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This Site Servicing and Stormwater Management Report presents the proposed potable water, sanitary
and storm servicing for the Fastfrate Ottawa Warehouse and Distribution Facility. This report will be used
in support of the Site Plan Approval process.

Sanitary servicing of the site will be achieved with an on-site wastewater treatment system. This system
consists of a sewer, septic tank, pumping chamber, Level IV treatment unit, shallow-buried trench system
and mantle. It is anticipated that and Environmental Compliance Approval (ECA) from the MECP will be
required, as the system will treat over 10,000 L/d of sanitary sewage.

Potable water will be supplied to the site by a new drinking water well, with sufficient capacity to service
the intended development. Since the site is not serviced by municipal watermains, and since the
proposed drinking water well will not have the capacity required to provide fire protection, the fire
protection volumes will be provided from the permanent pool of the proposed stormwater management
wet pond. The fire protection system consists of two (2) dry hydrants, a Siamese connection, and a
building sprinkler system.

The stormwater management (SWM) for the Fastfrate site is subject to the overall SWM of the Hawthorne
Industrial Park, as presented in the Hawthorne Industrial Park Stormwater Management Report (HIP
SWM report), prepared by J.L. Richards & Associates, and dated May 2009. This report also
demonstrates how the proposed SWM strategy conforms to the requirements of the HIP SWM report and
of the regulatory authorities. Overall, the SWM strategy will be achieved with a system of ditches, culverts,
and a wet pond which will provide stormwater quality and quantity control for the site.
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Confidentiality and Ownership

Unless CIMA+ Canada Inc. and its client have agreed otherwise, the intellectual property rights and all
documents delivered by CIMA+, whether in hard or electronic copy, are the property of CIMA+, which
reserves copyright therein. It is strictly prohibited to use or reproduce such proprietary rights on any
support, even in part, without the authorization of CIMA+.

Notice to the Reader

This document was prepared by CIMA+ for:

Fastfrate - Ottawa
The material included in this document reflects the opinion of CIMA+. Any use of this document,
reference to it, or decision based on it by someone else will be their own responsibility. CIMA+ will not

take any responsibility for damages resulting in decisions or actions taken by someone else based on
this document.

Table of involved resources

In addition to the signatories of this report, the following individuals have also been involved in the study
and writing of the report as technical experts within the project team:

Name Discipline
Kayla Schmidt, M.A.Sc., P.Eng. — (CIMA+) Septic System Design
Uzoechina Ukeje — (GWAL) Building Fire Protection / Mechanical
Robert Neck, M.Eng., P.Geo. (Limited) — (GHD) Hydrogeology
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1.

1.1

Introduction

CIMA+ was retained by CIVITAS & Fastfrate to prepare a Site Servicing and Stormwater
Management Report for the proposed construction of a warehouse containing cross-docks and
office building, at 301 Somme Street in Ottawa, Ontario.

The purpose of this assessment is to confirm that the proposed development will be serviced
adequately by the proposed water supply well, septic system and stormwater management. This
assessment shall be used in support of the application for Site Plan Approval.

The detailed design of sediment and erosion control measures, site servicing (storm, sanitary,
water) and grading, as well as measures for the control of stormwater runoff, are considered in
this report, in general accordance with the Ottawa Sewer Design Guidelines (2012), the Ottawa
Design Guidelines — Water Distribution (2010) and associated Technical Bulletins.

Site Description and Proposed Development

The Site is located near the intersection of Rideau Road and Somme Street. The subject site is
currently vacant and measures approximately 4.05 ha. The site is bounded by Somme Street to
the south and west, by Rideau Road and Christie Creek to the north and by vacant land to the
east. The proposed development is a 76,505 sqg. ft. warehouse building with associated loading
dock areas and employee parking stalls. Refer to the project drawings for the site plan of the
proposed development (prepared by CIVITAS).

The objective of this study is to assess current site servicing conditions through the review of
available background documents and to present detailed concepts, calculations, and results to
provide adequate site servicing for the new building and associated parking lot.
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1.2

1.3

13.1

1.3.2

1.3.3

1.3.4

Existing Infrastructure

The proposed site is part of the Hawthorne Industrial Park (HIP) which is currently serviced by
roads and an existing open ditch system and SWM facility that convey stormwater and provide
SWM quantity control for the entire HIP. The site is not serviced by municipal sewers or municipal
watermains.

Summary of Applicable Background Documents

MOE SWM Manual (2003)

2012 Ottawa Sewer Design Guidelines, as amended by technical bulletins

2010 Ottawa Design Guidelines for Water Supply, as amended by technical bulletins
Existing Master SWM Report (prepared by J.L. Richards Associates Ltd., May 2009)
Hydrogeological Assessment Report (prepared by GHD, 2021)

Septic Assessment Report (prepared by GHD, 2021)

+ + + + + + +

Environmental Impact Study (prepared by GHD, 2021)

STORMWATER MANAGEMENT REPORT, HAWTHORNE INDUSTRIAL PARK BY J.L. RICHARDS &
ASSOCIATES LIMITED — MAY 20009.

This report addresses stormwater management within the Hawthorne Industrial Park
(Appendix A = JL Richards SWM Plan). The contents of this report are discussed in more detail
in Section 4.

HYDROGEOLOGICAL ASSESSMENT REPORT BY GHD, 2021.

This report addresses the hydrogeological characteristics of the site and assessing the capacity
of the on-site well (GHD, 2021a).

SEPTIC ASSESSMENT REPORT BY GHD, 2021.

This report addresses the percolation rate of the site and assessing the capacity of the on-site
septic system (GHD, 2021b).

ENVIRONMENTAL IMPACT STuDY BY GHD, 2021.

A scoped environmental impact study was prepared for this project. This report summarised the
investigations of potential environmental impacts and required mitigation measures, & setbacks
to be respected during construction of this project.

CIM :
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Consultation and Permits

In response to the pre-consultation requirements defined in the City’s Development Servicing
Study Checklist, the following agencies were consulted in support of the preparation of this report.
The Development Servicing Study Checklist as well as all relevant correspondence with the
consulted agencies can be found in Appendix G.

A Pre-Application Consultation meeting was done with the City of Ottawa. The meeting
discussions revolved around planning, engineering, and transportation requirements. Details of
this consultation are included in Appendix G.

CIMA+ had a second meeting with Harry Alvey from the City of Ottawa on May 18, 2021. The
discussion was mostly about SWM strategies and fire protection. Details of this consultation are
included in Appendix G.

The subject site falls under the jurisdiction of the South Nation Conservation Authority (SNCA).
CIMA+ contacted James Holland from the SNCA to identify the any Natural Heritage/Hazards
features that may impact the development as well as any Storm Water Management Criteria for
the site and required approvals/permits. Correspondence with James Holland has been included
in Appendix G.

CIMA+ expects that the proposed development will require an Environmental Compliance
Approval (ECA) as the development requires an on-site wastewater treatment system treating
over 10,000 L/d.

It is expected that the application can be submitted directly to the MECP, and not through the City
of Ottawa’s Transfer of Review (ToR) Program. The correspondence with the City project
manager has been provided in Appendix G.

CIM 3
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2. Sanitary Servicing

2.1 Existing Conditions

The HIP and the subject site are not serviced by municipal sanitary sewers.

2.2 Sanitary Sewer

Design Criteria

The design criteria for determining the sanitary peak flow rates for the proposed development
follow the parameters outlined in the City of Ottawa Sewer Design Guidelines, 2012 as amended
by all applicable Technical Bulletins. Namely, the following parameters have been used in
determining the peak sanitary flow rates:

Table 2-1: Sanitary Peak Flow Determination Design Criteria

Design Criterion Commercial Areas
Base Flow 2.80 L/m2/day
Peaking Factor 1.5
Total Infiltration Allowance 0.33 L/s/effective gross hectare (for all areas)

Proposed Sanitary Peak Flows for Sanitary Sewer Sizing

The estimated peak flows from the proposed development based on the design criteria listed in
Table 2-1 are outlined in the following Table.

Table 2-2: Peak Sanitary Flows — Sanitary Sewer Sizing

Flow Type Total Flow Rate (L/s)

Average Dry Weather Flow Rate 0.23
Peak Dry Weather Flow Rate 0.35
Peak Wet Weather Flow Rate 0.35

Detailed calculations for peak sanitary flows for sanitary sewer sizing are presented in
Appendix F.

Sanitary Sewer Sizing

The flows indicated above will be directed from the building to the onsite wastewater disposal
system through a new 200mm diameter PVC sanitary sewer. This sewer sizing is acceptable per
the calculations and sewer design sheets (refer to Appendix F).

CIME 4
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2.3 Onsite Wastewater Disposal System
2.3.1 Daily Design Sewage Flow

2.3.2

Onsite wastewater treatment systems are regulated under the Ontario Regulation 332/12, the
Building Code Act (1992) (OBC), Part 8 of Division B provides the information required the design,
construction, installation, operation, and maintenance of these system. The Fastfrate warehouse
facility requires a Class 4 system to accept both greywater and human waste.

The proposed Fastfrate facility will be developed with a maximum of 41 loading bays and will be
provided with a total of 7 water closets. The daily design sewage flow for the Fastfrate facility was
calculated to be 12,800 L/d in accordance with Table 8.2.1.3.3.B of the OBC. For non-residential
occupancies, the septic tank working capacity shall be three times the daily design sanitary
sewage flow. Therefore, the septic tank must have a minimum working volume of 38,400 L. A
summary of the daily sewage design flow calculations are provided in Table 2-3 below.

Table 2-3: Daily Designh Sewage Flow Rate and Septic Tank Volume

YELUTE Design Basis for
Parameter as per OBC (L) as per 9 Flow (L/d) @
OBC Fastfrate

Warehouse
a) Per water closet, and 950 7 6,650
b) Per loading bay 150 41 6,150
Total Daily Design Flow 12,800
Minimum Septic Tank Volume (3x the Daily Design Flow) (L) 38,400
NOtef.- Column 2 x Column 3 = Column 4 (e.g., 950 L x 7 = 6,650 L/d)

System Design

A Class 4 septic system typically consists of a septic tank and leaching bed. Depending on the
system, a pumping chamber to dose the leaching bed and/or a level IV treatment unit may be
required. The design of the septic system is based on the following two factors:

+ Dally sewage design flowrate
+ Percolation Time of the native soil (T-Time)

The percolation time (T-Time) of the native soil is defined as the amount of time it takes for water
to travel 1 cm. Typical T-times of soils ranges from 1 to 50 minutes, with some soils up to 125
minutes. GHD limited (GHD) was retained to excavate test pits to help determine soil stratigraphy
and the T-time. Five test pits were advanced to depths ranging from 2.4 to 3.4 m within the
proposed septic system area and SWM pond. The soil stratigraphy consisted of fill at each
location and described as gravelly sand with silt trace clay to a silty sand with gravel and clay. Fill
was observed to the bottom of each test pit. Refer to GHD’s septic assessment (GHD, 2021b) for
more information. Groundwater seepage was encountered at each test pit and was observed
between 1.8 and 2.4 m below ground surface. GHD estimated the T-time to have an average
value of 12 to 20 min/cm, based upon gradation test results only. As a conservative approach, a
Design T-time of 20 min/cm was selected for sizing the leaching bed for this site.

CiMm 5



CIMA+ file number: A001083

Site Servicing and Stormwater Management Report December 15, 2021 — Revision 2

Client Project Number : GA18-0631-01

There are 5 types of leaching beds regulated in Ontario under the OBC:

Conventional Leaching Bed
Sand Filter Bed

Shallow Buried Trench (SBT)
Type A Dispersal Bed

Type B Dispersal Bed

For the Fastfrate site, a raised SBT leaching bed was selected as it would meet all space and site
constraints. The footprint of the SBT system is smaller than a conventional absorption trench
system such as a conventional leaching or sand filter bed because the soil is not relied upon for
any significant portion of the treatment.

A SBT is an alternative to a conventional leaching bed and are always used in conjunction with a
treatment unit capable of consistently providing effluent with 10 mg/L five-day carbonaceous
biochemical oxygen demand (cBODs) and 10 mg/L suspended solids (SS). A SBT leaching bed
is a pressurized distribution system which delivers regular timed doses of effluent to small
diameter laterals (typically 25 mm PVC pipe) supported inside of a plastic chamber. The laterals
are perforated at regular intervals on the top of the pipe with an adequate number of orifices on
the bottom to provide self-drainage to prevent freezing during cold weather. When the dosing
pump starts, effluent is forced along the entire length of the lateral and sprayed upwards where it
hits the chamber and trickles down into the soil. The pump is sized to account for friction losses,
static losses, and a residual pressure head of at least 600 mm at the furthest point from the pump.
This ensures the entire footprint of the leaching bed is utilized and provides a more efficient
distribution and use of the soil absorption system. For soils with T-times of up to 50 min/cm, hourly
dosing is generally sufficient to allow the ponded water in the trench to infiltrate into the soil.

CIM °
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Septic Tank, Pumping Chamber & Level IV Treatment Unit Clearances

As per Section 8.2.1.6.(1), the septic tank, level IV treatment unit and the pumping chamber will
meet the minimum clearances for treatment unit listed in the OBC Table 8.2.1.6.A. In addition, as
per 8.7.4.0.(11), the distances set out in column 2 of Table 8.2.1.6.B. shall be increased by twice
the height that the leaching bed is raised above the original grade. The current grade at the site
where the septic system will be installed is 90.950 meters above sea level (m ASL). The SBT will
be raised with a sand mantle below the SBT. The top of grade of the SBT at the highest elevation
is 91.6 m. Therefore, the minimum clearances must be increased by 1.3m. A summary of the
clearances required for the treatment units (septic system, pumping chamber, and level IV
treatment unit) and the SBT leaching bed at the Fastfrate facility septic system is given in Table
2-4 and Table 2-5 below, respectively.

It is noted that there will be a SWM facility located east of the septic system, which will be
considered as a pond for establishing minimum separation requirements.

Table 2-4: Minimum Clearances for Treatment Units
Additional Total

Treatment

. Clearance Clearance
. | _U_nlts required for required for
Object ® CII(\aA;?;rr?génm the Treatment the Treatment
a Units at Units at
Fastfrate, m @ Fastfrate, m ©®
Structure 15 1.3 2.8
Well 15 1.3 16.3
Lake 15 1.3 16.3
Pond 15 1.3 16.3
Reservoir 15 1.3 16.3
River 15 1.3 16.3
Spring 15 1.3 16.3
Stream 15 1.3 16.3
Property Line 3 1.3 4.3
Notes:
1. Columns 1 and 2 are taken from OBC Table 8.2.4.6.A
2. [SBT Top of Grade (91.6 m) - Original ground elevation (90.95 m)] x 2
=13m
3. Total Clearances required for the Treatment Units for the Fastfrate
facility

CIM/KF 7
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Table 2-5: Minimum Clearances for Distribution Piping and Leaching Chambers

Distribution Additional Total Clearance
Piping and Clearance required for the SBT
. 1 Leaching required for the leaching bed at
Object @ ch : =
ambers SBT leaching Fastfrate
Minimum bed at Fastfrate,
Clearance, m ® m @
Structure 5 1.3 6.3
Well with a watertight
casing to a depth of at 15 1.3 16.3
least 6 m
Any other well 30 1.3 31.3
Lake 15 1.3 16.3
Pond 15 1.3 16.3
Reservoir 15 1.3 16.3
River 15 1.3 16.3
Spring not used as a 15 13 16.3
source of potable water

Stream 15 1.3 16.3
Property Line 3 1.3 4.3

Notes:
1. Columns 1 and 2 is taken from OBC Table 8.2.4.6.B
2. [SBT Top of Grade (91.6 m) - Original ground elevation (90.95 m)] x2=1.3 m
3. Total Clearances required for the Treatment Units for the Fastfrate facility

Pumping Chamber

In accordance with sentence 8.7.6.1(3) of the OBC, the pump chamber should have a volume
between 50% and 75% of the daily design capacity is recommended. Therefore, it is
recommended the pump chamber have a minimum working capacity of 19,200 L.

Submersible Pumps

Wastewater will flow by gravity to the septic tank, and then by gravity to the pumping chamber.
The discharge from the pumping chamber and the rest of the system will be pressurized and
require submersible pumps. Submersible, readily available and replaceable pumps are wired and
rated for an effluent with 3 mm to 20 mm solids handling capacity. An alternating duplex pump
configuration is recommended to allow time for service in the event of a pump failure. The
specified pump must have a capacity equal to or greater than the calculated maximum pressure
requirement as per the SBT design at the design flow. Five submersible pumps will be required:

+ Two pumps for the pumping chamber discharge which will operate in a duty / standby
configuration with rotation on stop, time, and failure

+ Two pumps for the level IV treatment discharge which will operate in a duty / standby
configuration with rotation on stop, time, and failure

+ One pump for the level IV treatment discharge that will recycle effluent upstream of the septic
tank.
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The submersible pumps will be provided by the level IV treatment unit supplier, Waterloo Biofilter.
Waterloo Biofilter typically specifies Little Giant WS Effluent Series submersible pumps. As per
item 8.6.1.3.(4), when a pump or siphon is required the pump or siphon shall be designed to
discharge a dose of at least 75% of the internal volume of the distribution pipe within a time period
not exceeding fifteen minutes. Therefore, the volume required to dose 75% of 175 m of 50 mm
diameter schedule 40 PVC pipe is approximately 64.5 L within 15 minutes, or a required pump
flow rate of 4.30 L/min (0.07 L/s). Sentence 8.7.6.1.(2) requires residual pressure (minimum
600 mm as per sentence 8.7.6.1.(2) at the furthest lateral) to ensure the entire bed is
dosed.

