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Executive Summary

Auckland Council Stormwater Unit (SU) has engaged Morphum Environmental Ltd. (MEL), in
conjunction with AECOM, to undertake evaluations for proprietary devices for use on private
infrastructure. The process provides interim recognition of international certifications for
proprietary stormwater devices for use on private sites. Interim recognition will be provided
for a maximum period of 3 years and a review on the installation and performance of any
devices installed is likely to be undertaken as part of any extension request. Auckland

Council may amend, extend or revoke approval. Certifications are considered from:

e State of New Jersey Department of Environmental Protection (NJDEP) Approval of
Use for Manufactured Treatment Devices, and
e Washington State Technology Assessment Protocol-Ecology (TAPE) Program: General

Use Level Designation (GULD) Approval.

This report provides evaluation for the Stormwater Management Jellyfish® Filter (Jellyfish
Filter) supplied by Stormwater 360. The Jellyfish Filter has a NJDEP Full Certification. Due to
the small volume of certified field study data, additional data from an Australian interim field
study was included in this evaluation to support confidence in the performance of the device

and allow for performance comparison.

The evaluations are split into two parts, this report (part 1) summarises a review of the
information provided to Morphum by Stormwater360 Ltd regarding the Jellyfish® Filter
(Jellyfish Filter) system and evaluates the performance against the Air, Land and Water Plan
(ALWP). Part 2, to be completed at a later date, evaluates the performance of the Jellyfish
Filter against the Proposed Auckland Unitary Plan (PAUP).

As a result of this review, we conclude that the Jellyfish Filter can be granted interim
approval from the date of issue for use on private sites for offline configurations at 300-
457mm of driving head with a standard 150mm backwash pool weir height. This approval
does not extend to use on public sites for devices to be vested to Auckland Council. To
extend for use on public sites vested to Auckland Council, the device will need to be certified
under Auckland Council’s new products approval process. Other public organisations (e.g. AT

and NZTA) may have their own separate product approval process.
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1.0 Introduction

Auckland Council Stormwater Unit (SU) has engaged Morphum Environmental Ltd. (MEL), in
conjunction with AECOM, to undertake evaluations for several proprietary devices for use on
private infrastructure. These evaluations (if successful) will provide interim recognition of
international certifications for proprietary stormwater devices for use on private sites within
Auckland. Interim recognition will be provided for a maximum period of 3 years and a review
on the installation and performance of any devices installed is likely to be undertaken as part

of any extension request. Auckland Council may amend, extend or revoke approval.

This approval, if granted, does not extend to use on public sites, roads nor for devices to be
vested to Auckland Council. To extend for use on public sites vested to Auckland Council,
the device will need to be certified under Auckland Council’s new products approval process.
Other public organisations (e.g. AT and NZTA) may have their own separate product

approval process.
The evaluation includes:

e Reviewing existing approvals for the proposed proprietary devices.

e Relating overseas approvals to local context.

e Developing practice notes to cover the requirements for local installations.

e Developing pro-forma consent conditions appropriate for inclusion in resource

consents, approving the use of the proprietary devices.

The SU previously released the Proprietary Device Evaluation Protocol (PDEP) for
Stormwater Quality Treatment Devices (Guideline Document 03) in December 2012. The
document provides guidance to evaluate permanent proprietary stormwater quality
management devices providing for a Body of Evidence or Local Pilot Trial route to

certification of performance claims from a device manufacturer.

As of May 28" 2014 all Proprietary Device Evaluation Protocol (PDEP) applications were put
on hold. A replacement process has been implemented to provide interim recognition of
international certifications for proprietary stormwater devices for use on private sites.

Certification from the following two bodies is to be considered:

e State of New Jersey Department of Environmental Protection (NJDEP) Approval of
Use for Manufactured Treatment Devices, and
e Washington State Technology Assessment Protocol-Ecology (TAPE) Program: General

Use Level Designation (GULD) Approval.
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Discussions within the water industry and with Water NZ have identified that in the longer
term a national stormwater product approval system should be developed for NZ, as has
been done in other countries. It is hoped that a national system would supersede this

interim recognition process in the future.

Some proprietary devices have had overseas certifications with approved laboratory or field
test data. However, this data may not be suitable for local Auckland conditions and
application. Figure 1:1 illustrates the methodology used for the interim assessment of the
overseas data. It is important to note that this interim process is only for use of the

proprietary device on private sites.

This report provides evaluation for the Stormwater Management Jellyfish® Filter (Jellyfish

Filter) supplied by Stormwater 360. This includes:

e Comparison of the device performance against the stormwater management
requirements in the Auckland region.

e Understanding and description of the operation and maintenance requirements for
the device.

e Practice notes and consent conditions for local installations should the device be

deemed suitable for use within private sites in the Auckland region.
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4 )

Supplier submits proprietary stormwater treatment device for evaluation using existing certification from the
following international bodies:
e  State of New Jersey Department of Environmental Protection (NJDEP) Approval of Use for
Manufactured Treatment Devices

¢ Washington State Technology Assessment Protocol-Ecology (TAPE) Program
Note: Application fee deposit to be enclosed with submission and any conditions attached to these approvals

Y

Auckland Council evaluates device performance claim based upon existing certification and background
information provided by supplier

A4

International performance claims are considered in the local context.
Can the supplied documentation be considered transferable to Auckland conditions?

Yes No
\ 4 \ 4
4 N\
/ \ Letter provided to supplier summarising why
interim recognition of the international approval
Letter for interim recognition of international is not granted
approval provided to the supplier
Assessment report produced for the device \ J
including: \1'
. Generic consent conditions
o Generic maintenance checklist Auckland Council representative meets with
. Practice note on design, construction, supplier to decide upon next steps
and operation for development \ )
engineering assessment \1,
\ / Revise performance claim
\ 4
N

Device recognised as suitable for use within private sites in the Auckland region

Note: To permit vesting of the device to Auckland Council, the supplier will require approval under the New Products Approval
Process

Figure 1:1: Interim recognition of international approval flowchart

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation



2.0 Device Description & Current

Certifications

2.1 Description

The Jellyfish® Filter is described within manufacturer specifications as an engineered
Stormwater quality treatment technology featuring pre-treatment and membrane filtration
in a compact stand-alone treatment system that removes a high level and wide variety of
Stormwater pollutants. Stormwater pollutants are removed at high treatment flow rates
with minimal head loss and low maintenance costs. The lightweight Jellyfish cartridges filter
the influent stormwater by providing an extraordinarily large amount of membrane surface

area, resulting in superior flow capacity and pollutant removal capacity.

Stormwater typically enters the system into the height adjustable maintenance access wall
zone via the inlet pipe, and is channelled through a large-diameter opening in the cartridge
deck into the lower (treatment) chamber. The large opening and change in flow direction
attenuate the inflow velocity. Water entering the chamber spreads slowly in a lateral and
downward direction throughout the pre-treatment channel, further reducing the average
flow velocity and enhancing separation of pollutants into the high-volume sump. Floatables
rise to the surface with some being trapped beneath the cartridge deck and the majority
accumulating in the maintenance access wall zone. A separator skirt creates a filtration zone

around the cartridge tentacles and protects them by trapping oil and floatables outside.

The pre-treated water then flows beneath the large opening in the bottom of the separator
skirt and upwards into the filtration zone, further reducing the average flow velocity and
enhancing pollutant separation (generally trapping < 50 microns). As water flows upwards in
the filtration zone, the membrane of each filtration tentacle filters out fine suspended
particles and particulate-bound pollutants like nutrients, toxic metals, hydrocarbons, and
bacteria. As the filtered water passes through the membranes, it enters a perforated centre
tube and flows upward and out of the top opening of each filtration tentacle. Flow exiting
from each tentacle combines under the cartridge lid and exists through the hi-flow cartridge
lid orifice. The combined treated water from the hi-flo cartridges is contained by a height

adjustable backwash pool weir, providing driving head.

When the storm event subsides, the driving head in the backwash pool decreases, reverses
the flow direction back into the treatment chamber, and water is displaced through the

draindown cartridge(s) located outside the backwash pool. As water exits through the
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draindown cartridge(s), it is channelled along the cartridge deck to the effluent pipe. For
inflow events with a driving head that exceeds the maximum backwash pool weir height, the
water is treated through the hi-flo cartridges, overtops the weir and spills onto the cartridge

deck flowing towards the effluent pipe.

The system comprises a self-cleaning mechanism. From the reversed flow back into the
treatment pool, the system automatically passively cleans the membrane surfaces of the hi-
flow cartridges, removing accumulated sediment from the membrane surfaces and
significantly extending their service life and maintenance interval. The self-cleaning
mechanism occurs at the end of each runoff event and can also occur multiples times during
a single storm event as the rainfall/runoff intensities and driving head varies. Cartridges can
also be manually backwashed while installed or be removed and externally rinsed. The
multiple options for hi-flo cartridge cleaning minimise cartridge replacement costs and life-

cycle treatment costs while ensuring long-term treatment performance.

Draindown cartridge(s) are not passively backwashed. A flow control orifice in the
draindown cartridge lid controls the design flow rate to one-half the design flow rate of a hi-
flo cartridge of similar length, and thereby reduces the likelihood of occlusion prior to

scheduled maintenance.

The Jellyfish system can be designed in various configurations, summarised below:

- The Jellyfish cartridges are designed as either a hi-flo or draindown cartridge and are

available in various lengths and flow ratings.

- Inflow can be above the cartridge deck (invert elevation of inlet pipe typically 150 mm
above the invert elevation of the outlet pipe) or below the cartridge deck (invert
elevation of inlet pipe typically 600 mm below the invert elevation of the outlet pipe).
But for either the invert elevation of the outlet pipe is identical to the cartridge deck

elevation

- Wide range of angles available between the inlet and outlet pipe, with the inlet pipe
being able to be anywhere about the circumference of the structure. Offline
configurations typically have an inlet to outlet separation angle of 90 to 120 degrees
(table for min separation angle for standard manhole configurations with an above deck

inlet pipe available in Technical manual Table 3)
- System can have multiple inlet pipes within certain restrictions

- System can be built at all depths of cover generally associated with conventional

stormwater conveyance systems
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- Systems can be designed with an external or internal bypass. NJ certification requires the
system to be constructed as an offline system, and thus only data from offline system

configurations are discussed and analysed

- The system is available in two standard inlet chamber configurations, curb inlet and
grated inlet, which can replace conventional storm inlets in retrofit applications. Both

configurations use the shorter 686 mm cartridge length and require minimal cover.

Only relevant data was included for analysis and was derived from field testing performed at
the University of Florida campus and at the Ipswich commercial facility. The device

configurations used within the field testing are summarised in Table 2-2.

The technology physical description treatment mechanism can be found in Appendix A.

2.2 Current Certifications

Two specific International Certifications are to be considered herein: State of New Jersey
Department of Environmental Protection (NJDEP) Certification for Manufactured Treatment

Devices and Washington State Department of Ecology Certification.

NJDEP requires that manufactured treatment devices obtain verification through the New
Jersey Corporation for Advanced Technology (NJCAT) prior to Certification being awarded.
Verification based on laboratory data will lead to Interim Certification with verification
incorporating field testing meeting or exceeding 2006 New Jersey Tier Il Stormwater Test
Requirements leading to Final Certification. Verified and certified stormwater technologies
may be acceptable under the Technology Acceptance Reciprocity Partnership (TARP)
Protocol (Tier Il) for Stormwater Best Management Practice Demonstrations endorsed by

California, Massachusetts, Maryland, New Jersey, Pennsylvania, and Virginia.

Washington State Department of Ecology recognises different use level designations based

on the quality and quantity of the performance data supplied. The designations are:

e Pilot Use Level Designation (PULD) — limited use of the proposed device to enable
field testing. This designation level may be given based solely on laboratory
performance data. PULD applies for a specified time period only.

e Conditional Use Level Designation (CULD) — for emerging technologies with a
considerable amount of performance data but the data were not collected per the
Technology Assessment Protocol — Ecology (TAPE) protocol set by the Ecology. This

designation level may be given based on field data collected by a protocol that is
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reasonably consistent but does not necessarily meet the full TAPE protocol. CULD

applies for a specified time period only.

e General Use Level Designation (GULD) — confers general acceptance for the
treatment device. GULD technologies may be used anywhere in Washington,
subjected to Ecology conditions. Ecology plans to include GULD technologies in future
stormwater manual updates. A Technical Evaluation Report (TER) is required as part

of the application.

