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ON-SITE STORMWATER
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PREFACE

This On-Site Stormwater Management Manual (“OSM Manual”) provides
applicants/developers and/or their professional advisers with guidelines for
the reduction of impacts of stormwater runoff (water quantity) and pollution
(water quality) resulting from intensive development throughout the City.

Urban growth in Auckland City is to be catered for by increased population
densities. To cater for this there may be situations where developments require
increased site coverage. Modern “water sensitive urban development” practices
must be applied to ensure that development is sustainable. Particular emphasis
must be placed on controlling the increased quantity of stormwater generated by
intensified development. Also, given the high amenity values of Auckland’s marine
receiving waters, and their sensitivity to pollution, close attention must be paid to
controlling stormwater quality.

Modern international “best practice” emphasises the importance of implementing
“at-source” controls on stormwater. Matching both this and the quantity and
quality imperatives, this OSM Manual marks an important step in Auckland City’s
commitment to a sustainable future.

This OSM Manual has been prepared by for the Auckland City Council by a team
of consultants led by Water Resources Consultancy Group Ltd and Mitre
Consultancy.

DISCLAIMER

The information regarding on-site stormwater management (OSM) systems in this
Manual has been prepared for the purpose of assisting applicants to deal with the
typical stormwater problems which occur in the Auckland City area. This Manual
represents a significant amount of analysis about the problems of stormwater
management in Auckland City, and can help you in dealing with the adverse
effects of stormwater on your own and neighbouring properties.

The Manual is a useful consolidated summary of information about common
stormwater issues and the regulatory requirements for sites within Auckland City.
In particular, the Manual details a suggested design approach complete with
worksheets and design charts to assist applicants to determine which on-site
stormwater system should be adopted.

However, you as the applicant are responsible for the application of the Manual to
your site and making the decision regarding which OSM system is adopted as
required. While this Manual can assist you, the Council is not responsible for any
consequences or effects of any system that may be installed solely as a result of
the application of the Manual. The Council encourages applicants to obtain
specific advice (in addition to the general advice contained in this Manual) to
confirm that the OSM system you choose is efficient and adequate for your site
and that it is installed correctly.
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(Ref. no.)

LIST OF ABBREVIATIONS

Auckland City Council

Auckland City Environments

*Annual exceedance probability

Auckland Regional Council

*Best management practice

*Catchment management plan (or planning)
*Low impact design (or development)

Maximum probable development

*On-site stormwater management

Operation and maintenance

Resource Management Act, 1991

*Strategic growth management area

*Time of concentration

Technical Publication (by ARC)

*Water sensitive urban design (or development)
Denotes document reference, as listed in Appendix
A

* the “List of Definitions” (below and overleaf) explains the terminology

LIST OF DEFINITIONS

Note: definitions apply to the context in which they are used in this Manual

Aquifer

Underground water body

Annual exceedance probability The probability, expressed as a

percentage, that a flood of a given
magnitude will be equalled or
exceeded in any one year (as an
example, the “10% AEP” is a flood
expected to occur on average once in
a 10 year period)

Best management practice Method (of controlling stormwater)

Body Corporate

Catchment

that meets sustainable water quantity
and quality objectives

Legal entity responsible for the
operation and maintenance of a
mutli-unit dwelling complex

Area contributing flow at a point on a
drainage system

Catchment management plan Plan for dealing with the runoff

Catchpit

OSM MANUAL

generated in a catchment (normally
to meet specified water quantity and
quality objectives)

Small chamber incorporating a
sediment trap that runoff flows
through
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Cluster housing

Combined sewer
Depression storage

Detention
Detention basin

Detention tank
Eco-roof

Erosion

Filter drain

Filter strip

Flood frequency

Groundwater
Impermeable surface
Infiltration

Low impact design

On-site stormwater management

Orifice

OSM device

Overland flow path

OSM MANUAL

Multi-unit development on one or
more lots, normally with some
communal facilities and amenities

A piped system to convey both
stormwater and sewerage

Low-lying area detaining and
attenuating flows

Storage to provide flow attenuation
A ponding area to detain and
attenuate flows

Tank which temporarily stores water
to attenuate flows

As “roof garden” (as defined below),
but with a thinner soil layer

The process of waterborne
soil/sediment removal from the
ground surface

Linear drain consisting of a trench
filled with a permeable material,
designed to detain and convey runoff
Broad grassed surface conveying
runoff

The probability that a flood discharge
rate will be equalled or exceeded in
any year (refer also “annual
exceedance probability” above)
Water stored and/or moving under
the ground surface

Surface through which water cannot
pass (eg roof, concrete)

The passage of water through soil to
reach groundwater

Design approach for site
development that protects and
incorporates natural site features into
erosion and sediment control and
stormwater management plans

The detention and/or retention of
runoff on a site before discharging it
to a disposal system

A hole of a specified size designed to
discharge flow at a pre-determined
rate (it is normally machine-drilled in
a plate and attached at the entry to a
pipe)

An on-site stormwater management
system, designed to meet water
quantity and/or quality goals, which
utilises detention and/or retention of
runoff before discharging it to a
disposal system

Route taken by flood runoff not able
to be contained in the main pipe or
channel stormwater conveyance
system
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Permeable surface
Pond
Porous pavement

Rainwater tank

Rain garden

Retention

Roof garden

Runoff

Source control

Soakage pit (or trench)

Stormwater planter

Strategic growth management area

Swale

Time of concentration

Watercourse

Water sensitive urban design

Wetland

OSM MANUAL

Surface through which water passes
by infiltration

An area that stores runoff and
attenuates flows

A paved surface through which water
can infiltrate

A tank that stores roof runoff
(normally for re-use and flow
attenuation purposes)

A device that receives and filters
runoff and then disposes of the water
by infiltration

A system that temporarily retains
runoff and then disposes of it by
infiltration

Roof system with a soil/vegetation
cover that captures and then
evaporates a proportion of the
incipient rainfall, thereby attenuating
the runoff rate

The flow of water across the ground
or an artificial surface generated by
rain falling on it

The control of runoff at or near the
point where it was generated
Sub-surface structure into which
runoff is conveyed for disposal by
infiltration

A device that receives and filters
runoff and then conveys water to a
formal stormwater system

Area(s) proposed by Auckland City
for intensified/infill development (refer
Ref. 5 for details)

Grass-lined channel conveying runoff
Time taken for rain falling at the head
of the catchment to reach a
designated point as runoff

Natural or artificial channel which
conveys runoff

“Low impact development” (as
defined above), with added emphasis
on sustainable vegetation practices
and a low-level of water usage

Pond with a high proportion of
emergent vegetation (normally
intended to achieve a water quality
improvement function)
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Note: Important
introductory section
on use of manual

Urban growth
catered for by
increased density &
site coverage

Manual for design
professionals to

manage increased
stormwater runoff
effects “at source”

OSM MANUAL

1.0 PURPOSE & APPLICABILITY

This Section outlines Auckland City’s on-site stormwater

management programme. Sub-sections cover:

1.1: The purpose and applicability of the Manual

1.2: Explanation as to the relationship of this Manual to other
manuals and documents

The material is for guidance only: please refer to the disclaimer
statement in the Preface of this Manual.

1.1 Purpose and Applicability

Urban growth in Auckland City is to be catered for by increased
population densities. In the process, modern “water sensitive urban
development” practices are to be applied to ensure that sustainable
development occurs. To achieve increased population densities,
site coverage may be allowed to increase in certain circumstances.
The resulting increased quantity of stormwater and water quality
issues will need to be managed through the use of “at source”
methods set out in this Manual.

This OSM Manual provides design professionals with specific
requirements for reducing the impacts of stormwater runoff (water
quantity) and pollution (water quality) resulting from applications to
exceed the impermeable surface controls in the City. The Manual’s
requirements apply only in the case of developments where the
proposed impervious area coverage exceeds a figure of 60% (ie
the design basis for sizing of the public stormwater reticulation
system) and up to the maximum figures set out in the Table 1.1.
For areas with adequate soakage, no OSM device is required,
unless one is used to attenuate flows prior to disposal by soakage.

The Manual applies to all types of development.
The applicant will be required to select, from a range of options, an
appropriate on-site stormwater management (OSM) device and

implement it as an integral part of the development.

Table 1.1
Maximum Allowable Impervious Area Coverage

Zones Upper Limit of Impervious
Surface *

Residential 8a/8b 70% site coverage

Residential 8c 80% site coverage

* Note: limits are set by amenity
criteria rather than stormwater
management considerations

Section 1- 1
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Typical OSM devices | Typical OSM devices include (refer Section 3.2 for details):

Typical OSM Devices Applicability

Rainwater tank Areas with Impermeable Sub-

% Surface Conditions

Stormwater planter

VLR e.‘aJ]

Soakholes (various types) Areas with Adequate Soakage

O

Filterstrip soakage trench

Rain garden

ALK ]

Porous paving

OSM MANUAL Section 1- 2
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Photo 2 Rainwater Tank: Corrugated Steel Type

OSM MANUAL Section1- 3
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Photo 3
Stormwater
Planter:
Conventional
Above-Ground

Type

Photo 4 Stormwater Planter: Above-
Ground “Rock Garden” Type

Photo 5 Stormwater Planter: Sunken Type

OSM MANUAL Section1- 4
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Photo 6 Grass Swale on Urban Street

Photo 7 Swale & Gravel
Trench System on
Divided Road

Photo 8 Rock Swale

Photo 9 Gravel Swale
In Car Park

Photo 10 Car Park Kerb-Cut
(feeding gravel swale)

OSM MANUAL Section1- 5
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Photo 11 Roof Garden

Photo 12 Eco-Roof

Photo 13 Wet-Type
Detention Pond

Photo 14 Depression Storage

OSM MANUAL Section1- 6
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Auckland
City/Metrowater
Development &
Connection
Standards

Stormwater Soakage
Design Manual

District Plan

Stormwater Bylaw

Liveable
Communities Plan
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1.2 Relationships to Other Manuals and Documents

This OSM Manual forms part of a regulatory matrix for stormwater
issues. Most important are the Resource Consent and Building
Consent processes, which frequently raise stormwater issues. In
some cases, it will be appropriate to require compliance with the
Manual through a condition of a Land Use Resource Consent or a
Subdivision Resource Consent. In other cases, use of the Manual
will be a means of complying with parts E1 and E2 of the Building
Code, for the purposes of a Building Consent. In addition, the
Council has various powers under the Local Government Act and
Consolidated Bylaw 1998 to inspect and monitor stormwater
systems, and to require certain works to be carried out.

The following documents should also be taken into account::
(a) Auckland City Council / MetroWater:

i. Development and Connection Standards (Ref. 2):
Section 4 of this document sets the City-wide standards for
stormwater, to which all developments must comply. As
such, this OSM Manual is designed to complement these
standards and to detail the specific provisions where OSM
devices are required. (Note that in the event of conflict
between this OSM Manual and the Development and
Connection Standards, the latter shall take precedence).

ii. Stormwater Soakage Design Manual: Guideline for the
sizing and design of stormwater in areas where there is
adequate soakage; includes details on the test procedure
for mandatory percolation testing (an updated version of this
manual — Ref. 9 - has prepared concurrently with this OSM
Manual). Section 7 of this OSM Manual explains how the
Soakage Design Manual is to be applied in the OSM
context.

(b) Auckland City Council:

i. District Plan (current version — Ref. 1): sets out zonings
and should be referred to, to establish the consent process
required depending on the location of the development; also
proposed flood level freeboard requirements

ii. Consolidated Bylaw, 1998 (and amendments): Part 18 —
Stormwater Management (Ref. 6): Sets out statutory
provisions in relation to: stormwater drainage works,
development and flood areas, development and stormwater
discharge, maintenance and fees

ii. Growing Our City Through Liveable Communities 2050
(Ref. 5): Presents background to the City’s plan for
managing where and how more people will be housed in the
future; namely in defined “Strategic Growth Management

Section 1- 7
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Code of Urban
Subdivision

Residential Design
Guide

ARC Design
References
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Areas”

Code of Urban Subdivision (Ref. 7). A “non-statutory”
document which sets out the full range of planning,
technical and financial issues to be accounted for in respect
to subdivisions; in the context of stormwater, it requires that
the “Development and Connection Standards” per a(i)
above be complied with

Residential Design Guide (Ref. 8): Presents design
guidelines for proposed developments in residential zones
in (SGMA's) Strategic Growth Management Areas (the need
for OSM devices in Residential 8 zones is noted)

(c) Auckland Regional Council (refer Section 4.1 for a
commentary on the interdependence between the City's OSM
programme and ARC'’s requirements):

Stormwater Treatment Devices — Design Guideline
Manual (TP 10) (Ref. 11; 2002 issue): Sets out guidelines
for water quality control measures

Low Impact Design Manual (TP 124) (Ref. 10): Addresses
how water sensitive urban development should be applied
in the Auckland region

Guidelines for Stormwater Runoff Modelling in the
Auckland Region (TP 108) (Ref. 12): Provides a procedure
for generating flow hydrographs for design storms

Erosion & Sediment Control — Guidelines for Land
Disturbing Activities (TP 90) (Ref. 13): Sets out principles
and practices applying to erosion and sediment controls on
development sites

Section1- 8
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policies and
procedures relating
to Auckland City’s
OSM programme

To be read prior to
use of manual

Resource
Management Act

Permitted Activity

Controlled Activity

Discretionary
Activity
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2.0 POLICIES AND PROCEDURES

This Section outlines policies and procedures relating to Auckland

City’'s on-site stormwater management programme. Sub-sections

cover:

2.1: The statutory framework

2.2: Compliance with general stormwater management principles

2.3: Commentary on the types and effects of discharges from OSM
devices

2.4: Issues in respect to MetroWater’s charging basis for water and
sewerage, in the context of OSM

2.5: Technical design standards for OSM devices

2.6: The process for manual updating and amendment

The material is for guidance only.

2.1 Statutory Framework

The statutory framework for the OSM programme covers the Acts
of Parliament listed below. Consents for the implementation of
OSM devices may be required under each, from the relevant
consenting authority (ie ACE and/or ARC) as set out in detail in
Section 4.

(a) Resource Management Act, 1991.:

This Act requires any potential adverse effects of developments to
be mitigated. OSM devices will potentially have effects on the
environment due to both the activities involved in their construction
and the effects of their operation (eg discharge to groundwater or
watercourse — refer Section 2.3 for details). They will also be used
to mitigate potential adverse effects resulting from increased
impervious surfaces. Consequently, OSM devices come under the
following consent categories:

Permitted Activity — Residential Zones 1-7: Where development
meets all development controls including impervious surface
controls.

Controlled Activity — Residential Zone 8: Only where
development meets the other rules and criteria for Residential 8
developments and does not exceed upper limits set for
impervious surface exceedance (refer Table 1.1), but exceeds
District Plan maximum impervious area limits.

Discretionary Activity:
Residential Zones 1-7: Where development
impervious surface control.
Residential Zone 8: Where development exceeds upper
limits set in Table 1.1

exceeds

Section2-1
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Where ACE does not have delegated consent powers from ARC
(refer Section 4.1 for details), application must be made to ARC for
a Resource Consent to implement the OSM device.

(b) Building Act, 1991:

Under the provisions of this Act, a Building Consent must be sought
from ACE. Amongst other things, the stormwater-related issues set
out in Section 2.3 must be complied with. As part of this Consent,
details of the proposed OSM device will be required, as set out in
Section 4.3.

The Building Consent will cover both the building works (including
drainage, etc, as applicable) and the OSM device. ACE will inspect
the completed OSM device and issue a completion certificate.
Thereafter, the owner is not allowed to modify or remove the OSM
device without the express permission of ACE. Further, specific
provisions apply in respect to the operation and maintenance of the
OSM device (refer Section 11), designed to ensure its effective
long-term performance.

In addition, the provisions of the various manuals/documents listed
in Section 1.2 must also be complied with, as relevant.

2.2 Compliance with Stormwater Management Principles

This Manual has been prepared to supplement the Auckland
City/MetroWater Development and Connection Standards (Ref. 2).

Before considering the design of an OSM device, attention should
first be given to the application of sound stormwater planning
principles. Specifically, the following issues below should be
addressed:

Apply the following checks to identify whether the site is

susceptible to existing or potential future flooding:

- obtain PIMS * (Project Information Memorandums) and
LIMS ! (Land Information Memorandums) to see if they
identify any stormwater issues

- consult the applicable catchment management plan ? and/or
flood hazard map(s)

- undertake a site visit to see that planning information
matches the on-the-ground situation

- consider the capacity of both public and private drainage if
the City has not completed flood hazard mapping

Structures must comply with both Auckland City and central
government policy on flood hazards if building consents are to be
issued. In general, it is convenient to consider these polices at the
same time that the stormwater system is designed, and for this
reason the policies are summarised below. Relevant policy
documents include:

The Building Act (Section 36)

Section 2 - 2
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The Building Code (Clauses E1 and E2)

The District Plan (Part 5D of the Isthmus Section)
Consolidated Bylaw 1998: Part 18 - Stormwater
Management

The Resource Management Act (Section 76)

For all properties, the following policies apply:

All structures (including decks, fences etc) must be designed
so there is no obstruction of overland flow paths. This is
required by Part 18.2.4 of the Auckland City Consolidated
Bylaw 1998 (Ref. 6)

All buildings with timber floors must have adequate sub-floor
ventilation. This requirement is to meet Clause E2 of the
Building Code

For land that may be subject to flooding, the following policies

apply:

2.3

All building work (and land on the property) must be
adequately protected from flooding, in accordance with
Section 36 of the Building Act and Part 5D of the District
Plan. At a minimum, flood protection for building work is
required to prevent floodwaters from a 2% AEP flood
entering houses, communal residential buildings and
communal non-residential buildings, in accordance with
Clause E1 of the Building Code. However, note that ACE will
consider each case individually and may decline a building
consent if they do not consider that Section 36 of the
Building Act and Part 5D of the District Plan have been
adequately complied with. Building consents may also be
issued subject to Section 36(2) of the Building Act, which will
mean that a note will be placed on the title of the land
indicating that the land is subject to flooding.

The development must not increase the extent of flooding on
any other property, either upstream or downstream, in either
the 10% or 2% AEP storm. This is required by Section 36 of
the Building Act and Section 76 of the Resource
Management Act.

Discharges from OSM Devices

OSM devices will receive water from impervious surfaces such as
roofs. Their outlets will typically discharge to one of the following:

The City’s stormwater system (eg pipe, watercourse)
Groundwater (eg in areas where there is no piped stormwater
system and discharge by soakage is feasible)

Private property (eg as overland flow) and/or drains

Direct to the sea

The design capacity of OSM devices is set to match the runoff from
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a 10% AEP storm with development set at the “maximum probable
development” (MPD) level according to District Plan zonings. To
cater for the balance of the flow up to the 2% AEP storm, defined
overland flow paths are required. In practice the stormwater system
does not match this design criterion in all of the catchments in the
City. Consequently, starting in 2001 the City embarked on a new
initiative to compile integrated catchment management plans for all
of its catchments. Once completed, these catchment management
plans will serve, amongst other things, as the basis for:

Securing consented catchment management plans, whereby it
can obtain delegated powers from ARC to issue consents for
stormwater facilities (Section 2.1 explains the context)
Constructing stormwater facilities, such as pipelines and
detention ponds, to bring the capacity up to the MPD figure

2.4 MetroWater's Charges for Water and Sewerage

MetroWater is the utility responsible for the provision of water
supply and wastewater disposal in the Auckland City area. In most
cases, OSM devices will not impact on these services.