The Little Giant WS Effluent Series provides include submersible pumps capable of dosing 1.70
L/s to 9.5 L/s, depending on the model. With a minimum flow rate of 0.07 L/s, the Little Giant
submersible pumps will provide more than the minimum required dosing flowrate. There are
several Little Giant WS Effluent Series submersible pump models. The Hazen William formula
was used to calculate the theoretical total dynamic head (TDH) in meters of each of the three
pumping scenarios and plotted against the different Little Giant submersible pump curves to find
the theoretical operating flowrate. A summary of the results in listed in Table 2-6 below. Refer to
Appendix E for the pump system curves and calculations.

Table 2-6: Theoretical Pumping Flow Rates

Recommended Theoretical Operating
Pump Model Point
Pumping Chamber Discharge WS50HM-12-20 3.2 L/sat12.8 m TDH
Level IV Treatment Discharge to SBT WS100HM-12-20 | 2.2 L/s at 23.8 m TDH
Level IV Treatment Discharge Recycle WS50M-20 5.7L/sat3.1 mTDH
Line

Level IV Treatment Unit

A Level IV Treatment is required for SBT type leaching beds. The Waterloo Biofilter level IV
treatment unit will be designed to meet the level IV treatment effluent requirements of 10 mg/L for
both SS and cBODs, as listed in Table 2-7 (adapted from OBC Table 8.6.2.2.).

Table 2-7: OBC Treatment Unit Levels and Required Effluent Concentrations
Column 1 Column 2

Classification of | Suspended %OBllan(z?
Treatment Unit®  Solids @ >
1 Level Il 30 25
2. Level llI 15 15
3 Level IV 10 10

Notes:

1. The classifications of treatment units specified in Column 1 correspond to the levels of treatment described in
CAN/BNQ 3680-600, “Onsite Residential Wastewater Treatment Technologies”.

2. Maximum concentration in mg/L based on a 30-day average.
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The level IV treatment unit must be certified to CAN/BNQ 3680-600 “Onsite Residential Water
Treatment Technologies”. The treatment units installed in Ontario typically either use aeration or
a filter media to provide treatment. Aeration treatment units have higher operation and
maintenance costs and effort as blowers are required in addition to pumps. Filter media type
treatment units do not require blowers and require the filter media to be replaced approximately
every 10+ years or to the manufacturer’s recommendation. A filter media type level IV treatment
unit such as a Waterloo Biofilter is recommended for this application. The sanitary waste from the
warehouse will flow by gravity to the septic tank, where settling will occur, and the effluent will
flow by gravity to a pumping chamber. The pumping chamber will consist of 2 pumps (duty/
standby configuration with frequent rotation via an alternating timer), which will pump the effluent
to the level IV treatment unit to evenly dose the filter media. The filtered water will then be either
pumped to the shallow buried trench by one of two pumps (duty / standby configuration with
frequenting rotation on an alternating timer) or recycled to the inlet of the septic tank by a third
dedicated pump. All pumps will be controlled and monitored by a common control panel for remote
monitoring, control, and data logging over a stable cellular network to Waterloo Biofilter who will
contact personnel from the Fastfrate facility. Alarms include high water, float failure and pump
failure from the Waterloo Smart Panel. A flow schematic of the system is given in Figure 2-1
below.

Approximately 38,400 L
Level IV Treatment Unit with

Min. 38,400 L Septic Tank Pumping Chamber Filter Media
P
_____ » = >
P
| l
Gravity ==mm==- >

To Raised Shallow Buried

P d
umped —— Trench Leaching Bed

Due to the shallow groundwater seepage observed at 1.8 to 2.4 m below the surface and the
requirement that the bottom of the leaching bed must be a minimum of 900 mm above the top of
the high ground water table, the leaching bed must be raised. Due to the size constraint of the
system, a SBT with a sand mantle is recommended. The sand mantle will be approximately 15 m
in total length with the last 3 meters of the mantle changing direction slightly more north-west than
the first 12 m of the mantle. Even with the irregular shape of the mantle, effluent will flow through
the mantle as the T-time of the sand mantle will be imported sand fill with a percolation rate of 6
to 10 minutes/cm and have a maximum 5% if fines passing through a No. 200 sieve.
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The length of the SBT distribution pipe laterals is calculated based on the T-time and the Table
8.7.3.1 in the OBC. The percolation tests of the native soil in the area of the proposed septic bed
yield 12 to 20 minutes/cm according the GHD report. As per Table 8.7.3.1 in the OBC, a
percolation between 1 to 20 minutes/cm corresponds to the following formula to calculate the
length of distribution pipe required:

Where:
L = The length of distribution pipe in m
Q = Total Daily Design Flow Rate (12,800 L/d for the Fastfrate Facility)

Therefore, the SBT must have a minimum distribution pipe length of 171 m (rounded up to the
nearest meter). The OBC stipulates the maximum length of a SBT distribution run is 30 m as
specified in clause 8.7.3.2(2)(a). To accommodate the clearances for the SWM pond and property
line, 7 distribution pipe runs of 25 m (175 m total) is recommended.

Each lateral shall include a test port at the end of each line. Each test port will have a long radium
sweep bend at the end, equipped with a normally closed ball valve and a removal plug with a
drilled orifice the same diameter as the lateral spray orifices. The test ports are intended to allow
individual line squirt testing and testing of all lines at once. The plugs will be removable to allow
line flushing and cleaning as necessary.

The spray orifice size is important in the flow/pressure calculation, and it is recommended that 3
mm sizing be used as a default. OOWA best practices recommends orifices are spaced between
0.6 to 1.2 m along the lateral for even distribution of effluent. The orifices for the Fastfrate facility
are specified to be spaced 0.6 m apatrt.

In addition to the spray orifices, drain orifices are recommended to be evenly spaced, facing
downward, on each lateral to allow for drain-out and prevent freezing between pump cycles. It is
recommended to have a drain orifice every 2 to 4 spray orifices, offset from the spray orifices and
having orifice shields installed to prevent erosion of the trench base. The drain orifices will be
spaced every 3 m apart and will be offset from the spray orifices.

OOWA Best Practices recommends the manifold should be at least one trade size larger than the
laterals, typically between 32 mm (1.25” nominal) and 50 mm (2” nominal). The distribution
laterals will be 25 mm diameter Schedule 40 PVC, and the manifold will be 50 mm diameter
Schedule 40 PVC. Each lateral will include a ball valve for isolation and a 50 mm to 25 mm
reducer. The components of the SBT leaching bed are given in the section below.

Fill will be required for the raised SBT system. The contact area at the base of the fill system was
carefully considered. The contact area between the fill and the native receiving soils is important
in order to safely transition treated effluent from the fill to the native soils without causing
environmental risks. Due to inconsistent native soil type at the site and as a precaution, a sand
mantle is recommended.
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The mantle for the Fastfrate septic system was designed according to Option 2 of the Ontario
Onsite Wastewater Association (OOWA) Best Practices: Shallow Buried Trench Guidance
Document:

The contact area between the native soils and the fill material is which the SBT bed and mantle
area should be at least equal to the following formula:

_QXxXT
~ 850

Where:

A = Contact Area (m?)

T = The T-time of the receiving soils (a conservative T-time of 20 minutes/cm was used)
Q = Total Daily Design Flow Rate (12,800 L/d for the Fastfrate facility)

Therefore, the minimum recommended mantle area is 302 m?. The total mantle surface area
provided (extended and beneath the SBT) has an approximate contact surface area of 660 m?
and is over double the minimum surface area as calculated by the OOWA Best Practices.

Each lateral shall include a test port at the end of each line this may be an individual access port
at the end of each lateral. Each test port will have a long radium sweep bend at each test port
equipped with a normal closed ball valve and a removal plug with a drilled orifice the same
diameter as the lateral spray orifices. The test ports are intended to allow individual line squirt
testing and testing of all lines at once. The plugs will be removable to allow line flushing and
cleaning as necessary.

The orifice size is important in the flow/pressure calculation, and it is recommended that 3 mm
sizing be used as a default. OOWA Best Practices recommends orifices are spaced between 0.6
to 1.2 me along the later for even distribution of effluent. The orifices for the Fastfrate facility septic
system are specified to be spaced 0.6 m apart.

The drain orifices are evenly spaced, facing downward, on each lateral to allow for drain-out and
prevent freezing during pump cycles. It is recommended to have a drain orifice every 2 to 4 spray
orifices, offset from the spray orifices and having orifice shields installed to prevent erosion of the
trench base. The drain orifices will be spaced every 3 m apart and will be offset from the spray
orifices.
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OOWA Best Practices recommends the manifold should be at least one trade size larger than the
laterals, typically between 32 mm (1.25” nominal) and 50 mm (2" nominal). The distribution
laterals will be 25 mm diameter Schedule 40 PVC pipe, and the manifold will be 50 mm diameter
Schedule 40 PVC pipe. Each lateral will include a ball valve for isolation and a 50 mm to 25 mm
reducer. To summarize, the components of the SBT system for the Fastfrate facility include:

Treatment Unit certified to Level IV CAN/BNQ 3680-600 “Onsite Residential Wastewater
Treatment Technologies”

Dosing pump chamber and pumps equipped with timer controls.
Forcemain from dosing chamber to distribution manifold which typically is PVC schedule 40
Manifold (header) assembly, consisting of 50 mm (2”) pressure pipe (PVC Schedule 40)

Laterals in the leaching bed consisting of 25 mm (1”) pressure pipe (PVC Schedule 40) with
3 mm orifice holes spaced evenly along the top of the pipe and 3 mm drain holes on the bottom

Pipe support to keep the lateral off the bottom of the trench

Leaching chamber covering the laterals. Large diameter pipe cut in half is not acceptable, as
the footprint of the sidewalls is not sufficient to prevent settling of the chambers over time.
Chambers with a wide resting foot are preferred.

Filter cloth over the chambers

“Sweep 90’ fitting extending within 10 cm of the finished grade at the end of each lateral. The
vertical piece may be equipped with a ball valve if desired, and terminate with a threaded cap.

The septic, pump chamber, and level IV treatment unit tanks will require to be wrapped in a
waterproof material to prevent groundwater infiltration. Due to the inconsistency of the fill material
observed and the shallow groundwater seepage encountered by GHD, the leaching bed will be
required to be raised. The 100-year flood elevation is 90.1 m ASL, therefore the SBT leaching
bed and sand mantle have been designed to be above this elevation as not to flood out the septic
system during a 100-year storm event. It is recommended prior to placement of the imported fill
that any surficial organics are to be removed from the tile bed and mantle area. Additionally, the
existing fill material is recommended to be compacted to ensure uneven settlement does not
occur.

Sanitary Servicing Summary and Conclusions

The sanitary servicing design for the proposed development conforms to the requirements of the
City of Ottawa Sewer Design Guidelines, 2012, as amended by all applicable Technical Bulletins.

The on-site wastewater disposal system (Septic Tank, Level IV treatment unit and shallow-buried
trench system) conform to the requirements of the Ontario Building Code part 8. However, due to
the Total Daily Design Sewage Flow being >10,000L, and ECA from the MECP will be required
for this system.
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3. Potable Water Servicing

3.1 Existing Conditions

The site is currently undeveloped and is not serviced by municipal watermains. As such potable
water for this site will be provided by a groundwater supply well. Refer to the GHD’s
Hydrogeological Assessment (GHD, 2021a) for more information.

3.2 Building Water Demands (Domestic and Fire Protection)

3.2.1 Potable Water Quantity Requirements

Based on design flows from the OBC, the average daily water use for the facility is 8.9 L/min
(Table 3-1). Considering a peak demand of 35.6 L/min (average demand * 4), the well discharge
of 60 L/min in the Hydrogeological Report will sufficiently meet the water demand requirements
of the facility.

Table 3-1 Potable Water Design Flows

Rl Design Basis for
Parameter as per OBC (L) as per Fg ; Flow (L/d) ®
OBC astfrate

Warehouse
a) Per water closet, and 950 7 6,650
b) Per loading bay 150 41 6,150
Total Daily Design Flow 12,800
Notes:
1. Column 2 x Column 3 = Column 4 (e.g., 950 L x 7 = 6,650 L/d)

Water demands were also determined per the City of Ottawa Design Guidelines for comparison
purposes. The peak water demand obtained using this method is 0.62 L/s (37.2 L/min). This
value is also within well discharge capacity. (Table 3-2).

Table 3-2 Potable Water Design Flows — City of Ottawa Design Guidelines

Average Maximum Maximum

Daily Daily (Peak) Hour
DR e Demand Demand Demand
(L/s) (WE)) (L/s)
Residential 0.00 0.00 0.00
Commercial 0.23 0.35 0.62
Total 0.23 0.35 0.62
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3.2.2 Fire Protection Quantity Requirements

3.221

3.2.2.2

3.2.2.3

The facility is not connected to a municipal water supply and will therefore require other means of
fire protection. The fire protection volumes to be provided and a description of the proposed fire
protection system are presented in this section.

Fire Protection Volume — Building Mechanical Fire Protection Requirements

The required volume of water available for fire protection shall be calculated based on NFPA13
requirements:

m
(02 gflzz ) * (1500 £t?) + 250 gpm|  60min = 33,000 US Gal. = ~123.9m’

Where:
250gpm = Hose Allowance Requirement (NFPAL13)
60min = Duration Requirement (NFPA13)

Fire Protection Volume — FUS requirements

The FUS method was used to determine the Fire Protection Volume required for this site.

The resulting fire protection volume required is of 480 m3, for 1 hr of fire protection @ 8000
L/min (Appendix D).

Fire Protection System

The proposed SWM wet pond shall be used for storing water for fire protection. Refer to
Section 4.5 for more information on the design of the proposed SWM pond.

A fire pump located in a 2-hour fire rated mechanical room in the building shall serve the Fire
Protection system. The fire pump inlet shall be connected to an 8m deep sump, to be
hydraulically connected to the pond via an intake pipe at the base of Pond.

To ensure that the fire protection volumes are adequate during winter conditions, the maximum
ice thickness on the permanent pool of the SWM wet pond was determined based the Annual
Freezing Degree Days method. Based on an Ice cover condition coefficient of 2.4 and the
Annual Freezing Degree Days value 785 °C-day for 2019, the ice thickness of 67.24 cm was
obtained. Based on this calculation, the design ice thickness used is of 69 cm. Detailed
calculations are presented in Appendix D.

In the permanent pool of the proposed SWM pond, fire protection volumes of 520.3 m® and
987.9 m® with and without ice cover respectively. These volumes satisfy the FUS and NFPA
13 requirements, and will supply the building fire protection intake, and two (2) dry hydrants.

A free-standing Siamese connection will be located outside the front entrance and would be
used to supply the sprinkler system if the pump within the shaft were unable to draw water
from the fire protection pond.

The large volume provided in the permanent pool is required to satisfy the minimum depth of
water above the building fire protection and dry hydrant intakes, per City of Ottawa detail W53.
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To prevent exfiltration and maintain the water level of the permanent pool, the SWM pond will
be constructed with a liner. In the event the water level in the sump & pond drops below the
minimum level, makeup water will be provided to the sump and pond from the well to mitigate
losses due to infiltration and evaporation. Alarm indicators will monitor the levels in the sump
& pond, and will control the supply of makeup water to the pond and sump from the well.

The building fire protection system requires 250 US gal. per minute (15.8 L/s) per NFPA 13.
As such, the building fire protection intake was sized as a 300mm pipe, slopes at 0.1% with a
capacity of 33 L/s under gravity free flow conditions (Factor of safety = 1.90). An intake screen
capacity of 64 L/s is also specified for the building fire protection intake (Factor of safety =
4.05).

Proposed Water Supply Well

Well Quality

Samples tested from an existing water supply well confirmed that there were no health-related
parameters in exceedance of the Ontario Drinking Water Standards (ODWS). There were several
parameters that exceeded their respective ODWS for aesthetic objectives including hardness,
total dissolved solids, turbidity, manganese, and iron. These parameters will require commercially
available treatment equipment (for example a water softener for treatment of hardness). The
treatment systems will be determined later in the design process. A detailed breakdown of test
results is presented in GHD’s Hydrogeological Assessment (GHD, 2021a).

As a proactive measure, it is recommended that bacteriological treatment (i.e., ultraviolet
treatment) be used at a minimum. It is anticipated that the well system will be regulated and will
require treatment to meet appropriate standards to ensure potable water is available to employees
and visitors. A water treatment specialist should be retained for treatment and a qualified engineer
should review the final treatment system before use.

Well Quantity

The water supply well referred to as TW-2 in the Hydrogeological Assessment is capable of
providing long-term quantities of groundwater at a pumping rate of 60 L/min based upon the
pumping test completed (GHD, 2021a). After 6 hours of pumping, the well drawdown was 1.15
m with 23.9 m of available drawdown remaining. A total of 21,600 L was pumped from the well
during the testing.

Based upon the septic total daily design values of 12,800 L/day, the well exceeds the daily design
guantities estimated. The actual water volume required for the development on a daily basis is
expected to be much less than 10,000 L/day. The water supply well and the aquifer that it is
drilled into can safely provide the long-term quantities required for this development based upon
the testing completed without significant interference to future and existing neighbouring wells.

Conclusion — Potable Water Servicing

The proposed well will provide sufficient potable water supply for the development, while the
proposed SWM pond permanent pool will provide sufficient fire protection volume for the
development.
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Background

As previously mentioned, the subject site is currently vacant and is part of the Hawthorne
Industrial Park (HIP). The site is generally flat and slopes towards the North-East corner before it
reaches the 6m tall embankment and reaches Christie Creek on Rideau Road. There is a fill layer
of approx. 6m thick across most of the site.

The HIP sector and the Fastfrate site are subject to the HIP Stormwater Management Report and
associated drawings (Appendix A), developed by J.L. Richards and dated May 2009. This report
established the Stormwater Management design for the HIP, which was then used as the design
basis for the roads, open ditch system, and HIP SWM facility (refer to Drawings issued for MOE
Approval; Appendix A).