The Jellyfish Filter currently holds the following certification:
e State of New Jersey Department of Environmental Protection (NJDEP)Certification

O Superseded Laboratory Test Certification for 80% TSS removal (Expired:
1/09/2013)
O Field Test (Full) Certification for 80% TSS removal (Expires: 1/12/2016) subject

to conditions summarised in Table 2-1
e Washington State Department of Ecology (‘Ecology’) Certification

O CULD for basic TSS removal (Expires 30/6/2017)
O PULD for phosphorous removal and oil treatment (Expires 30/6/2017)

e The Jellyfish Filter further holds approvals from other state and federal verification

programs not considered within this report.

While the Jellyfish Filter holds NJDEP Laboratory (Interim) certification and Washington
CULD and PULD certifications, only the NJDEP Field Certification (Full) and Washington GULD
are considered for the Auckland Council Interim Approval Assessment. The reason being,
that interim and provisional certifications allow a device to carry out field testing meeting
requisite assessment protocols. Since Auckland does not currently have an active field

testing protocol, these certifications are not suitable for use in Auckland.

At the time of the report, the Jellyfish Filter did not have GULD certification, and therefore
performance data from only one field study, within the above stated certification criteria,
was available for performance assessment. To support confidence in the performance of the
device and allow for performance comparison, additional data from another field study

outside New Jersey and Washington State was included in analysis.
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The additional field study was performed by the Queensland University of Technology (QUT)

in Ipswich, Australia. The study reported initial findings only and has not been independently

assessed. However, results were deemed comparable for performance assessment, since the

interim field study confirmed that:

- the monitored rainfall events were representative for typical Brisbane rainfall events and

comparable with the events monitored in the Florida, New Jersey field study;

- the monitored TSS inflow water quality data was representative to the expected

Brisbane water quality characteristics, and comparable to TSS concentrations in Florida,

New Jersey;

- the Ipswich study used a similar Jellyfish Filter configuration, summarised in Table 2-2.

NJDEP Field Certification (Full) is summarised in Table 2-1 and can be found in full in

Appendix B.

Table 2-1 Summary of New Jersey Department of Environmental Protection Certification for the Jellyfish Filter

Criteria

NJDEP Field Test

Expiration date

1 Dec 2016

Treatment performance

80% TSS removal

Design storm is the Water

Quality Design storm

31.75mm/2hrs

Maximum peak inflow of
the WQ storm per inch of
cartridge length®

Hi-flo: 1.48 GPM (0.09 Ips)

Draindown: 0.74 GPM (0.05 Ips)

Maximum impervious
inflow drainage area per

inch of cartridge length

Hi-flo: 0.012 acres (48.6 m?)

Draindown: 0.006 acres (24.3 m?)
This is superseded in Auckland by the Initial Maintenance

frequency estimate undertaken by Stormwater360 (Section 0).
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Criteria NJDEP Field Test

- Tentacles are a minimum of 600 mm (2ft) above the
bottom of the vault

- The minimum sedimentation area of the vault is 0.37m?
per cartridge

Additional Conditions - Certified as an offline system only

- System cannot be used in series with a settling chamber or
a media filter for enhanced TSS removal under N.J.A.C. 7.8
-5.5

- Minimum maintenance requirements are listed in Table 6-1

and Appendix C

1 The maximum inflow rate is based on a standard (457mm) driving head. The effect of driving head on design

flow rates is discussed in Section 4.1.3

2.3 Testing & Performance

Field studies provide the basis of current final Jellyfish Filter certifications from Washington
and New Jersey. Since the Jellyfish Filter has not, at the time of this report, received GULD
certification from Washington, only data from field testing from the New Jersey field study
has been used for assessment. However, due to the limited available performance data (only
one study within the certification criteria), additional performance data from an interim field

study in Ipswich, Australia was included in performance evaluation.

Table 2-2 summarises Jellyfish Filter performance from the New Jersey independently
certified field study and the Ipswich Interim field study. Results from the former study were
undertaken to confirm the manufacturer’s performance claim, whilst the latter was
undertaken to verify the unit performance under South East Queensland (SEQ) climatic
conditions. Results from both field studies provide the basis for comparison for Jellyfish

Filter use in an Auckland context (Section 3.0).
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Table 2-2 International field test studies demonstrating Jellyfish Filter performance

New Jersey1

Ipswich, Australia

Location

University of Florida campus

Commercial facility at 292 Brisbane Street,

Ipswich

Site land use

Asphalt paved car park incl. raised vegetated

islands, approx. 75 % imperviousness

Roof, driveway and parking lost, 100 %

imperviousness

Monitoring 5 month between 28/06/2014-6/11/2014
] 13 month between the 28/5/2010-27/06/2011
period
25 events with 381 mm of cumulative rainfall |7 events with 69.2 mm of cumulative rainfall
# Events’ depth and a medium rainfall intensity of 51 depth and a medium rainfall intensity of 19

mm/hr.

mm/hr.

Jellyfish Filter

model

US standard JF1219-2-1 including 2x Hi-Flo and

1x Draindown cartridges of standard length

JF1000-2-1 including 2x Hi-Flo and 1x

Draindown cartridges of standard length

Filtration flux

Hi-flo: 0.14 Ips/m”

Hi-flo: 0.14 Ips/m”

rate Draindown: 0.07 Ips/m’ Draindown: 0.07 Ips/m’
Maximum

Design Flow |200 GPM (12.6lps) 200 GPM (12.6lps)

rate

System

sedimentation

0.37 m’ per cartridge

0.25 m’ per cartridge5

area
) Not independently verified,
TARP” Protocol for Stormwater Best
) ) Rainfall events qualified based on 2 criteria:
Compliance | Management Practice, and N o
3. minimum of 3 antecedent dry days, minimum
VTAP” field test protocols )
of 2.6mm rainfall
Outcome NDEP certification
99% SSC removal efficiency o
. 89% TSS removal efficiency
89% TSS removal efficiency o
. 68% Total Copper removal efficiency
Treatment 90% of Total Copper removal efficiency ) -
) o 86% Total Zinc removal efficiency
results 70% of Total Zinc removal efficiency

59% of Total Phosphorous removal efficiency

51% of Total Nitrogen removal efficiency

65% Total Phosphorous removal efficiency

55% Total Nitrogen removal efficiency

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation
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New Jersey1

Ipswich, Australia

Additional

comments

- The test unit:
e used second generation filtration
cartridges
e was installed above ground but on the
hillside just below the catchment area
e was configured with a below deck inlet
pipe and deflector plate
e used a circular maintenance access pipe.
This design was later replaced with a
horseshow-shaped maintenance access
wall
e contained a pressure relief pipe that
could potentially function as an internal
bypass, but was rendered non-functional
due to the installation of an external
bypass
e storms generating flows that exceeded
the maximum driving head were
bypassed to a downstream drop box
where effluent samples were taken
- No maintenance was required or conducted
during the test range
- Samples of the whole influent and effluent
flows were collected manually, providing a
more accurate representation of the actual

pollutant load transported in the runoff

- The test unit:

was configured with an above deck inlet
pipe

used a horseshow-shaped maintenance
access wall

was installed as an offline system with
high-flow bypass

Maintenance requirements were not
reported within the Interim field
monitoring report

Sampling was conducted upstream and
downstream of the device. The upstream
station was fitted with a flow measuring
device and automatic sampling station.
The downstream station had an automatic

sampling collection system.

1. Results from this independently certified study conform to the respective study protocols, providing robust

data that has been verified by an independent organisation. 2. Technology Acceptance and Reciprocity

Partnership 3. Virginia Technology Assessment Protocol 4. Only events qualifying for evaluation, additional

events may have been recorded during each study. Criteria for qualifying events varied between the studies,

with criteria for the NJ study meeting TARP and VTAP guidelines and the latter being based on ensuring

representative rainfall and pollutant contributions from the site. 5 The per cartridge sedimentation area for the

Ipswich Jellyfish Filter configuration is below the required 0.37m* NJDEP minimum. Expected implications are

discussed in Section 4.2 and Section 4.4.

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation

16




3.0 Application in an Auckland Context

3.1 Comparison of PSDs

Comparison of particle size distribution (PSD) provides an indicative assessment for the
transferability of device performance results from the international field study (Table 2-2) to
the Auckland context. The PSD of stormwater runoff (influent) in the field study was
compared to example PSDs for the Auckland region in order to assess the likely performance

of the Jellyfish Filter in an Auckland context (Figure 3:1).
Three Auckland PSDs are provided:

e A “Pakuranga” PSD as presented in TP10 (ARC 2003);

e A mean PSD for eight central Auckland catchments based upon NIWA monitoring
commissioned by Metrowater and Auckland City for the period 2002-2003
(Semadeni-Davies 2013); and

e A set of three PSDs from the three northern Auckland catchments (Albany, Silverdale,
and Esmonde Road), based upon a study undertaken for NZTA and Auckland Council
(Semadeni-Davies 2013).

Figure 3:1 demonstrates the variation of Auckland stormwater PSD dependant on catchment
location in relation to the event based influent particle distribution measured at the
University of Florida campus (UF) and Ipswich Queensland University of Technology (QUT)
site. Table 3-1 compares the dy, dso, and dgg values for the field studies and Auckland data,
showing the measurements of the three Auckland data sets to be largely within the range of

the event based measurements from the field studies.

Whilst the New Jersey study largely had a coarser than Auckland influent PSD, the Ipswich
study largely had a finer than Auckland influent PSD. Despite this, both study devices met
the ALWP requirement (see Section 3.2) and achieved similar TSS removal rates (discussed in
Section 3.2). This indicates the device’s capability to remove particles across a large range of
particle size distribution and suggesting performance in an Auckland context will be

comparable.

The New Jersey and Ipswich field study test results are considered applicable in an Auckland

context based on particle size distribution.
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Figure 3:1 Particle size distribution of suspended solids in stormwater runoff

Table 3-1 Comparison of % finer by mass

Median Influent PSD (um)

% Finer by mass

dio dso dgo
UF Field Test! 9 (2-54)? 82 (22-263)? 401 (173-1016)*
QUT Field Test! 5 (2-7)° 35 (27-55)? 154 (111-1260)>
Pakuranga PSD? 4 50 599
Metrowater Composite3 5 58 137
NZTA Composite® 34 124 263

1 Median influent PSD. 2 Range of influent particles sizes monitored over 25 and 4 storm events for the NJ and

Ipswich study respectively. 3 The dg, dso, and dgg values for the Auckland data were calculated from the best

fit line for each data set shown on Figure 3:1.

3.2 Performance relative to ALWP

Stormwater treatment devices in Auckland are currently required by Air, Land and Water Plan (AWLP) to
achieve 75 percent of TSS removal on a long term average basis (ARC, 2003). TSS removal performance was
assessed from the independently certified field study utilised for the New Jersey approval and from the Ipswich

interim field monitoring study (Table 2-2). Results from both studies are summarised in

Table 3-2. The observed inflow concentrations ranged between 16.3 mg/L to 261 mg/L for
the New Jersey study and between 19 mg/L to 180 mg/L for the Ipswich study. The minimum
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and maximum removal performance for all 32 qualifying storm events were 71% and 99%
respectively. The medium TSS removal performance for both studies was 89% and only four
of the 32 qualifying storm events were below but close to 75 % TSS removal, deemed to
meet the AWLP requirement. TSS removal performance is expected to be similar for the

Auckland context, given:
- the Auckland PSD is within range of the field study PSDs,

- the expected pollutant loads in Auckland are similar to those observed for the Ipswich

study, and
- the lower Auckland rainfall intensity compared with both field studies.

Both studies also monitored removal performance of other water quality parameters, but as
there is currently no performance standard for these within Auckland, results were not

assessed within Part 1 of the Interim Recognition Report.

The Jellyfish Filter is available in various configurations (described in Section 2.1). Analysis of
performance variations was limited, due to only 2 field studies being available for interim
recognition. Both studies monitored a Jellyfish Filter with 2 hi-flo and 1 draindown cartridge
of standard length, albeit with varying inlet configuration (above and below deck) and
varying manhole size (1218 mm and 1000 mm). Due to the interim field study having only 5
months of performance data, the effect of the reduced sump volume (discussed in Section
4.1) is unclear at this stage. However, it is expected that the device will require increased
maintenance under the same loading or performance results may reduce between
maintenance intervals. It will be of value to assess the effect on performance and
maintenance where the minimum sedimentation area criteria was not achieved at a later
point; however design of Jellyfish Filter configurations in Auckland should follow design as

discussed in Section 4.0.

Table 3-2 Comparison of percent load reduction and median effluent levels against AWLP requirement

Location |New Jersey Ipswich

Device US standard JF1219-2-1, standard length  |JF1000-2-1, standard length

TSS! 88 % 89 %

1. Load reduction efficiency weighted by EMC
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4.0 Device Sizing — Jellyfish Filter

The Jellyfish Filter is sized based on the specified design treatment flow rate, anticipated

sediment mass load that will enter the system, and the required pollutant storage capacities.

