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1 INTRODUCTION

1.1 Scope

WSP Canada Inc. (WSP) has been retained by United Property Recourse Corporation
to prepare a Stormwater Management (SWM) Report to support the Zoning By-law
Amendment (ZBA) application of the proposed development located at 14015 Danby
Road in the Town of Halton Hills (hereafter the “site”). A portion of the site includes an
existing church building serviced by two underground storm tanks. The church building
and its stormwater management system, including service connections, will not be
altered as part of this development, and therefore is excluded from the site area and the
analysis provided in this report. The scope of this report is limited to the parts of the site
area which will be altered, developed and/or reconstructed, this area is referred to as
the “development boundary” hereafter.

This SWM report examines the potential water quantity and water quality impacts of the
proposed development and summarizes how each will be addressed in conformance
with the requirements of the Town of Halton Hills, Conservation Halton (CH) and other
applicable stormwater management criteria.

1.2 Site Location

The site has an area of 2.00 ha, located at the existing Norval United Church at 14015

Danby Road in the Town of Halton Hills, Region of Halton. As noted in Section 1.1, the
development boundary excludes the existing church, and therefore has an area of 1.85
ha.

The site is a part of the Fernbrook Mountainview subdivision development. More
subdivision design details can be referenced in the previous design from Fernbrook
Mountainview — Phase 3 Stormwater Management Report (the “FM Report”), dated
February 2014, by The Sernas Group Inc.

The site is generally trapezoid in shape and has Victory Fellowship Church to the North,
Eight Line to the West, and Danby Road to the South and East. The location of the
proposed development is illustrated in Figure 1. The site lies within the Sixteen Miles
Creek sub-watershed, which is under the jurisdiction of CH.

Norval United Church WSP
Project No. 221-05336-00 July 2023
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1.3 Stormwater Management Plan Objectives

In accordance with the applicable Town of Halton Hills and Conservation Halton’s SWM
guidelines, the objectives of this stormwater management plan are as follows:

— Determine site specific stormwater management requirements to ensure that the
development project is in conformance with the Town and Conservation guidelines.

— Evaluate various stormwater management practices that meet the requirements of
the relevant SWM design criteria and recommend a preferred strategy.

— Prepare a stormwater management report documenting the strategy along with the
technical information necessary for sizing the proposed stormwater management
features.

1.4 Design Criteria

CH issued the Stormwater Management Engineering Submission Guidelines document
in November 2021 to identify the Conservation’s regulatory and technical requirements
for any SWM submission within its jurisdiction as well as to outline its key expectations
for SWM designs. In addition, design criteria from the high-level subdivision plan, FM
Report, is used to determine the specific objectives for the proposed development. As
such, a summary of the stormwater management criteria applicable to this project is as
follows:

Water Balance

The Guidelines recommend that the levels shall be maintained as close to current levels
as possible to reduce impacts on surface water and groundwater systems. According to
the Guidelines, the water balance / infiltration strategies should consider both site scale

and feature-based scale.

Currently, due to the absence of criteria specified in the higher-level study, the
proponent is recommended to retain the minimum 5 mm rainfall event.

Water Quality

Under the FM Report, the site is required to target a long-term removal of 80% of total
suspended solids (TSS) on an annual loading basis, and ensure water discharged to
the municipal storm sewers is in compliance with all town requirements pertaining to
water quality control.

Norval United Church WSP
Project No. 221-05336-00 July 2023
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Erosion Control

Under the FM Report, a minimum 24-hour detention of runoff from a 4 hour 25 mm
storm shall be provided for extended detention / erosion protection. However, for a
small infill / redevelopment sites <2 ha, erosion control in the form of stormwater
detention is normally not required, provided a on-site minimum runoff retention from a
small design rainfall event (typically 5 mm) is achieved.

Water Quantity Control and Discharge to Municipal Infrastructure

As indicated in the FM Report, there is an existing online stormwater quantity control
facility located upstream of the site within Sixteen Mile Creek lands. The stormwater
quantity control facility has been sized to accommodate all runoff from the site,
assuming industrial land use and an imperviousness of 40%. As such, additional
quantity controls measures are required for the site when the imperviousness of the
proposed development exceeds 40%.

As a conservative measure, runoff from the 2-year up to 100-year design storms will be
controlled to the 5-year pre-development flow rate released into the municipal storm
sewer system assuming an imperviousness of 40%.

WSP Norval United Church
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2 EXISTING CONDITIONS

2.1 General

The site is a development located at the northeast corner of Eight Line — Danby
intersection. The existing overland flow route is directed northeast towards the
southeast corner of the site and flows east along Danby Road. The 1.85 ha
development boundary is currently occupied by an at-grade parking, paved surfaces,
and landscaping areas.

The existing runoff coefficient for the site is estimated to be C = 0.48 per Urbantech
design from 2019, rev 8, dated Feb 5, 2019. The existing storm drainage plan can be
found in Appendix A.

An existing runoff coefficient of 0.45 is estimated for the development boundary. Under
the existing conditions, the development boundary does not receive runoff from other
areas of the site or external drainage areas.

The existing condition of the site is shown in Error! Reference source not found..

2.2 Rainfall Information
The rainfall intensity for the site was calculated using the following equation:
[=4/(B+T)
Where,
| = rainfall intensity in mm/hour
T = time of concentration in minutes

A, B, and C = constant parameters (see below)

The parameters (A, B, C) recommended for use by Conservation Halton are
summarized in Table 2-1.

Norval United Church WSP
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Table 2-1:

Rainfall Parameters

Return

Period 2 5 10 25 50 100

(Years)
A 586.10 946.46 1173.48 1368.91 1622.45 1777.2
B 6.0 7.0 8.0 8.0 9.0 9.0
C 0.760 0.788 0.794 0.789 0.797 0.795

Source: Conservation Halton Guidelines for Stormwater Management Engineering Submissions

Gauge: Town of Halton Hills

An initial time of concentration, Tc, of 10 minutes (or 0.167 hours) is recommended for

this site.

WSP
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2.3 Allowable Flow Rates

The site is located in an area of suburban development. As noted in Section 1.3,
relevant policies from the Town require the discharge rate from this site to be controlled
to the allowable rate for discharge to municipal sewers. The allowable release rate is
the 5-year pre-development flow rate to the municipal storm sewer system assuming an
imperviousness of 40% (C = 0.48).

