THREE WATERS MANAGEMENT PRACTICE NOTE

HCC 08: High Density Development — At Source Retention

1. INTRODUCTION

This Practice Note! outlines Hamilton City Council’s (HCC) preference for achieving at-
source retention for high density residential for both roof and external impervious
surfaces. These developments are typically multi-unit developments with shared roofs
and typically have multiple habitable levels. They may include commercial premises as
part of the development (such as apartments with retail or hospitality on the ground
floor). This Practice Note is intended to be used irrespective of zoning, to inform the
design of retention devices with shared spaces and services, where development may
benefit from optimisation through shared devices.

2. DESCRIPTION

In accordance with Plan Changes 12 and 14, residential and non-residential
development will require 10mm on-site retention of stormwater. This may differ based
on site specific requirements or due to requirements of an approved ICMP (where
ICMP’s were published prior to August 2022, District Plan rules will still be required).
This note provides general design guidance only; specific engineering design will be
required for each development. It is important to understand that site retention
requirements are put in place to support positive environmental outcomes.

Retention requirements are typically provided through a combination of rainwater
capture for reuse and/or soakage. High density development is also required to include
water quality treatment prior to soakage.

This Practice Note should be read in conjunction with other Practice Notes and the
Regional Infrastructure Technical Standards (RITS). Early engagement with HCC is
encouraged to ensure that appropriate retention and water quality treatment, where
required, is achieved. For a general overview of requirements, please refer to the
Practice Note HCCO1 Overview.

3. APPLICATION

3.1 District Plan

Rules 25.13.4.2 and 25.13.4.2A of the District Plan require that development over a
specified size include on-site retention of at least 10mm runoff depth. This can typically
be achieved through a combination of rainwater capture for reuse and/or soakage. The
District Plan specifies that treatment is required for contaminant generating surfaces,
including high density residential development prior to soakage?, with specific
requirements outlined in the RITS and relevant HCC Three Waters Practice Notes.
Where site infiltration capacity is insufficient the soakage aspect for external hardstand
areas can be replaced with an appropriately sized and approved water quality
treatment prior to discharge.

This Practice Note outlines the preferred approach to stormwater management for
high density residential development. The Practice Note also outlines how rainwater
capture for reuse can be implemented within high density development where shared
roofs are present to achieve this requirement. Linkage with soakage® and/or a water

1The Three Waters Management Practice Notes are Hamilton City Council controlled
documents and will be subject to ongoing review. The latest version can be downloaded from
the Hamilton City Council website: https://hamilton.govt.nz/property-rates-and-
building/compliance/three-waters-management-practice-notes/
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quality device* will be required to fully meet this requirement. Please refer to Practice
Note HCCO1 Overview for more information.

There are other requirements in the District Plan that apply to the installation of
stormwater management devices including rules for amenity and setback distances.
Ensure that your application for consent includes consideration of all applicable rules.

3.2 Where can | use this Practice Note?

Zoning within the central city encourages intensification through terraced housing and
multi-storey apartment buildings. The rainwater reuse methods outlined in this
Practice Note are suitable across zones where multiple residential units share the same
roof.

This Practice Note also provides advice on design considerations for stormwater
management of shared hardstand.

3.3 Preferred Treatment Train

Practice Note HCCO1 Overview outlines HCC's preferred treatment train for high-
density residential development. This is summarised below, with further detail
provided in HCCO1.

e 10mm retention through rainwater reuse and/or soakage (where
appropriate) for all impervious surfaces (roofs and hardstand)

e Water quality treatment of external impervious surfaces (must be prior to
soakage or discharge to a water body or stormwater network)

3.4 Treatment references

The following phrases have been used to describe different types of treatment
required.

Pre-treatment: A device to reduce sediment and gross pollutants (litter)
prior to a soakage device or rain tank. The primary function of this device is
to increase the life of the device by reducing sediment buildup in the base.

