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This report summarizes the operation and maintenance for the storm drainage and
stormwater management system for the proposed 772 Winston Churchill Boulevard
development, within the Town of Oakville. The development consists of a 11.92ha site,
located on the west side of Winston Churchill Boulevard, south of Royal Windsor Drive. The
site will be developed with two industrial buildings and associated parking and loading dock
areas. The site will have storm sewer outlet to the existing Clearview Creek which is located
along the west and southern limits of the property.

There are three different areas which will require regular inspection, operation and
maintenance to ensure proper functionality:
StormTech Stormwater storage chambers. Refer to Plan G3 & G4 for location and
details of the storage chambers.
JellyFish Membrane Treatment Filter Unit. Refer to Plan G3 for JellyFish location.
Stormwater Outlet Pump Chamber. Refer to Plan G3 for Pump chamber and outlet
location and details.

Refer to drawing G-1, G-2, G-3, and G-4 for location, size, depth and details of structures.

Refer to Appendix A for the StormTech Chamber operation and maintenance instructions,
Appendix B for the JellyFish operation and maintenance instructions, Appendix C for the Storm
Outlet Pump operation and maintenance instructions and Appendix D for the Inspection and
Maintenance checkilist.



The StormTech Chamber is located in the loading dock area between the two buildings. Refer
to Plans G3 and G4 for StormTech Chamber locations and Plan G3 for the cross section
details.

Regular inspection and maintenance are essential to assure a properly functioning
stormwater system. Inspection is easily accomplished through the manholes on the upstream
and downstream end of each trench. Refer to StormTech inspection steps below and in
Appendix A.

Please follow local and OSHA rules for a confined space entry. Inspection ports can allow
inspection to be accomplished completely from the surface without the need for a confined
space entry. Inspection ports provide visual access to the system with the use of a flashlight.
A stadia rod may be inserted to determine the depth of sediment. If upon visual inspection it
is found that sediment has accumulated to an average depth exceeding 2" (50 mm), cleanout
is required.

The system should initially be inspected immediately after completion of the site’'s
construction. While every effort should be made to prevent sediment from entering the system
during construction, it is during this time that excess amounts of sediments are most likely to
enter any stormwater system. Inspection and maintenance, if necessary, should be performed
prior to passing responsibility over to the site’s owner.

Once in normal service, the system should be inspected annually until an understanding of
the sites characteristics is developed. The site’s maintenance manager can then revise the

inspection schedule based on experience or local requirements.

Performing Maintenance

JetVac maintenance is recommended if sediment has been collected to an average depth of
2" (50 mm) inside the system. The JetVac process utilizes a high pressure water nozzle to
propel itself down the Isolator Row while scouring and suspending sediments. As the nozzle
is retrieved, a wave of suspended sediments is flushed back into the manhole for vacuuming.
Most sewer and pipe maintenance companies have vacuum/ JetVac combination vehicles.
Fixed nozzles designed for culverts or large diameter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" (1143 mm) are best.



Step A) Inspect maintenance holes for sediment

Remove lid from floor box frame

Remove cap from inspection riser

Using a flashlight and stadia rod, measure depth of sediment

If sediment is at, or above, 2" (50 mm) depth proceed to Step 2. If not proceed
to Step 3.

Step B) Clean out Isolator Row using the JetVac process:

L

1. A fixed floor cleaning nozzle with rear facing nozzle spread of 45" (1143 mm)
or more is preferable

2. Apply multiple passes of JetVac until backflush water is clean

3. Vacuum manhole sump as required during jetting

Step C) Replace all caps, lids and covers

Prepared by,
a.m. candaras associates inc.