The runoff coefficient for the 1.85 ha development boundary under existing conditions is
C = 0.45. The pre-development peak flow rates from the development boundary are
summarized in Table 2.2. Detailed calculations are contained within Appendix B.

Table 2-2: Pre-Development Peak Flow Rates

Return Period Rainfall Pre-Development Peak Allowable Release

(Years) Intensity, | Flow Rates' Rate?
(mm/hr) (Lls) (Lls)

2 71.3 175.7

9 101.5 250.3

10 118.2 2916
25 139.9 345 1 250.3

50 155.2 382.9

100 171.1 421.9

' Based off a runoff coefficient Imperviousness = 40% (C = 0.48), an area of 1.85 ha for the development
boundary, and a Tc of 10 minutes

2 5-year peak flow based off a runoff coefficient Imperviousness = 40% (C = 0.48), an area of 1.85 ha and
a Tc of 10 minutes

WSP Norval United Church
July 2023 Project No. 221-05336-00
Page 8 United Property Resource Corporation




3 POST-DEVELOPMENT CONDITIONS

3.1 General

The proposed development consists of the construction of a new condominium and an
underground parking in the north section of the site, north of the existing building.
Access to the site will be provided by two entrances, the first entrance off of Danby
Road, and the second off of Eight Line.

Runoffs generated from the development area will be collected and directed to a
stormwater tank located underneath the surface parking lot adjacent to Danby Road
which will drain to the existing storm sewer on Danby Road. Figure 3 illustrates the
proposed conditions.

The subject development boundary has a weighted runoff coefficient of 0.70 and an
imperviousness of 69% under post-development conditions. An area breakdown of the
purposed development is provided below in Table 3-1.

Table 3-1: Proposed Conditions Area Breakdown

Area Runoff . o
Surface Type (m?) Coefficient, C Impervious %o Coverage
Impervious Roof 2,344 0.90 100% 13%
Coverage
Landscaping 5,782 0.25 0% 31%
At-grade Impervious 10,356 0.90 100% 56%
Total Area 18,482 0.70 69% 100%
Norval United Church WSP
Project No. 221-05336-00 July 2023

United Property Resource Corporation Page 9
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3.2 Water Balance

The development boundary shall target the retention of the 5 mm rainfall event for the
purpose of water balance. A minimum volume of 50.08 m? shall be retained for reuse
within the stormwater tank, below the outlet. The reuse methods for the captured
stormwater will be assessed in conjunction with the mechanical design of the building’s
water supply systems. The overall proposed reuse options include irrigation of
landscaping areas, fixture flushing and any additional non-potable demand in the
communal building areas. It is assumed that sufficient opportunities exist within the
development to reuse the full volume of retained stormwater within a 72-hour period.

3.3 Water Quality Control

Stormwater runoff from the development boundary will require water quality treatment.
This will provide pre-treatment for the water balance volume and ensure excessive
sediment does not accumulate within the tank. The standard for water quality treatment
is 80% TSS removal on a long-term average annual loading basis. A water quality unit,
Imbrium Jellyfish Filter model JF6-6-1, has been sized to provide treatment to the 1.04
ha of at-grade impervious area. Details are included under Appendix C.

3.4 Erosion Control

As mentioned in Section 1.3, this development has an overall small footprint, and the
5 mm water balance volume has been retained, thus no further erosion control
measures are recommended at this stage beyond the erosion and sediment controls
implemented during construction. If required, the Town and the Conservation staff may
provide consultation on additional site-specific controls upon review.

3.5 Water Quantity Control

Section 1.4 noted, quantity controls are required for the site when the imperviousness
of the proposed development exceeds 40%. The subject development area has a
weighted imperviousness of 40% under post-development conditions. Therefore,
additional quantity control is required for the development boundary. Per Section 2.3,
the development boundary discharge to the Danby Road storm sewer must be
controlled to the allowable discharge rate of 250.3 L/s. This is equivalent to the peak
runoff rate under pre-development conditions during a 5-year design storm event using
an imperviousness of 40% (a runoff coefficient of 0.48).

Norval United Church WSP
Project No. 221-05336-00 July 2023
United Property Resource Corporation Page 11



The ‘HydroCAD’ software package (Version 10) has been used to model the behaviour
of the proposed SWM system and determine its response under various storm events.
This software utilizes the Modified Rational Method to calculate flow rates and related
required storage values under all storm events. The.

An emergency overflow will be provided at the top of the tank, with discharge to street
level and the adjacent right of way. This will prevent flow from backing up into the
building pipework if the primary outlet is blocked, or if a storm event in excess of the
100-year return period occurs.

The runoff from the development boundary will be collected into a stormwater tank
underneath the surface parking lot adjacent to Danby Road. The tank was modelled
with a base area of 270.0 m? and a height of 1.4 m, providing 378.0 m?® of storage.

The potential reuse volume for water balance is contained below the outlet invert, at
0.20 m, and is assumed full at the onset of each storm event. The provided sump
volume of 54.0 m3 satisfies the water balance criterion. A 300 mm orifice tube is
proposed as the outlet control and provides sufficient flow restriction to control release
rates to the target rate set by the Town.

A summary of the modelling results is provided below in Table 3-2. Full HydroCAD
modelling output is provided in Appendix D.

Table 3-2: Summary of Modelling Results

. Allowable Peak Tank - Water Depth in

Ret;Jeral::)r lod Release Rate Discharge Rate Utl(I:)zfeg7§t:1|;e)age Tank
(L/s) (L/s) (m)

124.0 157.5 0.583

164.4 205.2 0.760

10 186.3 236.7 0.877

250.3

25 2111 277.0 1.026

50 229.6 310.5 1.150

100 246.2 342.8 1.270

The modelling results demonstrate that the post-development peak flow rates for all
events up to and including the 100-year storm are lower than the target release rate
established in accordance with the Guidelines. The maximum required storage volume
to control the 100-year post-development runoff is 342.8 m3. Note that this total utilized

WSP Norval United Church
July 2023 Project No. 221-05336-00
Page 12 United Property Resource Corporation



storage volume includes the previously quoted sump storage volume, and the sump has
been modelled as full at the beginning of the storm event.

The storm duration producing the highest combination of peak flows from the tank has
been iteratively determined to be ta = 24 minutes (for the 100-year event) according to
the modified rational method.

