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Dear Geoff Publow,

Further to your request, Paterson Group (Paterson) has prepared a Sewage System
Impact Assessment (Terrain Analysis) in support of the rezoning and site plan application
for the proposed commercial development at the aforementioned site.

Introduction

Paterson was retained by Myers Automotive Group to conduct a Sewage System Impact
Assessment in support of a rezoning and site plan application for the proposed
commercial development to be located at the Subject Site. The Subject Site consists of
the following municipal addresses:

1450 Bankfield Road
1454 Bankfield Road
1458 Bankfield Road
1464 Bankfield Road
1468 Bankfield Road
5479 Elijah Court

5485 Elijah Court

Cooopboo

Please refer to the Key Plan attached for the approximate Site location. The subject site
has historically been used for a number of activities, including but not limited to:

U Automotive repair garage

U Service garages for heavy equipment non-road vehicles
U 7 sewage systems (one per dwelling)
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The proposed rezoning application is to rezone the above noted properties to allow for
the use of a new automotive dealership.

City of Ottawa Rezoning and Site Plan applications

A Terrain Analysis completed as part of a rezoning application is generally completed
using a conventional sewage system design. The City accepts the use of tertiary
treatment technology, including the use of nitrate reduction (provided that the system is
NSF certified) as part of a Terrain Analysis completed in support of a site plan application.

Tertiary treatment systems are designed to treat effluent to higher levels than
conventional sewage systems. Tertiary treatment systems require annual maintenance
inspections to be submitted to the Ottawa Septic System Office (OSSO), which is run
through the Rideau Valley Conservation Authority (RVCA). The annual maintenance
inspections / regulatory review are designed to ensure qualified persons inspect and
repair (when needed) systems. The qualified person submits a confirmation to the OSSO
or compliance enforcement actions will be implemented.

This Terrain Analysis has been completed using tertiary treatment technology with nitrate
reduction (NSF 245 certified) as an additional method of further reducing potential
impacts on the Kars Esker.

Kars Esker

The subject Site is mapped to be located on top of the Kars Esker. The Kars Esker plays
an important role in local groundwater supply. The primary concern regarding the Kars
Esker is the protection of the esker as it relates to groundwater quality and quantity.

The Mud Creek Subwatershed Study (MCSS) completed by the City of Ottawa states that
the significant groundwater recharge area (including the feature known as the Kars Esker)
should be appropriately protected during the development review process. Additionally
the subject site is in an area mapped to be a Highly Vulnerable Aquifer (HVA).

The MCSS states “Development and site alteration should be limited within and adjacent
to the significant groundwater features already identified through this study and previous
analyses undertaken to support existing development. When development cannot be
avoided in areas of groundwater sensitivity, it is recommended that pre-development
recharge areas should be maintained through the completion of a water balance.”

Furthermore: Additional measures to protect groundwater resources are recommended
within the Significant Groundwater Recharge Area such as:

O Avoid infiltrating poor quality runoff from paved surfaces such as parking lots and
roads without pre-treatment. Promote infiltration from clean water sources, such
as rooftops and downspouts.
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U Use Low Impact Development and Best Management Practices for stormwater
management quality and quantity control, by stormwater retrofit opportunities and
upgrades.

U Reduce the impact of winter salt application; consider updates to salt management
plans, and education and outreach.

Due to the infiltration potential of the Kars Esker, it is anticipated that all of the onsite
stormwater will be re-infiltrated onsite. Stormwater design and requirements are not
addressed as part of this report, however will be treated appropriately as per the MCSS
recommendations.

The proposed development will use modern equipment and technology to reduce the
potential impacts on the Kars Esker as well as significantly reduce the sewage load which
is currently being applied to the Site. The client is proposing to rezone the combined
property which currently has an automotive repair garage, a service garage for non-road
vehicles and seven (7) individual sewage systems to allow for a modern automotive
dealership.

It is proposed that the sewage load will be reduced from 7 residential / commercial
sewage systems to 1 commercial sewage system. A typical sewage system under the
Ottawa Building Code (OBC) for a 4-bedroom residence with a footprint of 250 m? or less
with a fixture count of 30 would have an approximate total daily design sanitary sewage
flow (TDDSSF) of 2,500 L/d. Assuming this is the case for the existing dwellings, this
means the site currently has approximately 17,500 L/day of sewage effluent being applied
to it. The proposed development is anticipated to have a TDDSSF of 3,224 L/day.

