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1.0 INTRODUCTION

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained to carry out a
hydrogeological investigation and terrain analysis in support of a proposed commercial building
to be located at 4 Campbell Reid Court in Ottawa, Ontario. The site location is provided in Figure
1, which is located following the text of this report.

The objectives of the investigation are the following:

e Confirm that the construction of any new well is in accordance with the Ministry of
Environment, Conservation and Parks (MECP) requirements;

e Confirm that the quality of the well water meets the Ontario Drinking Water Standards and
maximum treatable limits prescribed in MECP Procedure D-5-5;

e Confirm that the quantity of water meets the MECP requirements; and,

e Confirm that the septic impact assessment meets the MECP requirements.

2.0 SITE BACKGROUND

2.1 Project Description

Plans are being prepared to construct a commercial building at 4 Campbell Reid Court in Ottawa,
Ontario. The proposed development includes a vet clinic, access roadway and office parking
areas. The proposed building will have a footprint of about 504 metres squared and will be a slab-
on-grade (i.e., basementless) construction and will be serviced with a water supply well and septic
system. A copy of the most current Site Development Plan is provided in the Appendix A.

The site is currently developed and includes one residential dwelling serviced by a conventional
on-site septic system and bedrock water supply well (PW4). The total site area is 0.80 hectares.

2.2 Site Geology

Surficial geology maps of the Ottawa area (Ontario Geologic Survey, 2010) indicate that the
proposed site has an overburden thickness of about O to 1 metre. Bedrock geology maps
(Armstrong and Dodge, 2007) show that the site is underlain by Paleozoic aged sandstone and
dolostone bedrock of the March formation. Two west-east oriented faults are located within 500
metres of the site, with dolostones of the Oxford Formation to the east and sandstones of the
Nepean Formation to the north.

Beneath the site, the uppermost bedrock formation is a sandstone unit that is interpreted to be
part of the March Formation, which is an interbedded grey quartz sandstone, dolomitic quartz
sandstone, and blue-grey sandy dolostone and dolostone. The March Formation is underlain by
the Nepean Formation, which can be characterized as a quartz sandstone that is thinly bedded
to massive and well sorted. The sandstone is variable in colour and can be white to light grey,
brown, reddish brown and green.
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Available karst mapping (Brunton and Dodge, 2008) does not indicate the presence of any
inferred or potential karstic features.

2.3 Previous Site Investigations

Previous studies completed at the site were reviewed as part of the site characterization and
include the following:

e “Geotechnical Investigation, Proposed Commercial Building, 4 Campbell Reid Court,
Ottawa, Ontario” dated July 9, 2021 (herein referred to as GEMTEC geotechnical
investigation).

e “Phase One Environmental Site Assessment, 4 Campbell Reid Court, Ottawa, Ontario”
dated September 30, 2021 (herein referred to as GEMTEC Phase One ESA).

e “Phase Two Environmental Site Assessment, 4 Campbell Reid Court, Ottawa, Ontario”
dated July 18, 2022 (herein referred to as GEMTEC Phase Two ESA).

The relevant subsurface information from the geotechnical investigation is discussed in the terrain
analysis section below. The GEMTEC Phase One ESA identified one area of potential
environmental concern associated with fill of unknown quality on the site. The relevant results
from the GEMTEC Phase Two ESA are provided below:

e MECP Table 6 SCS residential use soil exceedances of electrical conductivity from
BH22-3.

e The soil exceedances on-site is located in part of the proposed commercial
development, particularly, under the proposed access to the parking lot of the
veterinary clinic. As such, the measure electrical conductivity does not exceed the
commercial standards, which would be applicable to this portion of the property.

e MECP Table 6 SCS and Ontario Drinking Water Quality Standard (ODWQS) groundwater
exceedance for barium in PW4. Barium was reported to be 4.4 mg/L, which exceeds the
Table 6 SCS and ODWQS standard of 1.0 mg/L.

e No barium exceedances to Table 6 SCS were detected in the soils. Based on
measured concentration of barium in soil, the low solubility of barium in
groundwater, the typical sparse vertical fracture patterns in the limestone and
dolostone bedrock, and that the groundwater sample was collected from a
relatively deep aquifer (approximately 25 meters below ground surface), it is
unlikely that the barium concentration in the groundwater sampled is due to the fill
material at surface.

e The soil was classified as non-hazardous and may be disposed of at an MECP
licensed landfill. No other areas of potential environmental concern were identified.
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e A substantial source of barium in groundwater can occur from leaching and eroding
of barium from sedimentary rocks (Health Canada, 2020); however, barium is
seldom at concentrations greater than 1.0 mg/L (MECP, 2006). Elevated barium
concentrations may also be the result of anthropogenic activities such as the use
of barium-rich fertilizers and insecticides, drilling mud, and shale gas development.

e The samples analyzed for the ESA investigation were field filtered, representing
dissolved barium concentrations, and are not directly comparable to the ODWQS
guidelines for total metal concentrations.

e Additional sampling completed on June 13, 2023 reported elevated total barium
concentrations of 4.27 mg/L.

e Groundwater quality assessed in the upper bedrock aquifer through sampling of one on-
site private well (PW4). A groundwater sample was submitted for analysis of PAHs, PHCs
F1 to F4, and VOCs, all of which reported non-detectable concentrations.