Water Quality Treatment: A device designed to remove contaminants from
water that may enter groundwater or the receiving environment (such as
heavy metals and nutrients).

4. DESIGN APPROACH

4.1 Stormwater device selection and ownership

Selection of stormwater treatment devices is critical to the long-term viability of any
solution to mitigate potential development impacts. The optimal solution for high
density residential and mixed-use developments needs to consider the finished site
layout, intended occupancy and opportunities to provide shared assets to support
intended outcomes. This is best achieved under a unit title land tenure arrangement
that clearly documents the legal obligations for funding of and decision making for the
ongoing operation and maintenance of the stormwater management devices.

2 Operative District Plan, Rule 25.13.4.2 h), or Rule 25.13.4.2a Note 2.
3 Refer to Practice Note HCCO3 Soakage
4 Refer to Practice Note HCCO1 Overview

4.2 Managing roof runoff

In most instances, where discharge via infiltration/soakage is not viable, managing roof
runoff can best be achieved through above ground rainwater tanks where collected
rainwater is pumped to supply suitable non potable uses in some or all units (such as
toilet flushing or cold-water laundry). In isolated cases a below ground tank may be
considered preferable, however there are significantly different risks associated with
this configuration®, and these must be discussed with HCC early in the design process.

Ideally roof runoff reuse should be achieved through each unit having a single tank that
collects water from their own roof and supplies their own non-potable demands. If
this cannot be achieved (such as for multi-story apartments or mixed-use
developments), then a single tank servicing multiple units can be proposed with
appropriate design and ownership arrangements in place. The design of these shared
tanks is covered in this Practice Note (Section 5.1). Where units are proposed to be
delivered as freehold titles, each unit will require its own tank with roof areas
partitioned accordingly.

Due to the high occupancy of high-density developments relative to the typical
connected roof area, non-potable reuse may not be required to be connected to all
residential units to achieve the intended hydrological outcomes. This allows for the
prioritisation of reuse to units near the storage tank to simplify the system and
potentially reduce costs. In cases with high occupancy there is also an option to supply
non-potable water for toilet flushing only. This may increase the number of units
needing to be connected to the tank but reduce the complexity of servicing other
demands such as cold laundry taps with additional backflow requirements.

Rainwater reuse tanks associated with the retention of stormwater are not intended
to provide for all water needs of development across all seasons. There will remain
the need for reticulated water services. Similarly, where flood mitigation may be
provided in detention tanks this must be in addition to any volumes required for
retention purposes. The solutions outlined in this Practice Note do not consider full
primary or secondary network requirements including the need or means of
compliance for flood mitigation.

Design of all rainwater storage and reuse infrastructure must comply with all relevant
industry standards to ensure appropriate level of protection for public health and the
wider potable water network. This must include provision for building code compliant
mains backup, serviceable backflow prevention, formalised maintenance
arrangements and inspection and maintenance access. Further information about the
design requirements are provided in Section 6.

Other options for management of stormwater volumes from roofs include the use of
green roofs (with a deep soil profile), discharge of roof water to ground level infiltration
galleries (requires high infiltration rates and fully accessible galleries) or centralized
rainwater/stormwater harvesting to supply water to offsite demands such as
commercial reuse or public irrigation.

4.3 External impervious surface runoff

Ground level (or podium) surfaces such as driveways, carparking and paved areas need
to be managed in appropriately designed stormwater management devices. This

5 Refer to Practice Note HCCO2 Rainwater Reuse Tanks for further discussion of
backflow requirements and access.
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includes management of stormwater volumes (provision of 10mm retention for
external impervious surfaces unless compensated for in rainwater reuse) and water
quality treatment. Options for this could include the following:

e large consolidated public realm water quality treatment in accordance with
the RITS (such as a wetland or bioretention). In brownfield areas this may be
difficult to achieve, and existing downstream treatment devices are unlikely
to be sized to provide retention and treatment for new development.

