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1.0

Introduction

1.1

Background

1

Ariki Tahi Sugarloaf Wharf Limited (ASTWL) is proposing to upgrade the existing facilities at Ariki
Tahi Sugarloaf Wharf (ATSW) Coromandel Harbour in order to provide suitable separation of
recreational and commercial users at the Wharf, and to ensure that Ariki Tahi can efficiently and
safely handle the expected increase in harvested aquaculture from the Firth of Thames.
The proposed activities and works associated with the upgrade of Ariki Tahi include:


The dredging of approximately 30,000 m3 of the seabed to the north of Ariki Tahi to provide for an
all-tide approach channel to the Wharf (along with periodic maintenance dredging);



The reclamation of approximately 6,900 m2 of seabed via the establishment of a blockwall /
seawall, revetment and armouring, and the use of dredged material as fill;



The establishment a separate commercial facility over the existing facility, including a separate
access off Te Kouma Road (with an automated gate) and carparks for commercial vehicles and
trailers. The commercial facility will also include a storage area for equipment and an enclosed
area for forklifts and other equipment. Up to five berths for commercial vessels are proposed, with
three berths orientated in a northwest / southeast direction and two berths orientated in a
northeast / southwest direction;



The establishment of a separate recreational facility, including a 25 m long groyne and dual boat
ramp, to the southeast of the existing facility, including a separate access off Te Kouma Road and
carparks for vehicles and boat trailers;



The retention of the existing boat ramp in the commercial area;



The relocation of the maintenance grid to the east of the recreational area, including a single lane
boat ramp to access the grid;



The access to Ariki Tahi from Te Kouma Road will be lengthened to provide access to both the
commercial and recreational areas. Signage warning of a concealed entrance is proposed;



Stormwater treatment and disposal infrastructure; and



A kiosk and toilet block.
This report presents the proposed stormwater management solution for the upgraded wharf.

1.2

Project location

The ATSW is located on Te Kouma Road, Te Kouma on the south side of the Coromandel Harbour as
identified in Figure 1.
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Wharf location

2.0

Stormwater assessment

2.1

Site description

The site currently consists of an asphalt and concrete hardstand area of approximately 3,770 square
metres (m2). The existing wharf is shown in Figure 2.

Figure 2

Existing wharf
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Existing stormwater system

The current wharf is drained by means of overland flow that is captured by two catchpits that drain
through two oil separation systems. The existing system discharges directly into the harbour within the
vicinity of the existing oil separation systems. The layout and position of the existing system in shown
in Figure 3. The operational capacity of the existing oil separation system is unknown at this stage and
will be confirmed during detailed design.
The stormwater runoff from the Te Kouma Road drains across the entrance due to the camber of the
road. The road section east / upstream of the entrance drains directly road embankments on either
side of the road. The entrance forms a localised low point on the road and the runoff from the crest of
the road across this section forming part of the overall wharf catchment area.

Figure 3

2.3

Existing drainage

Stormwater management requirements

The hardstand area of the proposed wharf upgrade is set out in Table 1.
Table 1

Wharf upgrade

Zone

Area (m2)

Current wharf

3,770

Commercial upgrade

3,340

Recreational upgrade

3,560
10,670

Total
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The current wharf system is not connected to a municipal system, and it discharges directly into the
harbour. In relation to stormwater quantity, post-development runoff mitigation is not required because
there are no capacity or flooding concerns in the harbour environment. The main aspect to address as
part of the stormwater system design for the upgrade proposal is the quality of the stormwater runoff.
The stormwater that is generated from the proposed wharf upgrade is subject to the water quality
treatment requirements set out in the Waikato Regional Infrastructure Technical Specification (RITS)
Section 4.2.3.5. Table 4.4 of the RITS states that uncovered carparks larger than 750 m2 are regarded
as a high contaminant load profile land use.
The proposed wharf upgrade will therefore require the following


Gross pollutant treatment to prevent gross pollutants entering the harbour. This can be achieved
via catchpit filters, treatment swales, sediment forebays or coarsely screened pipe outlets or / or
proprietary treatment devices.