3.0 TERRAIN ANALYSIS

3.1 Subsurface Conditions

The subsurface conditions at the site are described in the geotechnical and Phase Two ESA
investigations completed by GEMTEC. The field work for the geotechnical investigation was
carried out on June 23, 2021. At that time, five test pits numbered 21-1 to 21-5, inclusive, were
advanced at the site to depths ranging from about 1.0 to 1.3 metres below existing grade
(elevations 91 to 92 metres, geodetic). The Phase 2 ESA included six boreholes advanced at the
site in March 2022 to depths of about 0.5 to 1.8 metres below existing grade (elevations 91 to 93
metres, geodetic).

The results of the boreholes and test pits are provided on the Record of Borehole and Test Pit
sheets in Appendix B. The locations of the test holes are shown on the Site Plan, Figure 1.

A summary of the soil conditions, based on the geotechnical and Phase 2 ESA investigations, are
summarized below.

3.1.1 Fill Material

Fill material, having a thickness of between 0.3 and 1.0 metres, was encountered at all test pit
locations. The composition of the fill material can be generally described as dark brown/grey
gravelly sandy silt with organics, rootlets, roots, cobbles, boulders, and construction debris.

3.1.2 Former Topsoil

Below the fill material, a layer of former topsoil with an average thickness of 0.2 meters, was
encountered at all test pit locations except at test pit 21-1. It is composed of dark brown silty clay
with organic material.
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3.1.3 Glacial Till

A deposit of glacial till was encountered at test pit locations 21-1, 21-2, 21-3 and 21-5. The glacial
till deposit has a thickness of about 0.1 and 0.2 metres and extends to depths of about 1.0 and
1.3 metres below ground surface (elevation 91.8 and 92.0 metres). The glacial till can generally
be described as brown silty sand with trace to some clay and trace gravel. Cobbles and boulder
sized rock fragments can also be found throughout the glacial till.

3.1.4 Inferred Bedrock

Practical shovel refusal occurred in all the test holes between 1.0 and 1.8 metres below ground
surface (elevation 91.8 to 93.0 metres).

It should be noted that practical shovel refusal can sometimes occur on nested boulders or rock,
or on a fractured / weathered bedrock zone above the rock head level. Shovel refusal depth can
also be dependant on the excavation equipment used and thus may not be representative of the
upper surface of the bedrock.

3.2 Overburden Groundwater Levels

The GEMTEC geotechnical investigation notes that minor groundwater seepage was observed
at the bottom of test pit 21-3 at a depth of about 1.0 metres below existing grade during the
relatively short period the test pit was open. All other test pits were dry prior to backfilling. No
standpipe piezometers were installed as part of the previous geotechnical or Phase Two ESA
investigations.

Groundwater flow often reflects topographic features and typically flows toward nearby lakes,
rivers, and wetland areas. Based on the topography of the area, it is expected that regionally local
shallow groundwater flow may trend north/easterly towards the Shirley’s Bay and the Ottawa
River.

It should be noted that the groundwater levels may be higher during wet periods of the year such
as the early spring or following periods of precipitation. Also, a perched groundwater level may
be present within the fill material.

4.0 GROUNDWATER SUPPLY INVESTIGATION

4.1 Background Water Well Records

A search of the Ministry of Environment, Conservation and Parks (MECP) water well records
(https://www.ontario.ca/environment-and-energy/map-well-records) returned 47 waters well
records within 500 metres of the subject site (locations displayed on figure 2). The results of the
well record search are provided in Appendix C. The well depths range from 11.6 to 103.6 metres
below ground surface, with an average well depth of 26.8 metres. The recommended pumping
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rates provided by the well drillers range from 11.4 to 113.6 litres per minute, with an average of
29.9 litres per minute.

A review of the well construction details indicates that most wells are completed within the
dolostone and/or sandstone bedrock of the March or Nepean Formations. Due to strong
similarities, the dolostone were regularly identified as limestone in the MECP water well records.

4.2 Test Wells

Three test wells were utilized as part of the hydrogeological investigation for the site. A summary
of the test wells is provided below.

e PW4: Existing on-site water supply well currently servicing residential dwelling at 4
Campbell Reid Court.

e PWS6: Neighbouring water supply well.

e TW22-1: Newly drilled on-site test well to service proposed development.