The design treatment flow rate, sediment mass loading capacity and cartridge weight vary

with the cartridge length.

4.1 Flow based sizing

In the Auckland context, stormwater devices sized using flow based methods must provide a
peak flow rate calculated based on a rainfall intensity of 10 mm/h for the catchment they
serve (Auckland Council, 2013). This definition is based on analysis of rainfall records over
the Auckland region, and is equivalent a volume based sized device following the TP10 (ARC,

2003) water quality volume design process.

Stormwater quality devices with little or no storage volume, such as the Jellyfish Filter, are
best sized to treat a defined Water Quality Flow (WQF) for the site which in Auckland’s case
is based on a 10 mm/h constant rainfall intensity. The Rational Method can be used to

calculate the runoff flows to the device (Auckland Council, 2013).
Qs = CiA; EquationE1

Where

Qq is the water quality flow in m3/h requiring treatment,

C is the runoff coefficient derived as outlined below,

A.is the catchment area in m?, and

i is the design rainfall intensity of 10 mm/h.

Auckland Council specifies use of C=1 for paved or otherwise impervious surfaces (ARC,
2003). Table 4-1 provides a range of values for pervious surfaces. For sites with mixed

surface types, an area weighted composite C value should be used.
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Table 4-1 Range of typical runoff coefficient values for natural surface types (Source: DBH, 2011)

Natural Surface Types Rational Coefficient, C
- Heavy clay soils 0.30-0.40
- Medium soakage soil types 0.20-0.30
- High soakage gravel, sandy, and volcanic soil types 0.10-0.20
- Parks, playgrounds, reserves, lawns 0.25-0.30

4.1.1 Jellyfish filter sizing

The system size and number of cartridges required varies with the driving head (discussed in
Section 4.1.3) and the length of cartridges. The design flow rate is based on the design flux

rate discussed in Section 4.1.2.

For flow based sizing, the sum of the product of the maximum treatment flow rate (design
flow rate) for each cartridge type and the selected number of respective cartridges types is

determined to achieve the target water quality treatment rate.

QupX Nyp + Q,px Npp = WQF Equation E 2

where

Qur is the design flow rate for the hi-flo cartridge at a given cartridge length and driving
head, see Table 4-3 and Table 4-5 (Ips)

Nyr is the number of hi-flo cartridges

Qup is the design flow rate for the draindown cartridge at a given cartridge length and driving
head, (see Table 4-3and Table 4-5 (Ips)

Npp is the number of draindown cartridges
WQF is the target water quality treatment rate for the site (Ips), see Equation E 3

The design flow rate for each cartridge type is calculated as the maximum peak inflow per
cartridge type (Table 4-2) for each inch of cartridge length at a given driving head. Design

flow rates for typical cartridge lengths are summarised in Table 4-3 and Table 4-5 .

Table 4-2 maximum peak inflow per inch cartridge type

Driving head (mm) Hi —flo Draindown
457 1.48 GPM (0.094 Ips) 0.74 GPM (0.047 Ips)
305 0.89 (0.056lps) 0.52 (0.033 Ips)
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To suit Auckland typical manhole sizes, Stormwater360 proposed Jellyfish Filter units varying
in diameter from those listed the USA and Australia. Table 4-4 lists typical Jellyfish Filter
configurations available in Auckland and their respective maximum treatment flow rates
(MTFRs) based on a standard length cartridge. Table 4-4 can be used as a quick reference for
checking the selected system configuration achieves the target water quality treatment flow
rate. Other manhole configurations or sizes were not included in the review. Any other
configurations would need to meet the sizing criteria outlined in this report. The MTFRs for
the same Jellyfish Filter configurations with differing cartridge lengths and/or driving head

can be determined using Equation E 4.

Although online Jellyfish configurations exist, they were not included in the review, due to
the device, at the time of the report, being certified as an offline system only. Typical New
Jersey unit configurations are listed in Appendix B, whilst the Jellyfish Filter configuration

currently tested in Australia is detailed in Table 2-2.

Custom designs are available for when the water quality treatment flow rate exceeds the
total design flow rate of the largest standard Jellyfish Filter model. Here multiple Jellyfish
Filters can be hydraulically connected in parallel or larger than currently listed standard
Auckland Jellyfish Filter configurations (Table 4-4) be selected, which meet the sizing criteria

outlined within this report.

Table 4-3 Standard Jellyfish cartridge hydraulic loading rates

Cartridge length Per cartridge Design Treatment Flow Rate™? (Lps)
mm (in) Hi —flo Draindown
381 (15) 1.4 0.7
686 (27) 2.5 1.3
1016 (40) 3.8 1.9
1372 (54) 5.0 2.5

1 The design flow rates (also called Maximum Treatment Flow Rate, MTFR) are based on 457mm of driving
head, rounded to 1 SF. Refer to Table 4-5 to calculate system flow rates for different driving heads. 2 The total
design treatment flow rate for a system configuration is established as sum of the respective design flow rates
for each cartridge type multiplied by its number of cartridges.
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Table 4-4 Design flow capacities for standard Auckland Jellyfish Filter offline configurations

System MTFR?

Manhole . Hi-flo cartridges Draindown
dia® (mm) (No) cartridges (No) (GPM/Lps)
1050 JF1050-1-1 1 1 120/7.5
1200 JF1200-2-1 2 1 200/12.5
1800 JF1800-3-1 3 1 280/17.5
JF1800-4-1 4 1 360/22.5
JF1800-5-1 5 1 440/ 27.5
JF1800-6-1 6 1 520/32.5
2300° JF2300-6-2 6 2 560/ 35
JF2300-7-2 7 2 640 / 40
JF2300-8-2 8 2 720/ 45
JF2300-9-2 9 2 800/ 50
JF2300-10-2 10 2 800/ 50
3000" JF3000-10-2 10 2 880/ 55
JF3000-11-3 11 3 1000/ 62.5
JF3000-12-3 12 3 1080/ 67.5
JF3000-13-3 13 3 1160/72.5
JF3000-14-3 14 3 1240/ 77.5
JF3000-15-3 15 3 1320/82.5
JF3000-16-3 16 3 1400/ 87.5
JF3000-19-4 19 4 1400/ 87.5
3600" JF3600-17-4 17 4 1520/ 95
JF3600-18-4 18 4 1600 / 100
JF3600-19-4 19 4 1680/ 105
JF3600-20-4 20 4 1760/ 110
JF3600-21-4 21 4 1840/ 115
JF3600-22-4 22 4 1920/ 120
JF3600-23-4 23 4 2000/ 125
JF3600-24-4 24 4 2080/ 130
JF3600-27-5 27 5 2080/ 130
Vault® varies varies Varies
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Manhole Hi-flo cartridges Draindown System MTFR?
Model No.
dia’ (mm) (No) cartridges (No) (GPM/Lps)

1 Smaller and larger systems may be custom designed.

2 MTFRs are based on standard cartridge length, 1372 mm and a standard driving head (457mm). The design
engineers has to determine the system MTFR using Table 4-5 and Equation E 5 for varying cartridge length and
driving head configurations.

3. The MTFR for the 2300mm diameter unit occurs with the JF2300-9-2 model. This leaves one unoccupied hi-
flo cartridge receptacle. Designers may add one more hi-flo cartridge (JF2300-10-2) for increased sediment
capacity; however its MTFR should not exceed that of the JF2300-9-2 unit.

4. The MTFR for the 3000mm and 3600mm diameter unit occur with the JF3000-16-3 and JF3600-24-4 models
respectively. This leaves 4 unoccupied hi-flo cartridge receptacles for each manhole configuration. Designers
may add up to three hi-flo and one draindown cartridges to increase system sediment capacity; however their
MTFRs should not be greater than that of the JF3000-16-3 and JF3600-24-4 model respectively.

5. The Jellyfish Filter vault configuration is custom designed. Its MTFR occurs when the sedimentation surface
area is reduced to 0.370 m’ per cartridge. The design engineer has the option to add additional cartridges to
increase the mass load capacity of the system.

4.1.2 Design membrane filtration flux rate

The design membrane filtration flux rate, also known as specific flow rate or hydraulic

loading, is the design flow rate through the surface area of the filter. The flux rate influences
contaminant removal and occlusion of the filter surface. Contact time and thus contaminant
removal increases with a lower flux rate. The rate of occlusion decreases for lower flux rates,

as the velocity of water passing through the filter is lower.

The maximum design treatment flow rate (MTFR) is controlled by an orifice in the cartridge
lid and is based on the design flux rate. The maximum cartridge flux rate is 0.14 lps/m? for
the hi-flow cartridge and 0.07 Ips/m2 for the draindown cartridge, and need to be checked
for devices with cartridge and driving head configurations different to those listed in Table
4-5.

4.1.3 Driving head requirement

It is noted that the designer is responsible for ensuring the hydraulic design of the connected
units does not affect the performance/treatment efficiency of the units, nor that of the
upstream stormwater system. The manufacturer is responsible to inform the designer of this

responsibility.

For systems with an external bypass with an upstream diversion structure or the bypass

diversion included in a vault system, the design driving head associated with the design flow
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rate is established from the elevation difference between the top of the upstream diversion

structure weir and the invert of the Jellyfish Filter outlet pipe.

Inflow events with a driving head ranging from less than 25 mm up to the maximum design
driving head causes continuous forward flow and filtration treatment through the
draindown cartridge(s). For inflow events where the driving head exceeds the height of the
backwash pool weir height (typically 150 mm), continuous forward flow and filtration

treatment is through the hi-flo cartridges.

A minimum driving head is selected to achieve the design flow rate, while accounting for
gradual increase in system head loss at the design flow rate due to long-term accumulation
of sediment on the filtration membranes. A clean cartridge has a flow capacity far in excess
of the design flow rate at the design driving head. This ensures that the design flow capacity

is maintained in between maintenance service operations

The typical minimum design driving head is 457mm, and varies with specific site
requirements. New Jersey certifies systems with a driving head ranging between 300-
600mm. However design flux rates at driving head configurations greater than 457mm using
a standard backwash pool weir height and cartridge orifice dimensions, would exceed the

maximum stated in Section 4.1.2, and thus are not approved.

Design flow rates for varying driving head applications are summarised in Table 4-5. These
were established based on the hydraulic testing conducted on standard hi-flo and draindown
Jellyfish Filter cartridges at the University of Florida, demonstrating the cartridge flow
capacities at varying driving heads. Results demonstrate how the hi-flo and draindown
cartridge flux rates decrease with decreasing driving head and stay below the design flux

rates discussed in Section 4.1.2, thereby maintaining design performance.
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Table 4-5 Relationship between the net driving head and flow rate for a standard cartridge

2
Backwash HF design flow rate> | DD design flow rate’ I Flux rate (Ips)
. Filtration
Head® pool Cartridge
i lensth surface
el en
(mm) g g gpm lps gpm lps area (m2) HF bb
(mm)
457 150 1372 80 5.0 40 2.5 354 0.14 0.07
1016 59 3.8 30 1.9 26.2 0.14 0.07
686 40 2.5 20 13 17.7 0.14 0.07
381 22 1.4 11 0.7 9.8 0.14 0.07
305 150 1372 48 3.0 28 1.8 35.4 0.09 0.05
1016 36 2.3 21 1.3 26.2 0.09 0.05
686 24 1.5 14 0.9 17.7 0.09 0.05
381 13 0.8 8 05 9.8 0.09 0.05

1 New Jersey approved driving heads. 2 Design flux rates are equal or below the respective maximum cartridge flux rates stated in Section 4.1.2. New
Jersey certifies systems up to a 600 mm driving head, however design flux rates at the standard backwash pool height exceeds the maximum per

cartridge flux rate, and thus were not included.
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The Jellyfish Filter system capacity for varying driving head and backwash pool weir height

applications are calculated as described in Section 4.1

For systems that experience submerged or backwater conditions due to dry weather, base
flow or tidal effects, driving head calculations must account for water elevation during the
backwater conditions and must remain within approved design limits. The Jellyfish Filter will
continue to operate during forward flow despite backwater conditions, but the maintenance
access wall height may need to be increased to ensure floatable capture and the backwash
weir height may need to be increased to ensure function of the automatic passive backwash

feature.
4.2 Initial Maintenance Frequency Estimate

Stormwater360 has proposed an initial maintenance frequency to provide an initial

inspection frequency and give some guidance for mass load design.
4.2.1 Part 1: Initial Maintenance Frequency Estimate

The method proposed by Stormwater 360 gives an estimate for the maintenance frequency
of selected filter cartridges, and takes into account the catchment pollutant load and
cartridge capacity. This estimate will need to be verified and updated through field testing

and maintenance records that will be provided to Council through the consent conditions.”