Norval United Church WSP
Project No. 221-05336-00 July 2023
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4

EROSION AND SEDIMENT CONTROL
DURING CONSTRUCTION

During construction, there is potential for short-term sediment wash-off from the site. To
protect the downstream receiving sewer system and other natural features, on-site
sediment control measures are necessary during construction.

As

sediment and erosion control strategies focus on minimizing adverse environmental

impacts by restricting the mobilization and transport of sediment, the following general
practices will be observed:

WSP

Sediment and erosion control works, as shown on the site’s erosion and
sedimentation control plans which will be provided during the detailed design stage,
must be in place prior to the commencement of construction, and not removed until
the end of the construction period, when the site has been stabilized.

Construction phasing must be scheduled to minimize the extent and period to which
disturbed soils are exposed to weathering. As such, all disturbed areas must be
stabilized as quickly as possible. Stabilization of disturbed areas may be
accomplished by sodding, seeding, mulching, hydroseeding, planting, or covering of
constructed slopes with an appropriate material such as geotextile or jute mesh.

Access to the construction site must be minimized.

A continuous siltation fence must be constructed along the perimeter of the
proposed development. The silt fence must be in place prior to the commencement
of construction, and must be removed at the end of the construction period.

Norval United Church

July 2023 Project No. 221-05336-00

Page
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5 CONCLUSIONS

A stormwater management plan has been prepared to support the ZBA application for
the proposed development of the Norval United Church in the Town of Halton Hill. The
key points are summarized below.

Water Balance

The overall proposed reuse options include irrigation and flushing of toilets and any
additional non-potable demand in the communal building areas. The provided sump
volume below the outlet of the cistern is enough to satisfy the water balance criterion.

Water Quality

A water quality unit, Imbrium Jellyfish Filter model JF6-6-1, is sized to provide treatment
for the at-grade impervious areas and shall treat runoff from these areas to an 80%TSS
removal on an average annual basis.

Erosion Control

The development boundary achieves retention of the 5 mm rainfall event, thus no
further erosion controls beyond erosion and sediment controls implemented during
construction.

Water Quantity

Runoff from the controlled catchments on-site will be directed to a stormwater tank.
Post-development flows in the development boundary have been controlled to below
250.3 L/s, in compliance with the target release rate to the municipal storm sewer
system by use of a 378.0 m?3 stormwater tank fitted with a 300 mm orifice outlet.

The proposed SWM strategy described in this report addresses all stormwater
management-related impacts from the project and satisfies the intent of the Town and
the Conservation’s regulatory and technical requirements.

Norval United Church WSP
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APPENDIX

B Stormwater Management

Calculations



Project:  Notval United Church ~ [No.: 211-05336
By: LZ Date: 2023-07-13 Page:
Checked: T§ Checked: g 1
Subject:  Stormwater Management Calculations -  Existing Discharge Rate
Calculation of existing runoff rate is undertaken using the Rational Method: Q =2.78 CIA
Where: Q = Peak flow rate (litres/second)
C = Runoff coefficient
I = Rainfall intensity (mm/hour)
A = Catchment area (hectares)
Catchment Area, A hectares
* Runoff Coefficient, C 0.48
Imperviousness 0.40
IMPERVIOUSNESS = (C-02)/07
Rainfall intensity calculated in accordance with the Town Requirements:
Where: A, B and C = Parameters defined in requirements
I = Rainfall intensity (mm/hour)
T = Time of concentration (mins)
Return Period (Years) 2 ) 10 25 50 100
A 586.1 946.46 1173.48 1368.91 1622.45 1777.2
B 6 7 8 8 9 9
C -0.76 -0.788 -0.794 -0.789 -0.797 -0.795
T (mins) ** 10 10 10 10 10 10
T (hrs) 10.000 10.000 10.000 10.000 10.000 10.000
I (mm/hr) 71.3 101.5 118.2 139.9 155.2 1711
Q (litres/sec) 175.7 250.3 291.6 345.1 382.9 421.9
Q (m3/sec) 0.176 0.250 0.292 0.345 0.383 0.422
Allowable release rate to municipal storm sewer system is therefore 250.3 litres/second.
Source: Conservation Halton Guidelines for Stormwater Management Engineering Submissions

Gauge: AES for Toronto International Airport, Fergus Shand Dam and Heart Lake




Project:  Norval United Church ~ [No.: 221-05336

By: Lz Date: 2023-07-13 Page:

Checked: T§ Checked: Tg 2
Subject: Stormwater Management Calculations -  Water Balance Calculations

The Town require a site "to retain water on-site to the extent practicable,
to achieve the same level of annual volume of overland runoff allowable from the development site under pre-development conditions”.

In this case, the minimum on-site runoff retention will require the site to retain all runoff from 5 mm storm event through evapotranspiration

or rainwater reuse.

The current area measurements and land use types for the site are as follows:

Land Use Area (m?) Runoff C Impervious CN
Impervious Roof Area 2,344.0 0.90 100% 98
Soft/Pervious Landscaping 5,781.7 0.25 0% 74
At-Grade Impetvious 10,356.3 0.90 100% 98
Green Roof - 0.45 0% 98

Total Site Area: 18,482 0.70 69% -

Volume 5 mm Water

Surface Type Abstracted  Volume Balance

(m®) (m’) (m’)

Impervious Roof Area 2,344

Soft/Pervious Landscaping 5,782 0.0050 28.91 28.91 0.00

At-Grade Impervious 10,356 0.0010 10.36 51.78 41.43

Green Roof - 0.0050 0.00 0.00 0.00
Total Site Area: 18,482 41.61 92.41 50.80

For the putposes of the water balance calculation it is assumed that green roofs can accept 10 mm of rainfall without producing any runoff.
This is supported by EPA analysis of green roof manufacturer data sheets (dry unit weights versus saturated unit weights).

It is assumed that the remaining hard surfaces on the site can abstract 1 mm of rainfall, and that all soft landscaped areas can absorb 5 mm

. 3
Therefore, volume of runoff during a 5 mm storm event: 50.80 m)
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STANDARD OFFLINE
Jellyfish Filter Sizing Report

Project Information

Date Friday, December 16, 2022
Project Name 8 Line and Danby Rd.
Project Number

Location Georgetown

Jellyfish Filter Design Overview

This report provides information for the sizing and specification of the Jellyfish Filter. When
designed properly in accordance to the guidelines detailed in the Jellyfish Filter Technical Manual,
the Jellyfish Filter will exceed the performance and longevity of conventional horizontal bed and
granular media filters.