However, rainwater tanks (refer Section 6.2 for details) include
provision for re-use of stormwater. This will, in turn, affect the
amount of mains water purchased from MetroWater, and also
wastewater charges since these are related to mains water
consumption. Having considered the likely impact of rainwater
tanks, MetroWater has advised the City that the following policy
shall apply (note, however, that while this policy was current at the
time of writing this OSM Manual, prospective users of rainwater
tanks should check with MetroWater as to the operative policy at
the time of installation):

The latest MetroWater water and wastewater charging
policy will be applied. When the wastewater network is to
be utilized by connecting rainwater tanks to household
plumbing system, MetroWater will reserve the option to
install a water meter to measure the wastewater discharge.
For this purpose, authority for access to property will be as
identified in Metrowater® latest "Terms of Contract".

This means that water meters may be required on the water tank
installation in order for MetroWater to measure water consumption.
From this, it would be possible to calculate the appropriate
wastewater charge, based on the criterion that 75% of the water
used is disposed of to the wastewater system.

2.5 Design Standards for OSM Devices
Standards applying to the design of OSM devices, covering:
“Simplified Approach to Design of Runoff Control Measures”

applies (i.e. in Sections 6 and 7)
“Site-Specific Detailed Design” (refer Section 8)
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These standards cover both water quantity and quality, addressing
for both:

Hydrology (eg storm rainfall depth, frequency of occurrence,
critical duration, etc)

Performance (eg % reductions or maximum levels
/concentrations)

Other (eg minimum device sizings)

The standards are as follows:

(a) Design Rainstorm:

The “design rainstorm” will be as set out in ARC TP108 (but, for
simplicity, adopting a uniform rainfall figure to apply across all of
Auckland City; specifically the 24 hour 10% AEP rainfall is 125 mm)

(b) Runoff Quantity:

(i) Areas with Impermeable Sub-Surface Conditions:
Design must limit the peak discharge from the OSM device
to less than that from the site with 60% impermeable area
coverage, under the “worst case” from the following:
Limit the peak discharge in 10% AEP storm event (ie to
match the design pipe capacity of the City's receiving
system)
OR
Limit the peak discharge in 2% AEP storm event (ie to
match the extent and depth of the designated overland
flow path)

(ii) Areas with Adequate Soakage: As required by the
Stormwater Soakage Design Manual (Ref. 9), the key
criteria from which are:
No reticulated stormwater system is available in
reasonable proximity of the site
The soakage system must accept the full site runoff (ie
from roofs, other impervious areas and pervious
surfaces) and applies the site-specific percolation rate,
as determined by field testing
No surface runoff from the site in storms up to the 10%
AEP event
Runoff from paved areas requires pre-treatment (refer
also ¢ below)

(c) Water Quality:
Pre-treatment of stormwater may be required before it enters the
main OSM device (refer Sections 5 and 6.4 for details). Such
treatment is to account for:
Mitigating any adverse impacts on water quality from the
intensified development
Compliance with the water quality control guidelines in ARC’s
TP10, where relevant
The fact that, in order to meet O&M standards (refer Section 11)
OSM devices may need to incorporate water quality controls
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(d) Minimum OSM Device Sizings:

For practical purposes, minimum sizings are set, to avoid having
OSM devices which are too small to enable effective operation
and/or maintenance. These are set out, for each type of device, in
the respective sub-sections of Sections 6 - 8 (eg the minimum area
for a stormwater planter is 2 m?)

(e) Rules on Number & Ownership of OSM Device(s):
It will be up to the applicant/developer to select the number/type of
OSM devices to be constructed on a given development, subject to
compliance with all of the following general rules (refer also to
specific provisions in Section 6.2.2 applying to rainwater tanks):
Provision shall be made to connect the entire roof area of the
development to the OSM device(s)
Minimum of one OSM device per 1,000 m? of site area
Any one of the following ownership provisions shall apply:

- multiple OSM devices, one connected to each dwelling,
with  each owner responsible for operation &
maintenance

- one OSM device fed by multiple roofs, with one dwelling
having legal responsibility for owning and
operating/maintaining the device

- a Body Corporate having legal responsibility for owning
and operating/maintaining the OSM device(s)

(f) Risk:

OSM device design must ensure that, in the event of the “failure” of
the device (eg due to blockage) there is minimum impact to the
property on which it is installed, and to adjacent properties

2.6 Process for Updating and Amendment of the Manual

This OSM Manual will be reviewed at approximately 3-yearly
intervals and updated as necessary. The review process will
include a mailing to interested persons to solicit suggestions for
amendments or procedural changes. The review process will
address matters such as:

Review of OSM submittals during the previous interval,
including the findings from consent processing

Review of the performance, including O&M experience, of OSM
devices installed under this OSM programme (including OSM
devices installed on City-owned buildings/facilities constructed
since 2002)

Consideration of new and/or changed technologies, design
standards, etc

Review as to whether there is sufficient experience available
and/or interest in expanding the level of detail in respect to any
of the OSM devices covered in Section 8 such that their design
can be handled according to the Section 6/7 “Simplified
Approach to Design of Runoff Control Measures”

Review of requests for variances to the OSM Manual made by
City staff, applicant/developers and/or their professional
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advisers, etc
Review of community comments and concerns

Changes to the OSM Manual will follow the City’'s internal
processes and approvals requirements. All registered holders of the
OSM Manual will be notified of the changes.
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3.0 APPLICATION OF THIS MANUAL

This Section explains OSM devices covered by this Manual and how

the Manual is to be applied to design and implement an OSM device.

Sub-sections cover:

3.1: An overview of the available OSM devices and their applicability
to different areas

3.2: An explanation on “how to use this manual’, with an
accompanying flow chart illustrating the steps involved

3.3: Guidance to applicant/developers on choosing the most suitable
OSM device, supported by comparative costings of OSM
devices in typical applications

(1) Use this Section to select the appropriate OSM device; refer also
to the illustrative examples documented in Section 9
(2) Then consult Section 6 to establish OSM device sizings

3.1 Overview of Applicable OSM Devices

OSM devices of the types covered in this Manual represent relatively
straightforward technology and are in common usage in many
countries, including USA/Canada and Australia (refer Refs. 14 - 28 for
precedents). There are limited examples of OSM devices in operation
in Auckland (refer to ACE for details). OSM devices are being
installed on selected City-owned buildings/facilities constructed from
2002. These are intended to serve as “demonstration” projects,
allowing applicants/developers and others to inspect the OSM
devices in operation, and to provide operational experience for
evaluation in preparing subsequent updates of this Manual (refer
Section 2.6 for details). Applicants/developers are also encouraged to
apply WSUD principles to developments (refer Section 9.4 for
details).

Different types of OSM devices apply, depending on the sub-soil
conditions and the availability of a system to receive the discharge
from the OSM device. Specifically:

Detention-type devices are applied in areas where there is a
formal stormwater conveyance system (eg pipes, watercourse) to
receive the discharge from the OSM device - this typically applies
in areas where soakage to groundwater is not feasible
Retention-type infiltration devices are applied in areas where
soakage to groundwater is feasible — these areas typically have
no formal stormwater conveyance system

OSM devices covered in this Manual are listed in Table 3.1. Details
on designing each of the types is given as follows, with the process
summarised in flow chart form in Fig 3.1:

0] OSM Device Sizing Charts Given (“Simplified Design
Approach”):

Section 3 -1
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Areas with Impermeable Sub-Surface Conditions (“List
Al") — Section 6
Areas with Adequate Soakage: Infiltration Devices (“List
A2") — Section 7

(ii) Water Quality Considerations — Section 5 (note that the OSM
device-specific designs given in Sections 6 & 7 incorporate
the requirements in respect to water quality control)

(i) OSM Devices Requiring Site-Specific Detailed Design (“List

B”) — Section 8
Table 3.1
List of OSM Devices Covered in this Manual
TYPE OSM DEVICE Comment
& Application
LIST A: (1) Areas with Impermeable
SIZING Sub-Surface Conditions:
CHARTS
GIVEN a. Rainwater Tank Dual re-use &
stormwater detention
type
b. Stormwater Planter * Retention device with
layered soil/gravel and
underdrain
(2) Areas with Adequate
Soakage - Infiltration Devices?:
a. Soakhole (ie standard, As existing City
Onehunga or rockbore) precedents
b. Filter Strip Soakage
Trench
c. Rain Garden® Retention device —
similar to 1(b)
d. Porous Paving * Paving & underlying
soakage
LIST B: a. Roof Gardens
SITE- b. Roof/Gutter Detention
SPECIFIC c. Detention Ponds
DESIGN d. Swales/Filter Strips &
Depression Storage
REQUIRED €. Proprietary OSM Devices
LEGEND:

1: To be located above ground or at/below ground so that discharge from base of
stormwater planter can be piped to an available stormwater conveyance system (eg
roadside channel, watercourse)
2: Runoff from impervious areas to be pre-treated (eg by sand filter or swale / filter
strip) before entering the infiltration device (note that roof runoff does not require

pre-treatment)

3: With pervious base

Section 3 -2
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How to use Manual 3.2 How to Use This Manual

Fig 3.1 (overleaf) is designed to guide to the applicant/developer on
how to use this Manual to choose, design and apply for consents to
implement an OSM device. These directions are necessarily
generalised and do not for example cover the detailed Consent
submittal requirements — that information is contained in Section 4
and illustrated in Fig 4.1.

Against each step in the flow chart (Fig 3.1) reference is made to
the relevant Section number of this Manual.

OSM MANUAL Section 3 -3
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Confirm
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(11&22)

|

[ Read OSM Manual Section 3.2 "How to Use this Manual” |

—

Establish Suitable OSM Option (3.3 & 9)

OSM Measure in List

Al (Table 3.1)

B

v

IMPERMEABLE SUB-SURFACE
CONDITIONS

X SITE-SPECIFIC DESIGN REQUIRED
- Select OSM Device (6.1)
- Size OSM Device (6.2/6.3)

Apply Section 8

Consult
ACE

ADEQUATE SOAKAGE
(7 & SDM)

- Perform percolation test
- Select PT/soakage device
- Size PT/soakage device

| Treatment of runoff from paved surfaces (6.4)|

Controlled or
Discretionary Activity
Consent Required?

Y

RESOURCE CONSENT (4.2)

- Prepare details
- Submit application

PREPARE DESIGN DETAILS

Design Other Features (10)
Establish Design Details (6.2/6.3)
Prepare Design / Drawings

A
Prepare O & M / Monitorin,

y
g Plan (11.4 & Appendix C) |

A\ 4

BUILDING CONSENT
Prepare Details (4.3) & Submit Application (4.5)

Receive Approvals

—>

FOOTNOTES

(No) denotes Section No in OSM Manual
OSM: On-site stormwater management
SDM: Soakage Design Manual

(Ref. 9)

PT: Pre-treatment

FIGURE 3.1 (Revision 1: Nov 2003)

FLOW CHART - USING THE OSM MANUAL
TO IMPLEMENT AN OSM DEVICE
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IMPLEMENT OSM

- Construction

- Commisioning

- Inspection/Certification (4,4)
- As Built Drawings (4.3)

v

Routine O & M / Monitoring (11)
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3.3 Selection of a Suitable OSM Device

To assist the applicant/developer to select an OSM device that is
appropriate to their site and proposed development, reference should
be made to the following (note that these apply to sites with
impermeable sub-surface conditions, as addressed in Sections 6 & 8;
for devices applicable in areas with adequate soakage, refer to the
comparable outline in Ref. 9 and summarised in Section 7):

Table 3.2 (guidance notes)

Figs and photos in Sections 6 and 8 illustrating each type of
device

Section 9 on illustrative OSM applications

Sites with existing OSM-type devices in place® (refer to ACE for
details)

Table 3.2

Guidance Notes on Selecting a Suitable OSM Device
(Areas with Impermeable Sub-Surface Conditions)

Consideration Comment

Size and Shape | - Where space on the development site is at a premium,
following OSM devices may be favoured:

- roof garden (Photo 11)

- eco-roof (Photo 12)

- roof or gutter detention

- porous paving

- rainwater tank (Photos 1 &2)

Consider incorporating the device as part of the|
landscaping, to be space-efficient

Landscaping - Above-ground types of OSM devices, such as
and Aesthetics rainwater tanks and stormwater planters may pose
aesthetics issues (but note that rainwater tanks may
be able to be incorporated as an architectural feature)
At/on-ground OSM devices (eg rain gardens, porous
paving, swales, filter strips) can often be designed to
be aesthetically pleasing

Ownership & - On a given development, a range of OSM devices
Number/Type may be used (note, however, that each device must
of Devices account for runoff from a designated area of the site)

Generally, an OSM device will need to be “owned” by
either one designated property in a multi-unit
development, or the Body Corporate

In the former case, this may dictate the number and/or

location of OSM devices; for example (refer Section

2.5e for the detailed “rules” in this context):

- rainwater tanks: there can be one tank per
dwelling, or up to 10 dwellings served by one tank
(but note that this case may raise issues in
respect to the responsibility for meeting the costs
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of mains “top-up” water delivered to the tank)

- stormwater planter: there can be one planter per
dwelling (but this will generally be uneconomic),
or a minimum of one planter per 1,000 m? of site
area

Siting and
Ease of O&M

In selecting a location for the OSM device,
consideration needs to be given to connections to and
from the device and its accessibility for maintenance
Below-ground OSM devices, whilst out of sight, may
often pose greater maintenance difficulties

Section 11 addresses operation & maintenance
(O&M) requirements for each type of OSM device;
from this the applicant/developer can select a device
which suits their requirements

Cost

Cost

Costs will vary appreciably depending on the site and
development layout; also the following factors may
come into play in regard to specific OSM devices:

- rainwater tanks, offer potentially worthwhile
ongoing cost savings on the MetroWater water
and sewerage charges (but refer also Section 2.4)

- a stormwater planter can be incorporated as a
landscape feature and in such cases a portion of
the cost might be allocated to the site landscaping
budget

To illustrate the comparative costings of OSM
devices, consider the case of a development
comprising eight 2 bedroom units on a 800 m? site,
with 450 m® of total roof area and 80% overall
impervious area coverage. The following comparison
can be made between a rainwater tank and a
stormwater planter (note that because requirements
will be site-specific, both comparisons exclude the
cost of pipework connections from the roof to the
device and from the device to the main stormwater
receiving system):

Rainwater Tank (Photos 1 & 2):

From Fig 6.3 (Charts 2 & 3) the tank storage

volume would need to be about 50 m?>

comprising:

- 36 m’ dedicated to re-use (to serve a design
occupancy of 24 persons)

- 9.65 m® for temporary stormwater detention

- 4.5 m°®“dead storage”

The cost of the 2 No. 25 m® tanks, pump,

pipework from tank to dwellings (indicative only),

etc, is estimated be about $9,000. This cost

excludes plumbing inside the dwellings, since this

will be required in any event, but the need for

separate reticulation for the mains and tank

systems may add to costs.

Stormwater Planter (Photos 3 — 5):
From Fig 6.7 (Chart 1) the required planter size is

Section 3 -6
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about 28 m®. The planter, say 7 m x 4 m internal,
would therefore occupy 3.5% of the site. The cost
of constructing such a planter in plaster-finished
concrete block, excluding the external pipework
and plants, is estimated to be about $6,500 -
$7,000.

From this comparison, it is evident that the rainwater
tank will often be preferred because, although the
capital cost is about 30% higher, in the long-term this
cost will be outweighed by the benefit of savings on
water charges. Other comparative evaluations on a
range of development scenarios, as documented in
Section 9.3, show similar cost differentials in most
cases.

Where applicant/developers reject tanks on aesthetics
and/or other grounds, the planter cost is quite modest
and can be used as an attractive landscaping feature
to add-value to the development.
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4.0 CONSENT SUBMITTAL REQUIREMENTS

This Section identifies the submittal requirements for the consents
required to implement OSM devices. It covers:

4.1: General submittals process

4.2: Resource Consents

4.3: Building Consent (including the OSM O&M Plan)

4.4: Certifications

4.5: Submittal Forms

(1) Once the OSM device(s) have been chosen (Section 3) and
sized (Sections 6 — 8), prepare submittals according to the
requirements of this Section

(2) This Section also contains cross-references to submittals
arising from requirements set out in sections 10 (Siting &
Landscaping) and 11 (O&M)

NOTE: the requirements given in this Section were current at the
time of writing this Manual, but are subject to change from time-to-
time — refer ACE for current requirements and submittal forms

4.1 General

Implementation of an OSM device will normally require a two stage
consent process, as outlined in Section 2.1. Note, however, that the
Resource Consent will not be required in the case of a “Permitted
Activity”. In summary, the Consent process covers:

Resource Consent: in relation to the OSM device(s), the
information to be provided is set out in Section 4.2

Building Consent: as well as the normal building/related works,
details of the proposed OSM device(s) will be required, as set
out in Section 4.3, along with an O&M Plan (refer Section 11.4)

Further, once the OSM device(s) is/are constructed, the following
will be required:

The applicant to submit as-built drawings of the completed OSM
device(s)

The Building Certifier to issue an inspection/completion notice
Every 2 years, an inspection and maintenance programme by a
qualified contractor, with certification to ACE

A Resource Consent may be needed from ARC where the
provisions listed below apply (note that because any such consent
is outside the City’s jurisdiction, it is not addressed in detail in this
Manual):

There is not a consented catchment management plan covering
the development site in question

The impervious area coverage of the proposed development
exceeds 1,000 m?

Section 4 -1
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Runoff from the site discharges direct to the marine
environment

It is recommended that the submittals should be done separately,
with the Resource Consent obtained first to confirm that the broad
outline of the development (ie including the type, location and sizing
of the OSM device/s) is deemed to be satisfactory. Then, the
detailed design and documentation work would be completed and
the Building Consent lodged.

It should be noted that the OSM device is owned by the property
owner, but standard conditions of the Consents will cover:

The placing of an covenant on the title of the property that has

an OSM device, advising that:

- the device has been installed as part of the management of
stormwater for the site

- that the device is subject to certain maintenance obligations;

- the OSM device is not to be modified or removed without the
express written permission of the relevant Local Authority,
namely ACE or ARC (note also that a further Resource
Consent may be required)

The City’s right, within the provisions of the Local Government
Act (including the provision to serve notice) to have access to
the OSM device for inspection, etc

The processes set out in this Section are illustrated in flow-chart

form overleaf, covering Consents (Fig 4.1) and Enforcement (Fig
4.2).
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Development Proposal
conceived

Figure 4.1 OSM Regime Flowchart

Subdivision proposal

Council becomes aware of proposal and that it will result in an impervious

area that:

(@) tips the trigger in 1.1 of OSM Manual for the relevant zone and
therefore

(b) requires OSM to maintain appropriate outfall arrangements under
Building Act.

