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1 INTRODUCTION

TYLin, formerly The Municipal Infrastructure Group (TMIG) has been retained by Kaitlin Corporation to prepare detailed
engineering design in support of a proposed Assisted Care and Retirement Development (46 Stevens Road) located
in Bowmanville, Clarington, Ontario. This Functional Servicing Report has been prepared in support of the re-zoning
application process.

The subject lands are mostly vacant lands currently zoned agricultural with one existing dwelling, with a total
approximate area of 8.63ha (21.3 acres) with frontage at the easterly limit of Stevens Road. The lands are currently
zoned as Agricultural (A) and Environmentally Protected (EP) in the Clarington Official Plan (Map 3D) per By-Law 84-
63 (dated March 2015). Out of the 8.63 Ha owned by the land developers, which includes portions of the main branch
Bowmanville Creek, the area that is being developed is approximately 3.03 Ha.

The site is bounded by Stevens Road to the south, existing residential lots along Munday Court to the west and
Bowmanville Creek to the north and east. Bowmanville Creek is regulated by the Central Lake Ontario Conservation
Authority (CLOCA). See Figure 1-1.

The purpose of this report is to provide a brief of the proposed servicing, grading and stormwater management strategy
for the proposed development, which includes the following:

= Preliminary site servicing plan;
= Preliminary site grading plan; and
= Stormwater management summary.

Figure 1-1 Location Plan

Image Sourced from Google Earth Pro
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The proposed development site plan is shown on Figure 1-2 and consists of a development area of 3.03 Ha. There
will be a 10-storey condominium tower on the eastern side of the site, a 7-storey both connected to a central amenity
building with an additional 8-storey assisted care building attached to it. There will be three separate 1-storey
townhouses providing 11 total units. There will be an underground parking garage that will be underneath the proposed
tower buildings.

A cul-de-sac entrance is proposed at the eastern limit of Stevens Road. The cul-de-sac will be connected to an internal
road. The internal road will have lay-by parking and two entrances to the underground parking structure, one located
on the south side of the site near the cul-de-sac entrance and the other on the northern side of the site between the 7-
storey and 8-storey assisted care buildings.

Figure 1-2: Conceptual Site Plan (By Chamberlain Architect Services Limited)

Based on pre-consultation meetings with Durham Region, the theoretical population would be approximately 1182
people.
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1.1

Background Information

Reports and correspondence related to this report include:

46 Stevens Road pre-consultation meeting (April 29, 2021) with Municipality of Clarington (Planning and
Development, Public Works - Infrastructure, Emergency Services), Region of Durham Works Department,
CLOCA, Kaitlin Group, and Weston Consulting

Phase One Environmental Site Assessment Report prepared by GHD, dated October 2017.
Environmental Impact Study prepared by GHD, dated April 2022.

The following historical drawings of the subject area were used in the preparation of the report. The following drawings
are included in Appendix A:

Stevens Property Survey prepared by JD Barnes (July 2003)

G41-SAN, STM, WTR Servicing Maps prepared by Durham Region (April 2022)

Stevens Road drawing no. C-04-W-340 contract number D2004-040 prepared by Durham Region (2004)
Stevens Road drawing no. C-04-W-341 contract number D2004-040 prepared by Durham Region (2004)

Durham Region has also issued for tender the Brookhill sanitary sewer extension in 2022 under contract number
D2022-29. The following drawings are included in Appendix B:

Sanitary Sewer Drainage Scheme prepared by D.G. Biddle & Associates (August 2013)

RR57/Hwy 2 Sanitary Sewer Design Sheet prepared by Durham Region (December 2021)

Stevens Road drawing no. S-10 contract number D2022-29 prepared by CIMA (December 2021)

Regional Road 57 drawing no. S-4 contract number D2022-29 prepared by CIMA (December 2021)

Regional Road 57 drawing no. S-3 contract number D2022-29 prepared by CIMA (December 2021)

Highway 2/King Street W. drawing no. SW-7 contract number D2022-29 prepared by CIMA (December 2021)
Highway 2/King Street W. drawing no. S-8 contract number D2022-29 prepared by CIMA (December 2021)
Highway 2/King Street W. drawing no. S-9 contract number D2022-29 prepared by CIMA (December 2021)

Local utilities including Rogers, Bell, Hydro One, Elexicon, Enbridge, Zayo and Telus have been contacted for record
drawings in the area. Received drawings have been attached in Appendix F.
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2 EXISTING CONDITIONS

The site is currently zoned agricultural and has areas environmentally protected due to Bowmanville Creek valley and
the Brookhill Tributary valley. Based on pre-consultation with CLOCA:

“Both these valley systems have slope and erosion hazards associated with them. The hazard lands of these

valleys will need to be determined based on a 15m toe erosion allowance, plus a projected stable 3:1 slope.
This will form the Long Term Stable Slope (LTSS) of the valleyland. In accordance with the Clarington Official
Plan, a 15 metres Vegetation Protection Zone is required adjacent to the valleyland. All development must be
located beyond the LTSS and VPZ’.

