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1.0 INTRODUCTION

This Site Servicing and Stormwater Management Brief has been prepared in support of a Site Plan
Approval for the proposed Dr. John M. Denison Child Care Centre development. The proposed
development is located at 900 Mulock Drive/ 605 Fernbank Road in Newmarket, Ontario. The purpose
of this report is to demonstrate that the proposed servicing strategy will function within the existing
infrastructure and achieves both the Town of Newmarket, Lake Simcoe Conservation Authority (‘LSRCA’)

and York Region design criteria.

11  Background
The subject site is located along the south side of Mulock Drive between Fernbank Road and Leslie
Street. The site is bounded by Town owned property to the east, west and south. This includes a

community garden, soccer fields, and an existing parking lot.

The existing 0.86 ha site consists of a heritage structure, a showroom centre and associated parking
spots for the community facilities bordering the property. This development intends to demolish the
existing show room and construct a childcare facility. The existing heritage building will remain
undisturbed and the existing parking facilities in the adjacent property to the south will be upgraded to
suit the proposed use.

The following background and reference documents were used to develop the proposed functional

servicing brief.

*  “Town of Newmarket Engineering Design Standards and Criteria”, dated August 2019.

* “LSRCA Technical Guidelines for Stormwater Management Submissions”, dated September
2016.

* “MECP Stormwater Management Planning and Design Manual’, dated March 2003.
* “Geotechnical Investigation Proposed Building 900 Mulock Drive”, prepared by DS Consultants
Ltd., dated October 29, 2019.

* “Preliminary Hydrogeological Investigation”, prepared by DS Consultants Ltd., dated February
19", 2020.
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1.2 Proposed Development

The new development will consist of a single storey 500 m? childcare facility, playgrounds, pavement
areas for parking and drop off, and landscaped areas. There is no proposed basement for the facility.
The proposed building will work seamlessly with the existing heritage building located on-site by
maintaining an accessible travel route to each building. Refer to Figure 1 — Site Location Plan below
and Drawing C1 - Site Grading and Erosion and Sediment Control Plan for the development limit

boundary.

The proposed work will impact a total of 1.07 ha area. As such, this area has been carried in all

calculations.

Figure 1 — Site Location Plan
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2.0 STORMWATER MANAGEMENT

2.1 Existing Conditions

The existing site has no controls and has limited existing storm infrastructure. A ditch exists along the
adjacent west development which captures most of the site’s flows. There is no designated storm outlet
or municipal connection for the subject site.

It has been assumed throughout the stormwater strategy that all existing drainage patterns are to be
maintained. As per the LSRCA reviewing agencies, the existing show room and associated parking lot
on-site cannot be included in the pre-development calculations and should instead be taken as pervious,
landscaped areas. Therefore, the pre-development impervious area is taken as 21% for all stormwater

management calculations.

Refer to Appendix A for Figure 2 - Pre-Development Drainage and Imperviousness Plan.

2.2 Proposed Conditions

The proposed development is expected to increase the site impervious by 7%, equating to a decrease
of 700 m? of pervious or grassed surface. The loss of pervious surface results in the minor increase of
storm runoff as well as the minor decrease in natural infiltration. To offset this impact, low impact
development (‘LID’) features are proposed. This is in lieu of traditional storm outlet restrictions based on
the unavailability of a municipal storm sewer connection. Refer to Appendix A for Figure 3 - Post-
Development Drainage and Imperviousness Plan.

The proposed childcare building will have downspouts that will collect roof drainage and discharge it to
grade. The majority of the drainage from the roof and new hard surfaces will be directed into one of two
proposed soak-away pits. Drainage collected in the reconfigured parking lot, as well as the fire route and
existing building will be directed to permeable pavement. Theses LID measures provide water balance

and stormwater quality/quantity controls.

Refer to the Drawing C2- Site Servicing and Utility Plan for the servicing layout.
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2.3 Stormwater Management Criteria

The stormwater management criteria for this development is dictated by the Town of Newmarket
Engineering Department and the Lake Simcoe Conservation Authority (LSRCA) standards.

As per the LSRCA, the subject site can be classified as a “major development”, as it is proposing a new
building with a gross floor area of equal or greater than 500 m?. However, since the increase of net
impervious area is only 700 m? the stormwater management requirements are taken as follows:

Water Balance
Every feasible effort must be made to maintain pre-development infiltration volumes and recharge quality

to predevelopment levels on an annual basis.

Water Quantity

As per the LSRCA Criteria, the post-development flows are to be restricted to equal or less than the pre-
development release rates. The Conservation Authority requirements further dictate that a development
that creates 0.50 ha or more of new or reconstructed impervious surfaces must also retain and or treat
the runoff from a 25 mm rainfall event over such surfaces. As this development does not create 0.50 ha
of new/reconstructed impervious surfaces (impervious of only 700m?) it is anticipated that the
requirement will be limited to a best efforts approach where most of the impervious area of the site is
captured and retained.

