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Legal Notification

This report was prepared by exp Services Inc. for the account of Theberge Homes.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. Exp Services Inc. accepts no responsibility for damages, if
any, suffered by any third party as a result of decisions made or actions based on this project.
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1 Introduction

Theberge Homes retained exp Services Inc. (EXP) to undertake a site servicing and stormwater
management study in support of a zoning by-law amendment and plan of subdivision applications for a
proposed development at 1158 Second Line Road in the City of Ottawa. The property is situated on
Second Line Road, 270m south of Old Carp Road in the City of Ottawa, Ontario as shown on Figure 1 in
Appendix A.

The development is comprised of forty-nine (49) townhome units. This report will discuss the adequacy of
the adjacent municipal storm sewers, sanitary sewers and watermains to convey the storm runoff,
sewage flows and provide the water demands that will result from the proposed development.

The 1.23-hectare development being proposed by Theberge Homes will consist of a five (5) 4-unit
townhome blocks, one (1) 5-unit townhome block, and four (4), 6-unit townhome blocks. A single dwelling
unit is currently located on the property.

There are municipal sanitary sewers, storm sewers and watermains within Goward Drive that will be
utilized to service the development.

This report will identify any sanitary, storm or watermain servicing requirements, and provide a design
brief for submission, along with the engineering drawings, for City of Ottawa approval.

2 Referenced Guidelines

Various documents were referred to in preparing the current report including:

» Sewer Design Guidelines, Second Edition, Document SDG002, October 2012, City of Ottawa
(Guidelines) including:

»  Technical Bulletin ISDTB-2012-4 (20 June 2012)

e Technical Bulletin ISDTB-2014-01 (05 February 2014)

» Technical Bulletin PIEDTB-2016-01 (September 6, 2016)

e Technical Bulletin ISDTB-2018-01 (21 March 2018)

e Ontario Ministry of Transportation (MTO) Drainage Manual, 1995-1997
» Ottawa Design Guidelines — Water Distribution, July 2010 (WDGO001).

» Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and
Climate Change, March 2003 (SMPDM)

» Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate
Change, 2008 (GDWS)

»  Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 1999
*  Ontario Building Code 2012, Ministry of Municipal Affairs and Housing.

1 “eX
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3 Sanitary Sewer Design

The sanitary sewer system is designed based on a population flow, and an area based infiltration
allowance. The flows were calculated using City of Ottawa design guidelines as follows:

Population:

49-Town homes x 2.7 person/unit 132.3

133 Persons

Sanitary Flow

Average Domestic Flow = 280 L/person/day
Domestic Flow = 133 x 280 L/person/day x (1/86,400 sec/day) =0.43 L/sec

Peak Factor =1 + 14 / (4 + (43.2/1000)°3) =4.0 (4.0 Max)

Q Peak Domestic = 0.175 L/sec x 4.0 =1.72 L/sec
Infiltration:

Q Infiltration = 0.33 L/ha/sec x 1.23 ha =0.41 L/sec

Total Peak Sewage Flow:
Total Sanitary Flow = 1.72 + 0.41 =2.13 L/sec

(Y}
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4 Watermain Servicing

A. Methodology

The water distribution system proposed for this development is designed in accordance with the City of
Ottawa Design Guidelines (July 2010). The following steps indicate the basic methodology that was used
in the hydraulic analysis:

* A water distribution model was created by adding junction nodes at intersections and creating
watermains between the junctions.

* For each junction node the water demand was determined based on the number of contributing
homes and the corresponding population.

» The water consumption rates were calculated for the maximum day and maximum hour conditions.

» Hydraulic boundary conditions were set from the information obtained from the City of Ottawa.

» The required fire flow was determined, and

e The proposed water distribution model was simulated in and the results compared with the City of
Ottawa criteria.

B. Design Criteria

A summary of design parameters used in the water distribution model were taken from Section 4.0 of the
City’s Guidelines, and are as follows:

e Population Density (Townhome) = 2.7 person/unit

» Average daily water consumption (Residential) = 350 L/cap/day

*  Maximum Day Factor (4.32 x Avg. Day)
e Maximum Hour Factor (6.5 x Avg. Day)

» C factor (200 mm — 300 mm) 110

*  Minimum Allowable Pressure = 275 kPa (40 psi)
e Maximum Allowable Pressure = 690 kPa (100 psi)

e Minimum Static Pressure (Under Fire Flow Conditions) = 140 kPa (20 psi)
Please note that the maximum day and peak hour factors, noted above, were determined based on

MOECC GDWS Table 3-3 as the population of the proposed development is less than 500 persons. This
requirement is noted in Section 4.2.8 of the City’s WDGO001.

