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National Standards & Regulatory Frameworks

Strategic Analysis of National Standards and
Regulatory Frameworks for Urban Stormwater
Management in Australia

The management of urban stormwater in the Australian context has evolved from a singular
focus on hydraulic conveyance and flood mitigation into a sophisticated, multi-disciplinary
field encompassing environmental protection, resource recovery, and climate resilience. This
transformation is underpinned by an intricate architecture of national standards, regulatory
codes, and industry protocols that define the technical language and performance
expectations for practitioners. Central to this framework are the National Construction Code
(NCC), the guidelines produced by Engineers Australia such as Australian Rainfall and
Runoff (ARR) and Australian Runoff Quality (ARQ), and the rigorous certification schemes
managed by the Australian Building Codes Board (ABCB). This report provides an
exhaustive examination of the definitions, acronyms, and regulatory mechanisms that govern
the sector, drawing on current standards and emerging industry reviews to provide a
nuanced understanding of the Australian stormwater landscape.

The National Construction Code and the Regulatory
Hierarchy

The National Construction Code (NCC) is the primary technical document for the design and
construction of buildings and infrastructure in Australia. Produced and maintained by the
ABCB, the NCC is a performance-based code that sets the minimum required levels for
safety, health, amenity, accessibility, and sustainability.” The performance-based nature of
the code is a critical enabler for innovation in stormwater management, as it allows for the
development of site-specific "Performance Solutions" that meet mandatory "Performance
Requirements" without being strictly bound by the prescriptive "Deemed-to-Satisfy" (DTS)
provisions.?

Performance-Based Design and Evidence of Suitability

Within the NCC framework, compliance can be achieved through a DTS Solution, a
Performance Solution, or a combination of both.? A Performance Solution must be
demonstrated to comply with all relevant Performance Requirements or be shown to be at
least equivalent to the DTS Provisions.? This demonstration requires a rigorous "Assessment
Method," which may involve "Expert Judgement," "Verification Methods" (such as
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calculations or tests), or the use of "Evidence of Suitability".?

Evidence of Suitability is a hierarchy of documentary evidence used to prove that a material,
product, or design meets the required standards. This includes certificates issued by
"Accredited Testing Laboratories"; organisations accredited by the National Association of
Testing Authorities (NATA); or "Certificates of Conformity" issued under the ABCB’s
WaterMark or CodeMark schemes.® The reliance on NATA-accredited facilities ensures that
the data underpinning engineering decisions is accurate, traceable, and subject to
international peer review through mutual recognition agreements.?

Table 1: Regulatory and Administrative Definitions in the NCC
Context

Term Acronym | Definition and Regulatory Context

Aasreaiieg) ATL An orggnisation gccreditec_i by NATA or a recognisgq
Testing international equivalent (via MRA) to perform specific
Laboratory tests required for evidence of suitability under NCC Part

A52

s The body responsible for administering the WaterMark
Administering = e C .
Body Certification Scheme, which is currently the Australian
Building Codes Board (ABCB).?

An attribute contributing to the health, physical

Amenity - ) .
independence, comfort, and well-being of people, as
defined in NCC Volume One.*

Appropriate ) The. r.eleva!nt authority, typically a Ic_>c.a}l council or t_)undlng

Authority certifier, with the statutory responsibility to determine
compliance in a particular matter.®

Assessment ) A method used to determine if a Performance Solution or

DTS Solution complies with the mandatory Performance
Method
Requirements.?

Certificate of CoC A certificate issued under the ABCB scheme stating that a

Conformity building material, method, or design fulfills specific
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requirements of the NCC.”

Certification CB An entity accredited by JAS-ANZ to audit and certify

Body materials, products, or systems (e.g., ISO 9001).”
Deemed-to-S DTS Prescriptive er)visions in the NCC which .are formally
atisfy deemed to satisfy the Performance Requirements.?
Provisions

National NCC The ltJnifct>.rm s?tboflggchnicaldpr?r:/isio:s f(t'Jr thetﬁesigr;jantd
Construction cons ru.c |1on of buildings and other structures throughou
Code Australia.