Stormwater 360’s Initial Maintenance Frequency Estimate is based on more than 12 years’
experience in estimating the sediment load in Auckland with the design of the StormFilter
proprietary device and historically has provided a conservative estimate of maintenance
frequency when compared to field monitoring results. Field monitoring is required to

confirm the proposed alternative method and its assumptions.

Step 1: Determine expected annual mass load

Determine the annual mass load expected off the site (M) using the estimated
contaminate loads for differing land uses from Table 4-6 and multiplying by the catchment

area:
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Table 4-6 Estimated Loading rates (T.P.10)

Land use TSS (kg/ha/yr)
Road 281-723
Commercial 242 - 1369
Residential (low) 60 - 340
Residential (high) 97 - 547
Terraced 133-755
Bush 26-146
Grass 80-588
Roof 50-110
Pasture 103 - 583

Step 2: Determine the pretreatment removal efficiency and mass load reduction
Determine the pretreatment removal efficiency (Eyr) provided by external pretreatment
structure. Pretreatment removal credit can be used up to a maximum of 50 percent.
Pretreatment performance must be verified.

When the pretreatment removal efficiency is known, calculate the mass removed by the
pretreatment system (M) and deduct it from the annual mass load to determine the mass
load passed on to the filters (Mpass1)

More= (Epre) *(Miotal), and
Mpa551= (Mtotal) - Mpre

Step 3: Determine mass removal target

Estimate the filter efficiency (Efier), required to meet the overall system efficiency target,

and the mass to be removed by the cartridge filters (Mijer).

Mitter = (Efilter) * ( |\/Ipassl)

Step 4: Determine load capacity of filters

Calculate the total load capacity of the proposed Jellyfish filter (LCrier) by adding the load
capacity for the number of Hi flo (HF) and drain down (DD) cartridges in the device. Table
4-7 lists this load capacity of different cartridge sizes. Stormwater360 recommends that an

80% safety factor be applied to synthetic sediment mass load testing.

LCriter = 0.8 x ((#HF Carts X LCHF) + (#DD Carts x LCDD))
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Table 4-7 Loading capacity of Jellyfish Filter cartridges

Cart length Filter cartridges loading capacity (kg)
(mm) HF DD
380 15.9 7.7
684 28.6 14.1
1014 42.2 20.9
1368 56.7 28.6

Step 5: Determine the maintenance frequency of the Jellyfish filter cartridges

Determine the estimated maintenance frequency using the mass captured by the filter

annually (M filter) to determine the estimated maintenance frequency as follows:
Estimated maintenance frequency = LC (Filter)/ Mier

Where the estimated maintenance frequency is less than 12 month, additional Jellyfish Filter
cartridges may be used to increase sediment capacity. Alternatively additional inspections

and maintenance activities may be required.

4.2.2 Part 2: Check on per cartridge sedimentation area

Once the required unit size and number of cartridges has been established following sizing
as outlined in Section 4.1 and Section 0, the per cartridge sedimentation area for the
selected unit must be checked. NJDEP requires a minimum per cartridge sedimentation area
of 0.37m?. It is calculated by dividing the minimum sedimentation capacity for each unit
diameter (Table 4-8) with half the minimum sump depth of 600 mm and the total number of
cartridges. The minimum provided sump depth assumes half of the provided sump to be

filled with sediment.

The minimum per cartridge sedimentation area sets the system MTFR, as discussed in
Table 4-4. This results in larger units having unoccupied cartridge receptacles in the cartridge
deck. Design engineers may use additional cartridges for increased sediment mass load
capacity; however the system MTFR, used to check against the target water quality

treatment rate, must not be exceeded.
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Table 4-8 Design sediment capacity for typical Auckland Jellyfish Filter manhole configurations

Model Diameter| Max #. Of cart:idges Sediment capacity® (1) Sediment.ation arzea
(m) available per cartridge (m°?)
1050° 2 255 0.42

1200 3 340 0.35°

1800 7 765 0.35°

2300 11 1246 0.38

3000 19 2152 0.37°

3600 28 3087 0.36°

Vault Varies Varies Varies®

1. Sediment capacity is based on a 600 mm (2ft) sump depth and assumes 305mm of sediment depth in the
sump. Systems may be designed with increased sediment capacity. 2 This is the maximum allowable number
of cartridges that achieves the minimum NJDEP per cartridge sedimentation area. The 2300mm, 3000mm,
and 3600mm diameter manhole configurations have unoccupied cartridge receptacles within the cartridge
deck, that may be used for increased mass load capacity. Where more cartridges are used, designers must
check the respective MTFRs (Table 4-4) are not exceeded. 3 Although the calculated per cartridge
sedimentation area is below the NJDEP minimum, the values are within 7 percent of the requirement, and
were regarded suitable for the Auckland region. 4. The sedimentation area in a vault configuration sets the
MTER of the unit as it is reduced to 0.370 m” per cartridge. More cartridges may be used for increased mass
load, but the system MTFR should not be exceeded.

Design requires establishing the balance between site constraints, unit dimensions and filter
cartridge selection required to treat the target WQF and site sediment loading. For example,
a smaller unit with longer length cartridges may results in a greater system MTFR and total
load capacity compared with a larger unit with shorter length cartridges. In addition,
increasing the driving head for a system with the same unit diameter and cartridge number

and length, results in an increased MTFR but the same sediment load capacity.

Design should select an appropriate combination of the approved driving head, unit
diameter (limiting the number of cartridges) and cartridge length, which results in a Jellyfish
Filter system that achieves and closely matches the target WQF and site sediment loading to
avoid under/oversizing and keeping within design limits such as the maximum per cartridge

drainage area and minimum per cartridge sedimentation area.
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4.3 Sizing for retention or detention

A Jellyfish Filter provides minimal volume storage, but can be installed downstream of a
detention facility. In such cases the Jellyfish Filter receives a relatively low flow rate (orifice-
controlled release flow rate) from the detention facility compared to flow rates that would
be treated if the Jellyfish Filter received the site runoff directly. In such cases, design of the
Jellyfish Filter and the required number of filter cartridges is typically based on the projected
annual sediment mass load (see Section 4.2) transported to the device. The maximum flux

must also be maintained to below those specified in Section 4.1.2.

The Jellyfish Filter does not provide retention by the system alone, but may be installed
upstream of a retention device. Levels and potential backwater effects must be checked and
accounted for in driving head calculations. Driving head and design flow calculations must

remain within the approved limits listed above.
4.4 Comparison with overseas studies

The design approach of stormwater treatment devices in New Jersey and Ipswich vary. While
New Jersey uses a design storm for device sizing, Ipswich uses a continuous simulation
model (MUSIC).

The lellyfish Filter has been certified using a design storm (16mm/hr) sizing approach,
however the field test results used for certification based the Jellyfish Filter size on historical
rainfall data monitored at the field test site, rather than the New Jersey design storm. The
historical data showed 2 out of 15 monitored storm events generated peak runoff flow rates
that exceeded 200 GPM. Subsequently a Jellyfish Filter model with a maximum treatment
flow rate (MTFR) of 200 GPM was selected (standard JF4-2-1 with 457 mm of driving head)
to monitor performance over 25 storm events. The historical and during field testing
observed rainfall measurements were at least 3 times that of the New Jersey design rainfall
intensity. Nevertheless, had the design storm been used for sizing, the device size would
have still been the same for the field test site, due to it being the smallest available model
size. However the device, from a pure design perspective that is based on the 16mm/hr
design storm, was oversized for the site. For the interim recognition approval, the

IH

theoretical “oversizing” is considered not relevant, since historical and observed rainfall
intensities were similar and the device demonstrated its ability to efficiently remove TSS
above the ALWP requirement, despite the site’s observed high (median of 51mm/hr) and
greater than Auckland rainfall intensity. However, it does highlight the importance of
matching design rainfall intensity with a representable average design year to ensure

adequate device design that appropriately manages the WQF of a site. Field test
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performance results may have been worse, had the New Jersey field study device been sized

based on the New Jersey design storm and had a smaller device been available for selection.

The Ipswich Jellyfish Filter size was based on the Australian continuous simulation model,
MUSIC, which uses local rainfall data. This was further cross-checked using another
continuous simulation model, PCSWMM, with nearby local rainfall data that ensures
capturing and treating 90 % of site runoff on an annual average basis. In this case, 90 % of
the cumulative runoff volume gave a target WQF of 159GPM (10L/s) and equated to a
rainfall intensity of 21mm/hr for the test site. This rainfall intensity was similar to the median
observed rainfall intensity of 19mm/hr, indicating adequate sizing. The Ipswich study also
selected a Jellyfish Filter with 2 Hi-flo and 1 Draindown cartridge (with a MTFR of 200GPM),
but installed the unit within a slightly smaller manhole (1000mm) that is similar to the

smallest Jellyfish Filter configuration proposed for Auckland (1050mm).

Both Ipswich and New lJersey studies sized their Jellyfish Filter using local rainfall data.
Median rainfall intensities observed during testing, were approximately two and five times
that of the Auckland design rainfall intensity respectively, indicating the device’s ability to
remove TSS under high rainfall intensity conditions. Likewise, despite the differences in
rainfall intensities, site characteristics, and influent PSDs, both field studies achieved similar
median TSS removal rates for the qualifying storm events, and exceeded the ALWP
requirement for TSS removal. However it should be noted that the Ipswich study did not
provide the minimum sedimentation area per cartridge of 0.37m% a NIDEP certification
requirement. The effect of this is unknown, since maintenance information for the study was
not included within the interim report and only 5 months of performance data was analysed.
It is anticipated that the unit would require an earlier than the typical annual cleanout, as
sediment (under the same loading) is anticipated to build up faster given the reduced
sedimentation area within the smaller unit diameter. If cleanout is done annually, the
reported TSS removal performance is anticipated to worsen between maintenance intervals.
It will be of value to assess the effect on performance and maintenance where the minimum
sedimentation area criteria was not achieved at a later point; however design of Jellyfish

Filter configurations in Auckland should follow design as discussed in Section 4.0.

Given the above, the flow based and sediment mass based sizing approach described in

Section 4.1 and Section 4.2 is regarded as appropriate for use in the Auckland context.
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5.0 Device Installation

Jellyfish Filtration cartridges can be installed after the upstream catchment and site is
stabilised and any accumulated sediment has been removed from the Jellyfish Filter
structure and upstream diversion structure. Installation should follow Stormwater360

manhole installation guidelines.

Important notes regarding the installation of the Jellyfish Filter structure are described in the

following sections.
5.1 Head loss

The differential in upstream and downstream water level provides the minimal driving head
required to overcome minor cumulative friction loss through the system and commence
flow through the system. Driving head design requirements are discussed in Section 4.1.3

and backwater effects on driving head calculations must be evaluated.
5.2 Footprint

The required device footprint varies depending on the selected Jellyfish Filter unit size (Table
4-4) selected to meet design targets for the site, discussed in Section 4.0. Design requires
establishing the balance between site constraints, unit dimensions and filter cartridge
selection required to treat the target WQF and site sediment loading. For example, a smaller
unit with longer length cartridges may results in a greater system MTFR and total load
capacity compared with a larger unit with shorter length cartridges. In addition, increasing
the driving head for a system with the same unit diameter and cartridge number and length,
results in an increased MTFR but the same sediment load capacity. The cartridge length

selection is limited by the per cartridge maximum inflow drainage area.
5.3 Structural loading

The manhole or rectangular structure constructed of either precast concrete or fibreglass
and available in various configurations, serves as a vessel for long-lasting structural support

of the system.

Installation of manholes should conform to local specifications and all elevation should be
verified to ensure continuous forward flow and filtration treatment through the Jellyfish

Filter cartridges.

More information can be found in the manufacturer Owner’s Manual and Technical Manual.
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5.4 Overflow, diversion, or bypass

Designs for both offline and online configurations exist. New Jersey certification, and thus
Auckland Council, requires systems to be constructed offline. Consequently online
configurations with optional internal bypass pressure relief pipe(s) fitted into cartridge

receptacle(s), are not discussed at the time of this report.

Standard offline configurations have an external bypass using an upstream diversion
structure, with the elevation difference between the top of the diversion weir and the invert
elevation of the system’s outlet pipe setting the design driving head. Flow in excess of the

design flow rate overtops the diversion weir and bypasses the system.

System performance is pro-longed between maintenance services when designed in an

offline configuration.
5.5 Shallow or Low Cover Installations

The Jellyfish Filter system can be designed for shallow applications using a hatch cover to
provide adequate access to all the cartridges within the unit. Generally the minimum cover
depth is governed by the height of the maintenance access wall. However if there is no hatch
cover, the minimum cover for maintenance access needs to be 1520mm measured from the

invert elevation of the outlet pipe to the underside of the hatch or converter slab.
5.6 Sump Drain

Standard Jellyfish Filters typically maintain a pool of water in the lower chamber between
storms. Maintenance is triggered when the backwash pool has more than 76mm of water

after 12 hours of dry weather have elapsed since the most recent rainfall/runoff event.