3 “eX



exp Services Inc.

Theberge Homes

1158 Second Line Road
OTT-00245003-A0
April 2018

4.1 Water Demands

The domestic water demands are estimated below, utilizing parameters from the SDGO002 and the
GDWS. The following summarizes the parameters used.

» Population:

32.3
85.0

217.3 Persons

49-Townhome (Row) x 2.7 person/unit
25- Existing Single-Family x 3.4 person/unit

e Average daily water consumption = 350 L/person/day

*  Number of residents =217.3

e Maximum Day Factor =4.32 x Avg. Day (from GDWS, Table 3-3)
e Maximum Hour Factor = 6.5 x Avg. Day (from GDWS, Table 3-3)

The average, maximum day and peak hour domestic (residential) demands for the building are as
follows:

* Average Day =350 x 217.3 / 86,400 sec/day = 0.88 L/sec
e Maximum Day =4.32x0.88 =3.8 L/sec
* Peak Hour =6.5x0.88=5.72 L/sec

Detailed calculations of the domestic water demands are provided in Table C1 of Appendix C.

4.2 Fire Flow Requirements

Water for fire protection will be available utilizing the proposed fire hydrants located along the proposed
private roadway. The required fire flows for the proposed site was calculated based on typical values as
established by the Fire Underwriters Survey 1999. The fire flow requirements were calculated for all
blocks. It was determined the most critical building was a 6-Unit Block having a fire flow requirement of
150 L/sec.

The following equation from the Fire Underwriters document “Water Supply for Public Fire Protection”,
1991, was used for calculation of the on-site supply rates required to be supplied by the hydrants:

F=200*C*V(A)

where
F = Required Fire flow in Litres per minute
C = Coefficient related to type of Construction
A = Total Floor Area in square metres

A reduction for low hazard occupancy of -25% for residential dwellings, and an increase for fire area
exposure of +70% (max) was used. Below is a sample calculation of the fire flow requirements for Block

4 (most critical) residential building.
N
<
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6-Unit Block
F= 200 * 1.0 * \ (527.5m2 x 2 storeys) = 7146 L/min or 7,000 L/min (rounded to 1,000)
F= 7000 L/min * (-25% non-combustible) = 5,250 L/min
F= 5,250 L/min * (+75% exposure factor) =9,188 L/min

F(required) = 9,000 L/min or 150 L/sec

The following summarizes the total required fire flow including reductions/increases due to factors
effecting burning.

* 4 Unit Block: 117 L/sec (7,000 L/min)
e 5 Unit Block: 133 L/sec (8,000 L/min)
e 6 Unit Block: 150 L/sec (9,000 L/min)

The fire flow requirement for the proposed building is 150 L/sec (9,000 L/min) based on the FUS. Please
refer to Tables C2 through Table C4 in Appendix C for detailed calculations using the FUS method.

4.3 Boundary Conditions

Boundary conditions were provided for modelling purposes. WaterCAD modelling software was used to
calculate pressures and flows under maximum day plus fire flow and peak hour conditions.

Boundary conditions were obtained from City of Ottawa personnel for the purpose of hydraulic modeling.
Boundary conditions were used for the connection points at either Connection # 1 on Goward Drive (J-10)
or Connection Location #2 (J-13) on Whernside Terrace. Refer to Appendix | for information provided by
City of Ottawa staff.

Location #1 Location #2
Condition Goward Whernside Terrace
Max Day plus Fire Flow (9000 L/min) ~ 119.5m 120.8m
Peak Hour 140.2m 142.0m

4.4 Modelling Results

The results of the WaterCAD modelling under maximum day plus fire flow and peak hourly conditions
based on the boundary condition at Location #1, are summarized in Table 4-1 below. Results for both
locations #1 and # 2 are included in Appendix D.