The HIP SWM facility, located east of the industrial site, only provides stormwater quantity control
for the HIP sector. The HIP SWM facility controls storm events up to the 2 -year post-
development peak flow to 50% of the 2-year pre-development peak flow; and controls post-
development peak flows to pre-development levels for storm events ranging from the 2-year to
the 100-year recurrence. The HIP SWM report specifies that individual parcels of the HIP must
provide stormwater quality control.

Stormwater Management Strategy
Deviations from the HIP SWM Report & Drainage Plan

The proposed SWM strategy for this site deviates from that of the HIP SWM report.

The drainage plan for the HIP divides the drainage of the Fastfrate site between two outlets. Part
of the site drains to Christie Creek while the remainder drains to the HIP SWM facility via the open
ditch system along Somme Street. (Figure 4-1).

To simplify the SWM strategy the drainage distribution between both outlets has been altered
from what was presented in the HIP SWM report, redirecting more runoff towards the HIP SWM
facility (Figure 4-1). This simplifies the site grading and allows all quality control measures to be
in a single location. Therefore, the proposed conditions require quantity control (through on-site
retention) to respect the allowable release flowrates up to the 100-year storm stipulated in the
HIP SWM report.
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Proposed SWM -
Areas Draining to
Christie Creek

HIP SWM -
Areas Draining to
Christie Creek

“AArea Draining to the
~|HIP SWM Facility

HIP SWM -
Area Draining to the

Figure 4-1 SWM Drainage Area from HIP SWM (left), and from Proposed SWM (right)

The original drainage plans and sewer design sheets for the HIP sector, as well as the proposed
SWM plan for the Fastfrate site are provided in Appendix B.

4.2.2 Allowable Post Development Flow Rates

The allowable release rate was determined based on parameters of the HIP SWM report, Sewer
Design sheets and SWM plans as summarized in Table 4-1.

Table 4-1: Post-development Allowable 100-year Release Flows — HIP SWM Facilit

Catchment Runoff Time of Rainfall Release Rate
Catchment ID area Coefficient  Concentration Intensity (Lls)
(ha) (factored) (minutes) (mml/hr)
Fastfrate Site -
3.06 0.88 19.43 122.15 906.87
HIP SWM Report

Based on this calculation, the storm runoff under post-development conditions for the site area
draining to the HIP SWM facility must be controlled to the allowable release rate of 906.9 L/s, up
to and including the 100-year storm event.

Using this allowable release rate, the resulting unit release rates (as L/s/ha) were determined for
the Fastfrate site, assuming an identical time of concentration for the proposed Site SWM (Table
4-2; Appendix C, pages 2- 4).
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Table 4-2: Post-development Allowable 100-year Release Rates — HIP SWM Facilit

Catchment Runoff Allowable Release Flow Allowable Release Rate

Catchment ID area Coefficient -100-year - 100-year

(ha) (factored) (LIs) (L/s/ha)
Fastfrate Site -

3.06 0.88 906.9* 296.89
HIP SWM Report
Fastfrate Site -

3.66 0.88 906.9 247.78
Proposed SWM

4.3

4.4

44.1

Design Criteria and Assumptions

+ Quality control requirements: 80% TSS Removal must be provided for our site as required by
the South Nation Conservation Authority (SNCA).

+ Per the HIP SWM report, the existing open ditch system is designed to the 100-year event,
and the existing culverts are designed to the 10-year event.

+ The current site plan deviates from the HIP SWM report. To conform with the original SWM,
the 100-year allowable release rate to the SWM facility must remain at 906.9 L/s (refer to
Section 4.2.2).

Proposed Storm Servicing

All detailed SWM calculations are presented in Appendix C.

Stormwater Quality Control

As specified in the HIP SWM report, the HIP SWM facility was not designed to provide quality
control. It was anticipated that each individual parcel was to provide its own quality control and
achieve the normal level of protection (70% TSS Removal).

Through consultation with the South Nation Conservation Authority (SNCA, refer to Appendix G)
the quality control requirements for the HIP parcels have been revised to the enhanced level of
protection (80% TSS removal).

The portion of the site that naturally drains into Christie Creek will not require quality treatment
since this area will remain undeveloped and vegetated. Therefore, only the developed portion of
the site draining towards the Somme Street ditches and to the existing HIP SWM facility will be
treated for quality.

The quality control requirements will be achieved using a combination of grassed swales and a
wet pond, operating as a “treatment train”. The grassed swales, which are sloped to promote
infiltration and low channel velocities (<0.5 m/s) will provide the required pre-treatment for the wet
pond.

The wet pond was designed based on the volumetric water quality criteria, as presented in Table
3.2 of the MECP SWM guidelines (2003). The wet pond requires a total water Quality Storage of
824m3. In the pond dimensioning, at least 677 m? will be provided in the permanent pool and at
least 146m?* will be provided as extended detention (Table 4-3).
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For this facility, the extended detention volume will be retained for a period of 12 hours, as per
the MECP SWM Guidelines on wet ponds with < 8 ha of drainage area.

Table 4-3: Wet Pond Volume Calculations — 70% Impervious; 80% TSS Removal

Control Area Storage Volume Catchment Area Required Storage Volume
(m3/ha) (LE)) (md)
Permanent Pool 185 6771
3.66
Extended Detention 40 146.4

4.4.2 Stormwater Quantity Control

The anticipated post-development flow rates and required storage when controlled to the
allowable post-development release rate are summarized in the table below.

Control Area 100-year Release Rate Available Storage Volume 100-year Storage Volume
Lis
Roof Areas 212.6 137.4 115.1
SWM Pond 906.9 729.2 280.51

For the warehouse and office building, the proposed release rate for roof runoff is 212.6 L/s. This
release rate generates 115 m? of roof storage. This value is conservative with respect to the
maximum available (Table 4-4).

To restrict stormwater discharge to the allowable release rate of 906.9 L/s, a storage volume of
281 m?is proposed in the SWM pond and a storage volume of 115 m? is proposed on roofs for a
total of 396 m? (Table 4-4). These volumes do not account for surface storage within swales,
storm sewers, and culvert sections. Refer to Appendix C for detailed stormwater storage
calculations.
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The proposed SWM system will be equipped with a backflow preventer and enough storage
capacity on site to ensure the site SWM is not overwhelmed in the event of prolonged surcharging
of the receiving open ditch system during the 100-year event.

4.4.3 Municipal Ditch and Culverts

The two entrances to the site cross the existing open ditch system and require installation of
culverts. The sizing of the culverts was determined with consideration of the upstream municipal
culverts since the SWM system outlet for stormwater is situated downstream of these culverts.
Culvert sizing suitability calculations can be found in Appendix C.

4.4 4 Site Ditches and Culverts

The site's swales and culverts were sized based on capacity to convey the 100-year peak flow
under free flow conditions of the site's storm outlet. Culverts were sized using a constant tailwater
elevation.

Table 4-5: Culvert Sizing Summary

Culvert Q (L/s) HWI/D HW elevation TW elevation
East Ditch 1x CSPA 910x660 405 1.13 90.160 89.800
West Ditch 1x CSPA 910x660 231 0.93 90.09 89.800
STM Pond Transfer Culvert 2x CSPA 1030x740 907 0.81 89.820 89.510

Detailed calculations supporting the culvert sizing are available under Appendix C.
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Building Service Connection

A 600 mm storm sewer service connection will be provided on the south side of the proposed
building and will be directed towards the SWM pond. The storm sewer will convey controlled runoff
from the roof and uncontrolled runoff from catchments A4 and A5 (refer to Appendix B — SWM
plan).

Deviations from the Sewer Design Guidelines — Swale Minimum Slope

The slope of the swales conveying stormwater for this site are inferior to the minimum slope
specified in section 6.4.1 of the Sewer Design guidelines.

The grassed swales are intended to contribute to runoff quality control, operating with the
proposed wet pond as a “treatment train”. The reduced slope of grassed swales promotes
infiltration and low channel velocities (<0.5 m/s). This improves the effectiveness of grassed
swales for runoff quality control (LID SWM Planning and Design Manual).

Based on the interpretation from percolation tests for this site, the soil infiltration rate can be
estimated to range between 30 to 50mm/hr. With dry swales, an underdrain is typically
recommended if the soil infiltration rate is <15 mm/hr.

As such, the risk of prolonged ponding of water in the ditches is mitigated by the soil infiltration
rate and presence of on-site existing fill and well draining soil.

CIM =
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4.5 Proposed SWM Pond Sizing
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A summary of the required volumes to be provided in the Wet Pond is presented in the table
below.

Table 4-6: Summary of Required SWM Pond Volumes

Parameter Required Volume

Retention Volume 280.51 Table 4-4
Extended Detention 146.4 Table 4-3
Fire Protection Volume 480 Section 3.2.2.2
Permanent Pool for Quality Control 6771 Table 4-3
Sediment Accumulation Volume (25 years) 208 Section 4.6.1

A summary table of the pond volumes is presented below (Table 4-7).

Table 4-7: Summary of Provided SWM Pond Volumes
Bottom Provided Required

Top Elevation Depth

Control Volumes Elevation Volume Volume
(m ASL) (m ASL) (m) (md) (md)
Freeboard to Overflow 90.100 90.150 0.050 50.2 -
Retention Volume 89.500 90.100 0.60 560.10 280.51
Extended Detention 89.300 89.500 0.200 169.1 146.4
Fire V\(’:'t:vfre 87.700 88.610 0.690 520.3
Protection 480
el Normal 87.700 89.300 160 987.9
Permanent Pool Depth of Fire Protection 87100 87700 0.600 243.4 i
(PP) Intake
SR GO 86.100 87.100 10 229.9 205
Volume
Total PP Volume 86.100 89.300 3.2 1510 677.1
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4.6 Calculations

4.6.1 Sediment Accumulation Volume

Based on the MECP SWM planning and design guidelines, a conservative estimate of the
sediment accumulation volume required for a duration of 25 years is 205 m3 assuming an annual
TSS loading of 2.84 m®/hal/year and a removal efficiency of 80%.

4.6.2 Pond Controls

As defined in the City of Ottawa Sewer Design Guidelines (2012), the Rational Method is a valid
approach to determination of peak flows and pipe capacity for drainage areas of less than 40 ha
in size. Thus, the Rational Method has been used in the determination of required storage
volumes to store the 100-year storm events to the pre-determined allowable release rates.

4.6.2.1 Extended Detention Control (Quality)

The wet pond will use a 200mm reverse pipe with one 80 mm dia. orifice plate to control the
detention time to the minimum detention time of 12h, per MOE Guidelines for drainage areas less
than 8 ha.

Using equation 4.10 from the MECP SWM guidelines resulted in a drawdown time of 15.53 hours.

2A ' "
{t = —_— (h|”" — h;‘"‘J Equation 4.10: Drawdown Time

CA,(2g)"

Where:

t = drawdown time in seconds

A, = surface area of pond (m?)

C = discharge coefficient

A, = cross-sectional area of the orifice (m?)

g = gravitational acceleration constant

h, = starting water elevation above the orifice (m)

h, = ending water elevation above the orifice (m)

Lo
CAp(29)°3

_ 2(876.75) ©

(0.63)(0.005)(2 * 9.81)05

t = 55906 s = 15.53 hours

(142 - )

t 20.5 _ 00.5)
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4.6.2.2 Release Rate Control (Quantity)

The release rate control, under free flow conditions, will be achieved by one 600x1040mm
rectangular orifice set at an invert elevation of 89.500 m ASL. Under free flow conditions, this
opening will act as a weir, and will control the 100-year release rate to 904.6 L/s on average.

Table 4-8 Resulting

Release Rate Control Flow condition Average Release Flow

Release Flow with Proposed Controls
Max. Water Surface Elevation
at pond outlet

(m ASL)

(Ls)

Free Flow Condition 904.6 9.100

4.7 SWM Conclusions

The storm servicing design for the proposed development generally conforms to the requirements
of the City of Ottawa Sewer Design Guidelines, 2012, as amended by all applicable Technical
Bulletins. The storm servicing design also conforms to the HIP SWM report (J.L. Richards ,2009).
Justifications have been provided where deviations were proposed by the SWM strategy.

The allowable release rate for the site post-development was calculated to be 906.9 L/s. Itis
expected that this can be achieved via roof storage and the proposed SWM wet pond.

A Roof Flow Control Declaration will be provided upon completion of the Mechanical and
Structural design.
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Appropriate measures must be taken to control erosion and sedimentation during the construction
process for the proposed development. Sediment will be trapped on site, implementing the
Ontario Ministry of Natural Resources and Forestry’s (MNRF) “Guidelines on Erosion and
Sediment Control for Urban Construction Sites,” to assure proper control measures are upheld.
Furthermore, the following measures must be considered:

Supply and install silt fences (as per OPSD 219.110) along the perimeter of the impacted
lands, including borrow and stockpile areas resulting from topsoil stripping or excavating
activities; locations determined during field grading operations;

Catch basin inserts must be used within the limits of the project and must remain in place until
project completion. The inserts must also be inspected regularly and corrected as deemed
necessary;

A dewatering system, such as a sedimentation basin or approved equivalent, shall be
implemented to filter sediments from an excavated trench should dewatering and pumping
operations become necessary, all in accordance with the City of Ottawa Sewer Use By-Law
2003-514.

All control measures will be carried out in accordance with the following documents:

“Guidelines on Erosion and Sediment Control for Urban Construction Sites” published by
Ontario Ministries of Natural Resources, Environment, Municipal Affairs and Housing, and
Transportation and Communication, Association of Construction Authorities of Ontario, and
Urban Development Institute, Ontario, May 1987.

“Erosion and Sediment Control” Training Manual by Ministry of the Environment, Spring 1998.
Applicable Regulations and Guidelines of the Ministry of Natural Resources and Forestry.

Refer to the following project drawings for additional information: Sediment and Erosion Control
Plan (C004) and Notes Plans (C005 and C006).
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The current study demonstrates how the proposed servicing of the site will be achieved, in that
the proposed SWM strategy conforms to the existing SWM plan and that the proposed Potable
Water, Fire Protection and Sanitary Servicing works will be sufficient to service the proposed
development.

Within the site, all services have been designed in keeping with the City of Ottawa design
requirements and the requirements of the HIP SWM Report.

We trust this site servicing and stormwater management report is to your satisfaction. If you have
any questions regarding this report, please do not hesitate to contact the undersigned.

CIMA+. 2021. Fastfrate Ottawa Warehouse and Distribution Facility Somme Street Ottawa,
ON - Civil Drawings Issued for Site Plan Approval. Ottawa, ON : s.n., 2021.

City of Ottawa. 2012, 2020. Sewer Design Guidelines — as ammended by Technical Bulletins.
Ottawa : s.n., 2012, 2020.

—. 2010, 2020. Water Design Guidelines — as ammended by Technical Bulletins. Ottawa :
s.n., 2010, 2020.

GHD. 2020. Geotechnical Investigation Warehouse and Offices Intersection of Rideau Street
and Somme Street, Ottawa, Ontario. Ottawa : s.n., September 10, 2020.

—. 2021. Hydrogeological Assessment Report — Proposed Commercial Development Rideau
Road and Somme Street Gloucester Con 6 from Rideau River, Lot 26 Ottawa, Ontario .
Ottawa : s.n., January 19, 2021.

—. 2021. Scoped Environmental Impact Study — Proposed Development, Part of Lot 26,
Concession 6, 301 Somme Street, Gloucester, Ontario, City of Ottawa. 2021.

—. 2021. Septic Assessment and Percolation Rate Evaluation — Proposed Commercial
Development Rideau Road and Somme Street Gloucester Con 6 from Rideau River, Lot 26
Ottawa, Ontario. Ottawa : s.n., April 12, 2021.

J.L. RIchards & Associates Ltd. 2009. Stormwater Management Report — Hawthorne
Industrial Park. Ottawa : s.n., May 2009.

Ministry of the Environment. 2003. Stormwater Management Planning and Design Manual.
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Appendix A -
J.L. Richards Storm Water Management Plan

CIME




STORMWATER MANAGEMENT REPORT

HAWTHORNE INDUSTRIAL PARK

February 2009
(Revised April 2009)
(Revised May 2009)-

Prepared for:

- R.W. TOMLINSON LIMITED
5597 Power Road
Ottawa, Ontario
K1G 3N4

Prepared by:

J.L. RICHARDS & ASSOCIATES LIMITED
Consulting Engineers, Architects & Planners
864 Lady Ellen Place
Ottawa, Ontario
K1Z 5M2

JLR 20983



STORMWATER MANAGEMENT REPORT

HAWTHORNE INDUSTRIAL PARK

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

- TABLE OF CONTENTS -
PAGE
INTRODUCTION .. ... 1
1.1 Background ....... ... 1
1.2 General ... ... 1
1.3 Objectives . ... ... 2
STORMDRAINAGE . ... ... i 3
2.1 General . ... .. 3
2.2 Design Criteria . ....... ... 3
STORMSERVICING . ... ... o 5
3.1 General . ... ... 5
3.2 Description of Conveyance Systems and Design Basis . . e 5
3.21 OpenDitchSystem ........ ... ... .o 6
3.22 Culvert System . ....... ... 7
WATER BALANCE .. ... .o 9
WATER QUALITY . .o 10
51 General ... .. 10
52  Water Quality Requirement ................... ... ... .. ... ... . ... 10
HYDROLOGICAL ANALYSIS . ... e 11
6.1 General . ... 11
6.2 Synthetic Design Storm Simulation and Hydrological Parameters .......... 12
6.3 Simulation of Pre- and Post-Development (Uncontrolled) Conditions . .. .. ... 14
6.4  Simulation of Phase-1 Post-Development (Controlled) Conditions . ......... 15
6.5 Simulation of Phase-2 Post-Development (Controlled) Conditions . ......... 17
- 6.6 Simulation of July 1, 1979 Historical Storm Event and Flood Potential . . . . . .. 18
6.6.1 Simulation of July 1, 1979 Historical Storm Event ... .............. 18
6.6.2 Flood Potential ............... .. ... ... o 19

- LIST OF FIGURES -

Figure 1 Key Plan

Figure 2 Pre-Development Storm Drainage Area Plan

Figure 3 Post-Development - Phase 1 Storm Drainage Area Plan
Figure 4 Post-Development - Phase 2 Storm Drainage Area Plan

JLR 20983 J.L. Richards & Associates Limited
February 2009
(Revised April 2009) (Revised Mav 2009) -i-



R.W. Tomlinson Limited

Stormwater Management Report
Hawthorne Industrial Park, Ottawa, Ontario

- LIST OF TABLES -
Table 1 Summary of Peak Flow Rates . . .. ... oo
Table 2 Typical Potential Land Use Breakdown . . .. .........c.uueruneno.. ..
Table 3 Water Quality Infiltration Requirements . ...........................