In the Environmental Impact Study (EIS) prepared by GHD, the valleyland features are protected by a 30-metre
vegetation protection zone (VPZ) from the Bowmanville Creek. A 15-metre buffer from the VPZ has also been
established and is overlayed on the preliminary drawings. The dripline buffer shown was circulated in July 2022.
In the conclusions of the EIS:

“The development of this site outside of the VPZ areas will not have a significant impact on the key natural
heritage features and their ecological functions”.

The EIS is noted to be further refined at the detailed design stage to include detailed assessments on the grading and
stormwater management strategies.

There is an existing single residential lot on the site. Based on the 2003 JD Barnes survey, there are existing Bell
easements that travel through the site and based on preliminary utility circulation markups requests do not appear to
have any active lines on them.

2.1 Site Servicing

Currently the site does not have any existing municipal sanitary or storm services. There is an existing municipal
200mm watermain within Stevens Road ROW that is within pressure zone 2 and has a residential connection to the
site. There is an existing fire hydrant located on Stevens Road near the proposed site entrance. The Phase One
Environmental Site Assessment (GHD, 2017) identified private water and sewage systems. The existing dug well and
septic system will need to be removed as part of the development.

There is a proposed sanitary sewer maintenance hole (MH-G41-0029) that is being constructed as part of the Brookhill
sanitary sewer extension by the Durham Region. This maintenance hole is located at the intersection of Stevens Road
and Munday Court, approximately 160m west of the site. The sewer flows towards Bowmanville Road and is
approximately 6.3m deep.

2.2 Site Drainage

The current site is a flat open space bordered by trees and drains west to east towards the Bowmanville Creek valley.
At the northern and eastern limits of the site, there is existing sloping which falls approximately 12 metres to the
Bowmanville Creek. Near the middle of the western property line, there is a highpoint which splits a portion of the
drainage north towards the Bowmanville Creek and south towards existing Stevens Road ditches. The ditches along
Stevens Road continue in an easternly direction towards Bowmanville Creek. There is an existing culvert at the current
gravel driveway to the site.
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2.3 Stevens Road

The site is located fronting the eastern limits of Stevens Road. Stevens Road is currently a rural asphalt road with 20-
metre right-of-way. There is an existing swale along the northern side. The road currently has no sanitary or storm
sewers underneath it. Along the northern side within the right-of-way are gas, buried CCTV, and above ground hydro
poles. There is an existing 200mm watermain that is underneath the road. The current locations of the utilities do not
match the standard Clarington 20m right-of-way cross-section C-208 as the existing asphalt surface is not centered on
the right-of-way.
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3 SITE GRADING

A preliminary site grading plan for the site is shown on drawing GR01 in Appendix E.

For purposes of this FSR, the existing topographic data was obtained through open-source LIDAR data and has an
accuracy of +/- 0.5m. A more accurate site topographic survey will be required at the detailed design stage.

3.1 Design Criteria

The grading criteria pertinent to the preliminary site grading from the Municipality of Clarington Design Guidelines and
Standard Drawings (2010) are as follows:

= Investigate and maintain existing drainage of adjacent lands

=  Self-contain storm drainage within the subdivision limits

= Maintain positive drainage (min. 2%) at all times (roads 0.5% min)
= Minimize the use of rear yard catch basins and retaining walls

= Direct all drainage flows away from houses

= Provide for safe overland routing of “Major Storm” flows

=  Preserve trees/vegetation where feasible

= Maximum swale length 60 metres

3.2 Grading Design

The site will be graded to maintain the existing elevations along the property lines, with exception to the cul-de-sac
entrance which will be regraded to ensure positive drainage to the stormwater inlet.

On the western side of the site a 3:1 slope downwards towards swales running parallel with the property lines. The
swales will utilize the existing highpoint and split the drainage north towards the Bowmanville Creek valley and south
towards Stevens Road ditch. The townhouse blocks will have split drainage, sending their backyard flows west towards
the swales and the front drainage east towards the western most road.

