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SUMMARY

An application under Section 96 of the Environmental Planning and Assessment Act 1979
(EP&A) has been received seeking to modify the consent to development application
DA/222/2012. That consent was for the construction of a new dwelling and inground pool
and the demolition of the existing dwelling at 37 McDonagh Road, Wyong. The modification
sought is to reduce the floor level of the proposed dwelling from 3.63m AHD to 2.7m AHD.
The application has been examined having regard to the statutory matters for consideration
detailed in Sections 79C and 96 of the EP&A Act and other statutory requirements with the
issues requiring attention and consideration being addressed in the report.

Applicants Kerrie Chisholm and Andrew Chisholm

Owners Kerrie Chisholm and Andrew Chisholm

Application No DA222/2012/A

Description of Land Lot 19 Sec 33 DP 4526 (37 McDonagh Road, Wyong)

Proposed Development Dwelling & inground pool including demolition of existing
dwelling

Site Area 2130m2

Zoning 2A Residential

Existing Use Residential dwelling

Estimated Value $420,000

RECOMMENDATION

That Council, having regard to the matters for consideration detailed under
Sections 96 (1A) and 79C of the Environmental Planning and Assessment Act and
other relevant issues, refuse the application for the reasons set out in the schedule
attached to the report.

PRECIS

o Development application DA/222/2010 sought consent for development that included
the erection of a dwelling with a floor level of 3.63m AHD and a garage with a floor
level of 1.8m AHD. Council granted, under delegation, conditional consent to that
development application. One consideration in the granting of that consent was that
the proposed floor level for the new dwelling of 3.63m AHD substantively complied
with the (then) NSW government Sea Level Rise policy.

e The pending s.96 application seek approval to modify the consent so as reduce the
floor height of the proposed dwelling from 3.63m AHD to 2.7m AHD.
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The pending s. 96 application is reported to Council as a consequence of Council's
resolution of 10 October 2012, which states in part:

“3  That Council resolve that its sea level rise interim policy consist of compliance
with the 1% AEP flood level and 500mm freeboard allowance.

7 In circumstances where existing Government legislation or policy conflicts with
Council's policy in No 3 above, the General Manager ensure that the matter is
brought to Council for determination.”

The site is zoned 2(a) Residential under the provisions of Wyong Local Environmental
Plan 1991 (WLEP). A single dwelling-house is permissible with consent.

The site is subject to two potential flood impacts. The first is flooding from the Wyong
River, with the predicted level for a 1% AEP event for the site being 2.56m AHD. The
second is flooding from Tuggerah Lake with the predicted level for a 1% AEP event for
the site being 2.2m AHD. The NSW Flood Plain Development Manual advises that
when setting a flood planning level (“FPL”) a consent authority should adopt the higher
of two alternate predicted flood heights.

The alternate FPLs for the site, if calculated in accordance with Council’s resolution of
10 October 2012, are as follows:

a 1% AEP Wyong River flood = 2.56m AHD+0.5m (freeboard) = 3.06m AHD.
b 1% AEP Tuggerah Lakes flood = 2.2m AHD+ 0.5m (freeboard) = 2.7m AHD.

In the circumstances of this site, if Council calculates the FPL for the site based on its
resolution of 10 October 2012, then the NSW Flood Plain Development Manual would
operate to recommend that Council adopt an FPL of 3.06m. AHD.

Application of the State Government Chief Scientist's recommended flood planning
benchmarks for Tuggerah Lakes for the year 2100 raises the 1% AEP to 3.1m AHD.
The addition of a 500mm free board results in a finished floor level (FFL) and flood
planning level (FPL) for habitable rooms of 3.6m AHD. ( 1% AEP Tuggerah Lakes flood
=2.2m AHD + 0.9m (SLR) + 0.5m (freeboard) = 3.6m AHD).



4.5 DA/222/2012/A - Dwelling & Inground Pool including Demolition of Existing
Dwelling at Wyong (contd)

INTRODUCTION

The Site

The site consists of a regular shaped allotment with a total area of 2,130m?. The allotment is
generally flat with a ground level ranging from RL 1.4m AHD to RL 1.8m AHD, and is

currently vacant. The north-eastern boundary adjoins Wyong River.