Please see www.ImbriumSystems.com for more information.

Jellyfish Filter System Recommendation

The Jellyfish Filter model JF6-6-1 is recommended to meet the water quality objective by treating a
flow of 28.6 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on
18 years of TORONTO CENTRAL rainfall data for this site. This model has a sediment capacity of
370 kg, which meets or exceeds the estimated average annual sediment load.

Number of Manhole Treatment

- Number of .
Jellyfish = G hFlo Draindown Diameter Flow Rate c:e:‘:?e?:)
Model Cartridges Cartridges (m) (L/s) pacily (kg
JF6-6-1 6 1 1.8 28.6 370

The Jellyfish Filter System

The patented Jellyfish Filter is an engineered stormwater quality treatment technology featuring
uniqgue membrane filtration in a compact stand-alone treatment system that removes a high level
and wide variety of stormwater pollutants. Exceptional pollutant removal is achieved at high
treatment flow rates with minimal head loss and low maintenance costs. Each lightweight Jellyfish
Filter cartridge contains an extraordinarily large amount of membrane surface area, resulting in
superior flow capacity and pollutant removal capacity.

Maintenance

Regular scheduled inspections and maintenance is necessary to assure proper functioning of the
Jellyfish Filter. The maintenance interval is designed to be a minimum of 12 months, but this will
vary depending on site loading conditions and upstream pretreatment measures. Quarterly
inspections and inspections after all storms beyond the 5-year event are recommended until enough
historical performance data has been logged to comfortably initiate an alternative inspection interval.

Please see www.ImbriumSystems.com for more information.

Thank you for the opportunity to present this information to you and your client.
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Performance

Jellyfish efficiently captures a high level of Stormwater pollutants, including:
M 89% of the total suspended solids (TSS) load, including particles less than 5 microns
M 77% TP removal & 51% TN removal
M 90% Total Copper, 81% Total Lead, 70% Total Zinc
M Particulate-bound pollutants such as nutrients, toxic metals, hydrocarbons and bacteria
M Free oil, Floatable trash and debris

Field Proven Peformance
The Jellyfish filter has been field-tested on an urban site with 25 TARP qualifying rain events and
field monitored according to the TARP field test protocol, demonstrating:
® A median TSS removal efficiency of 89%, and a median SSC removal of 99%;
e The ability to capture fine particles as indicated by an effluent d50 median of 3 microns
for all monitotred storm events, and a median effluent turbidity of 5 NTUs;
e A median Total Phosphorus removal of 77%, and a median Total Nitrogen removal of
51%.

Jellyfish Filter Treatment Functions

Pre-treatment and Membrane Filtration


http://www.imbriumsystems.com/
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Project Information

Date:

Project Name:
Project Number:

Location:

Georgetown

Friday, December 16, 2022
8 Line and Danby Rd.

Designer Information

Company: WSP Canada Group Ltd.
Contact: Lanxin Zhang

Phone #:

Notes

Design System Requirements

Rainfall

Name: TORONTO CENTRAL
State: ON

ID: 100

Record: 1982 to 1999

Co-ords: [45°30'N, 90°30'W

Drainage Area

Total Area:

Imperviousness:

0.9225 ha
100%

Upstream Detention

Peak Release Rate:
Pretreatment Credit:

n/a
n/a

Flow
Loading

90% of the Average Annual Runoff based on 18 years
of TORONTO CENTRAL rainfall data:

Sediment
Loading

60 mg/L.

Treating 90% of the average annual runoff volume,
5488 m?, with a suspended sediment concentration of

24 L/s

329 kg*

* Indiratac that cadimant Inadinn ic tha limitinn naramater in tha cizinn nf thie lalhfich cuvetam

Recommendation
The Jellyfish Filter model JF6-6-1 is recommended to meet the water quality objective by treating a
flow of 28.6 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on
18 years of TORONTO CENTRAL rainfall data for this site. This model has a sediment capacity of

370 kg, which meets or exceeds the estimated average annual sediment load.

Jellyfish Number of | Number of | Manhole | wet vol Sump Oil Treatment| Sediment
Model High-Flo | Draindown [ Diameter |Below Deck| Storage | Capacity | Flow Rate | Capacity
ode Cartridges | Cartridges (m) (L) (m?) (L) (L/s) (kg)
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Jellyfish Filter Design Notes
® Typically the Jellyfish Filter is designed in an offline configuration, as all stormwater filter systems
will perform for a longer duration between required maintenance services when designed and
applied in off-line configurations. Depending on the design parameters, an optional internal bypass
may be incorporated into the Jellyfish Filter, however note the inspection and maintenance
frequency should be expected to increase above that of an off-line system. Speak to your local
representative for more information.

Jellyfish Filter Typical Layout

® Typically, 18 inches (457 mm) of driving head is designed into the system, calculated as the
difference in elevation between the top of the diversion structure weir and the invert of the Jellyfish
Filter outlet pipe. Alternative driving head values can be designed as 12 to 24 inches (305 to
610mm) depending on specific site requirements, requiring additional sizing and design assistance.

® Typically, the Jellyfish Filter is designed with the inlet pipe configured 6 inches (150 mm) above the
outlet invert elevation. However, depending on site parameters this can vary to an optional
configuration of the inlet pipe entering the unit below the outlet invert elevation.

e The Jellyfish Filter can accommodate multiple inlet pipes within certain restrictions.

e While the optional inlet below deck configuration offers 0 to 360 degree flexibility between the inlet
and outlet pipe, typical systems conform to the following:

. Minimum Angle Minimum Inlet Pipe Minimum Outlet Pipe
Model Diameter (m) Inlet / Outlet Pipes Diameter (mm) Diameter (mm)

1.2 62° 150 200

1.8 59° 200 250

24 52° 250 300

3.0 48° 300 450

3.6 40° 300 450

® The Jellyfish Filter can be built at all depths of cover generally associated with conventional
stormwater conveyance systems. For sites that require minimal depth of cover for the stormwater
infrastructure, the Jellyfish Filter can be applied in a shallow application using a hatch cover. The
general minimum depth of cover is 36 inches (915 mm) from top of the underslab to outlet invert.

e [f driving head caclulations account for water elevation during submerged conditions the Jellyfish
Filter will function effectively under submerged condtions.

e Jellyfish Filter systems may incorporate grated inlets depending on system configuration.

