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INTRODUCTION

GM BluePlan Engineering Limited (GMBP) was retained by James Keating Construction (the Client) to conduct
a Hydrogeological Study in support of a proposed residential development, the Ainley Farm Subdivision, located
at a property legally described as Part Lots 17 and 18, Concession 12 in the northwest portion of the Town of
Elora in the Township of Centre Wellington, Ontario (shown on Figure 1, hereafter referred to as the “Site”).

Due to the anticipated high groundwater table conditions and depth of excavations required for proposed service
installation, this Hydrogeological Study is being undertaken to assess the potential hydrogeological impacts,
identify construction dewatering requirements, and to support construction dewatering and municipal approvals.

It is our understanding that the proposed development will include 101 single-detached residential lots, three (3)
street townhouse blocks, one (1) apartment block, one (1) cluster townhouse block, one (1) open space block,
one (1) park block and two (2) stormwater management blocks. It is also understood that the proposed
development will be serviced with municipal sewage systems and municipal water services. The Draft Plan of
Subdivision for the development is provided in Appendix A (Plan dated March 23, 2023).

This report presents the findings of the hydrogeological study, which has gathered data from a review of
background information and field investigations and provides an assessment of the expected requirements for
construction dewatering.

Purpose and Scope

The purpose of this report is to gather information about the Site from existing sources as well as from Site-
specific field investigation activities to characterize the hydrogeological setting of the Site.

The study considers a desktop “Study Area” that encloses the area within 500 m of the Site (see Figure 2) and
involves the following scope of work:

1. Desktop Study, including collection of information from publicly available sources (Ontario Geological
Survey maps, Ontario water well database, Grand River Conservation Authority (GRCA), Ontario Source
Protection Atlas),

2. Search of the Ministry of the Environment, Conservation and Parks (MECP) water well records within
500 m of the Site boundary,

3. Field Investigation, including,

a. Review of information from existing overburden boreholes and monitoring wells, for characterization
of site geological and hydrogeological conditions (installations completed as part of Geotechnical
Investigation by CMT Engineering Inc. (CMT) (March 2006),

b. Measurement of groundwater levels including review of long-term groundwater elevation data set
collected by CMT (2006 — 2016) and GMBP (2022),

PAGE 1 OF 24
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c. Collection of groundwater samples and laboratory analysis by a CALA/SCC accredited laboratory
for general groundwater chemistry parameters,
d. Completion of single well response tests in select, accessible monitoring wells, and,
4. Hydrogeological data analysis and reporting including:
a. Presentation of information gathered through desktop study and field investigation,
b. Preliminary Construction Dewatering Assessment, including estimated flow rates and water quality
as well as identification of potential impacts due to dewatering,
c. Monitoring and Mitigation Plan for use during construction dewatering,
d. Preparation of Water Discharge Plan and maps as required by the Permit to Take Water application
to support construction dewatering approvals,
5. PTTW application (to be completed prior to start of construction works)
a. Preparation of PTTW application, compilation of supporting documents and submission to the
MECP.

A more detailed description of the field investigation activities is provided in Section 3 (Methodology). As part of
future activities related to this Hydrogeological Study, a door-to-door well survey of potential well supplied
properties within 125 m of the proposed development Site boundaries will be conducted in the near future.

BACKGROUND

Site Location and Setting

The 21.46-hectare (ha) subject property is located in the northwest portion of Elora in the Township of Centre
Wellington (Figure 1). The subject property is roughly rectangular, with approximately 305 m of frontage along
Gerrie Road and approximately 510 m deep.

The Site is bordered to the east by Gerrie Road, beyond which is the Elora Waste Transfer Station property; an
existing residential subdivision to the south and west; and agricultural lands to the north. Generally, the land use
in the general Site vicinity is residential and agricultural.

The subject Site is located at municipal addresses 6542, 6560 Gerrie Road and includes the southerly portion
of the adjacent property located at municipal address of 6574 Irvine Street North, as shown on Figure 2. Legally,
the Site is described as Part Lots 17 and 18, Concession 12, Township of Centre Wellington (Geographic
Township of Nichol), County of Wellington.

The Site is currently under agricultural use, with a residential dwelling in the easterly portion of the property
(fronting onto Gerrie Road). The westerly portion of the property includes forested lands and wetlands. Mapping
presented in the Ainley Farm Environmental Impact Study: Addendum #2 (North-South Environmental Inc. 2023)
identified a swamp in the southwesterly portion of the Site as well as swamp, wetland and former wetland in the
westerly portion of the property, east of the existing Walser Street Road allowance (refer to Ecological Land
Classification mapping in Appendix A).

Figure 1 shows the location of the Site on a regional scale and Figure 2 shows an aerial view of the Site and the
Study Area.

PAGE 2 OF 24
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Proposed Development

The “Project” mainly involves the development of a residential subdivision located in the northeast portion of the
Town of Elora in the Township of Centre Wellington (per Draft Plan of Subdivision, enclosed in Appendix A,
prepared by J. D. Barnes Limited, March 23, 2023)).

The proposed site development will contain the following elements:
e 101 single-detached residential lots,
e three (3) street townhouse blocks,
e one (1) apartment block,
e one (1) cluster townhouse block,
e one (1) open space block,
e one (1) park block, and
o two (2) stormwater management blocks.

The development will be serviced with municipal water and municipal sewage services. The plan enclosed in
Appendix A shows the proposed layout of the development.

Local Relief and Drainage

The topography throughout the Ainley Farm Subdivision Site is undulating and consists of rolling slopes with
gradients ranging from 0.5% to 20%. Original ground elevations on Site range from approximately 410 m to
approximately 416 m.

The northeastern portion of the Site generally drains in a northeast direction towards Gerrie Road. The remainder
of the Site generally drains in a southwest direction towards the existing wetland, ultimately discharging to the existing
drainage channel located immediately south of the wetland. The northwestern portion of the Site, adjacent to the
existing Walser Street right-of-way, drains in a southerly direction towards Walser Street.

On a sub-regional scale, drainage from the Site is southerly towards the Grand River, which lies approximately
1,200 m south of the Site.

Geology and Physiography

The Site is located within the physiographic region known as the Guelph Drumlin Field as shown on Figure 3a
(Chapman and Putnam 1984). In the Guelph Drumlin Field, the local soils generally consist of stony tills and
deep gravel terraces, the latter being typical of glacial meltwater spillways and the former being typical of
drumlins and till plains (Chapman and Putnam 1984).

In terms of physiographic landforms, mapping from the Ontario Geological Survey (Chapman and Putnam 2007)
indicates that the majority of the Site is within drumlinized Till Plains, with the northerly tip of the Site within the
Spillways landform. Figure 3b shows the physiographic landforms present at and in the vicinity of the Site.

According to the mapping from the Ontario Geological Survey (2010), the surficial geological materials of the
Site are mainly Wentworth Till materials in the easterly portion of the property with kames and eskers identified
in the westerly portion of the property (Figure 4).

The bedrock in the Study Area is the Guelph Formation dolostone, a tan to brown, fine-to medium-crystalline,
fossiliferous, locally biohermal, sucrosic dolostone. Beneath the Guelph Formation is a discontinuous aquitard
known as the Eramosa Formation, which contains argillaceous and bituminous material, which in turn is underlain
by the Goat Island Formation, an aquifer of lower transmissivity which is noted for distinctive geochemistry with
elevated sulphate and halite (Brunton 2009). The Goat Island Formation is underlain by the Gasport Formation.
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Water well records attributed to locations near the Site provide observations of the stratigraphy at greater depths
(MECP 2022a). A review of select records in the vicinity of the Site indicate that at shallow depths the soils are
reported as clay; sandy/gravelly clay; gravel; clay and sand; stones and clay, with soils at depth being described
mainly as “hardpan” (till) and being underlain by limestone/dolostone bedrock.

Water well records from properties within 125 m of the Site indicate that the subcrop (i.e., the upper surface) of
the bedrock generally lies at a depth of approximately 7.4 m and 18.6 m below ground surface in the vicinity of
the Site, depending on location and topography.

Local Use of Groundwater

Source Protection

A review of source protection mapping available through the GRCA (2022) indicates that the Site overlaps the
following vulnerable area designations:

o Wellhead Protection Area (WHPA) “C” (westerly portion of the Site), vulnerability 6
o Significant Groundwater Recharge Area (SGRA)

o Wellhead Protection Area (WHPA) “D” (easterly portion of the Site), vulnerability 4

e Wellhead Water Quantity Zone (WHPA Q), risk level “Significant”

The nearest municipal wellhead to the Site is located approximately 780 m to the southwest (Centre Wellington
well E1).

These designations under the Sourcewater Protection framework will guide the impact assessment of the
dewatering activities insofar as potential impacts to municipal water sources are concerned.

Water Well Records

A search of the MECP water well records database (MECP 2022a) returned 68 water well records attributed to
locations within the 500 m Study Area. Table 1 provides a summary of the information provided in the MECP
water well records database. Figure 5 illustrates the locations of the water well records within the Study Area.

A brief summary of information collected from the water well records is as follows:

e Well records by well type in the 500 m Study Area:
o 53 bedrock wells
o 11 overburden wells
o 4 wells with status listed as unknown
= Of these 4 wells, 1 well record is listed as “Abandoned”.
= 3 well records with no additional information provided

e Well records belonging to bedrock wells:
o By usage:
= Abandoned: 7 records
= Domestic: 40 records
= Monitoring/Observation: 6 records
o Average Static Water Level: 11 mbgs

e Well records belonging to overburden wells:
o By usage:
= Abandoned: 3 records
= Monitoring/Observation: 8 records
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o Average Static Water Level: no static water level data provided in the database
There were no domestic overburden domestic water supply well records identified in the Study Area.

Based on the coordinates provided in the MECP well records database, three (3) well records for bedrock
domestic water supply wells plot on the eastern portion of the subject property: two (2) records plot on the portion
of the property occupied by a residential home and one (1) well record plots in the agricultural field, adjacent to
Gerrie Road. No domestic water supply wells were specifically identified in agricultural portion of the Site during
the site reconnaissance. It is possible that this well record may be for a well for neighbouring rural residential
properties in the vicinity of the Site.

Copies of water well records for properties within 125 m of the Site are provided in Appendix B.
Relevant Local and Site-Specific Reports

Geotechnical Investigation — CMT Engineering Inc. (2006)

A geotechnical investigation for the proposed development was completed by CMT Engineering Inc. (dated
March 29, 2006). The report documents the findings of a field investigation that included the drilling of eight (8)
boreholes (BH101 to BH108) to depths of up to 3.5 to 5.0 mbgs on January 25, 2006. Monitoring wells were
installed in all eight (8) boreholes.

Generally, based on conditions encountered during geotechnical borehole drilling, the stratigraphy of the
subsurface materials is quite variable and is summarized as follows:

e Topsoil, between 0.3 m to 0.6 m thick (thinnest at BH104 and BH102, thickest at BH107), overlying,

e Upper Silt/Organic Silt, Silt Till/Sandy Silt Till units approximately 0.45 m to 1.78 m in thickness at
locations BH101, BH102, BH103 and BH104, underlain by Sand or Silty at BH104 to end of borehole,
and Sand/Silty Sand followed by Silt Till at BH102 and BH101 to end of borehole.

e Upper Sand or Silty Sand units at BH105, BH 106, BH 107 and BH108 approximately 0.77 to 1.78 m in
thickness underlain by Clayey Silt (at BH107 only) and Silt or Sandy Silt Till extending to end of borehole
at these four locations.

During drilling, saturated conditions were encountered within the Sand and Silty Sand layer. CMT reported that
perched groundwater conditions can be expected at locations BH101, BH102, BH103, BH105 and BH106. CMT
suggested that the perched water appears to be surface water that has perched on top of the relatively
impermeable sandy silt till, sandy silt and silt till soils.

Historical groundwater level measurements reported in BH101 to BH108, indicate variable groundwater
conditions, with water levels ranging from just above ground surface with maximum reported elevation of 414.15
masl at location of BH105 (approximately 0.11 m above ground surface, recorded on March 9 and 25, 2006 by
CMT) to approximately 406.08 masl reported at BH108 (October 3, 2008).

The locations of the boreholes and monitoring wells are shown on Figure 6 and on the geotechnical investigation
borehole location plan enclosed in Appendix C. Copy of the borehole logs, cross-sections and grain-size
analyses of select soil samples performed as part of the Geotechnical Investigation are also provided in
Appendix C.

In the discussion regarding site dewatering, CMT (2006) indicates that construction dewatering will be required
during installation of site services and residential foundations and that water concerns including the effects of
high groundwater table conditions should be anticipated for this project. Dewatering conditions may improve if
works are conducted during drier summer months and following installation of services (CMT 2006).
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Identified Receptors

Receptors are those entities which may be affected by the proposed development or its construction. They may
include anthropogenic features, water users, or ecological features.

Receptors relevant to the anticipated construction dewatering activities include the following:

Municipal water resources (per the Source Protection Plan),
Private water supply wells on nearby properties,

Construction activities,

Significant natural areas (e.g., wetland/woodland areas) on-Site.

METHODOLOGY

The hydrogeological field investigation involved the following activities:

e Water level monitoring (2006-1016 by CMT, 2022 by GMBP),
e Hydraulic conductivity testing (single-well response testing),
¢ Groundwater quality sampling and analyses,

o Desktop review of water well records in the Study Area, and
e Site reconnaissance.

Water levels were monitored by CMT at each of the existing on-Site monitoring wells (BH101 to BH108) between
2006 and 2016, and by GMBP in select wells in the summer of 2022. Water level data was collected by manual
measurement using an electronic water level tape.

Samples of groundwater were collected by GMBP from select accessible monitoring wells, within portion of the
Site where development activities will occur (i.e., BH101, BH102 and BH106) on August 12, 2022. The remaining
wells within the future development area, were inaccessible for sampling (i.e., BH103 was dry and BH105 was
blocked/inaccessible due to an obstruction above water level).

Prior to sampling, the monitoring wells were purged of at least three (3) well volumes of water or until the well
went dry, using dedicated inertial foot valve attached to low density polyethylene tubing. The monitoring wells
were allowed to recharge with fresh groundwater and using the same dedicated pump and tubing, water quality
samples were collected into laboratory supplied bottles specific to the requested analysis with laboratory added
sample preservative, where required. Samples were kept cool (between 0 and 10°C) and submitted to a
CALA/SCC-accredited laboratory (ALS Laboratories, Waterloo) under standard chain-of-custody protocols for
analyses. Samples for metals analysis were field filtered using 0.45 um Waterra® inline disposable filter and
preserved using laboratory prepared preservative. The laboratory-issued Certificates of Analyses are provided
in Appendix D.

Single-well response tests (or “slug tests”) were conducted at select accessible monitoring wells on August 31,
2022 (BH101, BH102 and BH106). These tests were conducted using the rising-head mode. Preparation for the
test began by recording a manual measurement of the static groundwater level and installing a datalogging
pressure transducer at an appropriate depth. A “slug” (weighted PVC cylinder) was inserted into the well to cause
an increase in the water level in the well. The slug was then removed from the well to cause a proportional
decrease in the water level and the subsequent increase in water levels (“rising-head”) was measured with time
as the water level in the well returned to equilibrium. The data collected from these tests was then analyzed
using the Bouwer-Rice (1976) method to determine the hydraulic conductivity of the soil intersecting the well
screen.

Site reconnaissance was completed by GMBP to visually observe the Site and confirm desktop study information.
This occurred concurrently with other field activities, mainly in August and September 2022.
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A door-to-door water well survey of properties within 125 m of the property boundaries will be conducted in the
near future.

FIELD INVESTIGATION FINDINGS

Groundwater Levels

At monitoring wells BH101 through BH108, groundwater levels were measured manually by CMT (2006-2016)
and GMBP staff (August 2022) using an electronic water level probe.

Hydrographs of the groundwater level data collected from BH101 through BH108 are plotted in the enclosed
Charts 1 to 8, respectively. A record of manual groundwater level measurements and monitoring well details, is
provided in Table 2.

The record of available groundwater data indicates that the range of overall fluctuation (i.e., vertical distance
between maximum (“seasonal high”) and minimum (“seasonal low”) in measured groundwater levels is
approximately 2.1 m (recorded at BH106) to 3.5 m (recorded at BH103), indicating a high degree of seasonal
fluctuation. Based on available reported data, the highest seasonal groundwater elevations reach up to between
409.33 masl (BH108) to 414.15 (BH105), during short periods in late winter and early spring (February/March).
During summer and early fall, lowest reported seasonal groundwater elevations range from 406.82 masl (BH108)
to 411.22 masl (BH105), recorded on occasion during June, September and October monitoring events.

Groundwater Gradients

Groundwater contours based on reported seasonal high groundwater level readings from have been plotted and
are presented in Figure 7. These contours have been determined through a numerical interpolation of the
maximum water level readings recorded at each of the monitoring wells. The contours do not account for other
factors, such as ground topography, variation in soil types, or other conditions which may cause perturbations in
the groundwater contours.

The orientation of the contours indicates that the lateral direction of groundwater flow is generally southwesterly,
indicating flow generally toward wetland area in the westerly portion of the property.

The spacing of the contours indicates a lateral gradient of approximately 0.6% (in the northeasterly portion of
the Site) to approximately 1.8% (in the southwesterly portion of the Site).

Shallow Groundwater Quality

Samples of groundwater were collected from the three accessible wells located within the portion of the property
to be developed (i.e., BH101, BH102, and BH106).

Results of analyses are provided in Appendix D (Laboratory Certificate of Analysis) and are summarized in Table
3a for general chemistry parameters and Table 3b for dissolved metal parameters.

Generally, the results of the analyses indicate that the quality of the groundwater in the shallow sand/silty sand
aquifer is compliant with Provincial Water Quality Objectives (PWQOs) with the exception of aluminum
(0.184 mg/L) at location BH106, which slightly exceeds the criteria for this parameter (0.075 mg/L). This is
interpreted to be due to natural occurrence of aluminum in the on-Site soils.

Qualitatively, the groundwater quality results are characterized by moderate mineralization, as indicated by the
elevated hardness, calcium, and magnesium concentrations. There is some evidence of anthropogenic impact
to the shallow aquifer, with elevated nitrate concentrations (7.80 to 9.83 mg/L), slightly elevated sodium (1.61 to
8.40 mg/L), and chloride (43.3 to 103 mg/L) reported at the three sampled locations. Elevated nitrate
concentrations are likely due to impacts from agricultural activities (i.e., application of nitrogenous fertilizers).
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The elevated sodium and chloride concentrations are inferred to be due to the application of road deicing
products on nearby right-of-ways.

Hydraulic Conductivity Testing

Single Well Response Tests (Slug Tests)

The hydraulic conductivity of the soil intersected by the well screen was tested at three accessible monitoring
wells within lands where development activities will occur (i.e., BH101, BH102, and BH106) using a single-well
response testing method. The testing was conducted at each of the three monitoring wells in a rising-head mode
on August 31, 2022.

Spreadsheets showing the test data and the calculated hydraulic conductivity values are provided in Appendix E.
Overall, the data collected from the tests were conducive to analysis, with few irregularities and consistent trends
in water level change with time.

Monitoring wells BH101 and BH102, intersect a Sand and Silty Sand and Sand and Silty Till layers, respectively,
therefore the results of testing at these locations provide estimates of the hydraulic conductivity of the “Sand”
layer. At the location BH106, the Sand layer was not encountered and the well screen at this location intersects
Silty Sand and Sandy Silt Till layers. Therefore, at this location, the hydraulic testing provides the estimate of the
hydraulic conductivity of the Silty Sand, or the more permeable layer compared to the Silt Till layer.

Below is a summary of the estimated hydraulic conductivity test results:

e BH101

o Rising-Head Test: 1.7x10° m/s

o Soils in screened interval: sand, silty sand, sand with trace silt
e BH102

o Rising-Head Test: 1.5x10* m/s

o Saoils in screened interval: silt till, sand with trace silt and gravel, silt till
e BH106

o Rising-Head Test: 1.5x107 m/s

o Soils in screened interval: sandy silt till

Based on the variable soil conditions, that the three monitoring wells where the testing was conducted intersect,
as expected, there is some variability in the estimates of hydraulic conductivity values at these locations (i.e.,
more permeable Sand layer has higher hydraulic conductivity than the finer texture Silty Sand layer).

Summary of slug test data and calculations are provided in Appendix E.

Site Reconnaissance

While attending the Site to undertake other fieldwork activities, GMBP made reconnaissance observations to
verify, where possible, findings from the desktop review.

The Site topography was confirmed to be generally undulating, with an upland area in the central portion of the
Site (in the vicinity of BH103) and a slight to moderate slope towards Gerrie Road to the north, as well as towards
Thomas Boulevard to the southeast and the woodland/wetland portion of the property to the south/southwest.

The Site was observed to be under agricultural use with crop (winter wheat) recently harvested. There is a
residential portion of property in the easterly portion of the Site, adjacent to Gerrie Road. A residential structure
was observed on the subject property and no water supply wells were specifically identified at the Site at the
time of the site visit.

PAGE 8 OF 24



JAMES KEATING CONSTRUCTION
HYDROGEOLOGICAL STUDY AINLEY FARM SUBDIVISION

@ =[O=Plan GMBP FiLe: 411009-1

ENGINEERING
APRIL 12, 2023

The woodland/wetland area in the westerly portion of the property was observed to be very densely forested,
with pedestrian paths throughout the westerly and southerly portion of the wooded area, in the vicinity of the
neighbouring residential subdivision and a City park/playground area. A municipal drainage channel is located
in the southerly portion of the wooded/wetland area, which is reported to drain the wetland to a nearby storm
catch basin in a road south of the proposed development. At the time of site reconnaissance, the drainage feature
was observed to be dry to damp, with no standing water observed.

5. HYDROGEOLOGICAL CONCEPTUAL SITE MODEL

A “conceptual model” of a Site describes its physical setting and provides an interpreted overview of the
hydrogeological behavior of the Site. It provides a basis for general understanding of groundwater flows and
other hydrogeological phenomena as well as a basis for the assessment of potential impacts.

The topography of the Site consists of an upland area in the central part of the Site with slight to moderate slope
towards Gerrie Road to the north, Tomas Boulevard the southeast and the wetland/forested area to the
south/southwest.

In terms of hydrostratigraphy, the geologic strata underlying the Site are characterized generally as:

e Sand/Silty Sand aquifer (approximately 1-3 m thick), overlying
e Silt Till aquitard, overlying
e Guelph Formation (dolostone) bedrock.

In the northerly portion of the Site, the Sand/Silty Sand unit is overlain by a Silt Till/'Sandy Silt Till unit. The Sand
unit does not appear to be continuous throughout the Site, nor be of uniform thickness. It is anticipated to have
varying connectivity throughout the Site.

Based on the water level data collected from the Site since 2016, the Sand/Silty Sand aquifer is interpreted to
be an unconfined or “water-table” aquifer, in which the direction of lateral groundwater flow is mainly toward the
southwest to the wetland/woodland in the west portion of the Site.

An interpreted SHGWL surface has been determined and is presented as a contour plot in Figure 7. Groundwater
levels fluctuate over the course of the year, typically reaching “seasonal high” levels during the late winter and
early spring and descending gradually to “seasonal low” levels in the summer and fall. At, near and slightly above
ground surface groundwater elevations were reported at select monitoring well locations (BH101, BH104,
BH105, BH106, and BH107) during the spring melt season (i.e., occasionally in February, and typically in
March/early April).

The interval separating “seasonal high” from “seasonal low” ranges from about 2.1 m (recorded at BH106) to
3.5 m (recorded at BH103), indicating a high degree of seasonal fluctuation in groundwater level.

The low-lying wetland area in the southwesterly part of the Site appears to be a reflection of the proximity of the
water table to ground surface. During seasons of high groundwater levels, it appears that the water table
intersects the ground surface in at least some parts of the wetland area.

Given the average thickness of the overburden (approximately 15.4 m, based on MECP well records in Site
vicinity) in the Site vicinity and the predominance of till materials below the shallow, surficial sand/silty sand
aquifer, there appears to be a significant hydraulic separation between the overburden aquifer and the bedrock
aquifer. As such, activities affecting the overburden aquifer (e.g., dewatering) would not be likely to affect the
bedrock aquifer.
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6. CONSTRUCTION DEWATERING ANALYSIS

6.1 Dewatering Rates

As previously noted, it is expected that construction of the proposed subdivision may require excavations below
the groundwater table and therefore construction dewatering may be required to facilitate construction.

Depending on the dewatering rates that may be required, water-taking approvals may be required from the
MECP. Furthermore, the taking and discharge of groundwater may result in impacts to the project or to other
receptors.

Appendix F provides calculations for estimating construction dewatering rates. These calculations were based
on analytical models provided by Powers et al (2007) for an unconfined aquifer. The calculations were further
based on the following scenarios:

e Sanitary Sewer Construction was modeled as a finite trench 3 m wide and up to 30 m long for two cases:
o Maximum:
= Hydraulic conductivity of 3x104m/s (i.e., a factor of safety of 2 applied to the hydraulic
conductivity obtained by testing at BH102)
= Drawdown of up to 4.5 m (i.e., representing the case of servicing along Walser Street
near the west property boundary, at which trench depth is expected to be 407.0 masl
and historical groundwater levels are 411.0 masl)
o Typical:
» Hydraulic conductivity of 3.4x10-m/s (i.e., a factor of safety of 2 applied to the hydraulic
conductivity obtained by testing at BH101)
= Drawdown of up to 3 m (i.e., typical depth of excavation for most servicing applications)
e Construction of SWM Facility No. 1, which was modeled as flow-to-well for an equivalent well with
perimeter equal to 410 m (approximate perimeter of the SWM Facility) and a target drawdown of 0.5 m
for the following cases:
o Maximum:
= Hydraulic conductivity of 3x10“*m/s (i.e., a factor of safety of 2 applied to the hydraulic
conductivity obtained by testing at BH102)
o Typical:
= Hydraulic conductivity of 3.4x105m/s (i.e., a factor of safety of 2 applied to the hydraulic
conductivity obtained by testing at BH101)
e Construction of SWM Facility No. 2, which was modeled as flow-to-well for an equivalent well with
perimeter equal to 124 m (i.e., approximate perimeter of the SWM Facility) and a target drawdown of
2.0 m for the following cases:
o Maximum:
» Hydraulic conductivity of 3x10“4m/s (i.e., a factor of safety of 2 applied to the hydraulic
conductivity obtained by testing at BH102)
o Typical:
» Hydraulic conductivity of 3.4x10-°m/s (i.e., a factor of safety of 2 applied to the hydraulic
conductivity obtained by testing at BH101)

The infiltration galleries are not included in the construction dewatering estimates because, by design, they will
be set at elevations above the seasonal high groundwater level.

The estimated drawdowns used in the calculation of maximum dewatering rates were based on maximum
recorded groundwater levels in nearby monitoring wells (CMT 2006, 2016).

Additional assumptions are given in the construction dewatering calculation sheets (Appendix F).
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For permitting purposes, the construction dewatering rates have been estimated to be as follows (values have
been rounded from line estimates provided in Appendix F):

e Expected Maximum Daily Discharge: 2,228,000 L
o Accounts for upper-limit (i.e., maximum) estimated flows from both stormwater management
facilities (1,046,000 L/d) and sanitary sewer construction (1,182,000 L/d).
e Expected Typical Daily Discharge: 187,000 L/d
o Accounts for non-concurrent flow from the largest “typical” flow estimated for a single source
(i.e., SWM Pond No. 1).

Based on the estimates provided, construction site dewatering is likely to exceed 400,000 L/d. As such, it is
recommended that a Permit to Take Water be sought from the MECP to permit dewatering.

Zone of Influence

The zone of influence is expected to vary depending on the location of a given excavation in which dewatering
is occurring. For the various types of dewatering situations, the zone of influence is defined as the area within
the “radius of influence” from the edge of excavation, with the radius of influence (Ro) being calculated using the
Sichardt equation (see Appendix F).

The largest expected zone of influence is attributed to the servicing along Walser Street near the west property
boundary, with a radius of up to 234 m from the limits of excavation. Servicing trenches in other parts of the Site
may have smaller zones of influence due to shallower excavation depths and soils of lower hydraulic conductivity.

For the SWM Facilities, the zone of influence may extend up to a distance of 26 m from SWM Facility No. 1. And
up to 104 m from SWM Facility No. 2. The drawdown is estimated at about 3.9 m in the immediate vicinity of the
excavation, at the deepest connection to the existing sanitary sewer at the easterly extent of the existing Walser
Street right-of-way and decreases with distance across the Site as the remaining portions of the sanitary sewer
are at higher elevations (up to a maximum elevation of approximately 412.97 masl in the southeasterly portion
of site, corresponding to less than 2 m of drawdown at that location).

It is noted that currently, based on desktop review of water well records, there were no overburden water supply
wells identified on properties within 125 m of the proposed development. The purpose of the door-to-door survey
which will be undertaken in the near future, is to confirm whether there are any nearby residences that rely on
shallow overburden wells for water supply. Furthermore, at the location of the deepest connection to the sanitary
sewer (at the easterly extent of existing Walser Street right-of-way), based on review of available well records,
there do not appear to be private water supply wells serving the existing residential properties within 250 m of
this location.

The zone of influence overlaps the wetland area in the west part of the Site. As such, this receptor along with
potential overburden aquifer users (unless confirmed otherwise during door to door well survey), will be
considered in the impact assessment (Section 7) and monitoring and mitigation plan (Section 8).

Methodology

Due to the prevalence of cohesionless soils (predominantly sand/silty sand), it may be preferable to undertake
the dewatering operation using wellpoints, especially for the installation of the sanitary sewer along Walser
Street. The target groundwater level is as deep as approximately 4.5 mbgs, which may be near the practical limit
of operation for wellpoints, which may be 4.5 m to 6 m depending on the design of the system (Powers et al,
2007). It may be necessary to reduce the suction lift by excavating a bench alongside the servicing trench and
placing the header line and pump on the bench. Alternatively, for the segment of the proposed alignment of
Walser Street along the north side of the woodlot, it may be feasible to utilize deep wells with submersible pumps
due to the coarseness of the deposits. Wellpoints and wells, if utilized, shall be installed by a licensed well drilling
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contractor and decommissioned by a licensed well drilling contractor at the end of the project: all installation and
decommissioning shall be conducted in accordance with O.Reg. 903.

