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Executive Summary

Geofirma Engineering Ltd. was retained by the Ottawa Valley Wild Bird Care Center (OVWBCC) to
complete a Hydrogeological Study in support of a Site Plan Control application for construction of a
wild bird care center on a property located at 8520 McArton Road in Ottawa (Ashton), Ontario. The
property is currently a vacant, relatively flat-lying, agricultural field.

Based on a review of surficial features at the site, shallow groundwater flow is interpreted to be
eastward towards an on-site wetland complex. It is anticipated that deeper groundwater flow is to the
east (i.e. the Rideau River).

This study has been completed in general accordance with Ontario Ministry of the Environment,
Conservation and Parks (MECP) Procedures D-5-5 Private Wells: Water Supply Assessment (MECP,
1996a) and D-5-4 Individual On-Site Sewage Systems: Water Quality Impact Assessment (MECP,
1996b), as well as the City of Ottawa draft Hydrogeological and Terrain Analysis Guidelines (City of
Ottawa, 2019).

In support of this study, Geofirma supervised the drilling and construction of a water supply well on the
property in accordance with Ontario Regulation 903. The well was drilled to a total depth of
approximately 53.3 meters below ground surface (MBGS) and casing was installed to approximately
12.8 mBGS. Bedrock was encountered at a depth of approximately 2.1 mBGS and static groundwater
levels were approximately 4 mBGS.

An approximate 7-hour duration pumping test with a constant rate of approximately 122 L/min (32
USgpm) was completed for this water supply well on February 4, 2020. Total drawdown during this
test was approximately 1 m and recovered within 60 seconds. Two water samples were collected
during this pumping test (3h and 6.5h). The results from the pumping test and laboratory testing show
the water quantity and quality are suitable to support the proposed development. Further, the
groundwater samples meet all applicable health-related standards and guidelines at the present time.
Some treatment may be desired for aesthetic objectives only.

Surficial soils are thin with approximately 0.4 to 2.4 m thick sandy till material above limestone
bedrock. An assessment of nitrate attenuation following MECP Guideline D-5-4 indicates that the
property size and conditions are suitable to support a conventional septic system as per the proposed
development. Predicted nitrate-nitrogen levels are expected to be less than 7 mg/L according to these
calculations.

The infiltration capacity of overburden material at the site should be confirmed using field percolation
tests at the septic system design phase. Any septic systems should be constructed with all
appropriate setbacks as per Ontario Regulations and the Ontario Building Code.
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1 INTRODUCTION

Geofirma Engineering Ltd. was retained by the Ottawa Valley Wild Bird Care Center (OVWBCC) to
complete a Hydrogeological Study in support of a Site Plan Control application for construction of a
wild bird care center on a property located at 8520 McArton Road in Ottawa (Ashton), Ontario. The
site location is provided on Figure A.1, Appendix A.

This report has been prepared to satisfy City of Ottawa requirements to demonstrate that the water
well drilled at 8520 McArton Road is suitable for the proposed development on the site. This study has
been completed in general accordance with Ontario Ministry of the Environment, Conservation and
Parks (MECP) Procedures D-5-5 Private Wells: Water Supply Assessment (MECP, 1996a) and D-5-4
Individual On-Site Sewage Systems: Water Quality Impact Assessment (MECP, 1996b), as well as the
City of Ottawa draft Hydrogeological and Terrain Analysis Guidelines (City of Ottawa, 2019).

1.1 Background

The owners of the property at 8520 McArton Road, the Ottawa Valley Wild Bird Care Center
(OVWBCC), plan construct a bird care center on the 7.0 hectare (17.3 acre) property, which will
include an approximately 623.25 m? single story building, outdoor bird cages, and a water retention
pond. In addition, a paved parking lots (24 spaces) and a driveway and loading dock area will be
constructed with a combined surface area of approximately 1000 m?. The building will be serviced by
a private water supply well (this study) and a septic system.

1.2 Objectives and Scope of Work

The objective of this hydrogeological study is to demonstrate adequate water quantity and water
quality to support the proposed development. To meet the project objective, the scope of work
included the following:

e Construction of a temporary access road and drilling a bedrock supply water well;

e Completion of a 7-hour pumping test from the drilled water well, and collection of representative
groundwater samples;

e Review of surficial and bedrock geology from regional mapping studies (i.e. Ontario Geological
Survey mapping);

e Review of surrounding water well information from the MECP water well database; and

e Preparation of a final report summarizing the site conditions, geological and hydrogeological
setting, and providing an interpretation of site-specific water quality and water quantity information.
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2 SITE DESCRIPTION

2.1 Physical Setting
2.1.1  Site Location

The property is located at 8520 McArton Road, in the rural western portion of the City Ottawa near the
community of Ashton. The legal description of the site is Part of Lot 4, Concession 12, Goulbourn
Township.

The current property is 7.0 hectare (17.3 acre) in size and does not have any permanent structures.
Topography at the site is relatively flat and is composed of agriculture fields and some wooded areas.
Manion Corners (Long Swamp) Wetland Complex is located along the east — northeast portion of the
property, adjacent to Highway 7 and Upper Dwyer Hill Road (Figure A.2, Appendix A).

2.1.2  Surrounding Properties and Land Use

The property is primarily surrounded by agricultural fields and woodland to the north and west. There
are several rural residential lots located along McArton Road, between Upper Dwyer Hill Side Road to
the north and Lowe Road, to the south.

The location of the property relative to surrounding land uses is shown on Figure A.2, Appendix A.

2.2 Nearby MECP Water Well Records

The MECP Water Well Information System (WWIS) and on-line mapping tool (accessed July 2018)
were reviewed to provide geological and hydrogeological information for the site. A total of nine water
well records were identified within 500 m of the site.

Figure A.3 shows the location of MECP water wells referenced in this report. A summary of well record
information is included in Table 1, Appendix B. Copies of the well records within 500 m of the site are
included in Appendix C.

2.3 Geological Setting
2.3.1  Surficial Geology

The site is located within the Limestone Plains physiographic region, as mapped by Chapman and
Putnam (1984), which is characterized by shallow soil cover overlying limestone bedrock. The Ontario
Geological Survey (2010) identifies organic deposits covering the central and southeastern portion of
the property and silty to sandy till covering most of the property. Recent drilling of six boreholes
completed as part of a geotechnical investigation (Terrepex, 2019) confirmed the presence of thin
topsoil and sandy till layers at the site, with depth to bedrock ranging from 0.4 to 2.4 meters below
ground surface.

Surficial geology (based on OGS, 2010) for the site and surrounding area is illustrated on Figure A.4,
Appendix A.
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2.3.2  Bedrock Geology

The bedrock geology at the site is mapped as the Gull River Formation (Armstrong and Dodge, 2007).
Williams (1991) describes the Gull River Formation as crystalline limestone with shaley partings and
minor interbedded limestone and silty dolostone. The mapped geology is consistent with MECP well
records for the area, which report bedrock as limestone, sandstone and sandy dolostone.

A bedrock geology map is presented on Figure A.5, Appendix A.

2.4 Hydrogeology
2.4.1  Overburden Aquifer

There is minimal overburden cover in the area, therefore it is not likely that an overburden aquifer is
sustainable. All wells within 500 m are installed with steel casing through the overburden and
groundwater is supplied from the underlying bedrock aquifer.

2.4.2  Bedrock Aquifer

All MECP water wells within 500 m, as summarized in Table 1, are completed within the bedrock. The
average depth to bedrock is approximately 1 m BGS; however, some of the records reported depth to
bedrock of zero and describe the upper unit as broken rock. Average well depth is 39.3 m and varies
from 21.3 to 68.6 m.

The bedrock aquifer, consisting of limestone and sandy dolostone, is the primary aquifer within the
study area. In many cases, bedrock aquifers are dominated by flow through fractures in the rock. The
depth to water bearing zones (i.e. fractured zones) was identified on the water well records at depths
ranging from 19.8 to 42.7 m, with an average depth of 30.5 m.

2.4.3 Groundwater Flow Direction

In general, shallow groundwater flow follows ground surface elevation/topography and is influenced by
areas of groundwater recharge and discharge. Based on a review of surficial features, it is likely that
shallow groundwater flows east, toward the wetland complex. The site is located within the Rideau
Valley Conservation Authority boundary, near the drainage divide between the Mississippi River and
Rideau River. Itis anticipated that deeper groundwater flow is to the east (i.e. the Rideau River).
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3 METHODOLOGY

3.1 Estimation of Water Demand

Estimation of water demand for the proposed bird care center at 8520 McArton Road was completed
by Alfa Alliance Engineering Inc. Based on design specifications for the proposed development, the
estimated daily demand is 4.5 to 7.4 cubic meters per day (3.1 to 5.2 L/min or 0.83 to 1.36 gal/min),
with a peak flow rate demand of 132 liters per minute (35 gal/min). These values are based on 66
water supply fixture units (WSFU).

3.2 Utility Locates

Public utility locates for the 8520 McArton Road property were requested from Ontario One-Call by
Geofirma and were fulfilled by Promark on December 6, 2019. No underground utilities (Ottawa Hydro,
Hydro One) were identified in the locate package provided by Promark.

3.3 Water Well Drilling

Drilling was completed on January 16, 2020, by Air Rock Drilling, a MECP licensed water well
contractor, under the supervision of Geofirma personnel. A 154 mm (~6 inch) diameter borehole was
drilled to a depth of 53.3 m BGS using an air-rotary drilling rig. 170 mm outer diameter (OD) steel
casing was installed and cemented from 12.8 m BGS to ground surface. Top of bedrock was
encountered at 2.1 m BGS.

A well record was submitted to the MECP by Air Rock on behalf of the OVWBCC and is provided in
Appendix D. The well construction details are summarized in the following table:

Water Supply Well Details - 8520 McArton Road \

Drilled Date January 16, 2020
Casing Depth 12.8 m BGS
170 mm (outer diameter)
164 mm (inner diameter)

Casing Diameter

Casing Stickup 0.49 m AGS
Borehole Diameter 154 mm
Drilled Depth 53.3 m BGS
Static Water Level 4.04 m BGS (Feb 4, 2020)

3.4 Water Well Pumping Test

A 7-hour pumping test was completed in the drilled well at 8520 McArton Road by Geofirma personnel
on February 4, 2020. The duration of the pumping test was extended from 6 hours to 7 hours account
for a pumping rate (~122 L/min) lower than the estimated peak water demand (132 L/min). The total
volume of water produced during the 7-hour test was equivalent to the volume that would be produced
in 6 hours at the higher pumping rate.
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3.4.1 Test Equipment and Set-up

The pumping test was completed using a submersible pump that was lowered to 27.4 m below ground
surface (m BGS). Water produced during the test was discharged from a hose approximately 30 m
from the well head, such that discharged water would not impact the results of the test.

A pressure transducer (Solinst Levelogger) was lowered to 22 m below top of well casing (m BTOC) to
record water levels in the well during the pumping test. A second pressure transducer (Solinst
Barologger) was installed at the well head to measure and account for barometric pressure change
during the test.