A well camera inspection was completed for PW4 on November 5, 2021, to determine well
construction details. During the inspection, water was observed flowing into the well casing sat a
depth of approximately 3.3 meters below top of casing. The inflowing water is the result of an
improperly sealed old pitless adapter (adapter connecting to submersible pump tubing to supply
water to residence). Due to the infiltration of shallow formation water, the well was susceptible to
bacteria and other sources of contamination. A repair was attempted; however, water inflow was
observed flowing into the well casing during the pumping test performed on November 10, 2021.
The overburden surrounding the well casing was excavated down to the source of the leak at
approximately 3.3 meters below top of casing, and backfilled with cement on December 22, 2021.

A water supply well (TW22-1) was constructed at 4 Campbell Reid Court on April 14, 2022, by a
licensed MECP well contractor (Air Rock Drilling Co. Ltd; License No. 7681). The well casing was
extended to 29.3 metres below ground surface. The approximate location of the water well is
provided on the Site Plan, Figure 1 and a copy of the MECP Water Well Record for TW22-1 is
provided in Appendix C.

The construction details from the MECP Water Well Record are summarized in Table 1:

Table 1: On-Site Water Well Construction Details

TW22-1
Well Tag # A318575 - -
Depth to Bedrock 1.2 metres - -
& GEMTEC Report to: Dr. Andrzej Olender
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TW22-1 PwW4® PW6

Length of Well Casing 31.1 metres 14.3 metres® -

Length of Well Casing

0.6 metres - -
Above Ground Surface
Length of Well Casing

30.5 metres - -
Below Ground Surface
Length of Well Casing Set

29.3 metres - -
Into Bedrock
Depth Water Found 38.7 & 76.2 metres - -
Total Well Depth 79.2 metres 25.1 metres -
Overburden Description Sand and boulders - -
Bedrock Description Grey sandstone = =

Note:

1. Well specifications based on well camera inspection completed by Air Rock Drilling Ltd.

2. Old pitless adapter not sealed and water leakage into well bore observed at approximately 3.3 metres below top of
casing.

4.3 Groundwater Quantity

An on-site water supply well will be used to service the proposed veterinary clinic and may also
supply the existing residential dwelling. The maximum anticipated water demand is calculated as
follows:

e Residential dwelling = 18.75 litres per minute
e 3.75 litres per person x 5 persons in a 4-bedroom home
e 2,250 litres per day (450 litres per person x 5 persons in a 4-bedroom home)
e Veterinary clinic = 12 litres per minute
e Daily design flow of 700 litres per day
e Anticipated maximum flow rate of approximately 12 litres per minute (pumping at
a rate of 12 litres per minute over a period of 2-hour would be equal to two times
the daily design septic flows, considered to be representative of maximum water
guantity requirements).
e Maximum anticipated pumping rate = 30.75 litres per minute

Report to: Dr. Andrzej Olender
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A pumping test was carried out on TW22-1, the proposed water supply well for the development.
The well was pumped on May 4, 2022 at a constant rate of 42.0 litres per minute for a period of
eight hours. The water from the pumping test was discharged to the ground surface approximately
10 metres away from the test well such that the discharge flow was away from the well head.

Water level and flow rate measurements were taken at regular intervals throughout the pumping
test. Water levels were also taken during the recovery phase of the pumping test (after the pump
was turned off). The pumping test drawdown and recovery graph is provided in Appendix D.

During the pumping test the water level decreased approximately 15.1 metres from a static water
level of 1.27 metres below ground surface, following approximately 60 minutes of pumping. After
60 minutes, the water level decreased an additional 0.68 metres during the remaining seven hours
of pumping. Frequent flow rate measurements confirmed that the pumping was maintained at a
constant rate of 42.0 litres per minute. Minor water level fluctuations at 60 and 240 minutes of
pumping may be attributed to neighbouring use of water supply. The pumping test withdrew
approximately 20,160 litres.

The transmissivity of the water supply aquifer was estimated from the pumping test drawdown
data using Agtesolv (Version 4.5), a commercially available software program from HydroSOLVE
Inc. An analysis of the pumping test and recovery data was carried out using the Papadopoulos-
Cooper and Theis recovery method of analyses. The results of the Agtesolv analyses are
provided in Appendix D.

The Papadopoulos-Cooper and Theis recovery analyses indicate that the transmissivity of the
water supply aquifer is calculated to be 5 m?/day and 2 m?day respectively. The maximum
drawdown in the water level of the well was approximately 15.8 metres following eight hours of
pumping at a flow rate of 42.0 litres per minute. Based on a static water level of 1.3 metres below
ground surface, the total well depth of 79.2 metres and the water level after eight hours of
pumping, the remaining available drawdown in the well is approximately 62.1 metres.