Where the sump is required to be drained between storms, a sump drain can be installed to
slowly drain the lower chamber pool to the subgrade in infiltration applications or to an

approved alternative point of discharge other than the stormwater network.
5.7 Pre-treatment

The Jellyfish Filter has an in-build pre-treatment channel, which, regardless of above or
below deck inlet configuration, acts to slow the flow velocity and removes coarse sediment
(generally > 50 microns), particulate bound pollutants attached to coarse sediment

(nutrients, toxic metals, hydrocarbons), free oil and floatables trash and debris.

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation 34



5.8 Construction discharge and commissioning

Installation of a Jellyfish Filter system requires excavation and is often installed as part of a
wider construction process requiring soil disturbance. If the Jellyfish Filter is placed online
before the site is stabilised, construction sediment may reduce the capacity of the cartridges
for the design goal of removing post-construction sediment. If construction sediment is

allowed to enter the system, more frequent maintenance of the system is likely required.

It is necessary to verify elevations using precise survey techniques. All Jellyfish Filter
elevations are based on the outlet pipe invert elevation (assuming the outlet pipe is centred
in the hole provided) and the Jellyfish Filter was designed and fabricated around the outlet

elevation, unless otherwise stated.

The level and elevation of the manhole base section should be verified. The manhole

structure should conform to the New Zealand standard.
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6.0 Inspection & Maintenance

Periodic inspection and maintenance is required to ensure that the Jellyfish Filter system

continues to operate at design efficiency:

- Inspection refers to regular checking of the system interior to ensure that it is operating
as designed and to determine whether maintenance is required.
- Maintenance is focused on pollutant removal and filter cartridge service as the Jellyfish

Filter has no moving parts

System performance can be compromised if:

- Sediment in the manholes accumulates beyond 300 mm in depth — potentially reducing
filter cartridge life and sediment removal efficiency. Sediment capacities (see

- Table 4-8) are based on a 600 mm minimum sump depth and assumes half of the sump to
be filled with sediment.

- Filter cartridges become saturated with sediment — may not provide filtration treatment
at the designed water quality flow rate and unfiltered water may bypass filter cartridges

- Qil capacity is exceeded during an oil spill(s) — subsequent spills may not be captured and
potential fouling of the filter cartridges

- Debris clogs the system inlet — reduced removal efficiency for sediment, hydrocarbons,
and gross pollutants

- Backwater conditions may occur from a downstream blockage — reducing removal

efficiency of sediment, hydrocarbons, and gross pollutants

The minimum Inspection and maintenance procedures, approved in the NIDEP final
certification, are summarised in Table 6-1. Table 6-1 provides initial inspection and
maintenance guidelines, it may be necessary to adjust the inspection/maintenance schedule
depending on the actual operating conditions encountered by the system, i.e. sites with
higher than expected sediment loads may require more frequent inspection and
maintenance. Refer to Appendix C for the Stormwater360 Ltd. Jellyfish Filter Inspection and

Maintenance Procedures.

Manufacturer maintenance guidance for Jellyfish Filters can also be found in the Imbrium

Jellyfish Filter Owner’s Manual.

A NIDEP requirement is that a maintenance plan must include all of the items identified in

Stormwater Management Rules N.J.A.C 7:8-5.8, including:
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- List of inspection and maintenance equipment and tools

- Specific corrective and preventative maintenance tasks

- Indication of problems in the system

- Training of maintenance personnel

Table 6-1 Jellyfish Filter inspection and maintenance details

Item Detail

e Post-construction — prior to putting the system into service

e Twice during the first year of operation

e Inspection frequency based on maintenance plan developed in the first year
Inspection e Immediately after an oil, fuel or other chemical spiII1

System inspection includes the checking of sediment and oil depth in sump,
floatable pollutant accumulation, backwash pool depth after at least 12hours
of dry weather since the last rainfall/runoff event, and checking of the internal

components for obvious damage.

Maintenance

Unit clean-out once sediment depth reaches half the provided sump depth
(typically 305mm) with generally a minimum of once per annum cleaning
frequency. Sediments and accumulated floatable litter are removed using a
vacuum hose through the maintenance access wall or, for larger systems,
using a combination of a garden hose (to break up sediment on the bottom)
and vacuum hose.

If oil is present (tested by using an oil dipstick or sampling tool in the
maintenance access wall), the oil layer should be pumped off using a small
pump or tubing or vacuum hose for small oil amounts

Unit clean out immediately after an oil, fuel or chemical spill

Decanting of water from the lower chamber using a vacuum hose

Filter cartridge cleaning, re-commissioning or replacement every 12 month or
when the automatic backwash feature no longer functions due to cartridge
saturation with sediment; whichever occurs first. The ceasing of the backwash
function and saturation of the filter cartridges is indicated if the backwash
pool contains more than 76mm of water after 12 or more hours of dry
weather have elapsed since the most recent rainfall/runoff event.

If required, refill lower chamber with water after vacuuming of sediment,

floatables and water

Access for cleaning

Access is via the standard surface manhole access cover or a custom door for
inspection and vacuum removal of water and pollutants. A maintenance
worker can climb down the ladder built into the structure’s sidewall to access
the cartridge deck for manual cleaning or cartridge replacement, but should

be careful not to step directly onto the backwash pool weir.
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Item

Detail

Disposal of materials

Disposal of recovered pollutants and spent filter cartridges varies depending
on local guidelines, but in most areas pollutants are, once dewatered,
disposed of in a sanitary landfill. The sediment is not anticipated to be
classified as hazardous waste. Decanted water is disposed of to the sanitary
sewer, if permitted by the local regulatory authority, or into a separate
containment tank.

Petroleum-based pollutants should be disposed of by a licensed waste

management company.

Health & safety for

device entry

Confined space entry training and certification is required, since some of the
maintenance procedures require manned entry

Lightweight cartridges allow manual lifting to a worker on the cartridge deck.
Cartridges are recommended to be removed and replaced one at a time,

leaving no more than one opened receptacle/hole exposed for safety.

1 Note that sheen at the outlet does not mean the unit is not working. A rainbow or sheen can be visible at oil

concentrations of less than 10 mg/L.

The maximum treatment life of the Jellyfish Filter systems appears to yet be unknown.

Whilst statements about the design and inspection and maintenance procedures extending

the life-cycle of the system are made, the provided information does not advise on an actual

maximum treatment life. However, a requirement of the WSDoE CULD and PULD

certification is, amongst others, that the company is to conduct load testing on the filter to

determine the maximum treatment life of the system. It is assumed that more information

will become available once Imbrium Systems has submitted QUAPP for Ecology review by

30/06/2015, which meets the TAPE requirements for attaining a GULD certification for basic

TSS, phosphorous, and oil treatment.
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7.0 Summary & Conclusions

This report summarises a review of the information provided to Morphum by the agent for

the Jellyfish® Filter system in New Zealand, Stormwater360 Ltd.

The evaluations are split into two parts, this report (part 1) summarises a review of the
information provided to Morphum by Stormwater360 Ltd regarding the Jellyfish® Filter
(Jellyfish Filter) system and evaluates the performance against the Air, Land and Water Plan
(ALWP). Part 2, to be completed at a later date, evaluates the performance of the Jellyfish
Filter against the Proposed Auckland Unitary Plan (PAUP).

NJDEP certified configurations were amended and provided by Stormwater 360 based on
standard manhole configurations for Auckland use. An Addendum to the Jellyfish Filter
Technical Manual for Design in Auckland was also provided. These local configurations have
been compared against the NJDEP certification and confirmed as acceptable in meeting the

ALWP requirements for 75% sediment removal, as per the detail contained in Section 4.0.

As a result of this review, we conclude that the Jellyfish Filter can be granted interim
approval from the date of issue for use on private sites for offline configurations at 300-
457mm of driving head with a standard 150mm backwash pool weir height. This approval
does not extend to use on public sites, roads nor for devices to be vested to Auckland
Council. To extend for use on public sites vested to Auckland Council, the device will need to
be certified under Auckland Council’s new products approval process. Other public

organisations (e.g. AT and NZTA) may have their own separate product approval process.

Interim recognition will be provided for a maximum period of 3 years and a review on the
installation and performance of any devices installed is likely to be undertaken as part of any

extension request. Auckland Council may amend, extend or revoke approval.

Appendix D provides a Practice Note regarding installation of the Jellyfish Filter system and

Appendix E provides the conditions for PDE approval.
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Appendix A Jellyfish Filter Detail

Jellyfish Filter Physical Description

The Jellyfish Filter® is described within manufacturer specifications as an engineered
Stormwater quality treatment technology featuring pre-treatment and membrane filtration
in a compact stand-alone treatment system that removes a high level and wide variety of
Stormwater pollutants. Stormwater pollutants are removed at high treatment flow rates
with minimal head loss and low maintenance costs. The lightweight Jellyfish cartridges filter
the influent stormwater by providing an extraordinarily large amount of membrane surface

area, resulting in superior flow capacity and pollutant removal capacity.

The systems comprises various structural and functional components including: a cylindrical
(manhole) or rectangular structure; a rigid-high-strength fibreglass cartridge deck; a
maintenance access wall; cartridge receptacles; Jellyfish membrane filtration cartridges;
cartridge lids with flow control orifice or blank for unoccupied cartridge receptacles; a
separator skirt; a backwash pool weir; an optional bypass pressure relief pipe(s); a deflector
plate; standard covers, rectangular hatches, or inlet grates for maintenance access; and

built-in steps or ladder(s) for maintenance personnel.
Treatment Mechanisms

Pretreatment:

- Traps oil, trash and debris outside the filtration zone
- Coarse particles settle to the sump (generally > 50 microns)

- Separator skirt protects the cartridge from floatables contamination

Filtration:

- Membrane filtration tentacles capture fine particles as small as 2 microns demonstrated
from Laboratory and Field testing

- Removes a high percentage of particulate bound pollutants including nutrients, metals,
hydrocarbons and bacteria

- High surface area membranes ensure long-lasting treatment
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Self-cleaning:

- During filtration, vibrational pulses dislodge sediment from the membrane surfaces
- After every storm peak, filtered water backwashes membrane filtration tentacles

- Sediment is continuously removed from the tentacles by gravity
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Appendix B NJDEP Final Certification
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For esch hi-fOow canridge, the maximem inflow iz 1,4% gpin asd a maximem infow drinage
area i 012 impervious seres, for coch inch of cartridge bangthe
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Table 1
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Standard (54" Cartridge Length) Jedtyfinh® Filber Models
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Table 2

Maximum Treatment Flow Rate and
Mazimism Inflow Drainage Anea
for Various Jellyfish™ Cantricdgs Lemsgihs
Cartridee Maximum Treatment Maximum Inflow
Length Flow Rata Drainags Araa
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Appendix C Maintenance Requirements

NJDEP minimum Maintenance Requirements

. i
JEﬂyﬁ'EH imbrium

Appendix A

Imbrivm Systems Jellyfish® Filter
Inspection and Maintenance Information

Jellyfish® Filter Inspedtion and Maintenance

Regulor inspedion ond maintenanoa ore proven, cost-affectivs woys to moximize wabar
raspwrce protection for all shormwater polletion controd practices, and ore reguirad o
insure propar fenctioning of tha Jellyfish Fither. Inspecdion of tha Jellyfish Fitar is sosily
parformad from tha surfocs, while propar maintenance reguires o combination of
procadures conduchad from tha surfoce ard with worker sniry inte tho structurea.  The
Jallyfish Rilter’s patented tochnology has noe moving parts, keeping the process simpla.

Pleosa rafer to tha following information and guideBras bofore conducting inspection and
mairdenonce activities.

When & inspecics needed?

s Postrorstruction inspection is reguirad pricr to putting the Jallyfish Filter inta
SOrvico.

= & minimum of two iRspections ore requirad during the first year of operafion to
oocurately assess the sedimont ond flootable pollvtant occumulation, and fo ersurs
that the outomatic bodceosh feahura & funclicning proparly.

* Inspoction frequency in subsequent years i based on the mainfenorce plan
devalepod in the first poar.

*  Inspoctions must alse be performad immediately after an oil, fsal or ofher dwamical
spill.

Whan & mainfenance service nesded?

®= For optimum performance, tha weit must be cleaned out orce the sedimant depth
reaches 12 inches of ocoumulation. Gengrally, the miremem cleaning freguency is
once annually, althowgh the frequency can be bosed on historical mspection rasults.