3.4.2 Test Procedure

The depth to water was measured at 4.04 m BTOC prior to pumping. The pumping test was started at
8:37 am. For the purpose of this pumping test, the measured water level prior to the test is assumed
to represent ambient static conditions. Weather conditions during the test were cold and dry, with a
daily high of 5 degrees Celsius and no precipitation.

A pumping rate of ~122 L/min (~32.2 US gpm) was used for the test, which was lower than the
anticipated peak water demand (132 L/min). After consulting with the City of Ottawa, a flow rate lower
than the peak water demand was deemed acceptable, provided that the duration of the test was
extended so that the total volume of water produced was equivalent to the volume that would be
produced in 6 hours at the higher pumping rate.

Flow rate measurements were collected periodically during the test to confirm flow rate by measuring
the time to took to fill a graduated 1000 L water tote. Manual water level measurements were also
collected using an electronic water level tape to confirm the transducer measurements and correct for
logger drift, if required. The water level in the well was monitored for an hour after the pump was shut
off until it recovered to pre-test static conditions.

Manual water level and flow rate measurements collected during the test are provided in Tables 2 and
3, Appendix B.

3.4.3 Measurement of Field Parameters

A Horiba U-52 multimeter was used to collect field measurements of groundwater temperature, pH,
conductivity, oxidation-reduction potential (ORP), turbidity and dissolved oxygen (DO). Measurements
were collected at regular intervals during the pumping test in a bucket filled with water discharged from
the borehole.

Chlorine residual and water colour were also tested in the field prior to sampling using a CHEMets®
chlorine kit and a HACH Colorimeter, respectively.

A summary of the field parameter measurements is provided in Table 4, Appendix B.

3.4.4  Groundwater Sample Collection

Two representative groundwater samples were collected during the pumping test: one at 3 hours and
second collected in the last hour of the pumping test. The samples were collected from the discharge
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using a 10 L bucket, which was disinfected with a 10% bleach solution prior to sample collection.
Chlorine residual was tested prior to collection of each sample and was reported as 0 mg/L for both
samples.

Upon collection, the samples were stored in a cooler and shipped to Paracel Laboratories Ltd.
following standard chain-of-custody and Geofirma QA/QC procedures. The samples were analyzed by
Paracel for a suite of drinking water parameters generally referred to as the “Sub-division Package”
that includes select anions, general inorganics, metals, and bacteriological parameters.
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4 HYDROGEOLOGICAL ASSESSMENT

4.1 Review of MECP Water Well Records

A review of the MECP WWIS was completed to determine average depth of well, depth to bedrock
surface and static water level, as well as the recommended depth of pump and pumping rates, as
determined by the driller during well completion. In total, 9 well records were identified within the 500
m buffer zone of the proposed development. Key details from these 9 well records are summarized as
follows:

Summary of MECP Well Records within 500 m of the Site

Deoth of Deoth to Static Recommended Available Recommended
Well Record Weﬁl ) Bedrr())ck ™) Water Pump Intake  Drawdown | Pumping Rate
Parameter Level (m) Depth (m) (m) (L/min)
Number of
9 9 9 9 9 9
Records
Average 39.3 08 7.9 32.4 24.6 29.0
(mean)
Range 21.3-69.6 0.0-4.0 1.8-15.8 15.9-53.4 10.1 - 40.9 18.9 - 56.8

Table 1, Appendix B, contains a more comprehensive list of well completion details for each individual
well record within the buffer zone.

4.2 Water Quantity

Based on the results of the pumping test, presented in Appendix E, the well yield is enough to support
the estimated peak water demand of 35 gal/min (132 L/min). A plot showing the manually measured
and transducer recorded water levels during the pumping test and recovery is provided in Appendix E,
Figure E.1.

The pumping test data were analyzed using AQTESOLYV (version 4.5), a well test analysis software
developed and sold by HydroSOLVE Inc. Using AQTESOLYV, the transmissivity of the aquifer is
estimated to be 4.2x10®* m?/s (361 m?/day). Figure E.2, Appendix E, shows the measured drawdown
during pumping test and the fitted curve from AQTESOLVE using the Theis analytical solution. During
the test, the maximum measured drawdown of the well was 1.01 m (to 5.05 m BTOC). The water level
in the well recovered to 99% of the pre-test static condition 60 minutes after terminating the pumping
test.

A forward simulation was also completed in AQTESOLYV to predict the drawdown from the well at a
pumping rate equal to the estimated peak water demand (132 L/min) using the transmissivity and
storativity estimated from the pumping test data. The forward simulation (Figure E.3, Appendix E)
indicates that at a pumping rate of 132 L/min, drawdown in the well would stabilize at approximately
1.05 m after approximately 6 hours of pumping.
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4.3 Water Quality

The results of the two water quality samples (3h and 6.5h into pumping test) are presented in Table 5,
Appendix B. Complete laboratory reports are included in Appendix F.

431 Health-Based Standards

Based on a review of the Table 5, the following observations can be made with respect to health-
based bacteriological, chemical and physical parameters outlined in Procedure D-5-5 (MECP, 1996):

e Total coliforms, E.Coli, and fecal coliforms were not detected (0 CFU/100 mL) in both samples
collected during the pumping test; and

e Fluoride, nitrate and nitrite are reported below the laboratory detection limit.
4.3.2  Aesthetic Objectives and Operational Guidelines

Comparison of the water quality results in Table 5 to aesthetic, analytical and indicator parameters
outlined in Procedure D-5-5 and the ODWS indicate the following:

e Hardness, reported at 283 mg/L and 290 mg/L, is above the operation guideline (OG) range of 80-
100 mg/L. The ODWS states that hardness values greater than 200 mg/L, but less than 500 mg/L,
are considered poor but tolerable. Hardness is easily treated with standard water softener systems
(see Section 4.3.3 for further discussion).

e lron, reported at 0.4 mg/L for both samples, is just above the aesthetic objective (AO) of 0.3 mg/L.
Iron concentrations up to 5 mg/L are easily treated with a water softener or manganese greensand
filter.

e Laboratory reported colour was 12 and 20 TCU for the 3-hour and 6-hour samples, respectively.
However, colour was measured at 0 TCU for both samples in the field and there was no visible
colour at the time of sampling. For these reasons, the elevated colour reported in the lab samples
is attributed to the elevated level of iron in the water, which decreased during the pump test, and is
considered acceptable and treatable.

e The concentration of all other aesthetic, analytical and indicator parameters satisfy applicable
criteria.

4.3.3  Corrosion / Encrustation Potential - Langelier Saturation Index (LSI) and Ryznar Stability
Index (RSI)

The Langelier Saturation Index (LSI) and the Ryznar Stability Index (RSI) are commonly used to
assess the potential for water to dissolve or deposit calcium carbonate. LSI is more commonly used,
especially with process water in cooling towers.

Hardness is a term used to describe the mineral content of the water and more specifically the levels
of cations in the water (mostly due to calcium and magnesium). The water collected during the
pumping test is considered to be very hard with concentrations of 283 mg/L and 290 mg/L compared
to the recommended operational guideline of 80-100 mg/L, therefore treatment using a water softener
would be required.

The Langelier Saturation Index (LSI) is a calculation that provides insight into how balanced the water
is in terms of minerals, whereby water with a negative LSI is considered to be corrosive and water with
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a positive LSl is considered to be scale forming. Generally, an LSI value between -0.3 and +0.3 is the
widely accepted range with a value of 0 being ideal and represents perfectly balanced water.

The LSI can be calculated using a combination of factors involving pH, temperature, calcium
hardness, total alkalinity and total dissolved solids (TDS) concentration. Appendix G summarizes the
calculations of the LSI index for groundwater during the pumping test at 8520 McArton Road, resulting
in a value of -0.88 which represents slightly corrosive water. Corrosive water will deteriorate faucets
and appliances faster compared to less corrosive water. Additionally, corrosive water will deteriorate
copper pipes more easily and therefore PEX piping may be preferred for new constructions.

Water with high hardness values is typically treated using water softeners that use some form of salt
to remove calcium and magnesium by ion exchange with sodium. The by-product of water softeners
is backwash water generated during the regeneration process which contains high levels of sodium
chloride and calcium and magnesium. This backwash water may have detrimental impacts on septic
system and tanks. Best management practices to minimize the impact of discharging this backwash
water include discharging it to the subsurface (i.e. dry well) at least 30 m away from a water supply
well and do not discharge into a septic system.

April 30, 2020 9 o0, .
p ...Geofirma

. '.
e
et Engineering Ltd



Hydrogeological Study Final Report
8520 McArton Road, Ottawa Doc. ID: 19-213-1_OVWBCC_Hydrogeo_Study_RO

5 IMPACT ASSESSMENT

5.1 Hydrogeological Sensitivity

A review of MECP water wells within the study area (500 m buffer) and recent geotechnical drilling
indicate that the thickness of soil cover ranges from 0 to 4 m near the study site, with most well
records (8 of 9) identifying less than 2 m of overburden cover. At the wellhead, overburden is 2.1 m
thick and is composed of sand and cobbles. Given the thin overburden cover (i.e. less than 2 m thick)
the site is considered to be hydrogeologically sensitive, meaning the bedrock aquifer is potentially
vulnerable to impacts from pathogens and chemicals from surrounding land uses and/or septic effluent
disposal beds.

Surrounding land uses, which are primarily rural residential and agricultural, with a wetland complex to
the south and east, are considered to be of minimal concern to potentially degrade water quality from
the drilled bedrock well at the site. Furthermore, the water quality results from 8520 McArton Road
were acceptable and nitrate impacts negligible, suggesting no current impacts to the bedrock aquifer
from surrounding land use.

5.2 Septic Assessment
5.2.1  Estimated Sewage Flow

Based on the estimated average daily water demand (Section 3.1) of 4.5 to 7.4 m¥/day, this equates to
approximately 4,500 to 7,400 L of water pumped per day and potentially being disposed of through the
on-site septic system. While considered a very high estimate, the upper value remains below the
threshold (10,000 L/day) requiring an Environmental Compliance Approval (ECA) with the MECP. As
such, an assessment of nitrate attenuation is appropriate by following the progressive three step
assessment process outlined in Guideline D-5-4 (MECP, 1996b), whereby if the requirements of a
given step are not satisfied, the assessment needs to proceed to the next step. The three-step
process includes:

Consideration Requirements to Meet Applicable for 8520 McArton Rd
Step 1 — Lot Minimum lot size of 1 ha (average) if can No
pSize demonstrate area is not hydrogeologically Lot size is > 1ha but area is deemed
sensitive to be hydrogeologically sensitive
Areas were septic system is No
Step 2 — ) > Septic Sy Area for planned septic system is not
hydrogeologically isolated from the potable . :
System . . considered to be hydrogeologically
: water source (e.g. City defines as >10 m .
Isolation . . isolated from the potable water
clay extending >100 m downgradient) ) -
source by City definition
If above two considerations are not met,
Step 3 — must asses risk of individual sewage
Contaminant systems to cause nitrate-nitrogen in Yes
Attenuation groundwater > 10 mg/L at the development
property boundary
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Due to the fact that this site is deemed to be hydrogeologically sensitive, a predictive assessment of
nitrate attenuation within the soil is appropriate and the following sections describe this assessment.