4.4 Groundwater Quality

4.4.1 Background Water Quality

In order to assess the background water quality, water quality samples were collected from the
private water supply well servicing the on-site residential dwelling (PW4) and neighbouring
residential property (PW6). A summary of the water quality testing completed is provided below:

Table 2: Water Quality Sampling — Private Wells
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Sampling

Well ID Date Sampling Location Parameters Analyzed
PW4 Jun 3, 2021 Outdoor tap? TDS, chloride, nitrate
Jun 14, 2021 Outdoor tap Subdivision Package?
Oct 5, 2021 Pitless adapter® Chloride
Nov 10, 2021 Direct from wgll during 8-hour Subdivision Package?,
pumping test Trace Metals
Mar 29, 2022 Outdoor tap Subdivision Package?

Subdivision Package?,

June 13, 2023 Outdoor tap
Trace Metals
Subdivision Package?,
PW6 Sep 1, 2021 Outdoor tap
Trace Metals
Mar 30, 2021 Outdoor tap Subdivision Package?

Notes:

1. Samples collected from outdoor tap confirmed to bypass any water treatment systems

2. Subdivision package is a standard set of parameters including bacteria, general inorganics, anion/cations, and
metals.

3. Sample collected from water flowing into old pitless adapter not properly sealed, located approx. 3.3 metres
below top of casing.

The laboratory certificates of analysis and water quality result sheets for PW4 and PW6 are
provided in Appendix E.

Elevated levels of chloride were reported in PW4 and PW6. Other parameters such as total
dissolved solids, hardness and sodium are associated with the elevated chloride concentrations.
Based on the available data, PW4 has greater variability in chloride concentrations, which may
be associated with the poor well construction (i.e. leaking pitless adapter) as evident by elevated
surface water indicators: tannin and lignings, dissolved organic carbon, ammonia and total
kjeldahl nitrogen. The chloride concentration in PW4 exceeded 500 mg/L on multiple sampling
events (June 2021 and March 2022), and the well is considered to be a mineralized (Ontario
Regulation 903).
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Bacteria was detected in PW4 (fecal and total coliform) on June 14, 2021. Following well
chlorination, bacteria was not resampled in PW4, as the well camera inspection identified
inflowing water from an unsealed pitless adapter allowing water from the shallow subsurface to
run in to the well. The leaking pitless adapter is presumed to be the source of bacteria and nitrate
detected during the sampling completed on November 10, 2021. The leaking pitless adapter in
PW4 was repaired on December 22,2021. Follow-up sampling completed on March 29, 2022
found non-detectable bacteria (total coliform, e.coli and fecal coliform) and nitrate; however,
surface water indicators such as dissolved organic carbon, tannin and lignins, ammonia and total
kjeldahl nitrogen remain elevated. Bacteria and nitrates were not detected in PW6 in the
September 2021 or March 2022 sampling events.

Based on information provided by the City of Ottawa (see Appendix E), the OHIG database
indicates that private wells in the vicinity of the site display high chloride levels. The source of the
chloride unknown, but the OHIG database indicates that the chloride contamination is localized.
The source of the chloride may be associated with road salting, as the site is located near a major
intersection which may be more susceptible to salt loading.

4.4.2 Test Well 22-1 Water Quality

Water samples were collected during the pumping test on TW22-1 by a GEMTEC technologist
after four and eight hours of pumping. Samples were submitted to Paracel Laboratories, a CALA-
certified laboratory, located in Ottawa for analysis of ‘subdivision package’ and ‘trace metals’
parameters. Field measured water quality parameters and copies of the laboratory certificates of
analysis for the water samples are provided in Appendix E.

The results of the laboratory analysis on the water samples collected from TW22-1 are also
summarized in Appendix E, along with the applicable standards, guidelines and objectives
provided in the Ontario Drinking Water Quality Standards (ODWQS).

The following comments are provided regarding the drinking water quality and exceedances of
the ODWQS during the TW22-1 pump test:

Bacteriological Results

Total chlorine measurements at the time of bacteriological sampling confirmed that total chlorine
concentrations in the groundwater were non-detectable.

The results of the bacteriological analysis of the May 4, 2022, water samples indicate that the
water samples met all the standards of the ODWQS for bacteriological parameters. In addition,
the concentration of other bacteria indicator species such as fecal coliform, were determined to
be non-detectable in all the water samples.

Based on the bacteriological testing, the water is suitable for consumption.
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Chemical Results

The results of the chemical testing on the water samples indicate the ODWQS operational
guideline for hardness, and the aesthetic objectives for iron, manganese, chloride, sodium, total
dissolved solids, and turbidity were exceeded in the water samples. Also, strontium exceeds
Health Canada’s (2019) maximum acceptable concentration.

The above noted exceedances are discussed in the follow sections:

Hardness

The hardness of the water samples was reported to be 491 and 594 mg/L as CaCOs, which
exceeds the ODWQS operational guideline for hardness. Water having a hardness above 100
milligrams per litre as CaCOs is often softened for domestic use. Water softeners are widely used
throughout rural areas to treat hardness and there is no upper treatable limit for hardness. The
ODQWS indicates that hardness levels exceeding 200 mg/L as CaCOs; is considered poor but
tolerable and hardness levels exceeding 500 mg/L as CaCOs is unacceptable for most domestic
purposes.