A4
Building consent Land use consent Subdivision consent
application application application

OSM Manual Council requires

Applied as one way to

comply with building [E1 Building Code]

"appropriate outfall" Condition
requirements requiring

OSM

Council requires OSM
as consent condition

code - Building consent condition )
- Bylaw 18.4.2 l l
Covenant on Property Title
OSM installed by recording maintenance
property owner requirements for OSM
Stormwater

Local Government Act

Management Bylaw/ OSM operation and maintenance = responsibility of property owner

A4

PIM

Operation and maintenance requirements recorded on LIM and
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Figure 4.2 Enforcement

OSM operation and maintenance =
responsibility of property owner

A\ 4

Council requires reasonable periodic (2 yr)
certification or other notice that OSM working

Council has reasonable cause to think there is
a problem in an area/catchment

\ 4

Owner fails to maintain OSM and/or provide
certificate information

Council gives notice that want to inspect OSM

Council inspects — finds problem

Council gives notice that owner must fix
problem by x date or Council will get it fixed at
their cost

A

Council gets OSM fixed and bills owner

Owner fails to pay

Local Government Act —»

A

y

Recover cost
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4.2

Resource Consents

The applicant/developer is to submit the following details as part of
the Resource Consent application for an OSM device(s) [note that
these provisions apply to all types of OSM devices covered in
Sections 6 — §]:

4.3

Details as to the proposed type(s) of OSM device(s),
together with evidence as to the suitability of the proposed
OSM device(s) to the site/development (eg availability of a
connection to a formal stormwater system, such as a pipe or
watercourse)

A site plan, to scale, showing proposed layouts (with key
elevations shown) covering:

site development plan, including buildings, paving, etc

details of the proposed OSM device(s), specifically:

- location(s) of the device(s)

- delineation of the impervious area connected to
each OSM device (the area is to be recorded in m?

- arrangements as to the ownership of each OSM
device and corresponding responsibilities for O&M;
in compliance with the provisions of Section 2.5(e)

- the route(s) of the connecting pipes or channels
between the impervious area and the device and, if
applicable, the device outlet and the receiving
system

Completed OSM device sizing “Worksheet” (ie from Section
6 or7),or

Site-specific OSM device sizing, according to the provisions
of Section 8

Formal acknowledgement of the City’s right to gain access
to the OSM device

Building Consent

The applicant/developer is to submit the following details as part of
the Building Consent application for an OSM device(s) [note that
these provisions apply to all types of OSM devices covered in
Sections 6 — §]:

(@)

Prior to Construction:
Re-submission of the material listed under Items a(i)—(iv) in
Section 4.2, incorporating any revisions/amendments
Technical design drawings for the OSM device(s) and all
related pipework, etc, covering:
Plans, elevations and details (ie matching the
“standards” given in Sections 6 and 7, or developed
independently in the case of site-specific designs
according to the Section 8 process)
Technical specifications, including construction materials
details
Other elements as required according to Section 10 (eg
covering landscaping, aesthetics, access, etc)
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iii.  Design calculations for the OSM device(s), covering:
structural elements
analyses/sizing (applies only to site-specific designs
developed according to the Section 8 process)
iv.  “Producer Statements” for any proprietary equipment
v. The OSM Device-Specific O&M Plan, developed in
accordance with the requirements set out in Section 11.4

Post Construction (b) Post-Construction:
i.  As-built drawings of the completed OSM device(s)

Certifications 4.4 Certifications

Under the conditions of the Building Consent (refer Section 4.3)
and the O&M provisions given in Section 11, the applicant/owner of
an OSM device(s) will be required to secure the following
certifications (refer Appendix C for the forms referred to in b below):

(a)_Building Consent: based on a final inspection of the completed
O&M device(s) by ACE, a “Completion Certificate” is required

(b)_ O&M Certifications (refer Section 11.2):

i. Based on the obligatory 2-yearly mspectlon/mamtenance
programme according to the “Routine Maintenance
Provisions Checklist” on Form “Device-Specific O&M
Details”, certification on Form “OSM-O&M-Cert” is to the
submitted to the City/ACE

ii.  Following any repairs to the OSM as may be directed by the
City/ACE under the provisions listed in Section 11.2,
appropriate certification is to the submitted to the City/ACE

Submittal Forms 4.5 Submittal Forms

Resource Consent and Building Consent submittals will be included
in the standard ACE application forms.

The following O&M-related submittal forms are set out in Appendix
C:

O&M Plan Forms, comprising:

- Header Sheet (=Form “OSM-O&M-Plan”)

- Form “OSM-0O&M-Routine”

- Form “Device-Specific O&M Details”

2-Yearly O&M Certificate (Form “OSM-O&M-Cert”)

Form “Device-Specific O&M Details” for the main/standard
types of OSM devices

It should be noted that these forms were prepared for guidance
purposes at the time of writing this Manual, but are subject to
change from time-to-time. Current versions of the forms should be
obtained from ACE.
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5.0 WATER QUALITY CONSIDERATIONS

This Section explains the general water quality control standards to
be met by OSM devices. This is followed by a device-by-device
summary of how these standards are to be met.

The material is for information only.

5.1 Introduction

The proposed OSM program is to be implemented in the context of
modern “water sensitive urban development” (WSUD) practices, to
ensure that sustainable development occurs. As well as controlling
runoff quantity, due to the high amenity values of Auckland’'s
marine receiving waters and their sensitivity to pollution, close
attention must be also paid to controlling stormwater quality.

Attention has therefore been paid to:

ARC TP10 guidelines (Ref. 11):

- provide treatment capacity for the small/frequent floods and
at least the first-flush of larger events which typically
transport the bulk of the contaminants

- remove 75% of the sediment contaminant load

- treat runoff from impervious areas other than roofs wherever
practical

OSM device Operation and Maintenance (O&M) requirements

Minimum standards at the outlet of the OSM device (where

relevant)

5.2 Incorporation of Appropriate Measures in OSM Devices

Using the above approach, Table 5.1 sets out the appropriate water
quality controls that have been “designed-in” to each of the OSM
devices listed in Sections 6 and 7. Consequently, no other water
quality provisions will be required, except in special conditions; for
example as may be directed by ARC for developments under its
jurisdiction (refer Section 4.1).

Section 5-1
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Table 5.1
Water Quality Measures Incorporated in OSM Devices

(A) AREAS WITH IMPERMEABLE SUB-SURFACE CONDITIONS

Runoff Water
OSM Device Intercepted * Quality Water Quality Controls Incorporated
Treatment
i. Rainwater Tank
Part Sediment/contaminants settle-out in the
Roof only (but see iii tank
below)
ii. Stormwater Planter Sediment/contaminants are filtered-out
as runoff infiltrates through the soil layer
Part NPT .
Roof only (but see iii Runoff does not bypass infiltration until
below) water p_onds in planter toa dept_h _of 125
mm; this storage capacity is sufficient to
cater for the “water quality storm”
Runoff from paved areas is to be
iii.  Site Runoff treated, using any one of the following
Treatment systems (refer Section 6.4 for details):
Devices Paved areas Yes - Filter strip (refer B2 ¢ below)

- Rock swale/trench
- Catchpit filter
- Sand filter (refer B2 a below)

(B) AREAS WITH ADEQUATE SOAKAGE - INFILTRATION DEVICES

Runoff Separate
Device Intercepted * Pre- Water Quality Controls Incorporated
Treatment
(1) Soakage/Disposal Systems:
a. Soakholes:
i. Standard
ii. Onehunga Site runoff
T Rockbore All must be Refer (2) below
i pre-treated
iv. Filterstrip
b. Rain Garden
(pre-treatment and Sediment/contaminants are filtered-out
soakage) as runoff infiltrates through the soil layer
Site No The soil layer is bypassed for storm

events exceeding the “water quality
storm”

OSM MANUAL
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c. Porous Paving

Site

No

Sediment/contaminants are filtered-out
as runoff infiltrates through the sand
layer beneath the paving

The sand layer is bypassed for large
storm events, appreciably larger than
the “water quality storm”

(2) Pre-Treatment Systems:

a. Sand Filter

Site

Sediment/contaminants are filtered-out
as runoff infiltrates through the sand
layer.

The pre-treatment is bypassed for
storms exceeding the “water quality
storm”

b. Rain Garden
(pre-treatment only)

Site

As for “sand filter” above

c. Filter Strip

Site

Sediment/contaminants settle out over
the filter strip; the vegetation also
removes further contaminants by
filtration, adsorption and biological
uptake

LEGEND:

! Site = non-roof impervious areas + pervious areas
All = roof + other impervious areas + pervious areas

OSM MANUAL
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Simplified Design
Approach —
Impermeable Sub-
Surface Conditions

How to use this
section

Sizing charts

Worksheet

OSM MANUAL

6.0 SIMPLIFIED APPROACH TO DESIGN OF RUNOFF
CONTROL MEASURES - IMPERMEABLE SUB-SURFACE
CONDITIONS

This Section presents details of the simplified approach to the
design of runoff control measures for sites with impermeable sub-
surface conditions; namely rainwater tanks and stormwater
planters. Sub-sections cover:
6.1: Outline of the general design basis
6.2: (Rainwater Tank) & 6.3: (Stormwater Planter): Details of the
design approach for each OSM device, including:
- explanations of the concept and the design approach
- charts to be used for device sizing (including a
“worksheet” upon which the calculations are to be done)
- standard design details
6.4: Treatment of runoff from paved surfaces

(1) Having established that an impervious area type OSM device
is applicable and selected the specific O&M device(s),
establish sizings and design details using the procedures set
out in this Section

(2) Apply also the provisions in Section 6.4 to treat runoff from
paved areas

(3) Then apply the requirements set out in Sections 10 (Siting &
Landscaping) and 11 (O&M)

(4) Once completed, prepare the necessary submittals as noted in
Section 4

This material is for guidance only: please refer to the disclaimer
statement in the Preface of this Manual.

6.1 Design Basis and Details

Applying the design standards set out in Section 2.5, a range of
analyses have been undertaken to produce simplified sizing charts
applicable to each of the OSM devices from the “List A1” category
in Table 3.1. Sections 10 (Siting & Landscaping) & 11 (O&M) also

apply.

An accompanying “worksheet” has been prepared upon which the

OSM sizing is to be calculated and documented. Along with this, a

series of “standard” design details have been prepared for adoption
by applicant/developers.

6.2 Rainwater Tank

6.2.1 Background

Rainwater tanks are a permitted OSM measure, constructed in
concrete, plastic (Photo 1), steel (Photo 2) or fibreglass. The tank,

as illustrated in Fig 6.1, is fed from roof runoff and comprises two
“zones”, namely:

Section 6- 1

AUCKLAND CITY

V P Dec 2002



Temporary storage

Permanent storage

Design approach

Sizing
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“Temporary Storage” (or “air space”):

- the upper part of the tank, dedicated to retaining runoff in
short duration, high intensity storm events

- has an orifice outlet at the bottom (ie this defines the
interface between the temporary and permanent storage
zones); this serves to “throttle” the flow

- has an overflow at the top of the tank, connected to the
City's stormwater system

“Permanent Storage” (or “rainwater space”):

- the bottom portion, dedicated to storing water for re-use, as
set out in Section 6.2.4(a) [note that water must not be
used for drinking]

- to ensure continuity of supply in dry periods, it includes a
mains connection for “topping-up” the storage

Trickle top up from
. Inflow from
mains supply roof

Air space used for detention *+—

Backﬂow\ and backflow prevention

prevention
device

Overflow

Rainwater space

Float Pump

Mains top up volume ‘_©_>

Water supply
to house

Fig 6.1: Rainwater Tank - Elevation

6.2.2 Approach to Design

Tank sizing is done through a series of “Sizing Charts”, according
to the process set out in the Sizing Worksheet (Fig 6.2). Details are
set out below:

(a) Sizing Basis: uses a series of “Sizing Charts” (refer Section
6.2.3)

(b) Arrangements for the Provision of Tanks:

Expanding on the provisions of Section 2.5(e), the
applicant/developer can select the number of tanks to be

Section 6- 2
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constructed on a given development, subject to compliance with all
of the following rules (in the submittals, details are to be given —
refer Sections 4.2 & 4.3):

i. Connection of Roofs: Provision shall be made to connect
the entire roof area of the development to rainwater tank(s)

ii. No. of Tanks:
Minimum of one tank per 1,000 m? of site area, and
One tank is to receive runoff from the roofs of not more
than 10 dwellings

iii.  Options for Ownership, Connection & Maintenance of
Tanks (any one of the following to apply):

Multiple tanks, one connected to each dwelling, with
each owner responsible for operation & maintenance
One tank fed by multiple roofs, with one particular
dwelling having legal responsibility for owning and
operating/maintaining the tank; in such a case the owner
may choose to plumb water from the tank to other
dwellings
In the case of a Body Corporate having legal
responsibility for owning and operating/maintaining the
tank, at least 50% of the dwellings shall be plumbed to a
tank(s)

Further, the applicant/developer may choose to use rainwater
tank(s) to cater for one part of the development and stormwater
planter(s) for the rest (or one of the OSM devices covered in
Section 8). In such cases, designs/worksheets must be prepared
for each such device, clearly delineating which part of the site is set
to use which type of OSM device.

(c) Base Data Employed:

(i) Site Areas (per tank):
A = site area (m?)
B = roof area (m?)
C = site impervious area, excluding the roof (m?)
R = site impervious area percentage =100 x (B + C)/ A
[Note that areas A, B & C are to be clearly
delineated on a plan, showing the respective areas
applying to the tank - albeit recognising that in the
case of multiple tanks, the delineation in respect to
area C will be somewhat arbitrary)

(i) Tank: use a table of standard tank capacities and
dimensions

(iii) Dwelling Design Occupancy:
D = allowable number of persons in the dwelling(s)
connected to the tank, calculated as:
- Single dwelling: D = number of bedrooms + 1
- Multiple dwellings: D is the sum of the “D” values

Section 6 - 3
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for the individual dwellings, calculated as above

(d) Other Parameters Used (these are derived through the Sizing

Charts):

Physical Parameters (refer Fig 6.2):

E = lower outlet orifice diameter (mm)

H = height of orifice from tank base (m)

F = top overflow pipe diameter (mm)

V = temporary storage capacity (m?)

S = permanent storage capacity (m>)

T = tank capacity (m®) =V + S + 10% allowance for
unusable/dead storage

G = tank height (m)

10 % AEP Peak Flows (litres/sec):

Qo = site discharge with no flow control

Q: = maximum allowable site discharge (60%
impervious area)

Q2 = flow from roof area

Qz = maximum permissible discharge from tank = Q; -

(Qo—Qy)

(e) Minimum Sizings:

Minimum tank size = 2 m®

Minimum permanent storage capacity to be such that at
least 50% of the average annual domestic water
demand can be met, except in cases where the
available roof area is too small to achieve this; this
typically occurs where the roof area per person [D — see
definition in c iii above] is less than 25 m? (note that this
check is included in tank sizing calculations, as shown in
Table 6.1; namely S is not to exceed 1.5 m® per person)
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Fig. 6.2: Rainwater Tank — Definition Sketch

(f) Design Details: refer Section 6.2.4
6.2.3 Tank Sizing

Follow the procedure set out on the “Worksheet” (Table 6.1), also
referring to the requisite Sizing Charts shown in Fig 6.3. Where the
charts do not show the actual site values, interpolation should be
applied (note, however, that for impervious areas in the range 61%
- 64%, the “65% imp” line on Chart No 2 is to be used).

From this process, the following tank sizing parameters will be
established (refer Fig 6.2):

T = total tank capacity (m°)

H = height of lower outlet orifice from base of tank (m)
E = lower outlet orifice diameter (mm)

F = top overflow pipe diameter (mm)

Two “worked examples” of the Table 6.1 worksheet are given in
Tables 9.1a and 9.1b (refer Section 9.2).

6.2.4 Design Details

(a) Uses of Tank Water:

0] Based on an evaluation undertaken on behalf of Auckland
City, rainwater is considered suitable for the following
household uses:

Toilet(s)

Outside tap(s)

Cold water to clothes washing machine (where the
machine has a fixed connection to the cold water

Section 6- 5
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supply)

(ii) Note also the following provisions:
As a minimum, dwellings connected to the rainwater
tank must plumb tank water to at least two of the three
fixtures referred to in (i) above
Water must not be used for drinking

(b) Code of Practice: Auckland City will apply, as an interim
arrangement, the Southland District Council’s rainwater tank code
of practice guideline set out in Appendix B. Note, however, the
following:

i. This is an interim measure, pending the development of a
formal New Zealand code — refer to ACE to confirm the
code applicable at the time the Building Consent application
is made

ii. The following do not apply to the code’s application in the
Auckland situation:

- references to “Southland”, “Southland District
Council”
- the sections on “Storage / Yield” and “Fire Fighting”
iii.  Aside from (ii) above, all of the code’s requirements are to
be complied with, except where there is a contradiction with
the provisions in (c) below, in which case the latter shall
prevail.

(c) Details: Requirements as to standard design details are as set
out below; apply these along with the sizings from Table 6.1 in
preparing the design drawings. Such drawings are to accompany
the Building Consent application and clearly show all of the
plumbing connections, along with the requisite backflow prevention
devices, etc and the connection of the top overflow from the tank(s)
to the main stormwater system.

ltem Requirement
Inlet To enter through the roof of the tank, via an

appropriate first-flush diverter device (eg
Rain Water Harvesting & Waste Water
System P/L’s "First-Flush Water Diverter”,
Australian Patent #692835, or similar); this
device to be sized and installed according to
the manufacturers instructions

Mains water feed At top of tank, 25 mm minimum above the top
outlet & controlled by a float-operated shut-
off (minimum level 100 mm above water
supply outlet)

Backflow preventer To be installed to NZS 3500.5 (2000) to
avoid cross-contamination

Tank Construction:
- Materials Concrete, steel, plastic or fibreglass
- Siting/Foundation Level, on a sand or scoria base (minimum
100 mm depth; where weak sub-soll
conditions exists, the foundation to be

Section 6 - 6
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Stormwater Outlets:

designed and certified by a Geotechnical
Engineer)

(refer Fig 6.2 for definitions of the parameters

referred to below & Table 6.1 for their numerical values):

- Lower orifice

- Top overflow

Water Supply Outlet:
- Location
- Feed to
- Metering

Pump

Plumbing

Diameter E (machine drilled) at height H
above base of tank; connect to pipe from top
overflow (the orifice is to be accessible for
maintenance by an inspection cover)

Pipe diameter F; connect to main/public
stormwater system

150 — 200 mm above the tank base

Refer (a) above

Provision to be made to allow the installation
of a water meter in future (ie as specified by
MetroWater - refer Section 2.4)

Size to meet the required household duty;
plumb so that in the event of pump or power
failure, mains water can be used directly

To NZS 3500.5 (2000) & by a certified /
registered plumber (note: water must not be
used for drinking). Refer also to Building
Industry Authority approved document
G12/AS1: Water Supply for signage and
plumbing identification.

(b) Submittals: Refer Section 4 for details as to requirements; ACE
will issue a Building Consent with the requisite conditions, including
plumbing requirements
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TABLE 6.1 - “WORKSHEET” FOR RAINWATER TANK SIZING
Note: One worksheet is to be prepared for each tank in a development
[except in the case of multiple tanks, each with identical site/tank details]

(1) SITE DETAILS:
Site Address:

Tank No of

Proposed number of dwellings connected to the tank

Design number of persons: D (= no. of bedrooms + 1)
(for multiple dwellings the applicable D value is the sum of the D values for each of the connected dwellings)

(2) COMPUTATION By: DATE:
(3) SITE DATA PER TANK [Refer text Section 6.2.2(b)]
A = site area 2
B = roof area 2
C = site impervious area (excl. roof) m?
R = site impervious area percentage
=100x(B+C)/A %

(4) PERMISSIBLE PEAK FLOWS (in 10% AEP event)

Note: use Chart 1 to determine Qo Q1 & Q, values litres/sec
Qo = site discharge (area A) with no flow control (impervious area R%)
Q: = maximum allowable site discharge (area A; 60% impervious area)
Q. = flow from roof area B

Q3 = maximum permissible discharge from tank = Q, - (Qo — Q1)

(5) SIZING TEMPORARY STORAGE

Apply Chart 2, using: site area A = m? & impervious area ratio R=
Temporary storage capacity V= m

(6) SIZING PERMANENT STORAGE

Apply Chart 3, using: roof area B=__ m? & no of persons per tank  *D =
Permanent storage capacity (min 1.0 m% *S= m?
*Where D > 16 or 'S >1.5 x D S=15xD = m?