o Dedicated soakage (with pre-treatment or water quality treatment), (see
Practice Note HCCO3 Soakage)

e Permeable paving (except where located above public assets), (see Practice
Note HCCO7 Permeable Paving)

e Reducing impervious surfaces and increased planting of canopy species
(reducing retention volume)

e Vegetated/grassed swales with discharge of treated flows to infiltration
gallery where required. (see Practice Note HCCO5 Swales and Filter Strips)

e Bioretention/Raingardens with infiltration from base and appropriately sized
internal storage to achieve retention requirements (see Practice Note HCC04
Bioretention Devices)

e  Stormwater capture for reuse (with pre-treatment), (specific engineering
design)

e  Proprietary stormwater devices (must be agreed with HCC) with discharge of
treated flows to infiltration gallery where required

e Catchpit inserts (maximum filter size 200 micron) can be used for water
quality treatment upstream of soakage for driveways providing access or
parking to up to six lots.

Practice Note HCCO1 Overview outlines the preferred device selection for high density
development and shared areas. Refer to this Practice Note for more information.

HCC'’s preference is for all surrounding ground level (or podium) impervious areas to
provide water quality and retention independently from roof areas. This will be
achieved through appropriate soakage in the base of, or downstream from approved
water quality treatment devices such as bioretention/raingardens.

Specific management of water quality for single private driveways prior to soakage is
not required by HCC or Waikato Regional Council. All shared driveways servicing more
than one dwelling must incorporate stormwater water quality treatment as above. It
should be noted that volume controls (retention) specified in the District Plan are
required in both cases.

Any treatment device must meet the requirements of RITS or other HCC approved
guidance in terms of materials, layout, planting and hydraulic connections.

When selecting a device the following need to be considered:

e  How will 10mm of retention be provided for external impervious surfaces?

e land tenure and legal structure to support intended ownership and
operational responsibility for devices

e Ultimate receiving environment and potential influence on requirements for
volume controls.

e Design of buildings to support efficiencies with infrastructure and reduced
maintenance
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e Anticipated reuse demands of fit for purpose non potable uses such as toilet
flushing, laundry and irrigation

e  Compatibility with site activities to avoid damage or risk to public/private
safety

e Accessibility for maintenance by owner and audit by HCC
e  Backflow requirements and ongoing testing

e Other stormwater management requirements including primary and
secondary drainage, overland flow paths and flood management.

4.4 Basement water management

Where developments include basement areas for carparking or storage these must be
designed to prevent any storm water ingress with provision for disposal of water which
may enter the basement through spills, cleaning or other means. Any basement water
must be discharged to wastewater via either gravity connection or a suitable collector
sump and pump system. Under no circumstances shall stormwater from external to
the building such as groundwater inflows be allowed to discharge into the wastewater
network.

5. SIZING MANAGEMENT DEVICES

Sizing and specific design of proposed stormwater management devices (excluding
rainwater tanks) must respond to the specific redevelopment project and any wider
catchment scale initiatives. In most cases the sizing of devices to manage ground level
surfaces will need to comply with the requirements of RITS or other Practice Notes.
This will require the treatment of stormwater from all impervious surfaces.

Due to the complexity with many high-density development sites it is expected that
ideas for more complex systems shall be raised with HCC as early as possible to reach
an agreed solution.

5.1 Sizing and design of rainwater reuse systems

Management of roof water is typically best achieved using rainwater collection in
shared tanks followed by appropriate non-potable use. The number of units targeted
for supply needs to be appropriate to the required retention targets. The use of shared
tanks and targeted reuse supply is well suited to high density residential and mixed-
use developments due to efficiency of shared infrastructure and ability to reduce
complexity and cost.