Performance PR A mandatory requirement stating the level of performance

a solution must meet to ensure the safety and health of

Requirement }
the community.®

Plumbing PCA Volume Three of the NCC, which contains the technical
Code of provisions for plumbing and drainage systems.'®
Australia

The transition to NCC 2022 has introduced more quantified requirements, particularly in
areas like energy efficiency and weatherproofing, moving away from qualitative language that
was previously difficult to assess objectively.* For stormwater practitioners, this means that
the design of drainage systems and treatment trains must now be supported by more robust
mathematical modeling and empirical testing than in previous iterations of the code."’
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Hydrological Foundations: Australian Rainfall and
Runoff

The technical core of flood estimation and hydraulic design in Australia is "Australian Rainfall
and Runoff: A Guide to Flood Estimation" (ARR). Since its first publication in 1958 by
Engineers Australia, ARR has remained the most influential guideline for infrastructure
projects, including roads, dams, and urban stormwater systems.'® The release of ARR 2019
(and subsequent updates like Version 4.2 in late 2022) marked a paradigm shift in how risk
and probability are quantified in the Australian environment.?°

The Shift from ARI to AEP

One of the most significant changes in ARR 2019 was the move away from the "Average
Recurrence Interval" (ARI) toward "Annual Exceedance Probability" (AEP).?> While ARI
describes the average time period between occurrences of a given magnitude, AEP
describes the probability of an event being equaled or exceeded within a single year.?? This
change was driven by a need to communicate risk more effectively to the public and to align
Australian practice with international standards. For example, a "1-in-100-year flood" is now
more accurately described as having a 1% AEP, which clarifies that such an event has a 1%
chance of occurring in any given year, regardless of when the last such event took place.??

Table 2: Core Hydrological and Hydraulic Engineering Terminology

Term Acronym Definition and Engineering Significance

The probability that a given rainfall total accumulated

Annual AEP . _ . _

Exceedance over a given duration will be exceeded in any one year.??
Probability

Average ARI The average time between events of a given magnitude;
e S largely superseded by AEP in modern design but still
Interval used for legacy systems.?
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The portion of streamflow sustained by groundwater

Baseflow - ) -
discharge, critical for the health of urban waterways
during dry periods.?

Catchment ) The area of land that drains to a particular point along a

waterway or into a stormwater system.?

The flood event (e.g., 1% AEP) selected for the

Level

Defined Flood DFE -

Event management of flood hazard at a specific development
site by an appropriate authority.’

Defined Flood DFL The flood level associated with a DFE, relative to a

specified datum, used to set minimum floor heights.’

Flood Hazard
Area

The site (mapped or unmapped) encompassing land
lower than the flood hazard level.?’

Freeboard

The height added to the DFL to compensate for hydraulic
behavior and wave action (e.g., 300mm or 500mm).*

Low Rainfall
Intensity Area

An area with a 5-minute rainfall intensity for a 5% AEP of
not more than 125mm/h.’

Runoff

The portion of rainfall that flows over land and into
waterways or stormwater systems after losses
(infiltration/evaporation).?®

The importance of "Low Rainfall Intensity Areas" is particularly relevant in the NCC’s
drainage provisions. In Queensland, for instance, practitioners must demonstrate through
Bureau of Meteorology data whether an area meets this definition before applying certain

reduced gradient requirements for slab-on-ground heights.?" This interplay between national
climate data and local construction standards illustrates the high level of technical specificity
required in modern stormwater design.
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Stormwater Quality and the ARQ Framework

As urbanisation increases the "effective impervious area" of catchments, the concentration of
pollutants in runoff also rises.* To manage these impacts, the "Australian Runoff Quality"
(ARQ) guideline provides a national best-practice framework for "Water Sensitive Urban
Design" (WSUD).?® The primary goal of the ARQ framework is to reduce the volume, velocity,
and pollutant load of stormwater before it reaches receiving waters.*

The Treatment Train and Pollutant Removal

Stormwater quality management is typically approached through a "Treatment Train," which
is a series of "Stormwater Quality Improvement Devices" (SQIDs) designed to target different
pollutant types and sizes.? Treatment is categorised into three levels:

e Primary Treatment: Focuses on the physical removal of gross pollutants (litter, debris)
and coarse-to-medium grained sediments through screening or sedimentation.*

e Secondary Treatment: Targets fine-grained sediments and pollutants attached to
them (like some heavy metals and hydrocarbons) using enhanced sedimentation or
filtration.®

e Tertiary Treatment: Involves the removal of dissolved pollutants and nutrients
(nitrogen and phosphorus) through biological uptake, fine filtration, and adsorption.*

