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Dear Phil Klugman,

Further to your request, Paterson Group (Paterson) has conducted a review of the area
to determine the extent of system isolation based on geological conditions for the
proposed development at the aforementioned site. The argument of reasonable use in
this case is based on system isolation due to municipal water servicing and aquifer
isolation of possible nearby potable supply wells.

Introduction

Paterson was retained by Brofort Investments Inc. to conduct a site-specific reasonable
use assessment in support of a proposed commercial development to be located at 6165
Thunder Road in Ottawa. Please refer to the Key Plan attached for the approximate Site
location. Paterson determined that an acceptable approach for the Terrain Analysis would
be using the basis of system isolation, as the area surrounding the subject site is serviced
by municipal water supply (Carlsbad Trickle Feed System), private septic systems, is
underlain by a large clay deposit and any potentially impacted nearby potable supply wells
are either upgradient or cross-gradient. Subject Site refers to the parcel at 6165 Thunder
Road.

Hydrogeological Pre-consultation

A Hydrogeological Pre-consultation was completed with a City of Ottawa Hydrogeologist
on December 2, 2022. Additional discussions were completed up to the time of writing
this report. As per the discussions, the bedrock groundwater aquifer in the area is known
for its poor quality, which is why the Carlsbad Trickle System was installed. As per the

Ottawa .‘ North Bay




.\

Phil Klugman
Page 2
PH4650-LET.01.REV.03

results of a door-to-door survey, two dug wells were identified across a mapped
watercourse from the subject site. As a massive clay layer is noted to extend from
approximately 1.5 m below ground surface (bgs) to greater than 10 m bgs, any drilled
wells are considered to be hydrogeologically isolated from a surficial receiving aquifer.
Dug wells are required by O.Reg 903 to be constructed with a suitable sealant from
2.5 m bgs to the ground surface. The two existing nearby dug wells are on the opposite
side of a mapped watercourse from the subject site, which was observed to flow
southwest. As the surficial drainage direction of the properties with the dug wells and the
subject site is towards the mapped watercourse, but on opposite sides of the watercourse,
septic impacts due to an onsite sewage system are not anticipated to affect the dug wells.

Site Conditions
Property Description

The subject site is situated between Boundary Road and Thunder Road, with the highway
417 on/off-ramp to the north. It is proposed that a commercial development consisting of
one warehouse building with two units, each with two loading bays and associated
parking lot be constructed on the existing parcel. The municipal address is 6165 Thunder
Road, and the lot is approximately 1.65 hectares (ha) in area. Currently, the property is
undeveloped.

Surface Conditions

Based on Paterson’s review of the available topographic survey information, ground
surface at the subject site is generally flat and is at grade with the surrounding roadways
and properties. On-site drainage is gravity controlled and will be designed to be directed
toward the municipal right-of-way through surficial swales. Onsite overburden flows are
anticipated to be in the northwestern direction towards a mapped watercourse which then
travels southwest offsite. The subject site is surrounded by ditches which are all mapped
to drain into the mapped watercourse. Groundwater flow direction in the mapped
watercourse was observed to flow southwest. General groundwater flow direction is
anticipated to be west towards the various unnamed tributaries of the Bear Brook
Municipal Drain.

Surrounding Land Uses

The subject site is situated in a rural area which is serviced by a municipal water supply
or private water supplies and private on-site septic. The Site is bordered to the north by
the Highway 417, to the east by Boundary Road followed a commercial warehouse, to
the south by Thunder Road followed by a gas station and residential and commercial
buildings, and to the west by Thunder Road followed by undeveloped and forested lands
with residential dwellings to the north-west.
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Carlsbad Trickle System

The Carlsbad Trickle system is a network of small diameter pipes which supplies drinking
water from the City of Ottawa’s central distribution system. It was needed to address
widespread well-water quality and quantity problems in a specific area. As the Carlsbad
Trickle System supplies water to this area, it is a strong indicator that there is poor well
water quality and/or quantity. As such, there is a reduced potential that dwellings are
supplied by a private water supply. Based on the City of Ottawa Water Service Locations
Plan (attached), most of the properties in the area are serviced by the Carlsbad Trickle
System.

