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1.0 Infroduction

C.F. Crozier & Associates Inc. (Crozier) was retained by Bolton Midtown Developments Inc. (BMDI) to
prepare a Functional Servicing and Preliminary Stormwater Management Report in support of
concurrent Official Plan Amendment (OPA) and Zoning By-Law Amendment (ZBA) applications for
the properties located at 13247 & 13233 Nunnville Road in the Town of Caledon.

This report was previously submitted in August 2019 and has been revised to address agency
comments. The major updates to the report include revising the watermain size (section 3.2),
including a storm sewer design sheet (Section 6.1), and revising the stormwater quality control
strategy (section 6.3).

This report demonstrates how the proposed development’s functional servicing and stormwater
management will integrate with the area’s existing water, sanitary and stormwater infrastructure.

2.0 Site Description

The subject property is part of an established residential area in Bolton. The property combines 13247
& 13233 Nunnville Road lots. Each lot has an existing detached residential building. The proposed
development covers an area of approximately 3.3 ha with a developable area of approximately
2.0 ha. The developable area is proposed o include 29 single detached dwellings, a municipal
road, and associated landscaped areas. The remainder of the site is environmentally sensitive and is
regulated by the Toronto and Region Conservation Authority (TRCA). The limit of development was
confirmed and staked in the field on June 18, 2019 with TRCA and Town representation present.

The subject property is bounded by:
¢ A TRCA Regulated Environmental Policy Area (EPA) to the north
e Albion-Vaughan Road to the east
e Existing residential properties to the south and west
A review of the Bolton Urban Community Water and Wastewater Analysis (Aecom, March 2010)

indicates that the subject property is within Intensification Area No.4 which considers infensification
and subsequent future impacts on the water and wastewater systems.

3.0 Water Servicing

The Region of Peel is responsible for the operation and maintenance of the public water supply and
freatment system in the Town of Caledon. Any local water supply system will connect to the
Region’s municipal water network.

3.1 Existing Water Servicing
According to Allto Construction as-constructed drawing 36211-D dated October 2007, there is an

existing 150 mm diameter PVC watermain along Nunnville Road and an existing fire hydrant located
north of the proposed development along the west boulevard of Nunnville Road.

C.F. Crozier & Associates Inc.
Project No. 649-5291
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3.2 Design Water Demand

The Region of Peel Sanitary Design Criteria (March 2017) was used to determine an equivalent
population estimate for the proposed residential development. The results are provided in Table 1
and detailed calculations are provided in Appendix A.

Table 1: Equivalent Population Estimate
Standard Site Area | Persons/ha | Total Persons
Region of Peel Sanitary Design Criteria (March 2017) 2.0 70 140

The Region of Peel Watermain Design Criteria (June 2010) was used to determine the maximum
domestic water demand generated by the proposed development based on the equivalent
population estimate for the site. Table 2 summarizes the estimated design water demand.
Appendix A contains detailed calculations.

Table 2: Estimated Design Water Demand

Average Daily Maximum Daily Peak Hourly
Standard Demand Demand Demand
(L/s) (L/s) (L/s)
Region of Peel Watermain Design
Criteria (June 2010) 0.45 0.91 1.36

For this application, the domestic water service will be designed to convey a peak domestic design
water demand of 1.36 L/s.

3.3 Fire Flow Demand

The Ontario Fire Marshall Fire Protection Water Supply Guideline for Part 3 in the Ontario Building
Code (October 1999) was used to estimate the fire flow demand for the proposed development.

Based on dwelling volume, and exposure distance, the preliminary fire demand using this method is
45 L/s. Detailed calculations are provided in Appendix A.

Hydrant flow testing was carried out by Aquazition on the existing 150 mm diameter municipal
watermain on Nunnville Road. Based on the hydrant test results, at 276 kPa (40 psi) residual pressure,
a minimum of 171 L/s (2,708 US GPM) projected flow is available within the 150 mm diameter
municipal watermain on Nunnville Road. Detailed results of the hydrant flow test and projected fire
flows are provided in Appendix A.

3.4 Proposed Water Servicing

In conformance with the Bolton Urban Community Water and Wastewater Analysis (Aecom, March
2010) for Intensification Area No. 4, water servicing for the subdivision will be provided through the
existing 150mm diameter watermain in Nunnville Road. A proposed 150mm diameter watermain will
extend from the existing watermain, up the proposed road and loop around the cul-de-sac.

Each lot will be serviced with individual 25 mm diameter water services, connecting to the proposed
private 150 mm diameter watermain. All proposed water service connections will be equipped with
a valve and box near the property line. A water meter will be installed within the building envelope
per the mechanical design and specifications. The proposed water servicing plan is shown on
Drawing C102.

C.F. Crozier & Associates Inc.
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4.0 Sanitary Servicing

The Region of Peel is responsible for the operation and maintenance of the public sewage
collection and tfreatment system in the Town of Caledon. Any local sewage system will connect to
the Region’s municipal sanitary sewage network.

4.1 Existing Sanitary Servicing

According to Southridge Estates Phase 7 drawing 25231-D (Falby Burnside & Associates, May 1997)
there is an existing 250mm diameter sanitary sewer flowing south on Nunnville Road. Additionally,
according fo Trunk Sanitary Sewers (Region of Peel, July 2018) there is a proposed 200mm diameter
trunk sanitary sewer proposed on Nunnville Road to connect to the existing tfrunk sanitary sewer on
Albion-Vaughan Road.

4.2 Design Sanitary Flow

The Region of Peel Sanitary Design Criteria (March 2017) and the equivalent population estimate
from Section 3.2, was used to determine the estimated design sanitary flow for the proposed
development. Estimated design sanitary calculations are provided in Table 3, and detailed
calculations are provided in Appendix B.

Table 3: Estimated Design Sanitary Flow
Average Day Peaking Infiltration Flow Total Flow
(L/s) Factor (L/s) (L/s)

Standard

Region of Peel
Sanitary Design 0.49 4.20 0.40 2.46
Criteria (March 2017)

The proposed sanitary service must convey a total design sanitary demand of 2.46 L/s determined
according to the Region of Peel Sanitary Design Criteria (March 2017).

4.3 Proposed Sanitary Servicing

In conformance with the Bolton Urban Community Water and Wastewater Analysis (Aecom, March
2010) for Intensification Area No. 4, sanitary servicing will be provided through a connection to the
proposed 900mm diameter sanitary trunk sewer on Nunnville Road. A 250mm diameter sub-trunk
sewer will extend from the proposed trunk sewer to service the subdivision. Further coordination with
the Region is required for the detailed design of the connection, but preliminary conversations with
the Region’s project manager, Joanna Pietkiewicz, indicated that a sub-frunk sewer connection is
permitted. Refer to the attached email correspondence in Appendix B for details.

Each lot will be serviced with individual 125 mm diameter sanitary services extending from the
proposed 250mm diameter sanitary sub-trunk sewer. The proposed 250 mm diameter sanitary sub-
trunk sewer, installed at 2.0%, has a capacity of approximately 82.0 L/s (assuming 80% full). 82.0 L/s is
greater than the design sanitary flow of 2.46 L/s and therefore the sub-frunk sewer has enough
capacity to service the proposed development. Drawing C102 shows the proposed sanitary sub-
frunk sewer.

C.F. Crozier & Associates Inc.
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5.0 Drainage Conditions

5.1 Existing Drainage Conditions

According to the topographic survey (R-PE Surveying Ltd., May 2019) the site slopes west to east and
existing stormwater flows are conveyed overland to three outlefts.

e Catchment 101 (0.22 ha) demonstrates drainage from the north of the site discharging
through the adjacent property to the TRCA regulated Environmental Policy Area (EPA).

e Catchment 102 (1.58 ha) demonstrates drainage discharging to the existing east ditch
parallel fo Albion-Vaughan Road.

e Catchment 103 (0.20 ha) demonstrates drainage from the north of the site discharging to the
adjacent residential property

Figure 1 illustrates the delineation of the drainage areas and existing drainage conditions. The
existing residential dwellings are not connected to the municipal storm infrastructure.

5.2 Proposed Drainage Conditions

The developable area is proposed to include 29 single detached dwellings, a municipal road, and
associated landscaped areas. Only stormwater flows within the development limit will be
considered for this analysis. Lands outside the development limit will maintain their existing drainage
patterns.

The subject property has been divided into three post-development stormwater catchment areas
as shown on Figure 2. The grading of the site results in the following post-development drainage
catchments:

e Catchment 201 (0.53 ha) discharging unconftrolled to the existing east ditch.

e Catchment 202 (1.21 ha) discharging controlled to the existing ditch through the internal
storm system.

e Catchment 203 (0.26 ha) discharging controlled to the existing ditch through the internal
storm system.

In accordance with Town of Caledon standards, stormwater flows will be attenuated so the post-
development peak flows for all storm events match or are less than the pre-development peak flows
for all storm events. The controlled catchments 202 and 203 are independently conftrolled by orifice
tubes. The pre-to-post control will be achieved using orifice fubes downstream of the oversized storm
sewers,

Emergency flows will be directed south for both catchments, eventually discharging to the existing
ditch. The overland flow route for an emergency flow scenario is outlined in Figure 2.

6.0 Stormwater Management
The proposed stormwater management design must comply with the Town of Caledon

Development Standards Manual (V5, 2019). Table 4 provides a summary of the stormwater
management criteria based on the stormwater management design guidelines.

C.F. Crozier & Associates Inc.
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Table 4: Summary of Stormwater Management Controls

Control Parameter Catchment 202

Post-development peak stormwater flows must be equal or less than pre-

Quantity Confrol development peak stormwater flows.

Achieve Ontario Ministry of the Environment, Conservation and Parks (MECP)

Quality Conrol Enhanced Level of protection (80% ftotal suspended solids (TSS) removal)

Water Balance Retain 5 mm rainfall event on-site

Erosion and Provided during construction and until the site is stabilized.
Sediment Confrols

6.1 Stormwater Quantity Control

The Modified Rational Method was used to determine the pre-development and post-development
flow rates for the site using the Town’s IDF rainfall data according to Town Standard Drawing No.
103. The peak flow rates were then used to determine if any stormwater quantity control was
required for the proposed development.

As described in Section 5.2, Catchment 201 will be an uncontrolled area discharging to the existing
ditch. No quantity controls will be provided for this catchment, and instead the quantity
requirements will be compensated for by over-controlling Catchment 202 and 203.

Confrolled stormwater from Catchment 202 and 203 will outlet to the existing east ditch. Orifice
pipes to restrict flow, and oversized storm sewers will be used to confrol the post-development peak
stormwater flows to the pre-development peak stormwater flows. A summary of the peak flow rates,
high water levels, and storage volumes for Catchment 202 and 203 is presented in Table 5.

Table 5: Summary of Peak Flow Rates and Storage Volumes

Catchment 202
Storm Event Flowrate High Water Level | Required Storage | Provided Storage
(yr) (250mm Orifice Tube)
(L/s) (m) (m3) (m3)

2 19 243.12 216

5 22 243.45 330

10 23 243.68 407 468

25 25 244.00 514

50 27 244.27 587
100 30 244.76 663

Storm Event Catchment 203
(yr) FIovxfr-aie High Water Level | Required Storage | Provided Storage
(75mm Orifice Tube)
L/s (m) (m?) (m3)

2 14 242.72 29

5 16 242.80 45

10 17 242.97 58 104

25 18 243.19 75

50 20 243.34 88
100 21 243.52 103

C.F. Crozier & Associates Inc.
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As shown in Table 5, a 250 mm diameter orifice tube and a 75mm diameter orifice tube are required
for Catchments 202 and 203 respectively to control post-development peck flows to pre-
development peak flows and meet the quantity control criteria. The orifice pipes will be located
upstream of the Jellyfish Filter to attenuate peak flows. Detailed orifice sizing will be provided at
detailed design.

Based on the orifice control, the high-water level in catchment 202 is 244.76 which is below the
lowest catchbasin elevation in Catchment 202 of 245.38. The high-water level in catchment 203 is
243.52 which is below the lowest catchbasin elevation in Catchment 203 of 244.50. Therefore, the
stormwater storage is fully contained within the oversized storm sewers.

