THREE WATERS MANAGEMENT PRACTICE NOTE

HCC 06: Detention Tank

1. INTRODUCTION

This Practice Note! has been developed to provide information on the minimum
design and sizing requirements for detention tanks which are used in residential and
non-residential applications for on-site stormwater management. Refer to Section 4
and 5 for the design of detention only tanks and Section 6 for combined reuse and
detention.

2. DESCRIPTION
2.1 What is a detention tank?

Detention tanks are tanks which temporarily store rainwater from your roof and
other hard surfaces and release it at a slower rate so that the peak flows are no more
than they were before the development took place. These tanks are suitable in an
urban environment where there is:

e Alack of capacity in the downstream stormwater system
e  Flooding of other properties is a problem, and

e Extended high flows are likely to increase stream erosion.

Figure 1: A detention tank at a residential property

The detention tank works by temporarily storing the collected rainwater and then
slowly releasing the water through a small outlet in the tank. This storage and slow
release of the rainwater reduces the peak stormwater flows during a rainfall event
and hence reduces the impacts on downstream infrastructure and/or streams.

The tank size can vary from 1m? upwards depending on the required stormwater
controls and can be above or below ground. Run-off from roof surfaces and paved
areas can both be collected by the tank.

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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2.2 When should detention tanks be used?

Detention requirements are often triggered for consent applications requiring a
Water Impact Assessment (WIA), Three Waters Infrastructure Capacity Assessment
(TWCA) or a Site-Specific Stormwater Management Plan (SSMP). Individual lots may
also be required to provide detention where they slope away from the road or have
overland flow paths through private property. Refer to Practice Note HCCO1 Overview
for more information.

Where detention is required, shared below-ground detention tanks must be
considered prior to use of above ground detention tanks for single lots. This Practice
Note outlines the design of both options as the on-site stormwater mitigation
method to manage stormwater generated from your site.

The requirement for onsite stormwater quantity mitigation (detention) will depend
on whether there is an approved downstream detention facility, such as a pond or
wetland, designed to accept runoff from the site.

If onsite flow mitigation is required, detention can only be considered if onsite
soakage has been found not to be appropriate for the site conditions, in accordance
with Hamilton City Council’s (HCC) drainage disposal hierarchy?.

Site suitability for soakage will need to be assessed for every new building consent
application. Detention is one of the options that can be used to manage stormwater if
soakage is not an option.

2.3 Advantages of detention tanks
Detention tanks provide the following benefits:

= They reduce peak flows from rainfall events to
reduce impacts on network capacity and flooding

= They can be used for managing peak flows from both
roof areas and paved areas

3. APPLICATION

3.1 District Plan

Rule 25.13.4.2 (Non-Residential) lists “Detention of stormwater to 80% of pre-
development runoff by an appropriate means” as a water sensitive technique that
can be applied to satisfy requirements of the rule.

While there is no corresponding rule for residential areas, requirements for
detention/attenuation may be identified through the preparation of a Water Impact
Assessment, Three Waters Infrastructure Capacity Assessment or Site-Specific
Stormwater Management Plan in discussion with HCC.

Both Rule 25.13.4.2 and 25.13.4.2A require that development stormwater
reticulation and disposal is adequate to protect both people and property. Refer to
the Regional Infrastructure Technical Specification (RITS) for the level of service
required to satisfy this requirement.

2 Refer Practice Note HCCO1 Overview

This Practice Note outlines how detention can be designed and implemented on
residential and non-residential sites to meet these requirements are met. Linkage
with rainwater reuse, soakage or a water quality device will be required to fully meet
your requirements. Please refer to Practice Note HCCOl1 Overview for more
information.

In cases where both detention and rainwater reuse tanks are required on a site, the
two functions can be combined into a single tank. Section 6 outlines the methodology
and configuration that can be used to design a combined tank.

3.2 Regional Infrastructure Technical Specification (RITS)

The RITS outlines design parameters to address specific stormwater management
criteria.