Door-to-Door Survey

A door-to-door survey was completed in an attempt to determine the nature of the private
water servicing of the properties mapped to be on private services. The door-to-door
survey was completed on December 9, 2022 where it was observed that 6120 and 6130
Thunder Road are privately serviced by surficial (dug) wells. 5336 Boundary Road is
occupied by a gas station and was observed to be privately serviced by a drilled well with
significant treatment requirements. 5348 Boundary Road was an unoccupied lot with no
visible private servicing, and 6000 Thunder Road did not have any visible wells nor did
they respond to outreach.

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 coarse-textured
glaciomarine deposit consisting of a sand, gravel, minor silt and clay occupies the entirety
of the subject site. The surrounding WWR’s indicate a deep clay deposit underlies the
shallow coarse-grained layer.

Paterson drilled four (4) boreholes at 6165 Thunder Road on October 25, 2022, spaced
in such a way as to provide general coverage, as part of a Geotechnical field program.
The boreholes were extended to depths between 5.9 and 7.6 m below ground
surface (bgs). The subsurface profile was consistent across all of the boreholes and
consisted of a fill layer, underlain by a silty sand layer, and further underlain by a thick
clay layer. The fill layer was observed in all boreholes and extended to depths between
0.8 and 1.2 m bgs. The underlying sand layer was observed to extend to a depth of 1.2
to 1.5 m bgs. The clay layer onsite extended from 1.2 m bgs to more than 7.6 m bgs. The
results from the boreholes are consistent with the information available from surrounding
WWR’s. Please refer to the attached Paterson borehole logs and Paterson’s Drawing
PG6430-1-Test Hole Location Plan attached to this report for additional details.
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A drilled water supply well was installed onsite on March 2, 2023. The drilled water supply
well with WWR 1D A342424 was recorded to encounter water at a depth of 53 m bgs, with
the clay extending to a depth of 23.2 m bgs. The onsite WWR demonstrates a sufficient
thickness (>10 m) to be used in support of system isolation in accordance with the City of
Ottawa Hydrogeological Assessment and Terrain Analysis Guidelines (HTAG).

A cross section of the available WWR’s was completed to demonstrate the continuity of
the underlying deep clay deposit. Paterson drawing PH4650-2-Cross Section A-B-C and
PH4650-3 Cross Section C-D can be found attached to this report. Clay thicknesses on
available WWR’s have been identified where able and presented on Paterson drawing
PH4650-1- Site Plan, attached. The cross-sections show that the clay layer is 21 to 29 m
thick across an approximately 1,825 m wide cross-section, which demonstrates sufficient
clay thickness and lateral extent for isolation purposes.

Available bedrock geological mapping provided by the Ontario Geological Survey (MRD
219) indicates that the bedrock underlying the subject site consists of shale and limestone
of the Carlsbad Formation. Available overburden thickness mapping shows a drift
thickness of 25 to 50 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 northwest of the property. The general overburden flow direction is anticipated to be
towards the west towards the various unnamed tributaries of the Bear Brook Municipal
Drain. As the overburden deposit is mapped to consist of a thin layer of sand underlain
by a thick layer of clay, the surficial overburden aquifer is anticipated to be shallow. The
underlying thick clay layer is anticipated to isolate the shallow receiving layer from the
aquifers accessed by local wells.

A mapped watercourse runs along the northernmost portion of the subject site. Paterson
completed site visits to observe the watercourse, which was confirmed to be flowing
towards the southwest. A mapped ditch along the northern part of thunder road, which is
located in front of the residences on dugs wells (6140 and 6130 Thunder Road), was
observed to flow from the northwest towards the southeast along Thunder Road, where
it joins the mapped watercourse heading southwest. Any local surficial flows are
anticipated to flow into the mapped watercourse which travels southwest from the subject
site.