2400 mm diameter storm sewers at 0.5% provide storage capacity for attenuated peak flows. The
volume of storage capacity of the storm sewers for each catchment exceeds the required storage
volume therefore the oversized storm sewers have capacity to provide storage volume up to and
including the 100-year storm event. A storm sewer design sheet prepared for the site demonstrates
that all mainline storm sewers have velocities between 1.12 m/s — 3.87 m/s which is within the Town's
acceptable range of 0.75 m/s — 4.0 m/s (Town of Caledon Development Standards Manual V5,
2019, Section 1.4.2.2.2).

A summary of the total peak flows for the site is illustrated in Table é.

Table é: Summary of Peak Flow Rates

Flow Rates (L/s)
Storm Event Post-Development
(v7) Pre-Development
Y Uncontrolled Flow Controlled Flow Total
Qio Q201 Q202-250 mm orifice | Q203-75 mm orifice | Qtotal
2 95 62 19 14 95
5 121 79 22 16 117
10 148 97 23 17 137
25 173 113 25 18 156
50 195 127 27 20 174
100 217 142 30 21 193

As shown in Table 6, the post-development peak flows for all storm events are less than the pre-
development peak flows, therefore the quantity control criterion is achieved.

Refer to Appendix C for detailed calculations including the storm sewer design sheet.

6.2 Stormwater Quality Control

Stormwater quality controls for the site must incorporate measures to provide an Enhanced Level of
Protection (Level 1) according to the MECP (March 2003) guidelines. Enhanced water quality

protection involves the removal of at least 80% of total suspended solids (TSS) from 90% of the annual
runoff volume. An area breakdown and associated TSS removal rate is provided in Table 7.

C.F. Crozier & Associates Inc.
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Table 7: Area Breakdown and Associated TSS Removal

Area L Total TSS
Catchment % of Total Development Area Removal
(ha) - . Removal
Efficiency
Catchment 201 | Landscape/ | g4 26.5% 80.0% 21.2%
Roof Water
Landscape 0.69 34.5% 80.0% 27.6%
Catchment
202/203
Jellyfish Filter 0.78 39.0% 89.0% 34.7%
Total Site 2.00 100.0% - 84%

Catchment 201, which discharges uncontrolled to the ditch, contributes 21.2% TSS removal from the
site. Discharge from Catchment 202/203 is divided into landscaped area and impervious area. The
discharge from the landscaped area is considered clean water and therefore 80% TSS removal
efficiency was applied. The impervious area is routed through a water quality control device which
provides 89% TSS removal efficiency. Between the landscaped areas and the Jellyfish Filter, the TSS
removal efficiency of the site is 84% therefore achieving the criteria. Refer to Appendix C for details
on the water quality control device (Jellyfish Filter) including sizing and ETV certification details.

6.3 Water Balance

The minimum volume requirement to promote water balance is retention of the 5 mm rainfall event.
The water balance retention volume was calculated considering initial abstraction of runoff based
on various surfaces types.

Water balance for Catchment 201 and the landscaped portion of Catchment 202/203 will be
achieved through attenuation of stormwater runoff over the existing natural landscaped area.
Water balance for the impervious areas of Catchment 202/203 will be achieved by providing a
minimum topsoil depth of 0.30 m over the landscaped areas. A storage volume of approximately
39 m3is required to achieve the water balance criteria (5mm x 0.78 ha of impervious area in
Catchment 202/203).

The total water balance volume will be stored in the topsoil of the landscaped area in Catchment
202 (0.71 ha). Considering an attenuation rainfall depth of 15mm over an area of 0.71 ha,
approximately 107 m3 of rainfall volume is available to be stored in the topsoail. Using typical topsoil
parameters, 150mm of additional topsoil has approximately 160 m3 of capacity for rainfall storage.
Since the capacity of storage in the topsoil and the physical volume of rainfall exceed the required
storage volume, we conclude that with a total topsoil depth of 300mm (150mm original + 150mm
additional), 39 m3 of rainfall volume can successfully be retained. Detailed calculations for the
topsoil retention are included in Appendix C.

7.0 Erosion and Sediment Controls During Construction

Erosion and sediment conftrols (ESC) will be installed prior to the start of any construction activities
and will be maintained until the site is stabilized or as directed by the Site Engineer or the Town of
Caledon. The Erosion & Sediment Control Plan (Drawing C101) identifies the location of the
recommended control features. The contractor will inspect the ESC after each significant rainfall
event fo ensure they are maintained in proper working condition.

C.F. Crozier & Associates Inc.
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Sediment Control Fencing

Sediment control fencing will be installed on the perimeter of the site to intercept sheet flow.
Adjacent to the sensitive EPA lands, double silt fence with straw bales will be installed for additional
protection. Based on field decisions, the Site Engineer and the Owner may add additional sediment
control fencing prior to, during, and following construction.

Rock Mud Mat
A rock mud mat will be installed at the entrance to the construction zone in order to prevent mud
fracking from the site onto the surrounding lands and perimeter roadway network. All consfruction

tfraffic will be restricted to this access only.

Filter cloth in Catchbasins

Filter cloth will be installed in the existing nearby storm sewer catch basins. The filter cloth will provide
sediment control to prevent silt and sediment from entering the stormwater system. Filter fabric for silt
conftrol should be Terra Fix 270R or approved equivalent.

ESC Controls for Outlet

During detailed design ESC controls will be provided as required for the storm outlet. These conftrols
may include products such as coir logs or features such as a level spreader.

ESC Controls for Slope

During detailed design ESC controls will be provided as required for the Catchbasins in proximity to
the existing slope.

8.0 Lot Level Controls
Lot level controls can be applied at the individual Plot Plan stage of each lot to further promote at-
source retention of stormwater. These measures include:
1. Disconnecting and redirecting roof leaders to rear yard ponding areas, shallow soakaway
pits or rain barrels.
2. Sump pumping foundation drains to rear yards, if required
3. Shallow infiliration trenches and soakaway pits

4. Grassed swales and vegetated filter strips

We recommend that these techniques be incorporated into the detailed design.
9.0 Conclusions & Recommendations
The proposed development can be serviced for water, sanitary, and stormwater in accordance

with the Town of Caledon requirements and standards. Our conclusions and recommendations
include:

C.F. Crozier & Associates Inc.
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1. Water demand for the proposed development will be provided using individual 25 mm
domestic water services connected to the proposed 150mm diameter watermain. The
proposed watermain will connect to the existing 150mm diameter watermain on Nunnville
Road.

2. Fire hydrants are proposed to provide fire protection to the development.

3. Sanitary servicing for the proposed development will be provided using a 250 mm diameter
PVC sanitary sub-trunk sewer, which connects to the proposed 900mm diameter sanitary
frunk sewer in Nunnville Road. Individual 125 mm diameter laterals will branch off the
proposed sub-trunk to service each unit.

4. Stormwater runoff from Catchment 201 will flow unconftrolled to the existing ditch.
Stormwater runoff from catchment 202 and 203 will flow controlled into the existing ditch.

5. Quantity control has been provided using two independent orifice pipes downstream of the
oversized storm sewers. A maximum storage volume of 668 m3 is provided for Catchment 202
and 104 m3 is provided for Catchment 203, which is sufficient to meet post-to-pre storage
requirements.

6. A treatment train approach using landscaped areas and a Jellyfish Filter will provide an
enhanced level of protection (80% TSS removal) for stormwater quality control for
Catchments 201, 202 and 203.

7. Water balance for Catchment 201 and the pervious areas of Catchment 202 and 203 will be
provided through attenuation in the existing natural landscaped area. Water balance for
the impervious areas of Catchment 202 and 203 will be provided through 39 m3 of storage in
additional topsoil depth.

8. FErosion and Sediment Controls will be implemented on-site during construction and will be
maintained until the site is stabilized.

Based on the above conclusions we support the proposed development application from the
perspective of water supply, sanitary servicing, and stormwater management.

Respectfully submitted,

C.F. CROLZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.
Nicole Segal, M.M.Sc., E.I.T. K.J. Firth, P.Eng.
Land Development Partner

1:\600\ 649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Reports\5291_ FSRSWM_.docx
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APPENDIX A

Water Demand Calculations

C.F. Crozier & Associates Inc.
Project No. 649-5291



Connection Demand Table

WATER CONNECTION
Connection point ¥

Existing 150mm diameter watermain on Nunnville Road

Pressure zone of connection point 5
Total equivalent population to be serviced ¥ | 140 persons
Total lands to be serviced 2 ha
Hydrant flow test
| Hydrant flow test location Nunnville Road
Pressure | ciow (inlis) | Time
(kPa)
Minimum water pressure 379 92
Maximum water pressure 448 55
No Water Demand
) Demand type Demand Units
1 | Average day flow 0.45 I/s
2 | Maximum day flow 0.91 I/s
3 | Peak hour flow 1.36 Is
4 | Fire flow ? 45 I/s
Analysis
5 | Maximum day plus fire flow | 45.91 | I/s

WASTEWATER CONNECTION
Phase 1
Connection point? |
Future 900mm diameter trunk sanitary sewer on Nunnville Road
Total equivalent population to be serviced 140 persons
Total lands to be serviced 2ha
6 | Wastewater sewer effluent (in I/s) 2.46

1 Please refer to design criteria for population equivalencies

2) Please reference the Fire Underwriters Survey Document

3) Please specify the connection point ID

4 Please specify the connection point (wastewater line or manhole ID)
Also, the “total equivalent population to be serviced” and the “total lands
to be serviced” should reference the connection point. (the FSR should contain one
copy of Site Servicing Plan)

Please include the graphs associated with the hydrant flow test information table
Please provide Professional Engineer's signature and stamp on the demand table
All required calculations must be submitted with the demand table submission.



Project: 13247 & 13233 Nunnville Rd Created By: MB
Project No.: 649-5291 Checked By: NS
Date: 2020-01-24

| Notes & References
Site Area: 200 ha ;

Population Density: 70 persons/ha :Region of Peel Public Works Design, Specifications &
Number of units: 29 ,Procedures Manual - Linear Infrastructure Sanitary Sewer
:Design Criteria (March, 2017) - 2.1 (Less than 10m
Population: 140 frontage)

Design Parameters |

Average Demand :Region of Peel Public Works Watermain Design Criteria
(L/capita/d) 1Section 2.3: Water Demands (June, 2010)
280

Water Demand:

Average Daily Demand = 39,200 L/day
0.45 L/s

Peaking Factors

Max Day = 2.0 :Region of Peel Public Works Watermain Design Criteria
Peak Hour = 3.0 iSection 2.3: Water Demands (June, 2010)
|
1
Average Day = 0.45 L/s ;
Maox Day = 0.91 L/s :Mox Day = Average Day Demand * Max Day
Peak Hour = 1.36 L/s :Peok Hour = Average Day Demand * Peak Hour
1
Average
Daily Max Day Peak
Municipality Water Demand Hourly Demand
Demand (L/s) (L/s)
(L/s)
Region of Peel 0.45 0.91 1.36

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd,
Caledon\Design\Civil_ Watern\5291_ WaterDemandd



Project Name: 13247 & 13233 Nunnville Rd
Project No.: 649-5291
Date: 24-Jan-20

Design: NRS
Design: NRS
Fire Protection Water Supply Guidelines: Part 3 of OBC (2018)
Nunnville Road Subdivision
= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides
C Building classification per OBC 3.1.2.1
= 23  Group C (Table 1 OFM guideline)
V= 2376 264 sq.m. total floor area by 9m height
Stor = 0.2 Syor Need Not Exceed 2.0
Q= 10,930 L
Based on ranges listed in Table 2 (OFM guideline), the required minimum water supply flow rate is 2700 L/min
FIGURE 1 45 Lis

SPATIAL COEFFICIENT VS EXPOSURE DISTANCE

L F-1
fpatial CUPAHCY
— BYTILD 5
Coafficient i
(Eside) JH

AL WEY BUILDINGS - |
(EHCERT F-1Y SOCUPRHJQIES)

! \
0.1 \ \
2.0 1.0 5.0 7.0 16.0 .0

EXPOSURE DISTRNCE (metarxrs)

Figure 1 Source:
OFM-TG-03-1999
FIRE PROTECTION WATER SUPPLY GUIDELINE FOR PART 3 IN THE ONTARIO BUILDING CODE, October 1999

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Design\Civil_Water\5291_Fire Flow



PROJECT: Nunnville Road
PROJECT No.: 649-5291
DATE: 2019.04.23
UPDATE: 2019.04.23
DESIGN: NAS

Projected Fire Flow Calculations - 1

Static Residual Flow from Desired
Pressure Residual Projected Fire Flow Available at 20 psi
Test Hydran‘r Location/ ID Pressure during Test Hydrcm‘r Test Pressure*
Ps Pt Qt Pr Qr
(psi) (psi) (USGPM) (psi) (USGPM) L/s
]2 Nunnville Road 67 Zg ]827007 40 28317 ?g;’

NOTE:

Q= Qyx ((Ps - P)/(Ps - Py)) %

Projected fire flows are calculated on the basis of hydrant tests carried out by Aqualization on April 18, 2019 at

12:15 om.