Table 3: WSUD Assets and Water Quality Terminology

Term Definition and Operational Mechanism

A vegetated system (e.g., rain garden) that filters runoff through a
specialised soil media and plant root systems to remove nutrients
and fine sediments.*’

Biofiltration System

A man-made wetland system designed to encourage settling,

Constructed , . e :

Wetland biological treatment, and fine filtration through dense vegetation
and varied water depths.*®

EET The initial portion of stormwater runoff, which often contains the

highest concentration of pollutants washed from urban surfaces.*
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Gross Pollutant

A primary treatment device designed to capture large pollutants
like litter and organic matter from the stormwater stream.?®

Trap (GPT)
Permeable A type of paving material that allows rainwater to pass through
and infiltrate the ground below, reducing peak runoff and filtering
Pavements
pollutants.®
sab Stormwater Quality Improvement Device; a catch-all term for any
device (proprietary or natural) used to improve water quality.?
Swale A shallow, vegetated channel designed to convey runoff while

promoting infiltration and trapping sediments through
plant-induced friction.®

Treatment Train

The strategic sequencing of different SQIDs and WSUD assets to
optimise the removal of a broad spectrum of pollutants.?®

The modeling of these systems is frequently conducted using software like MUSIC (Model for
Urban Stormwater Improvement Conceptualisation), which allows engineers to simulate the
performance of a treatment train against specific "Water Quality Objectives" (WQOs).*?
WQOs are measurable goals for the quality of receiving waters, often expressed as median
annual concentrations or percentage reduction targets for pollutants like Total Suspended
Solids (TSS), Total Phosphorus (TP), and Total Nitrogen (TN).>*
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The SQID Industry Review and Evaluation Protocol

A major challenge in the Australian stormwater sector has been the lack of standardisation in
the assessment of proprietary treatment devices.*' Historically, manufacturers could make
performance claims without independent verification, leading to confusion among
"Appropriate Authorities" responsible for development approvals.*! This led to the
development of the "Stormwater Quality Improvement Device Evaluation Protocol"
(SQIDEP), administered by Stormwater Australia.**

SQIDEP and the Verification Process

SQIDEP provides a uniform set of criteria for field-testing and reporting on the efficacy of
SQIDs.* The protocol involves a two-stage process: the submission of a "Quality Assurance
Project Plan" (QAPP) before testing begins, followed by a "Detailed Performance Report"
(DPR) once testing is complete.** These reports are then assessed by an "Independent
Evaluators Panel" (IEP) and a "Technical Review Panel" (TRP) to ensure the data is robust
and the results are repeatable.*

Verified devices receive a "Stormwater Australia stamp of verification," providing councils and
developers with the confidence that the device will achieve its claimed pollutant removal
rates.*® This is particularly important for devices targeting "fine sediments" and "dissolved
pollutants," where lab testing alone may not accurately reflect the dynamic conditions of the
field.*® However, some industry stakeholders have identified potential deficiencies in the
protocol, such as the ability of manufacturers to "pick their best 15 storms" out of 50, which
may skew the reported performance.*?

The NSW SQID Taskforce and Governance

In New South Wales, the "NSW SQID Taskforce" was established to address "inefficiency
and inconsistency" in the approval process for treatment devices.*' The Taskforce has
highlighted a "critical governance vacuum" in the stormwater sector, noting that over 30
agencies and 50 legislative instruments are involved, yet no single entity is responsible for
the overall lifecycle management of stormwater assets.* This lack of centralised oversight
has led to a "Maintenance Deficit," where both public and private assets fail to perform
because of inadequate funding and a lack of clear ownership.*°

The Taskforce's work emphasises the need for a "cohesive state-wide policy framework" that
mandates WSUD principles and provides clear guidelines for lifecycle costing and
maintainability.®® This is a critical second-order insight: the success of stormwater
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management is as much a function of governance and funding as it is of engineering design.
The cap on the "Stormwater Levy" in NSW, which has remained unindexed at $25 per
property since 2006, is a primary driver of this crisis, limiting the ability of local councils to
invest in and maintain essential infrastructure.*°
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Integrated Water Management and Resource
Resilience