Iron

Iron levels were reported to be 1.3 mg/L after eight hours of pumping, which exceeds the ODWQS
aesthetic objective of 0.3 mg/L. Iron may cause staining of plumbing fixtures and laundry. The
iron level is lower than the maximum concentration considered reasonably treatable (10 mg/L)
provided in Table 3 of the MECP Guideline D-5-5. Water softeners and/or manganese greensand
filters are recommended for iron treatment in Table 3 of the MECP Guideline D-5-5 for
concentrations less than 5.0 mg/L.

Manganese

Manganese levels were reported to be 0.081 mg/L after eight hours of pumping, which exceeds
the aesthetic objective of 0.05 mg/L by the ODWQS. Manganese can be associated with causing
staining of plumbing fixtures and laundry. The manganese levels are below the maximum
concentration considered reasonably treatable (1.0 mg/L) provided in Table 3 of the MECP
Guideline D-5-5. Manganese can be treated using water softeners or manganese greensand
filters.

Chloride

The chloride concentrations were reported to be 378 mg/L and 385 mg/L during the 4hr and 8hr
samples respectively, which exceeds the ODWQS aesthetic objective of 250 mg/L. Chloride
levels above 250 mg/L produces a detectable salty taste. Chloride is naturally occurring, generally
in the form of sodium, potassium and calcium salts.
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Sodium

The sodium concentrations were reported to be 169 and 201 mg/L, in the 4hr and 8hr samples,
respectively. The sodium concentration of 201 mg/L exceeds the warning level for persons on
sodium restricted diets of 20 mg/L and the aesthetic objective and maximum concentration
considered to be reasonably treatable of 200 mg/L.

Total Dissolved Solids

The total dissolved solids (TDS) concentrations were 972 and 954 mg/L in the 4hr and 8hr
samples, respectively. The TDS concentrations exceed the ODWQS aesthetic objective of 500
mg/L. Total dissolved solids refer to inorganic substances such as chloride, sulphates, calcium,
magnesium, and bicarbonates that are dissolved in water.

Elevated levels of TDS can lead to problems associated with encrustation and corrosion. To
determine the corrosive nature of the groundwater, the Langelier Saturation Index (LSI) was
calculated for the samples obtained from the well. These values are based on the TDS, field
measured temperature, pH, alkalinity, and calcium observed in the sample. The LSI was
calculated to be 0.69 using an average groundwater temperature of 10°C. This indicates that the
water is slightly scale forming but noncorrosive.

Turbidity

The laboratory analysis of the 4hr and 8hr water samples indicates turbidity levels of 9.4 and 5.6,
respectively, which exceeds the aesthetic objective of 5 NTU listed by the ODWQS. However, it
should be noted that turbidity may be affected by various factors to which the water sample would
have been subjected to from the time of sampling to the time of analysis.

As such, field measurements of turbidity are generally more representative of the water being
sampled. The field measurements of turbidity were 3.51 and 1.33 NTU at the 4hr and 8hr
sampling time, respectively, and are within the ODWQS aesthetic objective of 5 NTU.

Strontium

The strontium concentration was 15 mg/L in the 8-hr sample collected on May 4, 2022, which
exceeds the Health Canada (2019) maximum acceptable concentration of 7.0 mg/L. It is noted
that strontium does not have a maximum acceptable concentration (MAC) under the Ontario
Drinking Water Standards.

For further information related to strontium in drinking water, please refer to the City of Ottawa
document displayed in Appendix F.

4.5 Long-term Water Level Monitoring TW22-1

Water levels in TW22-1 were monitored at 15-minutre intervals from May 10, 2022 to June 10,
2022. The long-term water level data is provided in Appendix D. Over the monitoring period, the
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water level ranged from approximately 1.3 to 1.8 metres below top of casing, with an average
water level of 1.6 metres below top of casing. The water level fluctuations do not correlate with
significant rain events, based on precipitation data obtained from the Ottawa CDA RCS weather
station. For example, the water level in TW22-1 continued to decrease for up to five days following
two significant (25+mm) rain events on May 15 and May 16, 2022. Furthermore, the groundwater
temperature in TW22-1 remained constant (8.83 to 8.88°C) over the monitoring period. The lack
of correlation between precipitation, temperature and water levels in TW22-1 suggests that there
is no rapid infiltration of surficial sources (i.e. precipitation, potential septic effluent, etc.) to the
water supply aquifer.

4.6 Hydrogeological Conceptual Model

The local hydrogeological conditions consist of a thin layer of overburden overlying dolostone
and/or sandstone of the March Formation, underlain by the sandstone of the Nepean Formation.
According to the water well record for TW22-1, drilled to 79.2 meters below ground surface,
sandstone was the only rock formation encountered during drilling. The well may be completed in
the March Formation and/or the Nepean Formation. The different formations are lithologically
similar, and therefore, the ability to discern the difference between aquifer types, or the contact
between the units is not possible.