® For sites with water quality treatment flow rates or mass loadings that exceed the design flow rate of
the largest standard Jellyfish Filter manhole models, systems can be designed that hydraulically
connect multiple Jellyfish Filters in series or alternatively Jellyfish Vault units can be designed.
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STANDARD PERFORMANCE SPECIFICATION

STORMWATER QUALITY - MEMBRANE FILTRATION TREATMENT DEVICE

PART 1 — GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground stormwater
quality membrane filtration treatment device that removes pollutants from stormwater runoff
through the unit operations of sedimentation, floatation, and membrane filtration.

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental Management — Environmental Technology Verification (ETV)

1.3 SUBMITTALS

1.3.1

1.3.2

1.3.3

All submittals, including sizing reports & shop drawings, shall be submitted upon
request with each order to the contractor then forwarded to the Engineer of Record
for review and acceptance. Shop drawings shall detail all OGS components,
elevations, and sequence of construction.

Alternative devices shall have features identical to or greater than the specified
device, including: filtration surface area, treatment chamber diameter, treatment
chamber wet volume, sediment storage volume, and oil storage volume.

Unless directed otherwise by the Engineer of Record, filtration treatment device
product substitutions or alternatives submitted within ten days prior to project bid
shall not be accepted. All alternatives or substitutions submitted shall be signed
and sealed by a local registered Professional Engineer, based on the exact same
criteria detailed in Section 3, in entirety, subject to review and approval by the
Engineer of Record.

PART 2 - PRODUCTS

2.1 GENERAL

211

Maintenance Access to Captured Pollutants The filter device shall contain an
opening(s) that provides maintenance access for removal of accumulated floatable
pollutants and sediment, removal of and replacement of filter cartridges, cleaning
of the sump, and rinsing of the internal components. Access shall have a minimum
clear vertical clear space over all of the filter cartridges. Filter cartridges shall be
able to be lifted straight vertically out of their installed placement for the entire
length of the cartridge.

Pollutant Storage: The Filter device shall include a sump for sediment storage,
and a protected volume for the capture and storage of petroleum hydrocarbons
and buoyant gross pollutants.

PART 3 — PERFORMANCE

Imbrium Systems

Ph 888-279-8826

www.imbriumsystems.com Ph 416-960-9900

Page 1 of 2


www.imbriumsystems.com

3.1 GENERAL

3.1.1  Verification — The stormwater quality filter treatment device shall have been field
tested in accordance with either TARP Tier Il Protocol (TARP, 2003) and New Jersey
Tier 1l Stormwater Test Requirements — Amendments to TARP Tier Il Protocol
(NJDEP, 2009) or Washington State Technology Assessment Protocol — Ecology
(TAPE), 2011 or later version. The field test shall have been verified in accordance
with ISO 14034:2016 Environmental Management — Environmental Technology
Verification (ETV). See Section 3.2 of this specification for field test performance
requirements.

3.2 FIELD TEST PERFORMANCE

The field test (as specified in section 3.1.1)shall have monitored a minimum of twenty (20) TARP
or TAPE qualifying storm events, and report at minimum the following results:

3.2.1  Suspended Solids Removal - The stormwater quality filter treatment device shall have
ISO 14034 ETV verified load based median TSS removal efficiency of at least 85%
and load based median SSC removal efficiency of at least 98%.

3.2.2 Runoff Volume — The stormwater quality filter treatment device shall be engineered,
designed, and sized to treat a minimum of 90 percent of the annual runoff volume
determined from use of a minimum 15-year rainfall data set.

3.2.3 Fine Particle Removal - The stormwater quality filter treatment device shall have
demonstrated the ability to capture fine particles as indicated by a minimum median
removal efficiency of 75% for the particle fraction less than 25 microns, and an
effluent dso of 15 microns or lower for all monitored storm events.

3.2.4 Turbidity Reduction - The stormwater quality filter treatment device shall have
demonstrated the ability to reduce turbidity such that effluent turbidity is 15 NTU or
lower.

3.2.5 Nutrients & Metals — The stormwater quality filter treatment device shall have ISO
14034 ETV Verified minimum load based removal efficiencies for the following:

3.2.5.1 Total Phosphorus (TP) Removal - Median TP removal efficiency of at least 49%.

3.2.5.2 Total Nitrogen (TN) Removal - Median TN removal efficiency of at least 39%.

3.2.5.3 Total Zinc (Zn) Removal - Median Zn removal efficiency of at least 69%.

3.2.5.4 Total Copper (Cu) Removal - Median Cu removal efficiency of at least 91%.

END OF SECTION

Imbrium Systems Ph 888-279-8826
www.imbriumsystems.com Ph 416-960-9900
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APPENDIX
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(HydroCAD)



Controlled Site Area

Cistern Storage

250.3 L/s

Routing Diagram for Norval - July 2023
Prepared by WSP, Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC

Norval - July 2023
Prepared by WSP
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC

Printed 2023-07-13

Page 2

Area Listing (all nodes)

Area [
(sg-meters)

10,356.0 0.90
2,344.0 0.90
5,782.0 0.25

18,482.0 0.70

Description
(subcatchment-numbers)

At-Grade Impervious (1S)
Impervious Roof Area (1S)
Landscaping (1S)
TOTAL AREA

Norval - July 2023

Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 3
Soil Listing (all nodes)

Area Soil Subcatchment
(sg-meters) Group Numbers
0.0 HSG A
0.0 HSG B
0.0 HSG C
0.0 HSG D
18,482.0 Other 18
18,482.0 TOTAL AREA

Norval - July 2023
Prepared by WSP

Printed 2023-07-13

HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground Su
(sg-meters) (sg-meters) (sg-meters) (sg-meters) (sg-meters) (sg-meters)  Cover Nu
0.0 0.0 0.0 0.0 10,356.0 10,356.0 At-Grade
Impervious
0.0 0.0 0.0 0.0 2,344.0 2,344.0 Impervious
Roof Area
0.0 0.0 0.0 0.0 5,782.0 5,782.0 Landscaping
0.0 0.0 0.0 0.0 18,482.0 18,482.0 TOTAL

AREA




Norval - July 2023 Halton Hills 2-Year Duration=24 min, Inten=44.2 mm/hr

Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 5

Time span=0.00-9.00 hrs, dt=0.01 hrs, 901 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Controlled Site Area Runoff Area=18,482.0 m* 0.00% Impervious Runoff Depth=12 mm
Tc=10.0 min C=0.70 Runoff=0.1588 m*/s 228.7 m*

Pond 2P: Cistern Storage Peak Elev=0.578 m Storage=156.0 m* Inflow=0.1588 m*/s 228.7 m*
Outflow=0.1225 m¥/s 227.9 m*

Total Runoff Area = 18,482.0 m* Runoff Volume =228.7 m*> Average Runoff Depth =12 mm
100.00% Pervious = 18,482.0 m>  0.00% Impervious = 0.0 m?