Table 4 SWMHYMO Simulation Results

Table 5 SWMHYMO Simulation Results

(Post-Development - Phase 1 Controlled Conditions)

Table 6 SWMHYMO Simulation Results

(Post-Development - Phase 2 Controlled Conditions)

- LIST OF DRAWINGS -

Site Servicing & Grading Plan SG
Storm Drainage Area Plans D-ST1 and D-ST2
Plan and Profiles 01, 02 and 03
Stormwater Management Facility SWM1
Erosion and Sedimentation Control Plan ESC
Details DT
- LIST OF APPENDICES -

APPENDIX ‘A’ RATIONAL METHOD DESIGN SHEETS

(1:10 Year and 1:100 Year Design Sheets)
APPENDIX ‘B’ CONVENTIONAL CULVERT DESIGN SHEET
APPENDIX ‘C” WATER QUALITY - INFILTRATION CALCULATION
APPENDIX ‘D’ HYDROLOGICAL PARAMETERS

(CN,, Imperviousness Calculation, Time to Peak Calculation)
APPENDIX ‘E’ SWMHYMO INPUT AND OUTPUT FILES

(Pre - and Uncontrolled Post-Development Conditions)
APPENDIX ‘F STAGE-STORAGE-DISCHARGE TABLE
APPENDIX ‘G’ SWMHYMO INPUT AND OUTPUT FILES

(Post-Development Phase 1 Controlled Conditions)
APPENDIX ‘H’ SWMHYMO INPUT AND OUTPUT FILES

(Post-Development Phase 2 Controlled Conditions)
APPENDIX ‘I’ CERTIFICATE OF APPROVAL - EXISTING SETTLING PONDS
APPENDIX ‘J’ ASSESSMENT OF CULVERT CROSSING DURING

AN EXTREME STORM EVENT ‘
APPENDIX ‘K’ SWMHYMO INPUT AND OUTPUT FILES

(July 1, 1979 Historical Storm Event)
JLR 20983 J.L. Richards & Associates Limited
February 2009

(Revised April 2009 (Revised Mav 2000\ T



STORMWATER MANAGEMENT REPORT

HAWTHORNE INDUSTRIAL PARK

1.0 INTRODUCTION
1.1 Background

In 1999, J.L. Richards & Associates Limited (JLR) completed a Stormwater
Management Study, on behalf of Beaver Road Builders Ltd., for the development of a
proposed area previously referred to as the Hawthorne Road Industrial Subdivision.
The main objective of the1999 Study was to develop a conceptual storm servicing
alternative (including stormwater management) that would support the proposed
development without adversely affecting the hydrological regimes of receiving streams.
The 1999 Study provided a conceptual design of the conveyance system and on-site
storage requirements for the proposed development in order to satisfy the regulatory
agencies of the time, namely the Region of Ottawa-Carleton, the City of Gloucester and
the South Nation Conservation Authority (SNC).

The current landowner, R.W. Tomlinson Limited (Tomlinson), now wishes to complete
the development of the subject land, herein referred to as the Hawthorne Industrial Park
(HIP).

1.2 General

The proposed 70 hectare (ha) site is located immediately southeast of the Hawthorne
Road/ Rideau Road intersection (refer to Figure 1) in the City of Ottawa (formerly in the
City of Gloucester) and is expected to service future industrial operations varying in size.
Over the past decade, the site has been used to dispose of fill materials resulting from
Tomlinson’s construction activities. The fill material has been placed in areas where fill
was required for the construction of the proposed HIP.

Currently, Orgaworld Canada Lid. (Orgaworld), has leased approximately 10 ha within
HIP, which will house the source separated organics program being implemented by the
City of Ottawa in 2009. The Orgaworld site includes a Stormwater Management Facility
with a capacity of 15,994 m?® providing on-site water quantity and quality control.

In addition, a permanent facility within the above subject lands is a total suspended
solids (TSS) treatment facility. Consisting of three (3) ponds, this facility was designed

JLR 20983 J.L. Richards & Associates Limited
February 2009
{Revised April 2009) (Revised Mav 2009\ -
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to provide aggregate wash water management to Tomlinson’s existing quarry operations
on the west side of Hawthorne Road (refer to Appendix ‘I’ for a copy of the Ministry of
the Environment (MOE) Certificate of Approval (C of A) related to these works). In
addition to the existing aggregate wash treatment facility, it is proposed to construct
separate stormwater management facilities to service water quantity and quality
requirements for the HIP.

1.3 Objectives

This Stormwater Managment Report (SWMR) was prepared to demonstrate that the
subject lands can be developed as an Industrial Park Subdivision in compliance with the
current surface water objectives of the watershed. Since the subject lands drain to
Findlay Creek, which is tributary to the North Castor River, storm runoff criteria for this
development must be in accordance with the recommendations of the document entitled
“Shield’s Creek Subwatershed Study, Totten Sims Hubicki Associates, June, 2004",
referred throughout this Report as SCSS. More specifically, the above Report provided
the following design criteria with regard to stormwater:

Water Quantity
~ Peak Flow Post-development peak flows must be controlled to pre-development
levels for storm events ranging from a 1:2 year to a 1:100 year
recurrence.
Infiltration Section 5.5 of the SCSS recommends that the quantity and quality of

groundwater infiltration be maintained to pre-development rates.

Erosion The stormwater management strategy for the proposed HIP must be
developed to maintain the erosion potential to current levels.

Water Quality

The proposed stormwater management strategy for HIP must be developed to meet a
Normal Level of Protection (as per the MOE's publication entitled “Stormwater
Management Planning and Design Manual, March, 2003", referred throughout this
Report as SWMPDM, which corresponds to a standard approach used in urban
development to obtain a targeted total suspended solids (TSS) removal rate of 70%.

JLR 20983 J.L. Richards & Associates Limited
February 2009
(Revised April 2009) (Revised Mav 2009 -2-
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2.0 STORM DRAINAGE
2.1 General

Storm servicing for the HIP was designed using the dual drainage concept, also known
as the minor/major drainage system. The minor drainage system is mainly comprised of
an on-site open ditch and culvert system. The minor system was designed to capture
and convey runoff during frequent storm events up to a 1:10 year recurrence. The
major system formed by swales/ditches, streets, etc. was sized to accommodate runoff
during storm events exceeding 1:10 year up to the 1:100 year recurrence.

The open ditches, culverts and swales were sized using the Rational Method. An inlet
time of 15 minutes and runoff coefficients (C-factors) ranging from 0.20 to 0.90 were
used in the sizing of the conveyance systems. It should be noted, however, that
C-factors used were increased by 10% for the 1:25 year peak flow calculations and by
25% for the 1:100 year recurrence, as per Section 5.4.5.2.1 of the City of Ottawa’s
Sewer Design Guidelines (November 2004). Rainfall intensities (i.e., Intensity-Duration-
Frequency curves (IDF)) required by the Rational Method were also extracted from the
City of Ottawa’s Sewer Design Guidelines. Peak flow rates for the HIP and Hawthorne
Road and Rideau Road are summarized in Table 1 (refer to Appendix ‘A’ for copies of
the Rational Method Design Sheets for the 1:10 year and 1:100 year storm events).

Table 1 - Summary of Peak Flow Rates

Description Peak Flows (L/s)
10 Year 100 Year
Hawthorne Industrial Park (HIP) 5,422 12,814
Hawthorne Road / Rideau Road 3,192 5,417

2.2 Design Criteria

The municipal infrastructure associated with the HIP was designed using the following
criteria:

JLR 20983 J.L. Richards & Associates Limited
February 2009
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The HIP open ditch system was sized with sufficient capacity to convey, under
free-flowing conditions, the 1:100 year peak flow rate, as calculated by the
Rational Method (refer to Appendix ‘A’ for a copy of the 1:100 year Design Sheet).

The Hawthorne Road open ditch system was sized with sufficient capacity to
convey, under free-flowing conditions, the 1:100 year peak flow rate, as calculated
by the Rational Method (refer to Appendix ‘A’ for a copy of the 1:100 year Design
Sheet).

The existing downstream ditch system along Rideau Road was evaluated to
ensure sufficient capacity to convey, under free-flowing conditions, the 1:100 year
peak flow rate, as calculated by the Rational Method (refer to Appendix ‘A’ for a
copy of the 1:100 year Design Sheet).

The culverts included in the HIP and along Hawthorne Road/Rideau Road were
sized with sufficient capacity to convey the 1:10 year peak flow rate without
overtopping the roadway embankment (refer to Appendix ‘A’ for a copy of the
1:10 year Design Sheet).

Given that the receiving watercourse was found to shelter fisheries, the SCSS
recommended that a “normal” level of protection be achieved for quality control.
To fulfill this requirement, industrial sites must direct runoff to an appropriately
sized oil/grit separator unit before stormwater can be conveyed off site to the open
roadside ditch/culvert system. To achieve quality control for the internal roads, it is
proposed to provide infiltration storage volume in the roadside open ditch system,
as per the requirements presented in Table 3.2 of the SWMPDM.

The SCSS recommended that the erosion potential be maintained to current levels
for the receiving water course. To fulfill the above requirement, the two year post-
development peak flow will be controlled to 50% of the pre-development peak flow
rate.

Storage volume is to be implemented for the control of the post-development peak
flows to pre-development levels for storm events ranging from a 1:2 year to a
1:100 year recurrence to comply with the recommendations of the SCSS.

JLR 20983
February 2009
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This Stormwater Management Report (SWMR) has been written to demonstrate that the
subject land could be developed in compliance with the above surface water criteria and
also prepared in accordance with the SWMPDM. The proposed stormwater
management strategy for the HIP was developed to meet a “normal” level of protection,
which corresponds to a standard approach used in land development to obtain a
targeted TSS removal rate of 70%.

STORM SERVICING
3.1 General

Peak flow estimation is an important task that is carried out for any proposed
development. There are several reasons that explain why flood flow rates are computed
as part of site development. The main purpose of these calculations, however, is to
allow for the proper configuration and sizing of the proposed conveyance systems to
minimize the risk of flooding.

Drainage works are designed for a real or hypothetical storm event that may or may not
happen during the lifetime of the facilities. At the onset of the design process, design
criteria are adopted that may vary with the type of project, in recognition of the impacts
of failure. For this particular project, the level of protection adopted (storm events up to
a 1:100 year recurrence) was based on design storm characteristics of an infrequent
storm event having a low probability to occur.

3.2 Description of Conveyance Systems and Design Basis

Flowing water can be conveyed to an outlet by either open-channel flow or pipe flow.
Storm runoff generated by the subject lands is to be collected and conveyed by a
roadside ditch/culvert system before discharging to Findlay Creek via an end- of -pipe
stormwater management facility (SWMF).

Sizing of the conveyance systems was carried out using various levels of service. The
open ditch system was sized with sufficient capacity to convey, under free-flowing
conditions, storm runoff up to the 1:100 year recurrence, while roadway culverts were
sized to provide conveyance of the 1:10 year peak flow rates without overtopping the
roadway embankments.

JLR 20983 J.L. Richards & Associates Limited
February 2009
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As part of this sizing exercise, Storm Drainage Area Plans were prepared and included
in this Report (refer to Drawing D-ST1 for the HIP and Drawing D-ST2 for v
Hawthorne and Rideau Road) that show the delineated area for each of the conveyance
segments (i.e., from node location to node location), along with its assigned runoff
coefficient (C-factor) based on the type of surface. Since the final development of
Hawthorne Industrial Park is unknown at this time, a conservative on-site runoff
coefficient (C-factor) of 0.70 was used. Table 2 illustrates the breakdown of a typical
site that would generate a weighted runoff coefficient of 0.70.

Table 2 - Typical Potential Land Use Breakdown

Type of Surface Area (%) C-Factor
Building 10 1.0
Asphalt Parking 35 0.90
Gravel 35 0.70
Grass 20 0.20
Overall 100 0.70

It should be noted that the C-factors shown on the Storm Drainage Area Plans denote
those associated with 1:10 year peak flow calculations. As recommended in

Section 5.4.5.2.1 of the City of Ottawa’s Sewer Design Guidelines, C-factors shown on
drawings were increased by 10% and 25% for the 1:25 year and 1:100 year peak flow
calculations, respectively (refer to Appendix ‘A’ for copies of the Rational Method Design
Sheets).

3.2.1 Open Ditch System

An open ditch channel is a conduit used to convey flowing water from one location to
another, with a free surface. A channel can be classified as either artificial

(i.e., manmade) or natural. Artificial channels are those constructed or developed as a
result of human activity. This type of conveyance system is usually implemented as a
long and mild-sloped channel built in the ground, which provides conveyance of water
between two points, with sections of regular geometry and shape. An open ditch
system is generally designed to follow site topography and the vertical profile of the
adjacent roadway. The most commonly used shapes for open channel ditches are
trapezoidal and triangular, with the latter shape utilized mainly for ditches servicing small
drainage areas.

JLR 20983 J.L. Richards & Associates Limited
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The open ditches associated with the HIP and Hawthorne Road were sized with
sufficient capacity to convey 1:100 year peak flow rates. As previously noted, the
Rational Method Design Sheets (refer to Appendix ‘A’ for copy of the 1:100 year design
sheet) were used to quantify the 1:100 year peak flow rates. The open ditch
configuration was carried out utilizing Manning’s relationship, along with the proposed
geometry and slope of the channel. Two Storm Drainage Area Plans were prepared
(refer to Drawings D-ST1 and D-ST2) showing proposed ditch inverts that match those
shown on the Rational Method Design Sheets. Based on the ditch sizing exercise, it
was determined that triangular shape ditches with 3:1 side slopes and variable depths
provided the necessary conveyance of the 1:100 year peak flow rate. The Site
Servicing and Grading Plan (refer to Drawing SG) was developed to provide the
configuration of open ditch segments.

The existing open ditches along Rideau Road were also evaluated to ensure sufficient
capacity was able to convey the 1:100 year peak flow rates resulting from upstream
construction works (i.e., construction of Hawthorne Road). The Rational Method Design
Sheets (refer to Appendix ‘A’ for copy of the 1:100 year design sheet) were used to
quantify the 1:100 year peak flow rates. An existing 900 mm diameter culvert crossing
under Hawthorne Road conveys flow along the north side of Rideau Road (refer to

- Drawing D-ST2). The capacity of this existing culvert was estimated at 1,400 L/s under
a 1.5 m headwater (refer to Appendix ‘B’ for Culvert Design Summary Table). Upon the
review of existing topography, any headwater depths greater than 1.5 m resulted in
runoff being directed northerly along Hawthorne Road towards Findlay Creek. In light of
the above, the existing open ditches along Rideau Road were evaluated using a
conservative plug flow of 1,400 L/s in addition to surface runoff generated by the
contributing areas.

3.2.2 Culvert System

The principal function of a culvert is to convey water through an embankment while, at
the same time, supporting the weight of the overlying fill and vehicular movement.
Culverts can be made of many different materials: steel, polyvinylchloride (PVC), high
density polyethylene (HDPE) and concrete. Culverts selected for the HIP and
Hawthorne Road are made of corrugated steel, in either round or arch shape. Field
observations have shown that there are two major types of culvert flow conditions: inlet
control and outlet control.

JLR 20983 J.L. Richards & Associates Limited
February 2009

(Revised April 2009) (Revised May 2009) -7-



R.W. Tomlinson Limited Stormwater Management Report
Hawthorne Industrial Park, Ottawa, Ontario

1. Flow Under Inlet Control

Flow with inlet control means that the discharge capacity of a culvert is controlled at the
Culvert entrance by the depth of headwater and by the entrance geometry, including the
barrel shape, cross sectional area and the type of inlet edge. The roughness and length
of the culvert barrel, and the outlet conditions are not factors in determining the culvert
capacity. The longitudinal slope reduces headwater only to a small degree and can
normally be neglected for conventional culverts flowing in inlet control.

2. Flow Under Qutlet Control

Flow with outlet control means that the discharge capacity of a culvert is controlled by
the depth of tailwater, including the velocity head within the barrel, the entrance and
friction losses. The roughness, length of the culvert barrel, and slope are factors in
determining the culvert capacity; the inlet geometry is of lesser importance.

To avoid having to conduct detailed hydraulic computations that would determine the
type of flow under which a culvert will probably operate, the procedure recommended by
the MTO (refer to MTO’s Drainage Management Manual) was utilized. This
methodology, referred to as the Conventional Culvert Design procedure, requires that
MTO’s Design Charts and Design Nomographs be used for both inlet and- outlet control
conditions. The higher headwater depth that is calculated from those two operating
conditions would indicate the type of control and would provide the governing headwater
depth. This methodology was utilized to size each culvert crossing, along with the

1:10 year peak flow rates calculated by the Rational Method Design Sheets (refer to
Appendix ‘A’) for each of the conveyance segments. Furthermore, this calculation sheet
also provides proposed culvert sizes, along with the type of control and governing depth
found when using the conventional culvert design procedure. A summary of the various
parameters estimated using MTO’s nomographs at each of the culverts has been
tabulated using MTO’s Form D4-I (refer to Appendix ‘B’ for Conventional Culvert Design
Sheet). This analysis shows that the proposed culvert crossings within the HIP and
along Hawthorne Road are capable of conveying the 1:10 year peak flow rates as a
minimum, without overtopping any of the roadway embankments. The hydraulic
calculations were carried out assuming a roughness coefficient of 0.024 for any of the
CSP and CSPA culverts. The Site Servicing and Grading Plan (Drawing SG) shows
proposed culvert sizes, lengths and invert elevations at each of the crossings.