Alternatively, the dewatering could be undertaken using sumps, though due to the instability of the trench below
groundwater it is expected that sump dewatering would require the excavation of a much wider trench than would
be required if wellpoints were used.

It will be the responsibility of the contractor to select and implement an appropriate dewatering methodology.

7. IMPACT ASSESSMENT

A proposed development may result in hydrogeological impacts due to the effects it may have on the
hydrogeological system. Hydrogeological impacts generally fall into two categories: water quality impacts or
water quantity impacts. A given receptor may be impacted by both, either, or neither of these types of impacts
depending on the potential severity of the effect, whether there is a pathway between the source and the
receptor, and whether the receptor is sensitive to that type of impact.

Table 4 (below) provides the results of a screening assessment used to identify which types of impacts apply to
which receptors. Potential impacts identified in the screening process will be discussed in greater detail in the
following sections.
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Table 4: Screening of Potential Hydrogeological Impacts.
Potential Impacts
Related to

Receptor Rationale

Water Water
Quantity | Quality

The Site lies within a WHPA-C (6) and WHPA-D (4) areas as
well as within WHPA-Q area. The proposed dewatering
activities should be reviewed in light of the source protection
context and applicable policies.

Municipal Water
Resources/ [ | [ ]
Source Water Protection

Several domestic water well records within the Study Area were
identified. The records indicate there are several bedrock water
Private Water Wells u u supply wells at properties within 125 m of the Site. There were
no overburden well records identified in the MECP well records
within 125 m of the Site.

Ecological classification mapping (North-South Environmental
Inc. 2019) indicates the presence of wetlands in the westerly
On-Site/Adjacent portion of the property. The zone of influence is expected to
Wetland Area overlap with part of the wetland area. There is potential for the
dewatering discharge to be released overland and flow into the
wetland area.

Construction dewatering may be required to complete servicing
activities. The approval and operation of groundwater control
systems will be considered a potential water quantity impact to

Construction Activities ] n the project.

The dewatering discharge may result in impacts to surface
water quality for which the construction project is responsible to
mitigate.

7.1  Municipal Water Resources / Source Water Protection

7.1.1 Quantity

The Site overlaps with a WHPA-Q area as designated by the local source protection plan (LESPR 2022). The
following activities are designated as “significant” drinking water threats within the WHPA-Q area.

1. “an activity that takes water from an aquifer or a surface water body without returning the water taken to
the same aquifer or surface water body.”
2. “an activity that reduces the recharge of an aquifer”

Long-Term Subdivision Operation

Regarding the long-term operation of the subdivision, quantity impacts have been addressed through the
provision of LID/ enhanced recharge structures.

For example, based the water budget presented in the Preliminary Servicing and SWM Report (GM BluePlan,
Draft Report, August 2022), indicates the following:
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e Recharge:
o Pre-Development Conditions: 12,674 m3/year
o Post-Development Conditions: 11,974 m3/year
= Includes contributions from the proposed infiltration galleries.

The net change in recharge due to development is expected to be small (5.5% decrease).

As such, it is expected that the proposed development will not have a negative impact on the water quantity
available to the municipal wells.

Construction Dewatering

With respect to the anticipated construction dewatering, it is noted that water will be drawn from the shallow
sand/silty sand aquifer and be discharged to land. Technically, this will involve the withdrawal of water from an
aquifer without returning it to that same aquifer. However, there is potential for some of the discharge to flow
overland into the low-lying wetland areas in the westerly portion of the Site, due to the occurrence of sand/silty
sand soils at the Site, there is also potential for water to infiltrate into the ground and there is potential for
additional infiltration and recharge once it arrives in the low-lying, wetland area. This effect will be temporary
because it will be limited to the duration of construction dewatering.

The dewatering activity may be considered to reduce the recharge of the bedrock aquifer by a small amount for
the duration of dewatering. This is because, by drawing down the water level in the surficial aquifer, there is a
slight decrease in the hydraulic gradient that drives seepage from the surface toward the bedrock. However, it
is noted that the dewatering will affect a relatively small area (i.e., limited to the zone of influence) and due to the
temporary nature of dewatering and the modest drawdown (less than 4 m) it is not expected that this will result
in a significant impact to the municipal water supply quantity.

It is emphasized that the anticipated construction dewatering will draw water from a shallow overburden aquifer,
not from the municipal source aquifer, which is in the bedrock (e.g., Guelph Formation).

It is therefore expected that the dewatering will not cause a significant impact to the overall water quantity of the
municipal source aquifer.

Quality

Long-Term Subdivision Operation

Potential groundwater quality impacts related to the long-term operation of the subdivision are being addressed
through the stormwater management design which will provide a level of treatment according MECP stormwater
management guidelines.

With respect to other Source Protection concerns, the Tables of Drinking Water Threats (2021) indicate that the
only “Significant” drinking water threat activity that is attributable to the vulnerable areas on-Site (i.e.,
WHPA-C (6)) is the handling and storage of Dense Non-Aqueous Phase Liquids (DNAPL). Due to the anticipated
residential land use, DNAPL use is not expected and therefore it is not expected that a Risk Management Plan
will be required for this Site.

Construction Dewatering

The proposed construction dewatering activity is not expected to affect the water quality available to the
municipal water resources. This is because there is hydraulic separation (till layer) between the surficial sand
aquifer and the bedrock aquifer (which is the municipal source).
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7.2.2

Furthermore, the expected impacts to water quality that might occur due to dewatering are mainly limited to
suspended solids in the discharge water. By nature, suspended solids are not likely to impact groundwater due
to the filtration provided by the surficial geological materials.

Private Water Wells

Quantity

Long-Term Subdivision Operation

Regarding the long-term operation of the subdivision, potential groundwater quantity impacts have been
addressed through the provision of LID/ enhanced recharge structures (see discussion in Section 7.1.1).

The subdivision is not expected to induce long-term impacts to the quantity of water available to private water
wells.

Construction Dewatering

Construction dewatering will be undertaken to facilitate certain aspects of the construction process (i.e.,
construction of SWM pond and site servicing) and is expected to result in a temporary drawdown of the water
table. The zone of influence of the dewatering activity has been estimated to extend up from about 9 m to 234
m from the proposed excavation areas (depending on hydraulic conductivity and dewatering scenario).

These activities are not likely to affect wells that have been installed into the bedrock because of the depth to
bedrock as well as a thick layer of till that creates substantial hydraulic separation between the surface and the
bedrock.

However, there is potential for the shallow/ dug wells constructed in the surficial sand aquifer to be affected by
the drawdowns imposed by the construction dewatering activities. Based on the review of the available MECP
well records, there were no shallow overburden wells identified on properties within 125 m of the Site. A door-
to-door survey will be completed in the near future, to provide additional information on whether there are shallow
overburden water supply wells in the Site vicinity.

Regardless, should shallow water supply wells be identified in the Site vicinity, it is expected that because of the
distance between the excavation areas, the amount of drawdown that will be experienced by these wells is
expected to be relatively minor and should not result in substantial loss of water availability. Should shallow
overburden wells be identified in Site vicinity as part of the door-to-door well survey, it is recommended that a
water quantity (i.e., water level) monitoring program be implemented for all users of dug wells who will permit
the monitoring of their well.

Quality

Long-Term Subdivision Operation

Though the proposed subdivision is not expected to involve “Significant” drinking water threat activities per the
Tables of Drinking Water Threats, it is recognized that stormwater management ponds have the potential to
facilitate the infiltration of certain chemical constituents into the groundwater. Chemicals of concern are mainly
sodium and chloride (i.e., constituents of road salt) and to a lesser extent other metals and organic chemicals
(e.g. oil and grease, fuel and exhaust residues) which may be generated from roadway runoff. It is expected that
deep (i.e., bedrock) wells will not be affected by these, but there is potential for shallow overburden wells to be
susceptible.

To mitigate potential risk to private water wells, it is recommended that a well monitoring program be
implemented for all residences that utilize a shallow overburden well within 100 m of either of the proposed
Stormwater Management ponds. It is also recommended that the SWM ponds be constructed with a suitable
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7.3.1

liner (e.g., geomembrane, geosynthetic-clay, or compacted clay) to mitigate the entry of these constituents into
the groundwater.

Construction Dewatering

For the same reasons discussed above (Section 7.2.1), the dewatering activity is not expected to affect drilled
wells installed in the bedrock. Though generally more susceptible to being affected by surficial activities, the
quality of water available to the dug overburden water supply wells (should any be identified) is not expected to
be affected by the proposed dewatering.

The discharge of water from the dewatering system is not expected to cause degradation of water quality
available to local wells because the main parameter of interest is total suspended solids, which will be filtered
out by the local geological materials before it reaches a nearby well. Furthermore, erosion and sediment controls
will be provided to prevent the release of sediment-laden water to the environment (see Section 8 for more
information about mitigation plans).

The act of pumping water may in some cases cause changes to local groundwater gradients and can contribute
to silting up of nearby overburden wells, but this is a rare occurrence, and wells servicing currently developed
properties in Site vicinity, should any be overburden wells be identified as part of the door-to-door well survey
on neighbouring properties, are considered far enough away from the proposed work area that the gradients will
be substantially attenuated.

Impacts to the quality of groundwater available to local private well users are therefore not expected. As a
precautionary measure, it is recommended that should overburden water supply wells be identified, a well
monitoring program will be initiated (where Owners will permit access for monitoring) and would include the
collection and analysis of a baseline (i.e., pre-construction) water quality sample(s) from dug wells identified in
the door-to-door well survey in Site vicinity.

Wetland Area

Quantity

Long-Term Subdivision Operation

With respect to the subdivision itself, the quantity of water available to the wetland area is considered to have
been addressed satisfactorily through the stormwater management design (see discussion in Section 7.1.1).

Because erosion and channelization can cause increased runoff and reduced recharge, to preserve the recharge
functionality of the wetland area it is recommended that the stormwater management facility outlet be designed
to minimize erosion. This may involve the provision of a dispersed discharge (e.g., flow spreader) in the design
of the stormwater management facility outlet. The stormwater management design should also seek to maintain
peak runoff flows at pre-development levels.

Incorporating these provisions to limit erosion, water quantity impacts to the wetland area are not expected.

Construction Dewatering

During construction dewatering, it is noted that the quantity of water available in the wetland area may be affected
by the drawdown caused by the dewatering system. The drawdown at the wetland area is expected to be
relatively minor (up to 2 to 4 m). Monitoring data have shown that groundwater levels on-Site tend to fluctuate
within a range of 2.1 to 3.5 m over the course of a year (see Section 4.1, as well as groundwater elevation charts
for BH101 to BH108 (enclosed after report text)). As such, the drawdown caused by dewatering is likely to be
within the range of typical seasonal fluctuation. The potential for impact is further offset by the fact that the
dewatering discharge will be released to the same catchment from which it was taken and would thus offset the
magnitude and extent of impact of the drawdown.
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The discharge of water from the dewatering system is not expected to cause quantity-related impacts to the
wetland area. This is partly because the water is being taken from the same catchment to which it is being
discharged, and also because there is a municipal drainage channel downstream of the wetland area which
drains the wetland to a storm catch basin south of the proposed development. The channel will provide an
opportunity for excess water to drain away, limiting the potential for flooding or waterlogged conditions to impact
the wetland.

In addition to the foregoing, the drawdown will also be temporary because the construction dewatering activity
itself is expected to be temporary.

As such, it is not expected that the dewatering activity will cause water quantity impacts to the wetland area.

Quality

Long-Term Subdivision Operation

As discussed in Section 7.2.2, stormwater management ponds may be a potential point of entry for certain
chemical constituents to enter the groundwater. Based on the available groundwater level data, it is expected
that seepage from SWM Facility No. 1 (i.e., the southwesterly facility) would enter the shallow groundwater
system in the vicinity of the wetland area. Though wetland area is not a “discharge” feature (i.e., gradients support
downward flow), there is still the potential that groundwater from or affected by the seepage from SWM Facility
No. 1 could be available to the wetland area during periods of high groundwater.

To mitigate potential impacts to the wetland in this way, it is recommended that SWM Facility No. 1 be provided
with a suitable liner to reduce the rate of mass transfer between the SWM Facility and the groundwater.

Construction Dewatering

Due to the potential for some of the dewatering discharge water to reach the wetland area as runoff, there is a
possibility that the surface water quality of the wetland will be impacted by the dewatering operation.

The parameter of interest is total suspended solids, which may be due to the direct uptake of sediment from the
pumps and/or wellpoints or may be due to the erosion of the ground surface at the point of discharge.

Monitoring and mitigation plans (see Section 8) are to be implemented during the dewatering process to ensure
that water received by the wetland will be of suitable quality.

Construction Activities

Construction activities are expected to be subject to potential hydrogeological impacts in the sense that there is
potential for groundwater to seep into excavations. Dewatering is therefore required to facilitate the construction
work.

An analysis of construction dewatering requirements has been completed and has identified potential for
dewatering in excess of 400,000 L/d (see Section 6). As such, it is recommended that a Permit to Take Water
be obtained from the MECP in respect of the proposed dewatering project.

As discussed elsewhere in Section 7, there is potential for the dewatering activities to cause impacts to local
overburden well users and the local environment. To control the risk of impacting these receptors, a monitoring
and mitigation plan for the proposed dewatering activity is provided in Section 8. This monitoring plan will be
updated after completion of the door-to-door well survey, specifically if overburden water supply wells are
identified within 125 m of the Site.
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8.1.1

8.1.2

CONSTRUCTION DEWATERING MONITORING AND MITIGATION PLANS

The following describes the details of the monitoring and mitigation plan proposed to be implemented alongside
the construction dewatering activities. Appendix G provides a listing of the monitoring and mitigation activities in
a tabular format.

Monitoring Activities

The results of all monitoring activities should be kept in a monitoring logbook. The logbook may be maintained
in paper or electronic format but must be available for review on-Site, as required.

Water Well Monitoring

At the time of preparation of this report, the door-to-door well survey was not yet completed. Door to door survey
will be undertaken once the Draft Plan of Subdivision is submitted and approved.

Owners of properties where overburden wells are used for water supply, will be invited to join the water well
monitoring program, which will include the following activities:

1. Installation of a datalogger to monitor groundwater level before, during, and after dewatering
2. Collection of a baseline water quality sample for general water quality.

Regarding item 1: Dataloggers will be installed at least 2 weeks before the expected start of construction
dewatering and will be checked once again before dewatering to ensure that they are operating properly. During
dewatering, the data from the dataloggers will be downloaded and reviewed once per month.

Regarding item 2: Baseline water quality samples will be collected as a raw (unfiltered) water samples from a
pre-treatment tap/faucet in the residence’s water system. The water samples will be sent to an accredited
environmental laboratory for analysis of the following parameters:

e Metals and major anions,

e Total suspended solids,

e  Turbidity,

e Total Suspended Solids, and,
e Microbiological parameters.

Appendix G provides additional details about the scheduling of these activities throughout the project, as well as
the thresholds at which point mitigative action would be required.

Should no overburden water supply wells be identified as part of the door-to-door well survey, monitoring of
overburden water levels will be conducted in the accessible remaining monitoring wells (as available) to monitor
general water level conditions during dewatering activities. Since no impacts to water levels in bedrock aquifer
are anticipated, bedrock water supply wells are not proposed to be monitored.

Discharge Monitoring
The discharge monitoring program will include the following tasks:

1. Inspection of erosion and sediment control facilities

2. Inspection of the discharge water for evidence of impacted water (e.g., hydrocarbon sheen)
3. Field measurement of turbidity in dewatering discharge and in receiving water body

4. Sampling and analysis of discharge water

5. Measurement of daily discharge volume
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8.2

8.2.1

Regarding item 1: the inspection shall address all facilities installed by the contractor to control erosion and
sediment for the dewatering activity, including but not limited to filter bags, check dams, silt socks or barriers,
and/or armouring.

Regarding item 2: the inspection shall be conducted to identify potential changes in water quality (e.g., sheen,
odour, globules, colour change, other characteristics) which may signal the discharge of deleterious materials
into the environment.

Regarding item 3: Field measurement of turbidity is to be completed on occasions where the dewatering
discharge flows overland into the wetland: if the discharge infiltrates before reaching the wetland area, turbidity
measurement is not necessary.

Regarding item 4: a sample of discharge water shall be collected “as is” (i.e., unfiltered) and submitted to an
accredited environmental laboratory for analysis of total suspended solids and turbidity.

Regarding item 5: the measurement of daily discharge volume is preferably completed using a totalizing flow
meter installed according to the manufacturer’s specifications on the discharge line; alternatively, the discharge
volume may be determined through calculation by multiplying the daily runtime of the pump by the discharge
rate of the pump. If the calculation method is used, the pump discharge rate shall be measured by an appropriate
method at least once per week. Daily discharge volumes are to be reported to the MECP in accordance with
conditions of the PTTW approval.

Appendix G provides additional details about the scheduling of monitoring activities throughout the project as
well as the thresholds at which point mitigative action would be required.

Mitigation Activities

Mitigation activities are divided into two categories: general mitigation activities and contingency mitigation
activities.

General mitigation activities are those which are implemented for the duration of the dewatering project.

Contingency mitigation activities are those which are implemented when indicated by the results of the monitoring
activities. For example, if a monitoring activity indicates that a water quality threshold has been exceeded, the
corresponding contingency activity would then be implemented.

General Mitigation Activities
The following mitigation activities are to be maintained throughout the duration of the dewatering activity:

1. Erosion and Sediment Control Plan
2. Dewatering Intake Points

Erosion and Sediment Control Plan

The Erosion and Sediment Control Plan concerns the management of discharge water. It involves the
preparation of a discharge area consisting of a pad of clearstone surrounded by a silt sock barrier. Discharge
will be released into the discharge area through a geotextile filter bag to capture sediment. The discharge area,
selected by the contractor, shall be placed at least 15 m away from the wetland area (i.e., outside the established
wetland buffer). Where possible, the discharge area shall be placed such that the overland flow path that would
be taken by the discharge, is fully vegetated.

The discharge area and filter bag shall be sized by the contractor according to the manufacturer specifications
to ensure that there is sufficient capacity for the expected flow. It may be necessary to provide multiple filter bags
to provide sufficient capacity and to provide flexibility or redundancy in maintenance.
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8.2.2

All erosion and sediment control facilities shall be installed according to the following standards:

e OPSS.MUNI 805 (Construction Specification for Temporary Erosion and Sediment Control Measures)
¢ OPSS.MUNI 518 (Construction Specification for Control of Water from Dewatering Operations).

Dewatering Intake Points

Sump dewatering is particularly susceptible to the uptake of entrained sediment with the discharge water.

Therefore, all sumps shall be constructed as filtered sumps, lined with a clean granular material (e.g., clearstone),
to allow entrained sediment to settle out before being taken up by the sump pump.

The contractor shall determine the number of sumps and select appropriate pumps to meet the dewatering
drawdown and flow requirements.

Where wellpoints are utilized, the wellpoints shall be provided with adequate screens and/or filters and the
network shall be properly developed and tuned to ensure minimal uptake of sediment with the dewatering stream.

The discharge from the construction dewatering works shall be released within the prepared discharge area
described in “Erosion and Sediment Control Plan” above.

Contingency Mitigation Activities

When a monitoring activity indicates a deficiency or an exceedance of an identified standard/threshold, the
corresponding mitigation activity shall be undertaken. Appendix G provides a list of the contingency mitigation
activities.

In the event that an exceedance is identified, it shall be reported to the Contract Administrator of GMBP, who
will then contact the MECP and Conservation Authority, as needed.

SUMMARY

A hydrogeological study has been undertaken to support the proposed development as well as dewatering
approvals for construction dewatering activities associated with the construction of the Ainley Farm Subdivision,
a residential development on Part Lots 17 and 18, Concession 12 in the northeast portion of the Town of Elora,
Township of Centre Wellington. The following is a summary of the findings of the investigation:

e The Site is approximately 21.46 ha in size.

¢ Municipal water services are available in the area; however, several rural neighbouring properties rely
on private water wells for water supply.

e The topography of the Site is undulating and consists of rolling slopes with gradients ranging from 0.5%
to 20%. Original ground elevations on Site range from approximately 416.0 m in the upland area to
approximately 410.0 m in the westerly portion of the site, within the wooded and wetland areas.

e The Site is within the Grand River watershed. The Grand River is located approximately 1,200 m south
of Site.

e The Site is situated within the Guelph Drumlin Field physiographic region. The majority of the Site lies
within the drumlinized Till Plains physiographic landform, with the northerly tip of the Site within the
Spillways landform.

e The hydrostratigraphy of the Site consists of:

o Glaciofluvial sand/silty sand, overlying
o Silt Till, overlying
o Bedrock (Guelph Formation)

e Groundwater level measurements made in shallow monitoring wells (installed to depths of up to 3.5 to

5 mbgs) on-Site indicate groundwater elevations reaching 409.33 masl (BH108) to 414.15 (BH105) masl|
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during “high” season (i.e., late winter and early spring), with higher elevations being observed in the
easterly part of the Site and lower elevations being observed in the westerly part of the Site, including in
the on-Site wetland and wooded area.

e Groundwater gradients indicate that the lateral component of groundwater flow is generally
southwesterly (e.g., toward the low-lying wooded area and on-Site wetlands). The vertical component of
groundwater flow is interpreted to be downward (i.e., recharge conditions).

e Locally, groundwater resources supply both the municipal system and private water well users.

e Interms of source protection, the Site is located within a WHPA-C (6), Significant Groundwater Recharge
Area (westerly portion of the Site) and WHPA-D (6) (easterly portion of the Site), with the entire Site
within WHPA-Q (Significant).

e Hydraulic testing of overburden soils indicates that the average hydraulic conductivity of the surficial
glaciofluvial sand/silty sand unit is approximately 7.2x10% m/s (geometric mean). At location BH102
hydraulic conductivity of the sand unit was estimated at 1.5x10“ m/s.

e Groundwater quality testing indicates general compliance with the Provincial Water Quality Objectives
(with slightly elevated aluminum concentration at one of the monitoring locations above the respective
criteria).

o Groundwater quality results indicate minor influence of anthropogenic activities on general water quality
(e.g., elevated sodium and chloride, likely from road salt applications; elevated nitrate, likely from
fertilizer applications).

e Due to reported high seasonal groundwater elevation, construction dewatering is expected to be
required for this Site for the construction of services and stormwater management facilities. Based on
information available to date, for approval purposes the following dewatering rates have been

determined:
o Maximum dewatering rate: 2,228,000 L/d
= From sanitary sewer trench 1,182,000 L/d
=  From two SWM pond excavations 1,046,000 L/d
o Typical dewatering rate: 187,000 L/d

= Taken to be the estimated typical dewatering rate for anticipated largest single source,
which is SWM Facility No. 1
e The zone of influence of dewatering has been estimated to be those areas within 9 to 234 m of
excavations requiring dewatering.
e A monitoring and mitigation plan has been prepared to address potential impacts that the construction
dewatering operations may have on private dug well users (if any) and on the natural environment.
o The monitoring plan will be updated accordingly after the door-to-door well survey is completed.
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10.

CONCLUSIONS AND RECOMMENDATIONS

Based on the information presented in this report, the hydrogeological impact assessment of the Site indicates
that there are no major regulatory obstacles to the development of the Site.

Regarding the hydrogeological conditions and impact assessment of the Site, GM BluePlan make the following
recommendations for consideration of the proposed dewatering activities:

That all on-Site wells be decommissioned according to O.Reg. 903 by a licensed water well drilling
contractor when it has been determined that the wells are no longer required for monitoring purposes
and preferably before the start of house construction at the Site;

That a Permit to Take Water be obtained from the MECP in respect of the proposed dewatering activity;
That the monitoring and mitigation plan (described in Section 8 of this report as well as the applicable
appendices) be updated following the completion of the door-to-door well survey and that the monitoring
plan be implemented during construction dewatering;

That the stormwater management facilities (i.e., Ponds No. 1 and No. 2) be constructed with appropriate
liners;

That a well monitoring program be developed and conducted during construction dewatering to monitor
water quality at overburden wells within 100 m of either of the proposed SWM ponds; and

That the outlet from SWM Pond No. 1 be constructed with provisions to limit erosion in the wetland area.

All of which is respectfully submitted.

GM BLUEPLAN ENGINEERING LIMITED

Per:

Wa@é/

Joanna Olesiuk, M. A. Sc., C. Tech., P. Geo. (Limited)
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11.

STATEMENT OF LIMITATIONS

The information in this report is intended for the sole use of James Keating Construction (2004) Limited. GM
BluePlan Engineering Limited accepts no liability for use of this information by third parties. Any decisions made
by third parties on the basis of information provided in this report are made at the sole risk of the third parties.

GM BluePlan Engineering Limited cannot guarantee the accuracy or reliability of information provided by others.
GM BluePlan Engineering Limited does not accept liability for unknown, unidentified, undisclosed, or unforeseen
surface or sub-surface conditions that may be later identified.

The conclusions pertaining to the condition of soils and/or groundwater identified at the Site are based on the
visual observations at the locations of the investigative boreholes/monitoring wells and on the reported laboratory
results for the select groundwater samples. GM BluePlan Engineering Limited cannot guarantee the condition of
soil and/or groundwater that may be encountered at the Site in locations that were not specifically investigated
as part of this investigation. This report is considered to be representative of the condition of the Site as of
September 23, 2022.

PAGE 23 OF 24



@)Blucly

JAMES KEATING CONSTRUCTION
HYDROGEOLOGICAL STUDY AINLEY FARM SUBDIVISION
GMBP FILE: 411009-1

APRIL 12, 2023

an

ENGINEERING

12.

REFERENCES

Bouwer, H., and Rice, R.C. 1976. A slug test method for determining hydraulic conductivity of unconfined aquifers
with completely or partially penetrating wells. Water Resources Research, 12:3, pp. 423-428.

Brunton, F.R. 2009. Update of revisions of the Early Silurian stratigraphy of the Niagara Escarpment: integration
of sequence stratigraphy, sedimentology, and hydrogeology to delineate hydrogeologic units: in Summary of
Field Work and Other Activities 2009, Ontario Geological Survey, Open File Report 6240, p. 25-1 to 25-20.

Chapman, L.J. and Putnam, D.F. 2007. Physiography of Southern Ontario. Ontario Geological Survey,
Miscellaneous Release, Data 228.

Chapman, L.J. and Putnam, D.F. 1984. Physiography of Southern Ontario — 3@ Edition. Ontario Geological
Survey. Special Volume 2.

CMT Engineering Inc. 2003. Geotechnical Investigation Ville Lora Downs North, Phase lll, Elora, Ontario.
CMT Engineering Inc. 2006. Groundwater Monitoring, Ville Lora Downs North, Phase lll, Elora, Ontario.

CMT Engineering Inc. 2006. Preliminary Geotechnical Investigation Ainley Subdivision, Township of Centre
Wellington, Village of Elora, Ontario.

CMT Engineering Inc. 2016. Groundwater Level Monitoring, Ainley Farm Subdivision, Elora, Ontario.

Grand River Conservation Authority (GRCA). 2022. GIS Services Interactive Mapping: Source Water Protection.
Accessed online at https://maps.grandriver.ca/web-gis/public/

Grand River Conservation Authority (GRCA). 2019. GIS Services Interactive Mapping: Contour 2017-2018.
Accessed online at https://maps.grandriver.ca/web-gis/public/

Lake Erie Source Protection Region. 2022. Grand River Approved Source Protection Plan, Chapter 7 County of
Wellington. Dated February 9, 2022.

North-South Environmental Inc. 2023. Ainley Farm Environmental Impact Study Addendum # 2.
OMAFRA (Ontario Ministry of Agriculture, Food, and Rural Affairs). 2022. AgMaps GIS — Constructed Drains.

Accessed online at:
https://www.lioapplications.Irc.gov.on.ca/AgMaps/Index.html?viewer=AgMaps.AgMaps&amp;locale=en-CA

Ontario Geological Survey. 2010. Surficial Geology of Southern Ontario; Ontario Geological Survey.
Miscellaneous Release, Data 128 — Rev.

Ontario Geological Survey. 2011. 1:250,000 Scale Bedrock Geology of Ontario. Ontario Geological Survey,
Miscellaneous Release, Data 126 - Rev. 1

Ontario Ministry of the Environment, Conservation and Parks (MECP). 2022a. Ontario Water Well Information
System — Map: Well Records. Accessed online at https://www.ontario.ca/environment-and-energy/map-well-
records

Powers, J.P., Corwin, A.B., Schmall, P.C., and Kaeck, W.E. 2007. Construction Dewatering and Groundwater
Control: New Methods and Applications. Third Edition. Wiley.

PAGE 24 OF 24


https://maps.grandriver.ca/web-gis/public/
https://maps.grandriver.ca/web-gis/public/
https://www.lioapplications.lrc.gov.on.ca/AgMaps/Index.html?viewer=AgMaps.AgMaps&amp;locale=en-CA
https://www.ontario.ca/environment-and-energy/map-well-records
https://www.ontario.ca/environment-and-energy/map-well-records

FIGURES



Project: 411009-1
16 ) 1
Ainley Farm
Subdivision
Hetock Lo b Elora, ON
Part Lots 17 and 18,
0 Concession 12,
Township of
Centre Wellington
43 Shands
m,o al‘“’s@, [ site Boundary (approx.)
Bank
\Qp” Dam
& e iy
fi‘ Ennotville
SITE

Northiielg.p.g.

Inverhaugh

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS
FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NI, Ordnance Survey, Esri

Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors,/and
the GIS User Community

Ponsonby

Scale: 1: 100,000
September 2022

Figure 1:
Study Location

@)BlucigEly

ENGINEERING




Project: 411009-1
Ainley Farm
Subdivision
Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads
Study Area (500m)
[ Site Boundary (approx.)

