 f
- $artaemc o - g’fw // b < e./ /
-28| \ [ rREsH 3 gsuu’nun L s OpuasTic vz u!' D a¥y
MINERALS : -
2 O sALTY : QGA:E 2423 | Osreed zs z7-30 wa 22-23])
o 3 2 SGALVANIIED
30-33 3 OsutpHur 34p0 3 DcoNncreTe
FRESH ) N
v 4o 4 [IMINERALS 4 DOPEN HOLE 26-29 30-33) 80
2 [0 SALTY ¢ Deas § DpLasTiC
PUMPING TEST METHOD 10 PUMPING RATE "-18 | DURATION OF PUMPING
l e e LOCATION OF WELL
A 151 -18
! MUMP @ O saner [»( GPM A—Nouﬂsﬁg MINS
STATIC WATER LEVEL |28 - Y 1] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL END OF WATER LEVELS DURING LOT LINE INDICATE NORTH 8Y ARRO
- PUMPING 2 [ RECOVERY
[/} 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 26-20 29-31 s2.34 3s.37
-
0 FEEY FEEY FEET FEET FEET FEET
Z IF FLOWING, 38-41 PUMP INTAKE SET AT WATER AT END OF TEST az
— GIVE RATE
S S e’
E srm reer] 1 CLEAR 2 O cLoupy
o RECOMMENDED PUMP TYPE RECOMMENDED 43-45 hzcoummuzn 25-49
m PUMP PUMPING
OO suattow 1 peep SETTING FEET |RATE GPM
-$3
3
FINAL ' B/wnm SUPPLY ] ABANDONED. INSUFFICIENT SUPPLY
STATUS 2 [0 OBSERVATION WELL s O ABANDONED POOR QUALITY
T, U s [J TEST HOLE y 0O UNFINISHED
OF WELL o [0 RECHARGE WELL 0] DEWATERING
hadiad B p/nouzsnc s [0 COMMERCIAL
¢ O stock s O MuUNICIPAL
WATER 3 [ 1RRIGATION ? [J PUBLIC SUPPLY
USE 4 O INDUSTRIAL s [J COOLING OR AIR CONDITIONING N
’ O otuer s [1 NOT USED
57
1 [0 CABLE TOOL ¢ [0 8ORING
METHOD 2 [0 ROTARY (CONVENTIONAL) 7 O o1AMOND
OF 3 [1 ROTARY (REVERSE) s [0 JETTING
CONSTRUCTION| « O ROTARY (AiR) 1 S)mvme
s O AIR PERCUSSION piceing O other DRILLERS REMARKS
';J‘ N
;‘e?»- N .| NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA 58 NTAACTOR $9-62 |DATE RECEIVED 63-68 | 00
: LICE E NUMBE, > lsounrce 5 3
3 2 4 | SEP 011995
o 3 /7 2 e
- OORES, Q© |OATE OF INSPECTION INSPECTOR
o I -7 / / w
< - (¥ Uy "C n
E OF WELL TEJHNICIAN WELL TECHNIC|AN ‘s : REMARKS
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MUNICHP.

CON.

coN | o

Jo s st

Bessep/ee ~

14 15 22 23
TOWNSHIP. BOROUGH CITY, TOWN. VILLAGE CON BLOCK. TRACT. SURVEY ETC LOT B
sws WY
A / p— ? / o
VK Low r Lo7T / s
DATE COMPLETED 48-53

DAV_Ag wo £ €3 vn‘gé

RC. ELEVATION "nc. BASIN CODE m "w
S | l_l L_I u Ly o by 'l BE R o L
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR

COMMON MATERIAL

MOST

OTHER MATERIALS
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NERAL DESCRIPTION
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1 4 Z 43 23
SI12ZE(S) OF OPENING pIAMATER 34.38 | LENGTH 38-20
WATER RECORD [51] CASING & OPEN HOLE RECORD e e
w
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
AT - FEET KIND OF WATER DIAM MATERIAL THICKNESS OC [MATERIAL AND TYPE DEPTH TO TOP )
F SNCHES INCHES FRGM To O OF SCREEN a1-e4 o
t 1013 VFRESN 3 OsutPHUR T 2 7 a6 )
2 g saury 4 OMineraLs Wy OsteeL ‘ / 4 FEET
6 Doas ’( 2 OGALVANIZED ?é
13- 4 [y eresw 3 Osurpwur * | 3 BONCRETE J T
& 4 LJOPEN HOLE 61 PLUGGING & SEALING RECORD
2O sary 4 D""‘““'s 5 OpLasTIC )
6 DGas TR m To EPTH SET AT - FEET | |CEMENT GROUT
20.23 p 24 t OsTeEEL MATERIAL AND TYPE
t [ FrResH 3 JsuLpHuRr 2 DeALvANIZED FROM 10 LEAD PACKER. ETC )
® ] SALTY : g:"\:““s 3 CICONCRETE
4 JOPEN HOLE 10-13 }""7 # S?é':‘ o
2528 | 5 fresw 3 Osuienur 22 5 OpLastic 0 AU’ [
4 COMINERALS 24. 27-30 .. -
z O SALTY ¢ Ogas 23 s Osteer 26 ¥ 18-21 22-2% @ /
= 3oko 2 BGALVANIZED A"
30-33 3 OsuLpHur 34 3 UJCONCRETE
FRESH 3 N
v 0 4 DMmiNERALS 4 JOPEN HOLE 26-29 30-33) 80
2 (] SALTY g [gas s OpLasTIC "
PUMPING TEST METHQD 10 PUMPING RATE 14.34 [ DURATION OF PUMFPING
- LOCATION OF WELL
@ v O pump 2 (] BAILER /é GPM ‘ é »:f).l:‘ns "gi .:\::
STATIC WATER LEVEL 28 3 ] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING LOT LINE INDICATE NORTH BY ARROW.
- LEVEL PUMPING 2 [J RECOVERY
[7,} N 1wt - 2e 1S MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
E t‘ 0 /7 26-28 29-31 32-38 35.37
0 L4 FEET FEET FEET FEEY FEET FEET
z IF FLOWING. 38-41 PUMP INTAKE SET AT WATER AT END OF TEST a2
— GIVE RATE
o
s - I eer] MEAR ¢ O cLoupy
: RECOMMENDED PUMP TYPE RECOMMENDED 43-4% [RECOMMENDED 46-49
n_ PUMP PUMPING
O suaLtow 1 DEeP SETTING FEET |RATE GPM
0-33 b
WATER SUPPLY ABANDONED, INSUFFICIENT SUPPLY
FINAL . (0 OBSERVATION WELL . g ABANDONED POOR QUALIT '
2 . Y
STATUS s [1 TEST HOLE y O UNFINISHED
OF WELL a [] RECHARGE WELL O DEWATERING
ssse |, gboucsnc s (0 COMMERCIAL
2 STOCK s [J MunicipPaL
WATER s [0 IRRIGATION 7 O PuBLIC SUPPLY
USE 4 [0 iNDUSTRiAL s [J COOLING OR AIR CONDITIONING
] OTHER 9 [0 NoOT usep
7
. v [0 CABLE TOOL ¢« O BORING
METHOD |, {1 ROTARY (CONVENTIONAL) ? O oiamonp
. OF - s [0 ROTARY (REVERSE) a 3 JETTING
CONSTRUCTION| « O ROTARY (AIR) s O DRIVING 11301 0
s [3 AR PERCUSSION 1ceivg O oTher DRILLERS REMARKS
NAME Of WELL CONTRACTOR WELL CONTRACTOR'S OATA ss | conTRACTOR -62 {DAYE RECEIVED €3.63 |80
LICENCE NUMBER > | sounce
x| { PLE oS 3Y > NOVIS‘
3 A N\oRLEN kel Scgdng & y z .
= | ApoRess hd : -~ O [oate oF inseecrion INSPECTOR -
Q /{ /1/ ut
~
<| /3. n of L& @
€ "Nam WELL TELHNICIAN WELL TECHNICIAN'S O [nemanxs .
E LICE?E NUMBER (73] e
- o y ¢
> O
b s OF TECHN 1A RA o SUBMISSION DATE '/ ?l w
© G & CSS.ES
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WATER WELL RECORD

2917344

Municipality

29029 (CON |,

Con.