The site is bounded on either side by residential dwellings with the front setbacks to
McDonagh Road of the dwellings in this locality generally exceeding 70m.

The proposed site- 37 McDonagh Road, Wyong

The Proposed Modification

The proposal modification seeks to modify the current development consent so as to reduce
the floor level for the proposed dwelling from 3.63m AHD to 2.7m AHD The major issue for
consideration relates to flooding.
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RELEVANT STATE/COUNCIL POLICIES AND PLANS

The s.96 application has been assessed against the relevant provisions of the following
environmental planning instruments, plans and policies:

State Environmental Planning Policy 71 (Coastal Protection)

Wyong Local Environmental Plan 1991

Development Control Plan 2005, Chapter 100 (Quality Housing)

Development Control Plan 2005, Chapter 67 (Engineering Requirements)
Development Control Plan 2005, Chapter 69 (Waste Management)

Flood Prone Land Development Policy F5

NSW Flood Plain Development Manual

Office of Environment and Health (DECCW) Floodplain Management Guidelines
Council’s Interim Sea Level Rise Policy.

RELEVANT TECHNICAL DOCUMENTS

The NSW Chief Scientist and Engineer's Report, April 2012 examines the science
behind the NSW Sea :Level Rise Planning Benchmarks. This Report includes the
following relevant statement, which highlights the difficulties Council faces when
assessing planning applications where sea level rise and flooding are issues:

“A major barrier to efficient implementation of planning changes consequent on
revised sea level projections relates to the ability to communicate the
complexities of the issues in a form that is accessible to a broad audience. In
particular communication of the likelihood of frequent revisions and refinements
as more data becomes available and models improve, is vital. The broad
audience for this communication includes local councils that need to implement
policies and local communities and the general public who have to live with the
impact of changed policies. The issues are highly complex, the debate among
scientists is confusing and, given the long term nature of various aspects of sea
level rise, it is difficult for people to appreciate the logic of early action and
adaptation...The way the science has been used to date to determine
benchmarks for sea level rise in NSW is adequate, in light of the evolving
understanding of the complex issues surrounding future sea levels”

The Report recommends that a Technical Advisory Centre be established to assist
local councils in interpreting and translating new scientific findings, and assit local
counciols to develop strategies, infrastructure planning and appropriate risk
management activities related to sea level rise and associated impacts, To date no
such Centre has been established.

The Fourth Intergovernmental Panel on Climate Change (IPCC) Report, 2007 is the
main reference to Sea Level Rise (“SLR”) projections both in Australia and
internationally A copy of the IPCC Report will be available at the Council Meeting of
the 12 December 2012.

Information on SLR both historical and projections can be obtained from the CSIRO
Website .http://www.cmar.csiro.au/sealevel/index.html. The site has been designed
to put in simple terms information on SLR and its causes. It also includes estimates of
global and regional sea level, links to other web pages and data sets and a list of
CSIRO publications.
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e The NSW Sea Level Rise Policy Statement (“the 2009 Policy”) was published in
October 2009 by the former NSW Government. A copy of that Policy Statement
is attached. The 2009 Policy includes the following statement:

“Sea level rise is an incremental process and will have medium- to long-term
impacts. The best national and international projections of sea level rise along
the NSW coast are for a rise relative to 1990 mean sea levels of 40 cm by 2050
and 90 cm by 2100 ”

The 2009 Policy is referenced in subsequent planning policy documents, including:

o The NSW Coastal Planning Guideline — Adapting to Sea Level Rise” of August
2010. A copy of the Guideline is attached,

o The “Flood Risk Management Guide” and “Coastal Risk Management Guide”
published by the then NSW Department of Environment, Climate Change and
Water (“DECCW?”) in August 2010. A copy of each Guide is attached.

In September 2012 the NSW Government announced that the 2009 Policy was no
longer the policy of the NSW Government.

The NSW Government’s Flood Prone Land Policy, copy attached.