(7) SELECTION OF TANK

Calculate minimum tank capacity C=11x(V +S)= m?
Select tank from available sizes: capacity (T3 C>2m?®) T= m?
height G = m
(8) ORIFICE & TOP OUTLET DETAILS
Orifice height from base of tank H=G xS/ C = m
Orifice size: Apply Chart 4 using: max discharge Qs = litres/sec & H from line above
Orifice diameter E = mm
Top outlet diameter: Apply Chart 5 using roof area B = m?; F = mm
(min 100 mm)
(9) DESIGN VALUES
T = tank capacity m?
H = orifice height m
E = orifice diameter mm
F = top overflow pipe diameter mm
OSM MANUAL Section 6- 8
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FIG 6.3: RAINWATER TANK - SIZING CHARTS

CHART 1: 10% AEP Design Flows

Peak Flow (litres/sec)
|_\
o
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Area (m2)
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CHART 2: Temporary Storage (m3)

V = Storage Volume (m3)

100 200 300 400 500 600 700 800 900 1000
A = Site Area (m2) per Tank
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OSM MANUAL Section 6- 9

AUCKLAND CITY V P Dec 2002



CHART 3: Permanent Storage Sizing
g
:
50 100 150 200 250 300 350 400 450 500
B = Roof Area (m2)
— 2 persons 4 persons 6 persons —8 persons
— 10 persons — 12 persons —16 persons
CHART 4: Orifice Sizing

_ 120

[¢]

© 100

€

© 80

D )

€

8

= 40

O

- 0

4 6 8 10 12 14 16 18 20
Q3 = Max Tank Discharge (I/s)
——Head 0.5 m Head 1.0 m ——Head 1.5 m
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CHART 5: Top Outlet Sizing
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6.3 Stormwater Planter
6.3.1 Background

The stormwater planter type of OSM device, based on an
arrangement in widespread use in Portland, Oregon, USA (Ref. 20)
is illustrated in Fig 6.4. The key components of the stormwater
planter, and the way they function, are as follows:

Roof water is fed onto the surface of the stormwater planter, via

a “spreader” device

This water infiltrates through the top soil layer and then collects

in the underlying drainage layer, from where it is piped to the

public stormwater system

When the inflow rate exceeds the soil infiltration rate, ponding

occurs on top of the soil; this is contained by the wall of the

stormwater planter extending to about 350 mm above the soil
surface

Two outlets from the pondage, located at the end opposite the

spreader inlet, feed to the public stormwater system via a

standpipe, namely:

- an orifice at a height of 125 mm above the soil surface
(ponding to this level is required to meet water quality
requirements)

- a half siphon which comes into operation when the ponding
is nominally full (ie depth reaches 250 mm)

The stormwater planter is normally sited above-ground, rather like a
planter box (Photos 3 & 4). However, the base can be below
ground level (Photo 5), subject to suitable gradients being available
to connect the outlet to the public stormwater system, and provided
flooding by groundwater can be avoided.

Fig 6.4: Stormwater Planter - Elevation
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6.3.2 Approach to Design

The design basis involves establishing the required stormwater
planter area which will throttle the peak roof discharge by the
required amount. The combined outflow from the overall site (ie
from stormwater planter + impervious area + pervious area) must
not exceed the peak from the equivalent site with a 60% impervious
area coverage. In practice, the infiltration component is quite
modest, so the ponding on top of the soil is forced to perform the
bulk of the flow attenuation. Initial outflow from the pondage is via
an orifice, designed to use the “spare capacity” available in the
public receiving system prior to it peaking (ie equal to the design
maximum outflow rate — as set by the aforementioned 60 % figure).
Use of this orifice arrangement allows the planter sizing to be
reduced by about 30% as compared to a planter without the orifice.

Planter sizing is done through a series of “Sizing Charts”, according
to the process set out in the Sizing Worksheet (Table 6.2). Details
in relation to the sizing process are set out below.

(a) Sizing Basis: uses a series of “Sizing Charts” (refer Section
6.3.3)

(b) Arrangements for the Provision of Planters:

In accordance with the provisions set out in Section 2.5(e), the
applicant/developer can select the number of planters to be
constructed on a given development, subject to compliance with all
of the following rules (in the submittals, details are to be given —
refer Sections 4.2 & 4.3):

i.  Connection of Roofs: provision shall be made to connect the
entire roof area of the development to planter(s)

i.  No. of Planters: minimum of one planter per 1,000 m? of site
area

iii.  Options for Ownership & Maintenance of Planters (any one
of the following to apply):

Multiple planters, one connected to each dwelling, with
each owner responsible for operation & maintenance
One planter fed by multiple roofs, with one dwelling
having legal responsibility for owning and
operating/maintaining the planter
In the case of a Body Corporate having legal
responsibility for owning and operating/maintaining the
planter

Further, the applicant/developer may choose to use stormwater
planter(s) to cater for one part of the development and rainwater
tank(s) for the rest (or one of the OSM devices covered in Section
8). In such cases, designs/worksheets must be prepared for each
such device, clearly delineating which part of the site is set to use
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which type of OSM device.
Data requirements (c) Basic Site Data Employed:

A = site area (m?)

B = roof area (m?)

C = site impervious area, excluding the roof (m?)

R = site impervious area percentage =100x (B+ C) /A

M = roof/site area ratio =B / A

[Note that areas A, B & C are to be clearly delineated on a
plan, showing the respective areas applying to the planter -
albeit recognising that in the case of multiple planters, the
delineation in respect to area C will be somewhat arbitrary]

(d) Other Parameters Used (these are derived through the Fig 6.7
Sizing Charts; refer Fig 6.5 for a sketch defining these parameters):

W = planter area (m?)
E = outlet orifice diameter (mm)
J = standpipe diameter (mm)

(e) Minimum Sizing: Minimum planter area = 2 m?

(f) Design Details: refer Section 6.3.4

Fig. 6.5: Stormwater Planter — Definition Sketch

6.3.3 Planter Sizing

Worksheet Follow the procedure set out on the “Worksheet” (Table 6.2), also
referring to the requisite Sizing Charts shown in Fig 6.4. Where the
charts do not show the actual site values, interpolation should be
applied (note, however, that when using Chart Nos 1 & 2 for
impervious areas in the range 61% - 64%, the “65% imp” line is to
be used).
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From this process, the following planter sizing parameters will be
established (refer Fig 6.5 for sketch defining these parameters):

W = planter area (m?)
E = orifice diameter (mm)
J = standpipe diameter (mm)

A “worked example” of the Table 6.2 worksheet is given in Table
9.1c (refer Section 9.2).

Fig. 6.6: Stormwater Planter — Plan

6.3.4 Design Details

(a) Details: Requirements as to standard design details are as set
out below; apply these along with the sizings in Table 6.2 in
preparing the design drawings (refer also Figs 6.4 — 6.6 for
definitions and details and to Table 6.2 for the numerical values of
the parameters referred to below). Such drawings are to
accompany the Building Consent application and clearly show the
connections to the main/public stormwater system.

Item Requirement
Planter base elevation Nominally at ground level, but may be

sunk into the ground to a depth of not
more than 500 mm, subject to
suitable gradients being available to
connect the outlet to the main/public
stormwater system, and provided
flooding by groundwater can be
avoided by installing separate sub-
surface drainage externally, at base
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Key Dimensions:
- Minimum planter width

- Gravel depth
- Soil depth
- Planter wall height

Inlet (from roof drainage):
- Spreader

- Erosion protection

Top Outlets:
- Location

- Orifice

- Half siphon/standpipe

Emergency overflow

Bottom outlet

Construction Materials:
- Concrete, or

- Timber

level.

In such cases, the applicant /

developer is to provide full details of

the proposed arrangements for:

- the connection (including the
reduced levels of the planter base
and stormwater system
connection)

- the sub-surface drainage system

500 mm (no minimum length or
prescribed shape)

300 mm

450 mm

280 + “J’ mm above finished soll
level

“Spreader-type” pipe inlet across
width of shortest side (ie 200 mm pipe
with 50 mm holes at 450 mm centres
& laid horizontal)

Spreader flow to discharge onto a
gravel bed (dimensions: spreader
length x 450 mm x 75 mm depth)

To be located at the opposite end
from the inlet

Diameter F at height 125 mm above
soil; cover with wire mesh to protect
the ingress of debris

Pipe diameter J, to prime at 250 mm
above soll

10 % of the planter perimeter wall to
be 30 mm lower; overtopping to follow
a defined path away from buildings
and avoiding damage to adjacent
properties

100 mm dia. perforated pipe (or 150
mm dia. if the planter area [W]
exceeds 20 m?) embedded in gravel;
pipe length to cover the full width (=
shortest side) of the planter

Reinforced concrete, reinforced
concrete blocks, or pre-cast concrete,
painted on the inside face with 2
coats of a bitumen-based sealer

Constructed as a retaining wall using
H4 radiata; boards to be T&G;
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the inside of the planter to be lined
with 200u grade black PVC sheeting;
all joints to be sealed with approved

tape
Planter Media Planter Media:
- Soil Sandy loam; minimum infiltration rate
1.5 m/day
- Gravel Gravel or scoria 10 — 15 mm sizes;

minimum infiltration rate 4 m/day
Plants Apply recommendations in ARC TP 10 (Ref. 11) for “rain
gardens”

Submittals (b) Submittals: Refer Section 4 for details as to requirements; ACE
will issue a Building Consent with the requisite conditions
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TABLE 6.2 - “WORKSHEET” FOR STORMWATER PLANTER SIZING
Note: One worksheet is to be prepared for each planter in a development
[except in the case of multiple planters, each with identical site/planter details]

(1) SITE DETAILS:

Site Address
Stormwater Planter No of
Proposed number of dwellings connected to the planter
(2) COMPUTATION By: DATE:

(3) SITE DATA PER PLANTER [Refer text Section 6.3.2(b)]

A = site area

B = roof area

C = site impervious area (excl. roof)

R = site impervious area percentage
=100x(B+C)/A %

M = roof/site area ratio =B/ A

333

(4) SIZING PLANTER AREA

Apply Chart 1, using: roof/site area ratio M=
& impervious area ratio R= %
Planter area (per 100 m? site area) w= m?
Planter area (min 2 m?) W =wxA/100 = m?
Proposed planter dimensions: m X m
(5) ORIFICE SIZING
Apply Chart 2, using: roof/site area ratio M =
& impervious area ratio R= %
Orifice area per 100 m? site area z = mm?
ieZ=zxA/100= mm?
Orifice diameter:
Apply Chart 3, or formula E = 1.13 x (Z °°) E= mm
(6) STANDPIPE SIZING
Standpipe diameter (J) = 1.5 x orifice diameter (E) = mm
(7) DESIGN VALUES
W = Planter area m? (ie m x m)
E = orifice diameter mm
J = standpipe diameter mm
OSM MANUAL Section 6-18
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FIG 6.7: STORMWATER PLANTER - SIZING CHARTS

CHART 1 : Planter Area Sizing

Planter Area (m2 per

100 m2 of site area)
P NN Wwww A

GXOONIN BROYCOWNE O N

w

0.3 0.4 0.5 0.6 0.7
M = Roof Area/ Site Area

— 65% imp — 70% imp 75% imp — 80% imp

CHART 2: Orifice Area Sizing

450
425
400
375
350
325
300
275
250
225
200
175
150
125

m?2 of site area)

z = Orifice Area (mm2 per 100

0.3 0.4 0.5 0.6 0.7
M = Roof area / Site Area

— 65% imp — 70% imp 75% imp —— 80% imp

OSM MANUAL Section 6-19

AUCKLAND CITY V P Dec 2002



CHART 3: Orifice Areato Diameter Conversion

8000
7000
6000
5000
4000
3000
2000
1000

Orifice Area (mm2)
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E = Orifice Diameter (mm)
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6.4 Treatment of Runoff from Paved Surfaces
6.4.1 Introduction

As well as ensuring that the OSM devices listed in Sections 6.2 and
6.3 meet the prescribed flow attenuation requirements,
developments must also treat runoff from paved surfaces.
Treatment is required to reduce the concentrations of contaminants
being discharged off-site; of principal concern are hydrocarbons
and sediment.

Treatment is to be achieved by feeding the runoff from paved areas
to a suitable treatment device. Device layouts, sizings and details
are to be presented along with the submittals for the main OSM
device from Section 6.2 and/or Section 6.3. Appropriate devices,
along with a description of each, are listed below with examples
shown in Photos 6 — 10:

() Filter Strip (refer Fig 6.8):
- Site runoff is fed to a gently sloped area, planted with grass,

shrubs or trees
Runoff must be dispersed uniformly across the upstream
end of the filter strip (ie as sheet flow, or converted to sheet
flow using a flow spreader)
Pollutants are removed by filtration and sedimentation
Runoff from the downstream end is collected and fed to the
main stormwater conveyance system via a standard
catchpit

Sheet flow, may require
flow-spreader to evenly
distribute water if surfaceis

uneven Maximum slopes

2% without check dams
5% with check dams

Feld inlet,
Conveyance

Impervious area
P Swale or catchpit

/(as needed)
P
Growing

medium ———»>
L L
4 2.5m minimum 4

10m? minimum ar
( &) To approved
disposal point

Fig. 6.8: Filter Strip - Elevation

(i) Rock Swale/Trench (refer Fig 6.9 & Photo 7):
- A rock swale/trench system typically runs along the down-
slope edge of a paved area
Swales are typically formed with gravel and planted with a
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variety of trees, shrubs and ground covers

A rock-filled trench typically underlies the swale

Under low flow conditions, runoff seeps into the underlying
gravel; at higher flows it flows along the swale

Pollutants are removed by filtration and sedimentation
Runoff from the downstream end of the swale/trench is
collected from both the swale and gravel layer (via a
perforated pipe) at a catchpit and fed to the main
stormwater conveyance system

Fig. 6.9: Rock Swale/Trench System - Elevation

Catchpit Filters (iii) Catchpit Filter (refer Fig 6.10):

- Site runoff is directed to a catchpit containing a catchpit filter
device; the catchpit is in turn connected to the main
stormwater conveyance system
The catchpit filter is a proprietary device which intercepts
solid matter; it takes the form of a nylon bag hung from a
rigid frame, inserted into a standard catchpit
The filter bag must be emptied every few months
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(iv)

Fig. 6.10: Catchpit Filter - Elevation

Sand Filter (refer Fig 6.11):

Site runoff is conveyed via a swale or pipe to a sand filter
The sand filter takes the form of a concrete chamber located
below ground and comprising a sedimentation chamber and
a second chamber filled with sand (various proprietary
systems, using precast concrete components, are available)
The sand filters out pollutants, requiring regular
maintenance of the sand to ensure its continued filtration
efficiency

The outlet is connected to the main stormwater conveyance
system

Catchpit
Y ¥ N N

Site runoff Access /- Filtration chamber
A~

[ 7 1

- /9@

Filter sand

Underflow ——=—

—7400 MIN=

Sedimentation chamber

Fig. 6.11: Sand Filter - Elevation

6.4.2 Detailed Requirements

The basis for sizing the treatment devices listed in Section 6.4.1, is
set out below, together with notes on design details. It should be
noted that a minimum of 80% of the total paved area must be
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treated; this provision recognises that some small/isolated areas
may be difficult to treat.

(a) Filter Strip (refer Fig 6.8):
Sizing Basis *: Filter strip area = 0.12 x impervious area
Design Details #*:
. Runoff to be distributed uniformly along the
Filter Strip Size:
- minimum dimension in flow direction 3 m
- maximum width 2.5 m (but can be exceeded if sizing is
done according to the provision in footnote 1)
- minimum area 10 m?
Filter Strip Gradients:
- minimum 1%
- maximum 2% (without check dams) — 5% (with check
dams)
Collect runoff at downstream edge (eg in half-pipe) and
feed to standard catchpit

(b) Rock Swale/ Trench (refer Fig 6.9):

Sizing Basis ' Swale area = 0.08 x impervious area

Design Details **:

: Isolate swale from vehicles by kerb or tyre stop
Swale:

- minimum width 0.9 m

- minimum length 6 m

- gradient: minimum 1%; maximum 6%

- check dams (100 mm high) to be placed at maximum 3 m

intervals where slope exceeds 2%

. Trench:

- depth 0.6 m

- perforated pipe (at base of trench) 100 mm dia.
Terminate swale/trench with standard catchpit

(c) Catchpit Filter (refer Fig 6.11):

Sizing Basis: Refer manufacturer

Design Details ?: As per manufacturer’s standard (Producer
Statement to be filed with Building Consent application)

(d) Sand Filter (refer Fig 6.12):

Sizing Basis: Refer Soakage Design Manual (Ref. 9) and/or
manufacturer

Design Details ?: Refer Ref. 9 and/or manufacturer

!: Alternatively, the applicant may undertake an analysis based on method
set out in ARC TP10 (Ref. 11) and include this as part of the Consent
submittals (refer Section 4)

% Inlet and outlet conveyance systems (eg pipes) to be designed by
conventional hydrological & hydraulic analysis

% variances to details to be negotiated at the discretion of ACE
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Development proposals incorporating the treatment device(s) listed
above must also comply with the following provisions of this
Manual:

Consent submittal requirements (refer Section 4)
Operation maintenance and monitoring requirements (refer
Section 11)
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7.0 SIMPLIFIED APPROACH TO DESIGN OF RUNOFF
CONTROL MEASURES — AREAS WITH ADEQUATE
SOAKAGE

This Section addresses the simplified approach to the design of
runoff control measures for sites with adequate soakage, as set out
in the “Stormwater Soakage Design Manual” (Ref. 9). The
documentation in this section is limited to an overview of that
manual.

(1) Having established through reference to this Section, and also
Section 3, that a soakage-type O&M device(s) is required, refer
to the Soakage Design Manual (Ref. 9) to establish sizings and
design details

(2) Then apply the requirements set out in Sections 10 (Siting &
Landscaping) and 11 (O&M)

(3) Once completed, prepare the necessary submittals as noted in

Section 4

Concurrently with the preparation of this OSM Manual, the City has
updated its “Stormwater Soakage Design Manual” (Ref. 9) which is
to be used to design all OSM devices in the category of “areas with
adequate soakage”. Correspondingly, these two manuals are fully
compatible and represent current international “best practice”
stormwater management designs.

The Stormwater Soakage Design Manual applies to the following
OSM device types:

Soakholes (eg standard, Onehunga, rockbore)
Filter strip soakage trench

Rain garden

Porous paving

Soakage-type OSM devices must discharge the full site runoff, as
distinct from reducing it to the equivalent of that from 60% site
coverage as applies to OSM’s in areas with poor soakage. A prime
requirement of soakage systems is to meet water quality standards,
both to avoid blockage of the soakage system and to prevent
contamination of the receiving aquifer. Consequently, the OSM
devices either incorporate in-built treatment capacity (eg rain
garden) or require a pre-treatment system upstream of the soakage
disposal system (eg applies to soakholes).