With respect to existing aquifers in the area, as the shallow overburden aquifer (receiving
aquifer) was identified to be very shallow (in the sand layer above the clay, with a
maximum depth of 1.5 m bgs according to onsite boreholes). The overburden, consisting
of sand, gravel, and silt acts as the receiving aquifer, and is hydrologically isolated from
the clay and bedrock aquifers due to the low permeability of the clay layer.



.\

Phil Klugman
Page 5
PH4650-LET.01.REV.03

Hydrogeological Sensitivity

As the proposed 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 2 WWR’s within a 500 m radius of the subject site. Both WWR’s are
for drilled potable supply wells. The most recent WWR for a potable supply well was
completed in 2018. The historical well depths for the domestic wells ranged from
30.5 m bgs to 61 m bgs. All WWR’s can be found attached to this report. Only one of the
available WWR’s is currently believed to be in use in the area due to municipal water
servicing and potential water quality issues within the underlying bedrock aquifer. Two
properties approximately 350 m to the northwest of the subject site are not serviced by
municipal supply, according to water service location mapping supplied by the City of
Ottawa. As per Paterson’s door-to-door survey, those two properties use shallow dug
wells as supply wells.

Based on the measurements on the drawing on the WWR, it is believed that the WWR
with WWR ID 1525164 is associated with the well located on 5336 Boundary Road, which
is a gas station. The soil descriptions on the WWR shows that the top 21.3 m of
overburden consists of silty clay, which is impermeable compared to other materials.
Furthermore, the well casing goes down to 23.5 m bgs, which extends to the bedrock.
The thick layer of clay and long well casing suggest that, even though the property is not
municipally serviced, it can be considered an isolated system.

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.

System Isolation

A review of available information was undertaken to assess if there were any sensitive
receptors in proximity to the subject site and if there were the appropriate geological
conditions in the area to meet isolation of the proposed sewage system from the
underlying water supply aquifer.

Based on the topographic relief of the area and available groundwater flow direction
mapping, the general onsite overburden groundwater flow direction is expected to trend
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in a northwesterly direction towards the mapped watercourse, which then flows west
towards the various unnamed tributaries of the Bear Brook Municipal Drain. As the
overburden deposit is recorded to consist of sand, silt, and gravel overlying clay, the
overburden (receiving) aquifer is anticipated to be shallow while the overburden supply
aquifer in the clay layer is not anticipated to be shallow.

Paterson completed a site visit to determine the subsoil within the mapped watercourse
to confirm hydrogeological isolation of the adjacent residential properties to the north. The
base of the watercourse contained a thin layer of silty sand overlying a deep deposit of
silty clay. A test hole was completed on the north side of the watercourse which noted
0.45 m of silty sand overlying 0.32 m of silty clay where the hole was terminated. The clay
layer in the test hole was encountered at 76.02 m above sea level. Another test hole was
completed in the watercourse. A small layer of organics mixed with sediments directly
overlaid a silty clay layer at the base of the watercourse. The clay layer underlying the
watercourse was encountered at 76.04 m asl. The thick silty clay layer is noted to extend
at a consistent elevation beneath the watercourse and the surrounding silty sand layer,
and the sand layer was noted to be absent in the watercourse. The information indicates
the overburden groundwater at the subject site is hydrogeologically separated from the
residential lots to the northwest.

The only adjacent or downgradient residential properties within 500 m of the subject site
are 6116, 6120, 6130, and 6140 Thunder Road to the northwest, and 5368 and 5376
Boundary Road to the south. Commercial properties in the surrounding area include 6150
Thunder Road, and 5336 Boundary Road, and a number of upgradient / cross gradient
commercial buildings located to the south. Of the aforementioned residential properties,
6116 and 6140 Thunder Road are mapped to be on municipal services.