The proponent is proposing to use regulated monitoring tools such as an Environmental
Compliance Approval (ECA) for the greywater treatment system and the Ottawa Septic
System Office (OSSO) annual monitoring program for tertiary treatment systems. These
tools will enforce safe practices on the subject site, rather than leave the potentially
contaminating current uses in place.

Although a development is being proposed, it is a development which will decrease
potential impacts on the groundwater that is entering the Kars Esker.

Hydrogeological Pre-consultation

A Hydrogeological Pre-consultation was completed with a City of Ottawa Hydrogeologist
on November 24, 2021. Additional discussions and consultations have been ongoing
since the first pre-consultation.
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Site Conditions
Property Description

The subject site is situated to the southeast of the intersection of Prince of Wales Drive
and Bankfield Road in Ottawa. It is proposed that a commercial development consisting
of one automobile dealership with associated infrastructure be constructed on the subject
site. The proposed property is to consist of the combination of 1450 Bankfield Road, 1454
Bankfield Road, 1458 Bankfield Road, 1464 Bankfield Road, 1468 Bankfield Road, 5479
Elijah Court and 5485 Elijah Court. The total site area is approximately 1.91 hectares (ha)
in area. Currently, the property is occupied by a mix of commercial and residential
properties and treed areas.

Surface Conditions

Based on Paterson’s review of the available topographic survey information, ground
surface at the subject site slopes downward from west to east. Onsite overburden flows
are anticipated to be to the southeastern direction. General groundwater flow direction is
anticipated to be east towards the Mud Creek Drain which then flows into the Rideau
River.

Surrounding Land Uses

The subject site is situated in a rural area which is serviced by private water supplies and
private on-site sewage systems. The Site is bordered to the north by Bankfield Road
followed by residential properties and agricultural land, to the west by Elijjah Court
followed by Prince of Wales Drive and then agricultural land, and to the south and east
by undeveloped and forested lands.

Geology

Surficial and Bedrock Geology

Paterson reviewed the available geological mapping provided by the Ontario Geological
Survey (OGS MRD128) and found it to be generally consistent with the available historical
surrounding Water Well Records (WWR). The mapping indicates that a glaciofluvial
deposit consisting of river deposits and delta topset facies occupies the entirety of the
subject site. The surrounding areas are mapped to show fine-textured glaciomarine
deposits consisting of silt and clay to the east and west, and coarse-textured glaciomarine
deposits consisting of sand and gravel to the north.

Paterson drilled five (5) boreholes to a maximum depth of 10.5 m below ground
surface (bgs) at the subject site between August 13 and 16, 2021 as part of a
Geotechnical field program. A dynamic cone penetration test (DCPT) was completed in
one of the boreholes (BH5-21) as part of the study and extended to 24.8 m bgs before it
encountered refusal. A supplemental Geotechnical field investigation was carried out at
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the subject site on July 11, 2022 where four (4) boreholes were advanced to a maximum
depth of 9 m bgs.

The subsurface profile was consistent across all of the boreholes and consisted of topsail
and/or fill underlain by a silty sand deposit and/or glacial till. The thickness of the fill is
generally only 0.3 to 0.8 m at the northwest portion of the site but increases significantly
to a thickness ranging from approximately 4.0 to 6.3 m at boreholes BH 4-21, BH 5-21
and BH 1-22 within the central and southwest portions of the site. A compact, brown silty
sand deposit was encountered underlying the topsoil and/or fill materials at all boreholes,
with the exception of BH 4-21, BH 5-21 and BH 1-22 where deep fill material was
encountered. The silty sand deposit was observed to extend to approximate depths of 2.1
to 4.0 m. The glacial till deposit was encountered underlying the fill material and/or silty
sand at depths ranging from about 2.2 to 6.3 m and was generally observed to consist of
a compact to very dense, brown silty sand with gravel, cobbles, and boulders.

The results from the boreholes are consistent with the information available from
surrounding WWR’s and geological mapping. Please refer to the attached Paterson
borehole logs for additional details and Paterson’s Drawing PH4334-1(rev.04) for the test
hole locations.

Available bedrock geological mapping provided by the Ontario Geological Survey
(MRD 219) indicates that the bedrock underlying the subject site consists of dolostone
within minor quantities of shale and sandstone of the Oxford Formation from the
Beekmantown Group. Available overburden thickness mapping shows a drift thickness of
15 to 25 m across the subject site.

Hydrogeology

Based on the topographic relief of the area and available groundwater flow direction
mapping, the onsite overburden groundwater flow direction is expected to trend towards
the southeast. General groundwater flow direction is anticipated to be east towards the
Mud Creek Drain which then flows into the Rideau River.