Selection, sizing/designing and implementing an OSM is done
according to the following process, broadly as illustrated in flow-
chart form in Fig 3.1:

Select the most appropriate OSM device(s) for the particular

site

Design the pre-treatment and soakage systems applying:

- the processes set out in flow chart form in Figs 7.1 & 7.2
overleaf (note that these Figs are copied from the

Section7- 1

AUCKLAND CITY

V P Dec 2002



OSM MANUAL

Stormwater Soakage Design Manual)

- a series of “Sizing Charts”, with accompanying
“Worksheets”

- standardised design details

Also, account for the relevant requirements in the following

sections of this OSM Manual:

- Section 4: Consent Submittal Requirements

- Section 10: Siting and Landscaping Requirements

- Section 11: Operation, Maintenance and Monitoring
Requirements
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AUCKLAND CITY

V P Dec 2002



Size pre-treatment
device based on
Section 5.6

[ — v

START

Consider preliminary points:

- Resource Consents (Section 1.2)

- Flood Hazards (Section 2.2)

- Design of structures (Section 2.3)

- Positions of Soakage Devices (Section 2.4)

A

Is the equivalent
impenious area
less than 20 m2 ?

Y —

Nominal designs may be allowed by ACE.
The existing building must have an
existing soakage system that operates in
such a way as to prevent harmful effects
in up to a 10% AEP storm.

(Part 6 of Section 4.1)

Perform percolation test at site of intended

soakage facility (see Section 3.0).
Use IANZ laboratory if percolation rate below 1.0

N

Select an alternative site

L/m2/min (see Section 3.6).

v

Is the percolation rate
abowe 0.5 I/m2/min?
(see Section 3.6)

*

Y

Is there another
suitable site on the
property?

N

v

Select a combination of soakage device and pre-
treatment, based on Section 4.3

v

Determine dimensions of soakage device based on

Stormwater disposal by soakage is
unlikely to be approved.

Consider limiting the impenious area to
current lewvels, or using an alternative
disnosal svstem.

Section 5.5

Y

Is a rainwater
tank or site storage
to be used?
(Section 4.6, 5.7)

Y —P

Size rainwater tank and orifice (or above
ground storage) for required capacity
based on Section 5.7

Is a separate
pre- treatment

A

system to be used?
(Section 4.3)

(a) Prepare application for a building consent (see
Section 6.0)

\4

A

(b) Submit application to ACE

v

N —P

Successful application?

Make changes as necessary
and re-submit

Y

4

FINISH

Complete construction
while building consent valid

Figure 7.1: Flow Chart for Soakage System Design (Revision 1: Nov 2003)

Note: Section numbers given refer to Soakage Design Manual (Ref. 9)
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7.2A: Summary of Pre-treatment Requirements

Situation

Pre-treatment Devices

Paved areas of
more than 20 m?

Sand-filter
Raingarden
Filter-strip
Scoria trench

Porous paving
Provide a high level of treatment

7.2B: Summary of Pre-treatment and Soakage Combinations

Paved areas of
less than 20 m?

Catchpit (300 x 450 standard
catchpit)

Provides minimal treatment

Roof areas

Settling chamber (600 diameter
mini-chamber, 1 m deep)

Removes coarse solids only

Figure 7.2 : Selection of Pre-Treatment
and Soakage Devices (Revision 1: Nov 2003)

(Source: Soakage Design Manual — Ref 9)

OSM MANUAL

55 |38 | &
g |as | S
Pre- o[l § Can Function Can Feed to
treatment |2 E’g 2 EE| 5 as a Soakage the Following Soakage
Device 29|32 2 D Device by itself? Devices:
2 o = Qo
3z |3% | €
3
Sand-filter No - Onehunga Soakhole
- Rockbore Soakhole
Raingarden Yes —in soil areas, - Onehunga Soakhole
the scoria base can - Rockbore Soakhole
be deepened to
provide soakage
Filter-strip No - Filter-strip soakhole
- Rockbore soakhole
(via scoria trench)
- Onehunga soakhole
(via scoria trench)
Scoria No - Onehunga Soakhole
Trench - Rockbore Soakhole
Porous Yes, but cannot
Paving accept external
stormwater
Catchpit No - Nominal soakhole
Only
Settling No - Onehunga soakhole
Chamber

- Filter-strip soakhole
- Rockbore soakhole
- Rain-garden
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8.0 PERMITTED OSM DEVICES REQUIRING SITE-SPECIFIC
DETAILED DESIGN

This Section explains the types of OSM devices which the City will
allow, subject to the applicant/developer submitting a site-specific
detailed design. Sub-sections cover:
8.1: Explanation of the design process applicable for the listed
OSM devices
8.2: Preparing designs for OSM devices listed in Sections 6 and 7,
where the “simplified design approach” is not applicable
8.3: Outline of the design approach for the following OSM devices,
with applicable references given against each:
- roof gardens and eco-roofs
- roof and gutter detention
- detention ponds
- swalesffilter strips and depression storage
- proprietary devices

(1) Having established that an impervious area type OSM device is
applicable and is not covered by the provisions in Section 6,
apply this Section to select the appropriate O&M device(s) and
then proceed to establish sizings and design details

(2) Then apply the requirements set out in Sections 10 (Siting &
Landscaping) and 11 (O&M)

(3) Once completed, prepare the necessary submittals as noted in
Section 4

8.1 Introduction

As well as the OSM devices where the “simplified design approach”
can be applied, as set out in Sections 6 and 7, the City will accept
certain other types of OSM devices, but these need to undergo site-
specific detailed design. The OSM devices in this category are as
follows; each is covered in more detail in Sections 8.3 — 8.7:

Roof gardens and eco-roofs

Roof and gutter detention

Detention ponds

Swales ffilter strips and depression storage
Proprietary devices

These OSM devices require site-specific detailed designs for the
following reasons:

It is not considered worthwhile to develop the simplified design
approach for these OSM devices, because experience shows
that the OSM devices covered in Sections 6 and 7 will generally
be the most cost-effective options for use in Auckland
applications

These types of OSM devices pose various design/related
issues, for example:

Section 8- 1
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- they may use proprietary equipment, in which cases it is not
practicable for the City to research the suitability of each
particular product (a case in point is the waterproofing and
under-drainage systems used on eco-roofs — refer Section
8.3)

- the precedents for the design and operation of the OSM
device may be limited

The generalised process whereby site-specific detailed designs are
to be prepared covers:

Apply the design standards set out in Section 2.5

Establish the device-specific design approach through
reference to published references/precedents, taking special
note of aspects including, but not limited to, the following:

- the critical “design storm event’, in relation to the
requirement to limit the discharge from the OSM device to
the equivalent of that from 60% site impervious area
coverage (note that tests with different storm times of
concentration [Tc] will generally be needed; further different
Tc values may apply to the public stormwater receiving
system at the device outlet and then at the main/trunk
pipe/watercourse)

- O& M considerations to be reflected in the device design

- the risk of device failure, and corresponding provisions in
such an event (eg limiting impacts on the building; the
ground in the proximity of the device, and further afield
where relevant; the main/public stormwater system; etc)

Prepare the designs, involving:

- hydrological/hydraulic analysis

- incorporation of proprietary equipment (where applicable)
- structural design (where applicable)

- development of design details

- preparation of engineering drawings

The following provisions of this Manual also apply in the case of
OSM devices requiring site-specific detailed designs:

Section 4: Consent Submittal Requirements

Section 7: Water Quality Considerations (specifically, the
requirements of ARC TP 10 may need to be met)

Section 10: Siting and Landscaping Requirements

Section 11: Operation, Maintenance and Monitoring
Requirements

Section 8.2 covers the case of variations to the “simplified design
approach”. Sections 8.3 — 8.7 present the following information for
devices requiring site-specific detailed designs:

General information; for example description, sketch/diagram,
explanation of how the device functions, notes on applicability
to different types of development, etc

Section 8- 2
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References to relevant documentation/precedents

List of issues to be accounted for in designing and
implementing the specific OSM device (ie applying over and
above the general aspects listed above)

8.2 Variations of OSM Devices Covered in Sections 6 and 7

It is recognised that there will be cases where the “simplified design
approach” is not applicable; for example:

Site/other parameters are outside the ranges given in the sizing
charts

Cases where the applicant/developer wants to vary the design,
eg:

- re-work the design/sizing

- change the design detail and/or standard dimensions

In such cases, it is recommended that the applicant/developer
adopts the following course of action:

Discuss broad plans with ACE, including explanation as to the
need to depart from the simplified design approach

Receive guidance from ACE regarding the preparation of the
site-specific design (noting that, where requested, access may
be granted to the technical documentation compiled on the
Section 6 and 7 OSM devices in the course of preparing this
OSM Manual)

Proceed to prepare and document the design, etc (ie as set out
in Section 8.1)

8.3 Roof Gardens and Eco-Roofs
(@) General:

The “roof garden” and “eco-roof” are roof systems, used in place of
a traditional roof, with a soil/vegetation protective cover. Figs 8.1
and 8.2, reproduced from the City of Portland’s manual (refer b
below), and Photos 11 & 12 illustrate the two types. Each captures
and then evapotranspirates a significant proportion of the rain
falling on the roof. Roof runoff rates are retarded because the rain
must infiltrate through the soil before running off the roof. Whereas
the “traditional” roof garden has a soil depth of about 200 mm, the
eco-roof is a lighter-weight alternative with only 50 — 150 mm of
soil. To support sustainable vegetation, the eco-roof will normally
require an irrigation system for use in dry periods.
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Fig. 8.1: Roof Garden — Elevation

Plants: Trees,
/ shrubs, herbs,
e ( succulents,
grasses

Mulch
& / Growing medium:
/ 200mm minimum
Filter fabric
D oaneie
\Waterproof membrane

Roof structure,
maximum 10 % slope

Fig. 8.2: Eco-Roof - Elevation

(b) References:

Roof gardens have been used in USA for many years, with the eco-
roof being a more recent adaptation. Website and hardcopy
references from City of Portland are:

Website: www.cleanrivers-pdx.org

Manual: “Stormwater Management Manual”, September 2002

(c) Issues:

Key issues to be addressed in designing roof gardens and eco-
roofs include:

Waterproofing the roof at the roof-to-garden interface (in USA,

Section 8- 4

AUCKLAND CITY

V P Dec 2002



OSM MANUAL

various proprietary systems are used)

Structural requirements to support the roof load, and to avoid
deflections which might damage the waterproofing system
(suggested maximum roof slopes are 10% for the roof garden
and 25% for the eco-roof)

Soil needs to be have adequate fertility and drainage capacity
Plants need to be relatively self-sustaining, with little need for
fertilisers and pesticides

8.4 Roof / Gutter Detention
€)) General:

Roof and gutter detention systems involve intercepting rain falling
on the roof and detaining it on the roof and/or in over-size gutters.
Roof detention applies only to buildings with flat roofs.

(b) References:

Roof and gutter detention systems are in use throughout North
America. As an example, the City of Calgary, Alberta, Canada
requires all new high-rise buildings in the CBD to intercept and
store rainfall on the roof, and release it at the
undeveloped/greenfield rate. Website and hardcopy references
from North America include Refs. 26 (Calgary), 27 (Ontario) & 28
(Malaysia).

(c) Issues:

Key issues to be addressed in designing roof/gutter detention
systems, many of which are similar to those for roof gardens (refer
Section 8.3) include:

Waterproofing the roof and/or gutter, noting that this must be
able to withstand high temperature ranges (it is noted that in
Calgary, roof treatments are typically covered with a layer of
stones, to afford a degree of protection against the elements)
Structural requirements to support the additional weight of the
water detained, and at the same time avoiding deflections which
might damage the waterproofing system

8.5 Detention Ponds
€)) General:

Detention ponds are commonly used on larger-scale developments,
or at a catchment-level, to intercept site runoff and achieve flow
attenuation and water quality control objectives. They are in
widespread use throughout the Auckland region, as either private
or public facilities. As illustrated in Fig 8.3, ponds can be of either
the “dry” or “wet” types, the difference being:

Dry Pond: is generally a grassed area which retains water only
during rainfall events
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Wet Pond: incorporates a permanent pond, with provision to
accommodate a substantial water level rise in a rainstorm (Fig
8.4 illustrates typical key features and Photo 13 shows an
example)

Fig. 8.3
Detention Ponds — Schematics of Wet and Dry Types

Fig. 8.4 Wet Detention Ponds — Key Features

(b) References:

Detention ponds generally apply to larger-scale developments
where ARC is the consenting authority. In such cases the detention
pond will need to be designed to meet the requirements of ARC’s
TP10 "Stormwater Treatment Devices — Design Guideline Manual”.
Overseas references include Refs. 18 - 20, 21 — 26 & 28.

(c) Issues:
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Among the key issues to be addressed in designing detention
ponds to ARC TP10 are (refer to ARC TP 10 for full details):

“Offstream” ponds are preferred; this involves intercepting flow
from a development before it reaches the main watercourse,
rather than damming the watercourse itself

Wet ponds are more effective at meeting water quality
objectives than dry ponds

Ponds will generally be expected to meet ARC’s 75% minimum
sediment removal standard

Ponds should ideally have a forebay arrangement to trap
coarse sediment and facilitate its removal; also short-circuiting
of flows from the inlet to the outlet is to be avoided

The embankment or dam forming the pond will require site-
specific geotechnical investigation and design

To ensure the long-term effective performance of the detention
pond, a detailed O&M Plan will need to be compiled and applied

8.6 Combination of Swales, Filter Strips and Depression
Storage

(@) General:

Various combinations of OSM devices addressed in other sections
of this Manual can be used to meet the required runoff and water
quality control targets in areas with impermeable sub-surface
conditions. It will be the applicant/developers responsibility to
research and design such systems, typically combining a swale
(refer Fig 8.5 and Photos 6 & 8) or filter strip (refer Fig 6.8) and
depression storage.

. '\.' \“‘

Plantingsor Grasss ¢ ¥ ‘ p
(geometry to alow ‘- b = F S
mowina)

100mm deep check dams
@ 3.0m intervals or
minimum 2 dams per swale

il

A\
N

4:1 max. side slopes

Permeable filter fabric 300mm Growing medium
// //

900 mm minimum

Fig. 8.5: Swale - Elevation

In this system roof drainage and/or site runoff is directed, via a
swale or filter strip, to a natural or man-made ponding area (termed
“depression storage” — see Photo 14). The swaleffilter strip serves
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to filter the water and has some detention function, albeit limited.
The main flow control/attenuation function is achieved by the
depression storage, the bottom outlet from which drains slowly to
the public stormwater system.

(b) References:

Numerous references are available, including Refs. 10, 16, 18 - 20
& 23— 28.

(c) Issues:

Key issues to be addressed in designing a swaleffilter strip and
depression storage system include:

The site topography must suit, for example it will need:

- gently sloping ground for the swaleffilter strip, graded to the
depression storage area

- afilter strip will suit a case where there is a gentle and wide
downslope gradient to the depression storage and where
the proposed landscaping treatment can accommodate a
filter strip

- aswale will suit a situation where water is to be conveyed to
depression storage along a defined channel; further, the
swale needs to be relatively long to achieve adequate water
guality treatment (eg not less than 6 m long)

- on steeper slopes, above 2% and up to 6% maximum, the
swale will require periodic check dams (corresponding
values for filter strips are 2 % and up to 5%)

In general terms, the design of the depression storage will
follow that for the detention ponds (refer Section 8.5) albeit at a
smaller scale. The site for the depression storage must meet
the following requirements:

- have sufficient storage (ie as computed to achieve the
required degree of flow attenuation)

- be at an elevation allowing drainage from its base under
flood conditions to the public stormwater system; further, it
must not normally pond groundwater to a degree that
impedes its hydraulic performance

8.7 Proprietary OSM Devices

A range of proprietary devices are available to treat stormwater.
Most such devices rely on mechanical systems, such as screens or
centrifuges, to filter contaminants. In the context of the City's OSM
programme, such devices will generally be applicable only to pre-
treatment situations, and then mainly in areas which rely on
soakage-type disposal systems.

No further details are given in this Manual, for the following
reasons:

With proprietary products, there are new types/models coming

Section 8- 8
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onto the market all the time and, given the expectations of their
usage being limited in Auckland, it is not practical for the City to
research the suitability of each particular product

O&M requirements are often quite onerous and costly; further, if
not complied with the devices will not meet their design
performance and/or break down

The pre-treatment measures covered in Section 6 will generally
be more cost-effective than proprietary mechanical devices,
except perhaps in cases where space is at a premium

Where an applicant/developer seeks to adopt a proprietary device,

ACE should be contacted to clarify the design and submittal
information needed.

Section 8- 9

AUCKLAND CITY

V P Dec 2002



lllustrative 9.0 ILLUSTRATIVE OSM APPLICATIONS
Applications
This Section documents examples of the application of OSM devices
for a series of illustrative development situations, including examples of
WSUD-oriented concepts. Sub-sections cover:

9.1: Introductory notes

9.2: Examples of sizing of the OSM devices covered in Section 6

9.3: Comparative sizings and costings of OSM devices (from Section 6)
in potential applications

9.4: Notes on incorporating WSUD features in developments

The material is for guidance only.

9.1 Introduction

In this Section, illustrative examples are given of OSM devices covered
in Section 6 to demonstrate the following to the applicant/developer
and/or their professional adviser(s):

How to apply the sizing charts (Section 9.2)
Comparative sizings and costings for the different types of OSM
device (Sections 9.2 - 9.3)

To assist in selecting, sizing and detailing OSM devices, reference
should also be made to examples of completed OSM devices — refer to
ACE for details. As they are completed “demonstration” OSM devices
being incorporated in City buildings can be seen and lessons provided
from operational experience (again, refer to ACE for details).

9.2 Example of Calculating OSM Device Sizings
Consider the case of a development on a 1,000 m? site comprising:

8 units @ 70 m? plan area each = 560 m? (x 2 floors = 140 m? total
floor area per unit)

other impervious area = 240 m?

total impervious area = 800 m? = 80% impervious area coverage
number of bedrooms in each unit = 3; thus, based on the provision
in Section 6.2.2 (c)iii, the design number of persons per dwelling is
3 + 1 =4 (and the total occupancy for the 8 units is 8 x 4 = 32)

OSM device sizings, calculated on the Section 6 worksheets, are
presented for the following cases:

(1) Table 9.1a: Rainwater tank serving each unit: tank size = 9 m*each

(2) Table 9.1b: Rainwater tanks serving all 8 units: 3 tanks, each 22 m*

(3) Table 9.1c: Stormwater planter serving all 8 units: planter area 33.5
2

m
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TABLE 9.1a — “WORKSHEET” FOR RAINWATER TANK SIZING
Note: One worksheet is to be prepared for each tank in a development
[except in the case of multiple tanks, each with identical site/tank details]

(1) SITE DETAILS: EXAMPLE ONLY

Site Address: 345 Anywhere Street, & Heliers

TankNo 1 of 8

Proposed number of dwellings connected to the tank 1
Design number of persons: D (= no. of bedrooms + 1) 4
(for multiple dwellings the applicable D value is the sum of the D values for each of the connected dwellings)
(2) COMPUTATION By: MB Menzies DATE: 27 Aug 2002
(3) SITE DATA PER TANK [Refer text Section 6.2.2(b)] > Areas per tank (8 No) <
A = site area =1,000/8 =125 m?
B = roof area = 560/8 = 70 m?
C = site impervious area (excl. roof) =240/8 = 30 m?
R = site impervious area percentage
=100x(B+C)/A 80 %

(4) PERMISSIBLE PEAK FLOWS (in 10% AEP event)

Note: use Chart 1 to determine Qo Q1, & Q, values litres/sec
Qo = site discharge (area A) with no flow control (impervious area R%)_2.00
Q: = maximum allowable site discharge (area A; 60% impervious area) _1.72
Q> = flow from roof area B 1.22
Qs = maximum permissible discharge from tank = Q, - (Qo — Q1) 0.94

(5) SIZING TEMPORARY STORAGE

Apply Chart 2, using: site area A = 125 m? & impervious area ratio R= 80 %
Temporary storage capacity V=_105 m?