An on-site water quality treatment stage because of the ‘high risk’ status of the site. This is
required to treat stormwater runoff and address the following treatment requirements:

3.0

-

75 % removal of Total Suspended Solids (TSS);

-

Maximum practical removal of metals;

-

Maximum practical removal of nutrients;

-

Maximum practical removal of hydrocarbons; and

-

Removal of gross pollutants.

Proposed Stormwater Management System

The stormwater management system proposed will cover the current wharf area as well the proposed
reclaimed areas. The proposed wharf areas can be separated into the two following areas:


Commercial expansion; and



Recreational expansion.

The commercial expansion is indicated by the green hatch and the recreational expansion by the
yellow hatch as shown in Figure 4. The layout plan of the proposed wharf expansion is also included in
Appendix A.
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Proposed wharf upgrade

The proposed treatment train for stormwater runoff system will consist out of the following elements
installed in series:


Standard catchpits with sumps;



Gross pollutant trap;



Proprietary treatment device; and



Oil and water separator prior to discharge to the coastal marine area.

4.0

Hydraulic design

4.1

Assessment methodology

The post-development runoff for the wharf (inlets and pipelines) has been used in the design. The
Rational Method for runoff has been used based on a 10-minute time of concentration. This method is
appropriate for the catchment area of the site which is impervious and will have a fast runoff response.
The post development scenario has been adjusted for climate change according to the Waikato
Regional Council Stormwater Runoff Modelling Guideline. A 16.8 % increase in intensity has been
allowed for which is equivalent to a mean temperature increase of 2.1° to 2090.
The piped stormwater system has been assessed for a 10-year ARI level of service storm event for
the network. The piped stormwater network will be limited to the footprint of the wharf and will be
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drained via standard inlet structures and a pipe network connected to the proprietary treatment
devices prior to discharge.
The proposed new outlets for the commercial wharf will sit flush with the block wall. The outlets fot the
recreational wharf will extend out through the riprap far enough to avoid blockage by boulders. The
sizing and location of these pipes will be detailed during the future detailed design phase and be
designed in accordance with relevant standards.
Overland flow is direct to the harbour in events larger than 10-year ARI.

4.2

System requirements

4.2.1

Stormwater runoff calculations

The post development input and runoff calculations are shown in Table 2.
Table 2

Post development runoff

Input / Design Element

Outcome

10 ARI (I)

96.90 mm/hour

10 ARI with climate change (I)

113.18 mm/hour

Runoff Coefficient (C)

0.9

Existing Wharf

106.67 L/s

Commercial Wharf (Reclaimed area)

94.50 L/s

Recreational Wharf (Reclaimed area)

100.73 L/s

Total peak runoff rate

301.91 L/s

4.2.2

Hydraulic requirements

Detailed design of the wharf has not yet been completed. The following requirements or aspects will
be considered for the new drainage system as a whole as part of the detailed design process.


Minimum pipe cover, grades and diameters will be as per the RITS and/or Thames Coromandel
District Council (TCDC) requirements;



The hydraulic grade line will be checked against the downstream tide level as well as against sea
level rise; and



The high flow by-pass capacity of the proprietary treatment device will be verified against the
peak runoff from the wharf.

4.3

Stormwater treatment

4.3.1

Oil and water separator

It is proposed that an oil and water separator be installed in series with the drainage system. The oil
and water separator will be installed before the GPT device. Details of the type of oil and water
separator will be confirmed during the detailed design phase.
4.3.2

Gross pollutant trap

A gross pollutant trap (GPT) is proposed to be installed in series with the oil and water separator and
prior to the inflow into the proprietary treatment device. The proposed GPT for the wharf upgrade is
the ‘Cascade CS4’ (suppled from Stormwater360), however this will be confirmed during the detailed
design phase.
4.3.3

Proprietary treatment device

The water quality volume design will be based on 1/3 of the 2-year ARI 24-hour rainfall event but be
limited to 30 mm. As 100 % of the development runoff will be treated via the proprietary devices, the
water quality flow through rate / intensity will thus be based on 10 mm/hour. Please refer to Section
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7.4.3 of the Waikato Stormwater Management Guideline4 regarding the rainfall limitation and intensity
figures.
Stormwater 360 has recommended the StormFilter cartridges be used as the primary means of runoff
treatment for this site, however this will be confirmed during the detailed design phase. Preliminary
design information is provided Appendix B.
The following table provides a summary of the design elements for the StormFilter proprietary
treatment device.
Table 3