: “eX
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Table 4-1: Summary of Results for Peak Hour (Boundary Location #1)

Label Demand (L/s) Elevation (m) Hydral;:,':) S Pressure (psi)
J-1 0.22 103.98 140.17 51.4
J-2 0.65 103.74 140.18 51.7
J-3 0.72 102.10 140.18 54.1
J-4 0.58 102.60 140.18 53.3
J-5 0.22 103.30 140.17 52.3
J-6 0.79 101.13 140.18 55.4
J-7 0.63 101.40 140.19 55.1
J-8 0.00 101.00 140.19 55.6
J-9 0.72 102.40 140.19 53.6
J-10 0.00 100.76 140.20 56.0
J-11 0.14 102.35 140.19 53.7
J-12 0.07 101.25 140.19 55.3
J-14 0.36 101.50 0.36 140.19
J-15 0.36 100.80 0.36 140.20
Table 4-2: Summary Results for Maximum Day Plus Fire Flow (Boundary Location #2)
Pressure
Fire Flow | Fire Flow | Flow (Total | '°% | (Residual | JFressure Satisfies
. (Total (Calculated .
Label (Needed) | (Available) Needed) Available) Lc.)w.er Residual) Fire F[ow
(L/s) (L/s) (L/s) Limit) . Constraints?
(Lis) (psi) (psi)
J-1 150.00 11.30 150.14 11.44 20.0 20.1 False
J-2 150.00 163.26 150.43 163.69 20.0 20.4 True
J-3 150.00 175.06 150.48 175.54 20.0 22.5 True
J-4 150.00 165.58 150.38 165.96 20.0 21.0 True
J-5 150.00 11.31 150.14 11.45 20.0 20.2 False
J-6 150.00 174.58 150.52 175.10 20.0 23.0 True
J-7 150.00 166.35 150.42 166.77 20.0 214 True
J-8 150.00 200.00 150.00 200.00 20.0 374 True
J-9 150.00 124.52 150.48 125.00 20.0 20.0 False
J-10 150.00 168.09 150.00 168.09 20.0 20.0 True
J-11 150.00 184.71 150.10 184.81 20.0 214 True
J-12 150.00 177.49 150.05 177.54 20.0 20.0 True
J-13 150.00 200.00 150.12 200.12 20.0 57.9 True
J-14 150.00 200.00 150.24 200.24 20.0 25.3 True
J-15 150.00 167.90 150.24 168.14 20.0 20.0 True

n/a not applicable

. Junctions J-1 and J-5 are services. J-9 is not within site.

The calculated minimum and maximum working pressures anticipated within the development are 51.7
psi and 56.0 psi under peak hour conditions, with an estimated fire flow available at the proposed hydrant
# 1 (J-3) near Block 4 of + 174 L/sec, which is greater than the required 150 L/sec for a 6-unit townhome

block.
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5 Stormwater Management

5.1 Design Criteria

The storm sewer system was designed in conformance with the latest version of the City of Ottawa
Design Guidelines (October 2012). Section 5 “Storm and Combined Sewer Design”, and Section 8
“Stormwater Management” from the design manual were referenced.

The allowable release rate for the site is limited to a 2-year storm event using a time of concentration of
10 minutes and a runoff coefficient of 0.40 as per Section 5.1.5.1 of the SDG002. Flows in excess of the
2-year and up to the 100-year storm event will be detained onsite.

Minor System Design Criteria

» The storm sewers have been designed and sized based on the Rational Method and the Manning’s
Equation under free flow conditions for the 2-year storm using a 10 minute inlet time.

* Inflow rates into the minor system are limited to 100 L/sec, which is based on the capture rate
established for this site as per the Stormwater Site Management Plan for Morgan’s Grant Phase 12D.

e The storm sewer within the Morgan’s Grant Subdivision were designed as a minor (pipe) and major
drainage (overland) system, or a dual drainage concept. The minor system was designed to convey
runoff based on the 5-year storm under free-flow conditions.

» A separate foundation drainage and surface drainage networks are proposed, with the surface
drainage works sized to convey and detain a 100-year storm, whereas the foundation drainage
system is sized to convey foundation drainage only.

Major System Design Criteria

 The major system has been designed to accommodate onsite detention with sufficient capacity to
attenuate the 100-year design storm. Any excess of runoff above the 100-year event will flow
overland offsite.

» Onsite storage is provided for up to the 100-year design storm. Although there is a maximum
allowable ponding depth of 300mm on the ground surface, the entire 100-year storm will be stored
within underground chambers. Calculation of the required onsite storage volumes is supported by
calculations provided in Appendix F.