5.2.2  Background Nitrate Concentrations

No nearby wells were sampled and therefore no additional information on background nitrate
concentrations were available for this study. Without additional data, background nitrate (NOs)
concentrations can be estimated by the using laboratory values during the pumping test, which were
reported as below the laboratory method detection limit (MDL) of 0.1 mg/L. As such, a value 0.05
mg/L representing 50% of the laboratory MDL was used for the purposes of this report to represent
background nitrate conditions.

5.23 Nitrate Attenuation Assessment

Appendix H provides a copy of the Site Plan for the proposed development. Future construction will
involve several design elements that will create impermeable areas, including the future building (~622
m?), paved parking lot (~568 m?) and paved driveway and loading dock (~600 m?). In addition, an
outdoor aviary (fly area outdoor porch) is designed (~380 m?). These areas (~2,170 m?) have the
potential to reduce infiltration into the groundwater supply and therefore are removed from the total
area available for infiltration as part of the calculations.

The annual moisture surplus was determined following the Thornthwaite method (see Ponce, 1996),
using average monthly temperature and precipitation values from Environment Canada, for the
Appleton monitoring station located approximately 8 km southwest of the subject property. A summary
of climatic data and calculations completed using the Thornthwaite model is provided in Appendix I.

Appendix | also includes assumptions and summary calculations for post-development water budget
at the subject property and nitrate dilutions calculations to assess the suitability of the site to support a
conventional septic system. The following parameters summarize the water budget estimate for 8520
McArton Road post development conditions:

Parameter Value ‘ Rational
Average Annual Precipitation (per m?) 873 mm ig\pl)llre?g?iggg%%?%a climate data for
Annual Evapotranspiration (per m?) 595 mm Thornthwaite (Appendix H)
Annual Water Surplus (per m?) 279 mm Thornthwaite (Appendix H)
Infiltration Factor 0.68 calculated (Appendix I)
Total Site Area 69,940 m? Site Plan
Permeable Site Area 67,770 m? Site Plan - discussed above
Annual Water Surplus (for site) 19,499 m3fyr Water budget calculations (Appendix I)

12,848 milyr

Total Annual Infiltration (for site) (190 mm/m2)

Water budget calculations (Appendix I)

3
Total Estimated Runoff (for site) ?834rgnT/n/1>;; Water budget calculations (Appendix I)
April 30, 2020 11 o
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These estimates are supported by the observation of a thin soil cover consisting of sandy, clayey till
surficial soils identified across much of the and relatively flat topography.

According to MECP Guideline D-5-4, a screening tool to look at the maximum allowable flow for an
industrial or commercial development is to assume 1/3 of the available infiltration. Following this
process, the maximum allowable flow for the septic system is approximately 4,283 m3/year which
equates to approximately 11,733 L/day. This is significantly greater than the conservative estimate of
4,500 to 7,400 L/day based on average daily estimated water demand and therefore is acceptable.

As outlined in Appendix I, the cumulative nitrate impact for the commercial development proposed for
8520 McArton Road is estimated to be as high as 6.95 mg/L. Further, taking estimated background
nitrate concentrations (Section 5.2.2) into account, the total nitrate loading is estimated to be well
below the provincially mandated limit of 10 mg/L at the down-gradient property boundary. As such,
Geofirma concludes that the proposed development will not have unacceptable impacts to the potable
water supply.

5.3 Potential Sources of Contamination

Given that the surrounding land use (within 500 m of the site) is residential and agricultural, potential
sources of contamination to domestic water quality in the vicinity of the site include contamination due
agricultural runoff (fertilizers, manure, pesticides etc.). Furthermore, road salting activities can
contribute to elevated sodium and chloride concentrations in groundwater. These potential sources of
contamination are mitigated by the installation of surface casing through the overburden and sealed
into bedrock.

54 Cumulative Impacts

There are no anticipated additional impacts, or cumulative impacts, on water quality to groundwater
users in the vicinity of the site likely to arise from the proposed development given that groundwater
flows toward the wetland and there are no downgradient receptors. Based on a review of MECP water
well records, there appears to be adequate water quantity and potential well interference from the
additional water supply well is unlikely to cause significant impacts on the baseflow to the local
environment or available drawdown of nearby wells.

55 Source Water Protection

The site is located within the Mississippi-Rideau Source Protection Region. The property is not within
any well head protection zones or mapped as highly vulnerable; however, best management practices
should be observed to protect groundwater quality. Additional information can be found at the
following link:

https://lwww.mrsourcewater.ca/en/protect-your-drinking-water/protecting-regional-groundwater

5.6 Development Considerations

Based on the results of this study, the following site-specific measures are recommended to minimize
potential impact to the bedrock aquifer at 8520 McArton Road resulting from thin soil conditions.
Overall, the subject property is considered to be suitable for the proposed development and the
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targeted bedrock groundwater supply is deemed to have sufficient quality and quantity for the
proposed water demand. Further, the on-site sewage disposal needs can be accommodated with
standard Class 4 sewage systems consisting of a septic tank and fully raised leaching bed, as per Part
8 of the Ontario Building Code.

Water Supply Well

e Keeping an increased the separation distance between well and septic bed from 15 m to 30 m;

e Installation of a permanent pump system in the well by a MECP-licensed well driller in accordance
with Ontario Regulation 903;

e Maintain well design specifications as per Ontario Regulation 903 including sloping ground surface
away from the wells to avoid water flowing toward well, adequate stickup above ground surface,
proper well cap, etc;

Water Treatment
e While there is no evidence of bacteriological contamination, the use of disinfection, such as an
ultraviolet (UV) system, may be desired for any potable water;

e The slightly corrosive nature of the water, based on the LSI and RSI calculations, while not a major
issue, may warrant further assessment and possible treatment such as a neutralizing filter;

e For aesthetic reasons, water treatment such as softening or greensand filters may be desired,;

Septic System

e The septic bed should be sited in an area of thicker soil cover, if possible, and may require import
of additional suitable fill material,

e Due to the soil conditions a clay seal may be required below the septic leaching bed to ensure
additional isolation from the underlying soil and bedrock; and,

e Ensure the septic bed is located downgradient from the well head (i.e. southeast of the well).

Figure A.6, Appendix A, provides a generalized lot development plan, showing the placement of the
well and recommended location of the septic system. Note that installation of the well and septic shall,
at a minimum, be constructed in accordance with O.Reg. 903 and the Ontario Building Code (Part 8),
respectively. Appendix H provides a copy of the draft proposed Site Plan.
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6 CONCLUSIONS AND RECOMMENDATIONS

A hydrogeological study was completed to support a proposal for construction of a wild bird care
center on a 7.0 hectare (17.3 acre) property at 8520 McArton Road, Ashton, ON. The study included
a review of site geology and hydrogeology, attaining public utility locates, drilling and installation of a
bedrock water well, completion of a 7-hour pumping test, and collection of a representative water
sample from the drilled well.

Based on the study, the following conclusions and recommendations are be made:

Water Quantity

e Well yield is very good and considered acceptable for the anticipated future water demand based
on peak flow rate estimate for the proposed development (approximately 35 gallons per minute);

e The calculated transmissivity of the aquifer is 361 m?/day. During the pumping test (at 122 L/min)
the maximum observed drawdown was approximately 1.01 m, to a depth of approximately 5.05 m
BTOC. Within 60 minutes, the well had recovered to 99% of the inferred static water level (4.04 m
BTOC);

Water Quality

e Water quality is acceptable, with no health-related parameters exceeding applicable Ontario
Drinking Water Standards (ODWS);

e Hardness and iron are reported above the operational guideline and aesthetic objective but are
tolerable if left untreated. Both hardness and low concentrations of iron are easily treatable with
standard water softener systems;

e LSI calculations indicate slightly corrosive water that is tolerable if left untreated by may warrant
consideration of a neutralizing filter;

Water Supply Well

e A pump system in the well should be installed in accordance with Ontario Regulation 903 by an
MECP-licensed well driller/installer;

e Maintain proper water well design construction in accordance with Reg. 903 including sloping
ground surface away from well to discourage water flowing towards or ponding at well, maintaining
adequate stickup, vermin proof well cap, etc;

Sewage System Design

e An assessment of nitrate attenuation following MECP Guideline D-5-4 indicates that the property
size and conditions are suitable to support a conventional septic system as per the proposed
development. Predicted nitrate-nitrogen levels are expected to be less than 7 mg/L according to
these calculations.

e The on-site sewage system should be designed and installed by a licensed contractor in
accordance with Ontario Building Code (Part 8) specifications. A traditional Class 4 sewage
system consisting of a septic tank and leaching bed is acceptable for use at the site.
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e The leaching bed should be placed southeast (downgradient) of the well head and the separation
distance between the well and bed should be a minimum of 30 m, while meeting all other setback
requirements set out in the Building Code.

e The septic bed should be sited in an area of thicker soil cover, if possible, and may require import
of additional suitable fill material.

e A clay seal may be warranted below the septic bed to increase isolation between the sewage
output and the underlying bedrock aquifer.
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8 CLOSURE

This report has been prepared for the exclusive use of the owners of 8520 McArton Road using a
methodology for conducting a hydrogeological study that is acceptable within the profession. Data
obtained from sampling represents the conditions at the time of sampling and are subject to variability
in the future.

Geofirma Engineering Ltd. has exercised professional judgment in collecting and analyzing the
information and in formulating recommendations based on the results of the study. The mandate at
Geofirma is to perform the given tasks within guidelines prescribed by the client and with the quality
and due diligence expected within the profession. No other warranty or representation expressed or
implied, as to the accuracy of the information or recommendations is included or intended in this
report.

Geofirma Engineering Ltd. hereby disclaims any liability or responsibility to any person or party, other
than the party to whom this report is addressed, for any loss, damage, expense, fines or penalties
which may arise or result from the use of any information or recommendations contained in this report
by any other party. Any use of this report constitutes acceptance of the limits of Geofirma’s liability.
Geofirma’s liability extends only to its client and only for the total amount of fees received from the
client for this specific project and not to other parties who may obtain this report.

Respectfully submitted,

Geofirma Engineering Ltd.