Scale: 1: 10,000
September 2022

Figure 2:
Study Area Layout

@)BlucigEly

ENGINEERING




Project: 411009-1
Ainley Farm
Subdivision

Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads

Study Area (500m)
[JSite Boundary (approx.)
Physiographic Regions
UNIT, REGION

11, Guelph Drumlin Field

Scale: 1: 10,000
September 2022

Figure 3a:
Physiographic Regions

prv T A @)BlucigEly

Ll
istar/Ceagraphics¥andithelCISIUSeHCommunity,

; N ENGINEERING
SOl ceHEST RV axar




Project: 411009-1
Ainley Farm
Subdivision
Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads

Study Area (500m)
[JSite Boundary (approx.)
Physiography of Southern Ontario
[ Spillways
[ /Till Plains (Drumlinized)

Scale: 1: 10,000
September 2022

Figure 3b:
Physiographic Landforms

@)BlucigEly

ENGINEERING

s SN

e\ s
e 7 . « '\ 7 e N -
SN &L Solirces EstiiMaxar Eart




Project: 411009-1
Ainley Farm
Subdivision
Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads
Study Area (500m)
[ Site Boundary (approx.)

Scale: 1: 10,000
September 2022

Figure 4:
Surficial Geology

@)BlucigEly

ENGINEERING




Project: 411009-1
Ainley Farm
Subdivision

Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads

Study Area (500m)
[ Site Boundary (approx.)
Well Use, Well Type
© Abandoned, Bedrock
© Abandoned, Overburden
&) Abandoned, Unknown
® Domestic, Bedrock
% Observation, Bedrock
% Observation, Overburden
O Unknown, Unknown

Scale: 1: 10,000
September 2022

Figure 5:
Water Wells

e Py & (=PI

ENGINEERING

" e L y
G W 2 Estl, Mever, Eamh%t;‘fé@e@graphles, end e CIS UsorCaemunity.




Project: 411009-1
Ainley Farm
Subdivision
Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads
[ Site Boundary (approx.)
@ Boreholes

Scale: 1: 3,750
September 2022

Figure 6:
Site Investigation Plan

@)BlucigEly

ENGINEERING




Project: 411009-1
Ainley Farm
Subdivision
Elora, ON

Part Lots 17 and 18,
Concession 12,
Township of
Centre Wellington

— Roads

[ Site Boundary (approx.)
@ Boreholes

— SHGWL Contours

Scale: 1: 3,750
January 2023

Figure 7:
Interpreted GW Contours

@)BlucigEly

ENGINEERING




TABLES



Table 1
MECP Well Records Summary

MECP Well ID S EamelaEs] | e R Well Depth Depth to Bedrock Static Water Level Well Use
(mbgs) (mbgs) C

6703117 7/13/1968 Bedrock 30.5 16.8 6.1 Domestic
6705327 8/25/1974 Bedrock 29.3 12.2 9.1 Domestic Plot on Site
6701900 8/20/1953 Bedrock 36.3 15.2 6.7 Domestic
6701901 5/20/1960 Bedrock 64 18 16.8 Domestic
6701902 11/4/1965 Bedrock 57.3 9.1 12.2 Domestic
6701903 8/19/1965 Bedrock 34.1 12.2 6.1 Domestic
6701904 7123/1966 Bedrock 31.1 10.7 6.7 Domestic
6701905 11/15/1967 Bedrock 27.4 0 9.1 Domestic
6701907 1/7/1961 Bedrock 48.8 134 5.5 Domestic
6701908 7/13/1964 Bedrock 24.4 5.5 10.7 Domestic
6701913 716/1965 Bedrock 32.6 15.8 7.6 Domestic
6703118 11/12/1968 Bedrock 25.6 12.2 8.2 Domestic
6703332 1/31/1969 Bedrock 26.5 13.1 4.6 Domestic
6703394 5/5/1969 Bedrock 30.5 11.3 7 Domestic
6703594 10/11/1969 Bedrock 14.3 0 9.1 Domestic
6703611 1/21/1970 Bedrock 68.9 18.6 13.7 Domestic
6703662 3/19/1970 Bedrock 39 3 8.5 Domestic
6703755 9/3/1970 Bedrock 17.4 16.8 0 Observation
6703756 9/4/1970 Bedrock 15.2 14.6 0 Observation
6703757 9/8/1970 Bedrock 17.1 16.8 0 Observation
6703758 9/10/1970 Bedrock 14.9 14.6 0 Observation
6703759 9/11/1970 Bedrock 7.9 7.3 0 Observation
6704065 7126/1971 Bedrock 38.1 13.7 2.7 Domestic
6704066 8/24/1971 Bedrock 50.9 13.7 7.6 Domestic
6704816 8/13/1973 Bedrock 61 12.2 8.2 Domestic
6704873 11/10/1973 Bedrock 5.2 4.3 1.2 Domestic
6705241 7/23/1974 Bedrock 195 6.4 15 Domestic
6705388 10/28/1974 Bedrock 44.2 15.2 7.6 Domestic
6706017 3/21/1976 Bedrock 45.7 14.6 7.6 Domestic
6706082 6/14/1976 Bedrock 27.7 12.2 10.7 Domestic
6706321 5/5/1976 Bedrock 50.3 14.3 12.2 Domestic
6707245 10/31/1979 Bedrock 66.8 18 15.2 Domestic
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Table 1
MECP Well Records Summary

MECP Well ID S EamelaEs] | e R Well Depth Depth to Bedrock Static Water Level Well Use
(mbgs) (mbgs) (mbgs)

6708134 4/24/1984 Bedrock 329 13.7 12.2 Domestic
6709365 8/26/1988 Bedrock 67.1 12.2 13.7 Domestic
6709676 9/23/1988 Bedrock 58.5 14.9 15.2 Domestic
6711876 12/5/1995 Bedrock 54.9 14.6 25.3 Domestic
6712280 6/26/1997 Bedrock 79.2 16.2 49.7 Domestic
6713622 1/2/2001 Bedrock 61 14 14.3 Domestic
6809372 4/26/1976 Bedrock 38.1 11.9 4.3 Domestic
6715644 1/25/2006 Overburden 4.5 0 0 Observation
6715822 6/30/2006 Unknown 0 0 0 Unknown
7168480 7/28/2011 Bedrock 152.4 0 0 Observation
7180042 4/4/2012 Overburden 5.1 0 0 Observation
7180043 4/4/2012 Overburden 4.5 0 0 Observation
7181551 5/3/2012 Overburden 6 0 0 Observation
7183878 6/26/2012 Overburden 0 0 0 Abandoned
7183879 6/26/2012 Overburden 0 0 0 Abandoned
7183880 6/26/2012 Overburden 0 0 0 Abandoned
7195808 7/10/2012 Overburden 0 0 0 Observation
7195809 7/10/2012 Overburden 11.9 0 0 Observation
7205525 7/11/2013 Bedrock 0 0 0 Abandoned
7205526 7/15/2013 Bedrock 40.5 0 3.7 Domestic
7210015 10/7/2013 Bedrock 0 0 0 Abandoned
7210102 7/127/2013 Unknown 0 0 0 Unknown
7222743 5/30/2014 Unknown 0 0 0 Abandoned
7231243 3/9/2011 Unknown 0 0 0 Unknown
7241635 4/24/2015 Bedrock 92 0 19.2 Domestic
7248371 8/27/2015 Bedrock 28.4 0 17 Domestic
7248372 8/28/2015 Bedrock 0 0 0 Abandoned
7248374 9/15/2015 Bedrock 335 0 16.5 Domestic
7248375 9/16/2015 Bedrock 0 0 0 Abandoned
7261563 6/18/2015 Bedrock 0 0 0 Abandoned
7317883 7/19/2018 Bedrock 0 0 5.8 Domestic
7350552 12/11/2019 Bedrock 335 0 8.5 Domestic
7368186 8/28/2020 Bedrock 0 0 0 Abandoned
7378145 12/18/2020 Bedrock 0 0 0 Abandoned
7386773 4/21/2021 Overburden 6.1 0 0 Observation
7386774 4/22/2021 Overburden 6.1 0 0 Observation
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Table 2
Summary of Groundwater Elevations

Dot BH101 BH102 BH103 BH104 BH105 BH106 BH107 BH108
(masl) (masl) (masl) (masl) (masl) (masl) (masl) (masl)
Ground surface 413.64 414.37 414.89 410.93 414.05 410.91 409.58 410.32
Elevation (masl)
8-Feb-2006 413.07 411.57 412.65 410.36 414.05 410.67 409.43 409.06
20-Feb-2006 413.11 411.96 412.98 410.6 414.07 410.86 409.06 409.21
9-Mar-2006 412.83 411.91 412.88 410.17 414.15 410.93 409.12 408.82
25-Mar-2006 412.96 412.48 412.77 410.66 414.15 410.75 409.41 409.01
28-Apr-2006 412.94 412.43 412.76 410.69 413.44 410.54 409.42 408.99
6-Jun-2006 412.59 412.12 411.55 410.15 412.86 410.36 409.03 408.43
8-Jul-2006 4117 411.78 410.95 409.15 412.27 409.93 408.11 407.94
7-Aug-2006 411.34 411.43 410.43 408.71 412.06 409.89 408 407.76
7-Sep-2006 411 411.14 410.31 408.52 411.59 409.39 407.63 407.11
6-Oct-2006 410.83 411 410.36 408.71 411.95 410.13 408.28 407.62
11-Nov-2006 412.67 411.25 4111 409.13 413.94 410.74 408.94 408.21
7-Dec-2006 412.97 411.71 411.91 409.45 413.71 410.57 409.11 408.48
9-Jan-2007 413.03 411.99 412.27 409.65 413.90 410.59 409.16 408.57
12-Feb-2007 412.11 411.69 411.05 409.12 412.95 410.28 408.6 408.07
8-Mar-2007 411.61 411.45 410.66 408.96 412.65 410.22 408.43 407.93
10-Apr-2007 413.02 412.14 4125 409.78 413.72 410.55 409.25 408.69
12-May-2007 412.75 411.96 411.59 409.39 413.29 4105 409.01 408.36
11-Jun-2007 411.87 411.67 410.97 409.24 41251 410.07 408.24 407.96
11-Jul-2007 411.42 411.38 410.54 408.92 412.11 409.59 407.71 407.57
15-Aug-2007 411.01 411.13 410.34 408.73 411.67 409.22 407.49 407.36
13-Sep-2007 410.72 410.98 410.36 408.61 411.34 408.99 407.4 407.37
12-Oct-2007 4105 410.87 410.36 408.57 411.22 408.89 407.43 407.37
8-Nov-2007 410.35 410.81 410.36 408.58 411.22 408.89 407.52 407.37
11-Dec-2007 410.33 410.77 410.36 408.76 411.22 409.44 407.91 407.52
15-Jan-2008 412.73 411.26 411.29 409.7 414.00 410.63 409.2 408.52
12-Feb-2008 412.92 41153 411.74 409.66 41411 410.61 409.05 4085
8-Mar-2008 413 411.8 412.03 409.81 414.10 410.64 409.1 408.57
13-Apr-2008 413.19 412.92 413.4 410.7 413.99 410.77 409.52 409.19
8-May-2008 413.05 412.46 4125 410.35 413.71 410.69 409.35 408.89
10-Jun-2008 412.58 412.13 41153 409.86 412.96 410.83 409 408.33
8-Jul-2008 412.6 412.06 411.6 409.71 412.87 410.24 408.72 408.2
1-Aug-2008 41255 411.95 411.56 409.76 412.93 410.36 408.86 408.29
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Table 2
Summary of Groundwater Elevations

Dot BH101 BH102 BH103 BH104 BH105 BH106 BH107 BH108
(masl) (masl) (masl) (masl) (masl) (masl) (masl) (masl)

Ground surface 413.64 414.37 414.89 410.93 414.05 410.91 409.58 410.32

Elevation (masl)

10-Sep-2008 411.67 411.57 410.86 409.34 412.26 410.28 408.4 407.95
3-Oct-2008 410.86 410.3 410.64 408.18 411.60 409.04 407.36 406.82
17-Nov-2008 413.08 411.52 412.14 409.98 413.99 410.78 409.24 408.51
17-Dec-2008 413.135 411.979 412.746 410.183 413.97 410.67 409.249 408.662
23-Jan-2009 412.725 412.147 411.796 409.902 413.22 410.567 409.009 408.359
20-Feb-2009 412.96 412.419 412.6 410.238 414.07 411.01 409.246 408.651
18-Mar-2009 413.053 412.772 413.046 410.67 414.07 410.963 409.502 408.948
21-Apr-2009 412.95 412.79 412.88 410.45 413.45 410.55 409.35 408.86
21-May-2009 412.77 412.43 412.03 410.11 412.98 410.43 409.12 408.51
26-Jun-2009 411.93 411.93 411.17 409.61 412.21 410.08 408.62 408.08
22-Jul-2009 411.54 411.63 410.8 409.35 411.93 409.87 408.13 407.84
27-Aug-2009 411.27 411.28 410.44 409.15 412.05 409.9 407.97 407.66
29-Sep-2009 411.16 411.11 410.36 409.04 412.12 410.08 407.97 407.52
30-Oct-2009 411.72 411.11 410.57 409.23 412.97 410.33 408.47 407.79
7-Dec-2009 412.26 411.15 410.91 409.41 413.25 410.54 408.85 408.01
5-Jan-2010 412.04 411.19 410.83 409.36 413.05 410.33 408.81 408.05
9-Feb-2010 411.55 411.06 410.47 409.19 412.72 410.22 408.6 407.93
2-Mar-2010 411.31 411.01 410.37 409.14 412.47 410.12 408.38 407.81
17-Apr-2010 412.7 411.6 41153 409.82 413.22 410.49 409.12 408.43
11-May-2010 412.87 411.65 411.73 410.09 413.36 410.55 409.34 408.7
1-Jun-2010 412.31 411.64 411.21 409.51 412.67 410.15 408.69 408.16
29-Jun-2010 412.92 411.73 411.8 409.9 413.37 410.53 409.23 408.42
5-Aug-2010 411.66 411.43 410.76 409.17 412.16 409.9 408.06 407.78
22-Sep-2010 410.97 411.09 408.85 411.49 409.5 407.69 407.41
22-0¢t-2010 410.83 410.58 408.86 411.75 409.6 407.8 407.44
9-Nov-2010 410.84 410.89 408.89 412.25 409.75 407.88 40751
6-Dec-2010 411.37 410.93 409.2 413.30 410.33 408.72 407.59
11-Jan-2011 412.24 411.1 410.76 409.27 413.52 410.37 408.85 408.02
19-Feb-2011 412.62 411.09 411.02 409.2 413.93 410.61 408.7 407.89
31-Mar-2011 413.09 410.05 413.86 410.66 409.29 408.66
19-Jul-2011 412.33 412.09 411.42 409.54 412.53 410.09 408.21 407.92
30-Sep-2011 41151 411.22 410.49 409.24 412.83 410.23 408.18 407.73
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Table 2

Summary of Groundwater Elevations

Date BH101 BH102 BH103 BH104 BH105 BH106 BH107 BH108
(masl) (masl) (masl) (masl) (masl) (masl) (masl) (masl)
Ground surface 413.64 414.37 414.89 410.93 414.05 410.91 409.58 410.32
Elevation (masl)
7-Dec-2011 413.21 412.23 413.25 410.45 413.93 410.73 409.44 408.92
10-Feb-2012 412.91 412.16 412.28 409.95 413.53 410.52 409.14 408.45
12-Apr-2012 412.67 412.07 411.73 409.86 412.99 410.46 409.1 408.38
27-Jun-2012 411.22 411.28 410.45 409.06 411.75 409.64 407.93 407.69
1-Aug-2012 410.84 411.05 408.73 411.30 409.17 407.52
11-Oct-2012 410.48 410.81 408.69 409.26 407.61
11-Dec-2012 412.25 411.18 410.87 409.36 413.48 410.53 408.91 408.1
9-Mar-2013 412.19 411.42 411 408.32 413.12 410.4 408.84 408.09
3-May-2013 412.94 41252 412.71 410.21 413.38 410.55 409.32 408.74
3-Jul-2013 412.74 412.08 411.74 409.94 412.89 410.44 409.21 4085
30-Sep-2013 412.56 41159 411.3 409.63 413.15 410.37 408.97 408.22
19-Dec-2013 412.58 411.98 4116 409.77 413.09 410.46 409.02 408.28
19-Feb-2014 412.28 411.74 411.28 409.56 412.90 410.4 408.83 408.13
8-Apr-2014 413.6 41251 413.77 410.71 414.02 411.02 409.61 409.33
6-Jun-2014 4127 412.47 411.95 409.94 412.89 410.38 409 408.35
7-Aug-2014 411.94 411.83 411.18 409.52 412.36 410.11 408.41 407.92
27-Oct-2014 412.8 411.81 411.83 409.8 413.36 410.55 409.15 408.34
12-Dec-2014 412.71 411.9 411.79 409.83 413.20 410.48 409.17 408.4
17-Mar-2015 411.34 411.3 410.6 409.25 412.10 410.11 408.21 407.9
8-May-2015 412.41 411.66 411.38 409.72 412.95 410.33 409.07 408.43
8-Jul-2015 412.62 41153 411.4 409.73 413.29 410.55 409.16 408.48
1-Sep-2015 411.33 411.16 410.49 409.07 412.23 409.82 407.91 407.71
5-Nov-2015 410.85 410.88 410.31 408.96 412.33 409.91 408.02 407.6
15-Jan-2016 412.64 411.14 411.35 409.52 413.67 410.57 409.01 408.36
7-Mar-2016 412.71 411.67 411.78 409.71 413.45 410.54 409.03 408.46
22-Aug-2022 410.786 411.147 Dry Not Found Obstructed 409.066 Not Found Not Found
Seasonal High 413.6 412.92 413.77 410.71 414.15 411.02 409.61 409.33
Groundwater Elev.
Seasonal Low 410.33 410.3 410.31 408.18 411.22 408.89 407.36 406.82
Groundwater Elev.

Notes:

Water level data collected by CMT 2006-2016, GM BLuePlan in 2022
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Table 3a

Results of Groundwater Quality Analyses - General Chemistry and Organic Parameters

Name BH101 BH102 BH106
Sampling Date Units LOR PWQOs 12-Aug-2022 12-Aug-2022 12-Aug-2022
ALS ID 15-45m 15-45m 1.5-4.5m
ammonia, total (as N) mg/L 0.005 <0.0050 0.0112 0.0161
chloride mg/L 20.9 2.84 6.13
fluoride mg/L 0.084 0.055 0.061
nitrate (as N) mg/L 9.83 8.72 7.80
nitrite (as N) mg/L 0.01 <0.010 <0.010 <0.010
phosphate, ortho-, dissolved (as P) mg/L 0.003 0.0117 0.0039 <0.0030
sulfate (as SO4) mg/L 7.35 3.38 131
alkalinity, total (as CaCO3) mg/L 222 183 228
colour, apparent CcuU 32.8 25.9 99.4
conductivity uS/cm 568 459 573
hardness (as CaCO3), dissolved mg/L 266 240 342
pH pH units 8.5 8.24 8.00 7.84
solids, total dissolved [TDS] mg/L 348 287 392
turbidity NTU 4000 1140 >4000 >4000
Notes:

1. Criteria are the Provincial Water Quality Objectives (MECP 1994) (for hardness >100 mg/L)
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Table 3a

Results of Groundwater Quality Analyses - Dissolved Metals

Name BH101 BH102 BH106
Sampling Date Units LOR PWQOs 12-Aug-2022 12-Aug-2022 12-Aug-2022
ALS ID 1.5-45m 1.5-45m 1.5-4.5m
aluminum, dissolved mg/L 0.075 0.0126 0.0015 0.184
antimony, dissolved mg/L 0.0001 0.02 <0.00010 <0.00010 <0.00010
arsenic, dissolved mg/L 0.005 0.00018 0.00012 0.00030
barium, dissolved mg/L 0.0205 0.0139 0.0527
beryllium, dissolved mg/L 0.00002 1.1 <0.000020 <0.000020 <0.000020
bismuth, dissolved mg/L 0.00005 <0.000050 <0.000050 <0.000050
boron, dissolved mg/L 0.01 0.2 <0.010 0.011 <0.010
cadmium, dissolved mg/L 0.0005 0.0000085 0.0000138 0.0000175
calcium, dissolved mg/L 74.1 63.9 94.9
cesium, dissolved mg/L 0.00001 <0.000010 <0.000010 0.000020
chromium, dissolved mg/L 0.00067 0.00068 0.00063
cobalt, dissolved mg/L 0.0001 0.0009 <0.00010 <0.00010 0.00021
copper, dissolved mg/L 0.005 0.00146 0.00040 0.00149
iron, dissolved mg/L 0.01 0.3 0.017 <0.010 0.208
lead, dissolved mg/L 0.00005 0.005 0.000068 <0.000050 0.000514
lithium, dissolved mg/L 0.001 <0.0010 <0.0010 0.0023
magnesium, dissolved mg/L 19.6 19.6 25.4
manganese, dissolved mg/L 0.0001 0.00174 <0.00010 0.0192
molybdenum, dissolved mg/L 0.04 0.000190 0.000073 0.000344
nickel, dissolved mg/L 0.0005 0.025 <0.00050 <0.00050 0.00071
phosphorus, dissolved mg/L 0.05 0.01 <0.050 <0.050 <0.050
potassium, dissolved mg/L 1.46 1.53 1.28
rubidium, dissolved mg/L 0.00040 0.00047 0.00097
selenium, dissolved mg/L 0.1 0.000247 0.000145 0.000477
silicon, dissolved mg/L 3.94 3.56 4.90
silver, dissolved mg/L 0.00001 0.0001 <0.000010 <0.000010 <0.000010
sodium, dissolved mg/L 8.40 1.61 4.39
strontium, dissolved mg/L 0.101 0.102 0.205
sulfur, dissolved mg/L 2.63 1.24 4.22
tellurium, dissolved mg/L 0.0002 <0.00020 <0.00020 <0.00020
thallium, dissolved mg/L 0.00001 0.0003 <0.000010 <0.000010 <0.000010
thorium, dissolved mg/L 0.0001 <0.00010 <0.00010 <0.00010
tin, dissolved mg/L 0.0001 <0.00010 <0.00010 <0.00010
titanium, dissolved mg/L 0.0003 0.00046 <0.00030 0.00863
tungsten, dissolved mg/L 0.0001 0.03 <0.00010 <0.00010 <0.00010
uranium, dissolved mg/L 0.005 0.000230 0.000099 0.00206
vanadium, dissolved mg/L 0.0005 0.006 <0.00050 <0.00050 0.00068
zinc, dissolved mg/L 0.02 0.0022 0.0015 0.0030
zirconium, dissolved mg/L 0.0002 0.004 <0.00020 <0.00020 0.00022

Notes:

o U WN B

@Pia_n

. Criteria are the Provincial Water Quality Objectives (for hardness >100 mg/L) (MECP 1994)

. Criteria and concentrations are given in units consistent with the units listed for the associated parameter.
. Concentrations with bold text in shaded cells exceed the corresponding criteria.
. Screened well intervals presented are approximate.

. LOR = Limit of Reporting.

. Concentrations in italicized text indicate those parameters where the Limit of Reporting is higher than the respective PWQO criteria.
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APPENDIX A:
DRAFT PLAN OF SUBDIVISION AND

ECOLOGICAL LAND CLASSIFICATION MAPPING
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APPENDIX B:
WATER WELL RECORDS
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O n ta r i o @ (https://www.ontario.ca/page/government-ontario)

Map: Well records
This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue (https://data.ontario.ca/dataset/well-records) .

Go Back to Map

Well ID

Well ID Number: 7231243
Well Audit Number: C13763
Well Tag Number: A023282

This table contains information from the original well record and any subsequent updates.

This well is part of a well cluster.
The information below is extracted from the cluster well record.
More information on the cluster well record (related to other wells in the cluster)

is also available.


https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario

Well Location

Address of Well Location

Township

Lot

Concession

County/District/Municipality

City/Town/Village

Province

Postal Code

UTM Coordinates

Municipal Plan and Sublot Number

NICHOL TOWNSHIP

017

CON 11

WELLINGTON

ON

n/a

NAD83 — Zone 17
Easting: 545659.00
Northing: 4837939.00



Other

Overburden and Bedrock Materials Interval

General Most Common Other General
Colour Material Materials Description

Depth
From

Depth
To

Annular Space/Abandonment Sealing Record

Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed

Method of Construction & Well Use

Method of Construction Well Use



Status of Well

Construction Record - Casing

Inside Open Hole or material Depth
Diameter From

Depth
To

Construction Record - Screen

Outside Material Depth Depth
Diameter From To



Well Contractor and Well Technician Information

Well Contractor's Licence Number; 7302

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason

Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth

Recommended pump rate



Well Production

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level
SWL

1 1

2 2

3 3

4 4

5 5

10 10



15

20

25

30

40

45

50

60

15

20

25

30

40

45

50

60

Water Details

Water Found at Depth

Kind



Hole Diameter

Depth Depth Diameter
From To

Audit Number: C13763

Date Well Completed: March 09, 2011

Date Well Record Received by MOE: March 31, 2011



Related

How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-environment-

map#wells)
Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-records/resource/3031344e-

e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014


https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77

9/15/22, 11:53 AM Map: Well records | ontario.ca

O n ta r i o @ (https://www.ontario.ca/page/government-ontario)

Map: Well records

This map allows you to search and view well record information from
reported wells in Ontario.

Full dataset is available in the Open Data catalogue
(https://data.ontario.ca/dataset/well-records).

Go Back to Map

Well ID

Well ID Number: 6715822
Well Audit Number: 250613
Well Tag Number: A06382

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location WALDER STREET
Township NICHOL TOWNSHIP
Lot

Concession

https://www.ontario.ca/page/map-well-records 117


https://data.ontario.ca/dataset/well-records
https://www.ontario.ca/page/government-ontario

9/15/22, 11:53 AM Map: Well records | ontario.ca

County/District/Municipality WELLINGTON
City/Town/Village ELORA

Province ON

Postal Code n/a

UTM Coordinates NAD83 — Zone 17

Easting: 546007.00
Northing: 4838178.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General Most Other General Depth
Colour Common Materials Description From
Material

Depth
To

Annular Space/Abandonment Sealing Record

Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed

PORTLAND CEMENT

https://www.ontario.ca/page/map-well-records

217



9/15/22, 11:53 AM Map: Well records | ontario.ca

Method of Construction & Well Use

Method of Construction Well Use

Status of Well

Construction Record - Casing

Inside Open Hole or material Depth
Diameter From

Depth
To

Construction Record - Screen

Outside Material Depth Depth
Diameter From To

https://www.ontario.ca/page/map-well-records

3/7
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Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7238

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason

Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth

Recommended pump rate

Well Production

Disinfected?

Draw Down & Recovery

Draw Down Draw Down Recovery Recovery

https://www.ontario.ca/page/map-well-records 4/7
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Time(min) Water level Time(min) Water level
SWL

1 1
2 2
3 3
4 4
5 5
10 10
15 15
20 20
25 25
30 30
40 40
45 45
50 50

https://www.ontario.ca/page/map-well-records 5/7
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60 60

Water Details

Water Found at Depth Kind

Hole Diameter

Depth Depth Diameter
From To

Audit Number: Z50613

Date Well Completed: June 30, 2006

Date Well Record Received by MOE: July 14, 2006

https://www.ontario.ca/page/map-well-records

6/7



9/15/22, 11:53 AM Map: Well records | ontario.ca

Related
How to use a Ministry of the Environment map (https://www.ontario.ca/page/how-use-ministry-

environment-map#wells)

Technical documentation: Metadata record (https://data.ontario.ca/dataset/well-
records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77)

Updated: October 18, 2021
Published: March 20, 2014

https://www.ontario.ca/page/map-well-records 717


https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://data.ontario.ca/dataset/well-records/resource/3031344e-e3f2-48d5-888c-c1deadfd2f77
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[ ADDRE 4 i © [oATE oF INSPECTION INSPECTOR
(8 - / ;5
B . s [*7] /d gl
g Z 2 /0 K.~ g s/ L A’ W ] =
- ¢ [NAME OF DRILLER OR BORER 4 LICENCE NUMBER = |REMARKS:
- :
1]
Z z F ol g ~
o sﬁznuks oF oNT?ACT:fn ‘, SUBMISSION DATE i CS8S.S8
A . [
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Ministry of
the Environment

Ontario

Instructions for Completing Form

Well Tag T~

B
rbelow)

A 035811
0354l

* For use in the Province of Ontario only. This document ig.

a permanent legal document. Please retain fqr future reference.