The western most road will also have a highpoint located near the middle of the western 7 storey building that will split
its drainage to the north and south. From the highpoint towards the north, the road is graded downwards around the
northern road to a low point at the north-east corner of the site where the north road meets the east road. From the
same highpoint on the western road, drainage will flow towards the southern road, where it will continue east towards
the south-east corner of the site where the southern road meets the eastern road. The eastern road will follow a see-
saw grade north and ultimately be graded to meet the same low point in the north-east corner of the site. From the
ultimate low point at the north-east potion of the site, an emergency overland flow swale can be graded to direct flows
towards the Bowmanville Valley Creek. Area drains and catch basins will be located throughout the road network.

An approximate 1m high retaining wall will be required along the southern limit of site. The road will be approximately
1m higher than the existing condition and 3:1 sloping cannot be accommodated from the top of curb to the to match
the existing grades at the property line. The limit and extent of the retaining wall will be determined during detailed
design.

To maintain positive drainage across the cul-de-sac entrance, the road elevation along the entrance will be required to
be raised. A highpoint in the middle of the of the cul-de-sac will split the drainage between the site and the road ROW.
As curb and gutter is proposed to be installed, they will be designed to outlet to the existing ditches, or to catch-basins
that are connected to the nearby internal or external proposed storm sewers.
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Grading to make up the difference in elevation along the northern and eastern property limits will be finalized with either
sloping or retaining walls during detailed design stage when a more accurate site topographic survey is available and
once development and grading limits around the VPZ are finalized.
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4 STORMWATER MANAGEMENT AND SERVICING

The storm water management servicing plan is presented in drawing GP01 in Appendix E. For further storm water
management details refer to the Storm Water Management report prepared by TYLin, dated May 2022.

4.1 Internal Drainage

The site will utilize a storm water storage tank to control the post development peak flows to match the predevelopment
peak flows for the 2-to-100 year storm event. Stormwater will be collected on-site via a series of catch basins and area
drains and directed to an underground storage tank located in the northern portion of the site. The site will be designed
such that the minor and major storm event is captured on site and released at the defined predevelopment rates as
spoken to in the Stormwater Management Report. The site is graded such that the emergency overland flow will be
directed to northeast corner of the site and spill to the Bowmanville Creek.

4.2 External Drainage

The existing residential lots along Munday Court are split drainage and a portion of their drainage enters the western
side of the site. To account for this drainage two swales are being proposed. From the existing highpoint located near
the middle of the western property line, one swale will flow uncontrolled to the northern top of the valley where it will
then discharge to the Bowmanville Creek. The second swale will flow south and join the Stevens Road ditch and join
the external drainage along Stevens Road.

The external drainage along Stevens Road currently runs west to east along ditches with a high point located near
Munday Court. There is an existing culvert at the current gravel driveway to the site. The proposed cul-de-sac and
underground parking entrance will prevent utilizing ditches to direct this flow to Bowmanville Creek.

To maintain the existing drainage along Steven Road a storm sewer network is proposed to capture the northern
Steven’s Road ditch and cul-de-sac flows via ditch inlet catchbasins and direct the flow easterly towards the
Bowmanville Creek. The storm sewer network would run in the Stevens Road municipal right of way to Headwall-2
where it would discharge to Bowmanville Creek. This storm sewer is offset three metres to the south of the existing
municipal right of way centreline to maintain clearance from the proposed sanitary sewer maintenance hole, existing
fire hydrant and proposed underground parking entrance.
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5 SANITARY SERVICING

5.1 External Sanitary Infrastructure

The site will ultimately be serviced by the proposed sanitary maintenance hole MH-G41-0029, which is located on
Stevens Road approximately 160 metres west of the site. MH-G41-0029 is being built externally by the Region of
Durham as part of the Brookhill sanitary sewer extension. The sewer extension takes flows from northern residential
sites south along Bowmanville Avenue, east along King Street West, where it eventually crosses to the south and ties
into existing sanitary sewers in Waverly Road.

5.2 Design Criteria

The sanitary sewer design flows were determined according to The Regional Municipality of Durham Design
Specifications for Sanitary Sewers (April 2020). The design flow calculation is based on the peak design flow and
infiltration component, where the peak flow is the average flow multiplied to the peaking factor. The parameters used
are listed below, while the details and results of the calculation are found in section 5.3.

= Sewer capacity was computed using Manning’s Formulas with a roughness coefficient of n = 0.013.