The proposed 1030 x 740 mm CSPA culvert crossing under the entrance of the pond
access road was of concern due to the high flow rate during the 1:100 year storm event.
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There was a possibility that the excess flow overtopping this culvert could short circuit
into SWMF via the pond access road. Therefore, an analysis of the flow overtopping
the proposed entrance culvert was conducted and the results confirmed that the residual
flow would indeed be contained within the right-of-way corridor (refer to Appendix ‘J’ for
desktop calculation).

WATER BALANCE

Water balance analyses are typically carried out to assess any changes in infiltration to
subsurface water-bearing zones as a result of the urbanization (i.e., increase of hard
surfaces) of land. The SCSS has identified the need to maintain a necessary level of
quantity and quality groundwater recharge via infiltration. Groundwater recharge is
required to maintain subsurface base flow to streams and wetlands in addition to
maintaining groundwater levels for private and municipal wells. The Hydrogeological
Study completed by Golder Associates Limited in 2008 for the HIP identified the site as
being underlain by a shallow and deep aquifer separated by an impermeable rock layer.
The upper aquifer provided subsurface groundwater flow to streams, while the lower
aquifer was the main source for well water supply. Therefore, groundwater recharge for
this site was intended to provide subsurface base flow into the receiving Findlay Creek.

Construction fill operations have been active for the HIP since 1994. The results of the
geotechnical field investigation conducted by Inspec-Sol Incorporated in 2008 indicates
that as much as 5.5 m of fill material (MW7-08) has been placed on parts of the site.
The non-native heterogenous fill material is comprised mainly of silty clay and contains
trace amounts of road and construction materials. Although the soil component of the
fill material exhibits the characteristics of silty clay, the varying composition and density

~ of the remaining portion of the fill affects its permeability in localized areas. Given the

above existing conditions, it is difficult to determine how groundwater recharge will
behave as subsurface flow in the existing fill matrix, particularly from individual sites
within the HIP. The MOE expressed concerns about the use of infiltration strategies on
the individual sites given the past history as a construction fill site. Furthermore, the
MOE SWMPDM does not endorse the use of infiltration basins on lands zoned for
industrial use as there is an increased risk of groundwater contamination should a spill
occur on site.

An option was considered to provide infiltration for the entire site at the base of the end-
of-pipe Dry Pond facility. Upon further investigation, the geotechnical report indicated
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that there was a high groundwater table at the proposed pond location. In addition, in-
situ soils in the area exhibited poor drainage properties which would have resulted in
long retention times at the base of the pond, making it difficult to meet the water balance
deficit requirements for the entire site while attempting to mimic the pre-development
hydrological cycle.

Representatives from the City and SNC were consulted, and it was concluded that the
SCSS groundwater balance targets for this site would be difficult to meet. It was also
recognized that on-site infiltration strategies for this industrial subdivision could have a
detrimental effect on groundwater quality and jeopardize the natural ecological integrity
of receiving waters. In light of the above, it was decided by the approval authorities that
the requirement for the water balance would be waived for the HIP development,

WATER QUALITY
5.1 General

Urbanization has been found to modify the hydrological regime of a receiving stream if
inadequate stormwater management measures are implemented. The potential impacts
associated with runoff arise primarily from the amount of urban area that is impervious
to rain and snowmelt water. These impervious surfaces increase the amount of direct
surface runoff that is generated and is conveyed more efficiently to the receiving stream.
As part of the SCSS, fisheries resources have been inventoried along this watercourse,
along with its associated tributaries. Given that the receiving watercourses were found
to shelter fisheries, the approved document recommended that a “normal” level of
protection be achieved. To fulfil this requirement, it is proposed that each individual site
provide an oil/grit separator and infiltration storage be provided within the roadside open
ditch system, as per the requirements presented in the SWMPDM.

5.2 Water Quality Requirement

Stormwater servicing for the HIP has been developed in accordance with the water
quality recommendations of the SCSS (70% TSS removal). To fulfil this requirement,
individual sites will be required to provide an oil/grit separator be installed to provide
quality treatment (i.e., 70% TSS removal) of surface runoff before entering the roadside
open ditch/culvert system. In addition, the oil/grit separator will be able to capture and
contain hydrocarbons in the event of an on-site accidental spill.
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To fuffill the water quality objectives for the paved portion of the HIP internal roads, it is

’ proposed to provide infiltration within the open roadside ditch system to meet the
storage volume requirements presented in Table 3.2 of the SWMPDM. Based on the

[ ' normal level of service required and an imperviousness of 100% for the internal roads,
Table 3.2 yields an extrapolated storage volume requirement of 35 m%ha. To achieve

this storage volume, a clear stone envelope complete with a 200 mm diameter

J perforated pipe will be installed at the base of the roadside ditches to meet the required
storage volume (Refer to Appendix C for calculations).

The following table presents the calculated infiltration volume required for water quality
{ - control and those provided by the roadside open ditch system to meet the
| recommended MOE Design Guidelines.

(’ Table 3 - Water Quality Infiltration Requirements

= Phase | Area | Infiltration Volume | Infiltration | Length of 200 mm | Infiltration Volume
{ (ha) Requirement Method diameter Perf. Provided
(m?) Pipe (m) (m°)
!' ' 1 1.58 55.1 Open Ditch 1760 55.3
‘ 2 0.21 7.4 Open Ditch 240 7.5
i ' Total | 1.79 62.5 Open Ditch 2000 62.8

As shown in the above Table, the infiltration volume provided by the proposed open

roadside ditch network (62.8 m®) exceeds that obtained from Table 3.2 (62.5 m®) of the
SWMPDM. It should be noted that additional storage within the void space of the clear
stone envelope was not accounted for and would increase the actual infiltration storage
volume shown in Table 3.

6.0 HYDROLOGICAL ANALYSIS
{
[ 6.1 General
| To satisfy the surface water objectives presented in Subsections 1.3 and 2.2, a
- hydrological analysis was carried out to quantify peak flow rate variations resulting from
the development of the proposed HIP. To quantify this variation, the SWMHYMO
{ Stormwater Management Hydrological Model (Version 4.02, July, 1999) was utilized to
calculate peak flows during severe storm events.
;
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To carry out the hydrological analysis, three storm drainage plans were developed; one
} representing the pre-development drainage conditions, one representing the
post-development conditions for the current study area, Phase 1, and the other for the
( post-development drainage conditions, including future development, Phase 2. For
each of these plans, subwatershed boundaries were delineated-based on existing
topography of the site and the proposed overland flow direction following development
Z of the site (refer to Figures 2, 3 and 4 for details).
{

6.2 Synthetic Design Storm Simulation and Hydrological Parameters

Peak runoff rates were calculated for both pre- and post-development conditions using
3 synthetic design storm event modelling. Peak flow rates were estimated using the
, 3-hour Chicago Design Storm Event, as this synthetic storm event has been recognized
( as the most critical event for urban runoff applications (refer to Section 5.4.3.1 of the
' ' City of Ottawa’s Sewer Design Guidelines). The design storm analysis was completed
( using volumes derived from the Intensity-Duration-Frequency (IDF) curve equation
shown in Section 5.4.2 of the City of Ottawa Sewer Design Guidelines compiled using
data from 1967 to 1997.

A SWMHYMO data file was developed to represent both pre- and post-development

{ ’ conditions of the subject area. Simulation of surficial runoff generated from
- undeveloped subwatersheds was carried out using the “DESIGN NASHYD” command

along with the SCS procedure to compute rainfall losses. The SCS procedure uses the
! 7 Curve Number (CN) method to compute rainfall losses and the Nash unit hydrograph to

simulate the hydrological response from undeveloped watersheds. To simulate surface
{ runoff from urban subwatersheds, the “CALIB STANDHYD” command was utilized.
Hydrological parameter selection and methodology is described below:

\,_ Curve Number (CN)

5 In order to estimate a Curve-Number that represents pre-development conditions, the
geotechnical investigation completed by Inspec-Sol, entitled “Geotechnical Study

( Subdivision Plan, Hawthorne Industrial Park, Lots 26 and 27 Concession 6, Southeast of
Hawthorne and Rideau Roads, Ottawa, Ontario” dated December 19, 2008 was used.
At the time of this investigation, large amounts of fill material were encountered over the

i majority of the site, which does not reflect the pre-development conditions. As such,

' only native soils encountered below fill material were used to establish pre-development
{ condition Curve Numbers. The review of the geotechnical investigation shows native
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R.W. Tomlinson Limited Stormwater Management Report
Hawthorne Industrial Park, Ottawa, Ontario

soils ranging from silty sand in Blocks 4 and 5, to silty clay in Blocks 3, 5, 7 and 8, to
sandstone and limestone in parts of Blocks 2 and 3. These soils have been classified
by Inspec-Sol as being associated with hydrologic soil groups (HSG), ranging from “B”
to “D” for silty sand to silty clay, respectively. Areas where rock was encountered

(i.e., Sandstone and Limestone) were classified as “Rockland.” Based on this
information and current land usage, as interpreted from aerial photography, a
pre-development Curve Number (CN) of 76 has been calculated using the Ministry of
Transportation of Ontario (MTO) Chart H2-8. Detailed calculations for the HIP have
been included in Appendix ‘D'.

Under poét-development conditions, it is proposed to provide sufficient grade differential
to allow for positive drainage to meet City of Ottawa Design Standards. As the subject
lands are to be developed as an Industrial Park with a significant increase in hard
surfaces (i.e., buildings, asphalt and gravel), the post-development conditions were,
therefore, analysed taking into consideration the low potential of these surfaces to
infiltrate storm runoff.

Imperviousness

Surface runoff under post-development conditions is greatly impacted by the
imperviousness of its tributary area. Since the final development of the HIP is unknown,
a conservative assumption for typical surfaces encountered in similar industrial parks
was developed, as illustrated in Table 2. To determine the imperviousness based on
the assumed breakdown presented in Table 2, an imperviousness calculation was
carried out and is presented in Appendlx ‘D’. The imperviousness calculation was based
on the followmg assumptions:

. an imperviousness of 100% was assigned for building footprints;
. an imperviousness of 100% was assigned for all asphalt parking surfaces.
. an imperviousness of 70% was assigned for all gravel surfaces; and

. it was assumed that 50% of the total imperviousness (TIMP) 50 % was modelled
as directly connected imperviousness (XIMP).

Based on the above, a total imperviousness of 70% was calculated, which is equivalent
to a runoff coefficient of 0.7. The hydrological analysis was, therefore, carried out using
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- a total imperviousness of 70%, consistent with the runoff coefficient used for sizing the
J. open ditch/culvert system.

[ Time to Peak (T,)
l .

: Time to peak calculations were carried out under pre-development conditions. Time of
j concentration was first estimated using the Uplands Method Chart based on the various
flow paths. Once calculated, the times to peak were set to 67% (i.e., 2/3) of the time of
E concentration (T.). Under pre-development conditions, a 90 minute time to peak was

' calculated (refer to Appendix ‘D’ for calculations). When modelling post-development
‘ conditions, the “CALIB STANDHYD” command was used to calculate the time to peak

associated with the proposed site surfaces and grades (refer to Appendix ‘E’ for
SWMHYMO outputs).

6.3 Simulation of Pre- and Post-Development (Uncontrolled) Conditions

“The hydrological analysis was carried over the entire HIP under both the pre- and
" post-development conditions. As stated in Section 6.1, two post-development
J conditions were investigated, namely, Phase 1 and Phase 2. Phase 1 evaluates
' servicing for the current Study area, while Phase 2 includes the current Study area
{ ' along with servicing of an additional 11.2 ha of land to the north east, shown on
drawings as “Future Development Block.”

), Peak flow rates were computed with SWMHYMO using the procedure and parameters
described in Subsection 6.2. Table 4 presents the simulated peak runoff rates under a

( 3 hour Chicago design storm event for both the pre- and post- (uncontrolled)

N development conditions for the HIP (refer to Appendix ‘E’ for SWMHYMO data input and

{' output files), along with those under a 4 hour - 25 mm storm.
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Table 4 - SWMHYMO Simulation Resuits

Peak Flow Rates (L/s)
Return Period
or Phase 1 Phase 2
Storm Depth Pre-Development | Post-Development Post-Development
(Uncontrolled) (Uncontrolled)
25 mm 252 1,941 2,231
2 467 3,077 3,548
5 826 4,812 5,554
10 1,097 6,135 7,029
25 1,468 7,772 9,013
50 1,767 9,240 10,588
100 2,093 10,662 12,132

Simulation results presented in the above table show that uncontrolled
post-development peak flows substantially exceed those obtained under
pre-development conditions. Based on the design criterion for water quantity (refer to
Subsections 1.3 and 2.2 for details), post-development peak flows should be maintained
to their pre-development levels for storm events ranging from a 1:5 year to a 1:100 year
recurrence. In addition, the 2-year post-development peak flow should be controlled to
50% of the 2-year pre-development peak flow to satisfy the erosion criterion. Water
quantity control measures were, therefore, found to be necessary for the development
of this site. Details and stormwater servicing approaches proposed to fulfil the design
criteria listed in Subsections 1.3 and 2.2 are presented in the following Subsections.

6.4  Simulation of Phase 1 Post-Development (Controlied) Conditions

Development of the subject lands (i.e., 70 ha, as illustrated on Figure 3) will increase the
imperviousness of the subject area. To achieve the surface water objeCtives listed in
Subsections 1.3 and 2.2, it is proposed that an end-of-pipe facility be constructed that
would provide storage volume for retention of runoff.

The stormwater management criteria for the development of the HIP consist of
maintaining erosion potential and peak flow rates at the pre-development levels. Storm
servicing. of the Subdivision was, therefore, developed such that all of these
requirements were fulfilled, along with the achievement of a “normal” protection level. It
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is proposed to implement the following stormwater management servicing approach for
the development of the HIP:

End-of-Pipe SWMF (Block 3)

Based on the proposed grading, the end-of-pipe facility was found to generate a volume
of 37,240 m* (3.25 m depth). A low flow ditch sized for 2 year storm events was also
included in the bottom of the end-of-pipe facility to convey flows to the outlet structure.
The configuration of the outlet structure would be as follows:

* 1x150 mm diameter orifice within a 200 mm diameter Polyvinyl Chioride (PVC)
pipe at elevation 82.90 m, which serves as outlet to the facility;

*  2x600 mm diameter Corrugated Steel Pipe culvert at elevation 84.80 m, which
also serves as outlet to the facility;

*  One (1) emergency overflow spillway (6.0 m wide) at elevation 86.15 m, which
serves as outlet to the facility during a storm event greater than 1:100 year.

The above configuration was used to develop a Stage-Storage-Discharge relationship
that relates the storativity and outlet capabilities of the proposed facility at various
geodetic elevations (refer to Appendix ‘F for copy of this Table). This data
(storage-discharge table) was then used as input to the SWMHYMO’s ROUTE
RESERVOIR command.

A SWMHYMO file, representing the post-development controlled conditions of the HIP,
was developed incorporating the storage volume and the outflow capability of the
proposed end-of-pipe facility. The following table presents the simulated peak runoff
rates for the three (3) hour Chicago design storm under the post-development controlled
conditions (refer to Appendix ‘G’ for SWMHYMO data input and output files), along with
those under the four (4) hour - 25 mm storm.
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Table 5 - SWMHYMO Simulation Resulits
(Post-Development - Phase 1 Controlied Conditions)

Return Period Peak Flow Rates (L/s)
Storm Depth | Pre-Development | Phase Contralieay
25 mm 252 127
2 year 467 194®)
5 year 826 359
10 year 1,097 589
25 year 1,468 939
50 year 1,767 1,191
100 year 2,093 1,531
Note: (1) Post-development flow is the sum of flows from the end-of-pipe

facility and two uncontrolled Sub-Areas totalling 12.1 ha.

(2) 2 year post-development peak flow less than half the 2-year pre-
development peak flow (233 L/s).

Simulation results presented in Table 5 show that the Phase 1 post-development
controlled peak flows will be maintained below pre-development levels for the HIP.
Consequently, the water quantity objective defined in Subsections 1.3 and 2.2 will be
met under Phase 1.

6.5 Simulation of Phase 2 Post-Development (Controlled) Conditions

Development of Phase 2, as depicted on Figure 4, includes the Future Development
Block located in the northeast corner of the HIP. This additional land could be serviced
by the previously proposed end-of—pipe?x’v*\ﬂ’t\t\;%ut any modifications to facility size or outlet
structure. However, a second inlet would be required in the northeast corner of the
facility, which could be designed during the detailed design stage of the Future
Development Block.

A SWMHYMO file, representing the Phase 2 post-development controlied conditions of
the HIP, was developed incorporating the storage volume and the outflow capability of
the proposed end-of-pipe facility. The following table presents the simulated peak runoff
rates for the three (3) hour Chicago design storm under the Phase 2 post-development
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controlled conditions (refer to Appendix ‘H’ for SWMHYMO data input and output files),
along with those under the four (4) hour - 25 mm storm.

Table 6 - SWMHYMO Simulation Results
(Post-Development - Phase 2 Controlled Conditions)

Peak Flow Rates (L/s)

Return Period
or
Storm Depth Pre-Development | Phase 2 Post-Development
(Controlied)™
25 mm 252 73
2 year 467 1562
5 year 826 457
10 year 1,097 729
25 year 1,468 1,051
50 year 1,767 1,348
100 year 2,093 1,515

Note: (1) Post-development flow is the sum of flows from the end-of-pipe
facility and one uncontrolled Sub-Area totalling 2.7 ha.

(2) 2-year post-development peak flow less than haif the 2 year pre-
development peak flow (233 L/s).