Christopher Morgan, M.A.Sc., G.I.T Sean Sterling, M.Sc., P.Eng., P.Geo.
Principal / Manager of Geoscience
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APPENDIX A

Site Figures

Figure A.1 Site Location
Figure A.2 Site Layout
Figure A.3 MECP Water Wells
Figure A.4 Surficial Geology
Figure A.5 Bedrock Geology
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Table B.1 - Summary of MOECC Water Well Data within 500 m of the Site

111013910 Completion Date | Well Depth Depth to Static Water [Depth to Found| Casing Depth [ Recommended Available Recommended
WWIS Well 1 Pumping Rate
D (dd/mm/yyyy) (m) Bedrock (m) Level (m) Water~ (m) (m) Pump Intake (m)|Drawdown (m) (lLimin)
1502937 1962-07-14 335 0 5.5 29.0 2.7 27.4 21.9 18.9
1503255 1968-04-10 24.4 0.6 6.1 19.8 7.6 21.3 15.2 18.9
1514926 1975-09-04 21.3 4 5.8 20.1 7.6 15.9 10.1 18.9
1522260 1987-07-01 45.7 0 6.1 42.7 6.7 36.6 30.5 37.9
1526382 1992-06-19 43.3 0.3 12.2 41.8 6.1 39.6 27.4 56.8
1527954 1994-06-17 24.4 0.6 4 22.9 6.7 18.3 14.3 26.5
1529217 1996-07-11 48.5 1.8 15.8 37.2 6.1 36.6 20.8 37.9
1530969 1999-10-26 44.2 0 1.8 21.0 5.5 42.7 40.9 26.5
1533199 2002-09-10 68.6 0 13.4 39.6 6.9 53.4 40.0 18.9

Statistics
Number of Records 9 9 9 9 9 9 9 9
Average (Mean) 39.3 0.8 7.9 30.5 6.1 32.4 24.6 29.0
Maximum 68.6 4.0 15.8 42.7 7.6 534 40.9 56.8
Minimum 21.3 0.0 1.8 19.8 2.7 15.9 10.1 18.9

Notes:

Data collected from the MOECC WWIS, accessed July 2018
1 - Depth to found water is presented as first occurance of found water. In some cases, water bearing zones were noted at multiple depths.

Prepared by: CAM
Reviewed by:
Date: 2020-02-10
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Table B.2 - Summary of Measured Water Levels

Elapsed Time (sec) Water Level (m BTOC) Comments
Start of Pumping Test @ 8:37 AM; Assumed Static WL =4.04 m BTOC
Pumping Water Levels
60 4.689
140 4.780
170 4.795
210 4.820
240 4.830
300 4.842
360 4.855
420 4.867
600 4.889
960 4.900
1260 4914
1920 4.925
2460 4.930
3000 4,935
3600 4.940
4260 4.944
5460 4.955
6000 4.955
6660 4.958
8220 4.960
9000 4.963
10020 4.968
10860 4.969
13920 4.976
14760 4.980
17100 4.985
19860 4.990
21780 4.994
24840 5.004
26160 5.005
Recovery Water Levels
26687 4.790
26692 4.640
26697 4.600
26702 4.550
26707 4.500
26722 4.500
26737 4.400
26742 4.390
26747 4.380
Prepared by: CAM
Reviewed by: sl
Date: 2020-02-10 o« Geofirma
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Table B.2 - Summary of Measured Water Levels

Elapsed Time (sec) Water Level (m BTOC) Comments

26752 4.370
26757 4.360
26762 4.350
26767 4.340
26772 4.330
26777 4.320
26782 4.310
26787 4.300
26802 4.280
26812 4.270
26817 4.260
26827 4.250
26837 4.240
26852 4.230
26817 4.220
26897 4.210
26917 4.220
26947 4.190
26982 4.180
27012 4.170
27067 4.160
28234 4.110
28530 4.085
28811 4.079
28958 4.075
29377 4.070
30258 4.060
30845 4.050

Notes:

Water level measured using an electronic water level tape

m TOC = meters below top of casing

Prepared by: CAM

Reviewed by:

Date: 2020-02-10
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Table B.3 - Summary of Measured Flow Rates

Elapsed Time (sec) Flow Rate (L/min) Comments
206 130
252 130
292 150
345 113
396 118
446 120
493 128
548 109
1512 133
1560 125
1610 120
1661 118
1712 118
1761 122
1812 118
1862 120
3834 120
3883 122
3931 125
4032 119
4084 115
4133 122
4182 122
6270 125
6318 125
6370 115
6420 120
6471 118
6519 125
6570 118
6619 122
9599 122
9646 128
9697 118
9748 118
9798 120
9848 120
9899 118
14936 130
14985 122
15034 122
15086 115

Prepared by: CAM
Reviewed by:
Date: 2020-02-10
lof2 % 9.0°
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Table B.3 - Summary of Measured Flow Rates

Elapsed Time (sec) Flow Rate (L/min) Comments
15136 120
15186 120
15236 120
19445 118
19493 125
19540 128
19591 118
19641 120
19693 115
19743 120
24463 125
24508 133
24558 120
24609 118
24658 122
24708 120
24760 115
Notes:
Flow rate calculated by measuring the time it took to fill a graduated 1000L tote
Prepared by: CAM
Reviewed by:
Date: 2020-02-10
19-213-1_Tables B.2 B.3 B.4_ROA xIsx 20f2 * @0
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Table B.4 - Summary of Field Readings

Electrical

Elapsed Time (h:mm) Tem[()oe(;?ture pH Omgifnr;;e(dnf\(;;lon Conductivity Tlé’r\lt?llgl)ty Dlssol(\r/;e:“—o)xygen Chlorine (ppm) Colour (TCU) Sample Collected
(mS/cm)
0:41 6.91 5.84 86 0.690 3.6 4.30
0:45 7.58 6.45 49 0.653 0.0 4.04
1:10 7.75 6.76 36 0.651 0.0 2.17
1:30 7.77 6.91 13 0.643 0.0 2.18
2:30 7.93 7.02 6 0.643 0.0 2.35
3:05 8.21 7.08 1 0.635 0.0 2.94 0.0 0.0 Yes
3:50 8.31 7.10 -5 0.639 0.0 2.84
5:15 8.26 7.14 -7 0.641 0.0 2.72
5:56 8.17 7.06 -4 0.637 0.0 2.26
6:30 8.10 7.11 -9 0.637 0.0 2.33 0.0 0.0 Yes
Note:
Measurements collected using Horiba U-52 multimeter
Chlorine Measured using CHEMets Chlorine Kit
Colour Measured using HACH Colorimeter
Prepared by: CAM
Reviewed by:
Date: 2020-02-11 .Geofirma
lofl D o®° Engineering Ltd
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Table B.5 - Groundwater Quality Analytical Results

Regulation - Ontario Drinking Water

8520 McArton Well

8520 McArton Well

Parameter Units MDL Standards, Objectives and Guidelines (3-houn) (6-hour)
MAC | AO | 0G
Microbiological Parameters
[E. Coli CFU/100 mL 1 0 CFU/100 mL - - ND (1) ND (1)
|IFecal Coliforms CFU/100 mL 1 - - - ND (1) ND (1)
[[Total coliforms™ CFU/100 mL 1 0 CFU/100 mL - - ND (1) ND (1)
Heterotrophic Plate Count CFU/ml 10 -- -- -- ND (10) ND (10)
General Inorganics
Alkalinity, total mg/L 5 - 500 mg/L -- 288 288
Ammonia as N mg/L 0.01 - - -- 0.06 0.05
Dissolved Organic Carbon mg/L 0.5 - 5 mg/L -- 23 14
Colour TCU 2 - 5 TCU - 12 20
Conductivity puS/cm 5 - - -- 638 636
Hardness mg/L -- -- 80-100 283 290
}pH pH Units 0.1 - - 6.5-8.5 7.7 7.8
Phenolics mg/L 0.001 - - - ND (0.001) ND (0.001)
Total Dissolved Solids mg/L 10 - 500 mg/L -- 338 338
Sulphide mg/L 0.02 - 0.05 mg/L - ND (0.02) ND (0.02)
Tannin & Lignin mg/L 0.1 - - -- ND (0.1) ND (0.1)
Total Kjeldahl Nitrogen mg/L 0.1 - - -- 0.1 0.1
Turbidity NTU 0.1 -- 5 NTU -- 2.8 3.5
Anions
Chloride mg/L 1 - 250 mg/L -- 19 20
Fluoride mg/L 0.1 1.5 mg/L - -- ND (0.1) ND (0.1)
[INitrate as N mg/L 0.1 10 mg/L - - ND (0.1) ND (0.1)
[INitrite as N mg/L 0.05 1 mg/L - - ND (0.05) ND (0.05)
|[sulphate mg/L 1 -- 500 mg/L - 19 19
Metals
Calcium mg/L 0.1 - - -- 77.9 80.7
Iron mg/L 0.1 - 0.3 mg/L -- 0.4 0.4
Magnesium mg/L 0.2 - - -- 214 21.5
[IManganese mg/L 0.005 - 0.05 mg/L - 0.027 0.026
[[Potassium mg/L 0.1 - - - 14 15
llsodium mg/L 0.2 - 200 mg/L - 5.2 5.6
Field Readings
Colour TCU - 5TCU -- 0 0
Chlorine Residual® mg/L - - - 0 0

Notes:

1 - While the ODWO for total coliform is O, for the purpose of studies completed under Guideline D-5-5
total coliform counts of less than 6 per 100 mL of sample (and O for E.coli and fecal coliforms) is indicative of acceptable

water quality.

2 - Chlorine residual measured on-site, prior to sample collection

-- = Not analyzed/No criteria
NA = Not applicable

ND = Not detected above MDL
MDL = Method Detection Limit

ODWS = Ontario Drinking Water Standards, Objectives and Guidelines, June 2003, revised 2008.
MAC = Maximum Acceptable Concentration of health-based standards
AO = Aesthetic Objective for parameters that may impair taste, odour or colour of water
OG = Operational Guidelines for parameters that, if not controlled, may negatively effect treatment, disinfection or