Norval - July 2023 Halton Hills 2-Year Duration=24 min, Inten=44.2 mm/hr
Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1S: Controlled Site Area
Runoff = 0.1588 m¥s @ 0.17 hrs, Volume= 228.7 m?, Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs
Halton Hills 2-Year Duration=24 min, Inten=44.2 mm/hr

Area (m?) C__ Description
10,356.0 0.90 At-Grade Impervious
2,344.0 0.90 Impervious Roof Area
5,782.0 0.25 Landscaping
18,482.0 0.70 Weighted Average
18,482.0 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec md/s)
10.0 Direct Entry,

Subcatchment 1S: Controlled Site Area

Hydrograph
‘ —
H
Norval - July 2023 Halton Hills 2-Year Duration=24 min, Inten=44.2 mm/hr Norval - July 2023 Halton Hills 5-Year Duration=24 min, Inten=63.2 mm/hr
Prepared by WSP Printed 2023-07-13 Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 7 HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 8
Summary for Pond 2P: Cistern Storage Time span=0.00-9.00 hrs, dt=0.01 hrs, 901 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Inflow Area = 18,482.0 m%, 0.00% Impervious, Inflow Depth = 12mm for 2-Year event Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
Infloy = 0.1588 m3/s 0.17 hrs, Volume= 228.7m* .
Out‘frt;w - 0.1225 m“/s% 0.44 hrs Volﬁme= 227.9m®, Atten= 23%, Lag= 16.1 min 1S: C Site Area Runoff Area=18,482.0 m? 0.00% Impervious Runoff Depth=18 mm
Primary = 0.1225m¥s@ 0.44 hrs, Volume= 2279 m® ’ Tc=10.0 min C=0.70 Runoff=0.2272 m¥/s 327.2 m*

Routing by Stor-Ind method, Time Span= 0.00-9.00 hrs, dt=0.01 hrs
Starting Elev=0.200 m Surf.Area= 270.0 m* Storage= 54.0 m*
Peak Elev=0.578 m @ 0.44 hrs Surf.Area= 270.0 m?> Storage= 156.0 m* (102.0 m* above start)

Plug-Flow detention time=29.8 min calculated for 173.9 m? (76% of inflow)
Center-of-Mass det. time= 19.9 min (36.9-17.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 378.0m*> 1.00 mW x 270.00 mL x 1.40 mH Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 0.200 m 300 mm Vert. Orifice/Grate Tube C=0.820

Primary OutFlow Max=0.1225 m%s @ 0.44 hrs HW=0.578 m (Free Discharge)
T 1=0rifice/Grate Tube (Orifice Controls 0.1225 m%s @ 1.73 m/s)

Pond 2P: Cistern Storage
Hydrograph

Flow (m?/s)

4 5
Time (hours)

Pond 2P: Cistern Storage Peak Elev=0.755 m Storage=203.8 m* Inflow=0.2272 m*/s 327.2 m*

Outflow=0.1634 m¥/s 326.3 m*

Total Runoff Area = 18,482.0 m?> Runoff Volume = 327.2 m* Average Runoff Depth = 18 mm
100.00% Pervious = 18,482.0 m*>  0.00% Impervious = 0.0 m*
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Summary for Subcatchment 1S: Controlled Site Area
Runoff = 0.2272m*/s@ 0.17 hrs, Volume= 327.2 m? Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs
Halton Hills 5-Year Duration=24 min, Inten=63.2 mm/hr

Area (m?) C__ Description
10,356.0 0.90 At-Grade Impervious
2,344.0 0.90 Impervious Roof Area
5,782.0 0.25 Landscaping
18,482.0 0.70 Weighted Average
18,482.0 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m3/s)
10.0 Direct Entry,

Subcatchment 1S: Controlled Site Area

Norval - July 2023 Halton Hills 5-Year Duration=24 min, Inten=63.2 mm/hr

Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 10

Summary for Pond 2P: Cistern Storage

Inflow Area = 18,482.0 m?, 0.00% Impervious, Inflow Depth= 18 mm for 5-Year event
Inflow = 0.2272m?¥s @ 0.17 hrs, Volume= 327.2m?

Outflow = 0.1634 m¥s @ 0.45 hrs, Volume= 326.3 m?, Atten= 28%, Lag= 16.6 min
Primary = 0.1634 m*s @ 0.45 hrs, Volume= 326.3 m*

Routing by Stor-Ind method, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs
Starting Elev=0.200 m Surf.Area= 270.0 m* Storage= 54.0 m*
Peak Elev=0.755 m @ 0.45 hrs Surf.Area= 270.0 m?> Storage= 203.8 m* (149.8 m* above start)

Plug-Flow detention time=25.2 min calculated for 272.3 m? (83% of inflow)
Center-of-Mass det. time= 18.5 min (35.5- 17.0)

Volume Invert Avail.Storage _Storage Description

#1 0.000 m 378.0m* 1.00 mW x 270.00 mL x 1.40 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 0.200 m 300 mm Vert. Orifice/Grate Tube C=0.820