» Calculation of the required storage volumes has been prepared based on the Modified Rational
Method as identified in Section 8.3.10.3 of the City’s Sewer Guidelines.

5.2 Runoff Coefficients

Runoff coefficients used for post-development conditions were based on actual areas measured in CAD.
Runoff coefficients for impervious surfaces (roofs, asphalt, and concrete) were taken as 0.90, whereas
pervious surfaces (grass/landscaping) were taken as 0.20.

Average runoff coefficients for all catchments were calculated using PCSWMM'’s area weighting routine.

This modelling software has a GIS engine which allows for catchment (or polygon) definition including
attributes. The runoff coefficients for all catchments were area weighted to derive at average runoff

7 “exp.
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coefficients based on hard surfaces (concrete or asphalt) having an imperviousness of 100%, soft
surfaces (landscaping surfaces) having a zero percent imperviousness. The conversion from an
imperviousness percent to a runoff coefficient was taken as C=[IMP]*0.70 +20.

The average runoff coefficient for the overall site area under post-development conditions was calculated
as 0.64, whereas the pre-development average runoff coefficient was less than 0.10.

5.3 Calculation of Allowable Release Rate

To control runoff from the site it will be necessary to limit post-development flows to the allowable capture
based on previous Morgan’s Grant, Phase 12D design.

The allowable release rate from the site was set just below the design peak flow rate for the minor
system. From the original storm design sheet, the storm sewer was sized based on a 5-year level of
service with a runoff coefficient of 0.50 and a time of concentration of 20 minutes. The following
parameters will be used to determine the allowable release rates from the proposed site to the existing
sewer on Goward Drive, using the Rational Formula.

QaL =278CIA

Where:
QaL = Peak Discharge (L/sec)
C = Runoff Coefficient (C=0.50)
I = Average Rainfall Intensity for return period (70.25 mm/hr)
= 732.951/(Tc+6.199)0810 (5-year)
Tc = Time of concentration (20 mins)
A = Drainage Area (1.20 hectares)

The peak design flow, based on the 5-year storm, was estimated at 117.2 L/sec. This peak storm flow
was taken from the third row of the original storm design sheet for the Morgan’s Grant Phase 12D, and is
attached for reference in Appendix H.

Although the downstream storm sewers were sized for this peak flow, a total of 100 L/sec (or 5 inlets at
20 L/seclinlet) was selected as the minor system capture rate. This flow was used to establish the 100-
year hydraulic grade line.

Therefore, the minor system capture rate from the site was limited to 100 L/sec in the 100-year event
under post-development conditions. All remaining storm runoff in excess of 100 L/sec is detained onsite.

5.4 Pre-Development Conditions

Although pre-development peak flows did not govern the storm sewer design, the peak flows under pre-
development conditions was estimated for comparison. The pre-development runoff coefficient for the site
was determined to be 0.04. The existing site only includes one residential home, which will be
demolished for the re-development of the site.

Using a time of concentration (Tc) of 20 minutes and an average runoff coefficient of 0.04, the pre-
development release rates from the site were estimated at 6.6, 8.9 and 19.0 L/sec for the 2-year, 5-year

and 100-year storms respectively.
N
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5.5 Calculation of Post-Development Runoff

As a result of the changes onsite the overall post development runoff coefficient will increase over
existing conditions. The increase in runoff will be the result of changes due to site development (i.e.
additional hard surfaces, roof areas and hard landscaping).

The post-development average runoff coefficient for the site was calculated as 0.64, based on an
average runoff coefficient of 0.20 for grassed areas and 0.90 for hard surfaces.

Based on the storm drainage areas the 2-year, 5-year and 100-year post-development peak flows are
calculated based on the Rational Method and are summarized in the Table 5-5 below with detailed
calculations provided in Table F5 of Appendix E.