distribution of the water

Bold/Underline
Bold/Highlight

Prepared by: CAM
Reviewed by: SNS
Date: 02-Feb-20

18-243-1_Table B.5 Groundwater Results_R0.xIsx
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= Indicates parameter exceeds aesthetic objective or operational guideline
= Indicates parameter exceeds a maximum acceptable concentration
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)
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SI12ES) OF OPENING 31-33 DIAMETER 34.38 |LENGTH
La1] WATER RECORD [s1] CASING & OPEN HOLE RECORD 2 [
w
WATER FOUND INSiDE waLL DEPTH - FEET w INCHES
KIND OF WATER .
AT - FEET DI MATERIAL THICANESS CRUM 1o OC "MATERIAL AND TYPE DEPTH 10 TOP ar-an
INCHES INCHES - O
I ?-I: f E/FRESH 3 Osu N L] o OF SCREEN
LPHU
1 12 B
7 5 2 g saury 4 Omineras é AN et /82 ’ o?;'!’ 7 FEET
6 Oacas 2 D GALVANIZED 0
LET R e 3 Osurenur 3 ClcoNcRETE
O reest o 3 4 Oopen HoLe [ 61 l PLUGGING & SEALING RECORD
2 O saury P D:l:““s 5 OpLastic ~
17-18 19 20-23 DEPTH SEY AT - FEET
20-23173 3 ! OsveeL MATERIAL AND TyPE  ‘CEMENT GROUT
{] FRESH 2 gsuLPuun 2 TGALVANIZED FROM To LEAD PACKER, ETC }
2 SALTY MINERALS 3 O concRETE
6 Ogas 20613 war
3 4 DOPEN HOLE W
L TREN 00 rresw 3 E““’““" 5 O pLASTIC 0 a Q
4-25 26 7- . .
2 [ SALTY Oona S 1 Osreer 27-30 18-21 22.25
3033 g Ty g E]GALVANIZED
- ) FRESH SULPHUR CONCRETE 7629 30.33 |40
b 4 OMINERALS 4 OoPEN HOLE
2 [J sAUY 6 Ogas 5 OpLASTIC
PUMPING TEST METHOD 10 | PUMPING RATE -4 [ DURATION OF PUMPING
7‘| o ., LOCATION OF WELL
- 17-18
: /
PUMP D BAILER /6 GPM HOURS MiNS
STATIC WATER LEVEL |25 T P uMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING LOT LINE INDICATE NORTH BY ARROW.
- LEVEL PUMPING 2 [0 RECOVERY o b
1)) LR 22-24 15 MINUTES 30 MINYZES 45 MINUTES 60 MINUTES
w /3 4 -20 931 32-34 35.37
-
o FEET FEET FEET FEET FEET FEET
2 | 'F FLOWING, 38-4t | pyMP INTAKE SET AT WATER AT END OF TEST
-— GIVE RATE
S 0
' ——
E - feer O cLear 2 b’cwuov
: RECOMMENDED PUMP TYPE RECOMMENDED 43-45 RECOMMENDED 46-49
o PUMP 0 PUMPING
sHALLow [0 peep SETTING é FEET | RATE GPM
0-53
129
FINAL [ h/wucn SUPPLY [0 ABANDONED, INSUFFICIENT SUPPLY
STATUS 2 [0 OBSERVATION WELL ¢ [J ABANDONED POOR QUALITY /
U 3 [J TEST HOLE {J UNFIKISHED N
OF WELL |« O rechance wewe D orwarerin e
$5-56 Ha wse.
' @ ooMEsTIC $ [J COMMERCIAL f
2 ] stocK ¢ [ MuniCIPAL < AL L
WATER 3 [J IRRIGATION ? [0 PUBLIC SUPPLY
USE 4 [0 INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING
O oruer % 0 NoT usED
124
' O cABLE TOOL ¢ [] BORING
METHOD 2 [J ROTARY (CONVENTIONAL) 7 O oiaMmOoND
OF s OTARY (REVERSE) s O JETTING
CONSTRUCTION| ¢ ROTARY (AIR) ® [J DRIVING 14 11 7 6
s
O AR PERCUSSION O oiceine O ovner DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA S8 | CONTRACTOR $9-62 [DATE RECEIVE €3-68 |80
o LICENCE NUMBER > lsounce
’_ ADDRESS o DATE OF INSPECTION INSPECTOR :
S % /&’)/nw @
< . n
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PUMPING TEST METHOD Y0 | PUMPING RATE N-1& | DURATION OF PUMPING
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LEVEL END OF WATER LEVELS DURING 2 'O RECOVERY LOT LINE INDICATE NORTH BY ARROW.
PUMPING
(';, 15-n 22-24 | 15 minuTES 30 MINUTES a5 MINUTES 60 MINUTES
w O s 3 2.34 5.37
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o PUMP / PUMPING 7b /0 02 W-
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1
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Con block tract survey, etc. Lot
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J!

Address AS HTO ’U Date ﬂ é /() 9
G [ completed 9
XE0S MCARTE 3 28] ONIT P10 oy o /
Nortning Elevation RC Basin Coﬂe
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; LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
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F
. LOREY | LIMESTONE Olys
: ; | i i i ; i : ! . ; ) i :
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i 77 WATER RECORD 5! CASING & OPEN HOLE RECORD (Sslfes r\?f ;>penlng — 215 | Diameter - | Length g
: Water found Inside Wall Depth - feet z ot No. .
at - feet Kind of water diam Material thickness o w inches feet
w1 3 O Sulphur '# xnchgs inches - € [ Material and type Depth at top of screen
QA Fresh 0O Minerals b Steal 6-‘ S @ o
| O saly . 3 gas _‘ 2 [0 Galvanized 1 Q2 *
: . 2 [0 Concrete / &) D feet
AR 7| Eomme | o
2 Osay 5 [ Gas D Plastc 61 PLUGGING & SEALING RECORD
T B ” 7| O Steel Annular s 1 Abandonment
220 O Fresh LI Sulphur 2 2 O Galvanized 2 pace oo
. O saty | [J Minerals > O Conerete ‘7’5' Depth set at - feet Material and c + arout. bentonile.
5 [ Gas < & Open hole / From o aterial and type (Cement grout, bentonite, etc.)
Bk ¢ [0 Sulphur 22 5 Plastic 17
| DE 5 ers — 0 /X | mwmend grout
2 [ Salty . O Gas i[O Steel — 7
O s o 2 [ Galvanized e e
30 \ 3 ulphur 3¢ 3 [ Concrete
! S g:lsh + O Minerals + [1 Open hole B B R
Y 5 0O Gas 5 [ Plastic
Pumpingstest method 'S | Pumping rate 17 Duratign of pumping B
| SR R Gk T | Al A I LOCATION OF WELL
In diagram below show distances of well from road and lo} line.
. Water level . . - e g
G Static tevel end of pumping Water levels during O Pumping = JAT Recovery Indicate north by arrow.
E e 2518 minutes [ 30 minutes [ 45minutes | 60 minutes
s| 6. /77, 6
= feet feet fest feet foet
% It flowing give rate | Pump intake set at Water at end of test T - —— — — -
2 GPM feet X Clear [ Cloudy ' l N
Recommended pump type Recommended 4335 Aecommended 46-49 -
pump setting pump rate l
O Shallow eep / yo foet 7 GPM i p
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FINAL STATUS OF WELL 'é——-} ® |
Water supply 5 [ Abandoned, insufficient supply ¢ O Unfinished /
Observation well ¢ [0 Abandoned, poor quality ¢ O Replacement well _
3 O Test hole 7 0 Abandoned (Other) ‘ Joo {
* [J Recharge well % [ Dewatering
WATER USE 5556
! KDomestic s [0 Commercial 3 [J Notuse 3605 M CCA'RTEA) @D
2 [ Stock 5 [ Municipal 0 ) Other cccovoeeeeeeeeeens
2 [ lrrigation 7 [ Public supply ——
4 [ Industrial 8 [ Cooling & air conditionin -
° DwYee Hiew
METHOD OF CONSTRUCTION = RO. | K™
' O Cable tool s Kg\gpercussion 9 [ Driving
2 O Rotary (conventional) ¢ (3 Boring 0 [ Digging
* [0 Rotary (reverse) 7 [ Diamond " Other....................
4 [ Rotary (air) & [ Jetting 21 07 5 8
Name of Well Contractor Well Contractor’ Llceﬁce No. > Pata 58 |Contractor 53-62 [Date received 6368 | 30
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T. SpunOERS  peilhz| Y8R 3 879 [peco3ww
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e
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22 23 24

County or District Township/Borough/City/Town/Village Con bilock tract survey, etc. | Lot =77
West Carleton - Huntley 11 1
Address Date 83
R.R. #4 796 Golden Line Rd. Almonte completed) Qday®  monB2year
Northing RC Elevation RC sin Code i il iv
L= _ _ L 117| |m| il |241 125_J L1y lq:}aﬁ‘ O| KOA PO 1"1
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

General colour Most common material Other materials General description le:‘epth = fe?:O
Brown Soil Broken Rock 0 12
Gray Limestone 12 95
Grey & Red Shale 95 220
Gray Limgstone 220 225

Notet vel
at time of drilli
El I N R i B S N A R N e e A e N A A R | S A R R AN

I P O O N N P N A N B S P I ) PO W P

WATER USE 55-56
1 [ Domestic 5 [0 Commercial 9 [] Notuse
2 [3} Stock s [J Municipal ALR e Y G —
3 [T Imrigation 7 {1 Public supply
4 (1 Industrial 8 [0 Cooling & air conditioning
METHOD OF CONSTRUCTION 57
' [ Cabile tool 5 [JAir percussion 9 [J Driving
2 [ Rotary (conventional) & [**Boring 0 ] Digging
3 [ Rotary {reverse) 7 [1 Diamond 1 [ Other s
4 O Rotary (air) 8 [ Jetting

]

250408

M WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssiﬁs of opening 3133 | Diameter 3438 [ Length 3340
W ) Inside Wall Depth - fest Z| (SlotNo)
a:tf?erefto und Kind of water diam Material thickness Fromep To llﬂ inches feet
inches inches o« -
103 | O Fresh : 8 hs;ljrl‘;;t:::-s‘ 14 6 1(7' ; Stoo) = 188 0 = o Material and type Depth at topoiscrggn 3
130 [2D0Say ;O gas 2T Galvanized | * 22.3 |a
3 [ Concrete feet
] 0 Fresh 3 g a‘;’:]per::{s 9 4 O Open hole _ _
219 (0S¢ 5 gas __ (- Ofeste — [E PLUGGING & SEALING RECORD
2023 I{\Hl;: !.mmhur 24 1O Steel 4 Annular space 1 Abandonment
" 2 [] Galvanized
2 O Salty 4 [ Minerals 3 [J Concrete Depth set at - feet Material and c ¢ arout. benton
> 6 O Gas 5 7/8 +X1 Opon hole 22.5 225 From To and type (Cement grout, bentonite, etc.)
25-28 3 (O Sulphur 29 s [0 Plastic 0-13 1417
vl O Fresh | O Minerals pres = 70 21 Grouted - C%ﬂ;_(_a_)_
20 8alty ¢ 7 Gas 1 O Steel
2 0 Galvanized 1821 22:25
%31\ O Fresh ° O Suiphur 34|60 3 [J Concrete
2 [ sal 4 [ Minerals 4 [] Open hole 2629 30033 |80
: Y 6 O Gas 5 [ Plastic
Pumping test method 10 | Pumping rate 11-14 | Duration of pumping
71\ GePump 2 O Bailer 12 6M | 9. i LOCATION OF WELL
] Water level 3 ) ) in diagram below show distances of well from road and lot line.
lu_) Static level end of pumping Water levels during 13X Pumping 2 [J Recovery Indicate north by arrow.
ut 1921 2224 | 15 minutes 30 minutes 45 minutes 60 minutes__
- 26-28 29-3t 32-34 35-37
(Y]
Z|4q 3w 150 feet| 220 fet| 00 feet| 175 fest 150 feot |
Q. | | flowing give rate -1 Pump intake set at Water at end of test
= "9 g &
2 GPM feet [1 Clear ) Cloudy Q r\(_gf\ %
Recommended pump type Recommended 4345 | Recommended 46-49 é
pump setting pump rate
[0 Shallow 4] Deep 175 feet GPM é
-
— ) =
FINAL STATUS OF WELL 4 o JU
1 [ Water supply 5 [0 Abandoned, insufficient supply ¢ [0 Unfinished A
2 [] Observation well 6 ] Abandoned, poor quality 10 3 Replacement well ’
3 [ Test hole 7 £ Abandoned (Other) » oo O\\oo’aff
4 [ Recharge well 8 (O Dewatering WY

Name of Well Contractor

Address

Name of Well Technician

| Capital Water Supply Ltd.

Well Contractor's Licence No.

1558

Data
source

Contractor

1558

59-62

Date received

63-68

0CT 25 2002

| P.0. Box 490 stittsville, Ontario K25 186 |

ell Technician's Licence No.