= Minimum velocity 0.60 m/s and minimum grade of 0.5% for all sewers.

= A minimum grade of 1% for the first upstream leg.

= The maximum velocity of any sewer shall be 3.65 m/s.

= Velocity change from the upstream pipe to the downstream pipe in a maintenance hole shall not decreased by
more than 0.60 m/s.

= The peaking factor is determined by using Harmon’s Peaking Factor (maximum = 4.0, minimum = 1.5).

= Infiltration is calculated based on 0.26 L/s/ha.

= Infiltration drainage areas of 1.84 Ha and 2.11 Ha have been added to MH-G41-0026 and MH-G42-0189
respectively to account for road area that was not included in the Region’s design sheet.

5.3 Proposed Sanitary Servicing

Two sanitary maintenance holes are proposed in Stevens Road connecting from the site to the future sanitary manhole
MH-G41-0029 at the intersection of Stevens Road and Munday Court as proposed by the Region of Durham. The
sanitary sewers will be offset 1.5 metres to the south from Stevens Road centerline. As there is an existing 200mm
watermain located in Stevens Road, the sanitary sewer alignment is proposed to maintain 2.5 metres horizontal
clearance from the watermain.

A downstream analysis of the Brookhill sanitary sewer extension has been completed based on information provided
by the Region of Durham. The sanitary design sheet and drainage scheme documents have been included in Appendix
B. The site was originally planned to have a population of 160 people and the external sanitary sewer extension was
designed to account for this population. Based on the pre-consultation meeting minutes an upper limit of 1182 residents
may reside at the site. A comparison was done to demonstrate that the downstream pipes still have capacity with the
increased population. A summary of the downstream flows at MH-G42-0189 are presented in Table 5-1 below and the
entire downstream analysis can be found in the design sheet in Appendix C.
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Table 5-1: Downstream Sewer Capacity Analysis

Design Scenario

MH-G42-0189 MH-G42-0189 Capacity

Design Flow (L/s) Design Capacity (L/s) (%)

Durham Region Design Sheet 88.71 110.89 80%
(160 persons)

TYLin Design Sheet 95.02 110.89 86%
(160 persons)

TYLin Design Sheet 107.24 110.89 97%
(1182 persons)

This demonstrates that the downstream Brookhill sanitary extension has capacity for the increased population size,
however the system is nearing its design capacity.

Two internal sanitary maintenance holes are proposed within the site and are shown on the site servicing plan GP01
in Appendix E. The sanitary sewers collect flows from the proposed townhouses on the western side of the site with
one sanitary connection provided to the underground parking structure where sanitary flows will be direct via internal
mechanical plumbing. The private internal sanitary sewers will connect into the proposed sanitary sewer in Stevens

Road via a sanitary control manhole set 1.5m within the property.

TYLin PROJECT NUMBER 10521
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6 WATER SERVICING

6.1 Existing Water Servicing

An existing 200mm diameter watermain is located along Stevens Road and terminates at dead end flushing hydrant
C29 in the south boulevard at the eastern limit of Stevens Road. Refer to the as-built drawings in Appendix A. A
hydrant flow test was performed on Stevens Road hydrants C28 and C29 to determine the actual static pressure and
available flow and is provided in Appendix D. Based on this test the actual static pressure is 90.4 psi, in excess of the
maximum O.B.C. allowance of 80 psi. Due to this excess, a private pressure reducing valve will be required. The
existing 200mm watermain on Stevens Road will be maintained.

6.2 Proposed Water Servicing

Two proposed connections will be made to the existing 200mm watermain within Stevens Road via cut-in-tees. The
two connections, consisting of a 200mm diameter firemain and 150mm diameter domestic, will enter an internal water
meter and backflow preventer room in the underground parking level of the site. A private domestic watermain will exit
from the underground parking level after passing through the domestic watermeter and backflow preventer to supply
the 11 townhouse units via conventional lateral service connections. The other buildings and private hydrants on site
will be serviced internally via mechanical plumbing system.

The proposed internal water distribution system will be designed to accommodate peak water demand as per the
Region of Durham water design criteria.