Proprietary Device Design Elements

Design Element / Input

Outcome

Catchment Area

10,670 m2

Water Quality Volume

30 mm

Stormwater quality intensity

10 mm/hour

Stormwater quality required flow rate

26.68 L/s

Design StormFilter treatment flow rate

26.98 L/s

Number of StormFilter cartridges required

19

A product brochure and preliminary drawings of the devices are included in Appendix B.

5.0

Low impact design scoring matrix

This section considers the scoring based on the Waikato Regional Council Stormwater Management
Guideline Low Impact Design (LID) Scoring Matrix.
The scoring requirements are as per Table 6.2 of the Waikato Stormwater Management Guideline.
With the stormwater proposed to be discharged to the harbour, the runoff quality is deemed as a
“moderate priority” and thus no existing natural features need to be protected under the provisions of
the guidelines.
It is however noted that the nature of the development does not allow for conventional LID initiatives
(such as wetlands, swales, etc.), and the guidelines and scoring matrix is generally not appropriate for
a project of this nature.

6.0

Conclusion

The proposed wharf stormwater design will focus on stormwater runoff quality. Peak runoff quantities
do not impact any other existing systems or natural drainage systems. Attenuation is not required
because stormwater can be discharged into the harbour (which is not sensitive to discharge volumes).
Stormwater quality is deemed as a “moderate priority” as per the Waikato Regional Council
Stormwater Management Guidelines due to the harbour not being as sensitive as streams or
estuaries. The LID scoring matrix is not considered to be appropriate for this specific development due
to the limitations of LID initiatives feasible to the development.
The treatment will be achieved by means of a gross pollutant trap and proprietary treatment device
connected in series to the existing oil and water separator system., all of which will be addressed
during the detailed design phase.
In summary, it is considered that the proposed upgraded wharf can be serviced appropriately from a
stormwater perspective.

7.0

Limitations

This document was prepared for the sole use of Ariki Tahi Sugarloaf Wharf Limited, the only intended
beneficiaries of our work. Any advice, opinions or recommendations contained in this document should
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be read and relied upon only in the context of the document as a whole and are considered current to
the date of this document. Any other party should satisfy themselves that the scope of work conducted
and reported herein meets their specific needs. AECOM cannot be held liable for third party reliance
on this document, as AECOM is not aware of the specific needs of the third party.
This document was prepared for the purpose described in our proposal dated 28 July 2020 and as
agreed to by Ariki Tahi Sugarloaf Wharf Limited. From a technical perspective, the subsurface
environment at any Site may present substantial uncertainty. It is a heterogeneous, complex
environment, in which small subsurface features or changes in geologic conditions can have
substantial impacts on water and chemical movement. Uncertainties may also affect source
characterisation assessment of chemical fate and transport in the environment, assessment of
exposure risks and health effects, and remedial action performance.
AECOM’s professional opinions are based upon its professional judgement, experience, and training.
These opinions are also based upon data derived from previous reports and the testing and analysis
described in this document. It is possible that additional testing and analysis might produce different
results and / or different opinions. AECOM has limited its investigation to the scope agreed upon with
its client. AECOM believes that its opinions are reasonably supported by the testing and analysis that
have been done, and that those opinions have been developed according to the professional standard
of care for the environmental consulting profession in this area at this time. That standard of care may
change and new methods and practices of exploration, testing, analysis and remediation may develop
in the future, which might produce different results.
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STORMFILTER™

High efficiency /
low maintenance
stormwater filter.