As the existing site has limited storm infrastructure, conventional storage methods cannot be utilized to
decrease stormwater runoff. As such, infiltration will be the primary tool to reduce the stormwater runoff
quantity on-site.

Water Quality
As per the LSRCA, all new developments are required to achieve MECP Enhanced Protection Level 1.
This corresponds to the long-term average removal of 80% of total suspended solids.

In addition, the LSRCA targets a net zero phosphorus control for all new developments, with a cash in
lieu requirement if this target is not achieved.

Project No.: 19055
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2.3.1 Water Balance

The hydrogeological assessment prepared by DS Consultants Ltd. prepared a preliminary water balance
assessment for this development. This has been revised to suit an updated site plan and now excludes
the existing show room in all calculations. The analysis utilizes the Thornthwaite model.

The water budget requirement for this site, given a net increase of only 700 m?, is to match post-
development to pre-development. However best efforts have been made to infiltrate the 10 mm event
from all impervious surfaces entering the LID features. This goes beyond the requirements for water
balance as per the Lake Simcoe Conversation Authority criteria.

Existing Conditions
In pre-existing conditions, the following parameters were used, as per the hydrogeological assessment.

Parameter Pervious Area Impervious Area
Total Precipitation — P (mm/year) 858 858
Evapotranspiration — ET (mm/year) 580 129

Precipitation Surplus — PS (mm/year) 278 729

Infiltration — | (mm/year) 153 0

Runoff- P-ET (mm/year) 125 729

Based on the pervious and impervious areas, the total precipitation, evapotranspiration, runoff and
infiltration targets are calculated.

Parameter Pervious Area Impervious Area Total
Area (m2) 8 420 2300 10720
Total Precipitation, P(m?) 7224 1973 9198
Evapotranspiration, ET (m3) 4 884 296 * 5180
Runoff, P-ET(m?3) 1053 1677 2730
Infiltration, | (m3) 1288 0 1288

*Assumed 15% of P

Proposed Conditions
As per the proposed site plan, the following parameters were calculated with an increase of impervious
area of 700 m?.

Project No.: 19055
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Parameter Pervious Area Impervious Area Total
Area (m?) 7720 3000 10720
Total Precipitation, P(m3) 6 624 2574 9198
Evapotranspiration, ET (m3) 4 478 386 4 864
Runoff, P-ET(m3) 965 2188 3153
Infiltration, | (m3) 1181 0 1181

Under proposed conditions, the site is expected to increase total runoff by 15.5% and decrease infiltration
volumes by 8.3% annually. To compensate for this difference, two types of LID measures are proposed
on-site. Permeable pavement is proposed in the parking lot as well as two soak-away pits within the site.

The separate LID measures have been sized to infiltrate the 10 mm storm event over the impervious
area directed to the feature. Refer to Figure 3- Post Development Drainage Plan for the drainage areas
directed to each of the proposed LID features.

As per the hydrogeological report prepared by DS Consultants Ltd., an infiltration rate of 12 mm/hr can
be taken for the purpose of sizing the LID features. This is an average between two test pits, and as per
the report can be used to estimate the infiltration rate throughout the site. Safety factors have been
applied to the measured infiltration rates for the soils to address heterogeneity of the soils. As per the
hydrogeological report, a safety factor of 2.5 and has been used in all calculations to yield the design
infiltration rate of 12 mm/hr.

Area 201, which consists of the entire proposed roof area is directed to two soak-away pits. Based on
the infiltration rates received from the hydrogeological engineer, the soak-away pits have been sized to
infiltrate 16 m?3 collectively. This is equivalent to the 10 mm event over the impervious area directed to
the LID and corresponds to 70% of annual precipitation surplus.

Area 203, which consists of the proposed parking lot, is directed to permeable pavement. Based on the
infiltration rates received from the hydrogeological engineer, the permeable pavement has been sized to
infiltrate 16 m3. This is equivalent to the 10 mm event over the impervious area directed to the LID and
corresponds to 70% of annual precipitation surplus.

Project No.: 19055
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Using these two LID methods, the following parameters are calculated:

Parameter Total
Area (m?) 10 720
Total Precipitation, P(m?3) 9198
Evapotranspiration, ET (m?3) 4 334
Runoff, P-ET(m?3) 1663
Infiltration, | (m3) 2671

The proposed LIDs not only compensate for the additional impervious areas, they improve on existing
conditions by increasing infiltration by over 100% and decreasing storm runoff by 39%. Refer to the water
balance calculations attached to this letter.