The Floodplain Development Manual 2005 and associated technical and operation
policy to aid councils in the management of flood risk.

ECOLOGICALLY SUSTAINABLE PRINCIPLES

The development, if approved, would not be consistent with the overall objective of the Lower
Wyong River Floodplain Risk Management Plan, in particular:

The Precautionary Principle — Accurate scientific evidence detailing the full extent of
predicted flood levels during extreme weather events as a result of climate change
does not exist, however it is well known that significant flooding does occur in this
locality.

The Precautionary Principle requires that ‘where there are threats of serious or
irreversible environmental damage, lack of full scientific certainty should not be used
as a reason for postponing measures to prevent environmental degradation’.

In terms of this application, there is a lack of full scientific certainty over the impacts of
climate change on predicted localised flood levels over the life of the proposed
development. The information relied upon in determining the flood planning levels
within this report are consistent with the benchmarks previously endorsed by the
NSW Government based on modelling carried out by IPCC and CSIRO. The proposal
approved under the originally granted consent complied with these benchmarks,
however the current proposal does not.
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Recently obtained legal advice from Local Government Legal states that ‘where there
is no credible regional or local assessment of SLR projections, we are of the view that
adopting the Benchmarks previously endorsed by the NSW Government (which are
based on IPCC and CSIRO modelling) would be likely to be consistent with the
application of the Precautionary Principle and be considered to be a ‘reasonable’
response to address the risk of coastal hazards’.

The proposed modification seeks to reduce the floor level of the dwelling to a height
lower than the previously endorsed Benchmarks. Accordingly, the proposal is
considered to be inconsistent with the Precautionary Principle.

e Inter-generational equity — the proposal does not have regard for maintaining the
quality of the environment for future generations. The proposal would be highly
vulnerable to risk of flooding which would potentially result in damage to the built
environment.

Taking the above into consideration the proposal is considered to be inconsistent with the
Ecologically Sustainable Development (ESD) principles.

ASSESSMENT

Having regard for the matters for consideration detailed in Section 79C of the EP&A Act 1979
and other statutory requirements, Council’'s policies and Section 149 Certificate details, the
assessment has identified the following key issues, which are elaborated upon for Council’'s
information. Any tables relating to plans or policies are provided as an attachment.

Environmental Planning and Assessment Act 1979
The applicant seeks amendment to DA 222/2012 under Section 96(1A) of EP&A Act 1979.
Section 96 (1A) of the Act states the following:

‘A consent authority may, on application being made by the applicant or any other person
entitled to act on a consent granted by the consent authority and subject to and in
accordance with the regulations, modify the consent if:

(a) itis satisfied that the proposed modification is of minimal environmental impact, and

(b) it is satisfied that the development to which the consent as modified relates is
substantially the same development as the development for which the consent was
originally granted and before that consent as originally granted was modified (if at
all), and

(c) it has notified the application in accordance with:
(i) the regulations, if the regulations so require, or
(i) a development control plan, if the consent authority is a council that has made a
development control plan that requires the notification or advertising of applications
for modification of a development consent, and

(d) it has considered any submissions made concerning the proposed modification
within any period prescribed by the regulations or provided by the development
control plan, as the case may be’.
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If Council is satisfied that the proposed modification is of minimal environmental impact, the
proposed modification is development substantially the same as the development for which
the consent was originally granted and the application has been notified in accordance with
Chapter 70 of Development Control Plan 2005. Accordingly, the proposal meets the
provisions of Section 96 (1A) of the EP&A Act 1979.

The application requirements for an application made under Section 96 (1A) are contained
within cl. 115(1)(a) — (i) of the Environmental Planning and Assessment Regulation 2000.
This section describes the information necessary to make an application. In this regard, the
application comprises owner’'s authority (to submit the application), description of the
modification and likely impacts thereof in addition to supporting documentation.

It is considered that the information accompanying the application satisfies the
responsibilities of the applicant under the provisions of the EP&A Regulation 2000.

THE PROVISIONS OF RELEVANT INSTRUMENTS/PLANS/ POLICIES (s79C(1)(a)(i-iv):
NSW Flood Plain Development Manual

The subject site is located within an existing high hazard flood area and the NSW Flood Plain
Development Manual (‘The Manual’) requires that a safe (i.e. low hazard flooding) escape
route be available for the residents.