5.0 IMPACT ASSESSMENT

The impact on groundwater and surface water resources due to wastewater treatment and
disposal by the onsite sewage disposal system on the site is assessed in the following sections.

It should be noted that the following information is provided for general guidance purposes only
and that the septic system installed on the subject site should be designed using specific
subsurface conditions at the location of the proposed septic system. In all cases, the septic
system design must conform to the Ontario Building Code (OBC) requirements.

5.1 Hydrogeological Sensitivity

Areas of thin soils cover, fractured bedrock exposed at ground surface and karst environments
contribute to hydrogeological sensitivity of the site, which may not allow for sufficient attenuative
processes for on-site septic systems and negatively impact the receiving aquifer. Areas of thin
soil cover, generally taken to be less than two metres, were encountered at the site. The
overburden thickness measured on the site ranges from 0 to 1.8 metres. Karst mapping (Brunton
and Dodge, 2008) does not indicate the presence of any inferred or potential karstic features.

5.1.1 Nitrates

Based on the MECP water well records, the receiving aquifer for the septic effluent is the
sandstone bedrock aquifer. Groundwater samples from the receiving aquifer, as sampled from
PW4 and PW6, do not indicate significant impacts from septic effluent. It is noted that the nitrate
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concentration in PW4 was 2.5 mg/L on November 10, 2021, which is attributed to the leaking
pitless adapter, allowing water to enter the well from the shallow subsurface and nearby septic.
Following repair and re-sampling of PW4 in March 2022, the nitrate concentrations were non-
detectable. The nitrate concentrations were also non-detectable to 0.1 mg/L in PW6 and newly
constructed on-site test well TW22-1.

5.1.2 Chloride

The on-site water supply wells PW4 and TW22-1, along with the neighbouring water supply well
PW6 are impacted by chlorides. The chloride concentrations in PW6 are consistent between the
two sampling events in September 2021 and March 2022 with chloride concentrations of 459 and
460 mg/L respectively. The chloride concentration in the newly constructed on-site test well
TW22-1 were 378 and 385 mg/L in the 4-hour and 8-hour pumping test samples.

The chloride concentration in the existing on-site well PW4 display significant variations in
chloride, ranging from 337 to 820 mg/L (refer to water quality summary in Appendix E). The
variability in chloride concentrations may be the result of the leaking pitless adapter, which allows
surficial salt sources (e.g. softener salts, septic, etc.) to enter the water supply aquifer, naturally
occurring in the water supply aquifer or road salting. The chloride concentration has exceeded
500 mg/L on multiple sampling events and the well is mineralized (O.Reg 903).

Based on information from the City of Ottawa’s OHIG database (Appendix E), multiple water
supply wells within approximately 500 metres of the site have elevated chloride concentrations of
up to 631 mg/L. The chloride concentrations in nearby residential subdivision private wells are
low, generally less than 100 mg/L. The well construction details for the chloride concentrations
presented in the OHIG database were not provided and as such, it is unknown if the chloride
concentrations occur in different geologic units or depth intervals. Bedrock geologic mapping
suggests that the water supply wells are completed in dolostone bedrock of the March Formation.
Given the site and surrounding area is hydrogeologically sensitive due to thin soils, the elevated
chlorides may be caused by road salting, which would be concentrated at the major intersection
of Dunrobin Road and March Road.

5.2 Groundwater Impacts

5.2.1 On-Site Septic

The potential risk to groundwater resources on and off the subject site was assessed in
accordance with Ministry of Environment Procedure D-5-4: Technical Guideline for Individual On-
Site Sewage Systems: Water Quality Impact Risk Assessment. To evaluate the groundwater
impacts, lot size considerations as well as nitrate dilution calculations for commercial properties
outlined in MECP D-5-4 were followed.

According to MECP Procedure D-5-4, lot sizes of 1.0 hectare or larger are assumed to be
sufficient for attenuative processes to reduce nitrate-nitrogen to acceptable concentrations in
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groundwater below adjacent properties. The proposed development lot size is 0.80 hectares and
thus does not meet lot size considerations. Furthermore, the hydrogeologically sensitive terrain
identified on-site may reduce nitrate attenuation. As such, the risks of individual on-site septic
systems were assessed using nitrate-nitrogen contaminant loading.

The maximum allowable concentration of nitrate in the groundwater at the boundaries of the
subject property is 10 milligrams per litre as per the Ministry of the Environment, Conservation
and Parks' guideline D-5-4, dated August 1996.