.
i

N

‘Well Record

* Regulafjon 903 Ontario Water Resources Act

i &

of

—_—

page

: All Sections must be completed in full to avond delays in pfocessing. Further instructions ant. ‘explanations fare available on the back of this form.
: gﬁestut)ns regarding corr;ple:‘lnlgI gns appl:‘(t:agc;n %7:0219 cii‘lrncted to the Water WeII Management Coordm tor at 416-235-6203.
metre measurements shall be reported to of a8 metre:
* Please prl_pt clearly in blue or black ink only. T Mlnl*ry Use Only
Well Owner’s'Information and Location of Well Informati MUN, CON ' LOT
ey ic ol - Lenpa We TP,y 3 (2
RR#/Street Number/Name ; ‘Cltyﬂ}'owanIIage | Site vompartment/BIock/Tract etc,
b L B ; .
GPS Reading ’f;ADa | !Zone| !;a*ztmgﬁ’ : );/ - Northlng « .1 Unit Make/Model . - - | Mode of Operation: ) Undlfferentlated [} Averaged
| Ll LT 7. A 1 g e Differentiated, specify
Log of Overburden and Bedrock Materials (see mstructlpns)_
General Colour|  Most common material Other Materials| """General Description E|>:epth Metres
rom To
Broner | ST Tite o R
LBy 5/1 T SAND i 5| s
Hole Diameter Construction Record Test of Well Yield
Depth !_\/Ietres Dia.meter Inside ' Wall Depth Metres Pumping test nf ethgd Draw Down Recovery
From To Centimetres diam Material thickness ] " |Time Water Levell Time |Water Level
- - centimetres centimetres From To min | Mefres | min| Metres
> Y.L 22 ‘ _.'[n Pump intake sdtat - [Static
- Casing (metres) Level
[“Isteel [ |Fibreglass ] Pumping rate - 1 1
: [WPiastic[ ] Concrete | V2, ) { (tree/imin)
i oncrete « . - -
Water Record. . £/ [ ] Galvanized Duration of punping 2 2
Wat i i
at.ﬁfﬁgt}gs / Kind of Water : []steel [ JFibreglass|. . hrs * mn
L Im [JFresh [Sulphur % []Plastic[ ] Concrete an; ' Wait: rievgiend | 3 3
' umpi
[(Jeas  [Jsatty []Minerals [ Galvanized 9 fhetres
I:l Other: Fecommended pump | 4 4
P Steel Fibreglass pe.
m  [JFresh [JSulphur a _ U [IShallow [J]Deep|
[ Gas [Clsalty [ ]Minerals [ ]Piastic[ ] Concrete Recommendedipump | 5 5
[ ] Other: [ ]Galvanized depth. hetres
L im [JFresh [ Sulphur Screen Rt:gommended pbump | 10 10
[ lGas . [Jsalty []Minerals Outside | — gyeq, [JFibregiass]  Siol No.  (iresimi 15 15
[]other: diam Plastic [ |Céncrets - . ~ | { f flowing give réte - 20 20
After test of well yield, water was ) @ as IC_D nerete ) ! S W, (3 (litres/min 25 25
[_]Clearand sediment free “' [ JGalvanized i If pumping discaptin- | 3¢ 30 -
. " ued, give reasor,. =
[] Other, specify No Casing|or Screen. 40 40 .
50 50 *
i Open hole
|Chiorinated [1¥es  [INo U 60 60
Plugging and Sealing Record ] Annular space| [] ‘Abandonment Location of Well >

Depth set at - Metres [y 1aari ite | ot sy, Velume Placed In diagram below show distances of
From To Material and type (bentonite slurry, neat cement slurry) etc. (cubic metres) Indicate o frow.
e i k&c“fa" “FC Pﬂ',{f‘fﬁ é by A=E-¥ I
L lys 2 Y el ¢, | PR TR B '
/:;/ o
=
Method of Construction
] Cable Tool [CJRotary (air) [] biamond (] Digging
mBotary (conventional)  [] Air percussion [] Jetting ] other I8 ‘
[ TiRotary (reverse) [IBoring [ Driving . i - g
Water Use ‘ S
[ ] Domestic []Industrial [] Public Supply ] other %‘_‘4
|1 Stock ] Commercial (] Not used evyhe
(i Irrigtion [ IMunicipal [[] Cooling & air conditioning

gl from road, lot line, and building.

Final Status of Well

Audit No. 7 39731

Date Well Completed d MM
;n,:m, | o} | zﬁ

[] water Supply "] Recharge well [] Unfinished [

Abandoned, (Other)

Was the well owner's information

Date Delivered YYYY MM DD

0506E (09/03) Contractor's Copy [|“Ministry’s

Copy [I Well Owner’s Copy []

Observation well [] Abandoned, insufficient supply ~ [] Dewatering _ package delivered? [Yes [0 Goile |02 ] i
Test Hole |:|Abandoned poor quality |:|Replacement well -
Well ContractorlTechnlclan Information Minisfry Use Only
Name of Well Contractor Weli Contractor’s Licence No. Data Source Contv 2
Am’«guaak Dr: l‘;\‘i -.Y{ 7,? .} N .38
Business Address {street name, ndmber, Gity etc.) _ Dafff&lvﬂ 'Iwmqivlm pp |Pateofinspection vyyy MM pp
CT15 Lo Rdy & welph Oar /V/H W ' |
Name of Well Technician (last name, firstname) ¥ Well Tech 1ician’s Licence No. Remarks Well Record Number
Hgﬂmg ALt .. T8
Signature of Techn lzn/ ontractor Date Submitted YYYY M%
e ,, I

ette formule est disponible en frangais
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Ministry The Ontario Water Resources Act /%(’ ’W/q

of the WATER WELL RECORD

Environment

i 7 uymicIp.
Ontario \. PRINT ONLY IN SPACES PROVIDED 6 7 0 7 2 4 5 Ié Z 3]
2. cueck XJ comrect sox wHERE ArPLICABLE :
COUNTY OR DISTRICT TOWNSHIP, BOROUGH. CITY. TOWN. VILLAGE CoN BTk TRACT SORVEY ETC. Lor 25.27

Yol T lur® Cow. /:{
Kl

EiLor 4 OnNT - w3l L /6 7%
B ¢330 & L?Eé’“ull'i..i.".'.l.".%

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

24

OEPYH - FEET

MOST }V
N
COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION

SAwp o | /O
CLay /¢ | So
G wa iz ¢ 50 59
GrAy | LjMESTOW E J9 J¢e
WHITE| LJMESTANE /6o 219

GENERAL COLOUR FROM T0

G bono 28 1.1 loos5d 108 1, ) 0059 i1 | eus0bS] [ ] BRAGUIAT L) Lo Lltole) L
[TZ—] LOLJLL‘LSIIJ!II[211IILllll!l|[ulll[lllllillnllllllll]l|L1lllilljll‘llli[ll‘l[llQ

g
SIZE(S) OF OPENING 31.33 | DIAMETER 34-38 |LENGTH  39.40
41])  WATER RECORD ((51) CASING & OPEN HOLE RECORD z | NS
w
3 INSIDE WALL DEPTH - FEET [T INCHES FEET
KIND OF WATER
.% AN MATERIAL ThICKNESS FROM O I'WATERIAL AND TYPE DEPTH TO 1OP eras | w0
B‘O""-‘ t MRESH 3 ] suLphur OF = 8 OF SCREEN
2 [J SALTY 4 ] MINERAL iy e 006,5 FEET
2 ] GALVANIZED p ?g .
N [ERTY N ig 4 !
| {3 FRESH 3 [J SULPHUR 3 ] CONCRETE
| 0 ey 4 O e « ) oren moL [ 61 ! PLUG(?ING & SEALING RECORD
: 800 ) STEEL 19 20.23] | OEPTH SET AT - FEET MATERIAL AND Typg  'CEMENT GROUT
! 20-23| [] FRESH 3 [] SULPHUR 24 0 . E CALVANIZED 2‘ " FROM To LEAO PACKER. ETC )
i -
| 2 [ SALTY 4[] MINERAL 3 [J CONCRETE [ j 10-11 14-17
| 25-281 | 1 FRESH 3 [] SULPHUR °° AfAOPEN HOLE
|
| z [] SALTY & [J MINERAL 242514 ] sTeEL 26 27-30 "2 2225
seho 2 [J GALVANIZED
30-331 | [J FRESM 3 (] SULPHUR 3 [0 CONCRETE 26-29 30-33 {[s0
2 [ SALTY 4 [] MINERAL & [0 OPEN HOLE
N
PUMPING YEST METHOD 10 | PUMPING RATE N4 | CURATION CGF PUMPING
Ez LOCATION OF WELL
1516 17-18 P
' O pumr 2 M'LE" JDO ; GPM Q HOURS MINS )
| p— watem teve 125 "€ rowrine IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING INE INDICATE RTH _BY b
- LEVEL PUMPING 2 (] RECOVERY Lot L CNO ’A7 7 (5 /V
w 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES [ 05w 7
w - 28.28 2931 32-32 35.37 - - "//7 Py o
PO O 1Yo 4o /w\/f‘ e b A
0 FEEY FEET FEET FEET FEET FEET S “f
Z tF FLOWING, 38-41 | PUMP INTAKE SET AT WATER AT END OF TESY 42 1 ; 7 w
= | cIvE matE L7 w -~
% - reer] 1 é/CLEAR 2 O cLouopY t AL =
=) | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 26-29 8
n_ PUMP PUMPIN
] sHALLOW MEEP SETTING /é 0 FEET | RATE boo; GPM J
50-53 "
. ;
"= S1P b ¥
1 WATER SUPPL s BANDONED, INSUFFICIENT SUPPLY
FINAL UPPLY (WY 0.t ——
STATUS 2z [J OBSERVATION WELL s [J ABANDONED POOR QUALITY
s [0 TEST HOLE 7 [ UNFINISHED
| OF WELL 4 [0 RECHARGE WELL
. ]
} 56 | er"nomestic s 0 COMMERCIAL i
oo ————
IP/srocx s [ MUNiCIPAL \_—_/*
WATER 3 [0 tRRIGATION 7 [1 PuBLIC SUPPLY o /QD
USE , 4 [0 INDUSTRIAL 8 [J COOLING OR AIR CONDITIONING
[1 otHER 3 (O wNor uses . . f
| ,, W a? o S
{ 1 MBL: ToO0L ¢ [1 BORING A4Q b
» METHOD 2 {J ROTARY (CONVENTIONAL) 3 [0 DIAMOND
} OF 3 0] ROTARY (REVERSE) s O JerminG -
.
| DRILLING 4 (3 ROTARY (AIR) s 0 DpRIVING o
s
| 0 AR PERCUSSION I DRILLERS REMARKS:
l 7
? NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA S8 | COMIRACTOR 58-82 nn:ﬁ 63-68 |30
_ . SouRce
| HARUEY H/lt 25¢H ||2 ] | 2564 04 8n
(@] < o
= | AooRess / , @) DATE OF INSPECTION insPECTOR
SRR "ELopa P ot o, 7
] ) - -
p- A bl i/ TH
‘ E NAME OF DRILLER OR BORER B LICENCE NUMBER [eeuanns: t/A/ o ;
; oo ;
| . TR
|3 AME wl( CSS.S8 .
| o =
| SIGNATURE O counuc*ron SUBMISSION DATE [
o '8
DAY MO YR o

NﬂNlSTRY GF THE ENVIRONMENT COPY FORM O G5s—4—77 FORW7




Water manageme. n Ontario ¢

i
2. CHECKKCORRECT BOX WHERE APPLICABLE L
TOWNSHIP, BOROUGH, CITY, TOWN, VlLLAGB.:h‘

" . - .

The Ontario Water Resources Commission Act

WATER WELL RECORD

15703758IF3?aaz

PRINT ONLY IN SPACES PROVIDED

1]

1 2

A

&

R

173

CON., BLOCK, TRACT, SURVEY,

Ll

22 23 24

LoT 25-27

COUNTY OR DISTRICT

Wellington

Nichol

A

OWNER (?NAME Fmﬁliora f;Fergus

ADDRESS

Town of Fergus

Cons foad 13

ETC. W_L

DATE COMPLETED

y ZONE
21 1
12

10

L1 7

EASTING

12

NORTHING

Y838 420 tg{ /3,574 @r 23l

ELEVATION

BASIN CODE

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR

MOST

OTHER MATERIALS

COMMON MATERIAL

GENERAL DESCRIPTION

DEPTH — FEET

FROM

TO

;;Pﬁmm

O/Qu

‘S.ZA‘JQ

@)

/0

/\hau

e/ay

/0

29

39

 bou Y

e i
AN 4

A&

2L

al.

e ko

49

Mot

A ¥

>~

\

I~

H

W

Qadidoslid | | \aadddast

l&lk’?ﬁﬁégl3 Gagd 124 1| L1l

b

N

|
HENEES

L
l

I
I_HHI Lt

1|

5 [0 AIR PERCUSSION -

DRIELERS REMARKS:

1% |10|Illlslllilllmllll11|Il|||lll||l|l|ll|ﬂll Illlllllil|
14 1 32 75 [13]
= SIZE(S) QF OPENING 31-33 DIAMETER 34-38 | LENGTH 39-40
[41] WATER RECORD [[SHCASING & OPEN HOLE RECORD | | Z iorno)
WATER FOUND INSIDE, WALL DEPTH — FEET
1Y) INCHES FEET)|
AT — FEET KIND OF WATER ( DIAM MATERIAL THICKNESS ¢ |[MATERIAL AND TYPE DEPTH T0 TOP a1-44] 80
FROM TO
RS vy CHES INCHES sy OF SCREEN
lngRE::I i S ;T::::R 0 27-11 I‘MEEL 12 13151 { ¢n FEEY
SAL L 2[] GALVANIZED OQ%?
15-18 19 ™
3 ] CONCRETE
| QFREsH 3 O suLpHUR f/ 0 concrere. 4 PLUGGING & SEALING RECORD
2CIsALTY 4 [J MINERAL = 8 %023 DEPTH SET AT — FEET
7-18 2 -
20-23 22 177181 [ STEEL MATERIAL AND TYPE vl
fOFRESH 3 [J SULPHUR 2] GALVANIZED FROM 10 LEAD . ETC.)
20saLty 4 [] MINERAL 3] CONCRETE T0-13 12-17
25-28 29
tCIFRESH 3 (] SULPHUR — 4 0 OPEN HOLE - —
2[7SALTY 4 (] MINERAL 2511 £ STEEL i 18-21 228
2 [] GALVANIZED
30-33 3480y
T FRESH 3 [J SULPHUR 3 ] CONCRETE 26-29 30-33|( 80
2 [1SALTY 4 [ MINERAL 4[] OPEN HOLE
PUMPING TEST METHOD 10 [PUMPING RATE 11-14] DURATION OF PUMPING
LOCATION OF WELL
10 pump 2] BAILER — HOURS MINS
o ———— T ) IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
- STATIC T WATER LEVELS DURING PUMPING LOT LINE. [INDICATE NORTH BY ARROW.
" LEVEL PUMPING 2] RECOVERY
[TT] 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
[ 26- 29-31 32-34 35-37,
iy - 2
o FEET FEET FEET FEET FEET FEET wdle viagram as for HOIQ # 5
z IF FLOWING, 38-41| PUMP INTAKE SET AT WATER AT END OF TEST 42
GIVE RATE R
e 1 2
a - FEET O cLear 0 cLoupy
z RECOMMENDED PUMP TYPE RECOMMENDED 43-45| RECOMMENDED 46-49
: PUMP PUMPING
a O suaLLow [ DEEP SETTING FEET | RATE GPM.
50-53
___________ GPM. /FT. SPECIFIC CAPACITY
54 )
FINAL ' [] WATER SUPPLY 5[] ABANDONED, INSUFFICIENT SUPPLY
STATUS ;Nasznvmon WELL 6 [] ABANDONED, POOR QUALITY
3] TEST HOLE 7 [0 UNFINISHED
OF WELL 4[] RECHARGE WELL
55-56
1 [J DOMESTIC 5[] COMMERCIAL
WATER 2 (] stock 6 [ MUNICIPAL .
3 J IRRIGATION 73 PUBLIC SUPPLY
USE 4[] INDUSTRIAL 8[J COOLING OR AIR CONDITIONING
[0 oTHER Pt it .2 D 9 L:l NOT USED
57
1 caBLE TOoOL T 6 J BORING
METHOD 2YROTARY ;(CONVENTIONAL) “*- .. 7 [] DIAMOND
OF 3] ROTARY (REVERSE) * '™ 8 [0 JETTING
DRILLING 4 ] ROTARY (AIRY" 5 9 [0 DRIVING
H

NAME OF WELL CONTRACTOR

foralta Lrilling LwoL

LICENCE NUMBER

1657

DATA
SOURCE

o

8 CONTRACTOR 59-62

/ 1657

160970

63-68

0

2210 King Street i:.., Kitchener, Ont.

DATE OF INSPECTION

INSPECTOR

P

N

orm Tober

NAME OF DRILLER OR BORER

LICENCE NUMBER

CONTRACTO,K

SUBMISSION DATE

OFFICE' USE ONLY

REMARKS:

SIGNATURE CONTRA
7
<
;

OWRCE COPY

okl wSept. Q70|

A



The Ontario Water Resources Commussuon Ac'r

WATER WELL RECORD | |
. MUNICIP.
Water management in Ontario  pRiNT ONLY IN SPACES PROVIDED 11 | 67 0 3 756 ga -2 Q Qﬂ Q,%Aj I]J_%

2. CHECKNCORRECT BOX WHERE APPLICABLE T3 T 4 22 BN
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE 5 9[CON., BLOCK, TRACT, SURVEY, ETC A: ,// Lot 25-27
Well Nichol L Con, Road 13 018
OWNER (SURNAME F - ADDRESS DATE COMPLETED ?
Town Flora Fergus Town of Fergus o OB Q émz
u ZONE EASTING NORTHING RC. ELEVATION BASIN CODE ur .
<@y\ 77 5daa40 |ghasdsg & fasd g laail bl
1 1
LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
MOST DEPTH — FEET
GENERAL COLGUR COMMON MATERIAL " OTHE«RV MATERIA‘%S . < GENERAL DESCRIPTION ‘ FROM To

B"own C—/aa rocftrs sao Pz & /1
QM(J e lay rac,/rc // i 4
- AoulJe» 39 #
rec kr HE | S

L U

31/ baneagsa | laoaddastzo | ldo4d 3l | odsd R4 | B
Lol L

|
?%‘ |mi1|1N||5||||JJ|21u|||||1||HaZ|u|1|11\lHuiHHJ\llJJISAH«

SIZE(S) OF OPENING 31-33 |DIAMETER 34-38 | LENGTH 39-40
a1, WATER RECORD }A[S1/CASING & OPEN HOLE RECORD| | Z it o)
WATER FOUND INS1 WALL DEPTH — FEET
KIND OF WATER W INCHES FEET
AT — FEET w N onlt. MATERIAL THIINC::EESSS FROM I 10 o¢ [MATERIAL AND TYPE DEoPr";cTRo:ET:P 37-44] 80
10-13 14
1OFresH 3 [J SULPHUR > o
/ 2 4 0-11} ¢ EEL 12 | 13-16 ) FEET
O sALTY (] MINERAL [Q 2 [ GALVANIZED C/§S_J
15-18] 19
1 3] CONCRETE
\Qrmesn 25 supnur x* 20 conenere o |4~= |[[61] PLUGGING & SEALING RECORD
s 30 2 78 1 O STEEL " e DEPTH SET AT - FEET MATERIAL AND TYPE el
O FRESH SULPHUR 2] GALVANIZED FROM 1O LEAD PACKER, ETC.)
20 saLTY 4 O MINERAL 3[7] CONCRETE T0-13 Ta-17 R
pi g 73 - =
1CJFRESH 3 [ SULPHUR — L) OPEN HOLE — - e
2[JsALTY 4[] MINERAL 10 sTEEL 18-21 2225
30-33 34|ad 2] GALVANIZED
I[JFRESH 3 [J SULPHUR 3 ] CONCRETE 26-23 30-33|[ 80
SN 2[JSALTY 4[] MINERAL 4[] OPEN HOLE
1
PUMPL TEST METHOD 10| PUMPING RATE 11-14| DURATION OF PUMPING
A o LOCATION OF WELL
‘ PUMP BAILER cPM HOURS MINS
|} == - IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
— STATIC WATER LEVEL WATER LEVELS DURING 0 PUMPING LOT LINE. INDICATE NORTH BY ARROW.
LEVEL 2 [] RECOVERY
W PUMPING
w 19-21 22-24| 15 MINUTES 30 MINUTES 4% MINUTES 60 MINUTES
- 26-28 : 9-31 32-34 35-37
B i 3 v2 /
o reer| . eerr er| | eer ger et Same Diagram as for Hole #5
z 1F FLOWING, 38-411 pUMP INTAKE SET AT H WATER AT END OF TEST 42
GIVE RATE %
o GPM i | 'O ctEar 20 crouoy
- 3
i RECOMMENDED PUMP TYPE RECOMMENDED i 43-45| RECOMMENDED 46-49
S PUMP PUMPING
a ] sHattow (] oeep SETTING FEET | RATE GPM.
50-53
___________ GPM./FT. SPECIFIC_CAPAGITY
54
! [0 WATER SUPPLY 53] ABANDONED, INSUFFICIENT SUPPLY
FINAL
STATUS BSERVATION WELL Gp ABANDONED, POOR QUALITY
(] TEST HOLE 7] UNFINISHED
OF WELL 4] RECHARGE WELL 1
£5-56 A
10 DOMESTIC 5[] COMMERCIAL
2] stock 6 [ MUNICIPAL
WATER 3 [0 IRRIGATION 70 Pimuc SUPPLY » ;
USE_ 4[] INDUSTRIAL 83 CQOLING OR AIR'CONDITIONING ° ‘
O oTHER W—Bﬂm USED
57
'] cABLE TOOL 6 (] BORING
METHOD OTARY (CONVENTIONAL) 7] DIAMOND
OF OTARY (REVERSE) 8 [ JETTING
DRILLING 4[] ROTARY (AIR) 9 O DRIVING
S
J AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER - DATA 58| CONTRACTOR 59-62| DATEREC 7 0 63-68 | 80
- 17609
-
olCoralta Drilling Ltd., 1657 | |2/ /667
== |ADDRESS o DATE OF INSPECTION INSPECTOR
U
2| 2210 King Street. E. , Kitchener, Ont. | |4 F /L A
¢ [NAME OF DRILLER OR Eonsk LICENCE NUMBER 2 [REMARKS:
E 3 S8
l 1.
5.
o] SIGNATURE OF C NTR TOR SUBMISSION DATE i
: '™
i o

’ 44%/ P oadly—woSeptyl970
OWRC COPY
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Well Tag No. (Mat:e Sticker and/or Print Below}

fw ‘S“g WeH Record

Ministry of
Z}H Oﬂtaﬁ{) the Environment l Regulation 803 Onfario Water Resources Act
Measurements recorded in: i Metric ] tmperial N@‘L Q@C@ vesr Page 1 of

Well Owner's Information =

First Name

i Last rame f Orgamzaimn

©ro. Waﬁ‘iﬂ

—‘)-rmﬁpe.f -Q;:. { I:f

E ~-mait Addre@s -

1 weilt Constrsclad
by Wel Owner

Mailing Address (Street Nﬁmher.’Namp)

%‘—fscb_ Garr'a- f‘@o.cl

i‘v‘iumc:parsty iPfovince

: Postat Code

Te %sﬁg}han.e Noa. {ine. area code}

_\««/¢ 'm:sc}aﬂ. Gﬁlw"@ M@’P) !5(1)

Well-Lotation : o .
Address of Well Location (S%reel Number.’?\iame) Tewnshm gLat Conressmn
4SO (Gerrle ,-@cu:\, | R
County/DmstrictMunicipalily CityfTown/Villa Province Poslal Code
..... ' f lGDF‘CL\_ Ontario
Mumcspai PEan and Sublot Number Other

LM Crordinates | Zone Northin

NAD 83 7S

Easling

SHE 836

?%332@4

Overbiirden and Bedrock Mamnalsmbandonment Sealing Record (see instructions on me bick of #iis form) -

General Colour | Most Common Material

Other Materials

General Dascription

t)epth I(mfﬁ)
From Ta

oo

\ALETT

L = Annular Space Lo R ~Resulis of Well Yield Tekting. oo
Depih Set at (mAt) | Type of Sealant Used Volume Placed Aﬁer test of wel yred waler was: Braw Down Remverv
From | o {Maleriat and Type} e} {1 Clear and sand fres Time | Waler Level | Tima | Water Level
& i ;LQ S;’ [} Other, specify (mink} () Limn}] (R
¢ R : : o Statie
i pumping discontinued, give reason: L ovel .
..... 1 1
Pump intake sel at {mAl) 2 2
e 3 3
" Method of Construction -~ | - ~Well Use || rate fhmn GEM)
[Icabte Toot [ Diamond [} Putic 1 Commerdial {7} Mot used i : 4 4
{_,_3 Retary {Conventional) [ | Jetting [ Domastic 1 Municipat 4 Dewatering uratian of pumping ) =
™} Rotary (Reverse) (T orving 7] Livestoek [J TestHole . L Monitoring { | oo hrs+ in 5 a
I Bonng [l oigaing [ irrigatian £.] Cooling & Alr Condilibriing Final water levet end of pumping gmit) 10 10
7 Air percussion 1 B Industrist cen
oM if} 3
L] Other, specify .. L] Ottfer, specily. . i el I flowing give rate fimin 7 GPM) 148 15
Construci:on Recard Casing N 1o Status of Well on 26
Dgr.a%da {%p{lgn Haleﬁ@;ﬁMatFna! Wwali Depih (mf’ff} [ Waler Supply ‘Recommended pomp deplit fmi)
famaler alvanized, Fibreglass,. | Thickiess. ) 2 '
{erndng Concrele, Plastc, Sleen o) Fronii-- a g fs:i:;fem el 25 25
. p L/ : Y I lé 5 memi; el Recormmended pump ra%e 3'('3 30
al G _(f)_.- A .} Recharg fimin / GPM)
2‘ : @’ 2'5 : o ”S“ 1 Dewatering Well
[ Obi*_?“’?ﬁﬂn andfor | el production f/imin / GPM) 4_(} 49
g Maniloring Hole =
117 Alteration o 5 =0 0
{Constructicn) D:fsfnfﬂcmd - N
] Abandoned, L Yes 60 60

insufficisnt Supply

. ..Ce’ris'trucﬁoh Record-Screen =« . oo

1 pbandoned, Foar

Qutside

: talerial i Depth
Do’ | Plastic, Galvanized, Steelf}  SOTNO- g

Weler Chaality
gkbar‘admvd other,

(m/{.t)

225 Pve_ o s

ZC ) S" Sﬁfffynca JcaL
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: 1518 19 O 3 [7] CONCRETE
, 1Ormesh 3 Cisuenur | (/2 120 s |F=F PLUGGING & SEALING RECORD
| 2(]SALTY 4 [ MINERAL L] OPEN HOLE SET AT FEET
553 = 17-1811 [] STEEL s 20-23 DEPTH SET A | MATERIAL AND TYPE (CE“EN; GROUTC,
10FRESH 3 [J SULPHUR 2 (] GALVANIZED FROM 0 .| Y LEAD PACKER, ETC.)
2[0saLry 4[] MINERAL 3 [J CONCRETE 10-13 =k 5
-28
= | [FRESH 3 [] SULPHUR"® 4[] OPEN HOLE .
2 D SALTY 4 D MINERAL 24-25( 1 E] STEEL 26 27-3 18-21 22-25
2 ] GALVANIZED
30-3
3 [OFRESH 3 SULPHUR“ ) 3 [ CONCRETE 26-29 30-33|[80
2] SALTY 4 [] MINERAL 4 [] OPEN HOLE
PUMPING TEST METHOD 10| PUMPING RATE 11-14 [ DURATION OF PUMPING
o e LOCATION OF WELL
10 pump  2[] BAILER SPM. HOURS MINS.
75 IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
- STATIC WATER LREL WATER LEVELS DURING 1 O PUMPING LOT LINE. INDICATE NORTH BY ARROW.
" LEVEL PUMPING 2 [] RECOVERY
(V7] 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES -
w : B - Same Diagram as for Hole #5
o FEET FEET FEET FEET FEET FEET
z IF FLOWING, 3B-41| PUMP INTAKE SET AT WATER AT END OF TEST 42
GIVE RATE
o -~ reer| 'O CLEAR 2[] cLoupy
z RECOMMENDED PUMP TYPE RECOMMENDED 43-45 | RECOMMENDED 46-49
: PUMP PUMPING
a [J sHaLLow [ DEEP SETTING FEET [ RATE GPM.
50-53
___________ GPM./FT. SPECIFIC_CAPACITY
54/ }
FINAL 1] WATER SUPPLY 5 [J ABANDONED, INSUFFICIENT SUPPLY
STATUS }K)assavmon WELL 6 (] ABANDONED, POOR QUALITY
TEST HOLE 7 ] UNFINISHED
{ OF WELL 4] RECHARGE WELL
55-56
1 7 DOMESTIC 5[] COMMERCIAL
2[0,5T0CK 6] MUNICIPAL. '
B & 3 4
WATER 317 IRRIGATION 70 PuBLIC SUPPLY i
USE 4[] INDUSTRIAL 8] COOLING OR AIR CONDITIONING
O oTHER W&aﬂg O NoT UuseED
57| .
1 BLE TOOL 6 [] BORING
METHOD 2[MPROTARY (CONVENTIONAL) 7 ] DIAMOND
OF ' ROTARY (REVERSE) 8 [ JETTING
DRILLING 4[] ROTARY (AIR) 9 [ DRIVING
5
[J AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA 58 CONTRACTOR 59-62; DATE RECEIVED 63-68| 80
o ] > | source / / 0
| Coralta Drllling Ltd. , 1657 2 57 16097
(= ADDRéSé . N © [DATE OF INSPECTION INSPECTOR
) 10 King Street E., Kitchener, Ont. ,
g - h =
O¢ {NAME OF DRILLER OR BORER ™ R LICENCE NUMBER = [REMARKS:
s Norm Tober w
o SIGNATURE F CONTRACTOR SUBMISSION DATE i E 5303
o )’% Septy 19705
‘ LT DAY YR.—

OWRC COPY




3 Ministry Df.the Environment,  [\e Tag No. (Piace Sticker and/or Print Below) Well Record
S Ontarlo Conservation and Parks
Regulfation 903 Ontario Water Resources Act

Measurements recorded in: Metric uzﬂ‘m/ﬁerial A ?.q ég éig Page / of /

Adclress nf Well LDE:EltIDI"I (Street Numben’Name) T Tr.::-wnshlp T . 'Lntw = *‘Cnncesslun B
(550 (herte (25;/ Cc’m\hl'rt/ [u'g //N;.. Kesn.. P{ (+ 1§

CuuntnytstrlcUMunic:ip:?lity City/Town/Village F'I'DVII"IGE‘ Postal Code

Ve pler, E oo _ Gntario 1 31 S o
UTM Coordinates e ,Easting Northing ‘ Municipal Plan and Sublot Number Other

nao |813|) T 514415191014 B3L 4/ G

Overt “j!_.i;“_f:m:J‘j::gﬁﬁﬂgﬁggj:ﬁ;4_“_ laterialstAbandonmerit:Sealing Record sasinstrictions.on the batk ortais form) i T R
General Colour Most Common Material , Other Materials FmEnEF'th {m*‘?:%

B s Annlar Spaee e e e i e P Results of Well Yield Testing T
Depth Set at (m/ft) Type of Sealant Used Vﬂlume Placed Aﬁer test -::fwell yleld water was: Draw Down Recnvery
From To (Materiaf and Type) (/%) Clear and sand free Time | Water Level | Time | Water Level

Other, specify (min)|  (mM) |(min}| (mAY)
. . . . - | Static
If pumping discontinued, give reason: Level
1 1
Pump intake set at (m/2) 2 5
———— ———r————eee ——— —wmarn ] | Pumping rate (imin/ GPM) 3 3.
hemu%mﬂ{fiu bt b Edrfﬂf Gﬂ ‘I\Ev" I:Ilc':tl “-ﬂ.-f:ih“”r ;:f:ml g o, ;TM* fn;' e we’" UEE‘ .,,rwl Ium?,
Cable Tool Diamaond Public Cn:-rnmernlal Not used : : 4 4
Rotary {Conventional) Jetting Domestic Municipal Dewatering Duration of pumping _ 5 5
Rotary (Reverse) Driving Livestock Test Hole Monitoring hrs + min
Boring Digging irrigation Cooling & Ajr Conditicning Final water level end of pumping (m//) 10 10
Alr percussion indusirial
Other, specily Other, specily If flowing give rate {¥min/ GPM) 15 15
AR construction’Record - ICasing Tk Ha s i Statusiof el 20 20
Dlnsld?e Open Hole OR Material Wall DEDth (m’ﬂ‘) Water Supply Recommended pump depth (m/)
{cm/in) | Concrete, Plastic, Stesl) |  (crmin) From To i 25 29
Recommended pump rate 30
Recharge YWell (/rin / GPM) 30
Dewatering YWell
Observation and/or : : 40 40
e Well production (/min / GFM)
Monitoring Hole
Alteration _ >0 >0
(Construction) Disinfected?
Abandoned, T 185 No 60 60
— B [nsufficient Supply T —
fo anstm ctmn Recu rd u-,.SE[:ErE n e fﬁ ff:gfﬁ;;lr:;; i ‘,j “r Abandoned. Poor R S ety LR ap uf Well anatmn R e e o
u15|de Material Depth (/D) Water Quality Please provide a map belc:w following mstructlnns on the back
(crvin) ¢, Galvanzed, Steel) From To _ , other, e — — _I
specify
! f }
t
comy ¥
Other, specify _ & i; 2 ! r\!”