It is known that many of the surrounding properties have been serviced by municipal
water connections, and those that are not municipally serviced, should have access to a
municipal water connection. The onsite overburden flow direction is expected in a
northwesterly direction towards the mapped watercourse, and the general overburden
flow direction is anticipated be west towards the various unnamed tributaries of the Bear
Brook Municipal Drain. The only potential downgradient receptor from the subject site is
6150 Thunder Road, which is anticipated to be municipally serviced.

The residences located at 6116, 6120, 6130, and 6140 Thunder Road are all considered
cross gradient as both the residences and the subject site have an overburden flow
direction towards the mapped watercourse, but on opposite sides from each other.

All properties to the south and east are anticipated to be upgradient or cross gradient of
the subject site and, therefore, potential septic impacts from the subject site are expected
to be negligible.

A door-to-door survey was performed on December 9, 2022 to attempt to identify dug
wells on properties that were not municipally serviced. Based on available aerial imaging,
google street view, and a door-to-door survey, two dug wells and a drilled well exists in
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the vicinity of the subject site. The dug wells were located at 6120, and 6130 Thunder
Road, and the drilled well is located at 5336 Boundary Road. The two dug wells and the
drilled well are considered either upgradient or cross gradient from the subject site.

5336 Boundary Road

A WWR (No. 1525164) for 5336 Boundary Road was found using the MECP WWR
mapping tool. 5336 Boundary Road is occupied by a gas station and is located across
Thunder Road from the subject site. According to available mapping and field
observations, 5336 Boundary Road is anticipated to be upgradient from the subject site.
From on-site investigations, a drilled well casing was found which matched the location
on the WWR. According to the WWR, a thick layer of clay extends to 21.3 m bgs followed
by a 2.2 m layer of packed gravel, and effectively isolates the supply aquifer from the
receiving aquifer. From the WWR, the drilled well has a depth of 30.5 m bgs with a 23.5 m
steel casing which further isolates the well from the overburden receiving aquifer.

6120 and 6130 Thunder Road

WWRs for 6120 and 6130 were not available on the MECP online WWR mapping tool.
The properties are located approximately 300-350 m to the northwest of the subject site.
According to the door-to-door survey results, the properties are serviced by shallow or
dug wells. There is a mapped water course that flows northeast to southwest located
between 6120 and 6130 Thunder Road and the subject site. The ditches located in front
of 6120 and 6130 Thunder Road were observed to flow from northwest to southeast
towards the mapped watercourse. Therefore, 6120 and 6130 Thunder Road are
considered cross-gradient from the subject site rather than downgradient.

As there is a thick clay layer underlying the shallow sand layer on the subject site, it is
anticipated that the surficial receiving aquifer is isolated from the supply aquifer.
Therefore, due to the distance from the subject site, the surficial geology, the O.Reg 903
dug well requirements, and the watercourse between the aforementioned properties and
the subject site, the aforementioned properties can be considered as isolated systems
from the subject site.

City of Ottawa Three-Step Assessment Process

The City of Ottawa stipulates the use of a three-step assessment process which is
outlined in the Hydrogeological and Terrain Analysis Guidelines (HTAG) dated March
2021. The three-step assessment process looks at Lot Size Considerations, System
Isolation Characteristics, and Contaminant Attenuation Considerations.

Lot Size Considerations
As the subject site is approximately 1.65 ha in size, it is greater than the minimum lot size

of 1 ha. However, as the subject site will be used for commercial purposes rather than
residential, the lot size consideration is not applicable.
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System Isolation Characteristics

Should a System Isolation approach be considered, the City asks that the consultant
demonstrate system isolation using multiple lines of evidence.

In the case of the proposed commercial development, potential septic impacts would
occur downgradient from the subject site. The onsite overburden flow direction is
expected to trend in a northwesterly direction towards a mapped watercourse which then
flows from the northeast to the southwest. General groundwater flow direction is
anticipated to be west towards the various unnamed tributaries of the Bear Brook
Municipal Drain.