(6) SIZING PERMANENT STORAGE

Apply Chart 3, using: roof area B = 70 m? & no of persons per tank  *D = 4
Permanent storage capacity (min1.0m% *S=__NA_m?®
Alternatively, where *D > 16 and/or 'S >1.5x D S=15xD=60 m?

(7) SELECTION OF TANK

Calculate minimum tank capacity C=11x(V +S)=_78 m®
Select tank from available sizes: capacity (T3 C>2m?®) T=_9 m®
height G =_20 m

(8) ORIFICE & TOP OUTLET DETAILS

Orifice height from base of tank H=G xS/ C =154 m
Orifice size: Apply Chart 4 using: max discharge Qs =0.94 litres/sec & H from line above
Orifice diameter E=_18 mm
Top outlet diameter: Apply Chart 5 using roof area B=_70 m? F=_62 mm
(min 100 mm)
(9) DESIGN VALUES
T = tank capacity 9 m?
H = orifice height 154 m
E = orifice diameter 18 mm
F = top overflow pipe diameter 100 mm
OSM MANUAL Section 9- 2
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TABLE 9.1b — “WORKSHEET” FOR RAINWATER TANK SIZING
Note: One worksheet is to be prepared for each tank in a development
[except in the case of multiple tanks, each with identical site/tank details]

(1) SITE DETAILS: EXAMPLE ONLY

Site Address: 345 Anywhere Street, & Heliers

TankNo 1 of 3

Proposed number of dwellings connected to the tanks 8
Design number of persons: D (= no. of bedrooms + 1) =8 (3+1) = 32
(for multiple dwellings the applicable D value is the sum of the D values for each of the connected dwellings)
(2) COMPUTATION By: MB Menzies DATE: 27 Aug 2002
(3) SITE DATA PER TANK [Refer text Section 6.2.2(b)] > Areas per tank (3 No) <
A = site area = 1,000/3 = 333 m?
B = roof area = 560/3 = 187 m?
C = site impervious area (excl. roof)= 240/3= 80 m?
R = site impervious area percentage
=100x(B+C)/A 80 %

(4) PERMISSIBLE PEAK FLOWS (in 10% AEP event)

Note: use Chart 1 to determine Qo Q1, & Q, values litres/sec
Qo = site discharge (area A) with no flow control (impervious area R%) 5.33
Q: = maximum allowable site discharge (area A; 60% impervious area) 4.58
Q> = flow from roof area B 3.27
Q3 = maximum permissible discharge from tank = Q, - (Qo — Q1) 2.52

(5) SIZING TEMPORARY STORAGE

Apply Chart 2, using: site area A = 333 m? & impervious area ratio R=_80 %
Temporary storage capacity V=37 m?

(6) SIZING PERMANENT STORAGE

Apply Chart 3, using: roof area B = 187 m? & no of persons per tank *D=__ 10.7
Permanent storage capacity (Mn1.0m®*S= NA m°
Alternatively, where *D > 16 and/or 'S >1.5x D S=15xD=_160 m®

(7) SELECTION OF TANK

Calculate minimum tank capacity C=11x(V +S)= 217 m®
Select tank from available sizes: capacity (T3 C>2m?®) T=_22 m®
height G=21 m
(8) ORIFICE & TOP OUTLET DETAILS
Orifice height from base of tank H=G xS/ C =_15 m
Orifice size: Apply Chart 4 using: max discharge Qs = 2.52 litres/sec & H from line above
Orifice diameter E=_29 mm
Top outlet diameter: Apply Chart 5 using roof area B = 187 m?; F=_90 mm
(min 100 mm)
(9) DESIGN VALUES
T = tank capacity 2 m?
H = orifice height 155 m
E = orifice diameter 29 mm
F= top overflow pipe diameter 100 mm
OSM MANUAL Section 9- 3
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TABLE 9.1c — “WORKSHEET” FOR STORMWATER PLANTER SIZING
Note: One worksheet is to be prepared for each planter in a development
[except in the case of multiple planters, each with identical site/planter details]

EXAMPLE ONLY

(1) SITE DETAILS:
Site Address: 345 Anywhere Street, & Heliers

Stormwater Planter No__ 1 of 1
Proposed number of dwellings connected to the planter 8

(2) COMPUTATION By: MB Menzies DATE: 27 Aug 2002

(3) SITE DATA PER PLANTER [Refer text Section 6.3.2(b)]

A = site area 1,000 m?
B = roof area 560 m?

C = site impervious area (excl. roof) 240 m?
R = site impervious area percentage

=100x(B+C)/A 80 %
M = roof/site area ratio =B / A 0.56

(4) SIZING PLANTER AREA

Apply Chart 1, using: roof/site area ratio M=_0.56

& impervious area ratio R=_80 %
Planter area (per 100 m? site area) w =355 m?
Planter area (min 2 m?) W=wxA/100 =355 m?
Proposed planter dimensions: 8 mx_45m

(5) ORIFICE SIZING

Apply Chart 2, using: roof/site area ratio M=_0.56
& impervious area ratio R=_80 %
Orifice area per 100 m? site area z=_335 mm?

ie Z=2zxA/100 = 3350 mm?
Orifice diameter:
Apply Chart 3, or formula E = 1.13 x (Z °°) E=_65 mm

(6) STANDPIPE SIZING

Standpipe diameter (J) = 1.5 x orifice diameter (E) =__98 mm
(ie 100 mm nominal)

(7) DESIGN VALUES

W = Planter area 355 m?(ie. 8 mx_45 m)
E = orifice diameter 65  mm
J = standpipe diameter 100 mm
EXAMPLE ONLY
OSM MANUAL Section 9- 4
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9.3 Comparative Sizings and Costings

Table 9.2 lists comparative O&M device sizings and costings for a
range of developments on site areas in the range 600 m? to 2,000 m?. It
should be noted that number of OSM devices to be installed reflects
the available options as listed in Section 2.5(e); the main rule is the
maximum permitted site area per OSM unit of 1,000 m? The figures in
Table 9.2 apply this rule, but also reflect the fact that the maximum
transportable rainwater tank size is generally 27 m®.

In the examples given in Table 9.2, the case of one rainwater tank per
unit is not shown, but the size is consistently about 6 m*. The cost of
such a tank (and pump and pipework from the tank to the unit) is
estimated at about $2,500.

In Table 9.2, various alternatives are covered in respect to the
following:

OSM device types, ie rainwater tanks and stormwater planters
Site impervious area percentages (ie 70 % and 80%)
Roof to total impervious area ratios

Table 9.2
Comparative OSM Device Sizings and Costings

Site Area | Impervious Area (m?) Rainwater Tank Stormwater Planter
(mz) Roof Other Total Units No Cap- Total No | Area Total
Conn of acity | Cost®° © Cost ¢
¢ | Tank | °© $ (m?) $
(m°)
(1) 70% IMPERVIOUS AREA
600 280 140 | 420 4 1 27 $5,000 |1 16 $4,500
800 400 160 560 6 2 19 $8,500 1 23 $5,500
1,000 475 225 700 8 2 25 $9,000 1 27 $6,000
2,000 950 450 | 1,400 16 4 25 $16,000 2 27 $12,000
(2) 80% IMPERVIOUS AREA
600 300 180 480 6 2 18 $8,000 1 20 $5,000
800 425 215 640 8 2 25 $9,000 1 27 $6,500
1,000 550 250 800 10 3 21 $11,000 1 35 $7,500
2,000 1,100 | 500 | 1,600 20 5 25 $19,000 2 35 $15,000
% Cost includes tank(s), pump, pipework from tank to dwellings (indicative only);
excludes plumbing inside the dwellings; note the assumption that multiple tanks
are interconnected, requiring only a single pump
® Cost includes planter in plaster-finished concrete block; excludes plants
¢ Cost excludes pipework connections from the roof to the device and from the
device to the main stormwater receiving system (ie this will be very site-specific)
¢ “Conn” = connected; shows number of dwellings supplied by tank water — allow
say 4 persons per dwelling
¢ Size of each OSM device
OSM MANUAL Section9- 5
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The following general observations can be made in relation to the
sizings and cost estimates given in Table 9.2:

Tank storage sizings are dominated by the re-use component
which typically requires1.5 m® of storage per resident [note that
the number of residents is set at the number of bedrooms plus 1
— refer Section 6.2.2 (c) iii]

In the case where the OSM device ownership rules allow
multiple units to be connected to a single OSM device (ie
generally where a Body Corporate is in place — refer Section 2.5
e), the typical OSM device cost is equivalent to about $700 -
$1,000 per dwelling unit

In the case of say a 2 bedroom unit, a rainwater tank used to
the maximum will save about $50 - $60 per year in MetroWater
water charges

Although the capital cost is typically about 30% - 50% higher (or
more in some instances), it is evident that the rainwater tank will
often be preferred because, in the long-term this cost will be
outweighed by the savings on water charges

Where applicant/developers reject tanks on aesthetics and/or
other grounds, the planter cost is quite modest and can be used
as an attractive landscaping feature to add-value to the
development

9.4 Integrating WSUD Features

Water sensitive urban design (WSUD) promotes the integrated
handling of water supply and stormwater, and wastewater where
applicable, to both minimise impacts and maximise environmental
enhancement opportunities. WSUD principles and practices
applicable in the Auckland situation are set out in ARC's “Low
Impact Design Manual” (Ref.10). Applicable references from
overseas include Refs. 16 & 20.

Examples of sound WSUD practice in relation to stormwater
include:

Mimic as far as possible the natural drainage processes
Minimise modifications to existing natural drainage systems
Minimise to the greatest extent possible impervious surfaces
Employ appropriate methods to detain and treat stormwater
before dispersal to waterways

Whereas the potential to fully realise WSUD will typically occur in
greenfield developments, it can also be applied, albeit to a lesser
degree, in the re-development of larger areas within Auckland City
(eg 4 lots or larger). Some examples of its potential usage are as
follows:

OSM Devices from Section 6 of this Manual:

- capture roof water in rainwater tanks, which both attenuate
runoff to watercourses and allow water re-use (refer Section
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6.2)

- treat and attenuate roof runoff in stormwater planters (refer
Section 6.3)

- apply the methods given in Section 6.4 to treat runoff from
impervious ground surfaces

OSM Devices from Section 8 of this Manual; for example use:

- roof gardens or eco-roofs, or roof or gutter detention, and/or
- detention ponds, and/or

- swales /filter strips and depression storage

Runoff from Rights-of-Way, Car Parks, etc:

- use gravel trenches (eg in the median strip) fed from
swales, and underlain by small-diameter pipes which take
the residual flow to the watercourse (Photo 7)

- provide kerb cuts to divert flow into the OSM device (Photos
9 & 10)

- use porous paving (refer Ref. 9)

- the need to meet water quality standards may also dictate
some form of pre-treatment (eg filter strips, sand filters,
catchpit filters)

Watercourses:

- incorporate pondages to provide additional flow attenuation,
as well as water for irrigation

- develop wetlands for water quality control

Landscaping Treatments (eg trees, shrubs, native grasses);

these should:

- maximise water retention

- use species which limit don’t require irrigation and are low
maintenance

- add to the aesthetics values of the re-development

Section 9- 7
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10.0 SITING AND LANDSCAPING REQUIREMENTS

This Section explains how OSM device(s) should be sited and
landscaped to maximise its functionality, cost-effectiveness and
aesthetics values. Sub-sections cover:

10.1: Concepts and aesthetics

10.2: Landscaping treatment

(1) Having establish sizings and design details of the OSM
device(s) according to the requirements set out in Sections 6 —
8, ensure compliance with the requirements given in this
Section

(2) Then apply the requirements set out in Section 11 (O&M) and
once completed, prepare the necessary submittals as noted in
Section 4

10.1 Concepts and Aesthetics

This Section provides requirements and recommendations that
relate landscape to the purpose and performance of stormwater
facilities. The intent is to foster the design of OSM devices that are
not only functional and environmentally sustainable, but are also
aesthetic and serve as an economic asset to the site.

In planning for the incorporation of OSM device(s) on a site, the
following factors warrant attention:

Site Design to Incorporate Stormwater:

- ensure that the general stormwater management principles
set out in Section 2.2 are complied with

- determine the optimum location, configuration and space
needed for the OSM device(s), including account of the site
topography, necessary inlet and outlet pipework routes, etc

- incorporate other WSUD features (eg swales, filter strips,
rock gardens, porous paving with underdrainage, low-
maintenance plantings that do not require irrigation or
regular trimming, etc — refer ARC TP 124 for examples)

Aesthetics: consider making the OSM device a feature;

examples might include:

- corrugated steel rainwater tank, matching a modern
architectural theme

- stormwater planter as a central landscaping feature (eg
centrepiece of a formal garden)

Decentralisation: explore the cost-effectiveness of several
smaller OSM devices, of different types where appropriate

Access and Safety: ensure access for maintenance, and safety
features meeting OSH requirements (eg fencing, handrails)

Section 10- 1
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10.2 Landscape Treatment

As well as setting out the OSM device(s) in a manner that
maximises aesthetic and landscaping opportunities, the following
guidelines should be applied:

(a) Sltlng/Access
To meet amenity and access guidelines, at least 70% of the
perimeter of the OSM device shall be offset a minimum of
0.6 m from permanent structural elements more than 1 m
high (eg building, walls, fences)
This offset shall be increased where necessary to meet
OSM device-specific access requirements
Landscaping treatments shall not be in conflict with access
requirements

(b) Soils and Site Preparation:
Existing topsoil is to be stockpiled for re-use on-site so as to
minimise the need to import topsoil
Appropriate erosion control measures shall apply during the
siteworks/construction phase (refer ARC TP 90 “Erosion &
Sediment Control — Guidelines for Land Disturbing
Activities” — Ref. 13)
To maintain the water-holding capacity of the soil-subsoil
strata, all areas disturbed by heavy machinery are to be
tilled to a depth of 450 mm before capping with a minimum
of 200 mm of topsoil; thereafter access shall be limited to
lightweight machinery needed for planting and related work
Mulching material shall be applied in a manner which avoids
its transportation by overland flow and/or leaching-out of
nutrients

(c) Plantlngs
Plant materials to be used as an integral part of the OSM
device (eg in stormwater planters, rain gardens) shall
comply with the species lists and spacing/density provisions
set out in ARC TP 10 under “rain gardens”
Plant maintenance shall meet the requirements set out in
Section 11.4

(d) Visual Screening:

- OSM devices may be screened by plantings and/or fences,
trellis or the like, but such screening shall not conflict with
the provisions under (a) above
Nevertheless, as outlined in Section 10.1, wherever
practicable the OSM device should be integrated as a
landscape or architectural feature

(e) OSM Device-Specific Requirements:
For OSM devices covered under Sections 6 and 7 refer to
the landscaping requirements in the sub-section entitled
“Design Details”
For OSM devices covered under Section 8, landscaping
requirements should meet the general principles set out in
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(f) Corresponding Submittal Requirements: refer Section 4.3
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11.0 OPERATION, MAINTENANCE AND MONITORING
REQUIREMENTS

This Section sets out operation & maintenance (O&M) and

monitoring requirements. Sub-sections cover:

11.1: Explanation of O&M practices, and the importance of their
application over the long-term

11.2: Owners obligations

11.3: General O&M requirements

11.4: Device-specific O&M plans

(1) Having establish sizings and design details of the OSM
device(s) according to the requirements set out in Sections 6 —
8, and the siting/landscaping provisions in Section 10, prepare
an O&M Plan according to the requirements set out in this
Section

(2) Once completed, prepare the necessary submittals as noted in
Section 4

It should be noted that the various forms referred to in this Section
were prepared for guidance purposes at the time of writing this
Manual, but are subject to change from time-to-time. Current
versions of the forms should be obtained from ACE.

11.1 Introduction

The long-term effective operation of OSM devices, to meet water
guantity and quality targets, depends not only on sound design and
construction, but also on applying routine operation and
maintenance practices. These “O&M” practices are typically not
onerous in respect to either the amount of effort involved or the
frequency. Further, the costs will be modest and typically less than
if the OSM device is left to fall into a state of disrepair and then
requires a major overhaul.

Typical O&M practices will involve:

Frequent:

- check for and rectify any problems evident during/after
heavy rain

- regularly, about every 2 — 3 months, check state of repair of
the OSM device and remove growths, repair leaks, clear
blockages, etc

Periodic (eg once or twice a year): inspect pipes, remove

sediment, etc

Every 2 Years: inspection and maintenance programme by a

qualified contractor (with certification to the City/ACE)

The process for ensuring that sound O&M practices are applied
covers:

Preparing an “O&M Plan” for the OSM device being
Section 11 -1
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implemented (refer Section 11.4) and submitting this with the
Building Consent application (refer Section 4.3 for submittal
details)

Carrying out O&M according to this O&M Plan, and the
guidance notes given in Section 11.3

Periodically, lodging certifications with the City/ACE confirming
that the O&M Plan requirements have been complied with (refer
Section 11.2)

11.2 The Owner’s Obligations for O&M

The owner of an OSM device is required to meet the following O&M
and related obligations:

Compile and submit to the City/ACE the device-specific O&M
Plan, as set out in Section 11.4

Conduct periodic inspections and promptly rectify any defects
(ie as set out in the O&M Plan — refer Sections 11.3 & 11.4)
Organise a qualified service contractor to conduct the obligatory
2-yearly inspection/maintenance programme according to the
according to the “Routine Maintenance Provisions Checklist” on
the Form “Device-Specific O&M Details”, and submit the
requisite certification to ACE (ie Form “OSM-O&M-Cert”)

Pursuant to the provisions of Part 18 of the Auckland City

Council Consolidated Bylaw 1998:

- allow the City/ACE access to the property, subject to prior
written notice, to inspect the OSM device

- make any repairs to the OSM as may be directed by the
City/ACE and submit to ACE the requisite certification
demonstrating that the repairs have been performed

Modification or removal of any OSM device is prohibited, unless
applied for and approved in writing by ACE

11.3 Generalised O&M/Monitoring Requirements

(a) Monitoring & Inspection Programme:
Routine monitoring and inspections are required to:

Develop a condition history
Improve scheduling efficiency
Apply preventative maintenance

Inspection records are to be used to:

Determine where special maintenance conditions exist
Determine optimal frequencies for future inspection and
maintenance

Establish scheduled and unscheduled maintenance provisions
Assure OSM device operation and aesthetics

Section 11 - 2
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Specific requirements cover:

The owner will be responsible for conducting inspections (or
having then done on their behalf) with the OSM device “as-built”
plans in hand, generally at the following intervals (noting that
this may vary, depending on site-specific conditions):

- quarterly basis for the first 2 years

- minimum of semi-annually thereafter

The owner will be responsible for keeping inspection records to

track the progressive development of the OSM device(s) over

time, covering (note that these are to be available to the
maintenance contractor noted in Section 11.2 and/or the

City/ACE as may be required):

- general condition of vegetation area(s), predominant plant
species, distribution, and success rate (where applicable)

- sediment condition and depth in forebay (or other pre-
treatment structure), treatment facility, bench planting
zones, and other sediment removal components

- water elevations/observations (sheen, smell, etc.)