Table 5-5: Summary of Post-Development Flows

Storm = 2-year Storm = 5-year Storm = 100-year

Area | Area Tc
Ne (ha) (min) 1 Cave (Ql.lsec) 8.722@ e glsec) 8.722@ e (Ql.lsec) (Ql.(;g:c)

1 0.0955 10 0.71 14.5 0.71 19.6 0.89 421

2 0.0552 10 0.80 9.4 0.80 12.8 1.00 27.4

3 0.1161 10 0.75 18.6 0.75 25.2 0.94 54.0

4 0.0742 10 0.50 7.9 0.50 10.7 0.63 23.0

5 0.0680 10 0.76 11.0 0.76 15.0 0.95 32.0

6 0.0583 10 0.75 9.3 0.75 12.7 0.94 271

7 0.1539 10 0.77 253 0.77 34.3 0.96 73.5

(43.0) (50.5) (82.0)

8 0.0438 10 0.73 6.8 0.73 9.3 0.91 19.8

9 0.0263 10 0.72 4.0 0.72 5.5 0.90 11.7

10 0.0559 10 0.81 9.7 0.81 13.1 1.00 27.8

11 0.0436 10 0.49 4.6 0.49 6.2 0.61 13.2

12 0.1701 10 0.47 171 0.47 23.2 0.59 49.6

13 0.1814 10 0.50 19.4 0.50 26.3 0.63 56.3

14 0.0209 10 0.40 1.8 0.40 24 0.50 5.2

15 0.0310 10 0.64 4.2 4.2 0.64 5.7 5.7 0.80 12.3 12.3

16 0.0068 10 0.20 0.3 0.3 0.20 0.4 0.4 0.25 0.8 0.8
Totals 1.2008 163.9 47.5 222.4 56.6 476.0 95.2

Flows in (brackets) under Qcar denotes flows that are controlled.

In summary, the 2-year, 5-year and 100-year post-development flows are 163.9 L/sec, 222.4 L/sec and
476.0 L/sec respectively. Flow control devices will be used to restrict these runoff rates from the site to
47.5 L/sec, 56.6 L/sec and 95.2 L/sec for the 2-year, 5-year and 100-year storms respectively. Further
details regarding the onsite detention and storage methods are provided in the proceeding section.
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5.6 Storm Sewer Design

Average runoff coefficients were calculated for all drainage areas for sizing of the storm sewers. Post-
development drainage areas are illustrated on Figure 3 in Appendix A. Average runoff coefficients were
calculated for each catchment and inlet times of 10 minutes were used as per City of Ottawa Guidelines.

A minimum 300mm diameter storm sewer is proposed for the main line storm sewer capturing surface
runoff. A minimum 200mm diameter storm sewer is proposed for the foundation drainage system.

All new storm sewers were sized for the 2-year peak flow. Design sheets for the 2-year sizing of the
storm sewer system are included in Appendix E.

5.7 Flow Control & Stormwater Storage

It will be necessary to control runoff to the allowable rate; therefore, runoff will be detained using an inlet
control device (ICD) within the storm system. This will ensure that sufficient stormwater detention is
provided and that the peak flows entering the existing storm sewer on Goward Drive will be equal to or
less than the allowable rate.

The following itemizes the design methodology used:

» For the entire catchment tributary to the ICD, the drainage area and average runoff coefficient was
calculated. The average runoff coefficient was calculated with the area weighting routine in
PCSWMM. The drainage area information for the catchment is provided in Table F10.

* The volume available in chambers was taken from the Manufacture’s literature, which is provided in
Appendix H for reference.

 The total storage available in the underground chambers was estimated based on the above
Manufacturer’s data and the required 100-year volume as estimated using the Modified Rational
Method.

* Inputted the type of ICD, outlet pipe invert, and outlet pipe diameter to obtain the maximum head and
discharge rate for the selected ICD. The ICD information selected in provided in Table F13 with the
associated Manufactures’ technical brochure in Appendix H.

» A combination stage-storage and storage-discharge table (Table E14) was generated to summarize
the discharge rates and storage volumes based on the ICD selected and chamber storage volumes
provided.

e Tables for the 2-year, 5-year, and 100-yr storage requirements, based on the Modified Rational
Method (MRM) were used for various release rates to overlay onto the combination stage-storage
and storage-discharge curves. Tables F17 through F18 illustrate the MRM at different release rates,
whereas Table F17 provides the storage volumes at the actual discharge rates.

* The intersection of the stage-discharge rates and the MRM volumes provide the actual 2-yr, 5-yr, and
100-yr storage, release rates and elevations.

e A summary Table (F20) is provided indicating the 2-year, 5-year and 100-year data for: release rate,
storage volume, depth, and elevation (or stage).
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The following Table 5-6 summarizes the ICDs that are proposed.
Table 5-6: Summary of ICDs
Controlled | Min Max Head
Area No | ICD Location Rate Elev. | Elev. ICD Type / Model
(L/sec) (m) (m) a
1-14 STM MH 213 82.0 98.50 100.176 1.676 IPEX HF Type F
5.8 Storage Requirements

Stormwater storage requirements and associated controlled release rates within the site are summarized
below in Table 5-7. Detailed calculations using the Modified Rational Method of the onsite storage
requirements are provided in Appendix F.