Detention requirements include:
e Extended detention
e Flow attenuation (attenuation of the 2-year and 10-year ARI events)

e Flow attenuation (attenuation of the 50-year ARl event where properties
slope away from the road)

e Flood control (100-year ARl event) — typically not recommended on private
lots (See Section 3.5).

Detention tanks are not the only method used to provide these controls. Also refer to
an approved Integrated Catchment Management Plan (ICMP), Water Impact
Assessment (WIA), Three Waters Infrastructure Capacity Assessment (TWCA) or Site-
Specific Stormwater Management Plan (SSMP) for specific requirements agreed with
the HCC.

3.3 What is HCC’s preference for the implementation of
private detention?

It is HCC's preference that where possible, detention controls are provided in a sub-
catchment device downstream of development. Detention and flood controls are
often suited to be provided in the same device/similar location as water quality
controls.

When this is not possible, on-lot controls can be provided. It is HCC's preference that
on-lot controls are consolidated as much as possible (for example, a below ground
tanks of shared ownership below a shared driveway) with a clear operations &
maintenance provision, before the use of above ground detention tanks associated
with an individual roof is specified.

3.4 When should | use an above ground tank?

Above ground tanks are recommended to provide detention controls for individual

buildings when shared detention is not possible. This may be the case where

redevelopment of individual lots have requirements for detention.

3.5 Can | use a detention tank to provide controls for the
100-year ARI event?

In general, it is recommended that flood controls are not provided on private lots and
are instead provided in consolidated downstream devices.

In general, above ground tanks are not suitable for detention of the 100-year ARI
storm event, due to the capacity of gutters feeding roof runoff into the tank. Below
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ground tanks can be designed to control the 100-year ARI storm event where a
consolidated downstream device is not possible. Even so, care will need to be taken
in the design to ensure that the full 100-year ARI event will enter the tank, for
example through specific design of catchpit grates etc.

4. RESIDENTIAL APPLICATIONS

4.1 Minimum design requirements

The following information is intended as a guide only. All
detention tanks within Hamilton City require specific design
by a suitably qualified Engineer and approval from HCC’s
Building Control Authority.

1. Tank volume: The tank size will depend on the rainfall event being
detained, the area that requires mitigation, and the proportion of the
impervious area that is able to be drained via the tank.

2. Onsite detention systems within Hamilton City may have variable detention
requirements dependant on the pipe network capacity and identified
downstream flooding. Requirements shall be identified by the applicant
during the process of preparing a TWCA or SSMP by referencing the
requirements of the RITS and any relevant ICMP’s.

3. Overflow: An overflow must be provided which drains to an approved
stormwater outfall in accordance with the drainage disposal hierarchy. The
overflow must be sized so that it is at least the same size as the inlet to the
tank.

4. Offset mitigation: It is possible for a tank to provide mitigation for some
area (up to 15%) that does not drain to it. This is called offset mitigation and
results in a slightly larger tank and slightly smaller orifice to compensate for
the area not draining to the tank.

5. Access: Access must be provided for maintenance. Especially to the orifice
which must be able to be cleaned when the tank is full if it is blocked.

6. Above or below ground: Tanks may be above or below ground but
must be clearly locatable for maintenance and inspection purposes. Below
ground tanks must be located so as not to adversely affect building
foundations. Refer to Figure 3 and 4 for above and below ground
configurations

7. Pre-treatment: If the detention tank is underground, flows from hard
stand areas must drain to a gross pollutant trap before draining to the
detention tank. While detention tanks require pre-treatment to reduce
sediment entering the tank, additional Water Quality treatment may also be
required for your site prior to discharge (refer to Practice Note HCCO1
Overview for details).