Note Region of peel operation pressures 40-100 psi

Formula to determine available flow as per AWWA M17 (1989)




PROJECT: Nunnville Road

PROJECT No.: 649-5291

DATE: 2019.04.23
UPDATE: 2019.04.23
DESIGN: NAS
CHECK:

Projected Fire Flow Calculations - 2

Static Residual Flow from Desired
p Pressure Hvarant Test Residual Projected Fire Flow Available at 20 psi
Test Hydrant Location / ID ressure during Test yarant 1es Pressure*
Ps Pt Qt Pr Qr

(psi) (psi) (USGPM) (psi) USGPM L/s

] . 61 870 4,618 291

> Nunnville Road 62 35 1459 40 5708 71

Qr=Q;x ((Ps- P,)/(Ps- Py))>**  Formula to determine available flow as per AWWA M17 (1989)
NOTE: Projected fire flows are calculated on the basis of hydrant tests carried out by Aqualization on April 18, 2019 at

12:15 om.

Note Region of peel operation pressures 40-100 psi
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Bolton Midtown Developments Inc. Functional Servicing & Preliminary Stormwater Management Report
13247 & 13233 Nunnville Road, Town of Caledon January 2020

APPENDIX B

Sanitary Demand Calculations

C.F. Crozier & Associates Inc.
Project No. 649-5291



Project: 13247 & 13233 Nunnville Rd
Project No.: 649-5291
Prepared By: MB
Checked By: NC
Date: 2019.02.07
Revised: 2020.01.24
SANITARY CALCULATIONS
13247 & 13233 Nunnville Rd Proposed Residential Development

POPULATION ESTIMATE References
Apartment Building
Region of Peel Population Density 70 people/ha Region of Peel Public Works Design,
. . Specifications & Procedures Manual -

Number of Units 29 units T )

) inear Infrastructure Sanitary Sewer
Total Population 140 persons Design Criteria (March, 2017) - 2.1
Total Developed Area 2.0 ha

SANITARY DESIGN FLOW - REGION OF PEEL METHOD

Average daily demand 302.8 L/person * day Region of Peel Public Works Design,
. . Specifications & Procedures Manual -
Equivalent Population 140 persons . )
Linear Infrastructure - Sanitary Sewer

Design Criteria (March, 2017) - 2.2
Harmon Peaking Factor (M) 4.20

M = 1+(14/(4+pA0.5))

Average Daily Flow 42392 L/day
0.49 L/s
Peak Flow 178072.27 L/day
2.06 L/s
Infiltration 0.0002 m3/s/ha Region of Peel Public Works Design,
Specifications & Procedures Manual -
0.0004 m3/s Linear Infrastructure - Sanitary Sewer
0.40 L/s Design Criteria (March, 2017) - 2.3
Total Sanitary Flow 246 L/s

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Design\Civil_Water\5291_ Sanitary Demand Calculations



Nicole Segal

From: Pietkiewicz, Joanna <joanna.pietkiewicz@peelregion.ca>

Sent: September 18, 2019 12:25 PM

To: Nicole Segal; Sam Morra

Subject: RE: Albion Vaughan Phase 2 - Additional sanitary MH on 900mm sanitary trunk
Categories: Filed to Sharepoint

Thank you, Nicole.
We will incorporate the proposed data into our design and send you our revised drawing for your information.

Thank you,

Joanna Pietkiewicz, P. Eng.

Project Manager, Capital Works
Wastewater Collection and Conveyance
Region of Peel

10 Peel Center Dr.

Brampton, ON L6T 4B9

905-791-7800 ext. 7815

rr- Region

[© of Peel

working with you

This email, including any attachments, is intended for the recipient specified in the message
and may contain information which is confidential or privileged. Any unauthorized use or
disclosure of this email is prohibited. If you are not the intended recipient or have received

this e-mail in error, please notify the sender via return email and permanently delete all
copies of the email. Thank you.

From: Nicole Segal <nsegal@cfcrozier.ca>

Sent: September 18, 2019 9:29 AM

To: Sam Morra <sammorra@bell.net>; Pietkiewicz, Joanna <joanna.pietkiewicz@peelregion.ca>
Subject: RE: Albion Vaughan Phase 2 - Additional sanitary MH on 900mm sanitary trunk

HiJoanna,
The following link contains our servicing linework in CAD, can you overlay it into your design to get the exact location?

https://cfcrozier.sharefile.com/d-s799cda84bd14a74a
PLEASE NOTE THE LINK EXPIRES IN 7 DAYS

We are proposing an invert at the trunk sewer of 283.55. The pipe is sloped at 1% so the invert at property line is
238.60.

Thanks,
Nicole



Nicole Segal M.M.Sc., EIT | Engineering Intern

C.F. Crozier & Associates Consulting Engineers

2800 High Point Drive, Suite 100 | Milton, ON L9T 6P4
cfcrozier.ca | nsegal@cfcrozier.ca

tel: 905.875.0026 ext: 329

) CROZIER

CONSULTING ENEINEERS

This communication is intended solely for the attention and use of the named recipients and contains information that is privileged and confidential. If you are not
the intended recipient, or the person responsible for delivering this information to the intended recipient, please notify us immediately by telephone. If you have
received this information in error, please be notified that you are not authorized to read, copy, distribute, use or retain this message or any part of it.

From: Sam Morra <sammorra@bell.net>

Sent: September 17, 2019 10:47 PM

To: Pietkiewicz, Joanna <joanna.pietkiewicz@peelregion.ca>; Nicole Segal <nsegal@cfcrozier.ca>
Subject: Re: Albion Vaughan Phase 2 - Additional sanitary MH on 900mm sanitary trunk

HiJoanna

You're welcome.

Hi Nicole

Please provide Joanna with the exact location and invert at the property line of our sanitary sewer.

Thanks
Sam Morra

Sent from my iPhone

On Sep 17, 2019, at 11:07 AM, Pietkiewicz, Joanna <joanna.pietkiewicz@peelregion.ca> wrote:
Hi Sam,
Thank you for your email response.

I will confirm with Nicole exact location of the proposed maintenance hole and required invert at the
property line (we need this information as soon as possible; we are at 90% detailed design stage now).

Based on your information provided in your email we will propose to install the 1800mm dia
maintenance hole with complete benching, drop pipe and a stub to or past property line (approx. 1m)
based on the confirmation that the sewer will be constructed by open cut. We need the proposed invert
as soon as possible.

The implementation of the maintenance hole and stub will likely require localized relocation of the
underground Bell service lines (BS dashed line) or abandonment if the lots are vacant as per the sketch
shown below.

Thank you for your agreement to acquire for temporary easement. | will ask Melissa Turner, our Real
Property Agent, to contact you with regards to this location.



<image004.jpg>

Thank you,

Joanna Pietkiewicz, P. Eng.

Project Manager, Capital Works
Wastewater Collection and Conveyance
Region of Peel

10 Peel Center Dr.

Brampton, ON L6T 4B9

905-791-7800 ext. 7815

<image001.gif>

This email, including any attachments, is intended for the recipient specified in the message
and may contain information which is confidential or privileged. Any unauthorized use or
disclosure of this email is prohibited. If you are not the intended recipient or have received
this e-mail in error, please notify the sender via return email and permanently delete all
copies of the email. Thank you.

From: sammorra sammorra <sammorra@bell.net>

Sent: September 16, 2019 10:12 PM

To: Pietkiewicz, Joanna <joanna.pietkiewicz@peelregion.ca>

Cc: Nicole Segal <nsegal@cfcrozier.ca>

Subject: Re: Albion Vaughan Phase 2 - Additional sanitary MH on 900mm sanitary trunk

HiJoanna

Many of your issues below involve input from me so | will answer the questions as follows and Nicole
can provide additional input when she is able:

1. Nicole will give you the exact station and invert for the 250mm sewer and the stub to the property
line.

2. We are proposing to construct the 250mm dia pipe by open cut. We appreciate the 1800mm dia
benched Maintenance hole with drop pipe and a stub to property line.

3. Our Proposed construction commencement will be in late 2020 or early 2021. The lots will be vacant
around the same time.

4. Yes, the Region has been cooperative so | would be agreeable to the Region acquiring a temporary
easement to facilitate construction even if the houses are not vacant.

5. I'm trying to visualize the issue with the Bell underground service lines. Perhaps you can send us a
sketch of the potential conflict?



Please let us know if you require anything further.

Thanks

Sam Morra, P. Eng.

President

Bolton Midtown Developments Inc.

Original Message ----------

From: "Pietkiewicz, Joanna" <joanna.pietkiewicz@peelregion.ca>
Date: September 13, 2019 at 3:16 PM

Hi Nicole,

Before our Consultant get started on the design, please confirm the following:

Exact station for the MH and required invert for the 250mm sewer as well as
stub (if required) slope; the given station(4+480) does not match your
preliminary design drawing (4+474)

How you are proposing to construct 250mm dia pipe, by open cut? We would
then construct 1800mm dia maintenance hole with complete benching, drop
pipe and a stub

What is your proposed construction commencement, when the lots will be
vacant?

Would it be possible to acquire a temporary easement, if vacant, to facilitate
our construction?

Please note implementation of the MH will likely require localized relocation of
the underground Bell service lines/ abandonment if the lots are vacant in time

| have meeting next week on Wednesday with my Consultant and would appreciate to
have your response.

Thank you,

Joanna Pietkiewicz, P. Eng.

Project Manager, Capital Works

Wastewater Collection and Conveyance



Region of Peel
10 Peel Center Dr.
Brampton, ON L6T 4B9

905-791-7800 ext. 7815

<image001.gif>

This email, including any attachments, is intended for the recipient specified in the message
and may contain information which is confidential or privileged. Any unauthorized use or
disclosure of this email is prohibited. If you are not the intended recipient or have received
this e-mail in error, please notify the sender via return email and permanently delete all

copies of the email. Thank you.
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13247 & 13233 Nunnville Road, Town of Caledon January 2020

APPENDIX C

Stormwater Design Calculations

C.F. Crozier & Associates Inc.
Project No. 649-5291



Project: 13247 & 13233 Nunnville Rd, Calec Date: 2019-07-02
Project NO.: 0649-5241 Designed By: MB
Checked By: NRS

Stormwater Quality Control Summary

Catchment Area (ha) % of Total Development Area 1SS R e.moval Tofal TS
Efficiency | Removal
Catchment 201 [FONGSCaPE/Rl 4 oo 26.5% 80.0% 21.2%
oof Water
Landscape 0.69 34.5% 80.0% 27.6%
Impervious
Catchment 202/203) TmeeT 0.78 39.0% 89.0% 34.7%
Total Site 2.00 100.0% - 84%

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Design\Civil_Water\5291_Water Quality



Project: Nunnville Road, Caledon Date:

2019.07.19
Project No.: 649-5291 Designed By: NS
Checked By: --
| Enhanced Topsoil Design
. Avalable
Total Area of |Exira Topsoil Soil soil Field
. . St
S CE LGS Additional Topsoil Depih1 Sellve e Porosity* | Capacity* orage2
Volume
m3 ha mm m3 m3
39.00 0.71 150.00 1065.00 0.47 0.32 159.75
*Geotechnical Consultant to confirm site-specific topsoil design parameters

1. Topsoil depth in addition to the 150mm minimum covering the site, total topsoil depth = 300mm (150mm +
150mm = 300mm topsoil)