A.M. Candaras, P.Eng. Fanche Petkovski, P.Eng.
Consulting Engineer December 15, 2021



APPENDIX A - STORMTECH CHAMBER OPERATION AND MAINTENANCE



772 WINSTON CHURCHILL BLVD INDUSTRIAL DEVELOPMENT

Inspection of StormTech Chambers are to be complete annually, after spring thaw between April-May.
Step A) Inspect maintenance holes for sediment

1. Remove lid from floor box frame

2. Remove cap from inspection riser

3. Using a flashlight and stadia rod, measure depth of sediment.

4. If sediment is at, or above, 2" (50 mm) depth proceed to Step 2. If not proceed to Step 3.

Step B) Clean out Isolator Row using the JetVac process:

1. A fixed floor cleaning nozzle with rear facing nozzle spread of 45" (1143 mm) or more is preferable
2. Apply multiple passes of JetVac until backflush water is clean
3. Vacuum manhole sump as required during jetting

Step C) Replace all caps, lids and covers

UNDERGROUND INSPECTION CHECKLIST
Items to check and/or take note of
Accumulation of trash in or around the strucutre.
check for unusually long extended detention drawdown time that could indicate a blockage in the outlet structure
check for sediment accumulation within structures, upstream and downstream of the stone trench.

confirm that safety and security measures are in good working order

check for the presence of any unusual erosion or settlements.

complete visual inspection to confirm no oil sheen present on water surface or the presence of other
visible contaminants or odours

Inappropriate or dead vegetation

Sediment buildup within structures or receiving watercourse at the outlet.

Obstruction at the inlet, outlet, diversion structure and emergency spillway.

Qil/Grease contamination (with an unnatural odour) or evidence of hydrocarbon spills (ie. Gasoline) in the
pond or receiving watercourse.

Refer to checklists provided by manufacturers

Complete all inspection checklists and documention.
Emergency Contact:

During construction and maintenance period
Don Roughley don@amcai.com 647-241-7269

Once site is stabilized and certified, the Owner is to conduct regular inspections and maintenance.



StormTech Maintenance Log

Project Name:

Location: .
Stormilech
www.stormtech.com

Stadia Rod Readings
Date Fixed point to chamber Fixed point to top of Sediment Depth Observations / Actions Inspector

bottom (1)

sediment (2)

(1)-(2)




APPENDIX B - JELLYFISH OPERATION AND MAINTENANCE



Jellyfish' Filter

Owner's Manual
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FRAME AND COVER

TOP SLAB

DOWNDRAIN CARTRIDGE(S)

(smaller orifice)

HI-FLO CARTRIDGES

(large orifice)

MAINTENANCE ACCESS
WALL (MAW)
ACCESS STEPS

ADDITIONAL RISER SECTION
(IF NEEDED)

OUTLET PIPE
(GROUTED IN OR BOOTED)

CARTRIDGE RECEPTACLES DECK ASSEMBLY

RISER SECTION

(WITH JELLYFISH DECK) INLET PIPE

(GROUTED IN OR BOOTED)

SEALANT

(AT EACH JOINT)

SEPARATOR SKIRT
BASE SECTION
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WARNINGS / CAUTION

1.
2.

5. Maximum deck load 2 persons, total weight 250 Ibs. per person.

FALL PROTECTION may be required.

WATCH YOUR STEP if standing on the Jellyfish Filter Deck at any time; Great care and safety must be taken
while walking or maneuvering on the Jellyfish Filter Deck. Attentive care must be taken while standing on the
Jellyfish Filter Deck at all times to prevent stepping onto a lid, into or through a cartridge hole or slipping on the

deck.

The Jellyfish Filter Deck can be SLIPPERY WHEN WET.

If the Top Slab, Covers or Hatches have not yet been installed, or are removed for any reason, great care must
be taken to NOT DROP ANYTHING ONTO THE JELLYFISH FILTER DECK. The Jellyfish Filter Deck and

Cartridge Receptacle Rings can be damaged under high impact loads. This type of activity voids all warranties.

All damaged items to be replaced at owner's expense.

Safety Notice

Jobsite safety is a topic and practice addressed comprehensively by others. The inclusions here are intended to be
reminders to whole areas of Safety Practice that are the responsibility of the Owner(s), Manager(s) and Contractor(s).
OSHA and Canadian OSH, and Federal, State/Provincial, and Local Jurisdiction Safety Standards apply on any given
site or project. The knowledge and applicability of those responsibilities is the Contractor’s responsibility and outside
the scope of Imbrium® Systems.

Confined Space Entry

Secure all equipment and perform all training to meet applicable local and OSHA regulations regarding confined
space entry. It is the Contractor’s or entry personnel’s responsibility to proceed safely at all times.