T0097

Date of inspection

Inspector

Aemarks

Submission date

day 10 mo 09 yr 02
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CERTIFICATE OF WELL COMPLIANCE (((Ott

I (Jeremy Hanna ) ATR ROCK DRILLING CO. LTD. - DO HEREBY CERTIFY

that I am licensed to drill water wells in the Province of Ontario, and that I have

. supervised the drilling of the water well on the property of

owmn@j&w& V&LLEV v\/u.b’.ﬁ.@CAe:Cen—rgg .
Location: i 853‘0 W\Q'Aa’ro,’l QM Q,- AS"\.E\A .
LoT: _4 CON:_[S\  PLAN# 2 SiL#_ X |

Ottawa-Carleton / Geographical Township of G Qu{ ‘QDLL(“ A

I CERTIFY FURTHER that, I am aware of the well drilling requirements, the guidelines,
recommendations and regulations of the Ministry of the Environment governing well ’
installations in the Province of Ontario, and the standards specified in any subdivision '
agreement and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased, grouted
(cement or bentonite) as applicable and constructed in strict conformity with the

standards required. -

Signed this lL’FH Day of IA—N uP\-Q\/’ , 9030 '

Jeremy Hanna (T3632) Air Rock Drilling Co. Ltd. (C-7681 )

The Engineer on behalf of the Landowner set out above, Certifies that he/she has
inspected the well and it was constructed in accordance with the specifications in
O.Reg 903, this report and the Hydrogeological Report with regards to casing length and

grouting requirements.
Signed this___ 7th __dayof__ April ,__2020 .
(Engineer)
= 5hap;ng or ﬁmgre together o e _
Ensemble, formors rotre avenir oty of omawe. e dan

Cliant Servite Centse - Centre de service T
2263 Virtaria Seras? R243. me Vigtaria of \Voluntaars
Annae NOFNgTIONG!
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Well Record

Regulation 903 Ontario Water Resources Act

Page of

|:| Well Constructed
by Well Owner

Address of Well Location (Street Number/Name)

BSac M\‘ Altan

Township é@ Kt\g O w@g\t
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()P
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-General Colour
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Most C /rmgon Material

[N
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General Description
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@SP&%&\L Ontario | | || | ||
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ervd ¥

Other Materials

ccle  Lame S<dnee 7 o'
[wYA'%s) l\Q_ E]‘QQQL_ t~3 /Y\EC:(jy,sq o' 175

= o \niulaySpe v Welisvield Testinaieie o]
Depth: Set at (m(fTh pe of Sealant Ut Volume Placed After test of well yield; waterwas Draw:Down -~ Recovery .
From T0 (Material and Type) (m%8) [J:Clear and sand free Time [ Water Level | Time |:Water Level
— P » i in) | ) [(min)| (mAR)
4 i { N e [ Other, specify (mi . Y
a D ?&eé&" KQAN‘QA’&S‘MN [?& (6 Frugping Jaconinued, gve reasor: f(t:vt;tlz \ i' i 5:8 l
|55 | 1|43
Pump iftake set at LY o .
Pifete oD 21155 2| |43
Pumping rite (Umin GE) AN |4'o 2
B o v R ©
] Cable Tool [[] Diamond [] Commercial ] Not used " &3 4 ‘5,“ (‘; 4 ' 4: Qlf
I Rotary (Conventional)  [] Jetting omestic ] Municipal [ Dewatering Duration of plimping i : R
l hrs min 5 5
[J Rotary (Reverse) [ Driving Livestock [ Test Hole [J Monitoring Q {90 t
1 Boring [ bigging [ Ierigation [ Cooling & Air Conditioning Final water level end of pumping (m@®| ;
. 10 95‘ (o 10
r pércussion [ Industrial ,5 rgu : Do
Other, speciy L] Other, specily | |1f flowing give rate.(Umin/ GPM) 15 ‘ S.L |15
RS 5
= 2017 | 20
; D!nsid? (%plen l-xiulsdongat‘eﬁal hV\llall Depth (m@p 74 Water SuPply Recommended pump depth (1> | ‘5 7
iameter alvanized, Fibreglass, | Thickness rd P
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. A 0 @ i (O Resh oo Well Recompended pump rate 30 |y 30
RY78 % . . echarge Wel < T
é ,4.- > . 18R [+ |42 [ Dewatering Well (tmin 5&}4‘ 0 IS{T y | 40
A%l Q@lﬂ& 43" |17 " | O Qpservaton andr | i e Ve (52 |
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[T Abandoned,
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" Material P
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PN
7 D —
[] Other, specify

Water found at Depth |Kind of Water: ["]Fresh [Untested Diameter
A B (m/Z)]Gas| []Other, specify From (c’n;
Water found at Depth |Kind of Water: [_]Fresh htested| (% 497 q /4'__‘
l { O (m@Gas| [0ther, specify \ | 75. i é o
Water found at Depth |Kind of Water: [_]Fresh ntested A'&g' 3
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Hydrogeological Study
8520 McArton Road, Ottawa, Ontario

Appendix E: Figure E.1 — Manual and Transducer (Level Logger) Water Level Measurements

Pumping Test Water Level Measurements
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Hydrogeological Study
8520 McArton Road, Ottawa, Ontario

Appendix E: Figure E.2 - AQTESOLVE Pumping Test Analysis
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Hydrogeological Study
8520 McArton Road, Ottawa, Ontario

Appendix E: Figure E.3 — Simulated Drawdown at 132 L/min (35 GPM)
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RELIABLE.

Certificate of Analysis

Geofirma Engineering Ltd.

1 Raymond St.,Suite 200
Ottawa, ON K1R 1A2
Attn: Chris Morgan

Client PO:
Project: 19-213-1
Custody:

300 - 2319 St. Laurent Blvd
Ottawa, ON, K1G 418
1-800-749-1947
www.paracellabs.com

Report Date: 11-Feb-2020
Order Date: 5-Feb-2020

Order #: 2006334

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
2006334-01 MCW-3h
2006334-02 MCW-6h
. - e Mark Foto, M.Sc.
Approved By: 1 ) 2 )
/:‘:’/;E;.r_; <l ".',?L"ré-;?j:g Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Page 1 of 7




(OPARACEL

Order #: 2006334

Certificate of Analysis
Client: Geofirma Engineering Ltd.

Client PO:

Report Date: 11-Feb-2020

Order Date: 5-Feb-2020

Project Description: 19-213-1

Analysis Summary Table

Analysis Method Reference/Description Extraction Date  Analysis Date

Alkalinity, total to pH 4.5 EPA 310.1 - Titration to pH 4.5 6-Feb-20 6-Feb-20
Ammonia, as N EPA 351.2 - Auto Colour 7-Feb-20 7-Feb-20
Anions EPA 300.1-1IC 6-Feb-20 6-Feb-20
Colour SM2120 - Spectrophotometric 6-Feb-20 6-Feb-20
Conductivity EPA 9050A- probe @25 °C 6-Feb-20 6-Feb-20
Dissolved Organic Carbon MOE E3247B - Combustion IR, filtration 11-Feb-20 11-Feb-20
E. coli MOE E3407 5-Feb-20 5-Feb-20
Fecal Coliform SM 9222D 5-Feb-20 5-Feb-20
Heterotrophic Plate Count SM 9215C 5-Feb-20 5-Feb-20
Metals, ICP-MS EPA 200.8 - ICP-MS 11-Feb-20 11-Feb-20
pH EPA 150.1 - pH probe @25 °C 6-Feb-20 6-Feb-20
Phenolics EPA 420.2 - Auto Colour, 4AAP 7-Feb-20 7-Feb-20
Hardness Hardness as CaCO3 11-Feb-20 11-Feb-20
Sulphide SM 4500SE - Colourimetric 10-Feb-20 11-Feb-20
Tannin/Lignin SM 5550B - Colourimetric 6-Feb-20 6-Feb-20
Total Coliform MOE E3407 5-Feb-20 5-Feb-20
Total Dissolved Solids SM 2540C - gravimetric, filtration 10-Feb-20 11-Feb-20
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 6-Feb-20 7-Feb-20
Turbidity SM 2130B - Turbidity meter 6-Feb-20 6-Feb-20

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINGSTOM LONDOM MNIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 2006334

Certificate of Analysis

Client: Geofirma Engineering Ltd.

Client PO:

Report Date: 11-Feb-2020
Order Date: 5-Feb-2020
Project Description: 19-213-1

Client ID:
Sample Date:

Sample ID:

MDL/Units

MCW-3h
04-Feb-20 11:45
2006334-01
Drinking Water

MCW-6h
04-Feb-20 15:10
2006334-02
Drinking Water

Microbiological Parameters

1 CFU/100 mL

E. coli ND ND -
Fecal Coliforms 1 CFU/100 mL ND ND -
Total Coliforms 1 CFU/100 mL ND ND -
Heterotrophic Plate Count 10 CFU/mL <10 <10 -
General Inorganics
Alkalinity, total 5 mg/L 288 288 -
Ammonia as N 0.01 mg/L 0.06 0.05 -
Dissolved Organic Carbon 0.5 mg/L 2.3 14 -
Colour 2TCU 12 20 -
Conductivity 5 uS/cm 638 636 -
Hardness mg/L 283 290 -
pH 0.1 pH Units 77 78 -
Phenolics 0.001 mg/L <0.001 <0.001 -
Total Dissolved Solids 10 mg/L 338 338 -
Sulphide 0.02 mg/L <0.02 <0.02 -
Tannin & Lignin 0.1 mg/L <0.1 <0.1 -
Total Kjeldahl Nitrogen 0.1 mg/L 0.1 0.1 -
Turbidity 0.1NTU 2.8 35 -
Anions
Chloride 1 mg/L 19 20 -
Fluoride 0.1 mg/L <0.1 <0.1 -
Nitrate as N 0.1 mg/L <0.1 <0.1 -
Nitrite as N 0.05 mg/L <0.05 <0.05 -
Sulphate 1 mg/L 19 19 -
Metals
Calcium 0.1 mg/L 77.9 80.7 -
Iron 0.1 mg/L 0.4 0.4 -
Magnesium 0.2 mg/L 21.4 21.5 -
Manganese 0.005 mg/L 0.027 0.026 -
Potassium 0.1 mg/L 1.4 1.5 -
Sodium 0.2 mg/L 5.2 5.6 -
OTTAWA HAMILTOM CALGARY MISSISSAUGA KIMGSTOM LOMNDOM MIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 2006334

Certificate of Analysis
Client: Geofirma Engineering Ltd.

Client PO:

Report Date: 11-Feb-2020
Order Date: 5-Feb-2020
Project Description: 19-213-1

Method Quality Control: Blank

Reporting Source %REC RPD

Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L
General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU
Metals

Calcium ND 0.1 mg/L

Iron ND 0.1 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Potassium ND 0.1 mg/L

Sodium ND 0.2 mg/L
Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

Heterotrophic Plate Count ND 10 CFU/mL

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINGSTOM LONDORM MIAGARA WI}I}ID“SER

age 4 o

1-800-749-1947

www.paracellabs.com



(OPARACEL

Order #: 2006334

Certificate of Analysis
Client: Geofirma Engineering Ltd.