The following criteria was used in determining the water demands for the proposed development:

e Atotal of 1182 residents at an average daily water demand of 364 L/cap/day

e A maximum hourly peaking factor or 3.8

e A maximum day demand of 18.92 L/s from a peak factor of 3.8

o Afire flow demand of 169 L/s
The designed water demand is the maximum day demand plus the fire flow demand. Therefore, the water demand is
188 L/s. Per the hydrant flow test the existing 200mm watermain in Stevens Road has an available flow of 194 L/s
(3076 gpm) which is sufficient for the site based on the preliminary water demand calculation. The preliminary water
demand calculations are based on limited site information at this time and will be refined at the detailed design stage
to confirm the findings. If the available flow is deemed not sufficient to meet the fire flow demand, a private fire flow
booster pump may be required. The preliminary domestic and fire water demand calculations are provided in Appendix

D.

The layout of the watermain servicing for the proposed development is show on the preliminary general servicing plan
in Appendix E. The internal watermain distribution system will be a combination of 200mm and 150mm diameter
mains, which should be sufficient to meet the maximum day and fire flow demands.

6.3 Fire Hydrant Coverage

Fire hydrant locations have been reflected on the general servicing plan in Appendix E. These locations are preliminary
in nature and will be refined at the detailed design stage to meet O.B.C. coverage and location requirements.
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7 EROSION AND SEDIMENT CONTROL

741 Preliminary Erosion and Sediment Control

During topsoil stripping and area grading, in addition to double row silt fences along the property line, two separate
sediment traps will be utilized to prevent excess silt from escaping the site and reaching the Bowmanville Creek. One
sediment trap is designed to take drainage from the northern half of the site (1.77ha) and the second is designed to
take drainage from the southern half (1.99ha) of the site. The sediment traps will be 20m long, 10m wide, with a 0.5H:1V
side slope and are sized for 125m3 per hectare of area they are accepting in accordance with the STEP Erosion and
Sediment Control Guidelines for Urban Construction (2019). A portion of the external adjacent residential properties to
the west flow into the site, as such the ponds have been sized to account for this additional area. Temporary 0.5-metre-
deep swales along the northern, southern, and eastern property lines will direct storm runoff to the sediment traps.
These temporary runoff swales will have silt soxx filters or rock check dams as an additional erosion control measure.
A 10m wide, 30m long mud-mat and culvert will be placed at the site construction entrance location. Drawing ESC01
in Appendix E demonstrates the proposed erosion control measures. A more detailed ESC plan for construction stages
will be provided during detailed design.

8 UTILITIES

A preliminary investigation was made in the existing utility infrastructure in the adjacent Stevens Road right-of-way.
The local utilities were contacted with a request to provide the latest system maps and plants. The results of those data
requests are provided in Appendix F.

9 CONCLUSIONS

Based on our review and analysis, we conclude that the proposed development can be serviced by existing and future
external infrastructure and internal proposed infrastructure based on the Region of Durham, Municipality of Clarington
and CLOCA design criteria
A summary of our findings are as follows:

e Proposed site grading conforms the municipal design criteria.

o No grading or construction activities are proposed within the Bowmanville Creek flood line.

e A retaining wall is required along to site’s southern boundary due to the elevation difference between the
proposed internal graded and the existing elevations.

e The internal watermain system will be connected to the existing 200mm diameter watermain in Stevens Road.
o A water meter and backflow preventer will be provided internal to the site per region criteria.

o Aprivate pressure reducing valve is required on site.

e Private hydrants will be proposed internal to the site per the Ontario Building Code.

o A 250mm diameter sanitary sewer is proposed to extend east in the Stevens Road right-of-way from the future
sanitary stub (by others) at the intersection of Stevens Road and Munday Court.

e The anticipated peak sanitary flow from the proposed development is 19.45 L/s.
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e Sanitary servicing of the site will be achieved with a conventional gravity pipe network out letting to the

proposed sanitary sewer extension in Stevens Road.

e  Post development stormwater flows will be controlled to predevelopment values.

o Site stormwater quantity control will be provided via underground storge tanks and orifice control structure.

o Site stormwater quality control will be provided via a treatment train approach of oil-grit separators, separator
rows in the storage tank, and a plunge / settling pool at the site stormwater outlet.

e  Storm water outlets located in the valley lands are located above the 100yr floodline.

This report is to be read in conjunction with the Stormwater Management Report prepared by T.Y.Lin, dated May 2022.

We trust you find the contents of this report satisfactory. Should you have any questions or comments please do not
hesitate to contact the undersigned. Sincerely,

T.Y.Lin International Canada Inc.
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Monica Ruiz, P.Eng., PMP
Director of Development
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Caleb Donald, EIT
Designer

Heikki Loorand, EIT
Engineer-In-Training
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Sanitary Design Calculations
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