Siphon-actuated filtration The Stormwater Management StormFilter® cleans stormwater
through a patented passive filtration system, effectively removing pollutants to meet the most
stringent regulatory requirements. Highly reliable, easy to install and maintain, and proven
performance over time, StormFilter products are recognised as a versatile BMP for removing a
variety of pollutants, such as sediments, oil and grease, metals, organics, and nutrients. These
systems come in variable configurations to match local conditions and come with prolonged
maintenance periods to ensure long-term performance and reduce operating costs.
How does it work?
During a storm, runoff passes through the filtration media and
starts filling the cartridge center tube. Air below the hood is
purged through a one-way check valve as the water rises. When
water reaches the top of the float, buoyant forces pull the float
free and allow filtered water to drain.
After the storm, the water level in the structure starts falling.
A hanging water column remains under the cartridge hood until
the water level reaches the scrubbing regulators. Air then rushes
through the regulators releasing water and creating air bubbles
that agitate the surface of the filter media, causing accumulated
sediment to drop to the vault floor. This patented surfacecleaning mechanism helps restore the filter’s permeability
between storm events.

Stormfilter Cartridge
AiR lOCK CAP WiTH
CHECK VAlVE

liFTiNg TAB
FlOAT VAlVE
OuTER MESH

FilTER MEdiA

HOOd

CENTER TuBE
SCRuBBiNg REgulATOR

uNFilTEREd
WATER

uNFilTEREd
WATER

FilTEREd
WATER

uNdER-dRAiN
MANiFOld
FilTEREd WATER

Proven Performance
• New Zealand’s only independently verified filter by Washington Department of Ecology, New Jersey

uNdER-dRAiN MANiFOld
CAST iNTO VAulT FlOOR

VAulT
FlOOR

Stormfilter Vault

Department of Environmental Protection and USEPA’s Environmental Technology Verification program).

• Approved Auckland Council >75% TSS removal and approved on high trafficked roads (>20,000 V.P.D)
• Over 550 x StormFilter’s installed throughout New Zealand-treating over 3.7 million m2 of
catchment area

• 8th generation of the product. Design refined and perfected over two decades of research and experience

Contact details

StormFilter Benefits
Underground Systems
Maximise Profitability
• Save land space allowing denser
developments reducing sprawl
• Add parking spaces and increase
building size, increasing profitability
• Compact design reduces
construction and installation costs
by limiting excavation

•

•
•
•

Reliable Longevity & lower
maintenance costs
Self cleaning hood prevents surface
blinding, ensures use of all media and
prolongs cartridge life
1-3 year maintenance cycles
8 years maintenance experience –
1-5 year contracts with cost guarantees
Minimal or no standing water. Lower
disposal costs

Stormwater360
freephone:
0800 STORMWATER
(0800 786769)
www.stormwater360.co.nz

www.stormwater360.co.nz
Superior Hydraulics
Multiple cartridge heights gives design solutions for site
restraints.
Small
Footprint

Minimum
Hydraulic
Effect

740
mm

Low Head
Loss

350
mm

510
mm

Perlite is naturally occurring puffed volcanic ash.
Effective for removing TSS, oil and grease.
ZPG™ is a multi-purpose media option approved for highly
trafficked sites or sites with high metal loadings. ZPG is
a mixture of Zeolite, Perlite and GAC (granular activated
carbon). ZPG is ideal for removing soluble metals, TSS, oils
and grease, organics and ammonium.

System Size

Cartridge
Size

Media Choices
Our filtration products can be customised using different
filter media to target site-specific pollutants. A
combination of media is often recommended to
maximise pollutant removal effectiveness.

69cm

46cm

30cm

Other hydraulic benefits
• Low hydraulic effect as low as 350 mm head loss
• Zero surcharge of inlet pipe unlike upward flowing filters
• Can be operated with tail water e.g tidal conditions
• Online and offline configurations can limit hydraulic effects

Zeolite is a naturally occurring mineral used to remove
soluble metals, ammonium and some organics.
GAC (Granular Activated Carbon) has a micro-porous
structure with an extensive surface area to provide high
levels of adsorption. It is primarily used to remove oil and
grease and organics such as PAHs and phthalates.