- conditon of the inlet, outlet, and overflow
structures/devices, etc

- unscheduled maintenance needs

- components that do not meet performance criteria and
require immediate maintenance

- common problem areas, solutions, and general
observations

- aesthetic conditions

(b) Soils in Stormwater Planters & Rain Gardens:
The following requirements apply:

Test the pH of planting bed soils in areas where vegetation has

died:

- if the pH is below 5.2, apply limestone

- if the pH is above 7.0, add iron sulfate plus sulfur to reduce
the pH

Use core aeration of unvegetated areas if the surface of the bed

becomes clogged with fine sediments over time: redesign

plantings to correct problems, and re-establish soil coverage

(c) Vegetation Management:

Vegetated stormwater facilities may require a number of control
practices, especially during their 2-year establishment period.
Correspondlng required practices cover:
Maintain plantings for a period of 2 years after date of the
Building Consent final inspection
During the establishment period, remove undesired vegetation
with minimal (or preferably no) use of toxic herbicides and
pesticides at least three times in year 1, and once or twice in
the summer of year 2; replace plants that die during this period
within 3 months

Section 11 - 3
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At the end of the second year, healthy plant establishment shall
be achieved for at least 90% of the vegetation (note that the
O&M Plan shall specify the long-term maintenance schedule)
Selectively irrigate if necessary during the establishment period,
during times of drought, or until the vegetation becomes
established: it is preferred that the facility be designed to
sustain its function without a permanent irrigation system
Replenish mulch at least annually, and specify the mulching
schedule in the O&M Plan; noting also that mulching shall be
done to retain topsoil, heat, and moisture, and to inhibit weed
growth

Schedule maintenance outside sensitive wildlife and vegetation
seasons

Minimise plant disturbance during maintenance activities

Do not use fertilisers, herbicides, or pesticides for vegetation
maintenance, unless it is specifically called for in the O&M Plan
Use replacement plants that conform with the initial planting
plan

(d) Sediment Management/Pollutant Control:

Sediment and other pollutants that degrade water quality will
accumulate in OSM devices and require removal to ensure proper
operational performance. Corresponding requirements cover:

Remove sediment when accumulations reach 100 mm in depth,
or 50% of the designed sediment storage depth, or if sediment
accumulation inhibits facility operation

Dispose of the sediment in a safe manner

If sediment and/or other pollutants are accumulating more
rapidly than assumed when the O&M Plan was formulated,
investigate and rectify the cause

(e) Access and Safety:

O&M programmes must provide for safe and efficient access to a
facility. The following are general requirements; specific conditions
may require site-specific modifications:

Secure easements necessary to provide facility and
maintenance access (if applicable)

Use only suitably trained personnel to access confined spaces
Maintain ingress/egress routes to design standards, in a
manner that allows efficient maintenance of the facility

Ensure that fencing is in good repair

11.4 Device-Specific O&M Plans

As set out in Section 4.3, a device-specific O&M Plan is to be
prepared and submitted along with the Building Consent
application. This O&M Plan shall comprise the following:

Form “OSM-O&M-Plan” (refer Appendix C) covering:
- owners name

Section 11 - 4
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Routine
requirements

Specific OSM device
form

OSM MANUAL

site address

type of OSM device and location of the device on the site
sources of runoff entering the device

details of parties responsible for inspecting and maintaining
the device

details of the firm/person responsible for preparing the O&M
Plan

Form “OSM-O&M-Routine”; covering the routine operation and
maintenance requirements listed in Section 11.3

The OSM device-specific O&M form; noting:

in the case of the OSM device types covered in Sections 6
& 7, the standardised O&M requirements for each are to be
copied from the standard forms given in Appendix C and/or
Ref. 9

for catchpit filters (refer Section 6.4); the device-specific
form is to be as prepared by the manufacturer

for OSM devices covered by Section 8, comparable O&M
forms are to be prepared by the submitter

The following OSM-devices are covered by standardised device-
specific O&M forms (as reproduced in Appendix C); against each,
the respective Section number outlining its design basis is listed:

Rainwater tank (6.2)
Stormwater planter (6.3)
Swale and filter strip (6.4)
Sand filter (6.4)

APPENDIX A
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APPENDIX B

INTERIM RAINWATER TANK CODE OF PRACTICE

Note: The use of this code in Auckland City is an interim measure,
pending the development of a formal New Zealand code (refer to ACE to
confirm the code applicable at the time the Building Consent application is
made). The following do not apply to the code’s application in the
Auckland situation:

- references to “Southland”, “Southland District Council”

- the sections on “Storage / Yield” and “Fire Fighting”
[Refer to OSM Manual Section 6.2.4(c) for further details]



Code of Practice
Private Rainwater Supplies

1.0

BACKGROUND

The New Zealand Building Code
states that houses must have a
safe and adequate piped water
supply, and to this end the Code
requires that piped water supplies
intended for human consumption,
food preparation, utensil washing
or oral hygiene must be potable.

This Code of Practice is a non-
mandatory guidance document
offering only one method of
compliance  with  performance
criteria G.12.3.1 of the Building
Code and is intended to be used
as a supplement to approved
document G12 “Water Supplies”.

The Southland District Council can
only grant a building consent when
it is satisfied on reasonable
grounds that the provisions of the
Building Code would be met if the
building work was properly
completed in accordance with the
plans and specifications submitted
with the application. Compliance
with this document is one way of
satisfying the Council with respect
to the potable water requirement of
the Building Code.

The estimated vyield can be
calculated using the method shown
in Method 1.

3.2 Adequacy of Yield

Where the estimated vyield
indicates that the supply will yield
less than 90 litres/ person/day,
water conservation measures such
as those listed in Table 1 shall be
incorporated into the system.

Comment:

Provided the water is used
efficiently, Southland rainfall
intensities are  sufficient  for
household supply.

2.0

SCOPE

This Code of Practice applies to
the installation of private rainwater
supply systems in the Southland
District intended for human
consumption, food preparation,
utensil washing or oral hygiene.

The Southland District Council
pamphlet “Caring For  Your
Rainwater Supply” has information
on the maintenance of these
supplies.

3.0

STORAGE

3.1

- Southland District Council

Estimated Yield

2{20/

Method 1 - Estimation of Rainwater
Yield

The amount of rainwater than can be
caught by a roof is proportional to the
catchment area and the rainfall. The
following calculation assumes a loss of
one quarter of the water collected due to
leakage, evaporation and other factors.
Enter figures into gaps (refer to boxes
below):

2

m X ___ mmlyear x 0.00205 = ___litres/per
day
Catchment Ar‘nlnﬂw.l?:i:fnll A iniin R INT
l—\vuluy\, AATTTrrucl TACTTranT
(mml/year)
Athol 1,000 Balfour 800
Browns 800 Centre Bush 800
Colac Bay 1,200 Dipton 800
Drummond 1,000 Edendale 1,000
Garston 1,000 Halfmoon Bay 1,600
Lumsden 800 Mossburn 1,000
Nightcaps 1,000 Ohai 1,000
Orepuki 1,200 Otautau 1,200
Riversdale 800 Riverton 1,000
Te Anau 1,200 Thornbury 1,000
Tokanui 1,000 Tuatapere 1,000
Waikaia 800 Wallacetown 1,000
Winton 800 Woodlands 1,000
Wyndham 1,000
For other areas, refer to Page 15, “The Climate and
Weather of Southland”, (New Zealand Meteorological
Service, 1984), available for inspection from the

Council.




Code of Practice

Private Rainwater Supplies

Example: A house in Winton with a
catchment area of 220 m? can expect to
have available 360 litres/day (from 220
m? x 800 mm/year x 0.00205)

Diagram of Catchment Area

Table 2: Minimum Tank Capacities
Number of people served Minimum
tank capacity
(litres)

1 4,500

2 5,400

3 8,100

4 10,800
Plus 2700 litres for every additional person

Table 1: Water Conservation Measures
1. Dual flush toilets (6 litre/3 litre)

2. Use poor quality water from
shallow bore for outdoor uses such
as the garden (first test the water
for boron which is toxic to plants)
and car washing, or perhaps the

toilet
3. Tap aerators
4, Efficient  shower heads (8

litres/minute)

3.4 Tank Design

The tank shall be designed in
accordance with Figure 1.

3.5 Positioning of Tank

The tank may be above ground,
partially submerged and below
ground. Underground tanks must
not be located in an area that will
be used for the passage of
vehicles.

Figure 1. Tank Design

3.3 Capacity of Tank

The minimum tank size shall be in
accordance with Table 2.

Comment:

The capacities specified in Table 2
are minimum capacities based on
a 30 day supply at 90
litres/person/day, which is only
adequate for the bare essentials.
It is stressed that the more storage
provided the better. In Southland it
is common to install tanks with
capacities in excess of 20,000
litres for comfortable living, as
most households will want to use
more than 90 litres/person/day.
For more advice contact an
Environmental Health Officer.

It is of interest to note that large
tanks are not much more
expensive than smaller tanks, as
most of the cost is in the
installation and transport of the
tanks.

- Southland District Council

Acinn

Sealed access
hatch with lock

Outlet lagged
Overflow to to prevent

approved freezing
outfall,
screened if

Diversion
of Fence to keep

surface vehicles and
stock away

Impervious Structure

Subsoll
Drainage

BELOW GROUND

4.0 CONTAMINATION PREVENTION

3{20/11/2003} JE78 DC/02/1/323
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Private Rainwater Supplies

4.1

4.2

4.3

4.4

- Southland District Council

Strainer

Self-cleaning rainwater strainers
are available and can be fitted on
all downpipes connected to the
tank or at the inlet of the tank, as
shown in Figure 2.

Diversion

The inlet to the tank from the
downpipe shall be easily
detachable.

Comment:

This will usually be accomplished
by installing a bracket that can be
loosened. After a long dry spell
the first rain should be diverted to
waste, as this will contain most of
the bird droppings, dust and other
contaminants. Also the first rain
should be diverted after painting,
treating or cleaning the roof.

Aerials

Where possible aerials should
overhang the ground and not the
roof.

Comment:

Provided the fascia board is fixed
in accordance with normal trade
practice, the fascia will be strong
enough to hold the weight of the
aerial. Larger, weightier aerials
may need to be fixed more
securely, such as bolting directly
through to the rafters, or by fixing a
pole down to the ground with a
support bracket at the fascia and
connecting the aerial to the pole.

Cross Connections Prohibited

Unless approved backflow
prevention is provided cross
connections are prohibited

between the water supply and:

(@) any recreational bathing
facility

(b) any pipes, fixtures or
equipment containing

chemicals, liquids, gases and
other non-potable substances

(c) any farm services (stock
troughs, washdowns etc)

4.5 Backflow Prevention
Backflow prevention shall be
provided in accordance with G12
“Water Supplies”.
Consideration should be given to
fitting vacuum breakers on outdoor
hose connections.

4.6 Cleaning Access
Lines below floor level effectively
acting as a water trap shall be
provided with an accessible
cleaning eye in accordance with
Figure 2.

Figure 2: Strainers and Cleaning
Access

Self-cleaning Alternative location for

rainwater strainer

strainer

Cleaning eye on pipe
located in hole filled with

gravel

4.7

4.8

Animal Access to Roof

Animals shall be prevented from
gaining access to the roof by
maintaining a gap of at least 2.0
metres between any tree branches
and the roof, and by avoiding
unnecessary attachments to the
side of the building such as vines.

Spoutings and Downpipes

4{20/11/2003} JE78 DC/02/1/323
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(a) The downpipes should be
directed toward the tank by
preferably being strapped
to the side of the building
rather than directed
underground, to prevent
trapped water and
consequent build-up  of
contaminants.

(b) Spoutings shall be fitted at
an even gradient toward
the  downpipes. The
spoutings shall be free of
any points capable of
trapping solid matter.

Comment:

Trapped water and solid matter
can decompose with warmth and
affect the quality of the water.

5.0

ACCEPTABLE MATERIALS

51

5.2

- Southland District Council

Roof

Acceptable roof surface materials
are:

(a) Any paint labelled as being
suitable for a potable water
supply; and

(b) Any prefinished material
documented as  being
suitable for potable water

supply.

Comment:

Some bitumen roof surfaces are
not suitable for drawing off water.
It is important that lead fixtures are
not used on the roof, such as lead
flashings, headed nails or
soldering.

Where the roof and spoutings are
metallic, it would be worthwhile
checking with the supplier that one
metal will not corrode the other due
to galvanic corrosion, such as
would happen with unpainted
galvanised steel and colorsteel.

Pipework

53

54

(a) Polybutylene, polyethylene
or UPVC for cold water
pipes and spoutings; and

(b) Polybutylene for hot water
pipes.

(c) UPVC or polyethylene
drainage pipes for
underground lines
connected to the
downpipes.

Comment:

Due to dissolved CO, from the air
rainwater is slightly acidic and
therefore aggressive. Because of
this water contact surfaces should
not be metallic due to leaching of
metals.

When using polybutylene, ensure
junctions and other pipe fittings are
also made of polybutylene and not
copper (the copper used in such
fittings is particularly prone to
corrosion and wears rapidly).

Standard downpipe material
should not be used for
underground lines as it will not
meet the 5 year durability
requirement of the New Zealand
Building Code. Additionally, unlike
standard drainage pipes,
downpipes are not fitted with
cleaning eyes (refer 4.6).

Hot Water Cylinder

The hot water cylinder shall have a
minimum durability of 5 years in
accordance with Clause B2
“Durability” of the New Zealand
Building Code. The plumber
installing the cylinder must
therefore ensure that the type to be
used is sufficiently resistant to
corrosion from aggressive water..

Tank

Plastic, fibreglass, galvanised iron
and concrete are acceptable
materials.

Comment:

5{20/11/2003} JE78 DC/02/1/323
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Plastic and fibreglass tanks are
more prone to temperature
variation which may result in
organic growths.

The internal surfaces of such tanks
should be treated with an anti-algal
resin to prevent algal growths.

addition they should not be relied
upon to the extent that cleaning of
the system is neglected.

Installation of automatic systems
should be carried out by a
reputable supplier with identifiable
premises who is experienced with
Southland conditions, whose policy
is to notify customers when

6.0 TREATMENT cartridges, UV lamps and the like
need replacing.
The following treatment
alternatives are optional: Table 3: Treatment Options
(@) Automatic treatment
systems. CAUSE [ PROBLEM [ SOURCE [ TREATMENT
Pathopenic | Waterborne Animal Ultraviolet radiation
(b) Manual treatment, @Q@acteria disease wastes (only effective in low
o ; turbidity ~waters and
b0|I|n_g or tank dosing with while lamps performing
chlorine. near full
. . efficiency)/ozone/chlorin
Bacteria ar_1d protozoa are the mdin o Y) reverse
concerns in a rainwater system. osmosis/boiling/
; Af ultrafiltration/distillation
Table 3 gives examples | Protozoan | Waterborne | Animal Reverse  osmosis/boil/
treatment OpthI’]S for the >%ysts disease wastes cartridge  filter (1.0
problems. micrometre nominal
pore size)/distillation
Comment:
Provided the roof, spoutings,
cleaning eye (if applicable) and
tank are regularly cleaned,
untreated rainwater is a good and
safe supply for healthy individuals.
However treatment for micro-
organisms is recommended when
bottle-fed infants, the elderly and
the sick drink from the supply, in
order to protect them against
intestinal illnesses (boiling for at 7.0 FIRE FIGHTING

- Southland District Council

least three minutes is the most
effective treatment for biological
contaminants).

Automatic treatment systems are
very effective when in good
working order. It is important that
they be installed by a qualified
person as treatment devices are
often only functional under certain
conditions (eg cloudy water will
interfere with UV treatment). The
down side of automatic treatment
systems is that being mechanical
they are prone to failure, and if
poorly maintained they can be a
source of contamination. In

Where a house within 15 minutes
travelling time of the nearest fire
station does not have an
accessible supply of water such as
a pond or stream within
150 metres of the house, a reserve
supply is recommended. The
storage tank could serve as the
reserve supply, provided the
access lid is at least 4 metres clear
of the house (an underground tank
is not really suitable as a fire
fighting supply). An alternative is
an additional 10,000 litre tank 20
metres clear of the house.

6{20/11/2003} JE78 DC/02/1/323
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- Southland District Council

Residential fire sprinkler systems
are an option, and fire
extinguishers are recommended,
especially for houses 15 minutes
or more away from the nearest fire
station.

Fire engines require a 4x4 metre
clearance at access gates.

For more information or advice
contact:

Fire Hazard Manager
Southland Area Headquarters
New Zealand Fire Service

7{20/11/2003} JE78 DC/02/1/323
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INTRODUCTION

Many Southlanders use rainwater in their homes. This article

provides some practical guidance on how to maintain safe
rainwater systems.

MINIMISING CONTAMINATION

The figure below describes how contamination from unwanted
material can be minimised.

Cut back overhanging

tree
Lead-free roof
paint, nails,
Keep roof and anlderinn
gutters .
leaning Tight fitting
rainwater lid
Screene
d
Outlet 150
No vines on o
side
Hose vacuum ol _
breaker leaning eye on
pipe located in

hole
After a long dry spell the first rain should be diverted to waste by
disconnecting the downpipe from the inlet to the tank, as this will contain

most of the bird droppings, dust and other contaminants. Also the first rain
should be diverted after painting, treating or cleaning the roof.

- Southland District Council 2{20/11/2003} JE78
DC/02/1/323



CLEANING

The tank should be emptied and all debris and sludge removed
(either by draining through the tank scouring valve or by suction
cleaning) every one or two years, and the internal surfaces of the
tank thoroughly cleaned by scrubbing. Refill the tank with
disinfected water.

The roof and spoutings should be cleaned by scrubbing every
few months and the water used flushed to waste by disconnecting
the line feeding the tank.

Underground pipes feeding water tanks should have a cleaning
eye fitted, and the water trapped in the pipes should be drained
every few months.

WATER QUALITY

The water can be tested when there is some cause for concern.
Water testing can be done at the Invercargill City Council,
Southland Regional Council, or a laboratory listed under
“Laboratories” in the Yellow Pages. The table below lists some
common contaminants.

CAUSE PROBLEM LIKELY SOURCE
Bacteria Waterborne disease. Animal wastes.
Copper Possible health | Aggressive rainwater and

problems at high | plumbing materials.
concentrations. Taste
and staining (blue
water) can occur at
lower concentrations.

Lead Poisonous to humans, | Aggressive rainwater and
especially infants, | plumbing materials/roof
young children and | paints.

unborn babies.

- Southland District Council 3{20/11/2003} JE78
DC/02/1/323



WATER TREATMENT

There are various treatment options available for most
contaminants. The tables below give common treatment methods.
For more advice ask your lab technician or a water treatment
specialist under “Water Treatment” in the Yellow Pages.

CONTAMINANT TREATMENT

Bacteria

Clean out system/ultraviolet radiation (only effective
in low turbidity waters and while lamps performing
near full efficiency)/ozone/chlorine/reverse
osmosis/boiling/ ultrafiltration/distillation.

Copper

Make water less aggressive: aerate/calcium
carbonate/ marble/dolomite granules or chips. Seek
specialist advice.

Lead

Make water less aggressive: aerate/calcium
carbonate/ marble/dolomite granules or chips. Seek
specialist advice.