The only lot which is considered downgradient is 6150 Thunder Road. There are a
number of cross gradient and upgradient lots from the subject site including: 6166, 6120,
6130, and 6140 Thunder Road. Of the cross gradient sites, 6166, 6140, and 6150
Thunder Road are mapped to be on municipal servicing from the Carlsbad Trickle
System.

The onsite surficial flow from 6120 and 6130 Thunder Road is anticipated to be in a
southeasterly direction towards the surficial water course, which then flows to the
southwest. The general groundwater flow direction is anticipated to be west towards the
various unnamed tributaries of the Bear Brook Municipal Drain.

The mapped watercourse which flows from the northeast to the southwest separates
6120 and 6130 Thunder Road from the subject site. The watercourse effectively makes
the downgradient sites cross gradient from the subject site, therefore, making them
isolated systems. Furthermore, due to the shallow silty sand layer underlain by the thick
silty clay layer beneath the watercourse, it is not anticipated that any flows from the
subject site would cross the watercourse, further supporting the cross gradient flows and
system isolation.

Surficial geology mapping from the OGS notes that a coarse-textured glaciomarine
deposit consisting of a sand, gravel, minor silt and clay occupies the entirety of the subject
site. The surrounding WWR’s indicate a deep clay deposit that underlies the shallow
coarse-grained layer, which is corroborated by the onsite WWR. The deep clay deposit
effectively separates the shallow receiving aquifer from the deeper supply aquifer,
resulting in an isolated system. Due to the low hydraulic conductivity of clay, the outflow
from the subject site is anticipated to remain in the sand and gravel receiving aquifer and
is unlikely to pass through the clay layer. Therefore, the proposed site would act as an
isolated system with respect to the neighbouring properties regardless of whether the
neighbouring properties were supplied by municipal or private potable water sources as
the receiving aquifer is isolated from the supply aquifer.

Furthermore, as the local water course runs southwest between the subject site and the
residential properties to the northwest, the water course would intercept any surficial
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septic discharge moving downgradient. This would cause the north-western properties to
effectively be cross gradient from the subject site, and, therefore, act as isolated systems.

As the Carlsbad Trickle System services the area, and the purpose of the Carlsbad trickle
system is to provide potable water to areas which have known poor water quality, it is
unlikely that any new wells will be installed in the future.

As the proposed commercial development meets the requirements for system isolation,
the third step of the City of Ottawa’s Reasonable Use Assessment (Contaminant
Attenuation Considerations) was not completed.

Development Considerations

The onsite sewage disposal needs can be accommodated by a conventional Class 4
Sewage System or a 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
contract to perform annual maintenance.
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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:

Q

Q

The subject site is generally suitable for development based upon its location,
topography, and surrounding land uses from a system isolation perspective.

The Carlsbad Trickle System provides a municipal water supply to the surrounding
area due to the generally poor water quality encountered in the underlying bedrock
aquifer. The surrounding lots in the area have the ability to be serviced by
municipal water supply.

A review of adjacent WWRs indicate that a thick clay layer underlies the subject
site and surrounding lots.

Two shallow potable water supply wells, 6120 and 6130 Thunder Road, were
confirmed by a door-to-door survey in proximity to the site

While 6120 and 6130 Thunder Road are serviced by dug wells, due to the
watercourse between the subject site and the aforementioned properties resulting
in the site’s cross gradient location, the significant distance from the subject site,
the requirements for the sealing of dug wells, and deep clay overburden with low
hydraulic conductivity, 6120 and 6130 Thunder Road present a low potential for
related impacts.

Onsite sewage disposal needs can be accommodated with a Class 4 Sewer
System utilizing tertiary treatment technologies or a conventional sewage system.
The construction of an onsite sewage system is not anticipated to affect the
performance or water quality associated with any nearby drilled or dug 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 septic
system(s).