Configuration
Stormfilter’s can be configured in any drainage structure. Please contact SW360 for a customised design.
Precast vault	

DryWell/Soakage

• Simple installation – arrives on-site fully
assembled

• Available for new construction and retrofit applications

• Treats medium sized sites

• Provides treatment and infiltration in one structure
• Easy installation
• Shallow and Rock soakage models available

High Flow

• Treats flows from large sites
• Consists of large, precast components
designed for easy assembly on-site
• Several configurations available, including:
Panel Vault, Box Culvert, or Cast-In-Place

Detention

• Meets volume-based stormwater treatment
regulations
• Captures and treats site specific Water Quality
and Quantity Volume
• StormFilter cartridges provide treatment and
control the discharge rate
• Can be designed to capture all, or a portion, of the WQv
• Detention vault configured to provide pre-treatment

CatchPit/ Curb-Inlet

• Provides a low cost, low drop, point-ofentry configuration

precast manhole
• Provides a low drop, point-of-entry configuration

• Treats sheet flow from small sites

• Uses drop from the curb inlet to the conveyance
pipe to drive the passive filtration cartridges

• Accommodates curb inlet openings from
1 to 3 metres long

• No crane required (Hi-AB lifting for most sizes)
• 1050-2400mm diameter sizes available

Project Details
Project Name

Te Kouma Wharf

Project Number

Project Address

Te Kouma Wharf, Coromandel

Local Council

Other

Location

Coromandel

Author

Francois Basson

Catchment Details
Reference

Catchment Type

Runoff Coefficients (C)

Area, m2 (A)

Product, m2 (CxA)

Existing Wharf

Hardstand/Road

0.90

3770.00

3393

Commercial Wharf

Hardstand/Road

0.90

3340.00

3006

Recreational Wharf

Hardstand/Road

0.90

3560.00

3204

Totals

-

0.90

10670

9603

Rainfall Intensity (iwq):

10.00 mm/hr

*Note: The chosen rainfall intensity value is to treat 90% of annual rainfall (10mm/hr for Auckland region as per Auckland Council. 5mm/hr for Christchurch region as per
Christchurch City Council, and 10mm/hr for other councils). If unsure, please contact Stormwater360

Output
Required treatable flow rate (Qwq)

26.68 L/s

Calculated using Rational method Qwq = C x iwq x A (L/s)

Cartridge size/height

69cm

Recommended hydraulic effect is 770mm, for lower
hydraulic effect option please contact Stormwater360

Media

Perlite

Other media options are available, please contact
Stormwater360

Design treatment flow rate per cartridge (Qcart)

1.42 L/s

No. of cart required (nCart)

19

Calculated - Qwq/Qcart (Rounded up to whole number)

Design StormFilter treatment flow (QSF)

26.98 L/s

Calculated - Qcart x nCart

Is QSF > Qwq?

Yes

StormFilter model required

Contact Stormwater360

Figure 1: StormFilter Cartridge

Please refer to drawing for footprint and size

Figure 2: StormFilter Vault

CASCADE SEPARATOR™

Innovative and efficient
hydrodynamic separator

ADVANCED SEDIMENT CAPTURE TECHNOLOGY
The Cascade Separator is the newest innovation in stormwater treatment. This innovative
hydrodynamic separator excels at sediment capture and retention while also removing
hydrocarbons, litter, and debris from stormwater runoff. What makes the Cascade Separator
unique is the use of opposing vortices that enhance particle settling and a unique skirt design
that allows for sediment transport into the sump while reducing turbulence and resuspension
of previously captured material. These two factors allow the Cascade Separator to treat high
flow rates in a small footprint, resulting in an efficient and economical solution for any site.
HOW DOES IT WORK?
As stormwater enters the Cascade Separator through
one or multiple inlets and/or a grate inlet, it impacts the
centre cylinder and is directed toward separate flumes.
It then travels through the opposing flumes enters the
centre chamber where vortices rotate in opposite directions
and facilitate enhanced particle settling. As water swirls
downward sediment settles into the sump and treated water
exits through the outlet window and exits the system.
When flows exceed the capacity of the flumes, the excess
water flows over the flumes and exits the system without
re-suspending or washing out previously captured pollutants.