8. Position of the orifice: A dead storage volume is required at the bottom
of the tank for sediment build up. The orifice is to be located at least 100mm
above the base of the tank and must be located so that it can easily be
accessed for inspection and maintenance.
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9. Volume control: Detention tanks cannot be used to meet Waikato
Regional Council’s volume control requirement or retention requirements
from the District Plan, unless combined with rainwater reuse (see Section 6).

RAINWATER COLLECTED FROM ROOF OR PAVED AREAS

WATER HELD AND
RELEASED SLOWLY

RAINTANK OVERFLOW TO

APPROVED STORMWATER
OUTFALL
-DETENTION !

ORIFICE DISCHARGE AT

L 0| | REDUCED RATE

Figure 2: Schematic of detention tank configuration

4.2 Procedure for calculating detention tank sizing and
configuration

Specific design of detention tanks shall be undertaken based on the incoming
hydrograph into the tank using routing calculations to determine stored volume and
outgoing flows from the tank. A number of calculation methods (including excel
tables and hydraulic modelling software) can be used to demonstrate storage
requirements, and the application of these is discussed below.

Excel Tables: A simple method appropriate for small developments, such as infill
development. Must not be used for developments above 1,000m2. Complete
hyetograph and routing calculations in accordance with the methodology presented
in ‘NZWERF On-site Stormwater Management Guidelines’, October 2004, Section 4.5,
or other approved method.

Hydraulic Modelling: Use hydraulic modelling (HEC-HMS) or similar and a nested
storm event to complete routing calculations (in accordance with the Waikato
Stormwater Runoff Modelling Guideline and RITS). This methodology can be applied
across all types of development, but in particular is required for greenfield
developments in accordance with the RITS.

Design shall be undertaken in accordance with the relevant sections of the Regional
Infrastructure Technical Specifications, as outlined below:

e  Runoff flowrates calculated using the Rational Method with C factors from
Tables 53 and 54, or the SCS Method in accordance with the Waikato
Stormwater Runoff Modelling Guideline.

e Design flows shall be calculated using rainfall data from HIRDS? in
accordance with the RITS.

e Pre-developed peak flowrates shall be calculated without an allowance for
climate change and post-developed peak flowrates shall be calculated with
an allowance for climate change.

e Greenfield devices must be based on hydraulic modelling and use a 24-hour
nested design storm.

Other considerations to be incorporated in the design of the tank are:

e  Calculations shall consider various storm durations (10min, 20min, 30min,
60min and 2 hour) and adopt the worst-case storms for both tank volume
and orifice size. Where a nested design storm is used this will be considered
to test a range of durations.

e Detention tanks do not provide volume control. If volume control (such as
retention) is required for your site, you will need to include an additional
device to achieve this or provide a combined tank designed in accordance
with Section 6.

e  Where the tank is being designed to provide detention for a range of storm
events, multiple outlet orifices at different heights may be used.

e Detention tanks should collect runoff from impervious surfaces, such as roof
and other hardstand areas, only. Drainage from pervious surfaces such as
lawns and gardens shall bypass the detention tank where possible.
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Figure 3: Above ground detention tank - typical components
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Figure 4: Below ground detention tank - typical components

The following gives a step-by-step design process for detention tanks:

Step 1: Determine the events required to be attenuated
Refer to the RITS, or an approved ICMP, SSMP or WIA for a list of potential
stormwater management requirements on your site in relation to attenuation. Some
examples include:

e Extended detention

e Attenuation of the 2-year ARI event to predevelopment peak flow

e Attenuation of the 10-year ARl event to predevelopment peak flow

e Attenuation of the 100-year ARI event to 80% of the predevelopment peak

flow

Note: Refer to Practice Note HCCO1 Overview for further information.

Step 2: Calculate the peak flowrates for all events

For all identified detention events, calculate the peak flowrate and runoff hydrograph
from the site for pre-development and post-development on the site. Ensure that
climate change allowance is included in post-development peak flow estimates but
not pre-development.