Table 5-7: Summary of Storage Requirements and Release Rates

ﬁroea /_(\;2? Release Rate (L/s) Storage Required (m?) g:g:/ailg:d fg:;:?;n -?;::ml

| 2-yr | 5-yr | 100-yr | 2-yr | 5-yr | 100-yr (m3)

1 0.0955

2 0.0552

3 0.1161

4 0.0742

5 0.0680

6 0.0583

7 0.1539 292.0 ICD at Tempest
43.0 | 505 | 82.0 796 | 79.6 287.1 55-Chambers MHF

8 0.0438 STMH213 Type F

9 0.0263

10 0.0559

11 0.0436

12 0.1701

13 0.1814

14 0.0209

15 0.0310 | 4.2 5.7 12.3 none | none none none Uncontrolled

16 0.0068 | 0.3 0.4 0.8 none | none none none Uncontrolled

Total 1.20 475 56.6 1.2 79.6 116.8 287.1 292.0

11

“ex



6

exp Services Inc.

Theberge Homes

1158 Second Line Road
OTT-00245003-A0
April 2018

Erosion and Sediment Control

During all construction activities, erosion and sedimentation shall be controlled by the following
techniques:

extent of exposed soils shall be limited at any given time,
exposed areas shall be re-vegetated as soon as possible,

filter cloth shall be installed between frame and cover of all new catch basins and catch basin
manholes,

filter cloth shall be installed between frame and cover of the existing catch basins and catch basin
manholes as identified on the site grading and erosion control plan,

light duty silt fencing will be used to control runoff around the construction area. Silt fencing locations
are identified on the site grading and erosion control plan.

visual inspection shall be completed daily on sediment control barriers and any damage repaired
immediately. Care will be taken to prevent damage during construction operations,

In some cases barriers may be removed temporarily to accommodate the construction operations.
The affected barriers will be reinstated at night when construction is completed,

Sediment control devices will be cleaned of accumulated silt as required. The deposits will be
disposed of as per the requirements of the contract,

during the course of construction, if the engineer believes that additional prevention methods are
required to control erosion and sedimentation, the contractor will install additional silt fences or other
methods as required to the satisfaction of the engineer, and

Construction and maintenance requirements for erosion and sediment controls are to comply with
Ontario Provincial Standard Specification (OPSS) OPSS 805, and City of Ottawa specifications.
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7 Conclusions

This report addresses stormwater runoff from the proposed development located at 1158 Second Line
Road in the City of Ottawa. The proposed 1.2-hectare development by Theberge Homes is a comprised
of forty-nine (49) townhome units. The following summarizes the servicing and stormwater requirements
for the site:

 The allowable capture rate from the proposed site was based on the minor system capture rate
established as part of the Morgan’s Grant Subdivision Phase 12D, which was set a 100 L/sec. This
capture rate was based on the 5-year storm design for the 1.2-hectare site using a time of
concentration of 20 minutes and a runoff coefficient of 0.50 for a peak flow of 117.2 L/sec.

» Post-development runoff coefficient for the site was calculated at 0.64, with a 2-year, 5-year and 100-
yr peak flows of 163.9 L/sec, 222.4 L/sec and 476.0 L/sec respectively. Flow control devices will be
used to restrict these runoff rates from the site to 47.5 L/sec, 56.6 L/sec and 95.2 L/sec for the 2-year,
5-year and 100-year storms respectively. Therefore, stormwater rrunoff from the site is controlled to
less than the allowable rate of 100 L/sec.

* One Inlet control devices (ICD) will be used to control runoff to the allowable discharge rate of 100
L/sec. The Inlet control device will be installed in the most downstream manhole of the storm system
as shown on the Site Servicing plan, and will control peak flows to 82.0 L/sec at 1.7m of head.

e A total peak flow of 95.2 L/sec will occur, which includes the 82.0 L/sec of controlled flow and 13.1
L/sec of uncontrolled runoff from the site. A separate foundation drainage system and surface
drainage system is proposed.

e The estimated storage required to control peak flows to the allowable release rate was 287.1 m3
based on the Modified Rational Method, with a total storage volume of 292 m? provided.