Client PO:

Report Date: 11-Feb-2020
Order Date: 5-Feb-2020
Project Description: 19-213-1

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result Limit Units Result  %REC Limit RPD Limit Notes
Anions
Chloride 19.6 1 mg/L 19.5 0.4 10
Fluoride ND 0.1 mg/L ND NC 10
Nitrate as N ND 0.1 mg/L ND NC 10
Nitrite as N ND 0.05 mg/L ND NC 10
Sulphate 19.5 1 mg/L 19.3 1.3 10
General Inorganics
Alkalinity, total 284 5 mg/L 288 1.1 14
Ammonia as N 0.012 0.01 mg/L 0.018 NC 17.7
Dissolved Organic Carbon 23 0.5 mg/L 23 3.2 37
Colour 21 2 TCU 20 4.9 12
Conductivity 635 5 uS/cm 638 0.5 5
pH 7.8 0.1 pH Units 7.7 0.9 3.3
Phenolics ND 0.001 mg/L ND NC 10
Total Dissolved Solids 336 10 mg/L 338 0.6 10
Sulphide ND 0.02 mg/L ND NC 10
Tannin & Lignin ND 0.1 mg/L ND NC 11
Total Kjeldahl Nitrogen 0.12 0.1 mg/L 0.1 9.6 16
Turbidity 2.8 0.1 NTU 2.8 25 10
Metals
Calcium 9.1 0.1 mg/L 9.2 0.3 20
Iron 0.2 0.1 mg/L 0.2 3.3 20
Magnesium 2.5 0.2 mg/L 2.6 3.7 20
Manganese 0.008 0.005 mg/L 0.008 0.8 20
Potassium 0.7 0.1 mg/L 0.7 3.1 20
Sodium 15.7 0.2 mg/L 16.1 2.6 20
Microbiological Parameters
E. coli ND 1 CFU/100 mL ND NC 30
Fecal Coliforms ND 1 CFU/100 mL ND NC 30
Total Coliforms ND 1 CFU/100 mL ND NC 30
Heterotrophic Plate Count ND 10 CFU/mL ND NC 30
OTTAWA HAMILTOM CALGARY MISSISSAUGA KINGSTOM LONDORM MIAGARA WIE\.IDSSEIR
age 5 o

1-800-749-1947

www.paracellabs.com
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Order #: 2006334

Certificate of Analysis
Client: Geofirma Engineering Ltd.

Client PO:

Report Date: 11-Feb-2020
Order Date: 5-Feb-2020
Project Description: 19-213-1

Method Quality Control: Spike

Analyte Resut < pri" Units Source - grec  IRES RPD R0 Notes
Anions
Chloride 29.3 1 mg/L 19.5 97.4 77-123
Fluoride 1.08 0.1 mg/L ND 108 79-121
Nitrate as N 1.05 0.1 mg/L ND 105 79-120
Nitrite as N 0.936 0.05 mg/L ND 93.6 84-117
Sulphate 28.3 1 mg/L 19.3 90.2 74-126
General Inorganics
Ammonia as N 0.291 0.01 mg/L 0.018 109 81-124
Dissolved Organic Carbon 1.2 0.5 mg/L 2.3 89.6 60-133
Phenolics 0.025 0.001 mg/L ND 101 69-132
Total Dissolved Solids 96.0 10 mg/L ND 96.0 75-125
Sulphide 0.52 0.02 mg/L ND 103 79-115
Tannin & Lignin 1.0 0.1 mg/L ND 104 71-113
Total Kjeldahl Nitrogen 2.07 0.1 mg/L 0.11 97.7 81-126
Metals
Calcium 18100 0.10 mg/L 9170 89.7 80-120
Iron 2510 0.10 mg/L 241 90.9 80-120
Magnesium 11500 0.20 mg/L 2600 89.3 80-120
Manganese 60.8 0.01 mg/L 7.98 106 80-120
Potassium 10400 0.10 mg/L 696 96.9 80-120
Sodium 23900 0.20 mg/L 16100 78.2 80-120 QM-07
OTTAWA HAMILTOM CALGARY MISSISSAUGA KIMGSTOM LOMNDOM MIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 2006334

Certificate of Analysis

Report Date: 11-Feb-2020

Client: Geofirma Engineering Ltd. Order Date: 5-Feb-2020

Client PO:

Project Description: 19-213-1

Qualifier Notes:

Login Qualifiers :

Sample Qualifiers :

QC Qualifiers :
QM-07 :
QS-02 :

Sample Data Revisions
None

Container(s) - Bottle and COC sample ID don't match -
Applies to samples: MCW-6h

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on
other acceptable QC.

Spike level outside of control limits. Analysis batch accepted based on other QC included in the batch.

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable
ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

NC: Not Calculated

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINMGSTOM LONDOM MIAGARA WINDSOR

Page 7 of 7

1-800-749-1947 www.paracellabs.com
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Hydrogeology Study - 8520 McArton Road

Langelier Saturation Index (LSI)

LSl is an important and widely used calculation to determine a solution's ability to dissolve
or deposit calcium carbonate. It is widely used to assess the corrosivity of water for
planning water treatment equipment.

LSl is calculated as the difference between measured pH and calculated pH.

LSI<0 corrosive (-0.5 = mildly corrosive, -2 = moderately corrosive, -5 = severly corrosive)
LSI>0 scale forming (0.5 = slight scale, 1 - mild scale, 2.5 - moderate scale, 4 = severe scale forming)
LSI=0 neutral, balanced water

LSI = pH - pH,

where,
pH is the measured water pH
pHs is the pH at saturation in calcite or calcium carbonate and is defined as:

pHs=(9.3+A+B)-(C+D)

where:

A= (Logl0 [TDS]-1)/10

B =-13.12 x Log10 (oC + 273) + 34.55
C =Logl0 [Ca2+ as CaCO3]- 0.4

D = Log10 [alkalinity as CaCO3]

Ryznar Saturation Index (RSI)

The Ryznar stability index (RSI) attempts to correlate an empirical database of scale thickness observed in municipal water systems to the water chemistry.

RSI = 2(pHs) - pH

where,

pH is the measured water pH

pHs is the pH at saturation in calcite or calcium carbonate

RSI << 6 the scale tendency increases as the index decreases
RSI >> 7 the calcium carbonate formation probably does not lead to a protective corrosion inhibitor film
RSI >> 8 mild steel corrosion becomes an increasing problem.

Prepared by: SNS
Reviewed by: CAM
Calculator_LangelierRyznar Page 1 of 1

19-213-1

Temperature 8.17(°C
pH 7.06
Calcium Hardness 77.9Img/L
Total Alkalinity 288|mg/L
TDS 338|mg/L
p(Cat++) = 3.11
p(AIk) = 2.24
A= 2.38
B = 0.20
C= 0.00
pHs = 7.94
Langelier Index = -0.88|(Corrosive)
Ryznar Index = 8.81](Corrosive)

- Geofirma

teget Engineering Ltd
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ZONING INFORMATION
PIN 044440010, CON 12 PT LOT 4 GOULBOURN

RU

PRINCIPAL USE AGRICULTURALUSE, | PROPOSED
OTHERUSES ANIMAL HOSPITAL
MINIMUM LOT WIDTH | 60 m(50m) 191.22m o
MINIMUM LOTAREA | 2 ha (0.8ha) 6994 ha
MAXIMUM BUILDINGHEIGHT| 12m 6.15m
MINIMUM FRONT YARD| 10 m-zoning by-aw 37.3m

SETBACK i
R
MINIMUM CORNER N/A NA R
YARD SETBACK
GENERAL NOTES
MINIMUMREAR YARD | 358 m 3683m USRS N UATERIALS, A CRTRRT T HATESR SEURATY Probiicra

SETBACK STANDARD DRAWINGS AND SPECIFICATIONS, WHERE APPLICABLE.
2. THE CONTRACTOR SHALL CONFIRM THE LOCATION OF ALL EXISTING UTILITIES WITHIN
THE SITE AND ADJACENT WORK AREAS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR

MINIMUM INTERIOR 5 109.8m & 654 PROTECTING ALL EXISTING UTILITIES TO THE SATISFACTION OF THE AUTHORITY
m .om 4A4M HAVING JURISDICTION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE REPAIR OR
REPLACEMENT OF ANY SERVICES OR UTILITIES DISTURBED DURING CONSTRUCTION AND
SIDE YARD SETBACK NOTIFY ENGINEER OF POSSIBLE CONFLICTS PRIOR TO CONSTRUCTION WILL BE AT THE

CONTRACTORS EXPENSE.
3. ALL DIMENSIONS SHALL BE CHECKED AND VERIFIED IN THE FIELD BY THE CONTRACTOR

MAXIMUM LOT 2% 089% R T ST 3 SRS, A DSOS AL D
COVERAGE (%) SR ot A0 LIRS AT ]GRO POSSIRLE G LCIS e
4. ANY AREAS BEYOND THE LIMIT OF THE SITE DISTURBED DURING CONSTRUCTION SHALL
PARKING RATE (AREAD ON SCHEDULE 1A) B SR RICA, CaBiribn e sl T e pgaction b e
S, ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE ‘“OCCUPATIONAL HEALTH AND
MOTORVEHICLE | 4PER100m20GFA | 24 ST A L SO ok CoRTRTI ey e e
ACCESSORY STRUCTURE G AL SIS S M Shet 5 T MALEL i I o

7. THE CONTRACTOR IS ADVISED THAT WORKS BY OTHERS MAY BE ONGOING DURING THE

MINIMUM FRONT YARD| SAMEASFORPRINCIPLE | 37.3m&34.2m ACITVITIES 10 PREVENT CONFLIGTS, ook SHALL COORDINATE CONSTRUCTION

8. ALL DIMENSIONS ARE IN METERS UNLESS SPECIFIED OTHERWISE.
SEFBACK BUlLDlNG '10M 9. THERE WILL BE NO SUBSTITUTION OF MATERIALS UNLESS PRIOR WRITTEN APPROVAL IS
RECEIVED FROM THE ENGINEER
10, ALL CONSTRUCTION SHALL BE CARRIED OUT IN ACCORDANCE WITH THE
MINIMUM CORNER N/A N/A RECOMMENDATIONS MADE IN THE GEOTECHNICAL REPORT.
11, THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL PERMITS REQUIRED AND TO
AR BEAR THE COST OF THE SAME.
Y DSEI—BACK 12, SHOULD DEEPLY BURIED ARCHAEOLOGICAL REMAINS BE FOUND ON THE PROPERTY
DURING CONSTRUCTION ACTIVITIES, THE HERITAGE OPERATIONS UNIT OF THE
AR ONTARIO MINISTRY OF CULTURE MUST BE NOTIFIED IMMEDIATELY.
MINIMUM REARY D 1 m 3274m 13, THE CONTRACTOR SHALL PROVIDE THE PROJECT ENGINEER ONE SET OF AS
SEI’BACK CONSTRUCTED SITE SERVICING AND GRADING DRAWINGS.
14, BENCHMARKS: IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THAT THE
SITE BENCHMARKCS)HAS NOT BEEN ALTERED OR DISTURBED AND THAT ITS RELATIVE
MINIMUM INTERIOR 5m 494m&993m ELEVATION AND DESCRIPTION AGREES WITH THE INFORMATION DEPICTED ON THIS PLAN.
/b SITE GRADING NOTES
& '\% SIDE YARD SE-I-BACK 1. PRIOR TO THE COMMENCEMENT OF THE SITE GRADING WORKS, ALL SITUATION CONTROL
7 0 DEVICES SHALL BE INSTALLED AND OPERATIONAL PER EROSION CONTROL PLAN.