2.3.2 Water Quantity

Based on the water balance assessment above, the LID features proposed on-site are expected to
decrease total runoff by 39%. Since the 700 m?® of increase to impervious surface results in the increase
of total runoff of 15.5%, the water balance controls are expected to fully compensate for this. As such,
no additional stormwater quantity methods are proposed or required on-site. It is assumed that all storm
rainfall events, up to and including the 100-year event will be equal or less than the pre-development
release rates based on the generous infiltration volume proposed on-site.

The development does not propose any storm infrastructure and has no designated municipal storm
outlet. Therefore, conventional stormwater quantity measures such as orifice controls and storage tanks
are not proposed.

2.3.3 Water Quality

As per the Lake Simcoe Region Conservation Authority Stormwater Management manual, 80% of total
suspended solids removal is required on-site. This is to be achieved with the utilization of the soak-away
pits and permeable pavement as mentioned above. As per Table 3.2 of the manual, the storage volume
required for treating 80% of Total Suspended Solids is calculated to be 32 m3 based on the entire
developable limits. The site proposes a total of 32 m? of infiltration storage, thus providing the required
infiltration volume. Therefore, it is expected that 80% of Total Suspended Solids is achieved on-site.

As per the Conservation Authority requirements, pre-treatment is required for all drainage directed to the
soak-away pits. It is noted that the drainage directed to these LID features is mainly runoff from pervious

Project No.: 19055
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area and do not experience any vehicular traffic. Additionally, prior to entering the soak away pits, the
drainage from pedestrian areas is filtered through grass swales, providing a first level flush of any
contaminants and sediments in the runoff.

The permeable pavement and the soak-away pits will require consistent maintenance. Refer to
Appendix C for the operation and maintenance manual for the permeable pavement as per
manufacturer’s specifications.

The soak-away pits will not experience vehicular or heavy pedestrian access, and therefore are expected
to have low maintenance requirements. It is the responsibility of the owner to ensure that the landscaped
area is kept free from debris and that general maintenance of the landscaped area (mowing, prevention
of overgrowth) is provided. The owner and contractor are to avoid compaction of the soils in this area.

2.3.4 Phosphorous Removal

As per the Lake Simcoe “Phosphorous Offsetting Policy, September 20177, the LSRCA requires that all
new developments target control 100% of the phosphorous from leaving the property and every effort
must be made to reduce the net phosphorus to zero in post-development conditions.

Based on existing site conditions, the subject site can be classified as a low intensity development. The
land is used as a show room facility and experiences light vehicular and pedestrian traffic. This results in
a net phosphorus load of 0.14 kg/year for the entire 1.07 ha developable limits.

In post-development conditions, the show room is to be removed and replaced with the childcare facility.
The vehicular access is contained to the south parking lot only and the entire land can still be considered
low intensity. As such, the net increase of phosphorus loading is zero.

The proposed LID features- the soak-away pits as well as the permeable pavement, have been sized to
infiltrate the 10mm event from drainage area 201 and 203. This equates to 70% of annual rainfall events,
and therefore when calculating the efficiency rates of both systems at reducing phosphorous, the systems
will only be able to provide 70% of the maximum efficiency rates. The maximum efficiency rate is
calculated based on the 25 mm rainfall event. As such, the efficiency rates of each system are calculated
as follows:

Project No.: 19055
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Permeable Pavers Phosphorous Removal:
70% of Removal Rating for a 25 mm Storm
70% * 87% Removal Efficiency = 61%

Soak-Away Pits Phosphorous Removal:
70% of Removal Rating for a 25 mm Storm
70% * 60% Removal Efficiency = 42%

The incorporation of the LIDs is expected to reduce the phosphorus loading by 48%, resulting in a net
phosphorous loading of 0.07 kg/year.

As per the Phosphorus Offsetting Policy, offset costs are to be applied in order to achieve net zero
phosphorous loading. This results in the proposed offset cost of:

0.07 kgl/year x 2.5 offset ratio x $35,000/kg = $6,125

Project No.: 19055
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3.0 SANITARY SERVICING

3.1 Existing Conditions
The existing heritage building on site is serviced with a 150 mm sanitary connection along the west
building face. The existing sanitary sewer runs west towards Fernbank Road and is tributary to a 250

mm lead running west.

A CCTV inspection was preformed to verify the existing condition of the sanitary sewer. No major
deficiencies were recorded, and the inverts were verified on-site. There are no anticipated concerns with

connecting into the existing sewer. Refer to Appendix D for the detailed CCTV inspection report.

3.2 Proposed Conditions

To facilitate the new retaining wall required between the existing heritage structure and the new childcare
building, a drop structure is required at the perimeter of the heritage structure. Therefore, approximately
30 m of sanitary sewer will need to be removed and replaced to accommodate the lower sewer depth.
The works will include a new manhole installed east of the existing heritage building to connect to the
existing sanitary line exiting the building. Proposed grades around this manhole will be kept relatively

flat in order to allow for access.