Based on the review of the system isolation of the adjacent properties, the only
potential downgradient receptor (6150 Thunder Road) was determined to be in a
municipally serviced by the Carlsbad Trickle System. As such, the subject site
located at 6165 Thunder Road presents a low potential for related septic impacts.
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Based on the results of the review, it is our opinion that the proposed property meets the
standard from a site-specific system isolation assessment. There are no sensitive
receptors nearby or in the downgradient direction within the same aquifer. The subject
site can adequately support the proposed lot without having a negative impact on the
groundwater supply aquifer with the use of a sewage system designed in accordance with
OBC.

We trust that the current submission satisfies your immediate requirements.
Best Regards,

Paterson Group Inc.
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Alexander Schopf, PhD, EIT

Erik Ardley, P.Geo

Attachments:

Paterson Key Plan

Paterson Test Hole Logs

MECP Water Well Records (Surrounding 500 m radius)
City of Ottawa Water Service Locations Plan
PG6430-1-Test Hole Location Plan

PH4650-1- Site Plan

PH4650-2- Cross Section A-B-C

PH4650-3- Cross Section C-D

Stewart + Tsai Architects Inc Proposed Site Plan
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Geotechnical Investigation
Proposed Warehouse Complex - 6165 Thunder Road
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Geotechnical Investigation
Proposed Warehouse Complex - 6165 Thunder Road
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SITE INFORMATION

ADDRESS
6165 THUNDER ROAD

LEGAL DESCRIPTION

PIN 04324-0163

PART OF LOT 1 CONCESSION 9 (OTTAWA FRONT) PART 1 PLAN 5R-11663

leading to a parking area.

PARKING/LOADING CALCULATIONS

PARKING REQUIRED Rate
Building 95% Light Industrial/Warehouse
Building 05% Office

Accessible Parking (20-99 spaces in parking lot)

PARKING PROVIDED
Spaces

Accessible Spaces
Total

LOADING

Required Spaces (GFA = 2,000-4,999 sq m)
Provided Spaces (oversized spaces not
required)

PARKING LANDSCAPED AREA

landscaped areas

Parking Area 'A’
Required Landscape Area
Proposed Landscape Area

Parking Area 'B'
Required Landscape Area
Proposed Landscape Area

TOTAL SITE AREA* 16,480.59 sgm
*based on GeoOttawa property report

ZONING

RC RURAL COMMERICAL

SETBACKS

Front Yard

Minimum Required: 10.00 m
Proposed: *22.18 m
*Approximate minumum distance as shown on Site Plan (property line is curved)
Interior Side Yard

Minimum Required: 3.00m
Proposed: *21.32 m
*Approximate minumum distance as shown on Site Plan

Corner Side Yard

Minimum Required: 6.00 m
Proposed: 15.00 m
Rear Yard

Minimum Required: 10.00 m
Proposed: *25.36 m
*Approximate minumum distance as shown on Site Plan

Proposed Building meets all setback requirements.

BUILDING HEIGHT

Maximum Height 11.00 m
Proposed Height 11.00 m
GROSS FLOOR AREA

Building Proposed 3,686 sam
Future Mezzanine Proposed 368 sam
TOTAL 4,054 sagm
Gross Floor Area Uses (includina future mezzanine)

Light Industrial/Warehouse 3,851 sam
Office 203 sam
LOT COVERAGE

Proposed 22.4%
Maximum Allowed 25.0%
LANDSCAPED AREA

Landscaping of yards: Required front and corner side yards to be
landscaped, except for driveways crossing the front or corner side yard

Reauired Spaces

0.8
24

15% of area of parking lot must be provided as perimeter or interior

15.0%
15.1%

15.0%
15.1%
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SIGHT DISTANCE REQUIREMENTS WERE OBTAINED FROM THE TABLE 9.9.4 &
TABLE 9.9.6, TRANSPORTATION ASSOCIATION OF CANADA (TAC) MANUAL
TURNING MOVEMENT DESCRIPTION TAC GUIDELINES (70KM/H DESIGN SPEED)
MINIMUM SIGHT STOPPING DISTANCE  105m
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