Step 3: Determine the total impervious area able to be connected (Ac)
Measure the total roof area and hardstand area which shall be connected to the tank,
including the roof eaves. It is advantageous to maximise the impervious area
connected to the tank as this increases the water captured and increases the
additional impervious area managed by the tank.

Step 4: Check offset mitigation limit and design outflow from the tank
Measure the areas of unconnected roof, impermeable driveway, pathways and other
impervious areas (Ai) and compare to the total area connected to the tank.

If Ai/Ac > 15%, specific design incorporating soakage, bioretention or onsite detention
of runoff from the additional impervious surfaces is required.

To account for the offset in the design, calculate the design peak outflow from the
tank (Qunk) using the following relationship. The total outflow from the site must be
less than or equal to the peak flow in pre-development.
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Qrank *+ Qunconnected = Qpre

Step 5: Determine an initial tank configuration
Using an example tank determine initial tank dimensions to test the sizing: total
height (H) and tank plan area (PA), and the available tank volume (DV).

Figure 5 illustrates a schematic of an above ground detention tank configuration.

Dead storage height h; = minimum 100mm above the base of
the tank for sediment accumulation

Detention height h; = detention volume (DV) / tank area (PA)

l’ Tank access hatch

Inlet from roof vla flrst flush diverter — =——=——
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Figure 5: Schematic of detention tank configuration

Step 6: Complete orifice sizing

Determine an initial orifice size to test in the routing calculations. It is suggested that
this is based on the discharge of the design peak flowrate at peak storage in the tank.
For maintenance reasons the minimum size of the orifice should be 10mm.

Step 7: Complete routing calculation

Use the chosen routing methodology (excel table or hydraulic model) to test the post
development hydrograph through the tank and resulting storage and peak outflow
rate.

Step 8: Confirm the detention volume (DV) and orifice size

Compare the resulting peak outflow to the predevelopment peak flowrate. Increase
or decrease the size of the orifice as required. The tank volume may need to be
adjusted if it overflows during the design event or does not utilise the storage volume
available.

Complete iterations of the routing calculation until the peak discharge flow rate
matches pre-development, and the tank size is appropriate to the detained volume.
Where the rational method has been used, testing of multiple durations will be
required.

“ Overflow lo approved

Note: Detention sizing for multiple events

In many cases within Hamilton City, sites may have multiple requirements for
detention (such as extended detention to reduce stream erosion, and attenuation of
the 10-year ARI event focussed on network capacity or flooding). Often, a single
orifice can not be easily configured to provide both requirements without large
storage volumes.

In these cases, it is suggested that the designer consider multiple orifices at different
heights in the tank. For example:
e A small size orifice in the base of the tank designed using the method above
to provide attenuation for the smallest event

® A larger orifice above the max storage level of the small event to control the
larger event.

5. NON-RESIDENTIAL APPLICATIONS

The application of detention or attenuation for non-residential applications for on-
site stormwater management is very similar to residential. The calculation methods
outlined in Section 4 can also be applied to non-residential sites.

However, due to the often-large additional impervious areas (car parks, etc.) of most
industrial and business sites, it is typically required for external hardstand areas to be
connected to the attenuation device to achieve effective flow rate reduction. This
may require that an underground configuration is used (Figure 3).

Gross pollutant capture must be provided upstream of any underground detention
tank to reduce maintenance requirements.

6. COMBINED DETENTION AND REUSE

This section outlines how sites with requirements for both retention and detention
can combine the two functions in one tank. This guidance is specific to configuration
requirements, and the designer must refer to Practice Note HCCO2 Rainwater Reuse
Tank for more detailed requirements associated with rainwater reuse for non-potable
demands.