J'-wnl '-';-'1 ALy 1-“-' 1_';:"'-5.'.. ik r'.'- Ly et B oy e .x_f_.F i . | | i

e m& SwiWiater Detalls i ooic i it Hole Diameter . : ]‘\3 !

Water found at Depth |Kind of Water: Fresh Untested Depth (i) Dlameter _l

(m/ff) [ |Gas| [_]Other, specify From 10 (cmity e ey | e 6 |
; - ) . -
Water found at Depth |Kind of Water: | JFresh [ JUntested| ¢ C{ ; v E el
(m/At) | 1Gas Other, specify é/ / 4 5- C/ /7 )’
Water found at Depth |Kind of Water: Fresh | |Untested £
{mf) | 1Gas Other, specify l nJ
s Welbicontracter.and Well Technician Information ey W,
Buslness Narne -:::f WE:I! Contractor Well Cnntractors Llcence Nu e 1l e
Cinnp Sl $ VLQ/PM{?ﬂ’/d[p 7\ b 2T Lolhoae St
Busingss Address (StreefNumber/Name) Municipality , Comments:
70513 Jodn Lihe. b d(mmé%
Province F'DE‘IZE| Code Business E-mail Address
Oh~ I /_H/; }.-‘U;cell nwt?er’s Date Package Delivered
Bus.Telephone No. {inc. area -::nde) Name of Well Technician (Last Name, First Name) g'aggga;n - .
¢ | delivered
’lld g 2“:‘.3 -5 ‘ E_ﬂ 7 ,471) [U’i ‘?"’f/ﬂ / . ™ Date Work Completed
Well Technician's Licence No. |Signature of Techmjcian and/er Contractor |Date Submifted A7) TES J AN 1 g 2021
IR elye S| O (o) Receita

Q506E (2018/12) @ Queen's Pnnterfnr Dntarln 2018

Ministry’s Copy



24 0%

The Ontario Water Resources Commission Act

WATER WELL RECORD

. 1 6 7 MUNICIP
1. PRINT ONLY IN SPACES PROVIDED [E { O 3 6 1 )’ ’
2. CHECKNCORRECT BOX WHERE APPLICABLE 10 15 22 23 24
TOWNSHIP, BOROUG TOWN VILLAGE v 3 |CON., BLOCK, TRACT, SURVEY ETC. 25-27
H . ?
G JA cﬂ/ g

DATE COMPLETED 48-53 /
- 1

/ ? 3 . - Mo.ﬁ,gv 72

G RC. ELEVATION BASIN CODE [ o v
/13151 ‘5’ Izj I A
25 26 a7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
GENERAL COLOUR MOST . DEPTH — FEET
COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION p— o

| M /@év ¢l 6/
| /-Ié’/w,,éiw@,d; £ /224

C

oaad lasd | azzddng | Lo 1101
i |

L Lo bbb o P b b b I
Ll L | | Lol |

Lo
IIIII

32 ||||Hllll]||||||1lz||ll Lol o bbbl b 1
. 1 2 10 14 15 21 43 54 65 75 80
| d SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH _ 39-40
:CM WATER RECORD /] ASING & OPEN HOLE RECORD| | Z/iorro
1 WATE ouuuf‘l K ’:‘S)D( WALL DEPTH — FEET
> KIND OF WATER w INCHES FEET|
FEET -1 OTAM. MATERIAL THICKNESS FROM T0 ¢ [MATERIAL AND TYPE DEFTH TO TOP AT44] 80
] 10-13 ) D 14 INCHES . INCHES u OF SCREEN
i 0 2 XRESH 3 (] SULPHUR =T ?KSTEEL = = = = | &
! ! . w
i v 4 FEET
] gl. b [TSALTY [ MINERAL .* o eaLvaniZED 198 o P{
15-18 19
1OfResn s Osupkur T | gl (B0 SONEEE [61] PLUGGING & SEALING RECORD
! 2[SALTY 4 [J MINERAL 4 [J OPEN HOLE 0247 —
- - T — FEET
‘ 7023 7y 17-1811 [ STEEL 19 20-23 DEPTH § FEE MATERIAL AND TYPE (CEMENT GROUT,
1 [JfFrResH 3 [J SULPHUR 2 ] GALVANIZED FROM TO LEAD PACKER, ETC.)
} 20sALTY 4 [J MINERAL 3] CONCRETE 0;22& 10-13 Ta-17
H 25-28 29
‘ tCJFRESH 3 [] SULPHUR 4 3¢rOPEN HOLE - Bt o
\ 2[0SALTY 4 [J MINERAL 24-25| 1 [] STEEL E 18-21 -
2 [ GALVANIZED
! 30-33 34|80 L
{ V[JFRESH 3 [] SULPHUR 3 {7 CONCRETE 26-29 30-33|[ 80
;v o~ 2[)SALTY 4 [] MINERAL = # -
' N,
! PUMPING TEST METHOD 10| PUMPING RATE 11-14] DURATION OF PUMPING
o LOCATION OF WELL
‘ PUMP BAILER ydﬂ‘s GPM. (2 2 HOURS MINS.
- oaren v 5 | IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
— STATIC TER LEVEL.., WATER LEVELS DURING 2KpumpinG LOT LINE. 'INDICATE NORTH BY ARRO .
" LEVEL PLMPING 2 [] RECOVERY B ad
(1Y) 19-2t 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES t
26-28 29-31 32-34 5-37 ‘ . ;.
Cpsst | 075 75" & TR AT NS
0‘ FEET FEET FEET FEET] FEET FEET
IF FLOWING, 38-41| PUMP INTAKE SET AT WATER AT END OF TEST 42
z GIVE RATE : (“
o cPm. ceer] K CLEAR  2(] cLoupy RS
z RECOMMENDED PUMP TYPE RECOMMENDED 43-45| RECOMMENDED 46-49
) PUMP PUM ‘ ’
a [J SHALLOW ﬁDEEP SETTING é?& FEET nnséﬂ GPM. : .
50-53 4 =
_QOQI_[__ GPM./FT. SPECIFIC CAPACITY } °, |
= S5 X |
FINAL ;ﬁwnsk SUPPLY S [] ABANDONED, INSUFFICIENT SUPPLY LYY
STATUS [J OBSERVATION WELL 6 (] ABANDONED, POOR QUALITY —
3[7] TEST HOLE 7 (J UNFINISHED i I\
OF WELL 4[] RECHARGE WELL . : " |
! " H o’
55-56 >
,[ ?foomssnc 5[] COMMERCIAL i * !
| 1 sTock 6] MUNICIPAL ]
i WATER 3 IRRIGATION 7[J puBLIC SUPPLY é ? '~ ‘
USE 4[] INDUSTRIAL 8] COOLING OR AIR CONDITIGNING ! i
;
O oTHER 9 [J NOT USED \\: A »
(8 k " o &\
57| ) .
1 caBLE ToOL s (] BORING \“ Cy ~ \&
METHOD 2[7] ROTARY (CONVENTIONAL) 7] DIAMOND i A
OF 3[] ROTARY (REVERSE) 8 [ JETTING f v
? DRILLING 4[] ROTARY (AIR) 9 [0 DRIVING i
‘ s !
! L) AIR PERCUSSION &) DRILLERS REMARKS:

NAME OF WELL ACTO, w LICENCE NUMBER DATA 58 CONTRACTOR 59-62| DATE RE{ 63-68| 80
SOURCE H
-
m e / 252/ T »

|

\ ADDRESS DATE OF INSPECTION INSPECTOR ]
s/ ng 1/ 0 56 7z

i REMARKS:

NAME OF DRILLER BORER w LICENCE NBMBER
SIGNATURE OF NTRACT! . SUBMISSION DATE
L § Z
/o el M DAY. MO 3 VRA_O

CONTRACTOR
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APPENDIX C:
BOREHOLE LOGS AND GRAIN SIZE ANALYSIS RESULTS



BOREHOLE 101

Page 1 of 1

Date Drilled: Jan. 25, 2006 Project No.: 06-004
Rig: CME 55 Project: Ainley Subdivision
Contractor: Aardvark Elevation: 413.64m Township of Centre Wellington
Drilling Method: HSA Logged by: CD Location: Elora
5 Pocket Penetrometer
ol B ® kPa ®
| 2|2 E Well 100 300
ps Fla> 2| o SOIL DESCRIPTION Installati : \
= % ) %_ © nstaliation  Injoisture Content % SPT (N)
2 | €18 €| & = Wp [-——-X---] WI ® Blows/0.3m =
[0] [0}
o (‘B [h's (% U>).. § 1IO 210 310 4I0 110 1 3l0 1 510 1 7IO 1 glo L
0fl_mO Ground Surface (m) 413.64 §
ER ™| Topsoil 0.00 0
3 _%: ~— | Dark brown silt, frozen 413.31 '5 g
i Sandy Silt Till 0.33 3
2_E: Compact brown sandy silt till, I
3 some clay, some gravel, moist <
ER — ] o
= © = 9.7 22
3T 4 |ss 1 ? 81 e =
| £ &
4 ; S[o &
i Sl 3
L= | ' 2 20.7 20
g |ssi@ 2 |2 411.84 S . "
G .2 Sand 1.80 S
32 :.+-:| Compact brown sand, very 411.54 @
74 - moist to wet /210 | [
3 Silty Sand : " »
3—5_ ss 3 Compact brown silty sand, wet '_ o a
I 8|
95 (g §
3 ol
1 5
105 21 27.7 1
I S 4 spoon sank through silty sand || ® 5
113 S ; under weight of rods
=) |—§
125
I al
1354 : 409.64 |of
3 | sand 4.00 Bl
3 H 18
143 /| Dense brown sand, trace silt, 2F
EN | wet St
af
= OF ® ]
F |SS 5 Silt Till 470 >l
163 Dense brown silt till, some 40864 |gf
g_‘ 5 sand, gravel and clay, moist  /~ 500 |o
173 End of Borehole 2 Please refer to section 4.7 of
I 5 this report for additional water
183 2 levels
I £
ER 3
193

CMT ENGINEERING INC.

1011 Industrial Crescent, Unit 1

St. Clements, Ontario  NOB 2MO
phone 519-699-5775 fax 519-699-4664
www.cmtinc.net




BOREHOLE 102

Page 1 of 1

Date Drilled: Jan. 25, 2006

Project No.: 06-004

Rig: CME 55 Project: Ainley Subdivision
Contractor: Aardvark Elevation: 414.37m Township of Centre Wellington
Drilling Method: HSA Logged by: CD Location: Elora
5 Pocket Penetrometer
[0)) \’; 'g o kPa ®
’g g < 5 Well 100 300
2 Fla> Z2)| o SOIL DESCRIPTION Installation [ !
T |els 2|3 nstaflation  Inoisture Content % SPT (N)
2 | €18 E| € Wp [-—-X-—]WI | = Blows/0.3m m
[0 [0}
a ((/g 4 (‘DU (-/>)s 110 2I0 3I0 410 1IO 1 3|0 1 510 1 710 1 910 |
Ofl—mo Ground Surface (m) 414.37
3 ™~ | Topsoil 0.00 —
4 En ~~ | Dark brown silt, frozen 414.07 o
El ‘ j ] @
=) Sandy Siit 0-30 - 8
PED Compact mottled brown sandy L ©
ER silt till, trace clay, trace gravel, L~ £
3 moist i L] 0
33 s 1= | 104 12
F-1|SS 1 n L @ ® a
En 2 L] ©
45 <t L &
En 413.00 |} e %
B ] Silt Till 137 |af =
ES Compact brown silt till, trace : 2 176 15
Ex sand, trace gravel, moist s ° @
63 SS 2 9 %
T2 2
B :
s 48 30
3 |SS|EE 3 | 411.77 % ° .
=N 1 sand 2.60 21
g_g- ‘| Compact brown sand, trace o o
I 3 | silt, trace gravel, moist to very =1
104 | moist < 20.0 22
3 ] *®i © £
13 |SS :
En T
125 g
I |
13394 41037 | of
1 Silt Till 400 |5}
143 Dense grey silt till, trace sand 2f
I gravel and clay, moist .
3 of
153 —.| | af 7.7 53
ES | of ® -
T 5 1 409.37 | Qf:
3 5.00 o .
75 End of Borehole S Please refer to section 4.7 of
T 3 this report for additional water
3 3 levels
183 £
I £
N 3
195

CMT ENGINEERING INC.

1011 Industrial Crescent, Unit 1

St. Clements, Ontario  NOB 2MO
phone 519-699-5775 fax 519-699-4664
www.cmtinc.net




BOREHOLE 103

Page 1 of 1

Date Drilled: Jan. 24, 2006

Rig: CME 55
Contractor: Aardvark
Drilling Method: HSA

Elevation: 414.89m
Logged by: CD

Location: Elora

Project No.: 06-
Project: Ainley Subdivision
Township of Centre Wellington

004

o Pocket Penetrometer
vle -g o kPa o
£ | &l 3 well 100 300
& Fla> Z| o SOIL DESCRIPTION insieliafior ! !
- l2lg ¢|s neaiay Moisture Content % SPT (N)
B €18 €| € Wp [----X----] WI ® Blows/0.3m =
[0] [0}
2 21E Sl a 110 2|0 3|O 4{0 1 l0 , 310 . 5|0 . 710 | QIO .
ftf m Ground Surface (m) 414.89
o0 ~ | Topsoi 0.00 2l
F- el psoil o—
En e | Dark brown silt, frozen o
LE ~ = @
S ] sa3a | ] A2
23 Organic Silt 0.55 1 [ ®
EN Loose brown organic silt, some @ f,
33 sand, occasional topsoil 413.89 E -] ;’:J 2 >508)
3 1|ss]__ 1 nodule, very moist To0 2] [ ¢ ¢
b= o 3 Q (o]
43 Silt Till Tk Lk s
I Compact brown silt till, trace Sl g s
I sand, trace gravel, moist, afigi 2
5—§: becoming dense with depth : g 2 13.6 20
T |as| 2 Feiii] S . .
6 EE ] %
En 0 2
32 a
75
EN 9.2 32
E 5 © ]
83 |ssi 3 :
of cf
eI :
L1 ] 5 13.1 37
I - ® |
I SS 4 411.54 -
EN Silty Sand 3.35 b
El Dense brown silty sand, wet Tl
125 ol:
E o
I Al
3L, | B 41089 |of:
3 Becoming loose, trace clay, 4.00 Bl
I saturated af
143 <[
3 2f
En g
153 5 231 6
3 (@) ® ]
1 6_§— SS 5 &
En B 409.89 Q e
3 5.00 Py .
173 End of Borehole = Please refer to section 4.7 of
ER E this report for additional water
e S levels
183 £
£
193 ©

CMT ENGINEERING INC.

1011 Industrial Crescent, Unit 1

St. Clements, Ontario  NOB 2MO
phone 519-699-5775 fax 519-699-4664
www.cmtinc.net




BOREHOLE 104

Page 1 of 1

Date Drilled: Jan. 24, 2006

Rig: CME 55
Contractor: Aardvark
Drilling Method: HSA

Elevation: 410.93m
Logged by: CD

Location: Elora

Project No.: 06-004
Project: Ainley Subdivision
Township of Centre Wellington

L Pocket Penetrometer
ols -g © kPa L
E | &S 5 Well 100 300
B Fla Z2] » SOIL DESCRIPTION installati : !
S lele 2|3 staffation  Ipmoisture Content % SPT (N)
= 8 £ Wp [----X----] WI ® Blows/0.3m =
g |58 E| & 10 20 30 40 |10 30 50 70 ©
o mwilx njln 1 [ 1 1 TN T Y O D T 101
fi Ground Surface (m)  410.93 S
0=0 — . 0.00 F
=8 ~ | Topsoil : ﬁh
=9 -~~~ | Dark brown silt, frozen w o
nd M 410.63 E_ o
=} Silt Till 0.30 :—,: 8,7,' i
=l Compact dark brown silt till, L ASLA S
2_5_ some clay,. trace sand, trace L=l €
El gravel, moist e
= 8| K%
I Al
3T s a | 102 14
1 - -
I 1 SS 1 [ % s S
e s 1=
43 HaBSE
T | 40056 |“f: [ S
=y Silty Sand 1.37 5
59 Compact brown silty sand, n
I saturated 23.0 14
ERES : : :
T2 r“
73 @[
E =
o= ol
- c |
= S
= o 17.8 8
3 |ss 4 o =
o <l
=l of
3 al
1093 2|
" oy 25.9 10
=+ wf . -
3 |SS £f
119 =\
El 407.43 | gl
= End of Borehole 3.50 8 Please refer to section 4.7 of
124 & this report for additional water
= 2 level readings
4 ]
= 3
T @
143 E
= o
E" wn

CMT ENGINEERING INC.
1011 Industrial Crescent, Unit 1
St. Clements, Ontario
phone 519-699-5775 fax 519-699-4664
www.cmtinc.net

NOB 2M0




BOREHOLE 105

Page 1 of 1

Date Drilled: Jan. 25, 2006

Rig: CME 55
Contractor: Aardvark
Drilling Method: HSA

Elevation: 414.05m
Logged by: CD -

Project No.: 06-004
Project: Ainley Subdivision
Township of Centre Wellington

Location: Elora

5 Pocket Penetrometer
ol g ® kPa °
£ | &€ 5 Well 100 300
= Fl> Z| o, SOIL DESCRIPTION Inst > ati el
= 2|2 2|9 nstigation  Imoisture Content % SPT (N)
s | 218 E| € = Wp [-—X-—]WI | = Blows/0.3m m
8 C(B & % (% lii 1IO 2IO 310 4l0 1I0 1 3I0 | 510 1 7I0 I 9l0 1
0fL_m0 Ground Surface (m) 414.05 uOE>
ER Topsoil 0.00 z i ;
En Dark brown silt, frozen I
17 413.67 [ ; =
EN Silty Sand 0.38 e S
23 Loose red-brown silty sand, = j £
I moist L] S
ER —® b2
33 s S 18.5 4
F-11SS 1 wl ] € o =
=N ol 1 o
4 Hzll=k
T 41268 =[] [:] 2
N | silt 137 8f g
ES | | | Loose brown silt, some clay, s 18.5 8
I |ss 2 | trace sand, trace gravel, very 2 ® &
69 moist 2
T, 412.05 =
I o [\wet sand seam at 2.0m depth §
g | Sandy sit Till 7.7 26
I |SS 3 Very dense brown sandy silt — o 5}
En till, some clay, trace gravel, @
o moist i
T E
-3 5
e ] § 8.1 100
T |[ss| 4 ¢ B
15
= —
123 g
3
13:—;__ 4 =
3
145 £
3 =
ER )
153 — a 76 100
3 |Ss 5 409.28 | Qfiiiiii o "
163 End of Borehole s 2 Please refer to section 4.7 of
=95  this report for additional water
173 = level readings
EN 3
18x% =
=) &
195 ©

CMT ENGINEERING INC.
1011 Industrial Crescent, Unit 1
St. Clements, Ontario
phone 519-699-5775 fax 519-699-4664
www.cmtinc.net

NOB 2M0




BOREHOLE 106

Page 1 of 1

Date Drilled: Jan. 25, 2006

Rig: CME 55
Contractor: Aardvark
Drilling Method: HSA

Elevation: 410.91m
Logged by: CD

Location: Elora

Project No.: 06-004
Project: Ainley Subdivision
Township of Centre Wellington

@ Pocket Penetrometer
Qo
olz ® kPa ®
= || § Well | oe
] Fla 2| o SOIL DESCRIPTION InstSati . ! .
= 2|2 gl38 nstgalion  ivoisture Content % SPT (N)
=] €18 €| € - Wp [----X-—--] WI ® Blows/0.3m ®
[0 [0
(m)] $ 14 8 ) @ 110 210 310 410 110 1 3|O 1 510 1 710 1 9|O 1
fil m Ground Surface (m) __ 410.91 IS
ol ; 0.00 =
I Topsoil : cSe—
En Dark brown silt, frozen 410.59 it =
T - 0.32 15 @
=N Silty Sand ’ L1 o
PN || Loose mottled grey silty sand, ] s
El trace gravel, moist ol £
ES ' i 0
33 sl £ 24.0 9
3-1]|SS n ] b o &
+ 2] °
45 s e
HilE
oL i 21 121 9
El 3 g| o m
of [ =iF
= 408.81 3 %
il Sandy Silt Till 2.10 3
En Bl Dense to very dense grey -
8 ss '3 sandy silt till, trace sand, trace ‘ 668 33
ENl gravel, moist gi:: 3
oF i
2t
3 @[
105 — g ; 8.3 28
=N z o =
11_;: SS 4 :
I f
125 g
T ]
133-4 8|
El =
143 =
3 =t
ER af
15—5- —1 'E_g 9.0 100
3 |ss| 5 St § H
16—5— 405.94 N
35 497 P ,
ER End of Borehole 2Please refer to section 4.7 of
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1011 Industrial Crescent, Unit 1
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BOREHOLE 107

Page 1 of 1

Date Drilled: Jan. 24, 2006 Project No.: 06-004
Rig: CME 55 Project: Ainley Subdivision
Contractor: Aardvark Elevation: 409.58m Township of Centre Wellington
Drilling Method: HSA Logged by: CD Location: Elora
5 Pocket Penetrometer
v|le B o kPa ®
E | 5T 3 Well 100 300
= Fla Z| » SOIL DESCRIPTION Installation
S lelg efg stafation  Inoisture Content % SPT (N)
€ | £l8 E| & S Wp [--X-—]WI | m Blows/0.3m m
8 (‘/g & ((/g U? % 1IO 2|0 310 410 110 1 310 1 5IO 1 7IO I 910 |
[
ftjm Ground Surface (m) 409.58 P
Eik ; 0.00 3
=N Topsoil : <
= Dark brown silt, frozen % o
5 15 &
= L~ o
3 1] @
= 408.98 L =
=B Sand 0.60 ol k-
3 | Loose red-brown sand, some f—f, E
3 | silt, moist to wet w °
33 S s | 143 7
I— 1 SS ()] § €] B
- = L B
= g L~ —
43 H E
=i 40821 P g
=l Clayey Silt 1:37 é
594 ] Compact brown clayey silt, n
g“ 1] trace sand, trace gravel, moist 13.6 11
T Iss| 2 [}f . e
63 ik
4 g . i
=l \ 407.48 s
=1 Sandy Silt Till 210 |=}
=R — Compact to loose brown sandy :
3 silt till, trace clay, saturated :
8d i 19.1 25
I AS 3 : e o
o3 el
E of
el 9
1033 —1 °
=N 3 17.3 7
I » o u
4 |SS 4 £
114 =
El 406.08 | gl
3 E 3.50 o :
= nd of Borehole o Please refer to section 4.7 of
123 7 this report for additional water
=N glevel readings
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T @
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= o
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CMT ENGINEERING INC.
1011 Industrial Crescent, Unit 1
St. Clements, Ontario
phone 519-699-5775 fax 519-699-4664
www.cmtinc.net
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BOREHOLE 108

Page 1 of 1

Date Drilled: Jan. 25, 2006
Rig: CME 55

Contractor: Aardvark
Drilling Method: HSA

Elevation: 410.32m
Logged by: CD

Project No.: 06-004
Project: Ainley Subdivision
Township of Centre Wellington

Location: Elora

e Pocket Penetrometer
-~ 2 © kPa ®
o o
= | 2|2 § Well 100 300
2 Fl> 2| o SOIL DESCRIPTION staliafi . .
e I Y nstaflation  Imoisture Content % SPT (N)
2 |18 E| € Wp [----X-—-]WI | = Blows/0.3m m
[0] (0]
(a] (‘/‘5 ['d (‘B (%‘ 1IO 2I0 3I0 4IO 110 1 3I0 1 510 1 710 1 910 1
Ofi— Y Ground Surface (m) 410.32
=N Topsoil 0.00 ’:
3 Dark brown silt, frozen o
13 @
] =1 ] 8
I |~ ; =
3 ol ©
i 409.74 A ol g
E Silty Sand 0.58 L1911 2
El Compact mottled brown silty |_§ 8; 3
= sand, trace gravel, moist SAL 4 ©
3T S e e | 105 25
3 1]SS 1 o ] E=] ° B
= = |- Sl s
T s51131-1 =
43 Srsp 2
S 40895 |Tf:F[] S
I | Sandy silt Till 1.37 : 5
59 — | Dense to loose brown sandy : ®
g‘ silt till, wet 16.8 38
T |ssf 2 j . .
T2 [—
79 ol
s ]
= — ol
= i Sk
83 @i 19.9 18
3 |ss 3 £ ° &
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1033 — of
E 5[ L
o » | o
3 |SS 4 £
113 |
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El End of Borehole 3.50 8
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CMT ENGINEERING INC.
1011 Industrial Crescent, Unit 1
St. Clements, Ontario  NOB 2M0

www.cmtinc.net

phone 519-699-5775 fax 519-699-4664
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Particle Size Distribution Report
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Particle Size Distribution Report
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Unit 1
St. Clements, Ontario

Project: AINLEY SUBDIVISION

INOTE: Water levels shown were measured on Feb. 8, 2006. Please

Project Number: 06-004
Location: Elora, Ontario
Drawn By: JS

Date: February, 2006

refer to Section 4.7 of this report for additional water levels.
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Project Number: 06-004 Section 4.7 of this report for additional water levels.
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e : February 2006
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APPENDIX D:
LABORATORY CERTIFICATES OF ANALYSIS



ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :WT2210732 Page :1of4

Amendment 1

Client : GM BluePlan Engineering Laboratory : Waterloo - Environmental

Contact : Joanna Olesiuk Account Manager : Karanpartap Singh

Address : 650 Woodlawn Rd West Block C, Unit 2 Address : 60 Northland Road, Unit 1
Guelph ON Canada N1H 8J1 Waterloo ON Canada N2V 2B8

Telephone : 519 824 8150 Telephone 1 19055076910

Project - 411009-1 Date Samples Received : 15-Aug-2022 13:30

PO fp— Date Analysis Commenced : 16-Aug-2022

C-O-C number : 20-1006989 Issue Date . 20-Sep-2022 12:40

Sampler fp—

Site —

Quote number : GM BluePlan 2022 SOA

No. of samples received -3

No. of samples analysed -3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results
Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and
Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Position Laboratory Department

Greg Pokocky Supervisor - Inorganic Inorganics, Waterloo, Ontario

Greg Pokocky Supervisor - Inorganic Metals, Waterloo, Ontario

RIGHT SOLUTIONS RIGHT PARTNER




Page c20f4

Work Order : WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project : 411009-1

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM,
ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may
incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances
LOR: Limit of Reporting (detection limit).

Unit Description

- No Unit

uS/cm Microsiemens per centimetre
CuU colour units (1 CU = 1 mg/L Pt)
mg/L milligrams per litre

NTU nephelometric turbidity units
pH units pH units

<:less than.

>: greater than.
Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples. For applicable tests, surrogates are added to samples prior to analysis

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers
Qualifier Description
DLDS Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical

Conductivity.