The nitrate concentration at the site boundary was calculated using the following information:

e Subject site area of 0.80 hectares (refer to Lot Development Plan, Appendix A);

e Hard surface areas of 2,303m? (29% of total site area, refer to Figure 3);

e Water holding capacity of soils (WHC) based on information obtained from Table 3.1 of
the Ministry of Environment Stormwater Management Planning and Design Manual, dated
March 2003;

e Soil Factor of 0.4, representing open sandy loam
e Cover Factor of 0.1, representing cultivated land
e Topography Factor of 0.2, rolling land with average slope of 2.8 m to 3.8 m/km

e Post-Development water holding capacity; 75 mm: Urban lawns, sandy loam.

e An annual water surplus of 0.380 metres/year (post-development) for soils with a water
holding capacity of 75 mm.

e Ottawa International Airport (1939-2013). Water Surplus data sheet provided in
Appendix G

e Negligible background nitrate concentration in the receiving aquifer; and,

e The use of advanced treatment systems in the construction of the septic systems at the
commercial lot, capable of reducing the concentration of nitrate in the effluent exiting the
treatment unit to a maximum of 20 mg/L (this concentration value was utilized when re-
simplifying the formula provided in D-5-4 for the purpose of determining the factor used to
determine the maximum allowable flow for each lot from the determined available
infiltration volume. The factor becomes 1 versus 3 as is the case without advanced
treatment).

The nitrate impact assessment was completed in accordance with MECP Procedure D-5-4 for
commercial properties. The site is currently developed, and the existing residential dwelling will
remain. Therefore, the maximum allowable daily design sanitary sewage flow (DDSSF) for the
proposed commercial lot will include septic flows of 1,000 litres per day for the residential dwelling,
in accordance with residential nitrate impact assessments. The calculated maximum allowable
flow for the site is summarized in Table 3 below and calculations are provide in Appendix G. is
summarized in the table below.
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Table 3: Maximum Commercial Septic Flows for Land Parcel

Maximum allowable septic flow Maximum Number of Users?

Advanced Advanced
Hard Surface Conventional Septic?t Conventional Septic?
Area (%) (50% nitrate Septic (50% nitrate
reduction) reduction)
29 % 1,380 L/day 4,139 L/day 18 55
Notes:

1. The advanced treatment septic system should be certified for a minimum nitrate reduction of 50%.
2. Maximum number of users assumes 75 litres per day per person.

The calculations displayed in Table 3 pertain to the maximum septic flows for the total land area.
The site has an existing residential dwelling, which requires a septic flow of 1,000 litres per day
as per the MECP D-5-4 guidelines. The remaining maximum septic flow, after subtracting the
residential septic usage represents the land parcel’s capacity to support the proposed commercial
development. The commercial development’s maximum calculated septic flow values are
displayed in Table 4.

Table 4: Maximum Septic Flows for Proposed Commercial Development

Maximum allowable septic flow Maximum Number of Users?

Advanced Advanced
Hard Surface Conventional Septic?t Conventional Septic?
Area (%) Septic (50% nitrate Septic (50% nitrate
reduction) reduction)
29 % 380 L/day?® 3,139 L/day?® 5 41
Notes:

1. The advanced treatment septic system should be BNQ certified for a minimum nitrate reduction of 50%.

2. Maximum number of users assumes 75 litres per day per person.

3. Maximum allowable septic flow for commercial development after 1,000 litres per day subtracted for the
existing residential dwelling.

The calculated maximum allowable septic flow for the proposed veterinary clinic is 380 litres per
day utilizing a conventional septic system and 3,139 litres per day with the implementation of an
advanced treatment septic system.

6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

Based on the results of this investigation, the following conclusions and professional opinions are
provided:

e The surficial soils encountered at the site consist of dark brown/grey gravelly sandy silt fill
material, ranging in thickness from 0.3 to 1.0 metres below ground surface.
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o The GEMTEC Phase One ESA identified one area of potential environmental

concern associated with fill of unknown quality on the site. The Phase 2 ESA
completed by GEMTEC concludes that the fill is non-hazardous and may be
disposed of at an MECP licensed landfill. No other areas of potential environmental
concern were identified.

= Electrical conductivity exceedances in soil from BH22-3 exceeds the MECP
Table 6 SCS for residential use; however, the soils will be located in part
of the proposed commercial development, which meets MECP Table 6
SCS for commercial use.

= Barium exceeds applicable MECP Table 6 SCS in groundwater; however,
no barium exceedances detected in soils. Barium in groundwater is unlikely
to be attributed to fill material at surface. Barium in TW22-1 and PW6 are
within the ODWQS maximum acceptable concentrations.

e The site is hydrogeologically sensitive due to thin soils and protective measures are
recommended to safeguard the water supply aquifer.

Proposed water supply well was completed with extended well casing of
approximately 30 metres below ground surface.

Proposed water supply well TW22-1 is situated hydraulically cross gradient to the
septic system.

Existing septic system is located greater than 30 metres from neighbouring water
supply well and at least 60 metres from downgradient residential properties.

e The water supply aquifer is impacted by chlorides.