 The proposed development has an estimated peak sewage flow of 2.12 L/sec based on City of
Ottawa Guidelines. A new 200mm sewer will be installed with a minimum slope of 0.49% having a full
flow capacity of 23.3 L/sec. The sanitary sewer will be connected into the existing municipal sanitary
sewer on Goward Drive.

* A hydraulic water model was developed to determine the pressures available under peak hour and
maximum day plus fire flow conditions. Two possible boundary conditions were provided by City staff
for modelling. Two connections to the existing city water distribution system are is necessary was
there would be more that 50 residential units on a single feed without the second connection.

e The calculated minimum and maximum working pressures anticipated within the development are
51.7 psi and 56.0 psi under peak hourly conditions, with an estimated fire flow available at the
proposed hydrant # 1 (J-3) near Block 4 of £ 174 L/sec, which is greater than the required 150 L/sec
for a 6-unit townhome block. Correspondence from the City staff indicate an excess of this amount is
available. The maximum estimated fire flow requirement based on the FUS was calculated at 150
L/sec for the largest 6-unit townhome block. @ Two fire hydrants are proposed to provide fire
protection.

» The storm sewer system is sized to accommodate the 2-year design storm under free flow conditions.

* All units have an underside of footing elevation a minimum of 0.30 metres above the storm sewer
hydraulic grade line. An overland flow route is provided for the major storm event.

» Erosion and sediment control methods will be used during construction to limit erosion potential.
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Appendix A — Figures
Figure A1: Site Location Plan
Figure A2: Sanitary Drainage Areas

Figure A3: Post-Development Catchment Areas
Figure A4: Site Plan

Figure A5: Survey Plan
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Appendix B — Sanitary Design Sheet

Table B1: Sanitary Design Sheet
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Appendix C — Water Tables

Table C1: Water Demand Chart

Table C2: Calculation of Fire Flow Requirements (4 unit block)
Table C3: Calculation of Fire Flow Requirements (5 unit block)

Table C4: Calculation of Fire Flow Requirements (6 unit block)
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Appendix D —- WATERCAD Results

Table D1: Boundary Condition 1 Results
Figure D1: Boundary Condition 1 Location
Table D2: Boundary Condition 2 Results

Figure D2: Boundary Condition 2 Location
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Appendix E — Storm Sewer Designh Sheets
Table E1: 2-year Storm Sewer Calculation Sheet
Table E2: 5-year Storm Sewer Calculation Sheet

Table E3: 100-year Storm Sewer Calculation Sheet
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Appendix F — SWM Design Sheets

Table F1:

Table F2:

Table F3:

Table F3:

Table F4:

Table F5:

Table F6:

Table F7

Table F8:

Table F9:

Table F10

Table F11

Table F12:

Table F13:

Table F14:

Chart F15:

Table F16:

Table F17:

Table F18:

Table F19:

Table F20:

Average Runoff Coefficients (Pre-Development)

Pre-Development Runoff Calculations

Allowable Runoff Calculations

Calculation of Average Runoff Coefficients (Post-Development)
Average Runoff Coefficients (Pre-Development)

Summary of Post Development Runoff (Uncontrolled and Controlled)

Summary of Surface Storage

: Summary of Underground Pipe Storage

Summary of Underground Manhole/Catchbasin Storage

Table F9 - Storage Volumes for 2-year, 5-Year and 100-Year Storms
: Drainage Area Information

: Stormtech MC-3500 Chamber — Cumulative Storage by Depth Table
Stormtech MC-3500 Chamber — Cumulative Storage Table

Inlet Control Device Table

Storage-Discharge & Stage-Storage Information
Storage-Discharge & Stage-Storage Curve

Storage Volume Requirements for 5 Year and 100 Year Storms
Required Storage (2-yr)

Required Storage (5-yr)

Required Storage (100-yr)

Summary of Results
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Appendix G — Manufacturer Information

Tempest Inlet Control Devices (Cover, Page 9)

StormTech MC-3500 & MC-4500 Design Manual (Cover, 2, 3, 16, 17)
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Appendix H — Background Information

Master Design Sheet (Hydraulic Grade Line Analysis)
Storm Design Sheet
Overland Flow Balance Sheet

Storm Drainage Plan
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Appendix | — Correspondence
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