2. Water volume that can be stored for a given soil = (soil volume) x (soil porosity — soil field capacity)

Total Contributing Area: 0.71 ha

As per Chapter 4.5.5 from MOE SWMPG

Allowable Infiltration Rainfall Depth: (4 hour 15mm event)

15 mm

Available Runoff Volume to be infiltrated: 106.5 m3

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Design\Civil_Water\5291_ Water
Quality



Nunnville Road

PROJECT:

Nunnville Road

STORM SEWER DESIGN SHEET PROJECT No.: 649-5291 _
FILE: Storm Sewer Design
R ZIER DATE: July 31, 2019
100 YEAR DESIGN STORM - TOWN OF CALEDON' Revised: January 24, 2020
CONSULTING ENGINEERS A 4688 B 17 C 0.9624 Design: HL
Review: NRS
INITIAL TIME OF CONCENTRATION (min)  10.00 MANNINGS "n"  0.013
FROM TO RUN- Cummul. TIME OF PIPE VEL. INITIAL TIME ACC. TIME
MH MH AREA (A) OFF AxC AxC CONC. | Q LENGTH SLOPE DIA. Tc OF CONC OF CONC. CAPACITY FALL Yo CCIpCICify
Ha COEFF min mm/hr m3/sec m VA mm m/sec min min min m3/s m

MH A1 MH A2 1.14 0.60 0.68 0.68 10.00 196.54 0.37 145.10 0.50 2400 3.87 10.00 0.62 10.62 17.50 0.73 2%
MH A2 MH A3 (JF8) 0.07 0.60 0.04 0.73 10.62 192.26 0.39 9.70 0.50 2400 3.87 10.62 0.04 10.67 17.50 0.05 2%
MH Aé MH A5 0.16 0.60 0.10 0.10 10.00 196.54 0.05 11.80 0.50 2400 3.87 10.00 0.05 10.05 17.50 0.06 0%
MH A5 MH A4 0.06 0.60 0.04 0.13 10.05 196.18 0.07 15.40 0.50 2400 3.87 10.05 0.07 10.12 17.50 0.08 0%
MH A4 MH A3 (JF8) 0.04 0.60 0.02 0.15 10.12 195.72 0.08 8.40 0.50 2400 3.87 10.12 0.04 10.15 17.50 0.04 0%
MH A3 (JF8) QUTLET 3 0.05 55.7 0.50 375 1.12 0.00 0.83 0.83 0.12 0.28 N%

1. A, B, and C coefficients as per Town of Caledon Design Requirements.

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Design\Civil_Water\Stormwater Management Design\2020.01.24 Two Catchments Approach\5291_Storm Design Sheet_Downstream Orifice Approach




Project: 13247&13233 Nunnville Road, Bolton
Project No.: 0649-5291

Created By: HL/JT

Checked By: RA/NSR

Date: 2020-01-24
Updated: 2020-01-24

Superpipe Storage Calculations - Catchment 202

100-year Storm Elevation: | 244.76 | masl
Storm Sewer Network Parameters Water Depth at Sewer Invert (m) | Water-Filled Area in Sewer (m?) | Storage Volume in Sewer
To From Length (m) Slope (%) DS Invert US Invert Size (mm) DS Invert US Invert DS Invert US Invert (m3)
A2 Al 145.1 0.5 241.96 242.69 2400 2.80 2.07 4.52 4,14 628.7
A3 A2 8.7 0.5 241.83 241.88 2400 2.93 2.88 4.52 4.52 39.4
668.0

Note: 1. Water Depth in each sewer is calculated as Storm Event Water Elevation - Invert Elevation (DS or US). In cases where the sewer invert is above the storm water elevation, the water depth is

equal to 0.
2. Water-Filled Areas are calculated using the following equation, where R = Sewer radius (m) and h = Water depth in sewer (m):

3. In cases where the sewer cross-section is full, the Water-Filled Area is calculated as m*R2.

4. MH structure is not included in storage calculation, each MH structure provides approximately 8m? storage.
5. Storage Volume is calculated as the Sewer Length multiplied by the average of the DS and US Water-Filled Areas.

Total Storage in the system is calculated as the sum of the storage volume in each sewer.
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Project: 13247813233 Nunnville Road, Bolton
Project No.: 0649-5291

Created By: HL/JT
Checked By: RA/NSR

Date: 2020-01-24
Updated: 2020-01-24

Superpipe Storage Calculations - Catichment 203

100-year Storm Elevation:

243.52

masl

Storm Sewer Network Parameters

Water Depth at Sewer Invert (m)

Water-Filled Area in Sewer (m?)

Storage Volume in Sewer

Nofte:

To From Length (m) Slope (%) DS Invert US Invert Size (mm) Size (m) DS Invert US Invert DS Invert US Invert (m3)
A3 A4 7.4 0.5 241.83 241.87 2400 2.4 1.69 1.65 3.41 3.32 249
A4 A5 15.4 0.5 241.95 242.03 2400 2.4 1.57 1.49 3.14 2.95 46.9
A5 Ab 11.8 0.5 242.11 24217 2400 2.4 1.41 1.35 2.76 2.62 31.8

103.5

1. Water Depth in each sewer is calculated as Storm Event Water Elevation - Invert Elevation (DS or US). In cases where the sewer invert is above the storm water elevation, the water depth is equal to 0.

2. Water-Filled Areas are calculated using the following equation, where R = Sewer radius (m) and h = Water depth in sewer (m):

3.In cases where the sewer cross-section is full, the Water-Filled Area is calculated as 11*R2.

4. MH structure is not included in storage calculation, each MH structure provides approximately 8m? storage.

5. Storage Volume is calculated as the Sewer Length multiplied by the average of the DS and US Water-Filled Areas.
Total Storage in the system is calculated as the sum of the storage volume in each sewer.
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Project: Nunnville Road
Project No.: 649-5291
Created By: NRS

Modified by: HL/NRS
Date: 2019-06-05
Updated: 2020-01-24

Storm Data: Caledon
Time of Concentration: Te= 10 min (per city of Town of Caledon standards)
. |
Return Period A B C (mm/hr)
2yr 1070 8| 0.8759 85.72
5yr 1593 111 0.8789 109.68
10 yr 2221 12| 0.9080 134.16
25 yr 3158 15| 0.9335 156.47
50 yr 3886 16] 0.9495 176.19
100 yr 4688 17] 0.9624 196.54

Pre - Development Conditions - Catichment 102

Catchment ID Area Area C Weighted |\ q1c. Currently only 102 drains
(ha) (m?) Average C' |to outlet: Catchment 101
drains north and 103 drains
101 1.58 15800 0.25 0.25 south
Total Site 1.58 15800 - 0.25

Post- Development Conditions

Area Area Weighted
Catch t ID
aiehmen (ha) (m?) ¢ Average C'
201 (Uncontrolled) 0.53 5300 0.49 0.13
202 (Controlled) 1.21 12100 0.60 0.36
203 (Controlled) 0.26 2600 0.60 0.08
Total Site| 2.00 | 20000 -- 0.57
Equations:
Peak Flow Intensity
Qo = 0.0028 * C; * i(Ty) * A i(Ty) =A/(T+B)AC
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23
Updated: 2020-01-24

Flow Rates (L/s)
Siorr::/rliveni Uncontrolled Target Flow Controlled Flow
QIOI Q201 Q202,203 = Q‘IO‘I - Q201 Q202-250 mm orifice Q203-75 mm orifice Qtotal
2 95 62 33 19 14 33
5 121 79 42 22 16 38
10 148 97 48 23 17 39
25 173 113 60 25 18 43
50 195 127 68 27 20 47
100 217 142 71 30 21 51
Catchment 202
Storm Event Flowrate High Water Level Required Storage Provided Storage
(yr) (250mm Oirrifice Tube)
L/s m m3 m3
2 19 243.12 216
5 22 243.45 330
| 2 243. 4
0 3 3.68 07 668
25 25 244.00 514
50 27 24427 587
100 30 244,76 663
Storm Event : Catchment 203 : :
(yr) Flowrate High Water Level Required Storage Provided Storage
(75mm Orifice Tube)
L/s m m?3 m?3
2 14 242.72 29
5 16 242.80 45
1 1 242.
0 7 97 58 104
25 18 243.19 75
50 20 243.34 88
100 21 243.52 103
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23
Updated: 2020-01-24

Control Criteria

100 yr: Control Post-Development Peak Flows to Pre-Development Peak Flow

100 yr: Uncontrolled Post-Development Flow:

Qo = 141.7 L/s Qo3 = 85.8 L/s
Qpp0 = 399.5 L/s
100 yr: Target Flow Rate:
Qg = 217 L/s
Qiarget 202,203 = 75.6 L/s
Qurifice 200= 29.8 L/s (250mm orifice) Qurifice 203= 21 L/s (75mm orifice)
HWL 0= 244.8 m HWLypz= 2435 m
Storage Volume Determination Storage Volume Determination
Td i Td QUnconi Sd Td i Td QUncont sd
(min) (mm/hr) (sec) (m®/s) (m3) (min) (mm/hr) (sec) (m®/s) (m3)
10 196.54 600 0.516 291.8 10 196.54 600 0.111 54.3
20 145.13 1200 0.381 430.6 20 145.13 1200 0.082 79.8
30 115.28 1800 0.303 509.2 30 115.28 1800 0.065 92.5
40 95.75 2400 0.251 558.8 40 95.75 2400 0.054 98.9
50 81.95 3000 0.215 592.1 50 81.95 3000 0.046 101.9
60 71.69 3600 0.188 615.2 60 71.69 3600 0.040 102.6
70 63.74 4200 0.167 631.5 70 63.74 4200 0.036 101.9
80 57.40 4800 0.151 643.1 80 57.40 4800 0.032 100.1
90 52.23 5400 0.137 651.3 90 52.23 5400 0.029 97.7
100 47.93 6000 0.126 656.8 100 47.93 6000 0.027 94.6
110 44.29 6600 0.116 660.3 110 44.29 6600 0.025 91.2
120 41.17 7200 0.108 662.3 120 41.17 7200 0.023 87.4
130 38.47 7800 0.101 662.9 130 38.47 7800 0.022 83.3
140 36.11 8400 0.095 662.5 140 36.11 8400 0.020 78.9
150 34.03 9000 0.089 661.2 150 34.03 9000 0.019 74.4
160 32.18 9600 0.085 659.2 160 32.18 92600 0.018 69.8
Required Storage Volume: 662.9 Required Storage Volume: 102.6
Peak Flow Storage A
Qpost = 0.0028  Cpop * i(Ty) Sa= Quost * Ta - Quarget (Ta +Tc) / 2 Discharge
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23

Updated: 2020-01-24

Control Criteria

50 yr: Control Post-Development Peak Flows to Pre-Development Peak Flow

50 yr: Uncontrolled Post-Development Flow:

QQO] = 127.1 L/s Q203 = 77.0 L/s
Qppp = 358.2 L/s
50 yr: Target Flow Rate:
Qi = 195 L/s
Qiarget 202,203 = 67.8 L/s
Qurifice 200= 27.1 L/s (250mm orifice) Qurifice 203= 20 L/s (75mm orifice)
HWLypo= 244.3 m HWL3= 2433 m
Storage Volume Determination Storage Volume Determination
Td i Td QUnconi Sd Td i Td QUncont sd
(min) (mm/hr) (sec) (m®/s) (m?) (min) (mm/hr) (sec) (m®/s) (m3)
10 176.19 600 0.463 261.4 10 176.19 600 0.099 48.0
20 129.36 1200 0.340 383.3 20 129.36 1200 0.073 70.1
30 102.50 1800 0.269 452.0 30 102.50 1800 0.058 80.7
40 85.04 2400 0.223 495.3 40 85.04 2400 0.048 85.9
50 72.75 3000 0.191 524.4 50 72.75 3000 0.041 88.1
60 63.63 3600 0.167 544.7 60 63.63 3600 0.036 88.3
70 56.58 4200 0.149 559.1 70 56.58 4200 0.032 87.3
80 50.97 4800 0.134 569.4 80 50.97 4800 0.02% 85.4
90 46.40 5400 0.122 576.7 90 46.40 5400 0.026 82.9
100 42.59 6000 0.112 581.7 100 42.59 6000 0.024 79.9
110 39.37 6600 0.103 584.9 110 39.37 6600 0.022 76.5
120 36.62 7200 0.096 586.7 120 36.62 7200 0.021 72.7
130 34.23 7800 0.090 587.4 130 34.23 7800 0.019 68.8
140 32.15 8400 0.084 587.2 140 32.15 8400 0.018 64.6
150 30.30 9000 0.080 586.2 150 30.30 9000 0.017 60.3
160 28.67 92600 0.075 584.5 160 28.67 92600 0.016 55.9
Required Storage Volume: 587.4 Required Storage Volume: 88.3
Peak Flow Storage +
Qo5 = 0.0028 * Cpp * i(Ty) S = Quost * To - Quarget (Ta +Tc) /2 Discharge
Qa
Time i
T, T,
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23