# Filter cortridgas must be deaned ord re-commissioned, or replaocad, evary 12
menths or when tha ovtomatic bockwash feoture no longer funclions, whicheyver
ocours first. The aviematic backwash function will bo disabled if the filtar
cartridges become saturated with sadiment. This safurated condition is indicoted if
the badowash peol contains mora than 3 inches depth of watar aftar 12 or more
hours of dry woathar have olopsed sinca the most recent rainfall/nooff ovant

s The unit must b clearad out immadiataly affer an eil, fuel or dhemical spill.
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What conditions con compromise the Jellyfish Filter's pedormaonce #

¢ I sediment ooccumulatas beyord 12 inches in depth, filter cortridge life and
sodimant removal effidency moy be roduced.

= [f filter cortridges boecome soturated with sediment, the system may rot provide
filtration treatment at the designed watar quality flow rote, ord unfiltored woter
may byposs the filker cartridges.

= [f an oil spills] axoesds tha oil copocity of tha systam, subseguant spills may not be
captured and may cowss foulng of tha filtler cortridges.

* [f debris clogs the inlet of the systam, resoval efficiency of sediment,
hydrocorbons, and gross polivtants may ba reduced.

= [f o dowrstreom blodeoge oooers, o bodrosoter condition may ooour in tha system
and removal effidancy of sediment, hydrocarbons, ond greoss polluvbonts moy be
roducod.

What frodeing is reguired?

Tha Jellyfish Filter & inspectad ond mointained by professional vaoum deaning sardics
providers with expariencs in the mointenance of underground tanks, sewars and catch
basirs. 3irce some of the maintenance procedures reguire manned entry infe o Jellyfish
strudture, only profassional moinfenorce servics providers frained in confined spoce eniry
procadures should antar the wessel 3ervice provider companies typically have parsonnal
who ara trained ord cortified in confirad spoca antry procedures oocording fo lecal,
stote, ond federal srordords.

Far typécal imspection ord maintenoncs activities, no spedfic sapplemental troiring is
required for the Jallyfish Filter. Information provided in this document or the Jollyfish Filher
Cremar's Maonual confains seffident guidance to mointain the syshem proparly.

What equipmenf is typicolly required for inspection®
=  Maonholo occess cover lifting ool

= {Jil dipsfick or sampling tool
* Sediment probe

»  [Flashlight
= Camara
= [Dataolog

* Safgty conas ond coution tape
= Hard hat, safety shoes, sofety glosses, and chemical-rasistont glovas

Haow is the Jellyfish Riter nspected?

= The Jallyfish filter system con ba Pspected from the serfoce throwgh tha standard
surfoca manhols ocoass cover or custom doors.

* Sediment and oil depth inspections are performed with o sadiment probe and oil
dipstick. 3adiment and oil depth ore meazerad through the: mainfenarce acoess
wall.

*  Yisual inspection for flootable pollvtont oocumulation sech os Btter ond
hydrocorbons is also performed by shining a flashlight inko the moinfenorce ocoass
wall.

*  Yisual inspecion of tha bockwash pool [&-irch Righ kidney-shopad or oval-shopod
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wair] should also be performed to chedk for shandicg water in the pool. If of loast
12 howrs of dry weother hova slapsed sSnce the most recent roinfoll/ nuncff avwent
ond the bodeeash pool contains more than 3 indvas of water, this condition
indicates that the filker corfridges are soturated with sediment ord should ba
cleoned or replocad.

Inspections also imeolva a visual inspection of tha temal components of tha systom
for obvious damage.

What equipmenf is typicolly required for moistesance ¥

¥acuum trudc equipped with water hose and jet nozzle

dmall pump and fubing for odl removal, if recassary

Manhols ocoess cover lifting tool

il dipsfick or sampling foal

Sediment probe

Flashlight

Camara

Data log

Safaty corms and coution taps

Hard hats, safety shoes, safaty glosses, chamical-resistant gloves, and hearing
profection for servioe providers

{>os onolyzer, raspiratory gear, and sofaty bomess for spedally frained
porsonnil if confingd spoce oniry is requinad

Eeplocamant corridges are requined if manval deaning ond re-commisssoning of
axisting corfridges i not possible or odo-guote to restors propar systom funchion.
Jallyfish Cortridge Badcflush Pipe

How is the Jellyfish Riter mainfoined?

The Jalbyfish Filter com be maintained through tha standard surface manhola oocoss
cover. All gocess covars should be remowad to provide additional light and
wontilation. f oestom doors ware instolled instaad of fromes and covers, open all
doors.

If the filter carfridges ore to be manually bockflushed (sea procedurs below],
porform the moreal backflush sardice prior to voomwm removal of sediment,
floatable, and water (i.e. perform the monual boddofiesh with tha lowar chambar
full of waoter).

Insert the odl dipstick or sampling tocl into the mointenanoe ocoass wall. K oil is
prosant, pump off tha oil loyar into separate contaimmant using o small pump and
tubing. Some moirdenorce service providars may clad to use the voomem hose if
thia il omount is small.

Maintenancs deaning of oocumulated floatable lifter and sediment is performad
with @ wocuum hoss insarfad through the mainfenonce acoess wall.

Using tfa wocuvum hose, decont the waoter from the lower dhomber to the sanitary
sowar, if parmitted by the locol regulating owtharity, or info o separote
conitairerant bonk.

Ramova the sedimant from tha bofhom of the wnit using the woouum hose.

For larger kallyfish Flters, (6-ft, 10-f, 12-ft diomater), complate sedimant removal
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may be facilitated by inserting o gorden hose sproyer through a hola in tha
cartridge dedk where a blark cartridge lid [ro orifice in the cortridge Bd] or filter
cartridge has beon removed. Uss the gordan bose sprayer fo break up sedimont
on the boftom of wessel that is forthest from tha maointenancs accass wall, baing
caraful rot to cut or othoryize domoge the filker tanfocls mambroras with
oxcassive water pressurc. [[obo: Use of o gaordan bose sproyer is recommondad.
Do not use a high prassure jet sprayer or power washer, os excossivg woter
prossurs may damage the filkar tentacle membranes] Rinse the loosened sedimont
toward the mantenonce oooess wall for easy voouum removal.

To oocoss tha carfridge dedk for manwal claaning or replocemont of filtar
cartridges, descend the laddar that is built inte structura’s sidewall, obsarving oll
precoutions for safe and proper confingd space eniry. Mote that tha cartridge
deck may be slippery. Cara should be takan to avoid stepping diredly onto the
bodrwosh pool weir, a5 domage maoy rasult.

& manval bockflush of ta cartridges is recommanded o remova a high
perconioge of oooemuloted sediment from tha fillrofion fanfocles, restore flow
capacity, ord axtend the sarvice life of the corridges. & Jellyfish Corfridge
Backflush Pipa (1 2-inch diamater x 40-inch lorgth aleminum pipe with flapper
walve) may be purchossd from Imbrium 3ystoms that allows eoch cartridge to bo
selectively bodowoshad wsing woter that is supplad from either (o) the provicushy
decanted water storad in a vodior track compartment; [b) clean water from a
soporote water treck daliversd fo the site; or (c] woter from o nearby fire hydrant
aor other claan water source. HOTE: Marwal baddflushing of the corridgas i bast
porformad with the lower chomber full of water (i.e. prior fo vaomming out tha
sedimant, floatablas, and woter]. This ensures that o wiform boddfesh pressure is
applicd across all of tha filter medio surfoce area.

Mowugl backflush procedwre: Twist the throoded cartidgs Bd on the cartridgs
recopioche countar-clodosise to ramove the Bd and expose the cartridge heod.
|HOTE: Do mot step directly ento an exposed corridge heod when o corridge
lid is remowed, os excessive downward foroe neoy domoge the carridge
receptacle and reswlt in injury if the carridge head is ferced throwgh the
receptacle and into the lower chamber.] Ploos the Jellyfish Cartridge Boddflesh
Pipe over the carfridge recaptocle such that tha gosioet on the bottom of tha
Backflush Pips is seoted on the rim of the corfridge receptacle. Fill the Bodkfhesh
Pipe with woter [opproximotely 14 gaollons). Pull the cord to open the floppor
walve and backflush tha woter through tha cartridge. Rafill tha Pipe and boddflesh
o seoond time. Tha full Fipe contants should dirgim down fo tha fop of the opon
flapper valve [30 inches from the top of tha Pipe) within approximotely 15
soconds to romove a high percantoge of occumulated sedemont ond restors tha
flow copocity of the carfridge. Remove tha Fipe ond re-install tha Bd hand-tight.
For tha mast thorough bodkdflushing, baddflush the Droirdown Cartridge[s] first,
followed by the Hi-Flo Cartridges, thon finish with @ final single bockflush on th
Draindown Cartridgeds). |HOTE: The Hi-Flo Carfridgses are those carfridges within
the kidroy-shopoed &-inch high bodesash pool weir. The Draindewn Cartridges are
those corfridges cutsda the badowash pool weir. See tha diogram below for
refarence | When baddflushing o cartridge, it & important fo keap the Bds in plocs
on all othar cartridges both as o sofety procodion and so thot woter displocsd
from tha lower chamber during backflushing i properly fitkered when discharged
to the top of the cartridge dodk.
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Diptiowal neonwal rinsing procedwre: If monwal bockwashing using the Jallyfish
Cartridge Boddlesh Pipa is ineffoctive in restoring odegueote corfridga flow
capadity, carfridges may be removed, manually rirsad, and ro-commissoned. "With
tha threoded carfridge lid remaved, slowly and carafully remows the carridga
from tha racoeptock wing the lifting loops in the carridge kead. [HOTE: Skould o
snag ooour, do not force the cartridge wpward s this maoy result in domage to tha
tentacles. Instead, gontly rotate the cortridge with a sight sideways mofion fo
clear the snag and remove the carfidge.] Remove the corridge from the wassel, as
rinsing s best performed outside the vessel Immediataly reploca the lid on tha
axposad receptack ‘hole os o sofety precautior. Using o garden hose sprayer,
direct tha woter sproy ot an ongle oooss the tenbede mambrane serfocs, starting
ot thi top of the tentode and workdng downword. For most affective rinsing,
remove eoch tentode from the corridge keaod plote by wsoewing the aftachment
mut, and parform o 340 degres ringe of aach tenfocl. Be-ottod tha rirsad
tantocles to the heod plote and re-commission tho cleoned cortridge. i manual
rinsing cannot ba perfarmad, or if inspection upon rirging indicotes domoge to the
tentacles, provisions must be moda to reploce the spant or damogad tentades with
now tontacles. Contoct mbrium Systems to ordar roplocement fentocks.

How corfridges ara lighteaight (lass than 20 pounds), ord con be easily lowerad
down to o worker on the corfridge dedc Care should bo taken rot to band or
ather«iss damoge tha tentaces during the hordleg and installation procadures.
Fer maximum safaky, it is recommended that aadch corfridge be remeoved ard
roploced one ot o fime, such that thara is never more than one carridga

rocoptock /hole axposed.

Affor vooeaming out sediment, floatoblas, and water, re-fill the lower dwomber
with watar where required by the looal jurisdiction.

What & required for proper disposal?

Disposal requirements for recovered pollutonts and spant filker corridges many
wary deponding on local guidefros. In most orgas the sodiment ond spont filter
cartridges, once dowatered, can be disposad of in o sonitary landfill. It is not
anficipatad that tha sedimant would bo classified o hazardous wasta.

What obout o spifls?

Patrolowm-based pollutants copturad by tha Jallyfish Fitbar (il /chomical fual spills)
should be removed ond disposed of by a liconsed woste monogament company.
Although tha Jallyfish Filkar captures virteally all free oil, a sheoan ot the cutlat does
nod maan the unit izn't warking. A roinbos or shoon con be visibla ot oil
concentrations of lass than 10 mg/L [ppm).

What foctors affect the costs involved with inspection mainfenonce #

Inspection ond mainterorcs costs ara bosed on unit size, cartridge oount,
sadimant,oil ‘hozardous matarial leads, tronsportation distancas, tipping fees,
disposaol requiremants and other local regulotions. Mointenonce costs ong
onficipoted fo be substanfolly lowar im insfances where dirty corfridgas ons
manvally deaned ond re-commissioned raffar tham roploced with row corfridgos.
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Bolow & o of-oway schomotic of the Jellyfish Filter with key comporonts identifiad |4-f
diomwhar monhols configuration i depided)].