Hydrograph Primary OutFlow Max=0.1633 m%s @ 0.45 hrs HW=0.755 m (Free Discharge)
— — 3
1=Orifice/Grate Tube (Orifice Controls 0.1633 m*/s @ 2.31 m/s)
Pond 2P: Cistern Storage
Hydrograph
H
H
[
4 5
Time (hours)
4 5
Time (hours)
Norval - July 2023 Halton Hills 10-Year Duration=24 min, Inten=74.9 mm/hr Norval - July 2023 Halton Hills 10-Year Duration=24 min, Inten=74.9 mm/hr
Prepared by WSP Printed 2023-07-13 Prepared by WSP Printed 2023-07-13
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Time span=0.00-9.00 hrs, dt=0.01 hrs, 901 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Controlled Site Area Runoff Area=18,482.0 m?> 0.00% Impervious Runoff Depth=21 mm
Tc=10.0 min C=0.70 Runoff=0.2691 m*s 387.5 m*

Peak Elev=0.874 m Storage=236.0 m* Inflow=0.2691 m*s 387.5 m*
Outflow=0.1858 m*/s 386.6 m*

Pond 2P: Cistern Storage

Total Runoff Area = 18,482.0 m* Runoff Volume = 387.5 m®> Average Runoff Depth =21 mm
100.00% Pervious = 18,482.0 m*>  0.00% Impervious = 0.0 m*

Summary for Subcatchment 1S: Controlled Site Area
Runoff = 0.2691 m¥s@ 0.17 hrs, Volume= 387.5 m? Depth= 21 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs
Halton Hills 10-Year Duration=24 min, Inten=74.9 mm/hr

Area (m?) C__ Description
10,356.0 0.90 At-Grade Impervious
2,344.0 0.90 Impervious Roof Area
5,782.0 0.25 Landscaping
18,482.0 0.70 Weighted Average
18,482.0 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (meters) (m/m) (m/sec) (m3/s)
10.0 Direct Entry,

Subcatchment 1S: Controlled Site Area
Hydrograph

Flow (m’/s)

4 5
Time (hours)
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Summary for Pond 2P: Cistern Storage

Inflow Area = 18,482.0 m?,  0.00% Impervious, Inflow Depth= 21 mm for 10-Year event
Inflow = 0.2691 m¥s @ 0.17 hrs, Volume= 387.5 m*

Outflow = 0.1858 m¥s @ 0.45 hrs, Volume= 386.6 m?, Atten=31%, Lag= 16.9 min
Primary = 0.1858 m*s @ 0.45 hrs, Volume= 386.6 m*

Routing by Stor-Ind method, Time Span= 0.00-9.00 hrs, dt=0.01 hrs
Starting Elev=0.200 m Surf.Area= 270.0 m* Storage= 54.0 m*
Peak Elev=0.874 m @ 0.45 hrs Surf.Area= 270.0 m?> Storage= 236.0 m* (182.0 m* above start)

Plug-Flow detention time=24.0 min calculated for 332.6 m* (86% of inflow)
Center-of-Mass det. time= 18.3 min ( 35.3-17.0)

Volume Invert Avail.Storage _Storage Description

#1 0.000 m 378.0m*> 1.00 mW x 270.00 mL x 1.40 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 0.200 m 300 mm Vert. Orifice/Grate Tube C=0.820

Primary OutFlow Max=0.1858 m%s @ 0.45 hrs HW=0.874 m (Free Discharge)
2 —1=Orifice/Grate Tube (Orifice Controls 0.1858 m%s @ 2.63 m/s)

Pond 2P: Cistern Storage
Hydrograph

Norval - July 2023 Halton Hills 25-Year Duration=24 min, Inten=88.9 mm/hr
Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 14

Time span=0.00-9.00 hrs, dt=0.01 hrs, 901 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

1S: C Site Area Runoff Area=18,482.0 m? 0.00% Impervious Runoff Depth=25 mm
Tc=10.0 min C=0.70 Runoff=0.3194 m*/s 460.0 m*

Peak Elev=1.025 m Storage=276.7 m*> Inflow=0.3194 m%s 460.0 m*
Outflow=0.2109 m¥/s 459.1 m*

Pond 2P: Cistern Storage

Total Runoff Area = 18,482.0 m?* Runoff Volume = 460.0 m* Average Runoff Depth = 25 mm
100.00% Pervious = 18,482.0 m*>  0.00% Impervious = 0.0 m?

0.28
0.269
0.24
0223
& 0.18
E 0.6
5 0.144
" 012
0.087
0.06
0.043
0.029
4 5
Time (hours)
Norval - July 2023 Halton Hills 25-Year Duration=24 min, Inten=88.9 mm/hr Norval - July 2023 Halton Hills 25-Year Duration=24 min, Inten=88.9 mm/hr
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Summary for Subcatchment 1S: Controlled Site Area Summary for Pond 2P: Cistern Storage
Runoff = 0.3194 m¥s @ 0.17 hrs, Volume= 460.0 m?, Depth= 25 mm Inflow Area = 18,482.0 m?,  0.00% Impervious, Inflow Depth= 25 mm for 25-Year event
Inflow = 0.3194 m¥s @ 0.17 hrs, Volume= 460.0 m*
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs Outflow = 0.2109 m¥s @ 0.46 hrs, Volume= 459.1 m?, Atten=34%, Lag= 17.2 min
Halton Hills 25-Year Duration=24 min, Inten=88.9 mm/hr Primary = 0.2109 m¥s @ 0.46 hrs, Volume= 459.1 m?®

Area (m?) C__ Description
10,356.0 0.90 At-Grade Impervious
2,344.0 0.90 Impervious Roof Area
5,782.0 0.25 Landscaping
18,482.0 0.70 Weighted Average

18,482.0 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
min) _(meters m/m) _ (m/sec) (m3/s)
10.0 Direct Entry,

Subcatchment 1S: Controlled Site Area
Hydrograph

Flow (m/s)

Routing by Stor-Ind method, Time Span= 0.00-9.00 hrs, dt=0.01 hrs
Starting Elev=0.200 m Surf.Area= 270.0 m* Storage= 54.0 m*
Peak Elev=1.025 m @ 0.46 hrs Surf.Area= 270.0 m? Storage= 276.7 m* (222.7 m® above start)

Plug-Flow detention time=22.8 min calculated for 404.6 m* (88% of inflow)
Center-of-Mass det. time= 18.4 min (35.4 - 17.0)

Volume Invert Avail.Storage _Storage Description

#1 0.000 m 378.0m* 1.00 mW x 270.00 mL x 1.40 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 0.200 m 300 mm Vert. Orifice/Grate Tube C=0.820

Primary OutFlow Max=0.2109 m*/s @ 0.46 hrs HW=1.025m (Free Discharge)
1=Orifice/Grate Tube (Orifice Controls 0.2109 m*s @ 2.98 m/s)

Pond 2P: Cistern Storage
Hydrograph

Flow (m?ls)

2777777
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Time span=0.00-9.00 hrs, dt=0.01 hrs, 901 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Controlled Site Area Runoff Area=18,482.0 m* 0.00% Impervious Runoff Depth=28 mm
Tc=10.0 min C=0.70 Runoff=0.3593 m*/s 517.4 m*

Pond 2P: Cistern Storage Peak Elev=1.150 m Storage=310.5m?* Inflow=0.3593 m*/s 517.4 m*
Outflow=0.2296 m*/s 516.5 m*

Total Runoff Area = 18,482.0 m* Runoff Volume =517.4 m*> Average Runoff Depth = 28 mm
100.00% Pervious = 18,482.0 m>  0.00% Impervious = 0.0 m?