GRATE INLET

CENTER CHAMBER

INLET CHAMBER

FLUMES
MULTIPLE
INLETS

OUTLET CHANNEL

OUTLET PIPE

CENTER CYLINDER

OUTLET DECK

SLANTED SKIRT

OUTLET WINDOW

PROVEN PERFORMANCE
The Cascade Separator has received the New Jersey
Department of Environmental Protection (NJDEP) Certification*

DRAIN DOWN PIPE

SUMP

*NJDEP testing based on Cascade Separator with one inlet pipe and no grate

CASCADE FEATURES AND BENEFITS
• Unique Skirt Design with Opposing Vortices resulting in superior TSS removal
& therefore smaller footprint and excavation size for a given treatment flowrate
(compared to other alternatives)
• Accepts a Wide Range of Inlet Pipe Angles allowing for design and installation flexibility
• Accepts Multiple Inlet Pipes eliminating the requirement and cost for upstream
receiving manholes
• Grate Inlet Option eliminating the need for a separate grate inlet structure
• Internal Bypass saving the requirement and cost of upstream bypass structures

CONTACT DETAILS

Stormwater360
freephone:
0800 STORMWATER
(0800 786769)
www.stormwater360.co.nz

• Clear Access to Storage Sump providing fast and easy maintenance

Nothing in this brochure should be construed as an expressed warranty or an implied warranty of merchantability or fitness for any particular purpose. See the Stormwater360 standard quotation or acknowledgement for applicable warranties and other terms and conditions of sale.
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• Range of Sizes Available to enable the most economical solution for your project

HATCHED AREA INDICATES
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PLAN
(ACCESS COVER AND LID REMOVED)
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DATE :

SIGNED :

DN1200 x 150 LID
ECCENTRIC Ø 900 HOLE
(BY SW360)

900 x 900 ACCESS COVER
CLASS D
(SUPPLIED LOOSE BY SW360)

NOTES

600 (MIN)

DN1200 x 600 BASED RISER
(BY SW360)

SOLIDS STORAGE SUMP

1350

DN1200 x 1800 RISER
(BY SW360)

1200 (DBI)
DEPTH BELOW INVERT

OUTLET
INVERT

700

PERMANENT
WATER LEVEL

MANHOLE COMPONENTS AND CONCRETE LID FITTED WITH SWIFTLIFT
ANCHOR POINTS. SPREADER BAR RECOMMENDED FOR MANHOLE
LIFTS.
2. UNIT SUPPLIED WITH INLET AND OUTLET HOLES CORE DRILLED.
3. SEALING / GROUTING OF MANHOLE COMPONENTS AND PIPES BY
CONTRACTOR. ENSURING LOCAL CODES AND REGULATIONS ARE
COMPLIED WITH.
4. ANY RISERS REQUIRED TO INCREASE THE DEPTH TO INVERT (DTI)
FROM THAT AS DRAWN TO BE SUPPLIED BY THE CONTRACTOR.
5. FOR A DTI EXCEEDING 5m PLEASE CONTACT 0800STORMWATER.
6. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT
DEVICE FROM CONSTRUCTION RELATED EROSION RUNOFF.
7. BACKFILL, BEDDING AND BUOYANCY DESIGN BY ENGINEER OF
RECORD.
8. CONCRETE MANHOLE RISERS ARE DESIGNED AND MANUFACTURED
IN ACCORDANCE WITH AS/NZS 4058 : 2007
9. CONCRETE MANHOLE BASES ARE DESIGNED AND MANUFACTURED IN
ACCORDANCE WITH NZS 3101 : 2006 & NZS 3109 : 1997
10. CONCRETE LID DESIGNED AND MANUFACTURED TO HN-HO-72
11. FOR REQUIREMENTS OUTSIDE OF DRAWING SPECIFICATIONS PLEASE
CONTACT 0800STORMWATER.
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SKETCH ORIENTATION
ON THE DRAWING

IF MULTIPLE INLETS ARE REQUIRED THEN PLEASE:

APPROX WEIGHTS

Ø 1200 N.B.
DN1200 X 600 MHB: 1250 Kg
DN1200 X 1800 RISER (INCL INSERT): 1350 Kg
DN1200 CONCRETE LID: 550 Kg
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