6.1 Minimum Design Requirements

Practice Note HCC02 Rainwater Reuse Tank outlines the minimum design
requirements for the design of rainwater collection that is used for internal non-
potable reuse. This includes requirements for:

e  Backup water supply
e  Backflow prevention
e Contamination

e Distribution pipework
e Access

e  Pre-treatment

e  Pump sizing

Where rainwater reuse is being combined in the same tank as detention, these same
minimum design requirements still apply. Refer to Practice Note HCCO2 Rainwater
Reuse Tank for further details.
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6.2 Design Methodology

Step 1: Determine the reuse volume (RV)
Refer to Practice Note HCCO2 Rainwater reuse tank (rain tank) for details on sizing the
reuse volume to meet District Plan requirements.

Step 2: Determine the detention volume (DV)

The detention volume required can be determined in accordance with Section 4.2 of
this Practice Note based on proposed development and detention requirements
confirmed with HCC.

Step 3: Determine the minimum total tank volume (Vt) and confirm

configuration
As shown on Figure 6 the minimum total tank volume (Vt) is the sum of the retention

volume (RV) determined in Step 1 and the detention volume (DV) determined in Step
2.

Vt =DV + RV
Refer to Figure 5 for an illustration of the tank configuration.

Dead storage height hs = minimum 100mm above the base of
the tank for sediment accumulation

Reuse height h; = reuse volume (RV) / tank plan area (PA)

Detention height h; = detention volume (DV) / tank plan area
(PA)

Inlet from roof va frst flush diverter — =

7. MAINTENANCE

Rainwater detention tanks need to be maintained regularly by the property
owner/occupier to ensure that the system is operating as it is intended during large
storm events.

A summary of rainwater detention tank maintenance requirements is provided in
Table 1 below. The table also includes requirements for tanks with a rainwater reuse
component (these are noted)

Where an operations & maintenance plan is being prepared (site with more than one
site or residential unit, or for any non-residential application), the plan shall
document activities similar to the below, including 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)

Tank access hatch

Owverflow and
cleanlng access

Detentlen Helght, h,

Detentlon Yolume, DY

Inspection access

Reuse Helght, h,

Pump with weather
proof enclosure

Reuse Volume, RV

— | and arlflce

Overflow to approved

Water supply to tollets and Iaundry] 1?

[ stormwater outlet

Walve and coupling to flexlble plpe connectlon to pump i

Dead Storage Helght, hg (100mm) -
Figure 6: Schematic of combined retention and detention tank configuration
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Table 1: Summary of rainwater detention tank maintenance requirements

Maintenance action Frequency

Inspect and clean pre-screening devices and filters. 3 months or less

Inspect and clean gutters, overflows, and small diameter 6 months or less

orifice.

Inspect tank for sludge/sediment build up, inspect, and clean | Yearly or less
gutters and clear surrounding vegetation and overhanging
trees from roof areas.

Air gap and /or testable backflow preventer inspected and

tested by certified inspector and results provided to HCC
(specific to tanks with a reuse component).

Inspect tank structural integrity, pipework, electrical and
pump (reuse tanks) by qualified professionals.

5 yearly or less

During power outages the pumped non-potable water supply from the rainwater
reuse portion of the tank to the toilet, irrigation and laundry will not operate.

Maintenance requirements for a below ground tank will be more onerous than an
above ground tank due to access issues.

8. SUMMARY OF BUILDING CONSENT
REQUIREMENTS

Your detention tank 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.

Your detention tank is required to be designed by a suitably qualified Engineer based
on the guidance provided in this Practice Note, the Regional Infrastructure Technical
Specification and other base practice guidance.

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

9. INFORMATION TO PROVIDE TO COUNCIL

As part of application for building consent, the applicant must provide at minimum

the following information to HCC:
1. Clear plan of catchment areas connecting to stormwater management

devices and landcover of these

2.  Summary table of contributing catchments and calculated pre and post

development flows

Summary table of proposed detention tank size and connected roof area.

4. Summary of modelling results (including modelled water balance) or storage
calculations where applicable

5. Confirmation of backflow provisions included (for combined detention and
reuse)

6. Confirmation of legal ownership arrangements including anybody corporate
agreements etc.

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

w
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