CHLORINE DISINFECTION USING PLAIN HOUSEHOLD BLEACH

1. Calculate the volume of tank in litres.
Volume of a square tank is length x width x depth of water x 1000.
Volume of a circular tank is 0.785 x diameter x diameter x depth of
water x 1000 [tank dimensions must be in metres for the volume
calculations].
2. Select the amount of plain household bleach to be added:
. For routine (monthly) disinfection of clean water : 33 ml per
1000 litres.
. For routine (monthly) disinfection of reasonably clean water :
67 ml per 1000 litres.
. For non-routine disinfection of tanks and pipes: 167 ml per
1000 litres.
. For superchlorination of tanks contaminated with dead animal :
333 ml per 1000 litres. Remove dead animal, allow water to sit
for 24 hours before drawing. Boil water before drinking to
remove chlorine taste. (In such cases getting the tank cleaned
out is a better option than superchlorination).
3. Add required millilitres of fresh plain household bleach and mix in
thoroughly.
- Southland District Council 4{20/11/2003} JE78
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APPENDIX C

STANDARD O&M FORMS

Contents:

(1) Form “OSM-0O&M- Plan”

(2) Form “OSM-0O&M-Routine”

(3) Form “OSM-0O&M- Cert”

(4) Forms “Device-Specific O&M Details” for:
a) Rainwater tank
b) Stormwater planter

c) Swale or filter strip
d) Sand filter

OSM MANUAL APPENDIX C 1
AUCKLAND CITY V O Sept 2002




FORM “OSM-O&M-PLAN"

(A) SITE & OSM DEVICE DETAILS:

(1) Site Address:
(2) Owners Name:
(3) Details of OSM Device(s):
Ref. No Type Size Location Runoff Source*
(eg m? or m®)

* eg roof, paved area

(4) Name & Address of Parties Responsible for Inspecting and Maintaining the Devices:

(B) O&M PLAN PREPARED BY:

(1) Firm:
(2) Responsible Individuals Name:
(3) Firms Address:

(C) ATTACHED FORMS:
(1) Form “OSM-O&M-Routine”

(2) Forms “DEVICE-SPECIFIC O&M DETAILS":
(one for each OSM device)

Ref. No Type

Sighed Date

ACE Office Use:

Reference No.
Checked by: Date:
Entered by: Date:

OSM MANUAL APPENDIX C 2
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FORM “OSM-O&M-ROUTINE”"
List of Routine Maintenance Requirements

(a) Monitoring & Inspection Programme:
Routine monitoring and inspections are required to:

Develop a condition history
Improve scheduling efficiency
Apply preventative maintenance

Inspection records are to be used to:

Determine where special maintenance conditions exist

Determine optimal frequencies for future inspection and maintenance
Establish scheduled and unscheduled maintenance provisions
Assure OSM device operation and aesthetics

Specific requirements cover:

The owner will be responsible for conducting inspections (or having then done on
his/her behalf) with the OSM device “as-built” plans in hand, generally at the following
intervals (noting that this may vary, depending on site-specific conditions):

- quarterly basis for the first 2 years

- minimum of semi-annually thereafter

The owner will be responsible for keeping inspection records to track the progressive
development of the OSM device(s) over time, covering (note that these are to be
available to the maintenance contractor noted in Section 11.2 and/or the City/ACE as
may be required):

- general condition of vegetation area(s), predominant plant species, distribution,
and success rate (where applicable)

- sediment condition and depth in forebay (or other pre-treatment structure),
treatment facility, bench planting zones, and other sediment removal
components

- water elevations/observations (sheen, smell, etc.)

- condition of the inlet, outlet, and overflow structures/devices, etc

- unscheduled maintenance needs

- components that do not meet performance criteria and require immediate
maintenance

- common problem areas, solutions, and general observations

- aesthetic conditions

(b) Soils in Stormwater Planters & Rain Gardens:
The following requirements apply:

Test the pH of planting bed soils in areas where vegetation has died:

- if the pH is below 5.2, apply limestone

- ifthe pH is above 7.0, add iron sulfate plus sulfur to reduce the pH
Use core aeration of unvegetated areas if the surface of the bed becomes clogged
with fine sediments over time: redesign plantings to correct problems, and re-establish
soil coverage

OSM MANUAL APPENDIX C 3
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(c) Vegetation Management:

Vegetated stormwater facilities may require a number of control practices, especially
during the 2-year establishment period. Corresponding required practices cover:

Maintain plantings for a period of 2 years after date of the Building Consent final
inspection

During the establishment period, remove undesired vegetation with minimal (or
preferably no) use of toxic herbicides and pesticides at least three times in year 1, and
once or twice in the summer of year 2; replace plants that die during this period within
3 months

At the end of the second year, healthy plant establishment shall be achieved for at
least 90% of the vegetation

Selectively irrigate if necessary during the establishment period, during times of
drought, or until the vegetation becomes established: it is preferred that the facility be
designed to sustain its function without a permanent irrigation system

Replenish mulch at least annually, and specify the mulching schedule in the O&M
Plan; noting also that mulching shall be done to retain topsoil, heat, and moisture, and
to inhibit weed growth

Schedule maintenance outside sensitive wildlife and vegetation seasons

Minimise plant disturbance during maintenance activities

Do not use fertilisers, herbicides, or pesticides for vegetation maintenance, unless it is
specifically called for in the O&M Plan

Use replacement plants that conform with the initial planting plan

(d) Sediment Management/Pollutant Control:

Sediment and other pollutants that degrade water quality will accumulate in OSM devices
and require removal to ensure proper operational performance. Corresponding
requirements cover:

Remove sediment when accumulations reach 100 mm in depth, or 50% of the
designed sediment storage depth, or if sediment accumulation inhibits facility
operation

Dispose of the sediment in a safe manner

If sediment and/or other pollutants are accumulating more rapidly than assumed when
the O&M Plan was formulated, investigate and rectify the cause

(e) Access and Safety:

O&M programmes must provide for safe and efficient access to a facility. The following
are general requirements; specific conditions may require site-specific modifications:

Secure easements necessary to provide facility and maintenance access (if
applicable)

Use only suitably trained personnel to access confined spaces

Maintain ingress/egress routes to design standards, in a manner that allows efficient
maintenance of the facility

Ensure that fencing is in good repair

OSM MANUAL APPENDIX C 4
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FORM “OSM-O&M-CERT”

(A) SITE & OSM DEVICE DETAILS:

Site Address:
Owners Name:
Device(s): Ref. No Type Size Date Installed

(B) MAINTENANCE CONTRACTOR’S DETAILS:

Firms Name:

Firms Address:
Name of Serviceperson:
Date(s) of Service:

(C) SERVICE DETAILS:

Device Checklist MAINTENANCE ACTION
Ref No Completed* Item Action (describe, eg “pipe replaced”)
1 (a)
(b)
(c)
(d)
2 (a)
(b)
(c)
(d)

3 etc....(continue on a separate sheet)

* on attached form “Device-Specific O&M Details”

(D) CERTIFICATION:

I/we hereby certify that:

. The OSM device inspection and maintenance programme has been undertaken in
accordance with the provision of Section 11 of the City’s “OSM Manual” dated 2002
The details above and on the attached form(s) are a full and correct record of the work
performed
The OSM device(s) are in sound working order
The owner has been advised of the problems found (if any) and alerted as to the need to
inspect for any recurrences and rectify such promptly

Sighed Date

ACE Office Use:

Reference No.

Checked by: Date:
Entered by: Date:
OSM MANUAL APPENDIX C 5
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FORM “DEVICE-SPECIFIC O&M DETAILS — RAINWATER TANK”
Note: One form required for each OSM device on a site

(A) SITE & OSM DEVICE DETAILS:

Site Address:

Location on site (describe):

Device Details:
Ref No (as shown on Form “OSM-O&M-Plan”):
Type:
Size:
Special Features (if any):
Source of Runoff (eg roof, paving):
Impervious Area Feeding to OSM Device: m
Installation Date:

(B) DESCRIPTION OF RAINWATER TANK AND GENERAL O&M NEEDS

Rainwater tanks can be constructed in concrete, steel, plastic or fibreglass. The tank is fed
from roof runoff and comprises two “zones”, namely:

“Temporary Storage” (or “air space”):

- the upper part of the tank, dedicated to retaining runoff in short duration, high
intensity storm events

- has an orifice outlet at the bottom (ie this defines the interface between the
temporary and permanent storage zones); this serves to “throttle” the flow

- has an overflow at the top of the tank, connected to the City’s stormwater system

“Permanent Storage” (or “rainwater space”):
- the bottom portion, dedicated to storing water for re-use
- water can be plumbed to the dwelling for the following uses, but must not
be used for drinking water:
toilet
outdoor use
old water feed to the clothes washing machine (where the
machine has a fixed connection to the cold water supply)
- to ensure continuity of supply in dry periods, it includes a mains connection for
“topping-up” the storage

Aside from routine inspections to identify and rectify minor problems, the main
maintenance needs relate to:

ensuring that there are no cracks/leaks in the tank, pipework, etc
checking that the first-flush diverter is functioning properly

checking the quality of the water in the tank is adequate for the re-use requirements to
which it is put (eg check clarity, smell, etc)

(C) INSPECTION & RECORD KEEPING BY THE OWNER/OPERATOR:
Inspection records are to be kept to track the operation of the OSM device over time,

covering (note that these are to be available to the maintenance contractor and/or the
City/ACE, as may be required):

OSM MANUAL APPENDIX C 6
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water elevation and quality observations
condition of the inlet, outlet, and overflow structures/devices and pipework, etc

(including the first-flush diverter)

unscheduled maintenance needs
components that do not meet performance criteria and require immediate
maintenance
common problem areas, solutions, and general observations
aesthetic conditions

(D) ROUTINE MAINTENANCE PROVISIONS - CHECKLIST

| Frequency

| Action

Storm

After Quarterly

Annually

2-Yearly *

5

5

5

5

Spouting & downpipes: check for
problems such as debris /blockages
and leaks & rectify

5

First-flush diverter device: check for
blockages; empty debris/sediment

Tank water quality: check for clarity
and odour

O:| O O

O:| O O

O:| O O

Tank inlet/outlet pipework, orifice,
float valve & backflow preventer :
perform visual check for problems
such as debris/blockages/leaks &
rectify

Tank structure: check for leaks &
rectify

O:| O

Pump & electrical system: check &
carry out any necessary maintenance

O:| O:| O

Float valve, backflow preventer &
first-flush device: test for correct
functioning;  repair/replace  where
faulty or badly worn

Tank water quality: collect water
sample (before emptying tank, as
below), submit for testing & copy test
results to ACE

Tank cleaning : empty the tank &
clean out any sediment accumulations
and growths

Plumbing: examine plumbing from
the tank to the dwelling to check that
tank water is not connected to any
unauthorised taps/fixtures (refer list of
suitable uses in B above); rectify any
faults

* These items checked & repairs made by the contractor

Contractors Signature

OSM MANUAL

Date
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FORM "DEVICE-SPECIFIC O&M DETAILS — STORMWATER PLANTER”
Note: One form required for each OSM device on a site

(A) SITE DETAILS:

Site Address:

Location on site (describe):

Device Details:
Ref No (as shown on Form “OSM-O&M-Plan”):
Type:
Size:
Special Features (if any):
Source of Runoff (eg roof, paving):
Impervious Area Feeding to OSM Device: m
Installation Date:

(B) DESCRIPTION OF STORMWATER PLANTER AND GENERAL O&M NEEDS

The stormwater planter is designed to detain runoff and filter out pollutants prior to
discharge off-site. Key components of the planter, and the way they function, are as
follows:

Roof water is fed onto the surface of the stormwater planter, via a “spreader” device
This water infiltrates through the top soil layer (this, together with the plants is
deigned to intercept pollutants) and then collects in the underlying gravel drainage
layer, from where it is piped to the public stormwater system

When the inflow rate exceeds the soil infiltration rate, ponding occurs on top of the
soil; this is contained by the wall of the stormwater planter extending to about 350
mm above the soil surface

Outlets from the pondage, located at the end opposite the spreader inlet, feed to the
public stormwater system via a standpipe, comprise:

an orifice at a height of 150 mm above the soil surface (ponding to this level is
required to meet water quality requirements)

a half siphon which comes into operation when the ponding is nominally full (ie depth
reaches 250 mm)

Water should drain away from the surface within 2 — 3 hours after a storm event

Aside from routine inspections to identify and rectify minor problems, the main
maintenance needs relate to:

removing sediment collecting on the planter surface
tending the plants
maintaining the infiltration capacity of the soll

(C) INSPECTION & RECORD KEEPING BY THE OWNER/OPERATOR:
Inspection records are to be kept to track the progressive development and operation of
the OSM device over time, covering (note that these are to be available to the
maintenance contractor and/or the City/ACE, as may be required):

general condition of vegetation area(s), predominant plant species, distribution, and

success rate (where applicable)

OSM MANUAL APPENDIX C 8

AUCKLAND CITY V P Dec 2002



sediment condition and depth in forebay (or other pre-treatment structure), treatment
facility, bench planting zones, and other sediment removal components

water elevations/observations (sheen, smell, etc.)

condition of the inlet, outlet, and overflow structures/devices, etc

unscheduled maintenance needs

components that do not meet performance criteria and require immediate
maintenance

common problem areas, solutions, and general observations

aesthetic conditions

(D) ROUTINE MAINTENANCE PROVISIONS - CHECKLIST

| Frequency | Action

After Quarterly | Annually | 2-Yearly *
Storm

Spouting & downpipes: check for
debris/blockages/leaks & rectify

O O

Spreader & splash pad: check for
blockage/erosion & rectify

5

Planter surface: remove litter &
sediment accumulation

5

Vegetation: maintain healthy plants;
replace dying plants; (to ensure at
least 90% of the surface is covered);
trim/prune; top-up

O: C:| OO
O: C:| OO

Soil: cultivate to a depth of 100mm
(insofar as possible without disturbing
plant root zone)

O
O

Soil: replace soil and re-establish
plants when either water does not
drain away promptly OR 2 yearly (ie
whichever is sooner)

O:

Planter box: check for structural
deficiencies, leaks, growths & rectify

Overflow pipe & orifice: check for
blockage, damaged/leaking pipe &
rectify

O:| O

O
O O

* These items checked & repairs made by the contractor

Contractors Signature Date
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FORM “DEVICE-SPECIFIC O&M DETAILS — SWALE OR FILTER STRIP”
Note: One form required for each OSM device on a site

(A) SITE & OSM DEVICE DETAILS:

Site Address:

Location on site (describe):

Device Details:
Ref No (as shown on Form “OSM-O&M-Plan”):
Type:
Size:
Special Features (if any):
Source of Runoff (eg roof, paving):
Impervious Area Feeding to OSM Device: m
Installation Date:

(B) DESCRIPTION OF SWALE / FILTER STRIP AND GENERAL O&M NEEDS

Swales and filter strips are open channels, generally grassed, that act as stormwater
treatment devices. The swale is longer and narrower and may have a gravel base. These
devices remove contaminants by slowing flows and allowing particles to settle out.

The following operational points should be noted:

Filter strips are often preceeded by a spreader device (such as a gravel filled pit) to
create sheet flow of rainwater. Alternatively, impervious areas may be designed to
drain evenly onto the filter strip.

Grassed swales or filter strips are designed to operate with a grass length of 50 mm to
150 mm - it is important that the grass length is kept within this range.

O&M needs are primarily concerned with:

Removal of debris and sediment from the swale or filter strip and its inlet/oulet
Rectification of erosion

Care of grass, including watering, mowing, fertilising and weed removal

Care of gravel check-dams (applies to swales only)

Maintenance of correct slope

(C) INSPECTION & RECORD KEEPING BY THE OWNER/OPERATOR:

Inspection records are to be kept to track the progressive development and operation of
the OSM device over time, covering (note that these are to be available to the
maintenance contractor and/or the City/ACE, as may be required):

general condition of vegetation area(s), predominant plant species, distribution, and
success rate (where applicable)
condition and depth of erosion
condition and depth of sediment accumulations
water elevations/observations (sheen, smell, etc.)
condition of the inlet, outlet, and overflow structures/devices, etc
unscheduled maintenance needs
components that do not meet performance criteria and require immediate
maintenance
OSM MANUAL APPENDIX C
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common problem areas, solutions, and general observations

aesthetic conditions

(D) ROUTINE MAINTENANCE PROVISIONS — CHECKLIST

| Frequency | Action
Regu- | Quarterly | Annually | 2-Yearly *
larly

5

5

5

General: Remove any debris
accumulations and waste vegetation

5

Inlets & outlets: remove sediment

Grass: mow (with catcher) to maintain
grass length 50 — 150 mm

OO O

OO O

Grass:
remove nuisance weeds
fertilise or treat to maintain
vigorous growth, as required
fill any erosion holes & re-seed

O:

O:

Gravel (gravel-bed swale & check-
dams only): rectify any erosion holes
and/or check-dam damage (with
larger stones)

Flow spreader (filter strip only):
remove sediment
replace aggregate if necessary

Flow spreader (filter strip only):
check alignment & re-level if
necessary

5

5

Pipework (if any): check for
debris/blockages/leaks & rectify

* These items checked & repairs made by the contractor

Contractors Signature

OSM MANUAL

Date
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FORM “DEVICE-SPECIFIC O&M DETAILS — SAND FILTER”
Note: One form required for each OSM device on a site

(A) SITE & OSM DEVICE DETAILS:

Site Address:

Location on site (describe):

Device Details:
Ref No (as shown on Form “OSM-O&M-Plan”):
Type:
Size:
Special Features (if any):
Source of Runoff (eg roof, paving):
Impervious Area Feeding to OSM Device: m
Installation Date:

(B) DESCRIPTION OF SAND FILTER AND GENERAL O&M NEEDS

Sand filters are designed to treatment for site runoff. They are normally concrete structures
installed below ground and have a sedimentation chamber and a chamber filled with filter
sand. Rainwater from paved areas flows into the sedimentation chamber and then passes
through the filter sand. Both the sedimentation chamber and the filter sand remove
contaminants.

The following operational points should be noted:

Sand filters have an overflow so that the sand layer is bypassed during large storm
events. This means that if the sand filter becomes clogged (due to poor maintenance),
the overflow will operate continuously and there will be no treatment of the stormwater
Rainwater passing through the sand layer is called the underflow. Both overflow and
underflow are normally piped to the formal stormwater system in the same pipe.

The filtration chamber should be empty 24 hours after a storm event. This can be checked
by manually observing the water level in filtration chamber (note that it is normal for the
sedimentation chamber to remain full of water).

O&M needs are primarily concerned with:

Maintenance of flow to the sandfilter
Replacing clogged sand layers
Removing debris and sediment

(C) INSPECTION & RECORD KEEPING BY THE OWNER/OPERATOR:

Inspection records are to be kept to track the operation of the OSM device over time,
covering (note that these are to be available to the maintenance contractor and/or the
City/ACE, as may be required):

sediment/debris condition and depth

water elevations/observations (sheen, smell, etc.)

condition of the inlet, outlet, and overflow structures/devices, etc
unscheduled maintenance needs
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components that do not meet
maintenance

performance criteria and require immediate

common problem areas, solutions, and general observations

aesthetic conditions

(D) ROUTINE MAINTENANCE PROVISIONS — CHECKLIST

| Frequency

| Action

Storm

After Quarterly | Annually | 2-Yearly *

O O

Catchpit: check for debris
accumulation, blockages, leaks, etc &
rectify

O O

Filter chamber:
Inspect for clogging with sediment
Rake sediment from the sand
surface and remove
Remove clogged/discoloured
sand, using a flat-bottomed shovel
Add new sand if sand depth is less
than 400 mm

Sedimentation chamber:
Inspect & record the sediment
level in the chamber - if sediments
are within 100 mm of the sand
layer in the filter chamber, or if the
flow is obstructed in any way,
more frequent maintenance is
needed (eg change to quarterly)
Manually remove the accumulated
sediment

Sedimentation chamber: Remove
accumulated sediment using a
vacuum system

Concrete structures: check for
structural deficiencies, leaks, etc &
rectify

* These items checked & repairs made by the contractor

Contractors Signature Date
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