As Australia faces increasing climate variability, including prolonged droughts and intense
rainfall events, the concept of "Integrated Water Management" (IWM) has become central to
urban planning.?® IWM is a holistic approach that considers the entire water cycle;
stormwater, drinking water, wastewater, and groundwater, as a single connected system.?®

Diversifying Water Supplies

A key objective of IWM is to create a "Resilient Water Supply” by diversifying sources beyond
traditional dams and groundwater.?® This includes:

e Stormwater Harvesting and Reuse: The collection and treatment of urban runoff for
non-drinking purposes like irrigation and industrial cooling.*’

e Purified Recycled Water for Drinking: High-level treatment of wastewater to meet the
"Australian Guidelines for Water Recycling" (AGWR) to supplement potable supplies.*’

e Seawater Desalination: A "Rainfall-Independent Water Supply" that provides security
during severe droughts.*’

e Rainwater Harvesting: The use of tanks to collect roofwater for household uses like
toilet flushing and garden watering.*’

Table 4: Terms for Alternative Water Sources and Circularity

Term Definition and Strategic Importance

Water supplied from sources like stormwater, recycled water,

Alternative Water o . i .
and desalination as an alternative to conventional dams.

Source

el Waste.water containing human waste (from tozllets); requires
intensive treatment before any form of reuse.®

Greywater Wastewater from sinks and showers (excluding toilets); easier

to treat for landscape irrigation.?*
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An approach that promotes the "circularity" of water, using

Integrated Water _ ) _ -
integrated planning to manage land use and infrastructure.

Management

i Wastewater purified to drinking standards to supplement urban
Purified Recycled . . . .
W water supplies, common in international contexts and emerging

ater
in Australia.*’

Sources of water like desalination and recycled wastewater that

Rainfall-Independent e
are not affected by local drought conditions.

Supply

The amount of water that can be supplied confidently to meet

Secure Yield _ _ _
demand, irrespective of drought duration.*’

Statutory rules that define how water is allocated between

Water Sharing Plans _ _ ) _ 5
environmental needs and various industry/community users.

The interaction between the "Urban Water Cycle" (UWC) and the "Global Water Cycle"
(GWC) means that urban infrastructure must be designed for non-stationary conditions.?®
This requires "Adaptive Processes" and "Strategic Foresight" in planning, ensuring that
investments in things like "Water Sharing Between Regions" (via pipelines and canals)
provide long-term intergenerational equity.*®

National Standards and Regulatory Frameworks Page 11 of 20




STORMWATER
o SERVICES

National Standards and Regulatory Frameworks

Plumbing Standards and On-Site Storage

At the building scale, the PCA (NCC Volume Three) and referenced standards like AS/NZS
3500 provide the technical requirements for plumbing and drainage installations.' These
standards are designed to prevent "Property Damage, Injury to People, or Financial Loss"
through poor-quality work. '

Rainwater Tank Configurations and Backflow

The classification of rainwater tanks is based on their physical relationship to the site. An
"Above Ground Rainwater Tank" is not set into the ground in any way, while a "Buried
Rainwater Tank" is completely covered by earth.! Tanks can also be "Partially Buried".”
These classifications dictate different structural loads and maintenance access requirements.
A critical safety requirement for harvested water systems is the "Backflow Prevention
Device," which prevents the unplanned reversal of flow of contaminants into the public water
supply.'® The hazard level of stored rainwater; when connected to a "Network Utility
Operator" supply, is currently a subject of research for the upcoming NCC 2025 to ensure
evidence-based safety requirements.'®

Table 5: Plumbing and On-Site Infrastructure Definitions

Term Definition and Regulatory Requirement

An air gap or mechanical device designed to prevent the reversal

Backflow _ .
of water flow and potential contamination.'®

Prevention Device

A system that treats wastewater generated on-site (e.g., septic or

On-site ) . .

. aerobic) and discharges it to an approved area.?

System

Outfall The part of a drainage system that receives surface water and

directs it to a natural watercourse or kerb."