Updated: 2020-01-24

Control Criteria

25 yr: Control Post-Development Peak Flows to Pre-Development Peak Flow

25 yr: Uncontrolled Post-Development Flow:

QQO] = 113 L/s Q203 = 68 L/s
Qyppp = 318 L/s
25 yr: Target Flow Rate:
Qi1 = 173 L/s
Qiarget 202,203 = 60 L/s
Qurifice 200= 25 L/s (250mm orifice) Qurifice 203= 18 L/s (75mm orifice)
HWLy0o= 244.0 m HWLyp3= 2432 m
Storage Volume Determination Storage Volume Determination
Td i Td QUncont Sd Td i Td QUnconi sd
(min) (mm/hr) (sec) (m®/s) (m?) (min) (mm/hr) (sec) (m®/s) (m3)
10 156.47 600 0.411 231.3 10 156.47 600 0.088 41.9
20 114.29 1200 0.300 337.3 20 114.29 1200 0.065 60.8
30 90.39 1800 0.237 396.8 30 90.39 1800 0.051 69.7
40 74.95 2400 0.197 434.2 40 74.95 2400 0.042 73.9
50 64.13 3000 0.168 459 .4 50 64.13 3000 0.036 75.5
60 56.11 3600 0.147 477.0 60 56.11 3600 0.032 75.4
70 49.92 4200 0.131 489.5 70 49.92 4200 0.028 74.2
80 45.00 4800 0.118 498.5 80 45.00 4800 0.025 72.2
90 40.99 5400 0.108 504.8 90 40.99 5400 0.023 69.7
100 37.65 6000 0.099 509.2 100 37.65 6000 0.021 66.8
110 34.83 6600 0.091 512.0 110 34.83 6600 0.020 63.5
120 32.41 7200 0.085 513.6 120 32.41 7200 0.018 60.0
130 30.32 7800 0.080 514.2 130 30.32 7800 0.017 56.2
140 28.49 8400 0.075 513.9 140 28.49 8400 0.016 52.3
150 26.88 9000 0.071 513.0 150 26.88 9000 0.015 48.2
160 25.44 9600 0.067 511.5 160 25.44 9600 0.014 440
Required Storage Volume: 514.2 Required Storage Volume: 75.5
Peak Flow Storage 4
Qpost = 0.0028 * Cpoy * i(T) Sa = Qpost * Ta ~ Quarget (Ta + Tc) / 2 Discharge
Qa
Time "
T, T,
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23

Updated: 2020-01-24

Control Criteria

10 yr: Control Post-Development Peak Flows to Pre-Development Peak Flow

10 yr: Uncontrolled Post-Development Flow:

QQO] = 97 L/s Q203 = 59 L/s
Qyppp = 273 L/s
10 yr: Target Flow Rate:
Qi1 = 148 L/s
Qiarget 202,203 = 52 L/s
Qurifice 200= 23 L/s (300mm orifice) Qurifice 203= 17 L/s (75mm orifice)
HWLy0o= 243.7 m HWLyp3= 2430 m
Storage Volume Determination Storage Volume Determination
Td i Td QUncont Sd Td i Td QUnconi sd
(min) (mm/hr) (sec) (m®/s) (m°) (min) (mm/hr) (sec) (m®/s) (m?)
10 134.16 600 0.352 197.4 10 134.16 600 0.076 35.3
20 95.47 1200 0.251 279.9 20 95.47 1200 0.054 49.4
30 74.58 1800 0.196 324.5 30 74.58 1800 0.042 55.5
40 61.44 2400 0.161 352.2 40 61.44 2400 0.035 57.9
50 52.37 3000 0.138 370.5 50 52.37 3000 0.030 58.2
60 45.72 3600 0.120 383.2 60 45.72 3600 0.026 57.4
70 40.63 4200 0.107 392.0 70 40.63 4200 0.023 55.7
80 36.60 4800 0.096 398.2 80 36.60 4800 0.021 53.5
90 33.32 5400 0.088 402.4 90 33.32 5400 0.019 50.9
100 30.61 6000 0.080 405.2 100 30.61 6000 0.017 47.9
110 28.32 6600 0.074 406.8 110 28.32 6600 0.016 44.7
120 26.37 7200 0.069 407 .4 120 26.37 7200 0.015 41.2
130 24.68 7800 0.065 407.3 130 24.68 7800 0.014 37.6
140 23.20 8400 0.061 406.5 140 23.20 8400 0.013 33.9
150 21.89 9000 0.058 405.2 150 21.89 9000 0.012 30.1
160 20.73 9600 0.054 403.5 160 20.73 9600 0.012 26.1
Required Storage Volume: 407.4 Required Storage Volume: 58.2
Peak Flow Storage 4
Qpost = 0.0028 * Cpp < i(Ty) Sa= Qpost * Ty - Quorget (Ta +Tc) / 2 Discharge
Qa
Time "
T, T,
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23

Updated: 2020-01-24

Control Criteria

5 yr: Conftrol Post-Development Peak Flows to Pre-Development Peak Flow

5 yr: Uncontrolled Post-Development Flow:

QQO] = 79 L/s Q203 = 48 L/s
Qyppp = 223 L/s
5 yr: Target Flow Rate:
Qi1 = 121 L/s
Qforgef 202,203 = 42 L/s
Qurifice 200= 22 L/s (250mm orifice) Qurifice 203= 16 L/s (75mm orifice)
HWLy0o= 243.5 m HWLyp3= 2428 m
Storage Volume Determination Storage Volume Determination
Td i Td QUncont Sd Td i Td QUnconi sd
(min) (mm/hr) (sec) (m®/s) (m?) (min) (mm/hr) (sec) (m®/s) (m3)
10 109.68 600 0.288 159.7 10 109.68 600 0.062 27.8
20 77.89 1200 0.205 225.8 20 77.89 1200 0.044 38.8
30 60.92 1800 0.160 261.8 30 60.92 1800 0.034 43.3
40 50.28 2400 0.132 284.2 40 50.28 2400 0.028 449
50 42.96 3000 0.113 299.2 50 42.96 3000 0.024 44.8
60 37.60 3600 0.099 309.6 60 37.60 3600 0.021 43.8
70 33.48 4200 0.088 317.0 70 33.48 4200 0.019 42.2
80 30.23 4800 0.079 322.1 80 30.23 4800 0.017 40.0
90 27.58 5400 0.072 325.7 90 27.58 5400 0.016 37.6
100 25.39 6000 0.067 328.0 100 25.39 6000 0.014 34.8
110 23.53 6600 0.062 329.3 110 23.53 6600 0.013 31.9
120 21.95 7200 0.058 329.9 120 21.95 7200 0.012 28.7
130 20.57 7800 0.054 329.8 130 20.57 7800 0.012 25.5
140 19.37 8400 0.051 329.1 140 19.37 8400 0.011 22.1
150 18.31 9000 0.048 328.0 150 18.31 9000 0.010 18.6
160 17.36 9600 0.046 326.5 160 17.36 9600 0.010 15.0
Required Storage Volume: 329.9 Required Storage Volume: 44.9
Peak Flow Storage 4
Qpost = 0.0028 * Cpp < i(Ty) Sa= Qpost * Ty - Quorget (Ta +Tc) / 2 Discharge
Qa
Time "
T, T,
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Project: Nunnville Road
Project No.: 649-5291
Created By: HL

Reviewed By: NRS
Date: 2020-01-23

Updated: 2020-01-24

Control Criteria

2 yr. Conftrol Post-Development Peak Flows to Pre-Development Peak Flow

2 yr: Uncontrolled Post-Development Flow:

QQO] = 62 L/s Q203 = 37 L/s
Qyppp = 174 L/s
2 yr: Target Flow Rate:
Qi1 = 95 L/s
Qiarget 202,203 = 32.98 L/s
Qurifice 200= 19 L/s (250mm orifice) Qurifice 203= 14 L/s (75mm orifice)
HWLy0o= 243.1 m HWLyp3= 2427 m
Storage Volume Determination Storage Volume Determination
Td i Td QUncont Sd Td i Td QUnconi sd
(min) (mm/hr) (sec) (m®/s) (m°) (min) (mm/hr) (sec) (m®/s) (m?)
10 85.72 600 0.225 123.5 10 85.72 600 0.048 20.9
20 58.06 1200 0.152 165.7 20 58.06 1200 0.033 27.1
30 4438 1800 0.117 186.7 30 4438 1800 0.025 28.8
40 36.14 2400 0.095 198.9 40 36.14 2400 0.020 28.5
50 30.60 3000 0.080 206.5 50 30.60 3000 0.017 27.3
60 26.62 3600 0.070 211.2 60 26.62 3600 0.015 25.5
70 23.60 4200 0.062 214.1 70 23.60 4200 0.013 23.3
80 21.23 4800 0.056 215.6 80 21.23 4800 0.012 20.8
90 19.31 5400 0.051 216.2 90 19.31 5400 0.011 18.1
100 17.74 6000 0.047 216.0 100 17.74 6000 0.010 15.2
110 16.41 6600 0.043 215.2 110 16.41 6600 0.009 12.2
120 15.28 7200 0.040 213.9 120 15.28 7200 0.009 2.0
130 14.30 7800 0.038 212.2 130 14.30 7800 0.008 5.8
140 13.45 8400 0.035 210.2 140 13.45 8400 0.008 2.6
150 12.70 9000 0.033 207.9 150 12.70 9000 0.007 -0.8
160 12.04 9600 0.032 205.4 160 12.04 9600 0.007 -4.1
Required Storage Volume: 216.2 Required Storage Volume: 28.8
Peak Flow Storage 4
Qpost = 0.0028 * Cpp < i(Ty) Sa= Qpost * Ty - Quorget (Ta +Tc) / 2 Discharge
Qa
Time "
T, T,

1:\600\649 - Bolton Gateway Developments Inc\5291 - 13247 & 13233 Nunnville Rd, Caledon\Design\Civil_Water\Stormwater Management Design\2020.01.24 Two
Catchments Approach\5291 MRM



VERIFICATION
STATEMENT

GLOBE Performance Solutions

Verifies the performance of

Jellyfish® Filter JF4-2-1
Developed by Imbrium Systems, Inc.,
Whitby, Ontario, Canada

In accordance with

ISO 14034:2016

Environmental management —
Environmental technology verification (ETV)

W& e Db GLOBE
Jg.Wiebe, PhD %% PERFORMANCE

Execdtive Chairman SOLUTIONS

GLOBE Performance Solutions

August 3,2017
Vancouver, BC, Canada

Verification Body
GLOBE Performance Solutions
404 — 999 Canada Place | Vancouver, B.C | Canada |V6C 3E2

L 2
+
-
)
&
)
-
S
o
(V)
-
o
—
S
-
=
O
>
L 2
o
-
U
&
U
-
S
-
v
-
ks
=
S
2
=
O
>
L 2
4
-
U
&
)
-
S
RS
(Vo
-
ie)
-
S
2
=
O
>
L 2

Verification Statement — Imbrium Systems Inc., Jellyfish® Filter JF4-2-1
Page | of 7




ISO 14034:2016 — Environmental management — Environmental technology verification (ETV)

Technology description and application

The Jellyfish® Filter is an engineered stormwater quality treatment technology designed to remove a
variety of stormwater pollutants including floatable trash and debris, oil, coarse and fine suspended
sediments, and particulate-bound pollutants such as nutrients, heavy metals, and hydrocarbons. The
Jellyfish Filter combines gravitational pre-treatment (sedimentation and floatation) and membrane
filtration in a single compact structure. The system utilizes membrane filtration cartridges comprised of
multiple pleated filter elements (“filtration tentacles”) that provide high filtration surface area with the
associated advantages of high flow rate, high sediment capacity, and low filtration flux rate.