Table 1 provides the required tank size and supply units to achieve the optimal
stormwater retention based on variable combined connected roof areas. These roof
areas are the total roof area which, depending on the design of the development, will
likely include multiple units. These units may include side by side duplex or multistorey
apartments. In instances where deep soiled green roofs are installed this area will be
excluded from the connected roof area. Where the rainwater reuse also includes either
stormwater diverted from ground level or additional irrigation demands the
relationships in Table 1 will change. This will require further computational modelling,
including a water balance model based on continuous simulation. The modelling will
need to be based on actual Hamilton climate data and sufficient veracity with reuse
demands.

Table 1 provides for two different servicing options as follows:

Option (a) - Full reuse is for a situation where rainwater reuse is connected to
both cold water laundry demands and toilets.

Option (b) - Toilets only is for situations where rainwater reuse supply is to
toilets only.

This enables designers to consider the implications of potentially supplying rainwater
reuse to a larger number of units with a reduced annual water demand (i.e. supplying
toilets only). The decision to supply only toilets will simplify plumbing requirements
but will require additional units to be serviced to achieve the same outcome. Unlike
low density developments, reuse for outdoor purposes is not generally considered in
terms of implications for tank sizing. This reflects the comparatively low demand for
outside water use due to small outside spaces. If desired, then connection to the
outdoor taps is possible but will not influence tank size.

Dwelling numbers assume an occupancy of 2.7 people per dwelling in accordance with
the RITS.

The optimal tank size is then provided to show the required reuse tank volume to
support the minimum required connected dwellings for either full reuse or toilets only.
Where smaller roof sizes require rainwater reuse, refer to Practice Note HCC02
Rainwater Reuse Tanks for minimum tank sizing.

Table 1: Minimum rainwater tank sizes for variable roof areas

. Equivalent serviced occupancy (total . .
Combined roof number of dwellings) Optimal tank size

area (m?) (a/b) kL

(a)-Full reuse (b)-Toilets only
250 2 3 5/3
500 3 6 7/5
750 5 9 10/8
1000 9 14 15/10

Note: where retention depths of greater or less than 10 mm are required, applicants
would need to undertake hydrological modelling to demonstrate compliance.

For management of external hardstand, in instances where soakage is not achievable
(due to contaminated land or impermeable soils) rainwater reuse from roof areas may
be used to compensate for non-roof impervious areas with pre-approval. Unless
computational modelling is provided to support an alternative sizing relationship and
assuming that ground level impervious areas are no more than 25% of the roof area
then the tank size and demands can be taken from the next roof area provided in Table
1. For example, if a development with 500 m? of roof area is required to compensate
for up to 125 m? of ground level impervious area, the tanks and reuse connections shall
be based on a 750 m? combined roof area.

Some examples are provided here to show how this information applies in different
situations.

5.2 Terraced townhouse example

A terraced townhouse development may have a combined roof area of 250m? which
includes 5 two story townhouses with 2 bedrooms in each. Based on Table 1, the
combined roof area will require 2 units to be connected to a tank size of 5,000 L, where
both toilets and laundry reuse is being supplied. Where a decision is made to collect
rainwater and supply it to toilet flushing only (may reduce costs depending on
architectural design) a minimum tank size of 3,000 L will be needed with connection to
three of the five 2-bedroom units. These are to be considered as the minimum required
configuration with potential to increase the number of connections or increase the
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tank size with corresponding changes to the reliability of the reuse supply which will
impact on the amount of mains water supplied.

5.3 Multilevel apartment example

A multi-storey apartment development may have a combined roof area of 500m?
which includes 24 apartments on 6 levels (i.e. 4 apartments per level). Based on Table
1, the combined roof area will require either 3 units connected where both toilets and
laundry reuse being supplied from a 7,000L tank or 6 units where supply is to toilets
only from a 5,000L tank. Based on this, the developer may choose to supply rainwater
only to the ground floor apartments (requires connection to toilet and laundry) or the
lower two levels (toilet only) with no requirements to supply rainwater to the upper
four levels. This will reduce pumping demands/cost. These are to be considered as the
minimum required configuration with potential to increase the number of connections
or increase the tank size with corresponding changes to the reliability of the reuse
supply which will impact on the amount of mains water supplied.