Page

: WT2210732 Amendment 1

Work Order
Client : GM BluePlan Engineering
Project
Analytical Results
Sub-Matrix: Water Client sample ID BH101 BH102 BH106 J— —
(Matrix: Water)
Client sampling date /time|  12-Aug-2022 12-Aug-2022 12-Aug-2022
15:50 16:30 17:45
Analyte CAS Number Method LOR Unit WT2210732-001 WT2210732-002 WT2210732-003 B mmmnnen
Result Result Result - —
alkalinity, total (as CaCO3) E290 1.0 mg/L 222 183 228
colour, apparent —- E330 2.0 Ccu 32.8 259 99.4 — —
conductivity —- E100 1.0 uS/cm 568 459 573 — —
hardness (as CaCO3), dissolved — EC100 0.50 mg/L 266 240 342 —- —
pH E108 0.10 pH units 8.24 8.00 7.84
solids, total dissolved [TDS] o E162 10 mg/L 348 °°° 287 ™ 392 oies j— -
turbidity E121 0.10 NTU 1140 >4000 >4000
ammonia, total (as N) 7664-41-7 E298 0.0050 mg/L <0.0050 0.0112 0.0161
chloride 16887-00-6 E235.Cl 0.50 mg/L 20.9 2.84 6.13
fluoride 16984-48-8 E235.F 0.020 mg/L 0.084 0.055 0.061
nitrate (as N) 14797-55-8 E235.NO3 0.020 mg/L 9.83 8.72 7.80
nitrite (as N) 14797-65-0 E235.NO2 0.010 mg/L <0.010 <0.010 <0.010
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-T 0.0030 mg/L 0.0117 0.0039 <0.0030 ——- ——
sulfate (as SO4) 14808-79-8 E235.504 0.30 mg/L 7.35 3.38 13.1
aluminum, dissolved 7429-90-5 E421 0.0010 mg/L 0.0126 0.0015 0.184
antimony, dissolved 7440-36-0 E421 0.00010 mg/L <0.00010 <0.00010 <0.00010
arsenic, dissolved 7440-38-2 E421 0.00010 mg/L 0.00018 0.00012 0.00030
barium, dissolved 7440-39-3 E421 0.00010 mg/L 0.0205 0.0139 0.0527
beryllium, dissolved 7440-41-7 E421 0.000020 mg/L <0.000020 <0.000020 <0.000020
bismuth, dissolved 7440-69-9 E421 0.000050 mg/L <0.000050 <0.000050 <0.000050
boron, dissolved 7440-42-8 E421 0.010 mg/L <0.010 0.011 <0.010 - -
cadmium, dissolved 7440-43-9 E421 0.0000050 mg/L 0.0000085 0.0000138 0.0000175 ——- ——
calcium, dissolved 7440-70-2 E421 0.050 mg/L 741 63.9 94.9 ——- ——
cesium, dissolved 7440-46-2 E421 0.000010 mg/L <0.000010 <0.000010 0.000020
chromium, dissolved 7440-47-3 E421 0.00050 mg/L 0.00067 0.00068 0.00063 - ——-
cobalt, dissolved 7440-48-4 E421 0.00010 mg/L <0.00010 <0.00010 0.00021 - -
copper, dissolved 7440-50-8 E421 0.00020 mg/L 0.00146 0.00040 0.00149
iron, dissolved 7439-89-6 E421 0.010 mg/L 0.017 <0.010 0.208
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Work Order : WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project : 411009-1

Analytical Results

Sub-Matrix: Water
(Matrix: Water)

Analyte

Dissolved Metals

CAS Number

Method

Client sampling date / time

LOR

Client sample ID

Unit

lead, dissolved
lithium, dissolved
magnesium, dissolved
manganese, dissolved
molybdenum, dissolved
nickel, dissolved
phosphorus, dissolved
potassium, dissolved
rubidium, dissolved
selenium, dissolved
silicon, dissolved
silver, dissolved
sodium, dissolved
strontium, dissolved
sulfur, dissolved
tellurium, dissolved
thallium, dissolved
thorium, dissolved
tin, dissolved
titanium, dissolved
tungsten, dissolved
uranium, dissolved
vanadium, dissolved
zinc, dissolved
zirconium, dissolved

dissolved metals filtration location

Please refer to the General Comments section for an explanation of any qualifiers detected.

7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7440-17-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9

13494-80-9
7440-28-0
7440-29-1
7440-31-5
7440-32-6
7440-33-7
7440-61-1
7440-62-2
7440-66-6
7440-67-7

E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
EP421

0.000050

0.0010
0.0050
0.00010
0.000050
0.00050
0.050
0.050
0.00020
0.000050
0.050
0.000010
0.050
0.00020
0.50
0.00020
0.000010
0.00010
0.00010
0.00030
0.00010
0.000010
0.00050
0.0010
0.00020

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

BH101

12-Aug-2022
15:50
WT2210732-001
Result

0.000068
<0.0010
19.6
0.00174
0.000190
<0.00050
<0.050
1.46
0.00040
0.000247
3.94
<0.000010
8.40
0.101
2.63
<0.00020
<0.000010
<0.00010
<0.00010
0.00046
<0.00010
0.000230
<0.00050
0.0022
<0.00020
Field

BH102 BH106 ———
12-Aug-2022 12-Aug-2022 e
16:30 17:45
WT2210732-002 WT2210732-003 | ~  --------

Result Result -
<0.000050 0.000514 -
<0.0010 0.0023 -
19.6 254 -
<0.00010 0.0192 -
0.000073 0.000344 -
<0.00050 0.00071 -
<0.050 <0.050 -
1.53 1.28 -
0.00047 0.00097 -
0.000145 0.000477 -
3.56 4.90 -
<0.000010 <0.000010 -
1.61 4.39 -
0.102 0.205 -
1.24 4.22 -
<0.00020 <0.00020 -
<0.000010 <0.000010 -
<0.00010 <0.00010 -
<0.00010 <0.00010 -
<0.00030 0.00863 -
<0.00010 <0.00010 -
0.000099 0.00206 -
<0.00050 0.00068 -
0.0015 0.0030 -
<0.00020 0.00022 -
Field - -
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Client
Contact
Address

Telephone

Project

PO

C-O-C number

Sampler

Site

Quote number

No. of samples received
No. of samples analysed

CERTIFICATE OF ANALYSIS (GUIDELINE EVALUATION

1

: GM BluePlan 2022 SOA
:3
03

:WT2210732 Page “1of7
: GM BluePlan Engineering Laboratory : Waterloo - Environmental
: Joanna Olesiuk Account Manager . Karanpartap Singh
: 650 Woodlawn Rd West Block C, Unit 2 Address : 60 Northland Road, Unit 1
Guelph ON Canada N1H 8J1 Waterloo, Ontario Canada N2V 2B8
: 519 824 8150 Telephone : 19055076910
- 411009-1 Date Samples Received : 15-Aug-2022 13:30
R Date Analysis Commenced  : 16-Aug-2022
: 20-1006989 Issue Date : 20-Sep-2022 12:40

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

® Guideline Comparison
Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality
Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department
Greg Pokocky Supervisor - Inorganic Inorganics, Waterloo, Ontario
Greg Pokocky Supervisor - Inorganic Metals, Waterloo, Ontario

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering -
Project - 411009-1

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM,

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may
incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with Quality Review and Sample
Receipt Notification.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for
processing purposes.

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to fitness for a particular purpose, or non -infringement. ALS
assumes no responsibility for errors or omissions in the information. Guidelines are not adjusted for the hardness, pH or temperature of the sample

(the most conservative values are used).
Measurement uncertainty is not applied to test results prior to comparison with specified criteria values.

Key : LOR: Limit of Reporting (detection limit).
Unit Description
- No Unit
uS/cm Microsiemens per centimetre
Ccu colour units (1 CU = 1 mg/L Pt)
mg/L milligrams per litre
NTU nephelometric turbidity units
pH units pH units

>: greater than.

<:less than.

Red shading is applied where the result is greater than the Guideline Upper Limit or the result is lower than the Guideline Lower Limit.

For drinking water samples, Red shading is applied where the result for E.coli, fecal or total coliforms is greater than or equal to the Guideline Upper Limit.

Qualifiers

Qualifier Description

DLDS Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical

Conductivity.
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project : 411009-1 ALS

Analytical Results Evaluation

Client sample ID BH101 BH102 BH106 -—--
Matrix: Water
Sampling date/time 12-Aug-2022 12-Aug-2022 12-Aug-2022
15:50 16:30 17:45
Sub-Matrix Water Water Water - — - i
Analyte CAS Number Unit WT2210732-001 WT2210732-002 | WT2210732-003 | ~  -—----- e [ —

Physical Tests

alkalinity, total (as CaCO3) — mg/L 222 183 228 — — f— —-
colour, apparent — CcuU 32.8 25.9 99.4 —- — —-
conductivity — uS/cm 568 459 573 J— — —
hardness (as CaCO3), dissolved — mg/L 266 240 342 — — —
pH - pHunits 8.24 8.00 7.84 — — —
solids, total dissolved [TDS] — mg/L 348 oLos 287 oLos 392 oLos eeeo — — —
turbidity — NTU 1140 >4000 >4000 j— —- —
Anions and Nutrients :

ammonia, total (as N) 7664-41-7 mg/L <0.0050 0.0112  0.0161
chloride 16887-00-6 mg/L 20.9 2.84 6.13
fluoride 16984-48-8 mg/L 0.084 0.055 0.061 - — —
nitrate (as N) 14797-55-8 mg/L 9.83 8.72 7.80
nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 <0.010 = — —
phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0117 0.0039 <0.0030 — — —-
sulfate (as SO4) 14808-79-8 mg/L 7.35 3.38 13.1 S e -
Dissolved Metals )

aluminum, dissolved 7429-90-5 mg/L 0.0126 0.0015 : 0.184 — — —-
antimony, dissolved 7440-36-0 mg/L <0.00010 <0.00010 <0.00010 — = Sass
arsenic, dissolved 7440-38-2 mg/L 0.00018 0.00012 0.00030
barium, dissolved 7440-39-3 mg/L 0.0205 0.0139 0.0527
beryllium, dissolved 7440-41-7 mg/L <0.000020 <0.000020 <0.000020
bismuth, dissolved 7440-69-9 mg/L <0.000050 <0.000050 <0.000050 - = ==
boron, dissolved 7440-42-8 mg/L <0.010 0.011 <0.010
cadmium, dissolved 7440-43-9 mg/L 0.0000085 0.0000138 0.0000175 — = =
calcium, dissolved 7440-70-2 mg/L 74.1 63.9 94.9 —- —- —-
cesium, dissolved 7440-46-2 mg/L <0.000010 <0.000010 0.000020

chromium, dissolved 7440-47-3 mg/L 0.00067 0.00068 0.00063
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project - 411009-1

Analytical Results Evaluation

Client sample ID
Matrix: Water

Sampling date/time
Sub-Matrix
Analyte CAS Number Unit

Dissolved Metals B

cobalt, dissolved 7440-48-4 mg/L
7440-50-8 mg/L
7439-89-6 mg/L
7439-92-1 mg/L
7439-93-2 mg/L
7439-95-4 mg/L
7439-96-5 mg/L
7439-98-7 mg/L
7440-02-0 mg/L
7723-14-0 mg/L
7440-09-7 mg/L
7440-17-7 mg/L
7782-49-2 mg/L
7440-21-3 mg/L
7440-22-4 mg/L
7440-23-5 mg/L
7440-24-6 mg/L
7704-34-9 mg/L

13494-80-9 mg/L
7440-28-0 mg/L
7440-29-1 mg/L
7440-31-5 mg/L
7440-32-6 mg/L
7440-33-7 mg/L
7440-61-1 mg/L
7440-62-2 mg/L
7440-66-6 mg/L
7440-67-7 mg/L

dissolved metals filtration location —- -

copper, dissolved
iron, dissolved

lead, dissolved
lithium, dissolved
magnesium, dissolved
manganese, dissolved
molybdenum, dissolved
nickel, dissolved
phosphorus, dissolved
potassium, dissolved
rubidium, dissolved
selenium, dissolved
silicon, dissolved
silver, dissolved
sodium, dissolved
strontium, dissolved
sulfur, dissolved
tellurium, dissolved
thallium, dissolved
thorium, dissolved

tin, dissolved
titanium, dissolved
tungsten, dissolved
uranium, dissolved
vanadium, dissolved
zinc, dissolved

zirconium, dissolved

BH101

12-Aug-2022
15:50
Water
WT2210732-001

<0.00010
0.00146
0.017
0.000068
<0.0010
19.6
0.00174
0.000190
<0.00050
<0.050
1.46
0.00040
0.000247
3.94
<0.000010
8.40
0.101
2.63
<0.00020
<0.000010
<0.00010
<0.00010
0.00046
<0.00010
0.000230
<0.00050
0.0022
<0.00020
Field

BH102

12-Aug-2022
16:30
Water

WT2210732-002

<0.00010
0.00040
<0.010
<0.000050
<0.0010
19.6
<0.00010
0.000073
<0.00050
<0.050
1.53
0.00047
0.000145
3.56
<0.000010
1.61
0.102
1.24
<0.00020
<0.000010
<0.00010
<0.00010
<0.00030
<0.00010
0.000099
<0.00050
0.0015
<0.00020
Field

BH106

12-Aug-2022
17:45
Water
WT2210732-003

0.00021
0.00149
0.208
0.000514
0.0023
254
0.0192
0.000344
0.00071
<0.050
1.28
0.00097
0.000477
4.90
<0.000010
4.39
0.205
4.22
<0.00020
<0.000010
<0.00010
<0.00010
0.00863
<0.00010
0.00206
0.00068
0.0030
0.00022
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project : 411009-1 ALS

Please refer to the General Comments section for an explanation of any qualifiers detected.

Summary of Guideline Breaches by Sample

SamplelD/Client ID Matrix Analyte Analyte Summary; Result Limit
BH101 Water phosphorus, dissolved - ONPWQO H>100 <0.050 0.01 mg/L
Water copper, dissolved ONPWQO PWQO 0.00146 mg/L 0.001 mg/L
Water phosphorus, dissolved ONPWQO PWQO <0.050 0.01 mg/L
BH102 Water phosphorus, dissolved ONPWQO H>100 <0.050 0.01 mg/L
Water phosphorus, dissolved ONPWQO PWQO <0.050 0.01 mg/L
BH106 Water aluminum, dissolved ONPWQO H>100 0.184 mg/L 0.075 mg/L
Water phosphorus, dissolved ONPWQO H>100 <0.050 0.01 mg/L
Water aluminum, dissolved ONPWQO PWQO 0.184 mg/L 0.015 mg/L
Water copper, dissolved ONPWQO PWQO 0.00149 mg/L 0.001 mg/L
Water phosphorus, dissolved ONPWQO PWQO <0.050 0.01 mg/L
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project - 411009-1

Summary of Guideline Limits

Analyte

alkalinity, total (as CaCO3)
colour, apparent

conductivity

hardness (as CaCO3), dissolved
pH

solids, total dissolved [TDS]
turbidity

Anions and Nutrients
ammonia, total (as N)
chloride

fluoride
nitrate (as N)
nitrite (as N)

sulfate (as SO4)

aluminum, dissolved
antimony, dissolved
arsenic, dissolved
barium, dissolved
beryllium, dissolved
bismuth, dissolved
boron, dissolved
cadmium, dissolved
calcium, dissolved
cesium, dissolved
chromium, dissolved
cobalt, dissolved
copper, dissolved
dissolved metals filtration location
iron, dissolved

lead, dissolved
lithium, dissolved
magnesium, dissolved
manganese, dissolved

molybdenum, dissolved

phosphate, ortho-, dissolved (as P)

CAS Number

Unit

- mg/L
- cu
- uS/cm
-—-- mg/L
- pH units
- mg/L
- NTU
7664-41-7 mg/L
16887-00-6 mg/L
16984-48-8 mg/L
14797-55-8 mg/L
14797-65-0 mg/L
14265-44-2 mg/L
14808-79-8 mg/L
7429-90-5 mg/L
7440-36-0 mg/L
7440-38-2 mg/L
7440-39-3 mg/L
7440-41-7 mg/L
7440-69-9 mg/L
7440-42-8 mg/L
7440-43-9 mg/L
7440-70-2 mg/L
7440-46-2 mg/L
7440-47-3 mg/L
7440-48-4 mg/L
7440-50-8 mg/L
7439-89-6 mg/L
7439-92-1 mg/L
7439-93-2 mg/L
7439-95-4 mg/L
7439-96-5 mg/L
7439-98-7 mg/L

ONPWQO
H>100

Physical Tests [

6.5-8.5 pH
units

0.075 mg/L
0.02 mg/L
0.005 mg/L

1.1 mg/L

0.2 mg/L
0.0005 mg/L

0.0009 mg/L
0.005 mg/L

0.3 mg/L
0.005 mg/L

0.04 mg/L

ONPWQO
PWQO

6.5-8.5 pH
units

Dissolved Metals :;

0.015 mg/L
0.02 mg/L
0.005 mg/L

0.011 mg/L

0.2 mg/L
0.0001 mg/L

0.0009 mg/L
0.001 mg/L

0.3 mg/L
0.001 mg/L

0.04 mg/L
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Work Order - WT2210732 Amendment 1

Client : GM BluePlan Engineering

Project - 411009-1

Analyte CAS Number Unit ONPWQO ONPWQO

H>100 PWQO

nickel, dissolved 7440-02-0 mg/L 0.025 mg/L 0.025 mg/L
phosphorus, dissolved 7723-14-0 mg/L 0.01 mg/L 0.01 mg/L
potassium, dissolved 7440-09-7 mg/L
rubidium, dissolved 7440-17-7 mg/L
selenium, dissolved 7782-49-2 mg/L 0.1 mg/L 0.1 mg/L
silicon, dissolved 7440-21-3 mg/L
silver, dissolved 7440-22-4 mg/L 0.0001 mg/L 0.0001 mg/L
sodium, dissolved 7440-23-5 mg/L
strontium, dissolved 7440-24-6 mg/L
sulfur, dissolved 7704-34-9 mg/L
tellurium, dissolved 13494-80-9 mg/L
thallium, dissolved 7440-28-0 mg/L 0.0003 mg/L 0.0003 mg/L
thorium, dissolved 7440-29-1 mg/L
tin, dissolved 7440-31-5 mg/L
titanium, dissolved 7440-32-6 mg/L
tungsten, dissolved 7440-33-7 mg/L 0.03 mg/L 0.03 mg/L
uranium, dissolved 7440-61-1 mg/L 0.005 mg/L 0.005 mg/L
vanadium, dissolved 7440-62-2 mg/L 0.006 mg/L 0.006 mg/L
zinc, dissolved 7440-66-6 mg/L 0.02 mg/L 0.02 mg/L
zirconium, dissolved 7440-67-7 mg/L 0.004 mg/L 0.004 mg/L

Please refer to the General Comments section for an explanation of any qualifiers detected.

Key:
ONPWQO Ontario PWQO (Provincial Water Quality Objectives, JULY, 1994)
H>100 Surface Water - PWQO - Hardness>100PPM

PWQO Surface Water PWQO
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Amendment 1

Client : GM BluePlan Engineering Laboratory : Waterloo - Environmental

Contact : Joanna Olesiuk Account Manager : Karanpartap Singh

Address : 650 Woodlawn Rd West Block C, Unit 2 Address : 60 Northland Road, Unit 1
Guelph ON Canada N1H 8J1 Waterloo, Ontario Canada N2V 2B8

Telephone :519 824 8150 Telephone : 19055076910

Project -411009-1 Date Samples Received : 15-Aug-2022 13:30

PO — Issue Date : 20-Sep-2022 12:41

C-O-C number - 20-1006989

Sampler pp—

Site p—

Quote number : GM BluePlan 2022 SOA

No. of samples received -3

No. of samples analysed -3

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other
QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions
and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology
references and summaries.

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.
DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples
® No Method Blank value outliers occur.
® No Duplicate outliers occur.
® No Laboratory Control Sample (LCS) outliers occur
® No Matrix Spike outliers occur.
® No Test sample Surrogate recovery outliers exist.
Outliers: Reference Material (RM) Samples
® No Reference Material (RM) Sample outliers occur.
Outliers : Analysis Holding Time Compliance (Breaches)
® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples



® No Quality Control Sample Frequency Outliers occur.

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project - 411009-1

Analysis Holding Time Compliance

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or
Environment Canada (where available). Dates and holding times reported below represent the first dates of extraction or analysis. If subsequent tests or dilutions exceeded holding times, qualifiers

are added (refer to COA).
If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration

when interpreting results.
Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: x = Holding time exceedance ; v' = Within Holding Time

Analyte Group Method Sampling Date Extraction / Preparation Analysis

Container / Client Sample ID(s) Preparation Holding Times Eval Analysis Date Holding Times Eval
Date Rec Actual Rec Actual

Anions and Nutrients : Ammonia by Fluorescence [

Amber glass total (sulfuric acid)
BH101 E298 12-Aug-2022 17-Aug-2022 - 17-Aug-2022 |28 days | 5days v

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)
BH102 E298 12-Aug-2022 18-Aug-2022 -—-- -—-- 18-Aug-2022 |28 days | 6 days v

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)
BH106 E298 12-Aug-2022 18-Aug-2022 - 18-Aug-2022 |28 days | 6 days v

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]
BH101 E235.Cl 12-Aug-2022 |  16-Aug-2022 16-Aug-2022 |28 days | 4 days v

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]
BH102 E235.C 12-Aug-2022 | 16-Aug-2022 16-Aug-2022 |28 days | 4 days v

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]
BH106 E235.Cl 12-Aug-2022 17-Aug-2022 e ---- 17-Aug-2022 |28 days | 5 days v

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (0.003 mg/L)

HDPE [ON MECP]
BH101 E378-T 12-Aug-2022 J— —— 16-Aug-2022 | 7 days | 4 days v
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Work Order - WT2210732 Amendment 1
Client : GM BluePlan Engineering
Project - 411009-1

ALS

Matrix: Water

Evaluation: x = Holding time exceedance ; v' = Within Holding Time

Analyte Group

Container / Client Sample ID(s)

‘Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (0.003 mg/L)
HDPE [ON MECP]
BH102

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (0.003 mg/L)
HDPE [ON MECP]
BH106

HDPE [ON MECP]
BH101

HDPE [ON MECP]
BH102

HDPE [ON MECP]
BH106

Anions and Nutrients : Nitrate in Water by IC
HDPE [ON MECP]
BH101

HDPE [ON MECP]
BH102

HDPE [ON MECP]
BH106

HDPE [ON MECP]
BH101

Method

E378-T

E378-T

E235.F

E235.F

E235.F

E235.NO3

E235.NO3

E235.NO3

E235.NO2

Sampling Date

12-Aug-2022

12-Aug-2022

Anions and Nutrients : Fluoride in Water by IC :

12-Aug-2022

Anions and Nutrients : Fluoride in Water by IC ]

12-Aug-2022

Anions and Nutrients : Fluoride in Water by IC

12-Aug-2022

12-Aug-2022

Anions and Nutrients : Nitrate in Water by IC :

12-Aug-2022

Anions and Nutrients : Nitrate in Water by IC ]

12-Aug-2022

Anions and Nutrients : Nitrite in Water by IC

12-Aug-2022

Extraction / Preparation Analysis
Preparation Holding Times Eval Analysis Date Holding Times Eval
Date Rec Actual Rec Actual

- - - 16-Aug-2022 | 7 days | 4 days v

- - - 16-Aug-2022 | 7 days | 4 days v
16-Aug-2022 - - 16-Aug-2022 | 28 days | 4 days v
16-Aug-2022 - 16-Aug-2022 |28 days | 4 days v
17-Aug-2022 - - 17-Aug-2022 | 28 days | 5 days v
16-Aug-2022 - - 16-Aug-2022 | 7 days | 4 days v
16-Aug-2022 - - 16-Aug-2022 7 days | 4 days v
17-Aug-2022 - 17-Aug-2022 | 7 days | 5 days v
16-Aug-2022 - - 16-Aug-2022 | 7 days | 4 days v
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Project - 411009-1

ALS

Matrix: Water

Evaluation: x = Holding time exceedance ; v' = Within Holding Time

Analyte Group

Container / Client Sample ID(s)

‘Anions and Nutrients : Nitrite in Water by IC
HDPE [ON MECP]
BH102

Anions and Nutrients : Nitrite in Water by IC
HDPE [ON MECP]
BH106

HDPE [ON MECP]
BH101

HDPE [ON MECP]
BH102

HDPE [ON MECP]
BH106

HDPE dissolved (nitric acid)
BH101

HDPE dissolved (nitric acid)
BH102

HDPE dissolved (nitric acid)
BH106

Physical Tests : Alkalinity Species by Titration
HDPE [ON MECP]
BH101

Method

E235.NO2

E235.NO2

E235.504

E235.504

E235.504

E421

E421

E421

E290

Sampling Date

12-Aug-2022

12-Aug-2022

Anions and Nutrients : Sulfate in Water by IC :

12-Aug-2022

Anions and Nutrients : Sulfate in Water by IC ]

12-Aug-2022

Anions and Nutrients : Sulfate in Water by IC

12-Aug-2022

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

12-Aug-2022

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS :

12-Aug-2022

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS ]

12-Aug-2022

12-Aug-2022

Extraction / Preparation Analysis
Preparation Holding Times Eval Analysis Date Holding Times Eval
Date Rec Actual Rec Actual

16-Aug-2022 - - 16-Aug-2022 | 7 days | 4 days v

17-Aug-2022 - - 17-Aug-2022 | 7 days | 5days v

16-Aug-2022 - - 16-Aug-2022 | 28 days | 4 days v

16-Aug-2022 - 16-Aug-2022 |28 days | 4 days v

17-Aug-2022 - - 17-Aug-2022 | 28 days | 5 days v

16-Aug-2022 - - 17-Aug-2022 180 5 days v
days

16-Aug-2022 -—— 17-Aug-2022 180 5 days v
days

16-Aug-2022 - 17-Aug-2022 180 5 days v
days

17-Aug-2022 - - 17-Aug-2022 | 14 days | 5 days v
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Client : GM BluePlan Engineering
Project - 411009-1

ALS

Matrix: Water

Evaluation: x = Holding time exceedance ; v' = Within Holding Time

Analyte Group

Container / Client Sample ID(s)

‘ Physical Tests : Alkalinity Species by Titration
HDPE [ON MECP]
BH102

Physical Tests : Alkalinity Species by Titration
HDPE [ON MECP]
BH106

Physical Tests : Colour (Apparent) by Spectrometer
HDPE [ON MECP]
BH106

Physical Tests : Colour (Apparent) by Spectrometer
HDPE [ON MECP]
BH102

Physical Tests : Colour (Apparent) by Spectrometer
HDPE [ON MECP]
BH101

Physical Tests : Conductivity in Water
HDPE [ON MECP]
BH101

Physical Tests : Conductivity in Water
HDPE [ON MECP]
BH102

HDPE [ON MECP]
BH106

HDPE [ON MECP]
BH101

Method

E290

E290

E330

E330

E330

E100

E100

E100

E108

Sampling Date

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

Physical Tests : Conductivity in Water :

12-Aug-2022

Physical Tests : pH by Meter

12-Aug-2022

Extraction / Preparation Analysis
Preparation Holding Times Eval Analysis Date Holding Times Eval
Date Rec Actual Rec Actual
17-Aug-2022 - - 17-Aug-2022 14 days | 5 days v
17-Aug-2022 - - 17-Aug-2022 14 days | 5 days v
- - - 16-Aug-2022 48 hrs | 93 hrs x
EHTR
— — 16-Aug-2022 | 48 hrs | 94 hrs *
EHTR
- - - 16-Aug-2022 | 48 hrs | 95 hrs *
EHTR
17-Aug-2022 - - 17-Aug-2022 | 28 days | 5 days v
17-Aug-2022 - 17-Aug-2022 |28 days | 5 days v
17-Aug-2022 - 17-Aug-2022 |28 days | 5 days v
17-Aug-2022 - - 17-Aug-2022 | 14 days | 5 days v
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ALS

Matrix: Water

Evaluation: x = Holding time exceedance ; v' = Within Holding Time

Analyte Group

Container / Client Sample ID(s)

HDPE [ON MECP]
BH102

HDPE [ON MECP]
BH106

HDPE [ON MECP]
BH101

Physical Tests : TDS by Gravimetry
HDPE [ON MECP]
BH102

HDPE [ON MECP]
BH106

Physical Tests : Turbidity by Nephelometry
HDPE [ON MECP]
BH101

Physical Tests : Turbidity by Nephelometry
HDPE [ON MECP]
BH102

Physical Tests : Turbidity by Nephelometry
HDPE [ON MECP]
BH106

Method

E108

E108

E162

E162

E162

E121

E121

E121

Sampling Date

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

12-Aug-2022

‘ Physical Tests : pH by Meter f

Physical Tests : pH by Meter ':

Physical Tests : TDS by Gravimetry f

Physical Tests : TDS by Gravimetry f

Extraction / Preparation Analysis
Preparation Holding Times Eval Analysis Date Holding Times Eval
Date Rec Actual Rec Actual
17-Aug-2022 - - 17-Aug-2022 14 days | 5 days v
17-Aug-2022 - - 17-Aug-2022 14 days | 5 days v
— — 16-Aug-2022 | 7 days | 4 days v
16-Aug-2022 | 7 days | 4 days v
o — 16-Aug-2022 | 7 days | 4 days v
—- f— 17-Aug-2022 | 3days | 5days *
EHTL
— — 17-Aug-2022 | 3days | 5days x
EHTL
17-Aug-2022 | 3days | 5days N
EHTL

Legend & Qualifier Definitions
EHTR: Exceeded ALS recommended hold time prior to sample receipt.

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance

The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency
should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: * = QC frequency outside specification; v = QC frequency within specification.