Manhole Structure _

3 , Qutlet Pi
Inlet Pipe ] P

Maintenance Access Wall

Hi-Flo Cartridges with Lids

Backwash Pool Weir

Draindown Cartridge with Lid \

Cartridge Deck

Membrane Filtration Tentacles

Sediment

Figure |. Cut-away graphic of a Jellyfish® Filter manhole with 6 hi-flo cartridges and |
draindown cartridge

Figure | depicts a cut-away graphic of a typical 6-ft diameter Jellyfish® Filter manhole with 6 hi-flo
cartridges and | draindown cartridge (JF6-6-1). Stormwater influent enters the system through the inlet
pipe and builds a pond behind the maintenance access wall, with the pond elevation providing driving
head. Flow is channeled downward into the lower chamber beneath the cartridge deck. A flexible
separator skirt (not shown in the graphic) surrounds the filtration zone where the filtration tentacles of
each cartridge are suspended, and the volume between the vessel wall and the outside surface of the
separator skirt comprises a pretreatment channel. As flow spreads throughout the pretreatment
channel, floatable pollutants accumulate at the surface of the pond behind the maintenance access wall
and also beneath the cartridge deck in the pretreatment channel, while coarse sediments settle to the
sump. Flow proceeds under the separator skirt and upward into the filtration zone, entering each
filtration tentacle and depositing fine suspended sediment and associated particulate-bound pollutants on
the outside surface of the membranes. Filtered water proceeds up the center tube of each tentacle, with
the flow from each tentacle combining under the cartridge lid, and discharging to the top of the
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ISO 14034:2016 — Environmental management — Environmental technology verification (ETV)

cartridge deck through the cartridge lid orifice. Filtered effluent from the hi-flo cartridges enters a pool
enclosed by a I5-cm high weir, and if storm intensity and resultant driving head is sufficient, filtered
water overflows the weir and proceeds across the cartridge deck to the outlet pipe. Filtered effluent
discharging from the draindown cartridge(s) passes directly to the outlet pipe, and requires only a
minimal amount of driving head (2.5 cm) to provide forward flow. As storm intensity subsides and
driving head drops below |5 cm, filtered water within the backwash pool reverses direction and passes
backward through the hi-flo cartridges, and thereby dislodges sediment from the membranes which
subsequently settles to the sump below the filtration zone. During this passive backwashing process,
water in the lower chamber is displaced only through the draindown cartridge(s). Additional self-
cleaning processes include gravity, as well as vibrational pulses emitted when flow exits the orifice of
each cartridge lid, and these combined processes significantly extend the cartridge service life and
maintenance cleaning interval. Sediment removal from the sump by vacuum is required when sediment
depths reach 30 cm, and cartridges are typically removed, externally rinsed, and recommissioned on an
annual basis, or as site-specific maintenance conditions require. Filtration tentacle replacement is
typically required every 3 — 5 years.

Performance conditions

The data and results published in this Technology Fact Sheet were obtained from a field monitoring
program conducted on a Jellyfish® Filter JF4-2-1 (4-ft diameter manhole with 2 hi-flo cartridges and |
draindown cartridge), in accordance with the provisions of the TARP Tier Il Protocol (TARP, 2003) and
New Jersey Tier Il Stormwater Test Requirements—Amendments to TARP Tier Il Protocol (NJDEP,
2009). Testing was completed by researchers led by Dr. John Sansalone at the University of Florida’s
Engineering School of Sustainable Infrastructure and Environment. The drainage area providing
stormwater runoff to the test unit varied between 502 m2 and 799 m?2 (5400 ft2 to 8600 ft2) depending
on storm intensity and wind direction. The unit was monitored for a total of 25 TARP qualifying storm
events (i.e. > 2.5 mm of rainfall) contributing cumulative rainfall of 381 mm (15 in) over the 13-month
period between May 28, 2010 and June 27, 201 1. Only TARP-qualified storms were routed through the
unit, and maintenance was not required during the testing period based on sediment accumulation less
than the depth indicated for maintenance, and also based on hydraulic testing performed on the system
after the conclusion of monitoring.

Table | shows the specified and achieved amended TARP criteria for storm selection and sampling.
Table 2 shows the observed ranges of operational conditions that occurred over the testing period.

Table |. Specified and achieved amended TARP criteria for storm selection and sampling

Description Criteria value Achieved value

Total rainfall > 2.5 mm (0.1 in) > 2.5 mm (0.1 in)

Minimum inter-event period 6 hrs 10 hrs

Minimum flow-weighted composite 70% including as much of the first | 100%

sample storm coverage 20% of the storm

Minimum influent/effluent samples 10, but 2 minimum of 5 Minimum of 8 subsamples for
subsamples for composite composite samples
samples

Total sampled rainfall Minimum 381 mm (15 in) 384 mm (15.01 in)

Number of storms Minimum 20 25

Verification Statement — Imbrium Systems Inc., Jellyfish® Filter JF4-2-1
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Table 2. Observed operational conditions for events monitored over the study period

Operational condition Observed range
Storm durations 26 — 691 min
Previous dry hours 10-910 hrs
Rainfall depth 3 —50 mm

Initial rainfall to runoff lag time | — 34 min

Runoff volume 206 — 13,229 L
Peak rainfall intensity 5— 137 mm/hr
Peak runoff flow rate 0.5-143Lss
Event median flow rate 0.0l —5.5L/s

The 4-ft diameter test unit has sedimentation surface area of 1.17 m2 (12.56 ft?). Each of the three filter
cartridges employed in the test unit uses filtration tentacles of 137 cm (54 in) length, with filter surface
area of 35.4 m2 (381 ft2) per cartridge, and total filter surface area of 106.2 m2 (I 143 ft?) for the three
cartridges combined. The design treatment flow rate is 5 L/s (80 gal/min) for each of the two hi-flo
cartridges and 2.5 L/s (40 gal/min) for the single draindown cartridge, for a total design treatment flow
rate of 12.6 L/s (200 gal/min) at design driving head of 457 mm (I8 in). This translates to a filtration flux
rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) for each hi-flo cartridge and
0.07 L/s/m2 (0.11 gal/min/ft2) for the draindown cartridge. The design flow rate for each cartridge is
controlled by the sizing of the orifice in the cartridge lid. The distance from the bottom of the filtration
tentacles to the sump is 61 cm (24 in).

Performance claims

The Jellyfish® Filter demonstrated the removal efficiencies indicated in Table 3 for respective
constituents during field monitoring of 25 TARP qualified storm events with cumulative rainfall of 38l
mm, conducted in accordance with the provisions of the TARP Tier Il Protocol (TARP, 2003) and New
Jersey Tier Il Stormwater Test Requirements—Amendments to TARP Tier |l Protocol (NJDEP, 2009),
and using the following design parameters:
e System hydraulic loading rate (system treatment flow rate per unit of sedimentation surface
area) of 10.8 L/s/m2 (15.9 gal/min/ft2) or lower
e Filtration flux rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) or
lower for each hi-flo cartridge and 0.07 L/s/m2 (0.1 1 gal/min/ft2) or lower for each draindown
cartridge
e Distance from the bottom of the filtration tentacles to the sump of 61 cm (24 in) or greater
e Driving head of 457 mm (18 in) or greater

Table 3. Mean, median and 95% confidence interval (median) for removal efficiencies of
selected stormwater constituents

Median - 95% Median - 95%
Parameter Mean Median Lower Limit Upper Limit
TSS 84.7 85.6 82.8 89.8
SSC 97.5 98.3 97.1 98.7
Total phosphorus 48.8 49.1 433 60.1
Total nitrogen 379 39.3 31.2 54.6
Zinc 553 69 39 75
Copper 83.0 91.7 75.1 98.9
Oil and grease 60.1 60 42.7 100

N.B. As with any field test of stormwater treatment devices, removal efficiencies will vary based on pollutant influent
concentrations and other site specific conditions.

Verification Statement — Imbrium Systems Inc., Jellyfish® Filter JF4-2-1
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Performance results

The frequency of rainfall depths monitored during the study is presented in Figure 2. The median and
90t percentile rainfall depths were || mm and 31.7 mm, respectively. These values represent the depth
of rainfall that is not exceeded in 50 and 90 percent of the monitored rainfall events.
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Figure 2. Rainfall depth frequency curve

Sediment removal performance was assessed by measuring the event mean concentration and mass of
suspended sediment entering and leaving the unit during runoff events. This involved sampling the full
cross-section of influent and effluent flows manually at 2 - 10 minute intervals for the full duration of
each storm event and combining discrete samples into flow-weighted composites. Comparing the
theoretical mass recovery from the sump calculated by the difference between the influent and effluent
mass to the actual dry weight of the recovered sump mass showed an overall mass balance recovery of
94.5% over the study period.

The median d50 particle size (i.e. 50t percentile particle size) of the influent and effluent was 82 and 3
pm, respectively (Figure 3). The median influent particles sizes ranged between 22 and 263 pm,
whereas median effluent particle sizes ranged between | and || pm.

Verification Statement — Imbrium Systems Inc., Jellyfish® Filter JF4-2-1
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Figure 3. The rainfall depth and d10, d50, and d90 particle sizes of the influent and effluent
composite samples for each monitored storm event over the 13-month testing period

Sampling of flows into and out of the Jellyfish Filter over the testing period showed statistically significant
reductions (p < 0.05; Wilcoxon signed-rank test) in influent event mean concentrations for all selected
stormwater constituents (Table 4 and Figure 4). Effluent event mean Suspended Sediment
Concentrations (SSC) were below 19 mg/L during all monitored events. Load-based removal rates
were also calculated based on the sum of loads over the study period. These removal rages ranged

Rainfall depth (mm)

from 46.3 for Total Nitrogen to 98.6 for SSC (Table 4).

Table 4. Summary statistics for influent and effluent event mean concentrations for
selected constituents

Load
based
Water removal
Quality Sampling efficiency
Variable Location Min Max Median Range Mean SD (%)
TSS Influent (mg/L) 16.30 261.00 79.30 244.70 86.26 51.37 872
Effluent (mg/L) 3.20 21.70 11.80 18.50 10.99 4.79
e Influent (mg/L) 78.20 1401.70 444.50 1323.50 482.26 338.34 98.6
Effluent (mg/L) 2.80 18.10 7.30 15.30 7.88 3.77
P Influent (ug/L) 887.00 8793.00 3063.00 7906.00 3550.20 1914.50 64.2
Effluent (ug/L) 472.00 4769.00 1480.00 4297.00 1688.08 1059.98
™ Influent (ug/L) 1170.00 | 10479.00 | 3110.00 9309.00 3519.32 2161.47 163
Effluent (ug/L) 553.00 6579.00 1610.00 6026.00 2091.76 1613.61
7n Influent (ug/L) 0.005 7600.00 1500.00 7600.00 1792.00 1852.91 76.1
Effluent (ug/L) 0.005 2760.00 450.00 2760.00 561.64 594.70
Cu Influent (ug/L) 0.001 880.40 79.50 880.40 171.28 229.33 921
Effluent (ug/L) 0.001 51.30 6.90 51.30 14.36 17.22
Oiland |Influent (mg/L) 0.20 4.06 0.93 3.86 1.07 0.82 46.4
Grease |Efflyent (mg/L) 0.00 2.32 0.35 2.32 0.50 0.60

Verification Statement — Imbrium Systems Inc., Jellyfish® Filter JF4-2-1
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Figure 4. Boxplots showing the distribution of influent and effluent event mean
concentrations (EMC) for selected stormwater constituents over the study period

Verification

The verification was completed by the Verification Expert, Toronto and Region Conservation Authority,
contracted by GLOBE Performance Solutions, using the International Standard ISO 14034:2016
Environmental management -- Environmental technology verification (ETV). Data and information
provided by Imbrium Systems to support the performance claim included the performance monitoring
report prepared by University of Florida, Engineering School of Sustainable Infrastructure and
Environment, and dated November 201 |. This report is based on testing completed in accordance with
the Technology Acceptance Reciprocity Partnership (TARP) Tier Il Protocol (2003) and New Jersey
Tier Il Stormwater Test Requirements--Amendments to TARP Tier Il Protocol (NJDEP, 2009).