Personal Safety Equipment

Contractor is responsible to provide and wear appropriate personal protection equipment as needed including,
but not limited to safety boots, hard hat, reflective vest, protective eyewear, gloves and fall protection equipment
as necessary. Make sure all equipment is staffed with trained and/or certified personnel, and all equipment is

checked for proper operation and safety features prior to use.

Fall protection equipment

Eye protection

Safety boots

Ear protection

Gloves

Ventilation and respiratory protection
Hard hat

Maintenance and protection of traffic plan

Jellyfish® Filter Owner's Manual
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Thank You for purchasing the Jellyfish® Filter!

Imbrium® Systems would like to thank you for selecting the Jellyfish Filter to meet your project’s stormwater treatment
needs. With proper inspection and maintenance, the Jellyfish Filter is designed to deliver ongoing, high levels of
stormwater pollutant removal.

If you have any questions, please feel free to call us or e-mail us at info@imbriumsystems.com.

Imbrium Systems
USA: 301.279.8827 | 888.279.8826
CAD: 416.960.9900 | 800.565.4801
INT'L: +1.416.960.9900

Jellyfish Filter Patents
The Jellyfish Filter is protected by one or more of the following patents:

U.S. Patent No. 8,123,935; U.S. Patent No. 8,287,726; U.S. Patent No. 8,221,618
Australia Patent No. 2008,286,748

Canadian Patent No. 2,696,482

Korean Patent No. 10-1287539

New Zealand Patent No. 583,461; New Zealand Patent No. 604,227

South African Patent No. 2010,01068

*other patents pending
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Chapter 1
1.0 — Owner Specific Jellyfish Filter Product Information

Below you will find your specific Jellyfish Filter unit information to help you easily inspect, maintain and order parts for
your system.

Owner Name:

Phone Number:

Site Address:

Site GPS Coordinates/unit location:

Unit Location Description:

Jellyfish Filter Model No.:

Cartridge Installation Date:

No. of Hi-Flo Cartridges

Length of Hi-Flo Cartridges:

Lid Orifice Diameter on Hi-Flo Cartridge:

No. of Draindown Cartridges:

Length of Draindown Cartridges:

Lid Orifice Diameter on Draindown Cartridge:

No. of Blank Cartridge Lids:

Online System (Yes/No):

Offline System (Yes/No):

Notes:

6 Jellyfish® Filter Owner's Manual



Chapter 2
2.0 - Jellyfish Filter System Operations and Functions

The Jellyfish Filter is an engineered stormwater quality treatment technology that removes a high level and wide
variety of stormwater pollutants. Each Jellyfish Filter cartridge consists of multiple membrane - encased filter elements
(“filtration tentacles”) attached to a cartridge head plate. The filtration tentacles provide a large filtration surface area,
resulting in high flow and high pollutant removal capacity.

The Jellyfish Filter functions are depicted in Figure 1 below.

FIGURE 1

Jellyfish Filter Treatment Functions
Membrane Filtration
Section View with Maintenance Access Wall (MAW) Cutaway

Effluent Pi
Influent Pipe ventripe

Floatables Filtered Water

Collection

Particles Flltered

Particles Settling

Jellyfish Filter cartridges are backwashed after each peak storm event, which removes accumulated sediment from
the membranes. This backwash process extends the service life of the cartridges and increases the time between
maintenance events.

For additional details on the operation and pollutant capabilities of the Jellyfish Filter please refer to additional details
on our website at www.imbriumsystems.com.

Jellyfish® Filter Owner's Manual 7



2.1 - Components and Cartridges

The Jellyfish Filter and components are depicted in Figure 2 below.

FIGURE 2 Jellyfish Filter Components

Equipment Access Personnel Access

Manhole Structure

Inlet Pi
nlet Pipe //

Hi-Flo Cartridges with Lid
(inside backwash pool)

QOutlet Pipe

Maintenance Access Wall

Downdrain Cartridge with Lid

(outside of backwash pool) Backwash Pool Weir

Cartridge Deck Membrane Filtration Tentacles

Sediment

Note: Separator Skirt not shown

Tentacles are available in various lengths as depicted in Table 1 below.