'FIGURE 1
i Jellyfish Filter and Components

E M rda e Suactire
s ¢ ousnppe
Msmenanss Aceeas 'Wal

Hi-Fo Camradges wirk Lids

i [rmi ndamen Cartricker mh irsvanh Poul ‘Wil

APl IV FIHGIEA IRITRS LA

. Saack i

Mot Separanar Skirt ot Shown

Thia Jeflyfish Filter has no moving ports to woar out and therefore mointenonce adivities
are gancrally fecused on pollutort remaovol ord filter carridge sarvica.
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Bolow is @ schematic of o Jellyfish Filter mambrare filiration carridge. The extracrdinarily
high surfoos aren of fwa membrone filtrofion tenbodes provides suparior flow ond
sadiment capacity os wall as low heod loss. Tontodes con bo sasily removed from the
heod plote and reploced.

FIGURE 2
Jellyfish Membrane Filtration Cartridge

Hagd PL
s Lifting Loags

[ ] B paiiigid Phal L=

The depth of sedimant and cil con ba
measared from the surfocs by using a
sgdimant probe or dipstick tuba equippad
with o ball check waolva ond insartad
through tha lellyfish Filter's moirdonorcs
oocess wall The large opering in the
maintenance aocess wall providas
corversoant aooass for inspecion and vaouum
remaval of watar and pollutants.
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3 . 5
L 2 - A5 - - TN
A mairdonorce worker stationed on tha surfoce esas o voowum hose fo evoosats watar,
sediment, ond debris from tha systom.

P

Thia benoefits of regulor inspection and maointenonca are many — from ensuring maximum
oporafion afficiency, to keoping maintenarcs costs low, o ta contincead protection of
nafural woterways — and provida the kay to the Jellyfish Filter's long ord effectiva service
lifa.

Ordering Replocement Parts

Jollyfish filter cortridgos, replocemant tentockes, carfridge lids, Jellyfish Corridge
Boddfiesh Fipas [for manual badkflushing), and othar sysham componants con ba orderad
by corfocting:

Imbrivm Systems Corporotion
1-BEE-279-882&
www.imbrivmsyshams.com

jrovised 3-26.13)
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Appendix D Jellyfish® Filter Practice Note

Background

Auckland Council Stormwater Unit (SU) has evaluated the Jellyfish® Filter against current

certification from the following two bodies:

e State of New Jersey Department of Environmental Protection (NJDEP) Approval of Use

for Manufactured Treatment Devices, and
e Washington State Technology Assessment Protocol-Ecology (TAPE) Program.

The Jellyfish Filter has been granted interim approval from the date of issue for use on
private sites for offline configurations at 300-457mm of driving head with a standard
150mm backwash pool weir height. This approval does not extend to use on public sites,
roads nor for devices to be vested to Auckland Council. To extend for use on public sites
vested to Auckland Council, the device will need to be certified under Auckland Council’s
new products approval process. Other public organisations (e.g. AT and NZTA) may have

their own separate product approval process.

Interim recognition will be provided for a maximum period of 3 years and a review on the
installation and performance of any devices installed is likely to be undertaken as part of

any extension request. Auckland Council may amend, extend or revoke approval.

Description

The Jellyfish® Filter is described within manufacturer specifications as an engineered
Stormwater quality treatment technology featuring pre-treatment and membrane filtration
in a compact stand-alone treatment system that removes a high level and wide variety of
Stormwater pollutants. Stormwater pollutants are removed at high treatment flow rates
with minimal head loss and low maintenance costs. The lightweight Jellyfish cartridges filter
the influent stormwater by providing an extraordinarily large amount of membrane surface

area, resulting in superior flow capacity and pollutant removal capacity.

The system comprises a self-cleaning mechanism, which automatically passively cleans the
membrane surfaces of the hi-flow cartridges, removing accumulated sediment from the
membrane surfaces and significantly extending their service life and maintenance interval.
The draindown cartridge reduces occlusion from sediments by controlling the design flow

through a flow control orifice in the cartridge lid.
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FRAME AND COVER

DRAINDOWN CARTRIDGE
HI-FLO CARTRIDGES -

AINTENANCE ACCESS
WALL (MAW)

~ ADDITIONAL RISER SECTION
[IF MESDED)

PIPE

OUTLET
{GROSTED IN OR BOOTED]

CARTRIDGE RECEPTACLES

RISER SECTION
(WITH JELLYFISH DECK)

MASTIC SEALANT -
AT EACH JOINT}

SEPARATOR SKIRT

Figure E 1 Example of a typical Jellyfish Filter

Sizing
Flow based sizing

In the Auckland context, stormwater devices sized using flow based methods must provide a
peak flow rate calculated based on a rainfall intensity of 10 mm/h for the catchment they
serve (Auckland Council, 2013). This definition is based on analysis of rainfall records over
the Auckland region, and is equivalent a volume based sized device following the TP10 (ARC,

2003) water quality volume design process.

Stormwater quality devices with little or no storage volume, such as the Jellyfish Filter, are
best sized to treat a defined Water Quality Flow (WQF) for the site which in Auckland’s case
is based on a 10 mm/h constant rainfall intensity. The Rational Method can be used to

calculate the runoff flows to the device (Auckland Council, 2013).
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Qs = CiA; EquationEl
where
Qq is the water quality flow in m3/h requiring treatment,
C is the runoff coefficient derived as outlined below,
A.is the catchment area in m?, and
i is the design rainfall intensity of 10 mm/h.

Auckland Council specifies use of C=1 for paved or otherwise impervious surfaces (ARC,
2003). Table E 1 provides a range of values for pervious surfaces. For sites with mixed

surface types, an area weighted composite C value should be used.

Table E 1 Range of typical runoff coefficient values for natural surface types (Source: DBH, 2011)

Natural Surface Types Rational Coefficient, C
- Heavy clay soils 0.30-0.40
- Medium soakage soil types 0.20-0.30
- High soakage gravel, sandy, and volcanic soil types 0.10-0.20
- Parks, playgrounds, reserves, lawns 0.25-0.30

The Jellyfish Filter is sized to treat the WQF for the site. For flow based sizing, the sum of the
product of the design flow rate for each cartridge type (Table E2) and the selected number
of respective cartridges is determined to achieve the target water quality treatment rate. A
minimum driving head is selected to suit the site, and is associated with a design flow rate

for each cartridge type and length.

Qupx Nyp + Qppx Npp = WQF Equation E2

where

Qur is the design flow rate for the hi-flo cartridge at a given cartridge length and driving
head, see Table E2 (Ips)

Nyr is the number of hi-flo cartridges

Qupp is the design flow rate for the draindown cartridge at a given cartridge length and driving
head, Table E2 (Ips)

Npp is the number of draindown cartridges

WQF is the target water quality treatment rate for the site (Ips)

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation D-3




Table E2 summarises the design treatment rates for Auckland available Jellyfish Filter
cartridges at the two approved driving heads, which equate to equal to or below the
maximum cartridge flux rate of 0.14 Ips/m2 for the hi-flow cartridge and 0.07 Ips/m2 for the

draindown cartridge.

Auckland Jellyfish Filter units are based on typical Auckland manhole sizes. Each unit has an
associated number of available cartridge receptacles, setting the maximum treatment flow
rates (MTFR) for the particular unit. Table E3 lists typical Jellyfish Filter manhole
configurations with their associated number of available cartridge receptacles and calculated
system MTFR based on standard length cartridges with a typical driving head of 457mm.
Other manhole configurations or sizes were not included in the review. Any other
configurations would need to meet the sizing criteria outlined in this report. The MTFRs for
the same Jellyfish Filter configurations with differing cartridge lengths and/or driving head

can be determined using Equation E2.

For systems that experience submerged or backwater conditions due to dry weather, base
flow or tidal effects, driving head calculations must account for water elevation during the
backwater conditions and must remain within approved design limits. The Jellyfish Filter will
continue to operate during forward flow despite backwater conditions, but the maintenance
access wall height may need to be increased to ensure floatable capture and the backwash
weir height may need to be increased to ensure function of the automatic passive backwash

feature.

It is noted that the designer is responsible for ensuring the hydraulic design of the connected
units does not affect the performance/treatment efficiency of the units, nor that of the
upstream stormwater system. The manufacturer is responsible to inform the designer of this

responsibility.

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation D-4



Table E2 Jellyfish Cartridge hydraulic loading rates

2
Backwash HF design flow rate’ DD design flow rate’ I Fluxrate (Ips)
. Filtration
Head® pool Cartridge
S | . surface
eight engt
(mm) g g gpm Ips gpm Ips area (m2) HF bb
(mm)
457 150 1372 80 5.0 40 2.5 35.4 0.14 0.07
1016 59 3.8 30 1.9 26.2 0.14 0.07
686 40 2.5 20 13 17.7 0.14 0.07
381 22 1.4 11 0.7 9.8 0.14 0.07
305 150 1372 48 3.0 28 1.8 35.4 0.09 0.05
1016 36 2.3 21 1.3 26.2 0.09 0.05
686 24 15 14 0.9 17.7 0.09 0.05
381 13 0.8 8 0.5 9.8 0.09 0.05

1 New Jersey approved driving heads. 2 Design flux rates are equal or below the respective maximum cartridge flux rates stated in Section 4.1.2.
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Table E3 Design flow capacities for standard Auckland Jellyfish Filter offline configurations

System MTFR?

Manhole . Hi-flo cartridges Draindown
dia® (mm) (No) cartridges (No) (GPM/Lps)
1050 JF1050-1-1 1 1 120/7.5
1200 JF1200-2-1 2 1 200/12.5
1800 JF1800-3-1 3 1 280/17.5
JF1800-4-1 4 1 360/22.5
JF1800-5-1 5 1 440/ 27.5
JF1800-6-1 6 1 520/32.5
2300° JF2300-6-2 6 2 560/ 35
JF2300-7-2 7 2 640 / 40
JF2300-8-2 8 2 720/ 45
JF2300-9-2 9 2 800/ 50
JF2300-10-2 10 2 800/ 50
3000" JF3000-10-2 10 2 880/ 55
JF3000-11-3 11 3 1000/ 62.5
JF3000-12-3 12 3 1080/ 67.5
JF3000-13-3 13 3 1160/72.5
JF3000-14-3 14 3 1240/ 77.5
JF3000-15-3 15 3 1320/82.5
JF3000-16-3 16 3 1400/ 87.5
JF3000-19-4 19 4 1400/ 87.5
3600" JF3600-17-4 17 4 1520/ 95
JF3600-18-4 18 4 1600 / 100
JF3600-19-4 19 4 1680/ 105
JF3600-20-4 20 4 1760/ 110
JF3600-21-4 21 4 1840/ 115
JF3600-22-4 22 4 1920/ 120
JF3600-23-4 23 4 2000/ 125
JF3600-24-4 24 4 2080/ 130
JF3600-27-5 27 5 2080/ 130
Vault® varies varies Varies
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Manhole Hi-flo cartridges Draindown System MTFR’
Model No.
dia’ (mm) (No) cartridges (No) (GPM/Lps)

1 Smaller and larger systems may be custom designed.

2 MTFRs are based on standard cartridge length, 1372 mm and a standard driving head (457mm). The design
engineers has to determine the system MTFR using Table E2 and Equation E2 for varying cartridge length and
driving head configurations.

3. The MTFR for the 2300mm diameter unit occurs with the JF2300-9-2 model. This leaves one unoccupied hi-
flo cartridge receptacle. Designers may add one more hi-flo cartridge (JF2300-10-2) for increased sediment
capacity; however its MTFR should not exceed that of the JF2300-9-2 unit.

4. The MTFR for the 3000mm and 3600mm diameter unit occur with the JF3000-16-3 and JF3600-24-4 models
respectively. This leaves 4 unoccupied hi-flo cartridge receptacles for each manhole configuration. Designers
may add up to three hi-flo and one draindown cartridges to increase system sediment capacity; however their
MTFRs should not be greater than that of the JF3000-16-3 and JF3600-24-4 model respectively.

5. The Jellyfish Filter vault configuration is custom designed. Its MTFR occurs when the sedimentation surface
area is reduced to 0.370 m’ per cartridge. The design engineer has the option to add additional cartridges to
increase the mass load capacity of the system.

Initial Maintenance Frequency Estimate

Sizing Jellyfish Filters in Auckland is a two part step by step process described below, which
establishes the required number of filter cartridges for the site sediment loading, the
recommended maintenance frequency, and checks the maximum per cartridge
sedimentation area of the chosen Jellyfish Filter unit. This method gives an estimate only,

and field monitoring is required to confirm this proposed method and its assumptions.

Sediment mass load sizing may increase the required device size, but should not result in a

size reduction from the unit size established in flow based sizing.
Part 1

This sizing method gives an estimate for the maintenance frequency of selected filter
cartridges, and takes into account the catchment pollutant load and cartridge capacity. This
estimate will need to be verified and updated through field testing and maintenance records

that will be provided to Council through the consent conditions.”