& GEMTEC

o The existing on-site water supply well PW4 is mineralized, with chloride

concentrations ranging from 337 to 1050 mg/L. The chloride concentrations may
vary seasonally, with the lowest concentrations reported in November 2021 and
highest concentrations in June 2021 and March 2022. It is understood that PW4
will be abandoned in accordance with O.Reg 903.

= The water quality from PW4 suggests it is susceptible to contamination
from surficial sources due to the presence of elevated organic parameters
(dissolved organic carbon, tannin and lignin, ammonia and total kjeldahl
nitrogen).

» |tis noted that the leaking pitless adapter in PW4 was repaired, eliminating
potential near surface sources (e.g. septic, softener salt discharge, road
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salts, etc.) that may have negatively impacted PW4. Seasonal monitoring
would be required to determine the effectiveness of the repair and
groundwater quality.

= Total barium concentrations were reported to be 4.27 mg/L in PW4, which
exceeds the ODWQS maximum acceptable concentration of 1 mg/L.

o The source of chloride is unknown but may be attributed to road salting based on
the location of the site (major intersection) and available chloride data from the City
of Ottawa’s OHIG database which shows the elevated chloride concentrations are
localized to wells near March Road and Dunrobin Road.

o Neighbouring private well PW6 and newly constructed on-site test well TW22-1
are also impacted by chloride, with chloride concentrations exceeding the aesthetic
objective and maximum concentration considered to be reasonably treatable of
250 mg/L; the chloride concentrations are less than 500 mg/L.

= |n contrast with PW4, the chloride concentrations in PW6 have remained
consistent over the monitoring period.

The groundwater quality of the upper bedrock aquifer was assessed as part of the Phase
2 ESA, in which a groundwater sample from PW4 was submitted for analysis of PAHS,
PHCs F1 to F4, and VOCs. All parameters tested reported non-detectable concentrations
and are within the ODWQS standards (where applicable).

The test well (TW22-1) is capable of pumping 20,160 litres per day, which is more than
five times greater than the anticipated maximum water demand of 3,650 litres (equivalent
to two times the maximum daily design septic flow of 700 L/day, plus 2,250 litres per day
to support a five-person dwelling). Based on the sustained pumping rate of 42 litres per
minute over eight hours and the remaining available drawdown of approximately 62
metres, the proposed water supply well is capable of providing sufficient groundwater for
the proposed vet clinic and existing residential property (if required).

The groundwater quality in the proposed water supply well (TW22-1) exceeds the
ODWQS for the operational guideline for hardness, the aesthetic objectives for iron,
manganese, chloride, sodium and total dissolved solids, and the maximum concentration
considered to be reasonably treatable for chloride and sodium. Strontium exceeds Health
Canada’s (2019) maximum acceptable concentration of 7 mg/L. No ODWQS maximum
acceptable concentration is defined for strontium.

o Significant groundwater quality treatment required for operational guideline,
aesthetic and health-related parameters. A treatment specialist was retained to
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determine the treatment options necessary for the on-site well TW22-01. It is
understood that PW4 will be decommissioned. The treatment recommendations
and associated costs are displayed in Appendix H.

o To limit treatment costs, it may be more economical to only use groundwater for
plumbing system in the veterinary clinic and provide bottled water to employees.

e The maximum allowable daily design sanitary sewage flows (DDSSF) for the site is
calculated to be 1,380 litres per day utilizing a conventional septic system and 4,139 litres
per day with the use of an advanced treatment septic system.

o Subtracting the required septic flows of 1,000 litres per day for the existing
residential dwelling in accordance with MECP Procedure D-5-4 residential nitrate
dilution requirements, the maximum allowable daily design flow for the proposed
veterinary clinic is 380 L/day utilizing a conventional septic system and 3,139 litres
per day with the implementation of an advanced treatment septic system.

e Septic impacts to the proposed water supply aquifer and neighbouring properties are not
anticipated.

e On-site water supply well TW22-1 constructed with extended well casing and long
term water level and groundwater temperature monitoring do not indicate rapid
infiltration of surface waters / sources (e.g. precipitation, septic effluent, etc.).

e Septic impacts (i.e. nitrate) are non-detectable in neighbouring water supply well
PW&6 and newly constructed on-site test well TW22-1.

e TW22-1 and PW6 do not display elevated organic parameters concentrations in
comparison to PW4, which showed signs of surficial impacts.

e Proposed septic system (refer to development plan in Appendix A) is located
greater 30 metres from any neighbouring private well.

6.2 Recommendations

Based on the results of this investigation, the following water supply, septic system and
groundwater impact mitigation measures recommendations are provided:

6.2.1 Water Supply Recommendations

e It is recommended that the property owners construct, maintain and test their drinking
water well in accordance with the Ministry of the Environment and Climate Change
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