Quality Control Sample Type Count Frequency (%)
Analytical Methods Method QC Lot # Qc Regular Actual Expected ‘ Evaluation
Laboratory Duplicates (DUP) )

Alkalinity Species by Titration E290 605715 1 16 6.2 5.0 v
Ammonia by Fluorescence E298 605829 2 40 5.0 5.0 Ve
Chloride in Water by IC E235.Cl 604326 2 24 8.3 5.0 v
Colour (Apparent) by Spectrometer E330 604741 1 13 7.6 5.0 v
Conductivity in Water E100 605716 1 13 7.6 5.0 Ve
Dissolved Metals in Water by CRC ICPMS E421 604835 1 20 5.0 5.0 v
Dissolved Orthophosphate by Colourimetry (0.003 mg/L) E378-T 604090 1 13 7.6 5.0 v
Fluoride in Water by IC E235.F 604329 2 16 12.5 5.0 v
Nitrate in Water by IC E235.NO3 604327 2 33 6.0 5.0 v
Nitrite in Water by IC E235.NO2 604328 2 20 10.0 5.0 v
pH by Meter E108 605714 1 19 5.2 5.0 v
Sulfate in Water by IC E235.804 604325 2 18 111 5.0 v
TDS by Gravimetry E162 604853 1 19 5.2 5.0 v
Turbidity by Nephelometry E121 606070 1 11 9.0 5.0 v
Alkalinity Species by Titration E290 605715 1 16 6.2 5.0 Ve
Ammonia by Fluorescence E298 605829 2 40 5.0 5.0 v
Chloride in Water by IC E235.Cl 604326 2 24 8.3 5.0 v
Colour (Apparent) by Spectrometer E330 604741 1 13 7.6 5.0 v
Conductivity in Water E100 605716 1 13 7.6 5.0 v
Dissolved Metals in Water by CRC ICPMS E421 604835 1 20 5.0 5.0 v
Dissolved Orthophosphate by Colourimetry (0.003 mg/L) E378-T 604090 1 13 7.6 5.0 v
Fluoride in Water by IC E235.F 604329 2 16 12.5 5.0 Ve
Nitrate in Water by IC E235.NO3 604327 2 33 6.0 5.0 v
Nitrite in Water by IC E235.NO2 604328 2 20 10.0 5.0 v
pH by Meter E108 605714 1 19 5.2 5.0 v
Sulfate in Water by IC E235.504 604325 2 18 11.1 5.0 Ve
TDS by Gravimetry E162 604853 1 19 5.2 5.0 v
Turbidity by Nephelometry E121 606070 1 11 9.0 5.0 v
Alkalinity Species by Titration E290 605715 1 16 6.2 5.0 v
Ammonia by Fluorescence E298 605829 2 40 5.0 5.0 v
Chloride in Water by IC E235.Cl 604326 2 24 8.3 5.0 v
Colour (Apparent) by Spectrometer E330 604741 1 13 7.6 5.0 v
Conductivity in Water E100 605716 1 13 7.6 5.0 v
Dissolved Metals in Water by CRC ICPMS E421 604835 1 20 5.0 5.0 v
Dissolved Orthophosphate by Colourimetry (0.003 mg/L) E378-T 604090 1 13 7.6 5.0 v
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Matrix: Water

Evaluation: x = QC frequency outside specification; v' = QC frequency within specification.

Quality Control Sample Type Count Frequency (%)
Analytical Methods Method QC Lot # Qc Regular Actual Expected \ Evaluation
Method Blanks (MB) - Continued

Fluoride in Water by IC E235.F 604329 2 16 125 5.0 v
Nitrate in Water by IC E235.NO3 604327 2 33 6.0 5.0 v
Nitrite in Water by IC E235.NO2 604328 2 20 10.0 5.0 v
Sulfate in Water by IC E235.S04 604325 2 18 11.1 5.0 v
TDS by Gravimetry E162 604853 1 19 5.2 5.0 v
Turbidity by Nephelometry E121 606070 1 11 9.0 5.0 v
Matrix Spikes (MS)

Ammonia by Fluorescence E298 605829 2 40 5.0 5.0 v
Chloride in Water by IC E235.Cl 604326 2 24 8.3 5.0 v
Dissolved Metals in Water by CRC ICPMS E421 604835 1 20 5.0 5.0 v
Dissolved Orthophosphate by Colourimetry (0.003 mg/L) E378-T 604090 1 13 7.6 5.0 v
Fluoride in Water by IC E235.F 604329 2 16 12.5 5.0 v
Nitrate in Water by IC E235.NO3 604327 2 33 6.0 5.0 v
Nitrite in Water by IC E235.NO2 604328 2 20 10.0 5.0 v
Sulfate in Water by IC E235.504 604325 2 18 11.1 5.0 v
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Methodology References and Summaries

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO,
Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method / Lab Matrix Method Re

Conductivity in Water

pH by Meter

Turbidity by Nephelometry

TDS by Gravimetry

Chloride in Water by IC

Fluoride in Water by IC

Nitrite in Water by IC

Nitrate in Water by IC

Sulfate in Water by IC

Alkalinity Species by Titration

E100

Waterloo -
Environmental
E108

Waterloo -
Environmental
E121

Waterloo -
Environmental
E162

Waterloo -
Environmental
E235.Cl

Waterloo -
Environmental
E235.F

Waterloo -
Environmental
E235.NO2

Waterloo -
Environmental
E235.NO3

Waterloo -
Environmental
E235.504

Waterloo -
Environmental
E290

Waterloo -
Environmental

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510 (mod)

APHA 4500-H (mod)

APHA 2130 B (mod)

APHA 2540 C (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 2320 B (mod)

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is
measured by immersion of a conductivity cell with platinum electrodes into a water
sample. Conductivity measurements are temperature-compensated to 25°C.

pH is determined by potentiometric measurement with a pH electrode, and is conducted
at ambient laboratory temperature (normally 20+ 5°C). For high accuracy test results,
pH should be measured in the field within the recommended 15 minute hold time.

Turbidity is measured by the nephelometric method, by measuring the intensity of light
scatter under defined conditions.

Total Dissolved Solids (TDS) are determined by filtering a sample through a glass fibre
filter, with evaporation of the filtrate at 180+ 2°C for 16 hours or to constant weight,
with gravimetric measurement of the residue.

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV
detection.

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV
detection.

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV
detection.

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV
detection.

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV
detection.

Total alkalinity is determined by potentiometric titration to a pH 4.5 endpoint. Bicarbonate,
carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total
alkalinity values.
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Analytical Methods

Method / Lab

Method Reference

Environmental

Ammonia by Fluorescence E298 Water Method Fialab 100, Ammonia in water is determined by automated continuous flow analysis with membrane
2018 diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).
Waterloo - This method is approved under US EPA 40 CFR Part 136 (May 2021)
Environmental
Colour (Apparent) by Spectrometer E330 Water APHA 2120 C (mod) Colour (Apparent) is measured in an unfiltered sample spectrophotometrically using the
single wavelength method. The colour contribution of settleable solids are not included
Waterloo - in the result. This method is intended for potable waters.
Environmental
Colour measurements can be highly pH dependent, and apply to the pH of the sample as
received (at time of testing), without pH adjustment.
Dissolved Orthophosphate by Colourimetry E378-T Water APHA 4500-P E (mod) | Dissolved Orthophosphate is determined colourimetrically on a water sample that has
(0.003 mg/L) been lab or field filtered through a 0.45 micron membrane filter. Field filtration is
Waterloo - recommended to ensure test results represent conditions at time of sampling.
Environmental
Dissolved Metals in Water by CRC ICPMS E421 Water APHA 3030B/EPA Water samples are filtered (0.45um), preserved with nitric acid, and analyzed by
6020B (mod) Collision/Reaction Cell ICPMS.
Waterloo -
Environmental Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered
by this method.
Dissolved Hardness (Calculated) EC100 Water APHA 2340B “Hardness (as CaCO3), dissolved” is calculated from the sum of dissolved Calcium and
Magnesium concentrations, expressed in CaCO3 equivalents. “Total Hardness” refers
Waterloo - to the sum of Calcium and Magnesium Hardness. Hardness is normally or preferentially

calculated from dissolved Calcium and Magnesium concentrations, because it is a
property of water due to dissolved divalent cations.

Preparation Methods

Method / Lab

Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.

Environmental

Preparation for Ammonia EP298 Water
Waterloo -
Environmental
Dissolved Metals Water Filtration EP421 Water APHA 3030B Water samples are filtered (0.45 um), and preserved with HNO3.
Waterloo -
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request. ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are
met. Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This
report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology
summaries.

Key :
Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.
CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances.
DQO = Data Quality Objective.
LOR = Limit of Reporting (detection limit).
RPD = Relative Percent Difference
# = Indicates a QC result that did not meet the ALS DQO.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report

A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample. Laboratory Duplicates provide information regarding method precision and sample heterogeneity. ~ALS DQOs for
Laboratory Duplicates are expressed as test-specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2times the LOR for low concentration duplicates within ~ 4-10
times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

Laboratory sample ID Client sample ID Analyte CAS Number |Method LOR Unit Original Duplicate RPD(%) or Duplicate Qualifier
Result Result Difference Limits

Physical Tests (QC Lot: 604741)

Physical Tests (QC Lot: 604853)

WT2210481-001 solids, total dissolved [TDS] E162 ’ ‘ mg/L ‘ 193 ‘ 192 ‘ 1 ‘ Diff <2x LOR ‘

Physical Tests (QC Lot: 605714)

Physical Tests (QC Lot: 605715)

WT2210747-001 alkalinity, total (as CaCO3) E290 : ‘ mg/L ‘ 78.7 ‘ 95.8 ‘ 19.6% ‘ 20% ‘

Physical Tests (QC Lot: 605716)

WT2210747-001 conductivity E100 : ‘ pSlem ‘ 323 ‘ 327 ‘ 1.23% ‘ 10% ‘

Physical Tests (QC Lot: 606070)

Anions and Nutrients (QC Lot: 604090)

WT2210562-005 phosphate, ortho-, dissolved (as P) 14265-44-2 |E378-T 0.0300 ‘ mg/L ‘ 0.113 ‘ 0.113 ‘ 0.00008 ‘ Diff <2x LOR ‘

Anions and Nutrients (QC Lot: 604325)

WT2210747-001 sulfate (as SO4) 14808-79-8 |E235.504 . ‘ mg/L ‘ 27.1 ‘ 26.2 ‘ 3.09% ‘ 20% ‘

Anions and Nutrients (QC Lot: 604326)

Anions and Nutrients (QC Lot: 604327)

WT2210747-001 nitrate (as N) 14797-55-8 |E235.NO3 ‘ mg/L ‘ 0.671 ‘ 0.637 ‘ 5.23% ‘ 20% ‘

Anions and Nutrients (QC Lot: 604328)

Anions and Nutrients (QC Lot: 604329)

Anions and Nutrients (QC Lot: 605709)

WT2210789-003 sulfate (as SO4) 14808-79-8 |E235.504 . ‘ mg/L ‘ 13.2 ‘ 13.0 ‘ 1.52% ‘ 20% ‘

Anions and Nutrients (QC Lot: 605710)

Diff <2x LOR ‘

WT2210789-003 nitrate (as N) 14797-55-8 |E235.NO3 ’ ‘ mg/L ‘ 0.200 ‘ 0.199 ‘ 0.001 ‘ Diff <2x LOR ‘
Anions and Nutrients (QC Lot: 605711) §
WT2210789-003 nitrite (as N) 14797-65-0 |E235.NO2 ‘ mg/L ‘ <0.010 ‘ <0.010 ‘ 0 ‘ Diff <2x LOR ‘
Anions and Nutrients (QC Lot: 605712)
WT2210789-003 Anonymous fluoride 16984-48-8 ‘ mg/L ‘ 0.060 ‘ 0.057 ‘ 0.003 ‘ Diff <2x LOR ‘
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

Laboratory sample ID Client sample ID CAS Number |Method LOR Unit Original Duplicate RPD(%) or Duplicate Qualifier

Result Result Difference Limits

Anions and Nutrients (QC Lot: 605713) )

I I I N L N R

Anions and Nutrients (QC Lot: 605829) )

Anions and Nutrients (QC Lot: 607553) )

Dissolved Metals (QC Lot: 604835) i

WT2210712-001 Anonymous aluminum, dissolved 7429-90-5 |E421 0.0010 mg/L 0.0032 0.0040 0.0007 Diff <2x LOR -

antimony, dissolved 7440-36-0 |E421 0.00010 mg/L <0.10 pg/L <0.00010 0 Diff <2x LOR -
arsenic, dissolved 7440-38-2 |E421 0.00010 mg/L <0.10 pg/L <0.00010 0 Diff <2x LOR -
barium, dissolved 7440-39-3 |E421 0.00010 mg/L 5.52 pg/L 0.00570 3.05% 20% -
beryllium, dissolved 7440-41-7 |E421 0.000020 mg/L <0.020 pg/L <0.000020 0 Diff <2x LOR -
bismuth, dissolved 7440-69-9 |E421 0.000050 mg/L <0.000050 <0.000050 0 Diff <2x LOR -
boron, dissolved 7440-42-8 |E421 0.010 mg/L <10 pg/L <0.010 0 Diff <2x LOR -
cadmium, dissolved 7440-43-9  |E421 0.0000050 mg/L <0.0050 pg/L 0.0000059 0.0000009 | Diff <2x LOR -
calcium, dissolved 7440-70-2 |E421 0.050 mg/L 64.7 65.0 0.416% 20% -
cesium, dissolved 7440-46-2 |E421 0.000010 mg/L <0.000010 <0.000010 0 Diff <2x LOR -
chromium, dissolved 7440-47-3  |E421 0.00050 mg/L <0.50 pg/L <0.00050 0 Diff <2x LOR -
cobalt, dissolved 7440-48-4 |E421 0.00010 mg/L <0.10 pg/L <0.00010 0 Diff <2x LOR -
copper, dissolved 7440-50-8 E421 0.00020 mg/L 1.64 pg/L 0.00165 0.000005 Diff <2x LOR -
iron, dissolved 7439-89-6 |E421 0.010 mg/L <0.010 <0.010 0 Diff <2x LOR -
lead, dissolved 7439-92-1 E421 0.000050 mg/L 0.084 pg/L 0.000131 0.000047 Diff <2x LOR -
lithium, dissolved 7439-93-2 |E421 0.0010 mg/L <0.0010 <0.0010 0 Diff <2x LOR -
magnesium, dissolved 7439-95-4 |E421 0.0050 mg/L 3.65 3.72 1.78% 20% -
manganese, dissolved 7439-96-5 |E421 0.00010 mg/L 0.00068 0.00061 0.00007 Diff <2x LOR -
molybdenum, dissolved 7439-98-7 |E421 0.000050 mg/L 0.591 pg/L 0.000605 2.37% 20% -
nickel, dissolved 7440-02-0 |E421 0.00050 mg/L <0.50 pg/L <0.00050 0 Diff <2x LOR -
phosphorus, dissolved 7723-14-0 |E421 0.050 mg/L <0.050 <0.050 0 Diff <2x LOR -
potassium, dissolved 7440-09-7 E421 0.050 mg/L 2.21 2.24 1.10% 20% -
rubidium, dissolved 7440-17-7  |E421 0.00020 mg/L <0.00020 <0.00020 0 Diff <2x LOR -
selenium, dissolved 7782-49-2 |E421 0.000050 mg/L 0.423 pg/L 0.000400 0.000024 Diff <2x LOR -
silicon, dissolved 7440-21-3  |E421 0.050 mg/L 3.91 3.99 1.82% 20% -
silver, dissolved 7440-22-4 |E421 0.000010 mg/L <0.010 pg/L <0.000010 0 Diff <2x LOR -
sodium, dissolved 7440-23-5 |E421 0.050 mg/L 8050 pg/L 8.06 0.126% 20% -
strontium, dissolved 7440-24-6  |E421 0.00020 mg/L 0.133 0.131 1.96% 20% -
sulfur, dissolved 7704-34-9 |E421 0.50 mg/L 237 242 0.06 Diff <2x LOR -
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Analyte CAS Number |Method LOR Unit Original Duplicate RPD(%) or Duplicate Qualifier
Result Result Difference Limits
Dissolved Metals (QC Lot: 604835) - continued
WT2210712-001 Anonymous tellurium, dissolved 13494-80-9 | E421 0.00020 mg/L <0.00020 <0.00020 0 Diff <2x LOR
thallium, dissolved 7440-28-0  E421 0.000010 mg/L <0.010 pg/L <0.000010 0 Diff <2x LOR -
thorium, dissolved 7440-29-1 E421 0.00010 mg/L <0.00010 <0.00010 0 Diff <2x LOR -
tin, dissolved 7440-31-5  |E421 0.00010 mg/L <0.00010 <0.00010 0 Diff <2x LOR -
titanium, dissolved 7440-32-6  |E421 0.00030 mg/L <0.00030 <0.00030 0 Diff <2x LOR -
tungsten, dissolved 7440-33-7 | E421 0.00010 mg/L <0.00010 <0.00010 0 Diff <2x LOR -
uranium, dissolved 7440-61-1 E421 0.000010 mg/L 0.136 pg/L 0.000137 0.293% 20% -
vanadium, dissolved 7440-62-2 |E421 0.00050 mg/L <0.50 pg/L <0.00050 0 Diff <2x LOR -
zinc, dissolved 7440-66-6 |E421 0.0010 mg/L 1.1 g/l 0.0013 0.0001 Diff <2x LOR -
zirconium, dissolved 7440-67-7 |E421 0.00020 mg/L <0.00020 <0.00020 0 Diff <2x LOR -
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples. Method Blank results are used to monitor and control for potential
contamination from the laboratory environment and reagents. For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

CAS Number| Method LOR | Unit | Result | Qualifier

Physical Tests (QCLot: 604741)

colour, apparent - E330 2 ‘ cu ‘ <2.0 ‘ o

Physical Tests (QCLot: 604853)

solids, total dissolved [TDS] - |E162 10 ‘ mg/L ‘ <10 ‘

Physical Tests (QCLot: 605715)

alkalinity, total (as CaCO3) ---- |[E290 1 ‘ mg/L ‘ 1.1 ‘ —

Physical Tests (QCLot: 605716)

Physical Tests (QCLot: 606070)

turbidity — |E121 0.1 ‘ NTU ‘ <0.10 ‘

Anions and Nutrients (QCLot: 604090)

phosphate, ortho-, dissolved (as P) 14265-44-2 |[E378-T 0.003 ‘ mg/L ‘ <0.0030 ‘ -

Anions and Nutrients (QCLot: 604325)

sulfate (as SO4) 14808-79-8 |[E235.504 0.3 ‘ mg/L ‘ <0.30 ‘

Anions and Nutrients (QCLot: 604326)

chloride 16887-00-6 |[E235.CI 05 ‘ mg/L ‘ <0.50 ‘

Anions and Nutrients (QCLot: 604327)

nitrate (as N) 14797-55-8 |[E235.N03 0.02 ‘ mg/L ‘ <0.020 ‘

Anions and Nutrients (QCLot: 604328)

nitrite (as N) 14797-65-0 |[E235.N02 0.01 ‘ mg/L ‘ <0.010 ‘

Anions and Nutrients (QCLot: 604329)

fluoride 16984-48-8 [E235.F 0.02 ‘ ma/L ‘ <0.020 ‘

Anions and Nutrients (QCLot: 605709)

sulfate (as SO4) 14808-79-8 |[E235.504 0.3 ‘ mg/L ‘ <0.30 ‘

Anions and Nutrients (QCLot: 605710)

nitrate (as N) 14797-55-8 |[E235.N03 0.02 ‘ mg/L ‘ <0.020 ‘

Anions and Nutrients (QCLot: 605711)

nitrite (as N) 14797-65-0 |[E235.N02 0.01 ‘ mg/L ‘ <0.010 ‘

Anions and Nutrients (QCLot: 605712)

fluoride 16984-48-8 |[E235.F 0.02 ‘ mg/L ‘ <0.020 ‘

Anions and Nutrients (QCLot: 605713)

chloride 16887-00-6 |E235.Cl 05 ‘ ma/L ‘ <0.50 ‘

Anions and Nutrients (QCLot: 605829) h
ammonia, total (as N) 7664-41-7 |[E298 0.005 ‘ mg/L ‘ <0.0050 ‘




Page
Work Order
Client
Project

- WT2210732 Amendment 1
- GM BluePlan Engineering

Sub-Matrix: Water

Anions and Nutrients (QCLot: 607553)

ammonia, total (as N)

Dissolved Metals (QCLot: 604835)

aluminum, dissolved
antimony, dissolved
arsenic, dissolved
barium, dissolved
beryllium, dissolved
bismuth, dissolved
boron, dissolved
cadmium, dissolved
calcium, dissolved
cesium, dissolved
chromium, dissolved
cobalt, dissolved
copper, dissolved

iron, dissolved

lead, dissolved

lithium, dissolved
magnesium, dissolved
manganese, dissolved
molybdenum, dissolved
nickel, dissolved
phosphorus, dissolved
potassium, dissolved
rubidium, dissolved
selenium, dissolved
silicon, dissolved
silver, dissolved
sodium, dissolved
strontium, dissolved
sulfur, dissolved
tellurium, dissolved
thallium, dissolved
thorium, dissolved

tin, dissolved

titanium, dissolved

7664-41-7 |[E298

7429-90-5

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-69-9
7440-42-8
7440-43-9
7440-70-2
7440-46-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7440-17-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9

13494-80-9
7440-28-0
7440-29-1
7440-31-5
7440-32-6

CAS Number|Method

E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421
E421

LOR Unit Result Qualifier
0.005 mg/L <0.0050 -
0.001 mg/L <0.0010 —
0.0001 mg/L <0.00010 —
0.0001 mg/L <0.00010 —
0.0001 mg/L <0.00010 -
0.00002 mg/L <0.000020 -
0.00005 mg/L <0.000050 -
0.01 mg/L <0.010 -
0.000005 mg/L <0.0000050 -
0.05 mg/L <0.050 —
0.00001 mg/L <0.000010 —
0.0005 mg/L <0.00050 —
0.0001 mg/L <0.00010 -
0.0002 mg/L <0.00020 -
0.01 mg/L <0.010 -
0.00005 mg/L <0.000050 -
0.001 mg/L <0.0010 -
0.005 mg/L <0.0050 —
0.0001 mg/L <0.00010 —
0.00005 mg/L <0.000050 —
0.0005 mg/L <0.00050 -
0.05 mg/L <0.050 -
0.05 mg/L <0.050 -
0.0002 mg/L <0.00020 -
0.00005 mg/L <0.000050 -
0.05 mg/L <0.050 —
0.00001 mg/L <0.000010 —
0.05 mg/L <0.050 —
0.0002 mg/L <0.00020 -
0.5 mg/L <0.50 —
0.0002 mg/L <0.00020 -
0.00001 mg/L <0.000010 -
0.0001 mg/L <0.00010 -
0.0001 mg/L <0.00010 —
0.0003 mg/L <0.00030 —
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Sub-Matrix: Water

CAS Number|Method LOR Unit Result Qualifier
Dissolved Metals (QCLot: 604835) - continued
tungsten, dissolved 7440-33-7 |[E421 0.0001 mg/L <0.00010 -
uranium, dissolved 7440-61-1 |[E421 0.00001 mg/L <0.000010 -
vanadium, dissolved 7440-62-2 E421 0.0005 mg/L <0.00050 -
zinc, dissolved 7440-66-6 |E421 0.001 mg/L <0.0010 -
zirconium, dissolved 7440-67-7 |E421 0.0002 mg/L <0.00020 -
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples. LCS
results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report
Spike Recovery (%) Recovery Limits (%)
Analyte CAS Number | Method LOR Unit Concentration Lcs Low ‘ High Qualifier

Physical Tests (QCLot: 604741)

Physical Tests (QCLot: 604853)

solids, total dissolved [TDS] — | E162 1000 mg/L ‘ 102 ‘ 85.0 ‘ 115 ‘

Physical Tests (QCLot: 605714)

Physical Tests (QCLot: 605715)

alkalinity, total (as CaCO3) - | E290 — 150 mg/L ‘ 96.4 ‘ 85.0 ‘ 115 ‘

Physical Tests (QCLot: 605716)

Physical Tests (QCLot: 606070)

turbidity —|E121 NTU 200 NTU

Anions and Nutrients (QCLot: 604090)

phosphate, ortho-, dissolved (as P) 14265-44-2 | E378-T 0.003 0.0196 mg/L ‘ 111 ‘ 80.0 ‘ 120 ‘

Anions and Nutrients (QCLot: 604325)

sulfate (as SO4) 14808-79-8 | E235.504 100 mglL ‘ 102 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 604326)

chloride 16887-00-6 | E235.CI 100 mglL ‘ 102 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 604327)

nitrate (as N) 14797-55-8 | E235.NO3 0.02 2.5 mglL ‘ 101 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 604328)

nitrite (as N) 14797-65-0 | E235.NO2  05mglL ‘ 103 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 604329)

fluoride 16984-48-8 | E235.F 0.02 © imglL ‘ 104 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 605709)

sulfate (as SO4) 14808-79-8 | E235.504 100 mg/L ‘ 106 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 605710)

nitrate (as N) 14797-55-8 | E235.NO3 0.02  25mglL ‘ 102 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 605711)

nitrite (as N) 14797-65-0 | E235.NO2 0.5 mgiL ‘ 102 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 605712)

fluoride 16984-48-8 | E235.F 1 mg/L ‘ 100 ‘ 90.0 ‘ 110 ‘

Anions and Nutrients (QCLot: 605713)

115
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report
Spike Recovery (%) Recovery Limits (%)
CAS Number | Method Concentration LCS Low High Qualifier

Anions and Nutrients (QCLot: 605713) - continued

chloride 16887-00-6 | E235.Cl “ 100 mg/L ‘ 102 ‘ 90.0 ‘ 110 ‘
Anions and Nutrients (QCLot: 605829)
7664-41-7 | E298 0.005 0.2 mglL ‘ 95.9

ammonia, total (as N) ‘ 85.0 ‘ 115 ‘ -

Anions and Nutrients (QCLot: 607553)

ammonia, total (as N) 7664-41-7 |[E298 0.005 mg/L ‘ 0.2 mg/L 92.8 85.0 115 -
aluminum, dissolved 7429-90-5 | E421 0.001 mg/L 0.1 mg/L 102 80.0 120 ——
antimony, dissolved 7440-36-0 |[E421 0.0001 mg/L 0.05 mg/L 104 80.0 120 -
arsenic, dissolved 7440-38-2 | E421 0.0001 mg/L 0.05 mg/L 104 80.0 120 -
barium, dissolved 7440-39-3 | E421 0.0001 mg/L 0.0125 mg/L 101 80.0 120 —
beryllium, dissolved 7440-41-7 |[E421 0.00002 mg/L 0.005 mg/L 93.9 80.0 120 -
bismuth, dissolved 7440-69-9 | E421 0.00005 mg/L 0.05 mg/L 104 80.0 120 -
boron, dissolved 7440-42-8 |E421 0.01 mg/L 0.05 mg/L 93.1 80.0 120 -
cadmium, dissolved 7440-43-9 |[E421 0.000005 mg/L 0.005 mg/L 103 80.0 120 -
calcium, dissolved 7440-70-2 E421 0.05 mg/L 2.5 mg/L 99.9 80.0 120 —
cesium, dissolved 7440-46-2 E421 0.00001 mg/L 0.0025 mg/L 106 80.0 120 —
chromium, dissolved 7440-47-3 E421 0.0005 mg/L 0.0125 mg/L 100 80.0 120 -
cobalt, dissolved 7440-48-4 |[E421 0.0001 mg/L 0.0125 mg/L 101 80.0 120 -
copper, dissolved 7440-50-8 |[E421 0.0002 mg/L 0.0125 mg/L 101 80.0 120 —
iron, dissolved 7439-89-6 | E421 0.01 mg/L 0.05 mg/L 102 80.0 120 -
lead, dissolved 7439-92-1 E421 0.00005 mg/L 0.025 mg/L 104 80.0 120 —
lithium, dissolved 7439-93-2 |E421 0.001 mg/L 0.0125 mg/L 89.9 80.0 120 -
magnesium, dissolved 7439-95-4 | E421 0.005 mg/L 2.5 mg/L 107 80.0 120 -—
manganese, dissolved 7439-96-5 | E421 0.0001 mg/L 0.0125 mg/L 103 80.0 120 -
molybdenum, dissolved 7439-98-7  E421 0.00005 mg/L 0.0125 mg/L 102 80.0 120 -
nickel, dissolved 7440-02-0 | E421 0.0005 mg/L 0.025 mg/L 103 80.0 120 -
phosphorus, dissolved 7723-14-0 |[E421 0.05 mg/L 0.5 mg/L 103 80.0 120 -
potassium, dissolved 7440-09-7 |[E421 0.05 mg/L 2.5 mg/L 97.6 80.0 120 —
rubidium, dissolved 7440-17-7 |[E421 0.0002 mg/L 0.005 mg/L 106 80.0 120 -
selenium, dissolved 7782-49-2 E421 0.00005 mg/L 0.05 mg/L 105 80.0 120 -
silicon, dissolved 7440-21-3 |[E421 0.05 mg/L 0.5 mg/L 102 60.0 140 -
silver, dissolved 7440-22-4 |[E421 0.00001 mg/L 0.005 mg/L 92.8 80.0 120 -
sodium, dissolved 7440-23-5 E421 0.05 mg/L 2.5 mg/L 104 80.0 120 -
strontium, dissolved 7440-24-6 |E421 0.0002 mg/L 0.0125 mg/L 106 80.0 120 -
sulfur, dissolved 7704-34-9 E421 0.5 mg/L 2.5 mg/L 105 80.0 120 -
tellurium, dissolved 13494-80-9 | E421 0.0002 mg/L 0.005 mg/L 106 80.0 120 -
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report
Spike Recovery (%) Recovery Limits (%)

CAS Number | Method Unit Concentration LCS Low High Qualifier
Dissolved Metals (QCLot: 604835) - continued ]
thallium, dissolved 7440-28-0 |[E421 0.00001 mg/L 0.05 mg/L 108 80.0 120 -
thorium, dissolved 7440-29-1 |E421 0.0001 mg/L 0.005 mg/L 101 80.0 120 —
tin, dissolved 7440-31-5 | E421 0.0001 mg/L 0.025 mg/L 101 80.0 120 -
titanium, dissolved 7440-32-6 |[E421 0.0003 mg/L 0.0125 mg/L 101 80.0 120 -
tungsten, dissolved 7440-33-7  E421 0.0001 mg/L 0.005 mg/L 104 80.0 120 -
uranium, dissolved 7440-61-1 E421 0.00001 mg/L 0.00025 mg/L 105 80.0 120 -
vanadium, dissolved 7440-62-2 |[E421 0.0005 mg/L 0.025 mg/L 102 80.0 120 -——
zinc, dissolved 7440-66-6 | E421 0.001 mg/L 0.025 mg/L 105 80.0 120 -
zirconium, dissolved 7440-67-7 E421 0.0002 mg/L 0.005 mg/L 100 80.0 120 -
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test
samples. Matrix Spikes provide information regarding analyte recovery and potential matrix effects. MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test
results for the associated sample (or similar samples) may be subject to bias. ND — Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)