A

2 23 24

Lot

County or District Township/Borough/City/Town/\Village Con block tract survey, etc. 25-27
Thurlow I 15
Address 48-53
completed 10 07 96
R. R. # &, Bellevillg Ontario completed  2W U4 9R
Northing ‘RC Elevation ‘RC Basin Code ii il iv
| ) T U Y U N0 O P [ 1 OO S N U S S 00 AU 1O N O (O O DS SR O
2 10 12 18, 24 20 28 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description = Depth - :-eet
Tom o
Brown Sand Loose o 2
Brown Clay Sand Packed 2 9
Brown Clay Hardpan Sma}lstone Packed 9 | 16
Grey Limestone Hard 16 | 4O
SIS Y U B S choad e e b P U i
2NN SN 0 U I UL 0 UOUION SO TN T S U U TR U U SO SO W R N OO O SO O L Lo !
10 14 12 ol i 41 51 B5 s Nﬂ
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssilzetch' )opening 31-35 | Diameter 3138 | Length 40
Inside Wall Depth - feet =| ©lothe.
\;\lla_.t?regt)und / Kind of water diam Material thickness : w inches feet
- inches inches From To ‘&' VR — _ ;
015 ,M Fresh : S ?Alljrluzr:lallrs ! o | i Steel - — o aterial and type Depth attop o scg?eA:\ %
18 > O Salty ¢ 0 Gas 2 0 Galvanized (7]
[1 Concrete feet
w0 Fresh o O Sulphur 6% | . O Openhole .188 0 19
2 inerals Plasti
» O Salty ' 5 Gae s U Plastic 61 PLUGGING & SEALING RECORD
209 | ( [J Fresh s O Sulphur s RN S Stelslanized@ o [ Annular space (1 Abandonment
, O Saty * 0 Minerals ’ O oncrete Depth set at - feet ] ]
¢ [J Gas 5" . Open hole 19 l}ﬂ From To Mateﬂal‘and type {(Cement grout, bentonite, etc.)
@y [ Fresh 3 O Sl:llphl-" o s [J Plastic d 13 64 1"
» O Salty ° 8 hé:serals 2105 |+ O Steel % 730 Cutt 1nqs
£ » O Galvanized 1521 ‘i,gs
103 | ] Fresh s O Sulphur 3¢ [so s O Concrete 1 Cemant
i (3 Minerals 4+ [0 Openhole 26.29 10-35 | 80
2 U Salty 1 Gas o 0 Plastic
Pumping test meijfod w | Pumping rate 1-1a | Duration of pumping
71|, 0 Pump 2ﬁ{aailer aPm | 2. Bolrs (3., Nafis LOCATION OF WELL
5 In diagram w show distances of well oad and lot line.
Static level :ﬂt%'flsxiping g Water levels during  ; [0 Pumping ;Aecovery Indicagte noxlgy al!:ow. n fromr
[ 19-21 2224 | 15 minutes 30 minutes 45 minutes 60 minutes
3 26 28 29-51 32.34 95-37
=
0] l}feet ‘18 feet 17 feet 13 feet 13 feet 13 feet
= LLﬂowing give rate 3s-a1 | Pump intake set at Water nd of test 2
g GPM feet Clear O Cloudy
2 | Recommended pump type Recommended 15-45 | Recommended 46-29
o % pump setting pump rate ]
O Shallow eep _‘? test s GPM paﬂ n
Eoss éL ;ﬂM
FINAL /STATUS OF WELL 5 -
B Water supply ; O Abandoned, insutficient supply ¢ O Unfinished Ant
, O Observation well s O Abandoned, poor quality v O Replacement well .:}0
3 O Testhole ; O Abandoned (Other) &3
« O Recharge well s 0 Dewatering ., n . .?k
WATEBASE 25 'l h
55-56 p—— e i
Domestic 5 [J Commercial [0 Notused 'y - :\‘ .
; [ Stock s [ Municipal ,Z [ Other v 0LO K ’NGS Ts LY EE\\\_ . gkm'
- O Irrigation » [0 Public supply \; {
+ O Industrial s [0 Cooling & air conditioning ‘___——9’ -
METHQD OF CONSTRUCTION Hard. D Hwy'e
s Cable tool 5 {1 Air percussion o O Driving t
» O Rotary (conventional) , {1 Boring w O Digging
5 O Rotary (reverse) » O Diamond i O Other coovonecerecnnennes
» O Rotary (air) s O Jetting l 6 6 1 8 8
Name of Well Contractor Well Contractor’s Licence No. 3. |Data s | Contracctor 5962 | Date received 88
=d |source 0 7 EB 1 # 1997
L CHALK WELL DRILLINGLTD, 1507 3
Address - . w |Date ot inspection Inspector -
- (7]
4R._R¥_#_&,_Napansar Ontario 2 Rf\ A
Name of Wel! Technician Well Technician's Licence No. Remarks L
| T-Ar47
Signature of Technician/Contractor | Submission date z CS S S
CHALK WELL DRILLING LTD. |&Q RB7 96 = )