What is ISO14034:2016 Environmental management —
Environmental technology verification (ETV)?

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology
verification (ETV), and was developed and published by the International Organization for Standardization
(ISO). The objective of ETV is to provide credible, reliable and independent verification of the
performance of environmental technologies. An environmental technology is a technology that either
results in an environmental added value or measures parameters that indicate an environmental impact.
Such technologies have an increasingly important role in addressing environmental challenges and
achieving sustainable development.

For more information on the For more information on ISO 14034:2016 / ETV
Jellyfish® Filter please contact: please contact:

Imbrium Systems, Inc. GLOBE Performance Solutions

407 Fairview Drive World Trade Centre

Whitby, ON 404 — 999 Canada Place

LIN 3A9, Canada Vancouver, BC

Tel: 416-960-9900 V6C 3E2 Canada

info@imbriumsystems.com Tel: 604-695-5018 / Toll Free: 1-855-695-5018

etv@globeperformance.com

Limitation of verification
GLOBE Performance Solutions and the Verification Expert provide the verification services solely on the basis of the information
supplied by the applicant or vendor and assume no liability thereafter. The responsibility for the information supplied remains

solely with the applicant or vendor and the liability for the purchase, installation, and operation (whether consequential or
otherwise) is not transferred to any other party as a result of the verification.
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‘ Jellyfish Filter Sizing Report

imbrium

Project Information

Date Saturday, January 18, 2020
Project Name 13247 and 13233 Nunnville Rd.
Project Number 0649-5291

Location Caledon

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 JF8-9-2-L1 is recommended to meet the water quality objective by
treating a flow of 50.5 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 Jellyfish Model
has a Peak Flow Capacity of 192.1 L/s. This model has a sediment capacity of 569 kg, which
meets or exceeds the estimated average annual sediment load.

Number of Number of Manhole Treatment Peak BypaSS Sediment

Jellyfish Model High-Flo Draindown Diameter Flow Rate Capacity Capacity
Cartridges Cartridges (m) (L/s) (L/s) MAW (kg)
JF8-9-2-L1 9 2 2.4 50.5 192.1 Yes 569

The Jellyfish Filter System

The patented Jellyfish Filter is an engineered stormwater quality treatment technology featuring
unigue 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 maintenance is necessary to assure proper functioning of the Jellyfish Filter.
The maintenance inverval is designed to be a minimum of 12 months, but this will vary significantly
with on-line desings based on storm event conditions, 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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Jellyfish Filter

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 59% 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 59%, and a median Total Nitrogen removal of
51%.

Jellyfish Filter Treatment Functions

X Effluent Pipe
Influent Pipe i

Floatables ‘

Collection

Filtered Water

Particles Settling
Particles Filtered

Pre-treatment and Membrane Filtration
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Project Information Rainfall

Date: Saturday, January 18, 2020 Name: TORONTO CENTRAL

Project Name: 13247 and 13233 Nunnville Rd. State: ON

Project Number: 0649-5291 ID: 100

Location: Caledon Record: 1982 to 1999

Designer Information Co-ords: [45°30'N, 90°30'W

Company: C.F. Crozier & Associates Inc. Drainage Area

Contact: Heaven Lin Total Area: 1.71 ha

Phone #: Imperviousness: 53%

Notes Upstream Detention
Peak Release Rate: [n/a
Pretreatment Credit: [n/a

Design System Requirements

Flow |90% of the Average Annual Runoff based on 18 years 25 L/s
Loading |[of TORONTO CENTRAL rainfall data:
Sediment Treating 90.% of the average an.nual runoff volume,
. 5435 m3, with a suspended sediment concentration of 544 kg*
Loading
100 mg/L.
Peak Flow|The flow which must pass through the unit, includes 93 L/s

* Indicates that sediment loading is the limiting parameter in the sizing of this Jellyfish system.
Recommendation

The Jellyfish Filter model JF8-9-2-L1 is recommended to meet the water quality objective by
treating a flow of 50.5 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 Jellyfish Model
has a Peak Flow Capacity of 192.1 L/s. This model has a sediment capacity of 569 kg, which
meets or exceeds the estimated average annual sediment load.

. Number of | Number of . Manhole Wet Vol Sump Qil Treatment| Sediment
Jellyfish High-Flo | Draindown B S ALkl Diameter [Below Deck| Storage | Capacity [Flow Rate| Capacity
Model | carridges | cartridges | MAW |Sump (ft) (m) (L) (m?3) (L) (L/s) (kg)

JF8-9-2-L1




JF10-14-4-L1
JF10-15-4-L0
JF10-15-4-L1
JF10-16-4-L0
JF10-16-4-L1
JF10-17-4-L0
JF10-17-4-L1
JF10-18-4-L0
JF10-18-4-L1
JF10-19-4-L0
JF10-19-4-L1
JF12-20-5-L0
JF12-20-5-L1
JF12-21-5-L0
JF12-21-5-L1
JF12-22-5-L0
JF12-22-5-L1
JF12-23-5-L0
JF12-23-5-L1
JF12-24-5-L0
JF12-24-5-L1
JF12-25-5-L0
JF12-25-5-L1
JF12-26-5-L0
JF12-26-5-L1
JF12-27-5-L0
JF12-27-5-L1

14
15
15
16
16
17
17
18
18
19
19
20
20
21
21
22
22
23
23
24
24
25
25
26
26
27
27
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No
Yes
No
Yes
No
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No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
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3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

16678
14456
16678
14456
16678
14456
16678
14456
16678
14456
16678
20820
24012
20820
24012
20820
24012
20820
24012
20820
24012
20820
24012
20820
24012
20820
24012

221
2.21
221
2.21
221
2.21
221
2.21
221
2.21
221
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2

2302
2302
2302
2302
2302
2302
2302
2302
2302
2302
2302
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771
2771

78.9
78.9
78.9
78.9
78.9
78.9
78.9
78.9
78.9
78.9
78.9
113.6
113.6
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7
113.7

910

967

967
1024
1024
1081
1081
1138
1138
1195
1195
1280
1280
1337
1337
1394
1394
1451
1451
1508
1508
1565
1565
1622
1622
1679
1679
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Jellyfish Filter

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 that inspection and maintenance
frequency should be expected to increase above that of an off-line system. Speak to your local
renresentative for more information.

& MAINTENANCE
L1 ACCESS WALL
2 W/ BYPASS

Jellyfish Filter Typical Online 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. Alternative driving head values are only possible with off-line configuration.

® Typically, the Jellyfish Filter is designed with the inlet pipe configured 6 inches (150 mm) above the
outlet invert elevation.

e The Jellyfish Filter can not accommodate multiple inlet pipes in an on-line configuration.

e Typical systems conform to the following pipe orientations:

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

1.2 62° 150 300

1.8 590 200 300

2.4 520 250 375

3.0 48° 300 450

3.6 40° 300 450

e Oultlet pipes to be one size larger than inlet pipes on new projects.

® 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 If 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 SPECIFICATION
STORMWATER QUALITY - MEMBRANE FILTRATION TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

Specifies requirements for construction and performance of 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

ASTM C 891: Specification for Installation of Underground Precast Concrete Utility Structures
ASTM C 478: Specification for Precast Reinforced Concrete Manhole Sections

ASTM C 443: Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
ASTM D 4101: Specification for Copolymer steps construction

CAN/CSA-A257 4-M92
Joints for Circular Concrete Sewer and Culvert Pipe, Manhole Sections and Fittings Using
Rubber Gaskets

CAN/CSA-A257 4-M92
Precast Reinforced Circular Concrete Manhole Sections, Catch Basins and Fittings

Canadian Highway Bridge Design Code
1.3 SHOP DRAWINGS

Shop drawings for the structure and performance are to be submitted with each order to the
contractor. Contractor shall forward shop drawing submittal to the consulting engineer for
approval. Shop drawings are to detail the structure’s precast concrete and call out or note the
fiberglass (FRP) internals/components.

1.4 PRODUCT SUBSTITUTIONS

No product substitutions shall be accepted unless submitted 10 days prior to project bid date, or
as directed by the engineer of record. Submissions for substitutions require review and approval
by the Engineer of Record, for hydraulic performance, impact to project designs, equivalent
treatment performance, and any required project plan and report (hydrology’hydraulic, water
quality, stormwater pollution) modifications that would be required by the approving
jurisdictions/agencies. Contractor to coordinate with the Engineer of Record any applicable
modifications to the project estimates of cost, bonding amount determinations, plan check fees for
changes to approved documents, and/or any other regulatory requirements resulting from the
product substitution.

1.5 HANDLING AND STORAGE

Prevent damage to materials during storage and handling.
PART 2 - PRODUCTS

Imbrium Systems Ph 888-279-8826
wyw imbriumsvstems com Ph 416-960-9900
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2.1 GENERAL
2.11

212

213

The device shall be a cylindrical or rectangular, all concrete structure (including
nsers), constructed from precast concrete riser and slab components or
monolithic precast structure(s), installed to conform to ASTM C 891 and to any
required state highway, municipal or local specifications; whichever is more
stringent. The device shall be watertight.

Cartridge Deck The cylindrical concrete device shall include a fiberglass deck.
The rectangular concrete device shall include a coated aluminum deck. In either
instance, the insert shall be bolted and sealed watertight inside the precast
concrete chamber. The deck shall serve as: (a) a horizontal divider between the
lower treatment zone and the upper treated effluent zone; (b) a deck for
attachment of filter cartndges such that the membrane filter elements of each
cartridge extend into the lower treatment zone; (c) a platform for maintenance
workers to service the filter cartridges (maximum manned weight = 450 pounds
(204 kg)); (d) a conduit for conveyance of treated water to the effluent pipe.

Membrane Filter Cartridges Filter cartridges shall be comprised of reusable
cylindrical membrane filter elements connected to a perforated head plate. The
number of membrane filter elements per cartndge shall be a minimum of eleven
2.75-inch (70-mm) diameter elements. The length of each filter element shall be
a minimum 15 inches (381 mm). Each cartridge shall be fitted into the cartridge
deck by insertion into a cartridge receptacle that is permanently mounted into the
cartridge deck. Each cartridge shall be secured by a cartridge lid that is threaded
onto the receptacle, or similar mechanism to secure the cartndge into the deck.
The maximum treatment flow rate of a filter cartridge shall be controlled by an
orifice in the cartndge lid, or on the individual carindge itself, and based on a
design flux rate (surface loading rate) determined by the maximum treatment flow
rate per unit of filtration membrane surface area. The maximum design flux rate
shall be 0.21 gpm/ft? (0.142 Ips/m?).

Each membrane filter cartridge shall allow for manual installation and removal.
Each filter cartridge shall have filtration membrane surface area and dry
installation weight as follows (if length of filter cartridge is between those listed
below, the surface area and weight shall be proportionate to the next length
shorter and next length longer as shown below):

Filter Minimum Filtration Maximum Filter
Cartridge Membrane Cartridge Dry
Length Surface Area Weight

{in / mm) (ft2 / m2) (Ibs / kq)

15 106 /9.8 105/48

27 1907177 150/6.8

40 282/26.2 205/93

54 381/354 265/116

2.14 Backwashing Cartridges The filter device shall have a weir extending above the

Imbrium Systems

www imbrumsvstems.com

cartridge deck, or other mechanism, that encloses the high flow rate filter
cartridges when placed in their respective cartridge receptacles within the
cartridge deck. The weir, or other mechanism, shall collect a pool of filtered water
during inflow events that backwashes the high flow rate cartridges when the inflow

Ph 888-279-8826
Ph 416-960-9900
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event subsides. All filter cartridges and membranes shall be reusable and allow
for the use of filtration membrane rinsing procedures to restore flow capacity and
sediment capacity; extending cartridge service life.

2.1.5 Maintenance Access fo 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 deck. Access shall have a minimum clear
vertical clear space over all of the filter cartridges. Filter cartndges shall be able to
be lifted straight vertically out of the receptacles and deck for the entire length of

the cartridge.