Laboratory sample l Client sample ID ‘ Analyte CAS Number Method Concentration Target MS Low High Qualifier

D
‘Anions and Nutrients (QCLot: 604090)

WT2210562-005 Anonymous phosphate, ortho-, dissolved (as P) 14265-44-2 E378-T ND mg/L ‘ 0.0196 mg/L ‘ ND ‘ 70.0 ‘ 130 ‘ o
‘Anions and Nutrients (QCLot: 604325) :

WT2210747-001 sulfate (as SO4) 14808-79-8 E235.504 97.7 mgiL ‘ 100 mg/L ‘ 97.7 ‘ 75.0 ‘ 125 ‘

‘Anions and Nutrients (QCLot: 604326)

WT2210747-001 chloride 16887-00-6 E235.CI 98.2 mg/L ‘ 100 mg/L ‘ 8.2 ‘ 75.0 ‘ 125 ‘

‘Anions and Nutrients (QCLot: 604327)

WT2210747-001 nitrate (as N) 14797-55-8 E235.NO3 2.41 mglL ‘ 2.5 mglL ‘ 96.4 ‘ 75.0 ‘ 125 ‘

ions and Nutrients (QCLot: 604328)

WT2210747-001 nitrite (as N) 14797-65-0 E235.N02 0.492 mg/L ‘ 0.5 mgiL ‘ 98.4 ‘ 75.0 ‘ 125 ‘

ions and Nutrients (QCLot: 604329)

WT2210747-001 fluoride 16984-48-8 E235.F 0.998 mg/L ‘ 1 mgiL ‘ 99.8 ‘ 75.0 ‘ 125 ‘

Anions and Nutrients (QCLot: 605709)

WT2210789-003 sulfate (as SO4) 14808-79-8 E235.504 101 mg/L ‘ 100 mg/L ‘ 101 ‘ 75.0 ‘ 125 ‘

Anions and Nutrients (QCLot: 605710)

WT2210789-003 nitrate (as N) 14797-55-8 E235.NO3 2.46 mg/L ‘ 2.5 mglL ‘ 98.6 ‘ 75.0 ‘ 125 ‘

‘Anions and Nutrients (QCLot: 605711)

WT2210789-003 nitrite (as N) 14797-65-0 E235.NO2 0.499 mg/L ‘ 0.5 mg/L ‘ 90.8 ‘ 75.0 ‘ 125 ‘

‘Anions and Nutrients (QCLot: 605712)

WT2210789-003 fluoride 16084-48-8 E235.F 0.977 mglL

‘Anions and Nutrients (QCLot: 605713)

WT2210789-003 chloride 16887-00-6 E235.CI 99.3 mg/L ‘ 100 mg/L ‘ 90.3 ‘ 75.0 ‘ 125 ‘

‘Anions and Nutrients (QCLot: 605829)

com v w | me w | -
ions and Nutrients (QCLot: 607553) f

T I B
Dissolved Metals (QCLot: 604835) :

WT2210712002 | Anonymous aluminum, dissolved 7429-90-5 E421 0.0967 mg/L ‘ 0.1 mg/L ‘ 96.7 ‘ 70.0 ‘ 130 ‘
antimony, dissolved 7440-36-0 E421 0.0509 mg/L 0.05 mg/L 102 700 130

1 mg/L 97.7 75.0 125
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Sub-Matrix: Water

Laboratory sample
ID

- WT2210732 Amendment 1
- GM BluePlan Engineering

Analyte

Dissolved Metals (QCLot: 604835) - continued

WT2210712-002

arsenic, dissolved
barium, dissolved
beryllium, dissolved
bismuth, dissolved
boron, dissolved
cadmium, dissolved
calcium, dissolved
cesium, dissolved
chromium, dissolved
cobalt, dissolved
copper, dissolved
iron, dissolved

lead, dissolved
lithium, dissolved
magnesium, dissolved
manganese, dissolved
molybdenum, dissolved
nickel, dissolved
phosphorus, dissolved
potassium, dissolved
rubidium, dissolved
selenium, dissolved
silicon, dissolved
silver, dissolved
sodium, dissolved
strontium, dissolved
sulfur, dissolved
tellurium, dissolved
thallium, dissolved
thorium, dissolved

tin, dissolved
titanium, dissolved
tungsten, dissolved
uranium, dissolved
vanadium, dissolved
zinc, dissolved

zirconium, dissolved

CAS Number

7440-38-2
7440-39-3
7440-41-7
7440-69-9
7440-42-8
7440-43-9
7440-70-2
7440-46-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7440-17-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6
7704-34-9
13494-80-9
7440-28-0
7440-29-1
7440-31-5
7440-32-6
7440-33-7
7440-61-1
7440-62-2
7440-66-6
7440-67-7

ALS
Matrix Spike (MS) Report
Spike Recovery (%) Recovery Limits (%)
Method Concentration Target MS Low High Qualifier
E421 0.0539 mg/L 0.05 mg/L 108 70.0 130 -
E421 ND mg/L 0.0125 mg/L ND 70.0 130 -
E421 0.00479 mg/L 0.005 mg/L 95.8 70.0 130 -
E421 0.0452 mg/L 0.05 mg/L 90.4 70.0 130 -
E421 0.046 mg/L 0.05 mg/L 91.3 70.0 130 -
E421 0.00504 mg/L 0.005 mg/L 101 70.0 130 -
E421 ND mg/L 2.5 mg/L ND 70.0 130 -
E421 0.00252 mg/L 0.0025 mg/L 101 70.0 130 -
E421 0.0122 mg/L 0.0125 mg/L 98.0 70.0 130 -
E421 0.0120 mg/L 0.0125 mg/L 96.3 70.0 130 -
E421 0.0115 mg/L 0.0125 mg/L 92.3 70.0 130 -
E421 0.049 mg/L 0.05 mg/L 98.6 70.0 130 -
E421 0.0247 mg/L 0.025 mg/L 98.6 70.0 130 -
E421 0.0123 mg/L 0.0125 mg/L 98.2 70.0 130 -
E421 ND mg/L 2.5mg/L ND 70.0 130 -
E421 0.0127 mg/L 0.0125 mg/L 101 70.0 130 -
E421 0.0121 mg/L 0.0125 mg/L 97.0 70.0 130 -
E421 0.0236 mg/L 0.025 mg/L 94.5 70.0 130 -
E421 0.471 mg/L 0.5 mg/L 94.2 70.0 130 -
E421 ND mg/L 2.5 mg/L ND 70.0 130
E421 0.00522 mg/L 0.005 mg/L 104 70.0 130 -
E421 0.0565 mg/L 0.05 mg/L 113 70.0 130 -
E421 ND mg/L 0.5 mg/L ND 70.0 130 -
E421 0.00428 mg/L 0.005 mg/L 85.6 70.0 130 -
E421 ND mg/L 2.5 mg/L ND 70.0 130 -
E421 ND mg/L 0.0125 mg/L ND 70.0 130 -
E421 ND mg/L 2.5mg/L ND 70.0 130 -
E421 0.00522 mg/L 0.005 mg/L 104 70.0 130 -
E421 0.0502 mg/L 0.05 mg/L 100 70.0 130 -
E421 0.00478 mg/L 0.005 mg/L 95.6 70.0 130 -
E421 0.0241 mg/L 0.025 mg/L 96.3 70.0 130 -
E421 0.0121 mg/L 0.0125 mg/L 96.7 70.0 130 -
E421 0.00493 mg/L 0.005 mg/L 98.6 70.0 130 -
E421 ND mg/L 0.00025 mg/L ND 70.0 130 -
E421 0.0251 mg/L 0.025 mg/L 100 70.0 130 -
E421 0.0251 mg/L 0.025 mg/L 100 70.0 130 -
E421 0.00482 mg/L 0.005 mg/L 96.3 70.0 130 -
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Chain of Custody (COC) / Analytical Request Form cochumber 2  Environmental Division

Waterloo
Canada Toll Free: 1 800 668 9878 Page Work Order Reference

WT2210732

Report To Contact and company name below will appear on the final report Reports / Recipients Turnaround Time (TAT) Requested
Company: Gm Bluep lew e Select Report Format: ﬂ. POF E Bxce. [ EDD (DIGITAL) \nKnE:m [R] if received by 3pm M-F - ro surcharges apply .
Contact: 7 plec/a € o/ Merge QC/QCI Reports with COA "~ [0 Y&s [0 nNo w WA [ @ day [P4] i received by 3pm M-F- 20% rush surcharge mirimum
Phone: ) ﬁ, Compare Results to Criteria on Report - provide details below if box checked [ 3day [P3] if received by 3pm M-F - 25% rush strcharge minimun
Company address below will appear on the final report Select Distribution: O eman O man [J Fax YE1E4%0q)116211 Mot oy o W E 3006 et st gQe i I
- 7 T - - [J 1day [E] ifreceivedby 3pm M-F - 100% rush surcharge minimur _ !
Street: £350 cloed [@eon KA cJ Email 1 or Fax \aanna Olesid @Q&u_r e Nie] ieame oy 62 iFrecevet by 1am S - 20 s srchge. At Telephone : =1 519 886 6910
City/Provinge: Suclpl 0.4t Uni 2.8 Jor . |Email2 J J ) may appy torush requests n weekerds, taticary bidars and ooy TelepRone - <1 519,666
Postal Code: / Email 3 Date and Time Required for all E&PTATs: |
Invoice To Same as Report To & ves [0 wo Invoice Recipients For all tests with rush TATs requested, pleass contact your AM to confirm availability.
Copy of Invoice with Report o ves B. NO Select Invoice Distribution: /B BMAIL [J MAIL [] Fax Analysis Request
Company: M —W [ue *L law =a- \ *ﬁ\a Email 1 or Fax \ ob Wing. . Ofsﬁ,r—ﬁ.\u ClA fr»a.nhn\,.. .92 Indicate Fillered (), Preserved (P) or Filtered and Preserved (F/P) below a:l &
Contact: e Email 2 =5 g S v w o l.8
] x| g
Project Information Oil and Gas Required Fields (client use) m — 2| :
ALS Account #/ Quote # AFE/Cost Center: PO# i~ LH.M m ol B
Job #: I i1 009 | |Major/Minor Code: Routing Code: M qﬁ(.( m % W
PO | AFE: S b o e Requisitioner: m 9 ,.m M = m m
LSD: A Location: O & o|2] &
- 7
kS wn [a]
ALS Lab Work Order # (ALS use only): i i-l ALS Contact: .% m Sampler: g w wio
Fa, Ol D, | T a2 (B
ALS Sample # Sample Identification and/or Coordinates Date Time W W =|uw|a
(ALS use only) i inti i : Sample Type <|cl@
(This description will appear on the report) (dd-mmm-yy) (hh:mm) < wn H w
L o) 12 -fy 1] K60 | Gw |4V
[ s «
NS i b 50 i |V
= 5 -
B (0% | | 74<] iV
Notes / Specify Li SAMPLE RECEIPT DET
Drinking Water (DW) m!..__..._w% (client use) otes | Specify Limits for Bm:_m M“u__m_me%m_ by _””_onn_:n from drop-down below AILS (ALS use only)
ce on Cooling Method: ] mone  [J it [HICEPACKS [] FROZEN [] COOLING INTIATED
Are:sarples feln from s Registed W Systemy ( Submission Comments identified on Samplé Receipt Nolfication: Ovs O
NO
O ves X 0 )O w Cooler Custody Seals Intact: YEs [JNA _ Sample Custody Sealsintact  [(Jv&s [ WA
Are samples for human tion/ use? r Q INIITIAL COOLER TEMPERATURES *C FINAL COOLER TEMPERATURES *C
O Yes _&a NO _ _ m _h S _ _
SHIPMENT RELEASE (client use) INITIAL SHIPMENT RECEPTION (ALS use only) NAL SHIPMENT RECEPTION (ALS use only)
Released by: Mu ~ “\Q/ _umJ. H A ﬁ@@ Recelved by: Date: Time: Received by: & Date: e
Dy o) JALYAL b ¥io/oe %z
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY  YELLOW - CLIENT COPY i permeeen

Failure to complete all portions of this foerm may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.
1. If any water samples are taken from a Regulated Drinking Water (DW) System, please submit using an Authorized DW COC form.
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Single Well Response Test Analysis: BH101-Rising

1.000
E
x y = 0.3663e0:018
() 2 _
g 0100 R*=0.9371
k]
x
2
0.010 T T T T 1
0 50 100 150 200 250
Elapsed Time (s)
BH101-Rising ——Expon. (BH101-Rising)
Bouwer-Rice Analysis
Governing Equation: 2 Re) (1 Yo
vemngEuator:r2ln (%) (1) In (%)
2L
(1/t)(In(yo/y))=  1.80E-02 (from slope of data)
L= 1.514 (Saturated Length of Screen)
rw= 0.14 (radius of filter pack)
L/r,= 10.8 (ratio)
A= 1.91 (from shape factor curves in Bouwer and Rice, 1976)
B= 0.333 (from shape factor curves in Bouwer and Rice, 1976)
C= 1.62 (from shape factor curves in Bouwer and Rice, 1976)
In(R./r,)= 0.763 (from shape factor equation in Bouwer and Rice, 1976)
D= 1.709 (Saturated Thickness of Geologic Unit)
H= 1.514 (Height of water column above bottom of well)
re= 0.061 (radius of well casing)
k= 1.7E-05 m/s
| Hydraulic Conductivity of Silty Sand is 1.7E-05 m/s |

GM BluePlan Engineering Ltd.

< M Blu = Plan Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

ENGINEERING 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
www.GMBluePlan.ca




Single Well Response Test Analysis: BH102-Rising

1.000
E
= y =0.3432e°0-055
o R2=0.9817
€ 0.100
k]
x
2
0.010 T T T T 1
0 50 100 150 200 250
Elapsed Time (s)
BH102-Rising ——Expon. (BH102-Rising)
Bouwer-Rice Analysis
Governing Equation: 2 Re
verning Equat k_rcln(r)()ln(yt)
2L
(1/t)(In(yo/y:))=  6.50E-02 (from slope of data)
L= 1.146 (Saturated Length of Screen)
rw= 0.14 (radius of filter pack)
L/r 2 (ratio)
A= 1.77 (from shape factor curves in Bouwer and Rice, 1976)
B= 0.333 (from shape factor curves in Bouwer and Rice, 1976)
C= 1.52 (from shape factor curves in Bouwer and Rice, 1976)
In(R./r,)= 1.411 (from shape factor equation in Bouwer and Rice, 1976)
D= 0.656 (Saturated Thickness of Geologic Unit)
H= 1.146 (Height of water column above bottom of well)
re= 0.061 (radius of well casing)
k= 1.5E-04 m/s
| Hydraulic Conductivity of Silty Sand is 1.5E-04 m/s |

GM BluePlan Engineering Ltd.

< M Blu = Plan Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
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Single Well Response Test Analysis: BH106-Rising

1.000
T
‘E' y =0.0822¢-98-05x
o R?2=0.0214
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8
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2
0.010 T T T T 1
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Elapsed Time (s)
BH106-Rising Expon. (BH106-Rising)
Bouwer-Rice Analysis
Governing Equation: 2 Re) (1 Yo
g Eq T n () (4) in (%)
2L
(1/t)(In(yo/y:))=  9.00E-05 (from slope of data)
L= 2.894 (Saturated Length of Screen)
W= 0.14 (radius of filter pack)
L/r,= 20.7 (ratio)
= 1.78 (from shape factor curves in Bouwer and Rice, 1976)
= 0.394 (from shape factor curves in Bouwer and Rice, 1976)
= 1.22 (from shape factor curves in Bouwer and Rice, 1976)
In(R./ry)= 2.547 (from shape factor equation in Bouwer and Rice, 1976)
= 3.783 (Saturated Thickness of Geologic Unit)
= 3.783 (Height of water column above bottom of well)
re= 0.061 (radius of well casing)
k= 1.5E-07 m/s
| Hydraulic Conductivity of Sandy Silt Till is 1.5E-07 m/s |
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APPENDIX F:
CONSTRUCTION DEWATERING ESTIMATES



Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study

Project Number: 411009-1 Engineer/Technician: MRL/JO

Description of Project: Construction of a residential development including servicing and construction of two stormwater
management facilities.

Description of Conceptual Model for Dewatering Estimation:
All scenarios assumed to be unconfined flow. Radius of Influence determined by Sichart equation.

Dimensions for Servicing Trenches
Length=30m
Width=3m

Dimensions for SWM Pond No.1
Perimeter =410 m
Radius of Equivalent well = 65 m

Dimensions for SWM Pond No. 2
Perimeter =124 m
Radius of Equivalent well =20 m

Maximum Flow Scenario
#1 Dewatering for Servicing (Walser at west property boundary): Flow to Finite Trench model
Static Groundwater Level =411 masl
Base of Excavation = 407.0 masl
Target Drawdown = 4.5 masl (includes 0.5 m buffer below base of excavation)
Initial Saturated Thickness = 9 m (till elevation not confirmed so use twice the drawdown)
Hydraulic conductivity = 3x10 m/s (factor of safety of 2 applied to BH102 slug test)

#2 Dewatering for SWM Pond No. 1: Flow to Well model
Static Groundwater Level =411.0 masl
Base of Excavation = 411.0 masl
Target Drawdown (H-h) = 0.5 masl (includes 0.5 m buffer below base of excavation)
Impermeable Layer = 408.2 masl (clayey silt at BH107)
Initial Saturated Thickness (H) = 2.8 masl
Hydraulic conductivity = 3x10* m/s (factor of safety of 2 applied to BH102 slug test)

#3 Dewatering for SWM Pond No. 2: Flow to Well model
Static Groundwater Level = 412.0 masl (average original ground surface)
Base of Excavation = 410.5 masl
Target Drawdown (H-h) = 2.0 masl (includes 0.5 m buffer below base of excavation)
Impermeable Layer = 408.6 masl (deeper Till at BH101)
Initial Saturated Thickness (H) = 3.4 masl
Hydraulic conductivity = 3x10 m/s (factor of safety of 2 applied to BH102 slug test)
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study

Project Number: 411009-1 Engineer/Technician: MRL/JO

Typical Flow Scenario

#1 Dewatering for Servicing: Flow to Finite Trench model
Target Drawdown (H-h) = 3.0 masl (maximum expected drawdown for typical servicing applications)
Initial Saturated Thickness (H) = 4.5 m (assumed typical)
Hydraulic conductivity = 3.4x10° m/s (factor of safety of 2 applied to BH101 slug test)

#2 Dewatering for SWM Pond No. 1: Flow to Well model
Static Groundwater Level =411.0 masl|
Base of Excavation = 411.0 masl
Target Drawdown (H-h) = 0.5 masl (includes 0.5 m buffer below base of excavation)
Impermeable Layer = 408.2 masl (clayey silt at BH107)
Initial Saturated Thickness (H) = 2.8 masl
Hydraulic conductivity = 3.4x10™> m/s (factor of safety of 2 applied to BH101 slug test)

#3 Dewatering for SWM Pond No. 2: Flow to Well model
Static Groundwater Level = 412.0 masl (average original ground surface)
Base of Excavation = 410.5 masl
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study

Project Number: 411009-1 Engineer/Technician: MRL/JO
MAXIMUM DEWATERING SCENARIO
#1 - Dewatering for Servicing
Radius of Influence
Sichart R, = 3000(H — h)Vk
Ro = 234|m (Radius of Influence)
H= 9|m (Initial Head)
h= 4.5|m (Head at Drawdown)
k= 3.00E-04|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Finite Trench
Governing Equation: (H? — h?) (H? — h?)
Q =nk R + xk I
In=2
rW
Q=| 1,181,778|L/d (Dewatering Flow) (A)
X= 30/ m (Length of Trench)
k= 3.00E-04|m/s (Hydraulic Conductivity)
H= 9|m (Initial Head)
h= 4.5|m (Head at Drawdown)
L= 234|m (Distance to "Source")
Ro= 234|m (Radius of Influence)
rw= 1.5|m (Radius of Well or System)
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study
Project Number: 411009-1 Engineer/Technician: MRL/JO
MAXIMUM DEWATERING SCENARIO (ctd.)
#2 - Dewatering for Stormwater Management Pond 1

Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro = 26|m (Radius of Influence)
H= 2.8|m (Initial Head)
h= 2.3|/m (Head at Drawdown)
k= 3.00E-04|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H2 _ hz)
Q=mk ——p —
In=%
TW
Q= 617,517|m>/s (Dewatering Flow) (B)
k= 3.00E-04|m/s (Hydraulic Conductivity)
H= 2.8|/m (Initial Head)
h= 2.3/m (Head at Drawdown)
Ry = 91|m (Radius of Influence, R, plus r,, due to relative size of excavation)
rw= 65|m (Radius of Well or System)
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study
Project Number: 411009-1 Engineer/Technician: MRL/JO
MAXIMUM DEWATERING CASE (ctd.)

#3 - Dewatering for Stormwater Management Pond 2
Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro = 104|m (Radius of Influence)
H= 3.4|m (Initial Head)
h= 1.4|m (Head at Drawdown)
k= 3.00E-04|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H2 _ hz)
Q =nk — T
In-2
rW
Q= 428,596|m>/s (Dewatering Flow) (Q)
k= 3.00E-04|m/s (Hydraulic Conductivity)
H= 3.4|m (Initial Head)
h= 1.4|m (Head at Drawdown)
Ry = 124|m (Radius of Influence, Ry plus r,, due to relative size of excavation)
= 20|m (Radius of Well or System)
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study

Project Number: 411009-1 Engineer/Technician: MRL/JO

TYPICAL DEWATERING SCENARIO
#1 - Dewatering for Servicing
Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro= 52|m (Radius of Influence)
H= 4.5|m (Initial Head)
h= 1.5|/m (Head at Drawdown)
k= 3.40E-05|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Finite Trench
Governing Equation: (H? — h?) (H? — h?)
Q =nk R + xk
In=2 L
rW
Q= 76,956|L/d (Dewatering Flow) (D)
X= 30/m (Length of Trench)
k= 3.40E-05|m/s (Hydraulic Conductivity)
H= 4.5|m (Initial Head)
h= 1.5|/m (Head at Drawdown)
L= 52|m (Distance to "Source")
Ro = 52|m (Radius of Influence)
rw= 1.5|m (Radius of Well or System)
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study
Project Number: 411009-1 Engineer/Technician: MRL/JO
TYPICAL DEWATERING SCENARIO (ctd.)
#2 - Dewatering for Stormwater Management Pond 1

Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro= 9|m (Radius of Influence)
H= 2.8|m (Initial Head)
h= 2.3|/m (Head at Drawdown)
k= 3.40E-05|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H2 _ hz)
Q =nk — T
In=2
TW
Q= 186,409/ m’/s (Dewatering Flow) (E)
k= 3.40E-05|m/s (Hydraulic Conductivity)
H= 2.8|/m (Initial Head)
h= 2.3/m (Head at Drawdown)
Ry = 74|m (Radius of Influence, R, plus r,, due to relative size of excavation)
rw= 65|m (Radius of Well or System)
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Hydrogeological Calculations for Dewatering Estimates

Project: Ainley Farm Subdivision Hydrogeological Study
Project Number: 411009-1 Engineer/Technician: MRL/JO
TYPICAL DEWATERING SCENARIO (ctd.)

#3 - Dewatering for Stormwater Management Pond 2
Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro = m (Radius of Influence)
H= 3.4|m (Initial Head)
h= 1.4|m (Head at Drawdown)
k= 3.40E-05|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H? — h?)
Q =nk — T
In=2
7AW
Q= m>/s (Dewatering Flow) (F)
k= 3.40E-05|m/s (Hydraulic Conductivity)
H= 3.4|m (Initial Head)
h= 1.4|m (Head at Drawdown)
Ry = 55|m (Radius of Influence, R, plus r,, due to relative size of excavation)
= 20|m (Radius of Well or System)
Expected Maximum Groundwater Flow* 2,228,000 L/day I =(A)+(B) +(C)
Expected Typical Groundwater Flow** 187,000 L/day I =(E)

*Assumes concurrent dewatering at both the stormwater management facilities and the sanitary sewer.
**Assumes non-concurrent dewatering. Rate taken to be the largest among the "typical" estimates.
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APPENDIX G:
MONITORING AND MITIGATION PLAN



G1: DEWATERING MONITORING PLAN
PRIOR TO CONSTRUCTION DEWATERING

Number Activity Frequency or Schedule Location* Threshold Threshold ID*
Well Monitoring All residences supplied with overburden . L
N/A. Baseline monitoring
P1 Program: Water Once water supply wells, that agree to onl N/A
Quality monitoring. V.
2 weeks before Start:
Well Monitoring Install Dataloggers ) L
N L N/A. Baseline monitoring
P2 Program: Water All residences that agree to monitoring. onl N/A
Level Within week before Start: v

Check loggers and download data

*Monitoring locations (if any) will be identified based on the door-to-door well survey. Residents on overburden wells will be invited to participate in the
monitoring program.
*tNo thresholds apply because these activities are baseline data collection activities.
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G2: DEWATERING MONITORING PLAN
DURING DEWATERING

Number Activity Frequency or Schedule Location Threshold** Threshold IDt
Evidence of erosion along
the overland flow path
between discharge point
Inspect Erosion and andv‘:eceiv:er (e gthlland
D1 Sediment Control Daily during dewatering All applicable facilities. area) & D1.1
Facilities ’
Evidence of damage or
other equipment deficiency.
1. At discharge point. Evidence of sheen, odour,
| t Disch lobul th
D2 nspect Lischarge Daily during dewatering . . globules 9“? er . D2.1
Water 2. At receiver (e.g. wetland or municipal [characteristics which may
drain). indicate impacted water.
eld o ¢ 1. Any point along route between Turbic:jity oqui:char]cge
D3 Field Monitoring of |\ i, 4.ring dewatering discharge area and receiver. exceeds turbidity o D3.1
Turbidity receiver by more than
X . . 8 NTU.
2. Receiver (i.e., wetland) upgradient of
point of entry of discharge.
Sampling of .
D4 Discharge Once at startup. Any point along flow route between the |Any parameter exceeds D41
§ € Once monthly thereafter. discharge area and the receiver. corresponding PWQO. ’
(unfiltered water)
Measurement of Exceeds permitted value
D5 Daily during dewatering. At discharge point or on discharge line D5
Dewatering Volume fly during dewatering : ge pol ! gel (2,228,000 L/d requested)
C laint Received
D6 omp aer ecelve Upon receipt of complaint. At the residence involved. N/A D6.1
from Resident

**In the event that a threshold is exceeded, proceed with mitigation activities.
TIf a threshold is reached or exceeded, then consult the contingency plan (Section 8.2.2 and next page) according to the matching Threshold ID.
PWQO - Provincial Water Quality Objectives
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G3: DEWATERING MITIGATION PLAN
GENERAL AND CONTINGENCY MITIGATION ACTIVITIES

Mitigation Type Threshold ID Mitigation Measures*
Erosion and Sediment Control Plan N/A Implement an E&SC plan according to OPSS.MUNI 805 and 518. See Section 8.2.1 of report.
General Sumps to be constructed as filtered sumps. Wellpoints to be installed, developed and tuned to minimize
Intake Points N/A generation of sediment. See Section 8.2.1 of report.
Inspect Erosion and Sediment . . . . .
e D1.1 O Repair or replace equipment as necessary to restore proper function of erosion and sediment control system.

Control Facilities
o Immediately report observations to Contract Administrator (i.e., GMBP).
o If the observation is related to turbid/cloudy water or sediment-laden water, conduct an inspection of
erosion and sediment control features (including dewatering sumps) and rectify any deficiencies. Conduct

Inspect Discharge Water D21 another field turbidity test. If problem persists and cannot be immediately rectified, discontinue dewatering if
safe to do so.
o If the observation is related to a potential chemical impact (e.g. fuel), then stop dewatering immediately.
Dewatering shall not continue until GMBP has undertaken an investigation and determined a revised approach
for dewatering.
o Immediately report exceedance to Contract Administrator (i.e., GMBP).
0 Conduct an inspection of erosion and sediment control features (including dewatering sumps) and rectify any
deficiencies.

Field Monitoring of Turbidity D3.1 0 Provide additional sediment control measures according to OPSS.MUNI 805 and/or 518 to provide additional
sediment capture and prevent erosion.

Contingency o Conduct another field turbidity test. If problem persists and cannot be immediately rectified, discontinue

dewatering if safe to do so.

Sampling of Discharge D4.1 0 Follow D3.1 above
o0 Immediately report exceedance to Contract Administrator (i.e., GMBP).
o If the exceedance appears to be due to a temporary occurrence (e.g. recent rainstorm) continue dewatering.

Dewatering Volume D5.1 o If the exceedance appears to be persistent, reduce the size of excavation to minimize the amount of
dewatering required. If this is not feasible, cease dewatering until the PTTW can be amended, or until other
approval to proceed is provided by the MECP.
o0 Immediately report exceedance to Contract Administrator (i.e., GMBP).
0 GMBP to conduct an investigation of the potential impacts by downloading data from datalogger and

Complaint Received from Resident D6.1 conducting water quality sampling (as applicable).

o Contractor to provide alternate source of water to the resident until dewatering concludes.
0 GMBP to complete a follow up investigation (i.e., water level measurement and/or sampling) after the
completion of dewatering to ensure that water supply has been restored to pre-construction condition.

* Note: this is not the entire mitigation plan. Please refer to Hydrogeological Study report, Section 8 for additional details.
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