V
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1 2 10 14 15 2 N
| County or District Township/Borough/City/Town/\illage Con block fract survey, etc. | Lot 227
Thurlow 1 15
Address Date 48-53
Re R. # &, Belleville, Ontario compieted 10 Q7. 96
Northing : RC Efevation RC Basin Code if iii v
| I S S T T 00 S N S SV A N S S B S S O
| 12 18 24 25 26 30 31 47
b » -
g LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
1
General colour Most common material Other materials General description De;?th - feet
From ! To
1
'
|
Well previously drilled O | 63
T
Grey Limestone Hard L3 68
|
B S B TEL U I SR B A O N ) RS R N IEs
r — 1 ; i P
Attt N TS S O N I IR TTU S AN NI 0 NOUNR SRR SN T SN SO N U O SO [ T S N U O O UM U O O RO S SO AU WA
i [re \S 21 43 54 B5 75 B0
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (SsilzesNof fpening ¥-33| Diameter ~ 34-38| Length JQﬂ
Inside Wall Depth - feet 2| (SlotNo.
Wa_t?reg‘l)und / Kind of water diam Material thickness 2 w inches feet
inches inches From To w - -
50093 E(Fyesh 3 O Sulphur ¢ o | O Steel m e 5 Material and type Depth at top oisorﬁe‘r‘n %
| Unk. >0 saty ! S g/ll;serals 2 [ lvanized (7] '
. i T s 3 oncrete feet
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APPENDIX D

Calculations

BluMetric




Thornthwaite Calculation

Thornthwaite Method (1957) Potential Evapotranspiration
‘Hydrology and Hydraulic Systems’ 4th edition by Ram S. Gupta, 2017

Et month = 1.62 (10*Tm)/I)™a

where:

a = 675*107N-9*[N3 - 771 *10NN-7*INN2 +179*107N-4 * | + 492*10-3

l; = sum (Tm/5)™1.514

Canada Climate Normals

Environment Canada Climate Normals: BELLEVILLE

STATION Ontario Temp C l; Et (cm) Daylight Et (mm)
Month unadjusted Factor adjusted
January -6.7 frozen
Feb -5.1 frozen
March -0.4 frozen
April 7 1.6643 2.9857 1.13 0.0337
May 13.7 4.6000 6.4313 1.28 0.0823
June 19 7.5473 9.3455 1.29 0.1206
July 21.8 9.2936 10.9353 1.31 0.1433
Aug 20.8 8.6558 10.3640 1.21 0.1254
Sept 16.3 5.9843 7.8440 1.04 0.0816
Oct 9.5 2.6426 4.2325 0.94 0.0398
Nov 3.6 0.6081 1.3964 0.79 0.0110
Dec -2.6 frozen
40.996 53.535 0.638
a= 1.1428 metres

Note: Daylight Factor is an adjustment factor for possible hours of sunshine based on latitude.
Monthly temperature from Environment Canada Climate Normals website at:
https://climate.weather.gc.ca/climate_normals/index_e.html