Table 1 — Cartridge Lengths / Weights and Cartridge Lid Orifice Diameters

Cartridge Lengths Dry Weight Hi-Flo Orifice Draindown Orifice
Diameter Diameter
15 inches (381 mm) 10 Ibs (4.5 kg) 35 mm 20 mm
27 inches (686 mm) 14.5 Ibs (6.6 kg) 45 mm 25 mm
40 inches (1,016 mm) 19.5 Ibs (8.9 kg) 55 mm 30 mm
54 inches (1,372 mm) 25 Ibs (11.4 kg) 70 mm 35 mm
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A Jellyfish membrane filtration cartridge is depicted in Figure 3 below.

FIGURE 3

Jellyfish Membrane Filtration Cartridge

Head Plate Lifting Loops

Locking Nuts
(above headplate)
0O-Ring Gasket
(below headplate)
Tentacles

2.2 — Jellyfish Membrane Filtration Cartridge Assembly

The Jellyfish Filter utilizes multiple membrane filtration cartridges. Each cartridge consists of removable cylindrical
filtration “tentacles” attached to a cartridge head plate. Each filtration tentacle has a threaded pipe nipple and o-ring.
To attach, insert the top pipe nipples with the o-ring through the head plate holes and secure with locking nuts.
Locking nuts to be hand tighten and checked with a wrench as shown below.

2.3 - Jellyfish Membrane Filtration Cartridge Installation

» After the upstream catchment and site have stabilized,
remove any accumulated sediment and debris from the
Jellyfish Filter structure and upstream diversion structure
(if applicable). Failure to address this step completely will
reduce the time between required maintenance.

» Descend to the cartridge deck (see Safety Notice and
page 3).

* Lower the Jellyfish membrane filtration cartridges into the
cartridge receptacles within the cartridge deck. A filter
cartridge should be placed into each of the draindown
cartridge receptacles outside the backwash pool weir. It is
possible dependent on the Jellyfish Filter model purchased
that not all cartridge receptacles will be filled with a filter
cartridge. In that case, a blank headplate and blank cartridge =
lid (has no orfice) would be installed. Cartridge Assembly

Jellyfish® Filter Owner's Manual 9



Avoid snagging the cartridge membranes on the recpticle lip when inserting the Jellyfish membrane filtration
cartridges into the cartridge receptacles. Use a gentle twisting or sideways motion to clear any potential snag. Do not
force the tentacles down into the cartridge receptacle, as this may damage the membranes. Apply downward pressure
on the cartridge head plate to seat the rim gasket (thick circular gasket surrounding the circumference of the head
plate) into the cartridge receptacle.

« Examine the cartridge lids to differentiate lids with a small orifice, a large orifice, and no orifice.

e Lids with a small orifice are to be inserted into the draindown cartridge receptacles, outside of the backwash
pool weir.

» Lids with a large orifice are to be inserted into the hi-flo cartridge receptacles within the backwash pool weir.

» Lids with no orifice (blank cartridge lids) and a blank headplate are to be inserted into unoccupied cartridge
receptacles.

* To install a cartridge lid, align the cartridge lid male threads with the cartridge receptacle female threads.
Firmly twist the cartridge lid clockwise a minimum 110° to seat the filter cartridge snugly in place, with a
proper watertight seal.

Chapter 3
3.0 — Inspection and Maintenance Overview

The primary purpose of the Jellyfish Filter is to capture and remove pollutants from stormwater runoff. As with any
filtration system, captured pollutants must be removed to maintain the filter’s maximum treatment performance.
Regular inspection and maintenance are required to insure proper functioning of the system.

Maintenance frequencies and requirements are site specific and vary depending on pollutant loading. Maintenance
activities may be required in the event of an upstream chemical spill or due to excessive sediment loading from site
erosion or extreme runoff events. It is a good practice to inspect the system after major storm events.

Inspection activities are typically conducted from surface observations and include:
» Observe if standing water is present
» Observe if there is any physical damage to the deck or cartridge lids
»  Observe the amount of debris in the Maintenance Access Wall (MAW)

Maintenance activities typically include:
* Removal of ail, floatable trash and debris
*  Removal of collected sediments from manhole sump
* Rinsing and re-installing the filter cartridges
* Replace filter cartridge tentacles, as needed.