Overflow Device A device that provides relief to a system (like a rainwater tank) to
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avoid uncontrolled discharge and flooding.?®

The network of pipes and valves that distributes water from

Rainwater Service
storage to points of discharge (e.g., toilets, taps).'®

Any vessel, such as a tank, used to collect and store roof runoff

Rainwater Storage ]
for subsequent use.®

The unintentional release of fluid from a plumbing system,

Uncontrolled _ _
including leakage and seepage.®

Discharge

Measures that reduce the amount of water used for a specific

Water Efficiency A Do
activity without reducing its value.?®

The plumbing industry is also undergoing a digital transformation. Tools like "DA Trackers"
are used by local government areas (LGAs) to manage development approvals, while "Safe
Work Method Statements" (SWMS) ensure that installers manage the risks of "Confined
Spaces" and "Deep Burials" during the installation of underground tanks and SQIDs.?*
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Sustainability, Energy, and Greenhouse Gas
Emissions

A modern addition to the Australian regulatory landscape is the requirement to minimise the
"Annual Greenhouse Gas Emissions" associated with building services.>®* Under NCC 2022
Section J, the design objective is to reduce emissions while maintaining occupant health and
comfort.>* This has profound implications for the energy-intensive components of stormwater
systems, such as pumps for harvesting schemes and the aeration systems used in some
tertiary treatment devices.

Carbon Accounting and Green Star Ratings

"Operational Emissions" are those arising from the day-to-day energy use of a building,
including direct emissions (Scope 1) from on-site fuel combustion and indirect emissions
(Scope 2) from electricity consumption.®® The measurement of these emissions is expressed
in "Kilograms of Carbon Dioxide Equivalent” (kgCO:e), which compares various greenhouse
gases based on their "Global Warming Potential" (GWP).%

The "Green Star" rating system, managed by the Green Building Council of Australia, uses
these metrics to award points for buildings that outperform "Standard Practice Buildings".>®
For example, a development can achieve points under the "Ene-1" credit for every 5%
improvement over the baseline energy performance mandated by Section J of the NCC.*®
This integration of energy and water management is a hallmark of "Low Carbon Living" and
is essential if Australia is to meet its international commitments to reach net zero emissions

by 2050.53

Table 6: Sustainability Metrics and Emissions Terminology

Term Definition and Measurement Units

Annual The theoretical amount of GHG emissions attributable to a
Greenhouse Gas building's services annually.>

Emissions

. A metric used to compare the emissions from various greenhouse
Carbon Dioxide P 9
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Equivalent gases based on their radiative forcing effects (CO.e).*®
Embodied The GHG emiss.ions that arise in.thegupply chain of materials, from
Srricelone extraction to delivery (cradle-to-site).

Greenhouse Gas
Emissions Factor

A coefficient quantifying the amount of CO.e emitted per unit of
energy used (kgCO:e or MJ).>®

Emissions arising from the ongoing operation of building services,

Operational . i o o
EMiCSions including HVAC, lighting, and water pumps.
Energy derived from sources that are regenerated and do not
Renewable deplete, such as solar or wind power.*’
Energy piete, P .

The analysis of "Climate Change Considerations" in ARR 2019 and the NCC also involves
modeling future climate scenarios, such as the "Representative Concentration Pathway"
(RCP) 8.5, which represents a high-emissions scenario with an 8.5\W/m? increase in radiative
forcing.®” This ensures that today's infrastructure is designed to be resilient in the face of
future temperature extremes and changing rainfall patterns.®®

National Standards and Regulatory Frameworks Page 15 of 20




STORMWATER
g SERVICES

National Standards and Regulatory Frameworks

Conclusions and Future Outlook

The Australian stormwater sector is defined by its rigorous adherence to a
performance-based regulatory framework. This framework, anchored by the NCC, ARR, and
ARQ, provides the necessary flexibility for innovation while maintaining high standards of
public safety and environmental protection. However, the industry faces significant
challenges, particularly regarding the governance and maintenance of assets. The findings of
the NSW SQID Taskforce indicate that the "political orphan" status of stormwater must be
addressed through a centralised policy framework and sustainable funding models to
overcome the current "maintenance deficit."

Looking toward the future, the release of NCC 2025 is expected to further refine the technical
requirements for plumbing and drainage, incorporating new research on pipe sizing and the
hazard levels of recycled water. The continued adoption of SQIDEP verification will likely
remain a cornerstone of the industry, ensuring that the "treatment trains" protecting our
waterways are based on verified, empirical performance data. Ultimately, the integration of
stormwater management with broader goals of urban resilience and low-carbon living will be
the defining theme of the coming decade, as Australia strives to create water-sensitive cities
that are adaptable to a changing climate.
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