1981 to 2010 Canadian Climate Normals station data
Temperature
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Code

Daily Average - BB B E B B B B B B B B B
°C) <- UPDATE

¥ Precipitation

1981 to 2010 Canadian Climate Normals station data

Precipitation

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Code

Rainfall (mm) 30.6 294 403 692 81.2 745 651 755 919 849 847 446 771.9
<- UPDATE
Snowfall (cm) 36.8 28.6 22.1 6.5 0.0 0.0 0.0 0.0 0.0 0.2 11.0 345 139.7 A
Precipitation 67.3 581 624 758 813 745 651 755 919 852 957 79.1 m A
(mm)
Environment Canada Climate Normals: BELLEVILLE STATION Ontario 911.3 mm
Potential Evapotranspiration (PE) 638 mm
Surplus Water (Precipitation - PE) 274 mm




Darcy Calculations

Groundwater Flow Through (Overburden)

Hydraulic Conductivity (k) = 1E-03 m/s
Horizontal Gradient (i) = 0.0013

Length (L) = 200 m
Aquifer Thickness (t) = 27 m
Groundwater Flow (Qp) = 60 m%/day

21,833 m3/year

Groundwater Flow Through (Bedrock)

Hydraulic Conductivity (k) = 1E-05 m/s
Horizontal Gradient (i) = 0.0038

Length (L) = 380 m
Aquifer Thickness (t) = 10 m
Groundwater Flow (Qp) = 13 m°/day

4,580 m3/year




PRE DEVELOPMENT CONDITIONS

Precip Evapotrans Precip - . Cover |Infiltratio| ..
Area (m2) Evapotrans |Topo factor| Soil factor Infiltration Runoff
(m3/year) (m3/year) (m3/year) factor | n Factor
Natural Areas
Wetland Area 151,040 137,643 96,313 41,330 1 41,330 0
Treed Area 200,570 182,779 127,897 54,883 0.25 0.4 0.2 0.85 46,650 8,232
Total Pre Development Natural Areas 351,610 320,422 224,210 96,212 87,980 8,232
100% 70.0% 27.5% 2.6%
POST DEVELOPMENT CONDITIONS
Natural Areas
Wetland Area 151,040 137,643 96,313 41,330 1 41,330 0
Treed Area 120,330 109,657 76,730 32,926 0.25 0.4 0.2 0.85 27,987 4,939
Post Development Natural Area Total 271,370 247,299 173,044 74,256 69,317 4,939
100% 70.0% 28.0% 2.0%
Percentage of total 77% 77% 89% 27%
Subvivison Areas - Permeable
Parks 8,420 7,673 5,369 2,304 0.25 0.4 0.2 0.85 1,958 346
Stormwater Pond 3,170 2,889 2,021 867 1 867 -
Future Development (remains treed for now) 6,340 5,778 4,043 1,735 0.25 0.4 0.2 0.85 1,475 260
Detached lots (minus bldg footprints and driveways) 18,760 17,096 11,963 5,133 0.3 0.4 0.1 0.8 4,107 1,027
Townhouse lots (minus bldg footprints and driveways) 2,770 2,524 1,766 758 0.3 0.2 0.1 0.6 455 303
Total Subdivision Permeable Area 39,460 35,960 25,162 10,798 8,862 1,936
100% 70.0% 24.6% 5.4%
Percentage of total 11% 11% 11% 11%
Subvivison Areas - Impermeable
Bldg footprints 18,280 16,659 11,657 5,002 5,002
Paved Driveways 5,760 5,249 3,673 1,576 1,576
Roadways 16,320 14,872 10,407 4,466 4,466
Walkways 420 383 268 115 115
Total Subdivision Impermeable Area 40,780 37,163 26,004 11,159 11,159
100% 70.0% 0.0% 30.0%
Percentage of total 12% 12% 0% 62%
Precip Evapotrans Infiltration Runoff Infiltration %
(m3/year) (m3/year) (m3/year) (m3/year)
Total Pre Development Natural Areas 320,422 224,210 85,236 10,977 27%
Post Development All Areas 320,422 224,217 76,484 19,731 24%
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