Simulation results presented in Table 6 show that the Phase 2 post-development
controlled peak flows will be maintained below pre-development levels for the HIP.
Consequently, the water quantity objective defined in Subsections 1.3 and 2.2 will also
be met under Phase 2. '

6.6 Simulation of the July 1, 1979 Historical Storm Event and Flood Potential
6.6.1 Simulation of the July 1, 1979 Historical Storm Event
In addition to designing the major drainage system to convey the 1:100 year storm
event, the performance of both the open ditch system and SWMF was also assessed

under the July 1, 1979 historical storm event. This historical storm event is defined as a
high volume / low intensity storm event (when compared to the 1:100 year event) which

JLR 20983 J.L. Richards & Associates Limited
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occurred mostly over a three hour period (refer to Table 5.6 in the Ottawa Sewer Design
Guidelines). As shown in Table 5.6, the maximum intensity of 106.7 mm/hr only
occurred for a 10 minute period (i.e, between the 85 to 95 minute time interval). The
1:100 year storm event intensities used to size the open ditch system were found to
exceed the highest intensity of 106.7 mm/hr (refer to Appendix ‘A’ for 1:100 year
Rational Method Sheet) with the exception of the most downstream ditch section

(i.e., from Node 19 to Pond) where an intensity of 101.69 mm/hr was rather utilized. If
an intensity of 106.7 mm/hr was used, the overall peak flow would increase from
12,814 L/s to 13,430 L/s substantially less than the free-flowing capacity of 52,735 L/s
for the proposed ditch configuration. Consequently, the proposed open ditch system
has the ability to convey flows generated by the July 1, 1979 storm event.

To supplement the above open ditch analysis, a hydrological analysis was also
conducted to assess the performance of the SWMF under the July 1, 1979 storm event.
A SWMHYMO file was, therefore, developed for the controlled Phase 2
post-development conditions of the HIP. Simulation results show that the Phase 2
post-development runoff during the July 1, 1979 storm event will be contained within the
SWMF with all three of the outlet culverts flowing full in addition to approximately

210 mm of flow depth over the emergency overflow channel (refer to Appendix ‘K’ for
SWMHYMO data input and output files). Therefore, the outlet of the SWMF has
sufficient capacity to convey the July 1, 1979 historical storm event via the designated
overland flow route without overtopping the banks.

6.6.2 Flood Potential

Draft approval Condition 12 of the draft subdivision conditions by the former Region of
Ottawa-Carleton requires that “The owner shall complete a study indicating the extent of
potential flooding on the property from Findlay Creek. The study including all models
and assumptions shall be to the satisfaction of the South Nation River Conservation
Authority.” This condition was included as part of the original February 10, 1998 draft
conditions (Gloucester File: S-RU-94-03).

Many changes have occurred on-site and adjacent to the site since Condition 12 was
included in the draft approval for this site. Improvements to the roadside ditch were
made along Rideau Road, immediately adjacent to the site. Surface runoff generated
by the lands north of Rideau Road and conveyed to the small tributary located within the
HIP site has now been re-directed toward the northeast corner of the site where the
existing 3.8 m wide x 2.8 m high multi plate arch culvert crosses Rideau Road. A.

JLR 20983 J.L. Richards & Associates Limited
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municipal drainage report was prepared by Stantec Consulting in 2004 for this section of
Findlay Creek which assessed the overall geomorphological conditions and provided
recommendations for future maintenance. In addition, the SCSS conducted a flood
hazard analysis. The 100 year flows from the Stantec model were plotted along the
creeks modelled. Floodlines were shown in Figure 6.2.3 of the report. No floodlines
were indicated for the section of Findlay Creek adjacent to the HIP site.

As indicated previously in the Section 4 of this Report, as much as 5.5 m of construction
fill has been added to the site since 1994. The placed fill material on the site has
eliminated the natural low lying areas and raised the site grade approximately 4.5 m
above the top of creek bank. The current site grades will be maintained as a minimum
for the development of the HIP subdivision. Therefore, we have no concerns about
flooding on the property from Findlay Creek given the above changes to the site and
improvements to the adjacent drainage network. Consequently, Condition 12 of the
draft approval should be considered as being satisfied on the basis that this condition is
out of date based on the current site conditions. |

7.0  EROSION AND SEDIMENT CONTROL MEASURES DURING CONSTRUCTION

During construction of the roadway, the collection systems (i.e., ditches, culverts,
sewers, etc.) and end-of-pipe facility, appropriate erosion and sediment control
measures, as outlined in MNR’s “Guidelines on Erosion and Sediment Control for Urban
Construction Sites,” will be implemented to trap sediment on site. To ensure proper
implementation, the proposed measures have been incorporated onto Drawing ESC
(Drawing entitled “Erosion and Sedimentation Control Plan”). The measures shown on
this Drawing were developed based on topography and site constraints. As a minimum,
the following measures will be implementedvduring construction:

. Supply and installation of straw bale flow check dams (as per OPSD 219.1 80) at
the upstream end of each culvert. Proposed locations of straw bale barriers are
indicated on Drawing ESC.

. Supply and installation of topsoil and hydroseed along the entire open ditch
- 8ystem once grading has been completed for a section. Mulching will be carried
out immediately after hydroseeding. This will allow for inmediate bank
stabilization of the system and will prevent sediment ladden from occurring from
exposed ditch surfaces.

JLR 20983 J.L. Richards & Associates Limited
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Supply and installation of light duty silt fences (as per OPSD 219.110) at the toe
of slope surrounding the proposed stormwater management pond (refer to
Drawing ESC for details). It is recommended that silt fences also be used to
enclose borrow and stockpile areas resulting from topsoil stripping activities or
any excavating activities; locations to be determined in the field during grading
operations.

If dewatering and pumping operations become necessary, filtration is proposed
using sediment dewatering bags prior to discharge off-site.

All control measures will be carried out in accordance with the following documents:

)

ii)

“Guidelines on Erosion and Sediment Control for Urban Construction Sites”
published by Ontario Ministries of Natural Resources, Environment, Municipal
Affairs and Housing, and Transportation and Communication, Association of
Construction Authorities of Ontario, and Urban Development Institute, Ontario,
May 1987.

“Erosion and Sediment Control” Training Manual by Ministry of Environment,
Spring 1998.

Applicable Regulations and Guidelines of the Ministry of Natural Resources. As
a minimum, during the construction of the conveyance systems, the following
Stormwater Management Practices will be used:

Any stockpiled material will be kept on flat areas during construction, well away
from any natural flow paths. In the event that the stockpile is placed in other
areas where potential washoff to the conveyance system is expected, silt fences
will be installed to enclose the materials and prevent any washoff to the
conveyance system. '
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8.0 SUMMARY AND CONCLUSION

1. This Stormwater Management Report has been prepared to present a complete
approach in achieving the stormwater criteria developed as part of the approved
document entitled “Shields Creek Subwatershed Study.”

2. Stormwater servicing for the proposed HIP has been designed using the dual
drainage concept. Storm servicing will be carried out with the use of an open
ditch/culvert system. The open ditch system has been designed to convey the
1:00 year peak flow rates. Similarly, the culverts have been sized to convey the
1:10 year flow without any overtopping.

3. ‘To fulfil the design criteria associated with water quality (as per the SCSS), it is
proposed to provide both on-site oil/grit separators and infiltration storage
volume within the roadside open ditch system. As per the requirements set out
in Table 3.2 of the MOE SWMPDM, a total infiltration volume of 62.5 m® is
required under Phase 2 to achieve a “normal” level of protection (i.e., TSS
removal of 70%).

4. Water balance and infiltration requirements were not implemented due to
existing site conditions and proposed industrial use development.

5. The 2-year post-development peak flow will be controlled to 50% of the 2-year
pre-development peak flow. Therefore, meeting the SCSS recommendations
associated with erosion potential.

6. Simulation results presented in Tables 5 and 6 show that proposed infrastructure
{ will maintain peak flows below pre-development levels for both Phase 1 and

Phase 2 of the HIP. Consequently, this design criterion (peak flow control) will
be fulfilled.

7. A detailed Erosion and Sedimentation Control Plan has been prepared to reduce
| the impact of construction activities on Findlay Creek.
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‘ GENERAL NOTES :

rol me il b ied out in gccord ith the foliowing documents:
All controi measures will be carried out In accordance with he iolowing cocumen 1. ALL STOCKPILED EXCAVATED MATERIAL IS TO BE LOCATED A MINIMUM OF 10m FROM ALL WATERCOURSES AND IS TO BE ENCLOSED
WITH A SILT SCREEN (PER OPSD 219.110) OR LIGHT-DUTY STRAW BALE BARRER (PER OPSD 219.100).

During construction activities appropriate erosion and sediment control measures, as outlined in MNR's “Guidelines on

Erosion and Sediment Control for Urban Construction Sites”, shall be implemented to trap sediment on-site. 1) "Guidelines on Erosion and Sediment Control for Urban ‘Construction Sites” published by Ontario Ministries of Natural

Resources, Environment, Municipal Affairs, and Transportation & Communication, Association of Construction Authorities of
As @ minimum, the following erosion and sedimentation control measures will be provided during construction: Ontoric ond Urban Development Institute, Ontario, May 1887. 2. ALL SILT CONTROL MEASURES ARE TO BE INSPECTED ONCE PER MONTH AND AFTER EACH SIGNIFICANT RAINFALL EVENT TOTALLING

. _ 10mm OR GREATER. GENERAL CONTRACTOR TO REPAIR AS REQUIRED. :
e supply and install straw bale flow check dams (per OPSD 219.180) upstream of all culvert installations at locations 2) "Erosion and Sediment Control” Training Manual by Ministry of Environment, Spring 1888.
shown on Drawing NO. ESC. Do not remove straw bale barriers until the upstream vegetation has been established; 3. HYDROSEEDING OF ALL DITCHES IS TO BE PROVIDED IMMEDIATELY FOLLOWING FINAL SHAPING/GRADING.
3) Applicoble Regulations and guidelines of the Ministry of Natural Resources. As a minimum, during the construction of
® | d install silt f barri OPSD 219.110 locati h Drawing NO. ESC: and : s : : i ; ; . 4, THE GENERAL CONTRACTOR IS RESPONSIBLE FOR IMPLEMENTING BEST MANAGEMENT PRACTICES TO PROVIDE PROTECTION OF THE
supply and install silt fence barrier (per ) at locations shown on Drawing an municipal services,the following Stormwater Management F"ructace§ will be used RECEIVING WATERCOURSE. DURING ALL PHASES OF CONSTRUCTION.

e supply and install silt fence barrier (per OPSD 219.110) to enclose all borrow and stockpile arsas resulting from ® Any stockpiled material will be kept on flat areas during construction, well away from any notural flow paths. In the L
. P o s TR AR A T e i Mot ' . i 1 3 5. SEDIMENT AND EROSION CONTROL MEASURES MAY BE MODIFIED IN' THE FIELD AT THE DISCRETION OF THE CITY OF OTTAWA SITE
topsoil stripping activities or any excavating octivities (i.e. exact iocation to be determined during construction). event that the stockpile is placed in other areas where potential washoff to the conveyance system is expected, silt INSPECTOR AND/OR THE LOCAL CONSERVATION AUTHORITY.

. fences (per OPSD 219.110) will be instclled to enclose the materials ond prevent any washoff to the conveyance system.

Furthermore, if dewatering and pumping operations become necessary, sediment dewatering bogs shall be used to filter ’

sediment prior to releasing groundwater into the receiving stream. ® All pumped stormwater/groundwater will be filtered -through sediment dewatring bags prior to its release to the
receiving stream.

Sediment and Erosion control measures shall be implemented prior to work and mointained during the work phase by the
general contractor to prevent entry of sediment into the receiving stream. All sediment and erosion control measures
shall be inspected daily by the general contracter to ensure that they are functioning properly and are being maintained
and/or upgraded as required. If the sediment and erosion control measures are not functioning properly, no further work
shall occur until the problem has been addressed and rectified.

-

SUBJECT
2%, /|PROPERTY|

All materials and eguipment used for the purpose of site preparotion and project completion shall be operated ond
stored in o manner that prevents any deleterious substances (i.e. petroleum products, silt, etc.) from entering the
receiving stream. Vehicle and equipment re—fueling and maintenance shail be conducted away from drainage channels.
Any paort of equipment entering drainage channels shall be free of fluid leaks and externolly cleaned/degreased to prevent

any deleterious substances from entering the receiving stream.
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J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners ) DATE : 5/27/2009

Hawthorne Industrial Park OPEN DITCH/CULVERT DESIGN SHEET
City of Ottawa
Prepared by: M. Buchanan, E.I.T.
JLR 20983
1:10 year Ottawa International Airport IDF Curve February 2009 (Revised April 2009) Checked by: G. Forget, P.Eng.
Increase Runoff Coefficient by 0.0% :
NODES DRAINAGE AREA PEAK FLOW GENERATION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT FLOW u/s D/S
DETAILS Area at C of TOTAL 2.78AR | 278AR| TIME |INTENS.|PEAK FL. BW Dioyr Drax SS SLOPE Qyoyr Q1o0yr VEL. |LENGTH] No. of DIA BxD INLET | OUTLET HW TIME Inv Inv
FROM] TO | 070 | 090 |SUM{A)] SUM(A*C) AC CUM [ min. | mm/r | s m |.m m X:1 % s Ifs mis m Barrels CONTROL|CONTROL{ 1:10 | (min) | (m) | (m)
(ha) (ha) (mm) (m) (m)
WEST SIDE SAPPERS RIDGE 2 3 1.86 0.18 2.04 1.46 1.46 4.07 4.07 15.00 97.85 398.2 0.00 0.42 1.20 3.00 0.50 424.2 6973.0 0.80 136.80 2.84 92.50 § 91.82
WEST SIDE SAPPERS RIDGE 3 4 1.89 0.14 2.03 1.45 2.92 4.04 8.11 17.84 88.22 715.4 0.00 0.51 1.20 3.00 0.80 904.2 8856.1 1.16 111.00 1.60 91.82 | 90.93
WEST SIDE SAPPERS RIDGE 4 5 1.76 0.15 1.91 1.36 4.28 3.79 11.90 19.44 83.68 995.9 0.00 0.58 1.20 3.00 0.51 1011.3 7029.1 1.00 112.85 1.88 90.93 | 90.36
WEST SIDE SAPPERS RIDGE 5 6 2.43 0.11 2.54 1.80 6.08 5.00 16.90 | 21.32 | 78.96 1334.4 0.00 0.65 1.20 3.00 0.62 1513.4 7762.6 1.19 82.79 1.16 90.36 { 89.85
22.47
INORTH ENTRANCE TO SOMME STREET} 8 6 0.03 0.03 0.03 0.03 0.08 0.08 15.00 | 97.85 7.3 0.00 0.20 1.20 3.00 1.30 94.9 11276.7 0.79 10.00 . 0.21 89.98 | 89.85
’ 15.21 ;
CULVERT CROSSING 6 14 0.00 0.00 0.00 6.11 0.00 16.97 | 22.47 | 76.34 1295.8 ) 0.50 - 20.00 2 ] - 1.15 x 0.82 NO YES 0.75 0.38 89.85 ] 89.75
22.85
NORTH PORTION SOMME STREET 13 14 0.85 0.03 0.88 0.62 0.62 1.73 1.73 15.00 97.85 169.2 0.00 0.30 1.20 3.00 2.30 372.0 14999.4 1.38 10.00 0.12 89.98 | 89.75
15.12
NORTH PORTION SOMME STREET 14 15 2.93 0.24 3.17 2.27 8.99 6.30 25.00 | 22.85 | 75.52 1888.2 0.00 0.74 1.20 3.00 0.50 1926.6 6992.8 1.17 184.04 2.62 89.75 | 88.83
NORTH PORTION SOMME STREET 15 16 2.08 0.18 2.26 1.62 10.61 4.50 29.50 | 25.47 | 70.36 | 20754 0.00 0.77 1.20 3.00 0.57 2291.4 7480.8 1.29 145.08 1.88 88.83 | 88.00
NORTH PORTION SOMME STREET 16 18 2.34 0.23 2.57 1.85 12.46 5.13 3463 | 27.35 | 67.11 2323.9 0.00 0.80 1.20 3.00 0.51 2399.6 7074.8 1.25 185.66 2.48 88.00 | 87.05
NORTH PORTION SOMME STREET 18 19 0.00 0.05 0.05 0.05 12.50 0.13 34.75 | 29.82 | 63.30 | 2199.9 0.00 0.76 1.20 3.00 0.72 2476.8 8372.8 1.43 41.86 0.49 87.05 | 86.75
30.31
EAST SIDE SAPPERS RIDGE 9 10 1.74 0.19 1.93 1.39 1.39 3.86 3.86 15.00 97.85 378.0 0.00 0.41 1.20 3.00 0.50 399.2 6996.6 0.79 147.87 3.11 92.40 | 91.66
EAST SIDE SAPPERS RIDGE 10 11 1.49 0.14 1.63 1.17 2.56 325 | 711 18.11 87.42 622.0 0.00 0.49 1.20 3.00 0.66 735.9 8019.2 1.02 111.04 1.81 91.66.] 90.93
EAST SIDE SAPPERS RIDGE 11 12 0.73 0.14 0.87 0.64 3.20 1.77 8.88 [ 19.92 82.40 732.0 0.00 0.52 1.20 3.00 0.55 785.5 7304.8 0.97 104.49 : 1.80 90.93 | 90.36
EAST SIDE SAPPERS RIDGE 12 7 0.18 0.09 0.27 0.21 3.40 0.58 9.46 21.72 | 78.02 738.2 0.00 0.49 1.20 3.00 0.81 818.5 8919.0 1.14 72.55 1.06 90.36 | 89.77
NORTH PORTION SOMME STREET 7 20 1.07 0.23 1.30 0.96 4.36 2.66 12,12 | 22.79 75.66 916.9 0.00 0.57 1.20 3.00 0.50 956.8 6966.1 0.98 177.39 l 3.01 89.77 | 88.89
NORTH PORTION SOMME STREET 20 21 2.27 0.19 2.46 1.76 6.12 4.89 17.01 25.80 | 69.76 1186.8 0.00 0.62 1.20 3.00 0.50 1200.1 6981.9 1.04 147.49 2.36 88.89 | 88.16
NORTH PORTION SOMME STREET 21 22 3.43 0.30 3.73 2.67 8.79 7.43 24,44 | 28.16 | 65.80 1608.1 0.00 0.70 1.20 3.00 0.56 1759.0 7404.4 1.20 232.84 3.24 88.16 | 86.85
31.40 .
SOUTH PORTION SOMME STREET 23A 23B 0.00 0.25 0.25 0.23 0.23 0.63 0.63 15.00 | 97.85 61.2 0.00 0.20 1.20 3.00 0.64 66.3 7883.5 0.55 181.00 5.46 93.65 | 92.50
CULVERT CROSSING 23B 23C 0.00 0.00 0.00 0.23 0.00 0.63 20.46 | 81.05 50.7 0.42 ) 24.00 1 500 | - NO YES 0.33 1.55 92.50 | 92.40
SOUTH PORTION SOMME STREET 23C 24A 0.00 0.17 0.17 0.15 0.38 0.43 1.05 22.00 77.38 81.3 0.00 0.22 1.20 3.00 0.82 97.0 8946.1 0.67 110.00 2.74 92.40 | 91.50
CULVERT CROSSING 24A 24B 0.00 0.00 ) 0.00 0.38 0.00 1.05 24.75 71.70 75.3 0.42 24.00 1 500 e NO YES 0.34 1.04 91.50 | 91.40
SOUTH PORTION SOMME STREET 24B 24C 0.00 0.21 0.21. 0.19 0.57 0.53 1.58 25.79 | 69.78 110.0 0.00 0.25 1.20 3.00 0.70 126.0 8258.2 0.67 | 142.00 3.52 91.40 ] 90.41
ORGAWORLD - SITE U/S 24C  [1:10 year peak flow = 132 L/s, see Table 4 of Orgaworld Stor Site M. Plan, Sept. 2008 132.0
SOUTH PORTION SOMME STREET 24C 25 3.70 0.32 |~ 4.02 2.88 3.44 8.00 9.58 29.31 64.05 745.3 0.00 0.52 1.20 3.00 0.54 783.8 7289.5 0.97 244.84 ‘ 4.22 90.41 | 89.08
SOUTH PORTION SOMME STREET 25 26 2.63 0.12 2.75 1.95 5.39 5.42 14.99 | 33.53 | 58.41 1007.7 0.00 0.58 1.20 3.00 0.51 1013.1 7041.5 1.00 90.75 1.51 89.08 | 88.62
SOUTH PORTION SOMME STREET 26 27A 3.15 0.20 3.35 2.39 7.78 6.63 21.63 35.04 | 56.65 1357.2 0.00 0.62 1.20 3.00 0.65 1370.0 7970.4 1.19 157.06 ; 2.20 88.62 | 87.60
SOUTH PORTION SOMME STREET 27A 278B 0.00 0.03 0.03 0.03 7.81 0.08 21.70 37.24 | 54.29 1310.1 0.00 0.61 1.20 3.00 0.65 13124 7973.8 1.18 20.00 0.28 87.60 | 87.47
CULVERT CROSSING 27B 27C 0.00 0.00 0.00 7.81 0.00 21.70 | 37.53 54.00 1303.8 0.73 15.00 1 —- {1.39X0.97 YES NO 0.87 0.20 87.47 | 87.36
CORNER OF POND 27C 19 0.00 0.11 0.11 0.10 7.88 0.28 21.98 37.73 53.79 1314.2 0.00 0.65 1.20 3.00 0.71 1622.9 8324.0 | 1.28 72.00 0.94 87.36 | 86.85
38.67
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J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners DATE : 5/27/2009