It is recommended that Jellyfish Filter inspection and maintenance be performed by professionally trained individuals,
with experience in stormwater maintenance and disposal services. Maintenance procedures may require manned
entry into the Jellyfish structure. Only professional maintenance service providers trained in confined space entry
procedures should enter the vessel. Procedures, safety and damage prevention precautions, and other information,
included in these guidelines, should be reviewed and observed prior to all inspection and maintenance activities.

3.1 — Inspection
3.1.1 - Timing

Inspection of the Jellyfish Filter is key in determining the maintenance requirements for, and to develop a history of the
site’s pollutant loading characteristics. In general, inspections should be performed at the times indicated below; or
per the approved project stormwater quality documents (if applicable), whichever is more frequent.

»  Post-construction inspection is required prior to putting the Jellyfish Filter into service. All construction debris
or construction-related sediment within the device must be removed, and any damage to system components
repaired.

* A minimum of two inspections during the first year of operation to assess the sediment and floatable pollutant
accumulation, and to ensure proper functioning of the system.

Jellyfish® Filter Owner's Manual



Inspection frequency in subsequent years is based on the inspection and maintenance plan developed in the
first year of operation. Minimum frequency should be once per year.

Inspection is recommended after each major storm event.
Immediately after an upstream oil, fuel or other chemical spill.

3.1.2 — Inspection Tools and Equipment
The following equipment and tools are typically required when performing a Jellyfish Filter inspection:

Access cover lifting tool

Sediment probe (clear hollow tube with check valve)

Tape measure

Flashlight

Camera

Inspection and maintenance log documentation

Safety cones and caution tape

Hard hat, safety shoes, safety glasses, and chemical-resistant gloves

3.1.3 — Inspection Procedure
The following procedure is recommended when performing inspections:

Provide traffic control measures as necessary.

Inspect the MAW for floatable pollutants such as trash, debris, and
oil sheen.

Measure oil and sediment depth by lowering a sediment probe
through the MAW opening until contact is made with the floor of the
structure. Retrieve the probe, record sediment depth, and presences
of any oil layers and repeat in multiple locations within the MAW
opening. Sediment depth of 12 inches or greater indicates
maintenance is required.

Inspect cartridge lids. Missing or damaged cartridge lids to be
replaced.

Inspect the MAW, cartridge deck, and backwash pool weir for cracks
or broken components. If damaged, repair is required.

Dry weather inspections: inspect the cartridge deck for standing
water.

* No standing water under normal operating condition. ' '

« Standing water inside the backwash pool, but not outside the ;Z;iigtgu‘:;;:edgeﬂiggiZ’égﬁgﬁ gizzugfd
backwash pool, this condition indicates that the filter cartridges dipstick tube equipped with a ball check valve and
need to be rinsed. inserted through the Jellyfish Filter’s maintenance

« Standing water outside the backwash pool may indicate a access ,Wat” °pe"’"g- The ’argt,e °Pe’y”g provides
backwater condition caused by high water elevation in the o et o ,,'Zﬁﬁfacnﬁ" and vacuum
receiving water body, or possibly a blockage in downstream '
infrastructure.

Wet weather inspections: observe the rate and movement of water in the unit. Note the depth of water above

deck elevation within the MAW.

* Less than 6 inches, flow should be exiting the cartridge lids of each of the draindown cartridges (i.e.
cartridges located outside the backwash pool).

e Greater than 6 inches, flow should be exiting the cartridge lids of each of the draindown cartridges
and each of the hi-flo cartridges (i.e. cartridges located inside the backwash pool), and water should be
overflowing the backwash pool weir.

* 18 inches or greater and relatively little flow is exiting the cartridge lids and outlet pipe, this condition
indicates that the filter cartridges are occluded with sediment and need to be rinsed.

Jellyfish® Filter Owner's Manual 11



APPENDIX C - STORM OUTLET PUMP OPERATION AND MAINTENANCE



APPENDIX D - INSPECTION AND MAINTENANCE PROCEDURE