Step 1: Determine expected annual mass load

Determine the annual mass load expected off the site (M) using the estimated
contaminate loads for differing land uses from Table E 4 and multiplying by the catchment

area:
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Table E 4 Estimated Loading rates (T.P.10)

Land use TSS (kg/ha/yr)
Road 281-723
Commercial 242 - 1369
Residential (low) 60 - 340
Residential (high) 97 - 547
Terraced 133-755
Bush 26-146
Grass 80-588
Roof 50-110
Pasture 103 - 583

Step 2: Determine the pretreatment removal efficiency and mass load reduction
Determine the pretreatment removal efficiency (Eyr) provided by external pretreatment
structure. Pretreatment removal credit can be used up to a maximum of 50 percent.
Pretreatment performance must be verified.

When the pretreatment removal efficiency is known, calculate the mass removed by the
pretreatment system (M) and deduct it from the annual mass load to determine the mass
load passed on to the filters (Mpass1)

More= (Epre) *(Miotal), and
Mpa551= (Mtotal) - Mpre

Step 3: Determine mass removal target

Estimate the filter efficiency (Efier), required to meet the overall system efficiency target,

and the mass to be removed by the cartridge filters (Mijter).

Mitter = (Efilter) * ( |\/Ipassl)

Step 4: Determine load capacity of filters

Calculate the total load capacity of the proposed Jellyfish filter (LCrier) by adding the load
capacity for the number of Hi flo (HF) and drain down (DD) cartridges in the device. Table E
5 lists this load capacity of different cartridge sizes. Stormwater360 recommends that an

80% safety factor be applied to synthetic sediment mass load testing.

LCriter = 0.8 x ((#HF Carts X LCHF) + (#DD Carts x LCDD))
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Table E 5 Loading capacity of Jellyfish Filter cartridges

Cart length Filter cartridges loading capacity (kg)
(mm) HF DD
380 15.9 7.7
684 28.6 14.1
1014 42.2 20.9
1368 56.7 28.6

Step 5: Determine the maintenance frequency of the Jellyfish filter cartridges

Determine the estimated maintenance frequency using the mass captured by the filter

annually (M filter) to determine the estimated maintenance frequency as follows:
Estimated maintenance frequency = LC (Filter)/ Msiier

Where the estimated maintenance frequency is less than 12 month, additional Jellyfish Filter
cartridges may be needed to increase sediment capacity. Alternatively additional inspections

and maintenance activities may be required.

Part 2

Once the required unit size and number of cartridges has been established following flow
based sizing and Part 1 of sediment load based sizing, the per cartridge sedimentation area

for the selected unit must be checked to prevent a reduction in TSS removal performance.

At a minimum, the per cartridge sedimentation area should be 0.37 m?, and is calculated by
dividing the minimum sedimentation capacity for each unit diameter (Table E6) with the
minimum provided sump depth and the total number of cartridges. The minimum sump
depth is 600 mm of sump below the bottom of the cartridges, and calculations assume half
of the provided sump (typically 300 mm) to be filled with sediment. The sedimentation area

per cartridge available for the different manhole configurations is shown in Table E6.

Design requires establishing the balance between site constraints, unit dimensions and filter
cartridge selection required to treat the target WQF and site sediment loading. For example,
a smaller unit with longer length cartridges may results in a greater system MTFR and total
load capacity compared with a larger unit with shorter length cartridges. In addition,
increasing the driving head for a system with the same unit diameter and cartridge number

and length, results in an increased MTFR but the same sediment load capacity.
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It is recommended to select an appropriate combination of driving head, unit diameter
(limiting the number of cartridges) and cartridge length, which results in a Jellyfish Filter
system that achieves and closely matches the target WQF and site sediment loading to avoid
under/oversizing and keeping within design limits such as the maximum per cartridge

drainage area, minimum per cartridge sedimentation area, and maximum unit MTFR.

Table E6 Design sediment capacity for typical Jellyfish Filter manhole configurations

Model Diameter| Max #. Of cart:idges Sediment capacity® (1) Sediment.ation arzea
(m) available per cartridge (m°)
1050° 2 255 0.42

1200 3 340 0.35°

1800 7 765 0.35°

2300 11 1246 0.38

3000 19 2152 0.37°

3600 28 3087 0.36°

Vault Varies Varies Varies®

1. Sediment capacity is based on a 600 mm (2ft) sump depth and assumes 305mm of sediment depth in the
sump. Systems may be designed with increased sediment capacity. 2 This is the maximum allowable number
of cartridges that achieves the minimum NJDEP per cartridge sedimentation area. The 2300mm, 3000mm,
and 3600mm diameter manhole configurations have unoccupied cartridge receptacles within the cartridge
deck, that may be used for increased mass load capacity. Where more cartridges are used, designers must
check the respective MTFRs (Table E3) are not exceeded. 3 Although the calculated per cartridge
sedimentation area is below the NJDEP minimum, the values are within 7 percent of the requirement, and
were regarded suitable for the Auckland region. 4. The sedimentation area in a vault configuration sets the
MTER of the unit as it is reduced to 0.370 m” per cartridge. More cartridges may be used for increased mass
load, but the system MTFR should not be exceeded.

A Jellyfish Filter provides minimal volume storage, but can be installed downstream of a
detention facility. In such cases the Jellyfish Filter receives a relatively low flow rate (orifice-
controlled release flow rate) from the detention facility compared to flow rates that would
be treated if the Jellyfish Filter received the site runoff directly. In such cases, design of the

Jellyfish Filter and the required number of filter cartridges is typically based on the projected
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annual sediment mass load (see sediment mass load sizing) transported to the device. The

maximum flux must also be maintained to below those specified in flow based sizing.

The Jellyfish Filter does not provide retention by the system alone, but may be installed

upstream of a retention device. Levels and potential backwater conditions must be checked

and accounted for in driving head calculations. Driving head and design flow calculations

must remain within the approved limits listed above.

Construction and Installation

The following aspects must be considered during Jellyfish® Filter design and installation:

- Head loss

Provide minimum design driving head (within approved limits) to achieve the design
flow rate and continuous forward flow and filtration treatment through the Jellyfish

Filter cartridges.

Assess for submerged or backwater conditions, and increase maintenance access wall
height for floatable capture and backwash weir height for the functioning of the

automatic passive backwash feature were necessary

- Device footprint

Sufficient to ensure the combination of driving head, number and length of cartridges
achieves and closely matches the target WQF and site sediment loading and keeps
within design limits such as the maximum cartridge design flux, maximum unit MTFR,

and minimum per cartridge sedimentation area (Table E2, Table E3, and Table E6)

- Structural loading

The manhole or rectangular structure constructed of either precast concrete or

fibreglass serves as a vessel for long-lasting structural support of the system

Installation of manholes should conform to local specifications and all elevation
should be verified to ensure continuous forward flow and filtration treatment

through the Jellyfish Filter cartridges

- Bypass

The Jellyfish® Filter must be installed as an offline system; flows above the Auckland

Council Water Quality Design Storm must be bypassed.

Stormwater360 Jellyfish® Filter Interim Proprietary Device Evaluation D-6



- Shallow or Low Cover Installations

e The minimum cover is governed by the height of the maintenance access wall.
However if there is no hatch cover, the minimum cover for maintenance access
needs to be 1520mm measured from the invert elevation of the outlet pipe to the

underside of the hatch or converter slab.

e Shallow systems designs are achievable and include a hatch cover for access to all

cartridges
- Sump Drain
e Systems typically maintain a pool of water within the lower chamber

e Maintenance is triggered once the backwash pool has more than 76mm of water

following 12hrs of dry weather since the most recent rainfall/runoff event
e The pool of water can be drained between storms using a sump drain
- Pre-treatment

e The Jellyfish Filter has an in-build pre-treatment channel, slowing the flow velocity
and removing coarse sediment, particulate bound pollutants attached to coarse

sediment, free oil and floatables trash and debris.
- Construction discharge and commissioning

e Ensure the site is stabilised prior to placing the Jellyfish Filter system online, or allow

for additional maintenance

e Verify all elevations. All Jellyfish Filter elevations are based on the outlet pipe invert

elevation, assuming the outlet pipe is centred in the hole provided.

e Verify the level and elevation of the manhole base section. The manhole structure

should conform to the New Zealand standard.
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Inspection and Maintenance Requirements

Periodic inspection and maintenance is required to ensure that the Jellyfish Filter system

continues to operate at design efficiency:

- Inspection refers to regular checking of the system interior to ensure that it is operating

as designed and to determine whether maintenance is required.

- Maintenance is focused on pollutant removal and filter cartridge service as the Jellyfish

Filter has no moving parts

An initial maintenance plan for sites using the Jellyfish® Filter must be submitted to Council
for approval prior to the device becoming operational. The initial maintenance plan shall
incorporate, at a minimum, the maintenance requirements for the Jellyfish® Filter in
accordance with the manufacturer’s Jellyfish® Filter Owner’s Manual. The site specific

detailed maintenance plan should also include, but is not limited to, the following items:

List of inspection and maintenance equipment and tools;

Specific corrective and preventative maintenance tasks;

Indication of problems in the system; and

Training of maintenance personnel.

The required maintenance interval is dependent upon the degree of pollutant loading from a
particular catchment. Therefore, Auckland Council does not endorse or recommend a “one

|II

size fits all” maintenance cycle for the Jellyfish® Filter system.

- Typically Jellyfish Filter maintenance includes the cleaning, recommissioning or replacing
of filter cartridges (every 12 month or if cartridge saturation is indicated); vacuum
removal of sediment, floatables, and water; pump off of oil layer. An estimate of the
required maintenance frequency is established in Jellyfish Filter sizing for sediment mass

loading and should be verified through field monitoring.

- Owners/operators must inspect Jellyfish® Filter systems for a minimum of one
maintenance cycle (as established in Part 1 of Sediment mass load based sizing) from the
start of post-construction operation to determine site-specific maintenance schedules

and requirements. Owners/operators must conduct inspections quarterly.

- Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and use
methods capable of determining either a decrease in treated effluent flow rate and/or a

decrease in pollutant removal ability.
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- When inspections are conducted, the following serves as maintenance triggers:
e Sediment depth reaches half the provided sump depth (typically 300mm)

e The backwash pool contains more than 76mm of water after 12 or more hours of dry
weather have elapsed since the most recent rainfall/runoff event, indicating

cartridge saturation
e Presence of oil
e Debris clogs the system inlet

e Backwater conditions occur from a downstream blockage

After the first maintenance cycle of operation (as established in Part 1 of Sediment mass
load based sizing), owners/operators must conduct inspections based on the findings during
the first cycle of inspections. The owner/operator may revise the initial maintenance plan
after the first maintenance cycle of operation, based on the findings during the first
maintenance cycle of inspections. The final, potentially revised, maintenance plan outlining
long term routine inspection and maintenance requirements shall be submitted to Auckland
Council for approval, with appropriate evidence from inspections during the first
maintenance cycle of operation supporting the proposed long term routine inspection and

maintenance frequencies.
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Appendix E Conditions of Proprietary
Device Evaluation approval

Auckland Council approves the use of the Stormwater360 Ltd. Jellyfish® Filter for 75% TSS

removal under the ALWP on private sites using a standard Jellyfish Filter model provided

that the project design is consistent with the following conditions:

1.

Design and installation must be in accordance with the Auckland Council Jellyfish®
Filter Practice Note. If conditions affecting operation or design parameters vary from
those included in the consent application, or the requirements of the Jellyfish® Filter
Practice Note are no longer met, an application for variation of consent must be

applied for by the consent holder.

Owners/operators must submit a signed maintenance contract for the first three

maintenance years.

Owner/operators must submit an initial maintenance plan for sites using the
Jellyfish® Filter following the requirements outlined in the Auckland Council Jellyfish®
Filter Practice Note and allowing for maintenance provisions and processes in
accordance with the manufacturer’s Jellyfish® Filter Owner’s Manual. Where
specifications in the Auckland Council Jellyfish® Filter Practice Note vary to those in
the manufacturer’s Jellyfish® Filter Owner’s Manual, the Practice Note guidance
takes priority. This initial maintenance plan must be approved by Auckland Council

prior to the device becoming operational.

During the first year of operation, owners/operators must conduct inspections at a
supplier specified initial maintenance frequency to determine the optimum
inspection and maintenance schedule based on specific site characteristics. The
owner/operator shall submit a final maintenance plan outlining long term routine
inspection and maintenance requirements to Auckland Council for approval, with
appropriate evidence from inspections during the first year of operation supporting
the proposed long term routine inspection and maintenance frequencies.

The owner/operator must retain the following records and provide to Auckland
Council at the end of each year of operation, for the life of the device.

a. Signed records of inspections

b. Signed records of performed maintenance activities including photographs
before, during and after maintenance and any other comments of relevance to
the device.

c. Copy of current maintenance contract if renewed in the last 12 months
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