Hydrogeological Sensitivity

As the site does not have bedrock within 2 m of the ground surface, the site is not
considered hydrogeologically sensitive. Any new sewage systems shall be designed in
accordance with Part 8 of the Ontario Building Code.

Surrounding Water Well Records

A search of the Ministry of the Environment, Conservation and Parks water well records
(WWR) resulted in 23 WWR’s within a 500 m radius of the subject site although some of
the WWRs are erroneously located or not potable supply wells. The most recent WWR
for a potable supply well was completed in 2016. The historical well depths for the
domestic wells ranged from 12 m to 48.8 m bgs. All WWR’s can be found attached to this
report.
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Karst Features

The term “karst” refers to a geologic formation characterized by the dissolution of
carbonate bedrock, such as limestone or dolostone. In order for karstification to occur,
precipitation must be allowed to infiltrate the top of the bedrock to dissolutionally enlarge
previously existing joints and bedding planes. Based on available mapping by the Ontario
Geological Survey, there is no inferred, potential or known Karstification in the subject
area.

Theoretical Sewage System and Grey Water Volumes

The theoretical sewage system volumes for the proposed commercial building are
calculated using the Ontario Building Code (OBC) section 8.2.1.3; Sewage System
Design Flows. The proposed automotive dealership is anticipated to have 40 8-hour
employee shifts (or equivalent) and 28 customer visits per day. Based on the
aforementioned OBC, the total daily sewage system volumes are as follows:

U 40 8-hour employee shifts/day x 75 L per each 8-hour employee shift = 3,000 L/day
O 28 customer visits/day x 8 L per customer visit = 224 L/day
Q Total daily volumes = 3,000 + 224 L/day = 3,224 L/day = 3.2 m3%/d

Please note that the OBC sewage system volumes are conservative flows and the actual
daily flows are likely to be lower.

In addition to the sewage system volumes, grey water will be produced through car
washing (manual wash/spray wash only). Approximately 20 such car washes are
anticipated per day at a rate of 182 L/wash. Furthermore, the equivalent of 375 L/day can
be assumed from snow melt. The expected daily grey water volumes are calculated as
follows:

O 20 car washes/day x 182 L/car wash = 3,640 L/day
U Snow melt = 375 L/day
Q Grey water produced = 3,640 +375 L/day = 4,015 L/day = 4.01 m3/d

Therefore, approximately 4,015 L/day of grey water will be produced. It should be noted
that the grey water will be treated prior to discharge and the grey water discharge will be
subject to an Environmental Compliance Approval (ECA).

Nitrate Impact Assessment

The proponent is proposing a use for the site that will reduce the current total daily design
sanitary sewage flow (TDDSSF) of approximately 17,500 L/day to a TDDSSF of
3,224 L/day. Additionally, they are proposing to remove the existing automotive repair
garage and the service garage for non-road vehicles to replace them with a modern
automotive dealership. As part of the rezoning process, the City of Ottawa does not
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typically allow the use of tertiary treatment systems to support the application. As a tertiary
treatment system requires annual monitoring by the OSSO, and allows for advanced
treatment of sewage effluent, a tertiary treatment system is being proposed for the
Subject Site. The mandatory monitoring required on tertiary treatment systems by the
OSSO ensures that the system is properly maintained and replaced when required,
whereas there is no mandatory monitoring on a conventional sewage system.

The primary concern regarding the Kars Esker is the protection of the esker as it relates
to groundwater quality and quantity. A tertiary treatment system would require annual
monitoring which would be an additional level of protection from a groundwater quality
perspective. A tertiary treatment system combined with the proposed lower flow volumes,
would further reduce the potential risk of contamination to the Kars Esker. Due to the
infiltration potential of the Kars Esker, it is anticipated that all of the onsite stormwater will
be re-infiltrated onsite, which will protect the esker as it relates to groundwater quantity.

Grey water from the hand car washes will be treated to appropriate levels and re-infiltrated
into the Kars Esker. The grey water discharge will be subject to an Environmental
Compliance Approval (ECA) to ensure it meets the target quality goals.

In order to demonstrate the viability and sustainability aspects of private servicing on the
subject site, a Nitrate Impact Assessment was completed using the above noted
parameters. As tertiary treatment technology is being proposed to lower the potential risk
to the Kars Esker, the use of nitrate reduction technology was included.