The sanitary demands generated by the proposed building are calculated based on the Town of
Newmarket design criteria. The site will utilize school sewage flows of 1.6 L/s/ha, resulting in a net

increase of sanitary flows of 0.14 L/s. Refer to Appendix D for calculations.

A new 200 mm sanitary connection is required to service the proposed childcare facility. This connection
will be made into the existing line located to the south. The connection to the existing heritage building is

to be replaced to facilitate the new retaining wall structure.

Project No.: 19055
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4.0 WATER SERVICING

4.1 Existing Conditions
The existing heritage structure is serviced with a water connection along the south perimeter of the
building face. As per obtained utility locate information, the existing watermain is 150 mm in diameter.

The existing water supply runs west towards Fernbank Road.

4.2 Proposed Conditions
To service the new childcare building and provide adequate fire protection to both buildings as per
Building Code, an extension to the existing watermain line is required. A fire hydrant is proposed within

45 m of the primary building entrance.

As per discussion with the architect, no building mechanical consultants have been retained at this time.
Water meters within the building will be coordinated with mechanical consultants once engaged. The

building will be sprinklered.

As per the Town of Newmarket Engineering Design Criteria, institutional flows of 18 m®/day/ha were used
to determine the domestic flows. The maximum day demand of 2.2 L/min is calculated. Refer to

Appendix E for calculations.

Based on the Fire Underwriters Survey, the base fire flow for an ordinary constructed building of this size
is to be taken as 6,571 L/min. However, with the reductions of a sprinklered building with a standard
water supply and the separation charge based on the building next door, the resultant fire flow is 5,000

L/min. Therefore, the total watermain demand (fire flow plus domestic) is 5,002 L/min.

Pressure testing will be completed in the spring to determine the capacity in the existing watermain. As
there is no hydrant in the vicinity of the area, the Municipality’s input or modelling information is required

to complete this analysis.

Project No.: 19055
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5.0 EROSION & SEDIMENT CONTROL

The following erosion and sediment control measures will be implemented during construction to
minimize sediment transport downstream of the site. The following is in conformance with the Town of
Newmarket design notes and details.
* A sediment control fence shall be erected around the perimeter of the site wherever runoff has
the potential of leaving the site;
» Temporary catchbasin sediment controls and conveyance swales will be installed as necessary;
» The contractor shall keep adjacent properties free of dust, mud and any other refuse throughout
the duration of construction;
» All sediment and erosion control works shall be inspected after each rainfall and/or on a bi-weekly
basis and repaired/maintained as necessary; and
» Temporary modular fencing and filter socks are to be installed around the perimeter of the
infiltration galleries throughout construction to prevent vehicular traffic and sediments from

entering the gallery structures.

All erosion and sediment control measures will be installed prior to commencement of site construction
works and will remain in place through the duration of construction. During construction, the erosion and
sediment control measures will be monitored and maintained. Refer to Drawing C1 - Site Grading and

Erosion and Sediment Control Plan for design details, as well as associated notes and details.
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The assessment provided above outlines the proposed servicing strategy for the childcare development.

We trust the information provided in the report meets with your requirements. Should there be any

questions or comments, please feel free to contact the undersigned.

Sincerely,

Counterpoint Engineering

r Eoaling .
i s o = - L
[ i
I
|

Charlotte Bush, P.Eng.
(416) 523 — 2575
cbush@counterpointeng.com

Emma Shepherd, E.I.T
(905) 326 — 3042
eshepherd@counterpointeng.com
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This Report was prepared by Counterpoint Engineering Inc. for the exclusive use of the ‘Client’ and in
accordance with the Terms and Conditions set out in the Agreement between Counterpoint Engineering Inc.
and said Client. The material contained in this Report and all information relating to this activity reflect
Counterpoint Engineering’s assessment based on the information made available at the time of preparation
of this report and do not take into account any subsequent changes that may have occurred thereafter. It
should be noted that the information included in this report and data provided to Counterpoint Engineering
has not been independently verified. Counterpoint Engineering Inc. represents that it has performed services
hereunder with a degree of care, skill, and diligence normally provided by similarly-situated professionals in
the performance of such services in respect of projects of similar nature at the time and place those services
were rendered. Counterpoint Engineering Inc. disclaims all warranties, or any other representations, or
conditions, either expressed or implied. With the exception of any designated ‘Approving Authorities’ to whom
this report was submitted to for approval by Counterpoint Engineering Inc., any reliance on this document by
a third party is strictly prohibited without written permission from Counterpoint Engineering Inc.. Counterpoint
Engineering Inc. accepts no responsibility for damages, if any, suffered by a third party as a result of decisions
made or actions based on this Report.
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