2. ALL GRANULAR AND PAVEMENT FOR ROADS/PARKING AREAS SHALL BE CONSTRUCTED IN
ACCORDANCE WITH GEOTECHNICAL ENGINEER’S RECOMMENDATIONS.

3. ALL TOPSOIL AND ORGANIC MATERIAL SHALL BE STRIPPED WITHIN THE ROAD AND

4

¢ CAL s B
s )E e s
’////////ff/f/ff”’/ A
_;(. /////////QK‘//; s 777 M £

7,

s MAXIMUM BUILDING HEIGHT | 12m 6m
> A P S MNIMUM DISTANCEFROM | 12m 15m
f 2% 5%

PARKING AREAS ALLOWANCE PRIOR TO THE COMMENCEMENT OF CONSTRUCTIONS.
. CONCRETE CURB SHALL BE IN ACCORDANCE WITH CITY OF CORNWALL REQUIREMENTS AND

7 ///;/////// I AR A X ANY OTHER BUILDING SPECIFICATIONS PROVISION SHALL BE MADE FOR CURB DEPRESSIONS AS INDICATED ON
(7770750006307 N 008/ 777~ N § 0 SITE PLAN. CONCRETE SIDEWALK SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA
120000056,7572222 007, 507470 TN REQUIREMENTS AND SPECIFICATIONS. CONCRETE ISLANDS, AND SIDEWALKS SHOW ON

Ay y AN THE DRAWING ARE TO BE PRICED IN THE SITE WORKS PORTION OF THE CONTRACT.
/jj A AR AR AT ID ¢, Q\ MAXIMUM PERMITTED SIZE Aggregate ofall acecessory 154m S. PAVEMENT REINSTATEMENT FOR SERVICE AND UTILITY CUTS SHALL BE IN ACCORDANCE
R AR T Yy P N AR o o WITH CITY OF OTTAWA REQUIREMENTS AND SPECIFICATION,

Y A ARSI, bu||d|ngs notto exceed 5% 6. GRANULAR ‘A’ SHALL BE PLACED TO A MINIMUM THICKNESS OF 300MM AROUND ALL
oo 000 ///,2;5; L2220 STRUCTURES WITHIN THE PAVEMENT AREA,
oy Y 7. SUB-EXCAVATE SOFT AREAS AND FILL WITH GRANULAR B‘COMPACTED IN MAXIMUM
ARG X /205 N\ of the total lot area or oo aval
s77 222D . . 8 ALL WORK ON THE MUNICIPAL RIGHT OF WAY AND EASEMENTS TO BE INSPECTED BY THE
/////fffj;;/ ////////;fjf)\/ 150 m2 whicheveris the MUNICIPALITY PRIOR TO BACKFILLING.
N A Gy YA 9. CONTRACTOR TO OBTAIN A ROAD OCCUPANCY PERMIT 48 HOURS PRIOR TO COMMENCING
<</x/////////ffff\ SO P greater. ANY WORK WITHIN THE MUNICIPAL ROAD ALLOWANCE, IF REQUIRED BY THE
\ 2222 Y MUNICIPALITY
oNS Nl ;f;ffff& AV fffjjfg/ 2 — 10. ALL PAVEMENT MARKING FEATURES AND SITE SIGNAGE SHALL BE PER SITE PLAN. LINE
Xy 4
AN K MAXIVUM NUMBEROF | Noresticion 2 PSSO DICOAL SRS L B WRLIED VIT) 4 B TG
TSN K0 0000 00 NG5 005077 727 2R 11, REFER TO SITE PLAN FOR DIMENSIONS AND SITE DETAILS.
N\ LI crr270, 0K ACCESSORY BUILDINGS
AN (rrrrs 007 AR 12, SIDEWALKS TO BE 13MM & BEVELED AT 2 1 OR 6MM WITH NO BEVEL REQUIRED BELLOW
+ o000 Sl L 0NS THE FINISHED FLODR SLAB ELEVATION AT ENTRANCES REQUIRED TO BE BARRIER-FREE,
77 TR PERMITTED ONALOT UNLESS OTHERWISE NOTED. ALL IN ACCORDANCE WITH DBC 3. 8. 1.3, & OTTAWA

ACCESSIBILITY DESIGN STANDARDS.

(SO PIIVY,
43 s
S S S s, s

N &

L/{?}////// L2000 777%0

AN s eI,
N RO C s
. ’7 oYYy /(;/ I, ?‘/ ONTARIO BUILDING CODE DATA MATRIX et 20170010
XK 7777200205050 70272,8%07 PART 3 - FIRE PROTECTION, OCCUPANT SAFETY AND ACCESSIBILITY 0BG REFERENCE 1]

\Q////////A

\ YT AR
AR YYYy (777727770, , 3.00 BUILDING CODE VERSION O.Reg. 332/12 LAST AMENDMENT O.Reg. 191/14
+ ’y@ %\// ///////jg /;;/////////x// 3.01 PROJECT TYPE New Construction [A]1.1.2
Sy
Y4 s
( \k%\ /\ ////;;;;;;>\§//////////f/i\)/&@ \\ MAJOR OCCUPANCY
’7\/\ 2222y ;;)/K// /7 //«7/ ///xf/ : \ f\ Q) 302 &) ASSIFICATION OCCUPANCY USE 31.21.(1)
* < > ¢ VP2
/<\<\ ’VO \/Q # ; Tl Ly Vd 77 ; ; ; ; ;; s \\ ,& g D Business & Personal Services Wild Bird Care Centre
0 >y 777 A g
£ ) sy —7 SUPERIMPOSED MAJOR
/{— ////////////;;///////X4/ /0 ?\ /'\ 303 5CcUPANCIES No 3227
4\ LLr7770270500000007070%07 %e) Q
A VYA AR Y IX
/\ /p ~~22.7 S, VY \ /p 3.04 BUILDING AREA (m?) DESCRIPTION EXISTING NEW TOTAL [A] 1.4.1.2.
O —55/‘/_:: S, s >\/ p \\ O $ One Building N/A 623.25 623.25
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Hydrogeology Study - 8520 McArton Road 19-213-1

Site - Infiltration Area

Lot Size 69,940.0|m’ 6.994(ha calculated value
Building footprint (roof) 622.4|m’ constant
Parking lot footprint (paved) 568.3|m’ input value
Driveway and loading dock (paved) 600.0|m’
Outdoor Aviary 380.0|m’
Subtotal impervious 2,170.7 m’
Subtotal pervious 67,769.3 m’
Infiltration Factors Total Site l¢, o] 0.68
MOEE, 1995 - Stormwater Management Planning and Design Manual
Topography ltactor % Site Site ltactor
Flat Land, average slope < 0.6 m/km 0.3 100% 0.3
Rolling Land, average slope 2.8 m to 3.8 m/k 0.2 0% 0
Hilly Land, average slope 28 m to 47 m/km 0.1 0% 0
Soils
Tight impervious clay 0.1 0% 0
Medium combinations of clay and loam 0.2 60% 0.12
Open Sandy loam 0.4 40% 0.16
Cover
Cultivated Land 0.1 100% 0.1
Woodland 0.2 0% 0
Post-Devlopment Water Budget Estimatation
lot area 69,940.0 m’
subtotal impervious area 2,170.7 m’
net area for infiltration (subtotal pervious) 67,769.3 m’
moisture surplus (from Thornthwaite) 0.279 m
moisture surplus (for entire site) 19,499.5 m?
Total Site licror 0.7
annual moisture infiltration 189.586 mm/mz
annual moisture infiltration (site) 12,848.1 m’
annual estimated runoff (site) 6,239.8 m?
Maximum Allowable Daily Flow
Qi = Q_Infiltration 12,848.1 m3/year Pervious Area x Available Infiltration (Thornthwaite)
Q_max 4,282.7|m’/year Q_Infiltration / 3 as per Procedure D-5-4
11,733.5(L/d

Nitrate Dilution Calculation
Mass Balance Equation, Q ;C; =Q,.C, +Q;C; +Q,Cy

effluent loading (sewage flow) Q. 7.4 m3/day
nitrate concentration in effluent Ce 40.0{mg/L
sewage effluent input (nitrate) Q.C. 296|g/day

available dilution water (infiltration) Q 12,848.1|m>/year
nitrate concentration in precipitation G 0.0|mg/L
infiltration input (nitrate) QG 0.0|g/day

available dilution sewage flow Q. 2,701.0 m3/year

total available dilution flow Q;=Q;+Q, 15,549.1 m3/year
calculated septic (nitrate) loading | Cr = Q.Ce / (Q; + Q) 6.95|mg/L
background nitrate concentration Gy 0.05({mg/L
total predicted nitrate conc. at boundary C+GCy 7.0|mg/L

Prepared by: SNS
Reviewed by: CAM
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Hydrogeology Study - 8520 McArton Road

Thornthwaite Analysis to Determine Annual Moisture Surplus

19-213-1

Average Monthly
Month Meano Preciptiation | PET(0) K (40deg) | K (50deg) K PET(L)
Temp. (°C) cm/month cm/month
(mm)
January -9.6 61.5 0 0 0.8 0.71 0.7532 0 calculated value
February -8.1 46.8 0 0 0.89 0.84 0.864 0 constant
March -2.1 53.4 0 0 0.99 0.98 0.9848 0 input value
April 5.7 73.7 1.2 2.5 1.1 1.14 1.1208 2.9
May 13.2 64.6 4.4 6.3 1.2 1.28 1.2416 7.9
June 18.4 97.1 7.2 9.1 1.25 1.36 1.3072 11.8
July 20.8 92.3 8.6 10.4 1.23 1.33 1.282 13.3
August 19.7 88.6 7.9 9.8 1.15 1.21 1.1812 11.5
September 15.6 83.3 5.6 7.6 1.04 1.06 1.0504 8.0
October 8.5 76.7 2.2 3.9 0.93 0.9 0.9144 3.6
November 1.6 71.9 0.17 0.6 0.83 0.76 0.7936 0.5
December -5.4 63.6 0 0 0.78 0.68 0.728 0
Annual PET 59.5 cm
J 37.31
c 1.09
Latitude (between 40 and 50) 45.2 45 deg 12' 18"
Average Annual Precipitation 873.3 mm (based on Environment Canada climate data for Appleton 1993-2019)
Annual Moisture Surplus 279 mm
Where: ¢ =0.000000675J"3 - 0.0000771J72 + 0.01792J + 0.49239 li=(Ti/5)*1.514

PETI(L) = K PETI(0) PETi(0) = 1.6(10Ti/J)*c J=>(l

Prepared by: SNS

Reviewed by: CAM oo, G %
s +.-Geofirma
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