Hawthorne Industrial Park OPEN DITCH/CULVERT DESIGN SHEET
City of Ottawa
Prepared by: M. Buchanan, E.L.T.
JLR 20983
1:10 year Ottawa International Airport IDF Curve February 2009 (Revised April 2009) Checked by: G. Forget, P.Eng.
Increase Runoff Coefficient by 0.0%
NODES DRAINAGE AREA PEAK FLOW GENERATION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT FLOW uss D/g-
DETAILS Area at C of TOTAL 2.78AR| 2.78AR| TIME {INTENS.|PEAK FL. BW Dioyr Dimax SS SLOPE Qioyr Q1ooyr VEL. |LENGTH] No.of |  DIA BxD INLET | OUTLET HW TIME Inv Inv
FROM| TO 0.70 0.90 | SUM(A)| SUM(A*C) AC CUM | min. | mm/r I/s m m m X:1 % Iis If's mis m Barrels CONTROL{CONTROL| 1:10 (min) (m) (m)
(ha) (ha) (mm) (m) (m)
SW ENTRANCE TO SOMME STREET 1 2 0.18 0.25 0.43 0.35 0.35 0.97 0.97 16.00 | 97.85 94.6 0.00 0.32 1.20 3.00 0.61 226.9 7702.7 0.74 189.60 4.28 93.65 | 92.50
CULVERT CROSSING 2 9 0.00 0.00 0.00 0.35 0.00 0.97 19.28 | 84.12 81.3 0.50 20.00 1 600 { - NO YES 0.52 1.16 92.50 | 92.40
SOUTH PORTION SOMME STREET 9 28 2.54 0.35 2.89 2.10 244 5.83 6.80 20.44 | 81.10 551.2 0.00 0.47 1.20 3.00 0.73 694.0 8450.7 1.05 272.58 4.34 92.40 ] 90.41
SOUTH PORTION SOMME STREET 28 29A 3.46 0.32 3.78 2,71 5.15 7.53 14.33 | 2477 | 71.65 1026.7 0.00 0.61 1.20 3.00 0.54 1198.8 7283.5 1.07 245.24 3.81 90.41 ] 89.08
SOUTH PORTION SOMME STREET 28A 29B 0.77 0.1 0.88 0.64 5.79 1.78 16.11 28.58 | 65.15 1049.5 0.00 0.62 1.20 3.00 0.53 1239.6 7212.0 1.07 86.51 1.34 89.08 | 88.62
SOUTH PORTION SOMME STREET 29B 30 0.32 0.12 0.44 0.33 6.13 0.92 17.03 | 29.92 | 63.16 1075.8 0.00 0.58 1.20 3.00 0.70 1191.6 8282.1 1.18 94,12 1.33 88.62 § 87.96
SOUTH PORTION SOMME STREET 30 22 0.75 0.16 0.91 0.67 6.80 1.86 18.89 | 31.25 | 61.31 1158.5 0.00 0.58 1.20 3.00 0.97 1402.6 9748.4 1.38 124.55 1.49 87.96 | 86.75
32.74
CULVERT CROSSING 22 19 0.00 0.00 0.00 15.59 0.00 43.33 | 32.74 | 59.38 | 2573.1 0.50 20.00 2 | e 1.03 X 0.74 YES NO 1.30 0.08 86.85 | 86.75
32.82
POND INLET 19 | PONDY . 0.00 0.00 0.00 35.97 0.00 100.06 | 38.67 | 52.87 5422.6 3.09 0.38 1.20 3.00 5.68 5629.1 | 13135.2 3.50 22.00 0.10 86.75 ] 85.50
POND OUTLET DITCH POND | DITCH J1:10 year controlled post development peak flow = 696 lfs, see SWMHYMO output of this Report 696.0 1.00 0.27 0.38 3.00 2.08 750.9 1506.6 1.54 24.00 0.26 82.50  82.00
| I | | | | |

Note: Conveyance Capacitites for the Open Ditch/Swale were calculated based on a Manning's Roughness Coefficient (n) of 0.030
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J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners DATE : 5/27/2009

Hawthorne Industrial Park OPEN DITCH/CULVERT DESIGN SHEET
City of Ottawa
Prepared by: M. Buchanan, E.I.T.
JLR 20983
1:100 year Ottawa International Airport IDF Curve February 2009 (Revised April 2009) Checked by: G. Forget, P.Eng.
Increase Runoff Coefficient by 25.0%
NODES DRAINAGE AREA PEAK FLOW GENERATION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT] FLOW | U/S D/S
DETAILS Area at C of SUM(A*1.25*C) TOTAL 2.78AR | 2.78AR| TIME |INTENS.[PEAK FL. BW D SS SLOPE | CAPAC. | VEL. |LENGTH] No.of DIA BxD INLET QOUTLET TIME Inv Inv
FROM| TO 0.70 0.90 | SUM(A)| 25% increase A*C CUM min. mm/hr /s m m X1 % /s mis m Barrels CONTROL{ CONTROL] (min) (m) (m)
(ha) (ha) in C factor (mm) (m)
WEST SIDE SAPPERS RIDGE 2 3 1.86 0.18 2.04 1.81 1.81 5.02 5.02 15.00 | 142.89 718.0 0.00 1.20 3.00 0.50 6973.0 1.61 136.80 1.41 92.50 | 91.82
WEST SIDE SAPPERS RIDGE 3 4 1.89 0.14 2.03 1.80 3.61 5.00 10.02 16.41 | 135.47 | 1357.9 0.00 1.20 3.00 0.80 8856.1 2.05 111.00 0.90 91.82 § 90.93
WEST SIDE SAPPERS RIDGE 4 5 1.76 0.15 1.91 1.69 5.29 4.69 14.71 17.31 | 131.16 | 1929.7 0.00 1.20 3.00 0.51 7029.1 1.63 112.85 1.16 90.93 | 90.36
WEST SIDE SAPPERS RIDGE 5 6 2.43 0.11 2.54 2.23 7.53 6.21 20.92 18.47 | 126.06 | 2637.5 0.00 1.20 3.00 0.62 7762.6 1.80 82.79 0.77 90.36 | 89.85
19.24
INORTH ENTRANCE TO SOMME STREET} 8 6 . 0.03 0.03 0.03 0.03 0.08 0.08 15.00 { 142.89 11.9 0.00 1.20 3.00 1.30 11276.7 2.61 10.00 0.06 89.98 | 89.85
15.06
CULVERT CROSSING 6 14 0.00 0.00 0.00 7.56 0.00 21.01 19.24 | 122,91 | 2581.8 0.50 20.00 2 ————n 1.15x0.82 NO YES 0.19 89.85 | 89.75
19.43
NORTH PORTION SOMME STREET 13 14 0.85 0.03 0.88 0.77 0.77 2.15 2.15 15.00 | 142.89 307.4 0.00 1.20 3.00 2.30 14999.4 3.47 10.00 0.05 89.98 | 89.75
15.05
NORTH PORTION SOMME STREET 14 15 2.93 0.24 3.17 2.80 11.13 7.79 30.85 19.43 | 122.15 | 3780.5 0.00 1.20 3.00 0.50 6992.8 1.62 184.04 1.89 89.75 ] 88.83
NORTH PORTION SOMME STREET 15 16 2.08 0.18 2.26 2.00 13.13 5.56 36.51 21.32 | 115.16 | 4204.4 0.00 1.20 3.00 0.57 7480.8 1.73 145.08 1.40 88.83 | 88.00
NORTH PORTION SOMME STREET 16 18 2.34 0.23 2.57 2.28 15.41 6.33 42.84 22.72 | 110.55 | 4736.0 0.00 1.20 3.00 0.51 7074.8 1.64 185.66 1.89 88.00 | 87.05
NORTH PORTION SOMME STREET 18 19 0.00 0.05 0.05 0.05 15.46 0.14 42 .98 24.61 | 104.93 | 4509.7 0.00 1.20 3.00 0.72 8372.8 1.94 41.86 0.36 87.05] 86.75
) 24.97
EAST SIDE SAPPERS RIDGE 9 10 1.74 0.19 1.93 1.71 1.71 4.76 4.76 15.00 | 142.89 680.4 0.00 1.20 3.00 0.50 6996.6 1.62 147.87 ) 1.52 92.40 ] 91.66
EAST SIDE SAPPERS RIDGE 10 11 1.49 0.14 1.63 1.44 3.16 4.02 8.78 16.52 | 134.93 | 1184.3 0.00 1.20 3.00 0.66 8019.2 1.86 111.04 1.00 91.66 § 90.93
EAST SIDE SAPPERS RIDGE 11 12 0.73 0.14 0.87 0.78 3.94 2.16 10.94 17.52 | 130.23 | 1424.7 0.00 1.20 3.00 0.55 7304.8 1.69 104.49 1.03 90.93 | 90.36
EAST SIDE SAPPERS RIDGE 12 7 0.18 0.09 0.27 0.25 4.18 0.69 11.63 18.55 | 125.73 | 1462.2 0.00 1.20 3.00 0.81 8919.0 2.06 72.55 0.59 90.36 § 89.77
NORTH PORTION SOMME STREET 7 20 1.07 0.23 1.30 1.17 5.35 3.24 14.87 19.13 | 123.33 | 1834.1 0.00 1.20 3.00 0.50 6966.1 1.61 177.39 1.83 89.77 | 88.89
NORTH PORTION SOMME STREET 20 21 2.27 0.19 2.46 2.18 7.53 6.05 20.92 20.97 | 116.41 | 24356 0.00 1.20 3.00 0.50 6981.9 1.62 147.49 1.52 88.89 1 88.16
NORTH PORTION SOMME STREET 21 22 3.43 0.30 3.73 3.30 10.83 9.18 30.10 2249 | 111.29 | 3350.0 0.00 1.20 3.00 0.56 7404.4 1.71 232.84 2.26 88.16 § 86.85
2475
SOUTH PORTION SOMME STREET 23A 23B 0.00 0.25 0.25 0.25 0.25 0.70 0.70 15.00 | 142.89 99.3 0.00 1.20 3.00 0.64 7883.5 1.82 181.00 1.65 93.65] 92.50
CULVERT CROSSING 23B 23C 0.00 0.00 0.00 0.25 0.00 0.70 | 16.65 | 134.29 93.3 0.42 24.00 1 50 | - NO YES 0.84 92,501 92.40
SOUTH PORTION SOMME STREET 23C 24A 0.00 0.17 0.17 0.17 0.42 0.47 1.17 17.49 | 130.34 152.2 0.00 1.20 3.00 0.82 8946.1 2.07 110.00 0.89 92.40] 91.50
CULVERT CROSSING 24A | 24B 0.00 0.00 0.00 0.42 0.00 1.17 18.38 | 126.45 | 147.6 0.42 24.00 1 500 | - “"NO YES 0.53 | 91.50] 91.40
SOUTH PORTION SOMME STREET 24B 24C 0.00 0.21 0.21 0.21 0.63 0.58 1.75 18.91 | 124.24 | 217.6 0.00 1.20 3.00 0.70 8258.2 1.91 142.00 1.24 91.40 | 90.41
ORGAWORLD - SITE U/S 24C [1:100 year peak flow = 283 lis, see Table 4 of Orgaworld Stor Site Manag Plan, Sept. 2008 283.0
SOUTH PORTION SOMME STREET 24C 25 3.70 0.32 4.02 3.56 4.19 9.89 11.64 20.15 | 119.40 | 1672.8 0.00 1.20 3.00 0.54 7289.5 1.69 244.84 2.42 90.41 | 89.08
SOUTH PORTION SOMME STREET 25 26 2.63 0.12 2.75 2.42 6.61 6.73 18.37 22.57 | 111.05 | 2323.0 0.00 1.20 3.00 0.51 7041.5 1.63 90.75 0.93 89.08 | 88.62
SOUTH PORTION SOMME STREET 26 27A 3.15 0.20 3.35 2.96 9.57 8.22 26.59 23.49 | 108.17 | 3159.5 0.00 1.20 3.00 0.65 7970.4 1.84 157.06 1.42 88.62 | 87.60
SOUTH PORTION SOMME STREET 27A 27B 0.00 0.03 0.03 0.03 9.60 0.08 26.67 24.91 | 104.09 | 3059.5 0.00 1.20 3.00 0.65 7973.8 1.85 20.00 ] 0.18 87.60 | 87.47
CULVERT CROSSING 27B 27C 0.00 0.00 0.00 9.60 0.00 26.67 25.09 | 103.59 | 3046.2 0.73 15.00 1 | - 1.39 X 0.97 YES NO 0.09 87.47 | 87.36
CORNER OF POND 27C 19 0.00 0.11 0.11 0.11 9.71 0.31 26.98 25.18 | 103.36 | 3071.7 0.00 1.20 3.00 0.71 8324.0 1.93 72.00 0.62 87.36 § 86.85
25.80
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J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners DATE : 5/27/2009