2.1.6 Bend Structure The device shall be able to be used as a bend structure with
minimum angles between inlet and outlet pipes of 90-degrees or less in the
stormwater conveyance system.

2.1.7 Double-Wall Containment of Hydrocarbons The cylindrical precast concrete device
shall provide double-wall containment for hydrocarbon spill capture by a combined
means of an inner wall of fiberglass, to a minimum depth of 12 inches (305 mm)
below the cartridge deck, and the precast vessel wall.

2.1.8 Baffle The filter device shall provide a baffle that extends from the underside of the
cartidge deck to a minimum length equal to the length of the membrane filter
elements. The baffle shall serve to protect the membrane filter elements from
contamination by floatables and coarse sediment. The baffle shall be flexible and
continuous in cylindrical configurations, and shall be a straight concrete or
aluminum wall in rectangular configurations.

2.1.9 Sump The device shall include a minimum 24 inches (610 mm) of sump below the
bottom of the cartridges for sediment accumulation, unless otherwise specified by
the design engineer. Depths less than 24 inches may have an impact on the total
performance and/or longevity between cartridge maintenance/replacement of the
device.

2.2 PRECAST CONCRETE SECTIONS

All precast concrete components shall be manufactured to a minimum live load of HS-20 truck
loading or greater based on local regulatory specifications, unless otherwise medified or specified
by the design engineer, and shall be watertight.

2.3 JOINTS All precast concrete manhole configuration joints shall use nitrile rubber gaskets
and shall meet the requirements of ASTM C443, Specification C1619, Class D or engineer
approved equal to ensure oll resistance. Mastic sealants or butyl tape are not an acceptable
alternative.

2.4 GASKETS Only profile neoprene or nitrile rubber gaskets in accordance to CSA A257.3-M92
will be accepted. Mastic sealants, butyl tape or Conseal CS-101 are not acceptable gasket
matenals.

25 FRAME AND COVER Frame and covers must be manufactured from cast-iron or other
composite material tested to withstand H-20 or greater design loads, and as approved by the
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local regulatory body. Frames and covers must be embossed with the name of the device
manufacturer or the device brand name.

2.6 DOORS AND HATCHES If provided shall meet designated loading requirements or at a
minimum for incidental vehicular traffic.

2.7 CONCRETE All concrete components shall be manufactured according to local specifications
and shall meet the requirements of ASTM C 478.

2.8 FIBERGLASS The fiberglass portion of the filter device shall be constructed in accordance
with the following standard: ASTM D-4097: Contact Molded Glass Fiber Reinforced
Chemical Resistant Tanks.

29 STEPS Steps shall be constructed according to ASTM D4101 of copolymer polypropylene,
and be driven into preformed or pre-drilled holes after the concrete has cured, installed to
conform to applicable sections of state, provincial and municipal building codes, highway,
municipal or local specifications for the construction of such devices.

2.10 INSPECTION All precast concrete sections shall be inspected to ensure that dimensions,
appearance and quality of the product meet local municipal specifications and ASTM C 478.

PART 3 — PERFORMANCE

3.1 GENERAL

3.1.1  Verification — The stormwater quality filter must be verified in accordance with ISO
14034:2016 Environmental management — Environmental technology verification

(ETV).

3.1.2 Function - The stormwater quality filter treatment device shall function to remove
pollutants by the following unit treatment processes; sedimentation, floatation, and
membrane filtration.

3.1.3 Pollutants - The stormwater quality filter treatment device shall remove oil, debris,
trash, coarse and fine particulates, particulate-bound pollutants, metals and
nutrients from stormwater during runoff events.

3.14 Bypass - The stormwater quality filter treatment device shall typically utilize an
external bypass to divert excessive flows. Internal bypass systems shall be
equipped with a floatables baffle, and must avoid passage through the sump and/or
cartridge filtration zone.

3.1.5 Treatment Flux Rate (Surface Loading Rate) — The stormwater quality filter
treatment device shall treat 100% of the required water quality treatment flow based

on a maximum design treatment flux rate (surface loading rate) across the
membrane filter cartridges of 0.21 gpm/ft? (0.142 Ips/m?).

Imbrium Systems Ph 888-279-8826
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3.2 FIELD TEST PERFORMANCE

At a minimum, the stormwater quality filter device shall have been field tested and verified with
a minimum 25 TARP qualifying storm events and field monitoring shall have been conducted
according to the TARP 2009 NJDEP TARP field test protocol, and have received NJCAT
verification.

3.21

322

3.23

3.24

3.25

326

Suspended Solids Removal - The stormwater quality filter treatment device shall
have demonstrated a minimum median TSS removal efficiency of 85% and a
minimum median SSC removal efficiency of 95%.

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.

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, an effluent
dso of 15 microns or lower for all monitored storm events.

Turbidity Reduction - The stormwater quality filter treatment device shall have
demonstrated the ability to reduce the turbidity from influent from a range of 5 to 171
NTU to an effluent turbidity of 15 NTU or lower.

Nutrient (Total Phosphorus & Total Nitrogen) Removal - The stormwater quality filter
treatment device shall have demonstrated a minimum median Total Phosphorus
removal of 55%, and a minimum median Total Nitrogen removal of 50%.

Metals (Total Zinc & Total Copper) Removal - The stormwater quality filter treatment
device shall have demonstrated a minimum median Total Zinc removal of 55%, and
a minimum median Total Copper removal of 85%.

3.3 INSPECTION and MAINTENANCE

The stormwater quality filter device shall have the following features:

3.31

3D

333

Durability of membranes are subject to good handling practices during inspection
and maintenance (removal, rinsing, and reinsertion) events, and site specific
conditions that may have heavier or lighter loading onto the cariridges, and
pollutant variability that may impact the membrane structural integrity. Membrane
maintenance and replacement shall be in accordance with manufacturer's
recommendations.

Inspection which includes frash and floatables collection, sediment depth
determination, and visible determination of backwash pool depth shall be easily
conducted from grade (outside the structure).

Manual rinsing of the reusable filter cartridges shall promote restoration of the flow
capacity and sediment capacity of the filter cartridges, extending cartridge service
life.

Imbrium Systems Ph 888-279-8826
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3.34 The filter device shall have a minimum 12 inches (305 mm) of sediment storage
depth, and a minimum of 12 inches between the top of the sediment storage and
bottom of the filter cartridge tentacles, unless otherwise specified by the design
engineer. Variances may have an impact on the total performance and/or longevity
between cartridge maintenance/replacement of the device.

3.35 Sediment removal from the filter treatment device shall be able to be conducted
using a standard maintenance truck and vacuum apparatus, and a minimum one
point of entry to the sump that is unobstructed by filter cartridges.

3.36 Maintenance access shall have a minimum clear height that provides suitable
vertical clear space over all of the filter cariridges. Filter cartridges shall be able to
be lifted straight vertically out of the receptacles and deck for the entire length of
the cartridge.

3.3.7 Filter cartridges shall be able to be maintained without the requirement of additional
lifting equipment.

PART 4 — EXECUTION

4.1 INSTALLATION

411 PRECAST DEVICE CONSTRUCTION SEQUENCE

The installation of a watertight precast concrete device should conform to ASTM C 891
and to any state highway, municipal or local specifications for the construction of
manholes, whichever is more stringent. Selected sections of a general specification that
are applicable are summarized below.

4.1.1.1 The watertight precast concrete device is installed in sections in the following
sequence:

aggregate base

base slab

treatment chamber and cartridge deck niser section(s)

bypass section

connect inlet and outlet pipes

concrete riser section(s) and/or transition slab (if required)

maintenance riser section(s) (if required)

frame and access cover

4.1.2 The precast base should be placed level at the specified grade. The entire base
should be in contact with the underlying compacted granular material. Subsequent
sections, complete with joint seals, should be installed in accordance with the
precast concrete manufacturer's recommendations.

4.1.3 Adjustment of the stormwater quality treatment device can be performed by lifting
the upper sections free of the excavated area, re-leveling the base, and re-
installing the sections. Damaged sections and gaskets should be repaired or
replaced as necessary to restore original condition and watertight seals. Once the
stormwater quality treatment device has been constructed, any/all lift holes must
be plugged watertight with mortar or non-shrink grout.

Imbrium Systems Ph 888-279-8826
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4.1.4 Inlet and Outlet Pipes Inlet and outlet pipes should be securely set into the device
using approved pipe seals (flexible boot connections, where applicable) so that the
structure is watertight, and such that any pipe intrusion into the device does not
impact the device functionality.

415 Frame and Cover Installation Adjustment units (e.g. grade rings) should be
installed to set the frame and cover at the required elevation. The adjustment units
should be laid in a full bed of mortar with successive units being joined using
sealant recommended by the manufacturer. Frames for the cover should be set in
a full bed of mortar at the elevation specified.

42 MAINTENANCE ACCESS WALL

In some instances the Maintenance Access Wall, if provided, shall require an extension
attachment and sealing to the precast wall and cartridge deck at the job site, rather than at the
precast facility. In this instance, installation of these components shall be performed according to
instructions provided by the manufacturer.

43 FILTER CARTRIDGE INSTALLATION Filter cartridges shall be installed in the cartridge
deck only after the construction site is fully stabilized and in accordance with the manufacturer's
guidelines and recommendations. Contractor to contact the manufacturer to schedule cartridge
delivery and review procedures/requirements to be completed to the device prior to installation of
the cartridges and activation of the system.

PART 5 - QUALITY ASSURANCE

51__FILTER CARTRIDGE INSTALLATION Manufacturer shall coordinate delivery of filter
cartridges and other internal components with contractor. Filter cariridges shall be delivered and
installed complete after site is stabilized and unit is ready to accept cariridges. Unit is ready to
accept cartridges after is has been cleaned out and any standing water, debris, and other
materials have been removed. Contractor shall take appropriate action to protect the filter
cartridge receptacles and filter cartridges from damage duning construction, and in accordance
with the manufacturer's recommendations and guidance. For systems with cartridges installed
prior to full site stabilization and prior to system activation, the contractor can plug inlet and outlet
pipes to prevent stormwater and other influent from entering the device. Plugs must be removed
during the activation process.

5.2 INSPECTION AND MAINTENANCE

5.2.1 The manufacturer shall provide an Owner’'s Manual upon request.

5.2.2 After construction and installation, and during operation, the device shall be inspected
and cleaned as necessary based on the manufacturer's recommended inspection and
maintenance guidelines and the local regulatory agency/body.

53 REPLACEMENT FILTER CARTRIDGES When replacement membrane filter elements
and/or other parts are required, only membrane filter elements and parts approved by the
manufacturer for use with the stormwater quality filter device shall be installed.

END OF SECTION
Imbrium Systems Ph 888-279-8826
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ELEVATIONS ARE REFERENCED TO THE CANADIAN GEODETIC VERTICAL DATUM OF 1928,
1978 ADJUSTMENT (CGVD-1928:1978).

SURVEY NOTES:

THE FIELD OBSERVATION REPRESENTED ON THIS PLAN WERE COMPLETED BY R—PE
SURVEYING LTD ON THE MAY 9, 2019

SITE PLAN NOTES:

DESIGN ELEMENTS SHOWN BASED ON DRAFT PLAN OF SUBDIVISION PREPARED BY WSP
PROJ No.: 19M—00294-00 (2020/JAN/17)

DRAWING NOTES:

THIS DRAWING IS THE EXCLUSIVE PROPERTY OF C.F. CROZIER & ASSOCIATES INC. AND

THE REPRODUCTION OF ANY PART OF IT WITHOUT PRIOR WRITTEN CONSENT OF THIS
QFFICE IS STRICTLY PROHIBITED.

THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS, LEVELS, AND DATUMS ON SITE AND
REPORT ANY DISCREPANCIES OR OMISSIONS TO THIS OFFICE PRIOR TO CONSTRUGTION.
THIS DRAWING IS TO BE READ AND UNDERSTOOD IN CONJUNCTION WITH ALL OTHER
PLANS AND DOCUMENTS APPLICABLE TO THIS PROJECT. DO NDT SCALE THIS DRAWING.
ALL EXISTING UNDERGROUND UTIITIES TO BE VERIFIED IN THE FIELD BY THE
CONTRACTOR PRIOR TO CONSTRUCTION
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