Predictive Nitrate Impact Assessment

In order to demonstrate that private services would adequately support the proposed site
plan application, a Predictive Nitrate Impact Assessment (NIA) for the subject site was
completed. The values shown in the Predictive NIA attached to this report are
summarized below.

U Site area 1.9 ha
O Impervious area (%) 75 %

Q Daily sewage flow 3.2 m¥d
O Concentration of nitrate in effluent with treatment 20 mg/L

(Value based on nitrate reduction system (NSF 245 certified system) with 50% nitrate reduction)

Q Surplus Water 361 mm/yr
(The surplus water value was estimated based on Environment Canada Climate Office
values with a soil type comprised of a sandy loam (Urban lawns / Shallow Rooted
Crops) and anthropogenic sources.)

U Combined infiltration factor based on: 0.70
e Topography infiltration factor 0.20
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e Soil texture infiltration factor 0.40
e Cover infiltration factor 0.10

O Flow entering the system from across the upgradient area: 4.01 m%/day
(From the treated wash water (greywater) to be covered under a ECA)

The topography infiltration factor of 0.20 is based upon a generally rolling land with an
average slope of 2.8 m to 3.8 m/km. The soil texture infiltration factor was based upon an
‘open sandy loam” with a value of 0.4 which is a reasonable generalization based upon
the site investigations and available geological mapping. The “cover infiltration factor” was
calculated at 0.10 based upon a cultivated land type cover.

The calculation for a conventional sewage system (system without nitrate reduction)
results in a predicted nitrate concentration of 19.67 mg/L nitrate for the subject site, using
a value of 40 mg/L nitrate concentration within the effluent. This value was based upon a
daily sewage flow of 3,200 L/day. It is expected that the actual usage should be lower.
The inclusion of nitrate reduction technology (50 % nitrogen reduction in the of the effluent
nitrate) would result in a nitrate concentration of 9.83 mg/L at the property boundary.
Additional re-infiltration of the treated grey water (wash water) reduces the nitrate
concentration to 6.09 mg/L, which is below the limit of 10 mg/L.

Based on the results of the predictive NIA, it is our opinion that the property can
adequately support the proposed site plan application without having an adverse impact
on the underlying bedrock aquifer, provided that an NSF 245 certified nitrate reduction
system or similar technology is used in the sewage system. Re-infiltration of the treated
greywater and stormwater will further reduce the potential impacts related to the onsite
sewage system.

Development Considerations

The onsite sewage disposal needs can be accommodated by a conventional Class 4
Sewage System utilizing tertiary treatment technologies, as per OBC criteria. Standard
Class 4 systems with tertiary treatment typically include a treatment unit between the
septic tank and the leaching bed. Tertiary sewage treatment technologies are accepted
in the OBC. It should be noted that tertiary treatment systems require a maintenance
contract to perform annual inspections by a qualified person.
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Conclusions

The following statements and conclusions are based upon a review of the available
information and analysis contained within this letter report:

a

Q

The subject site is generally suitable for the proposed development based upon its
location, topography, and surrounding land uses.

The predictive nitrate concentration at the property boundary was calculated to be
6.09 mg/L when 50% nitrate reduction and re-infiltration of the wash water
(greywater) is considered, which is below the threshold of 10 mg/L at the property
boundary.

Onsite sewage disposal needs can be accommodated with a Class 4 Sewage
System utilizing tertiary treatment technologies.

The construction of an onsite sewage system is not anticipated to affect the
performance or water quality associated with any nearby drilled wells, contingent
upon the onsite sewage system being designed in accordance with Part 8 of the
Ontario Building Code (i.e properly sized sewage system and conforming to all
separation distances).

The subject site is sufficient in size to accommodate a new sewage system and
meet all the regulatory separation criteria.

A Sewage System permit and Building Permit need to be issued prior to the
commencement of construction on any future building(s) or any new sewage
system(s).
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Based on the results of the review, it is our opinion that the site plan application for the
proposed commercial development can be supported as per the results of the nitrate
impact assessment should an approved 50% nitrate reduction technology be used.

We trust that the current submission satisfies your immediate requirements.

Best Regards,

Paterson Group Inc.

Alexander Schopf, PhD, EIT Erik Ardley, P.Geo

Michael S. Killam, P.Eng o Oct27,2023
ERIK ARDLEY

S M.5.KILLAM
100221103

Attachments:

Paterson Key Plan
Paterson Test Hole Logs
Predictive Nitrate Impact Assessment Calculation
MECP Water Well Records (Surrounding 500 m radius)
PH4334-1- Preliminary Site Servicing Plan
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