5.4 Sizing of other stormwater management

Stormwater from external impervious surfaces or unmanaged roof areas shall be
managed through suitable water quality treatment and retention devices. Where
stormwater from carparks, roadways and other contaminant generating surfaces is
proposed to be discharged to ground, appropriate pretreatment and/or water quality
treatment must be provided®. Any water quality devices such as raingardens, vegetated
swales and approved proprietary devices shall be sized relative to their connected
impervious catchments in accordance with current HCC Practice Notes, RITS or other
industry standards. These shall be sized to support full water quality treatment of the
initial water quality volume before bypass and where discharging to soakage shall be
sized to provide infiltration for the initial 10mm of rainfall depth to be infiltrated over
a 24-hour period. Refer to the Practice Note suite for further details of sizing for a range
of device types.

6. KEY DESIGN REQUIREMENTS — RAINWATER
REUSE

Due to the potential shared ownership of high-density rainwater reuse and stormwater
management, the design of the selected device is critical. This is particularly important
given the potential for increased public health risk and the need for sustained long-
term operation and maintenance including renewal and servicing of pumps. All designs
must comply with the Building Code.

The following key points need to be incorporated into design:

1. The entire roof area should be connected where practicable.

2. The tank should be connected via a pump (or gravity) to all toilets, irrigation
and ideally to private laundries, and may be connected to the outside taps.
Other uses may be identified in non-residential applications.

3. Legal land tenure structures and long-term funding mechanisms must be in
place to ensure that shared stormwater management devices are able to the
operated and maintained to a high standard in perpetuity.

4. Legal access to inspect and maintain connections to roof areas, tank/pump,
PLC cabinet and any other shared stormwater management devices

6 Refer to Practice Note HCCO3 Soakage for further details
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10.

11.

12.

13.

(including water quality devices) must be provided. These shall be able to be
visually inspected (including internal tank) without the need for complex
equipment or approvals from multiple landowners.

Preference is for a retention system that achieves a minimum of 10mm
(higher if site specific conditions require) through reuse of roof water, water
quality treatment of trafficked areas and soakage.

Preference is for a single combined tank collection and supply system, rather
than individual tanks servicing individual units under a shared roof. This
requires careful consideration of the optimal land tenure legal arrangement
to reflect interconnected relationship between roof and supply.

Preference is for tanks to be above ground with air gap as per Practice Note
HCCO02 Rainwater Reuse Tank.

Where below ground tank or other factors determine that an air gap is not
achievable, an agreed and testable backflow prevention valve will be
required at the property boundary. Signage on the tank shall clearly state
whether there is an air gap or backflow valve to support future inspections.

Where a component of commercial development is included and connected
to reuse, a testable backflow device is required at the boundary, regardless
of the setup of the tank and internal backflow devices.

All internal plumbing from tanks to units must be strictly in accordance with
Building Code standards and be suited to the pressure levels resulting from
pump operation. Pipes supplying non-potable water must be coloured (lilac)
and clearly marked. All taps connected to the non-potable water source
must be clearly marked as not for drinking. These taps are generally outdoor
garden taps, but it also applies for indoor taps such as the laundry cold water
tap. The taps should also be colour coded with either a lilac ring or lilac
powder coated.

All mains backup to non-potable supply systems (for instances where tank
water level is below minimum level) shall include appropriate backflow to
prevent either rainwater getting into the internal mains network or mains
water flowing into rainwater tank.

It is recommended that some, or all the following pretreatment devices are
provided:

e Leaf guards on gutters/downpipes
e Insect screens

e Atank vacuum type overflow which helps to remove sediment build
up from the bottom of your tank

e Afilter at the pump

e Aninlet system which prevents sediment from being stirred up
when the tank is nearly empty.