Norval - July 2023 Halton Hills 50-Year Duration=24 min, Inten=100.0 mm/hr
Prepared by WSP Printed 2023-07-13
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 18

Summary for Subcatchment 1S: Controlled Site Area
Runoff = 0.3593m*¥s @ 0.17 hrs, Volume= 517.4 m* Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs
Halton Hills 50-Year Duration=24 min, Inten=100.0 mm/hr

Area (m?) C__ Description
10,356.0 0.90 At-Grade Impervious
2,344.0 0.90 Impervious Roof Area
5,782.0 0.25 Landscaping
18,482.0 0.70 Weighted Average
18,482.0 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec md/s)
10.0 Direct Entry,

Subcatchment 1S: Controlled Site Area
Hydrograph

1
“Halton Hills 50-Year |
'Duration=24 min, -
00.0 /hr
4
H
0 1 2 3 4 5 6 7 8 9
Time (hours)
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Summary for Pond 2P: Cistern Storage Time span=0.00-9.00 hrs, dt=0.01 hrs, 901 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Inflow Area = 18,482.0 m?, 0.00% Impervious, Inflow Depth = 28 mm for 50-Year event Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
Infloy = 0.3593 m3¥/s 0.17 hrs, Volume= 517.4 m® .
Out‘frt;w - 0.2296 m“/s% 0.46 hrs Volﬁme= 516.5m? Atten= 36%, Lag= 17.4 min 1S: C Site Area Runoff Area=18,482.0 m? 0.00% Impervious Runoff Depth=31 mm
Primary = 0.2296m¥s@ 0.46 hrs, Volume= 516.5m® ’ Tc=10.0 min C=0.70 Runoff=0.3963 m*/s 570.7 m*

Routing by Stor-Ind method, Time Span= 0.00-9.00 hrs, dt=0.01 hrs
Starting Elev=0.200 m Surf.Area= 270.0 m* Storage= 54.0 m*
Peak Elev=1.150 m @ 0.46 hrs Surf.Area= 270.0 m?> Storage= 310.5 m* (256.5 m* above start)

Plug-Flow detention time=22.5 min calculated for 462.0 m* (89% of inflow)
Center-of-Mass det. time= 18.6 min ( 35.6 - 17.0 )

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 378.0m*> 1.00 mW x 270.00 mL x 1.40 mH Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 0.200 m 300 mm Vert. Orifice/Grate Tube C=0.820

Primary OutFlow Max=0.2296 m%s @ 0.46 hrs HW=1.150 m (Free Discharge)
*—1=Orifice/Grate Tube (Orifice Controls 0.2296 m%s @ 3.25 m/s)

Pond 2P: Cistern Storage

Flow (m?/s)

7

L//////////////I/I////I/I////////I//////////////////////////////
1

4 5
Time (hours)

Pond 2P: Cistern Storage Peak Elev=1.270 m Storage=342.8 m* Inflow=0.3963 m*/s 570.7 m*

Outflow=0.2462 m?*/s 569.8 m*

Total Runoff Area = 18,482.0 m?* Runoff Volume = 570.7 m* Average Runoff Depth = 31 mm
100.00% Pervious = 18,482.0 m*>  0.00% Impervious = 0.0 m*
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Summary for Subcatchment 1S: Controlled Site Area

Runoff = 0.3963m*s @ 0.17 hrs, Volume= 570.7 m? Depth=

31 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs

Halton Hills 100-Year Duration=24 min, Inten=110.3 mm/hr

Area (m?) C__ Description

10,356.0 0.90 At-Grade Impervious
2,344.0 0.90 Impervious Roof Area
5,782.0 0.25 Landscaping

18,482.0 0.70 Weighted Average
18,482.0 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m3/s)

10.0 Direct Entry,

Subcatchment 1S: Controlled Site Area
Hydrograph

Flow (m/s)

g
¢
¢
i
¢
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Summary for Pond 2P: Cistern Storage

Inflow Area = 18,482.0 m?,  0.00% Impervious, Inflow Depth= 31 mm for 100-Year event
Inflow = 0.3963 m*s @ 0.17 hrs, Volume= 570.7 m?
Outflow = 0.2462 m*s @ 0.46 hrs, Volume= 569.8 m?, Atten= 38%, Lag= 17.6 min
Primary = 0.2462 m*s @ 0.46 hrs, Volume= 569.8 m*

Routing by Stor-Ind method, Time Span= 0.00-9.00 hrs, dt= 0.01 hrs
Starting Elev=0.200 m Surf.Area= 270.0 m? Storage= 54.0 m*
Peak Elev=1.270 m @ 0.46 hrs Surf.Area= 270.0 m* Storage= 342.8 m* (288.8 m* above start)

Plug-Flow detention time=22.9 min calculated for 515.8 m* (90% of inflow)
Center-of-Mass det. time=18.9 min (35.9 - 17.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 378.0m* 1.00 mW x 270.00 mL x 1.40 mH Prismatoid

Device Routing Invert Outlet Devices
#1  Primary 0.200 m 300 mm Vert. Orifice/Grate Tube C=0.820

Primary OutFlow Max=0.2462 m%s @ 0.46 hrs HW=1.269 m (Free Discharge)
1=Orifice/Grate Tube (Orifice Controls 0.2462 m*s @ 3.48 m/s)

Pond 2P: Cistern Storage
Hydrograph

Flow (m?/s)

4 5
Time (hours)
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