Hawthorne Industrial Park OPEN DITCH/CULVERT DESIGN SHEET
City of Ottawa
Prepared by: M. Buchanan, E.I.T.
JLR 20983
1:100 year Ottawa International Airport IDF Curve February 2009 (Revised April 2009) Checked by: G. Forget, P.Eng.
Increase Runoff Coefficient by 25.0% ; )
NODES DRAINAGE AREA PEAK F-LOW GENE&TI‘ION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT| FLOW | U/S D/S
DETAILS ' Area at C of SUM(A*1.25*C) TOTAL 2.78AR | 2.78AR | TIME [INTENS.[PEAK FL. BW D SS SLOPE | CAPAC.| VEL. |LENGTH§ No. of DIA BxD INLET OUTLET TIME Inv Inv
FROM| TO 0.70 0.90 | SUM(A) 2§% increase A*C CumMm min. mm/hr I's m m X1 % /s m/s m Barrels CONTROL}| CONTROL | (min) (m) (m)
(ha) (ha) in C factor (mm) (m)
SW ENTRANCE TO SOMME STREET 1 2 0.18 0.25 0.43 0.40 0.40 1.12 1.12 15.00 | 14289 | 160.5 0.00 1.20 3.00 0.61 7702.7 1.78 189.60 1.77 | 93.65] 92.50
CULVERT CROSSING . 2 9 0.00 0.00 0.00 0.40 0.00 1.12 16.77 | 133.71 150.2 0.50 20.00 1 600 | - NO YES 0.63 | 92.50 | 92.40
SOUTH PORTION SOMME STREET 9 28 2.54 0.35 2.89 2.58 2.98 7.16 8.29 17.40 | 130.77 | 1083.6 0.00 1.20 3.00 0.73 8450.7 1.96 272.58 2.32 | 92.40 ] 90.41
SOUTH PORTION SOMME STREET 28 29A 3.46 0.32 3.78 3.35 6.33 9.31 17.59 19.72 | 121.01 | 21289 0.00 1.20 3.00 0.54 7283.5 1.69 245.24 2.42 ] 90.41] 89.08
SOUTH PORTION SOMME STREET 29A 29B 0.77 0.11 0.88 0.79 7.11 2.19 10.78 | 2215 | 112,40 | 2223.0 0.00 1.20 3.00 0.53 7212.0 1.67 86.51 0.86 ] 89.08 | 88.62
SOUTH PORTION SOMME STREET 29B 30 0.32 0.12 0.44 0.40 7.51 1.11 20.89 | 23.01 | 109.65 | 2290.7 0.00 1.20 3.00 0.70 8282.1 1.92 94.12 0.82 | 88.62 ] 87.96
SOUTH PORTION SOMME STREET 30 22 0.75 0.16 0.91 0.82 8.33 2.27 23.16 | 23.83 | 107.18 | 24823 0.00 1.20 3.00 0.97 9748.4 2.26 124.55 0.92 | 87.96] 86.75
24.75
CULVERT CROSSING 22 19 0.00 0.00 0.00 19.16 0.00 53.26 | 24.75 | 104.53 | 5567.5 0.50 20.00 2 | - 1.03X0.74] YES NO 0.04 | 86.85] 86.75
24.79
POND INLET 19 | POND 0.00 0.00 0.00 44.32 0.00 12322 | 25.80 | 101.69 | 12813.8 3.09 0.55 5.00 5.68 13135.2 | 4.09 22.00 0.09 ] 86.75] 85.50
POND OUTLET DITCH POND | DITCH }1:100 year (iontrolled post development peak flow = 1,43|2 IIs, see SWI;IHYMO output of this Report 1432.0 1.00 0.38 3.00 2.08 1506.6 1.85 24.00 0.22 82.50 | 82.00
| I I | I

Note: Conveyance Capacitites for the Open Ditch/Swale were calculated based on a Manning's Roughness Coefficient (n) of 0.030
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J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners DATE : 4/28/2009

Hawthorne Road & Rideau Road OPEN DITCH/CULVERT DESIGN SHEET
City of Ottawa
Prepared by: M. Buchanan, E.L.T.
) JLR 20983
10 year Ottawa International Airport IDF Curve February 2009 Checked by: G. Forget, P.Eng.
Increase Runoff Coefficient by 0.0% upC=1.0
NODES DRAINAGE AREA PEAK FLOW GENERATION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT FLOW U/S D/S
DETAILS AREA (A} at C of . TOTAL 2.78AR| 2.78AR| TIME |INTENS.JPEAKFL. BW D1oyr Drax S8 SLOPE Qioyr Qiooyr VEL. |LENGTHf No. of DIA BxD INLET OUTLET HW TIME Inv Inv
FROM| TO 020 | 0.30 | 0.70 | 0.90 |SUM(A){ SUM(A*C) 5 CcCuMm min. mm/hr Ifs m m m X1 % I/s Ifs m/s m Barrels CONTROL{CONTROL| 1:10 {min) (m) (m)
A*C
(ha) | (ha) | (ha) | (ha) : (mm) {m) (m)
. /EST SIDE HAWTHORNE ROAD 1 2 2.46 0.14 2.60 0.86 0.86 2.40 2.40 15.00 | 97.85 235.0 0.00 0.41 0.50 3.00 0.20 250.1 424.5 0.50 112.00 3.76 103.22§ 103.00
WEST SIDE HAWTHORNE ROAD 2 3 1.60 0.06 1.66 0.53 1.40 1.48 3.89 18.76 | 85.54 332.5 0.00 0.25 0.50 3.00 5.00 337.3 2141.9 1.80 50.00 0.46 103.00§ 100.50
AWEST SIDE HAWTHORNE ROAD 3 4 1.58 0.06 1.64 0.53 1.93 1.47 5.35 19.23 | 84.26 451.1 0.00 0.27 0.50 3.00 7.00 490.1 2534.3 2.24 50.00 0.37 100.50f 97.00
IEST SIDE HAWTHORNE ROAD 4 5 1.58 0.06 1.64 0.53 2.45 1.47 6.82 19.60 | 83.26 568.0 0.00 0.34 0.50 3.00 5.00 765.9 2141.9 2.21 50.00 0.38 97.00 § 94.50
[EST SIDE HAWTHORNE ROAD 5 6a 1.95 0.10 2.05 0.68 3.13 1.88 8.70 19.98 | 82.27 715.6 0.00 0.45 0.65 3.00 1.07 747.0 1991.5 1.23 75.00 1.02 94.50 ] 93.70
CULVERT CROSSING 6a &b ]} 0.00 0.00 0.00 3.13 0.00 8.70 20.99 | 79.73 693.6 1.00 10.00 1 800 mmmm YES NO 0.84 0.12 93.70 ] 93.60
WEST SIDE HAWTHORNE ROAD 6b 7 1.20 0.03 1.23 0.39 3.52 1.08 9.77 21.11 79.45 776.5 0.00 0.53 1.156 3.00 0.53 817.1 6447.9 0.97 15.00 0.26 93.60 | 93.52
'EST SIDE HAWTHORNE ROAD 7 8 1.58 0.06 1.64 0.53 4.04 1.47 11.24 | 21.37 | 78.83 886.3 0.00 0.56 1.15 3.00 0.50 916.3 6243.2 0.97 50.00 T 0.86 93.52 ] 93.27
'EST SIDE HAWTHORNE ROAD 8 9 1.58 0.06 1.64 0.53 4.57 1.47 12.71 22.23 | 76.88 977.2 0.00 0.58 1.156 3.00 0.50 1006.2 | 6243.2 1.00 50.00 0.84 93.27 ] 93.02
WEST SIDE HAWTHORNE ROAD 9 10 1.58 0.06 1.64 0.53 5.10 1.47 14.18 | 23.06 | 75.07 | 10644 0.00 0.60 1.156 3.00 0.50 11014 | 6243.2 1.02 50.00 0.82 93.02 | 92.77
WEST SIDE HAWTHORNE ROAD 10 11 1.58 0.06 1.64 0.53 5.63 1.47 15.65 | 23.88 | 73.39 1148.3 0.00 0.62 1.15 3.00 0.50 1202.1 6243.2 1.04 50.00 0.80 92.77 | 92.52
[‘ “EST SIDE HAWTHORNE ROAD 11 12 1.48 0.06 1.54 0.50 6.13 1.38 17.03 | 2468 | 71.83 | 12233 0.00 0.63 1.15 3.00 0.50 1254.5 | 6243.2 1.05 50.00 0.79 92.52 | 92.27
IEST SIDE HAWTHORNE ROAD 12 13 1.34 0.06 1.40 0.46 6.58 1.27 18.30 | 25.47 | 70.35 1287.3 0.00 0.64 1.15 3.00 0.50 1308.3 | 6243.2 1.06 50.00 0.78 92.27 | 92.02
- JEST SIDE HAWTHORNE ROAD 13 14b 1.54 0.21 1.75 0.65 7.23 1.81 20.11 26.25 | 68.96 1386.6 0.00 0.64 1.15 3.00 0.61 1449.7 | 6918.0 1.18 158.00 2.23 92.02 ] 91.05
' 28.49
[ SW RIDEAU & HAWTHORNE 14a 14b 0.64 0.18 0.82 0.35 -0.35 0.98 0.98 15.00 | 97.85 96.3 0.00 0.20 1.30 3.00 4.06 167.6 | 24661.5 1.40 140.00 1.67 96.73 | 91.05
16.67
CULVERT CROSSING 14b 23 I 0.00 0.00 0.00 7.59 0.00 21.09 | 28.49 | 65.29 | 1377.2 1.40 20.00 1 1000 | ——- YES NO 1.14 0.19 91.05 § 90.77
28.68
TAST SIDE HAWTHORNE ROAD 15 16 0.33 0.33 0.30 0.30 0.83 0.83 15.00 | 97.85 80.8 0.00 0.25 0.30 3.00 0.45 101.7 165.4 0.54 110.00 3.38 103.80§ 103.30
‘AST SIDE HAWTHORNE ROAD 16 17 0.14 0.14 0.13 0.42 0.35 1.18 18.38 | 86.64 101.8 0.00 0.16 0.30 3.00 6.20 114.3 610.8 1.49 100.00 ’ 1.12 103.304 97.10
=AST SIDE HAWTHORNE ROAD 17 18 0.04 0.04 0.04 0.46 0.10 1.28 19.50 | 83.52 106.6 0.00-{ 0.16 1.20 3.00 6.36 116.8 | 24949.6 1.51 33.00 0.36 97.10 | 95.00
CULVERT CROSSING 18 19 0.00 0.00 0.00 0.46 0.00 1.28 19.86 | 82.56 105.3 N 1.77 22.00 1 - 600 | - YES NO 0.30 0.98 95.00 | 94.61
=AST SIDE HAWTHORNE ROAD 19 20 0.06 0.06 0.05 0.51 0.15 1.43 20.85 | 80.08 114.2 0.00 0.21 0.70 3.00 2.79 158.3 3925.7 1.20 24.00 0.33 94.61 § 93.94
CULVERT CROSSING 20 21 0.00 0.00 0.00 0.51 0.00 1.43 21.18 | 79.28 113.1 0.50 20.00 1 600 e NO YES 0.37 0.83 93.94 ] 93.84
:AST SIDE HAWTHORNE ROAD 21 22a 0.21 0.16 0.37 0.19 0.70 0.52 1.94 22.02 | 77.35 150.3 0.00 0.29 0.80 3.00 0.50 168.5 2372.0 0.63 82.00 2.18 93.84 | 93.43
EAST SIDE HAWTHORNE ROAD | 22a 22b 0.61 0.29 0.90 0.38 1.08 1.06 3.01 2419 | 7277 218.9 0.00 0.33 1.17 3.00 0.52 228.1 6666.4 0.70 175.00 4.18 93.43 | 92.52
EAST SIDE HAWTHORNE ROAD | 22b 23 0.83 0.34 1.27 0.49 1.57 1.37 4.38 28.37 | 65.47 286.5 0.00 0.35 1.17 3.00 0.70 309.6 7734.6 0.84 260.00 5.14 92.59 | 90.77
33.51
SOUTH SIDE RIDEAU ROAD 23 24 0.73 0.28 1.01 0.40 9.56 1.11 26.57 | 33.51 58.43 1552.8 0.00 0.51 1.74 3.00 2.65 1642.9 | 43339.8 2.11 235.00 1.86 90.77 | 84.55
35.37
WEST SIDE SOMME STREET 25 24 0.42§ 0.12 0.54 0.40 0.40 1.12 1.12 15.00 | 97.85 109.4 0.00 0.18 1.20 3.00 2.80 105.1 16548.0 1.08 125.74 1.94 89.98 | 86.46
. 16.94
CULVERT CROSSING 24 26 0.00 0.00 0.00 » 9.96 0.00 27.69 | 35.37 | 56.28 | 1558.5 1.00 20.00 1 800 [ - NO YES 2.31 0.11 84.55 | 84.35
35.48 ‘
EAST SIDE SOMME STREET - 27 26 0.32] 0.11 0.43 0.32 0.32 0.90 0.90 15.00 | 97.85 87.9 0.00 0.17 1.20 - { 3.00 2.80 90.3 16548.0 1.04 125.74 2.01 89.98 | 86.46
17.01
SOUTH SIDE RIDEAU ROAD 26 28 0.58 0.24 0.82 0.33 10.62 0.92 29.51 35.48 | 56.16 | 1657.5 0.00 0.66 2.20 3.00 0.71 1695.7 | 42043.4 1.30 183.76 2.36 84.35 | 83.04
37.84
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J ) J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners DATE : 4/28/2009

Hawthorne Road & Rideau Road OPEN DITCH/CULVERT DESIGN SHEET
, City of Ottawa
! Prepared by: M. Buchanan, E.LT.
JLR 20983
" 10 year Ottawa International Airport IDF Curve February 2009 Checked by: G. Forget, P.Eng.
| Increase Runoff Coefficient by 0.0% upC=1.0 5. )
NODES DRAINAGE AREA PEAK FLOW GENERATION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT FLOW u/s D/S
DETAILS AREA (A) at C of TOTAL 2.78AR | 278AR| TIME [INTENS.|PEAK FL. BW Dioyr Drnax SS SLOPE Qioyr Qiooyr VEL. |LENGTH| No. of; DIA BxD INLET OUTLET HW TIME Inv Inv
FROM| TO 0.20 0.30 0.70 0.90 | SUM(A) SUM(A*C) AC CcUuMm min. mm/hr /s m m m X:1 % Ifs I's m/s m Barrels CONTROL{CONTROL| 1:10 (min) (m) (m)
(ha) | (ha) | (ha) | (ha) ; (mm) (m) (m)
{Existing 900. mm dia. culvert capacity before ditch flows to Findlay Creek 1400.0
NORTH SIDE RIDEAU ROAD 31 32 6.66 052 | 7.18 1.80 1.80 5.00 | 5.00 | 20.00 | 97.26 — 0.00 | 058 | 150 | 3.00 | 1.93 | 1974.3 | 24880.1 | 1.96 | 400.00 3.41 | 90.71 ] 83.01
23.41
33 32 0.87 0.10 0.97 0.26 0.26 0.73 0.73 15.00 | 115.83 0.00 0.40 1.50 3.00 0.16 213.3 7240.8 0.44 92.00 ; 3.45 83.16 | 83.01
- 18.45 ‘
_XISTING CULVERT CROSSING | 32 | 28 0.00 | 0.00 0.00 206 | 000 | 574 | 2341 | 87.93 _l -0.15 20.00 i 1000 0.14 | 83.01] 83.04
23.55
_ SOUTH SIDE RIDEAU ROAD 28 29 0.90 0.33 1.23 0.48 13.16 1.33 36.58 37.84 53.68 3363.5 0.00 117 2.20 3.00 0.14 3437.1 | 18513.7 0.84 347.24 6.91 83.04 § 82.56
SOUTH SIDE RIDEAU ROAD 29 | 30 0.48 0.31 0.79 0.38 13.53 1.04 3762 | 44.76 47.64 3192.1 0.00 0.90 2.20 3.00 0.51 3287.0 | 35640.2 1.35 236.20 2,91 82.56 | 81.35
ote: Conveyance Capacitites for the Open Ditch/Swale were calculated based on a Manning's Roughness Coefficient (n) of 0.030
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( J.L. RICHARDS AND ASSOCIATES LIMITED, Consulting Engineers, Architects and Planners DATE : 4/28/2009

Hawthorne Road & Rideau Road : OPEN DITCH/CULVERT DESIGN SHEET
(\( City of Ottawa
Prepared by: M. Buchanan, E.I.T.
. JLR 20983
' 1:100 year Ottawa International Airport IDF Curve February 2009 Checked by: G. Forget, P.Eng.
Increase Runoff Coefficient by 25.0% upC=1.0
NODES DRAINAGE AREA PEAK FLOW GENERATION OPEN DITCH/SWALE DATA CULVERTS SIZED UNDER 1:10 YEAR STORM EVENT| FLOW u/s D/IS
(O DETAILS AREA (A) at C of SUM(A*1.25*C) TOTAL 2.78AR | 2.78AR | TIME |INTENS.]|PEAK FL. BW D SS SLOPE | CAPAC. | VEL. |LENGTH] No.of DIA BxD INLET OUTLET TIME Inv Inv
‘ FROM| TO 0.20 | 0.30 | 0.70 { 0.90 | SUM(A)| 25% increase . CUM min. mm/hr IIs m m X:1 % IIs m/s m Barrels CONTROL|CONTROL} (min) (m) (m)
. A*C
(ha) | (ha) | (ha) | (ha) in C factor (mm) (m)
WEST SIDE HAWTHORNE ROAD 1 2 2.46 0.14 2.60 1.06 1.06 2.95 2.95 15.00 | 142.89 | 4221 0.00 0.50 3.00 0.20 424.5 0.57 112.00 3.30 103.22]103.00
= WEST SIDE HAWTHORNE ROAD 2 3 1.60 0.06 1.66 0.66 1.72 1.83 4.79 18.30 | 126.80 607.2 0.00 0.50 3.00 5.00 2141.9 2.86 50.00 0.29 103.00] 100.50
WEST SIDE HAWTHORNE ROAD 3 4 1.58 0.06 1.64 0.65 2.38 1.81 6.60 18.59 | 125.56 829.0 0.00 0.50 3.00 7.00 2534.3 3.38 50.00 0.25 100.50] 97.00
WEST SIDE HAWTHORNE ROAD 4 5 1.58 0.06 1.64 0.65 3.03 1.81 8.42 18.84 | 124.54 | 1048.2 0.00 0.50 3.00 5.00 2141.9 2.86 50.00 0.29 97.00 ] 94.50
WEST SIDE HAWTHORNE ROAD 5 6A 1.95 0.10 2.05 0.83 3.86 2.31 10.73 19.13 | 123.35 | 1323.2 0.00 0.65 3.00 1.07 1991.5 1.57 75.00 0.80 94.50 1 93.70
o CULVERT CROSSING BA 6B 0.00 0.00 0.00 3.86 0.00 10.73 19.92 | 120.24 | 1289.9 1.00 10.00 1 800 | - YES NO 0.06 93.70 | 93.60
{ WEST SIDE HAWTHORNE ROAD