Telemetry and a Programmable Logic Controller (PLC) shall be installed to
govern the operation of supply pump(s) with flowrates recorded digitally.
The PLC shall be located in an appropriate and secure cabinet adjacent to
the tank and include a basic schematic of the system configuration and
record of units connected to system. The PLC shall include alarms which shall
indicate when the pump is faulty, or system is in bypass.

14. Connection of units to rainwater reuse shall be clearly stipulated on each
property title with information on the overall system and operational
responsibilities (including financial contributions) provided to property
owners at time of purchase.

15. All shared rainwater reuse systems shall have a comprehensive maintenance
agreement in place with an appropriately qualified maintenance service
provider who will be responsible for inspection and proactive/reactive
maintenance. This must include testing and maintenance of any backflow
prevention required in the system. Records of maintenance shall be
recorded in the PLC cabinet as well as digitally with HCC able to request at
any time records of maintenance undertaken.

7. MAINTENANCE

An Operations & Maintenance Plan is required in all forms of high-density
development. The Operations & Maintenance Plan shall document maintenance
activities for all stormwater management devices proposed as part of development
and include responsibilities for maintenance, inspections after heavy rainfall,
frequencies of maintenance, and a clear plan showing the location of all stormwater
management assets.

All Operations & Maintenance Plans must be provided to HCC (in accordance with
consent conditions and District Plan requirements).

Refer to the Practice Note associated with each type of device for a description of the
type of maintenance activities that are expected for each device. le. Refer to HCCO2 for
typical maintenance for a rainwater reuse tank, HCCO3 for soakage devices, HCC04 for
bioretention, HCCO7 for permeable paving, and HCCO5 for swales and filter strips.

8. SUMMARY OF BUILDING CONSENT
REQUIREMENTS

Stormwater management devices must be consented either as part of the whole site’s
building consent or as a separate building consent.

For details on building consents please contact HCC's Building Control Authority phone
(07) 838 6699.

Many devices (such as a rainwater tank plumbed into multiple units or soakage device)
are required to be designed by a suitably qualified person based on the guidance in the
HCC Practice Notes, the RITS, and other best practice guidance. Please reach out to the
Building Control Authority if you are unsure of the design requirements for your device.

As-laid plans are required for your stormwater management devices, authorised by a
registered drain layer, and shall be provided to HCC.

9. INFORMATION TO PROVIDE TO COUNCIL

Lifecycle function of any device is fundamental to the achievement of water quality
targets in Hamilton City. Information must be provided to support HCC asset registers
(both public and private devices) which inform future auditing. Information must be in
format requested by HCC.
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High density residential and mixed-use development applications shall require clear

and concise information on the proposed stormwater management approach. At a
minimum the following shall be required;
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Water Impact Assessment (WIA), Three Water Infrastructure Capacity
Assessment (TWICA) and Site-Specific Stormwater Management Plan (SSMP)
in accordance with District Plan requirements (these are triggered
depending on size of development, refer to Practice Note HCCO1 Overview).

Table of options considered and the rationale for final solution

Clear description of proposed development and SW management approach
including assumptions around supply of full non potable demands or toilets
only and expected occupancy of units.

Clear plan of catchment areas connecting to stormwater management
devices and landcover of these

Summary table of contributing catchments and treatment measures

Summary table of proposed rainwater reuse tank size and number of
connected units

Summary of modelling results (including modelled water balance) where
applicable

Independent testing results for any proposed proprietary devices for use in
similar conditions

Summary of soakage testing where applicable

Confirmation of legal ownership arrangements including anybody corporate
agreements etc

Summary of post development legal ownership, O&M arrangements and any
residual offsite impacts

Supporting documentation such as a Water Impact Assessment, Three
Waters Capacity Infrastructure Assessment or a Site-Specific Stormwater
Management Plan may also be required (Refer to Practice Note HCCO1
Overview for further details).
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