Given the location of the site and surrounding topography, there is no opportunity to provide
an escape route during a flood event. It is considered that a habitable floor level, in this
case, the ground floor level with an RL of 3.60m AHD would provide a safe harbourage and
sufficient opportunity for residents to remain in the dwelling during a flood event or
alternatively to enable rescue. However, this safe harbourage may potentially be for longer
periods than currently experienced and residents would be without water, telephone, power
or sewerage servicing during this time.

The Manual further provides that a 0.5m freeboard is adopted for general residential
development to provide a factor of safety ensuring that the risk exposure selected is
accommodated. This freeboard includes a component related to climate change impacts on
flood levels in both coastal and non-coastal areas and for a wide variation in sensitivity of
estimated design flood levels as well as other unquantified factors such as wind-wave
impacts.

The freeboard provides only a relatively small allowance to accommodate some of the
projected increases in rainfall intensity of flood-producing storm events associated with
climate change, which has currently not been accurately quantified or included with the SLR
projections. The manual's small allowance for climate change in the 0.5m freeboard figure
should be considered to only address some of the uncertainty associated with estimating
climate change impacts and as such should not be used to allow for SLR impacts, which
should be quantified and applied separately. The State Government Floodplain Management
Guideline (2010) clarifies that SLR allowance must be included on top of freeboard.

Taking the above into consideration, the proposal is inconsistent with the requirements of the
NSW Flood Plain Development Manual.
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State Environmental Planning Policy 71 (Coastal Protection)

The provisions of State Environmental Planning Policy (SEPP) No 71 - Coastal Protection
requires Council to consider the Aims and Objectives of the SEPP together with the matters
for consideration listed in Clause 8 of the SEPP when determining an application within the
Coastal Zone. The Coastal Zone is an area defined on maps issued by the Department of
Planning and Infrastructure (DoPIl) NSW with the subject property falling within this zone.

8 Matters for consideration

The matters for consideration are the following:

(@) the aims of this Policy set out in clause 2,

(b) existing public access to and along the coastal foreshore for pedestrians or persons
with a disability should be retained and, where possible, public access to and along the
coastal foreshore for pedestrians or persons with a disability should be improved,

(c) opportunities to provide new public access to and along the coastal foreshore for
pedestrians or persons with a disability,

(d) the suitability of development given its type, location and design and its relationship
with the surrounding area,

(e) any detrimental impact that development may have on the amenity of the coastal
foreshore, including any significant overshadowing of the coastal foreshore and any
significant loss of views from a public place to the coastal foreshore,

(f)  the scenic qualities of the New South Wales coast, and means to protect and improve
these qualities,

() measures to conserve animals (within the meaning of the Threatened Species
Conservation Act 1995) and plants (within the meaning of that Act), and their habitats,

(h) measures to conserve fish (within the meaning of Part 7A of the Fisheries Management
Act 1994) and marine vegetation (within the meaning of that Part), and their habitats

(i)  existing wildlife corridors and the impact of development on these corridors,

()  the likely impact of coastal processes and coastal hazards on development and any
likely impacts of development on coastal processes and coastal hazards,

(k) measures to reduce the potential for conflict between land-based and water-based
coastal activities,

(D  measures to protect the cultural places, values, customs, beliefs and traditional
knowledge of Aboriginals,

(m) likely impacts of development on the water quality of coastal waterbodies,

(n) the conservation and preservation of items of heritage, archaeological or historic
significance,

(o) only in cases in which a council prepares a draft local environmental plan that applies
to land to which this Policy applies, the means to encourage compact towns and cities,

(p) only in cases in which a development application in relation to proposed development
is determined:

(i)  the cumulative impacts of the proposed development on the environment, and
(i)  measures to ensure that water and energy usage by the proposed development
is efficient.

Note. Clause 92 of the Environmental Planning and Assessment Regulation 2000 requires
the Government Coastal Policy (as defined in that clause) to be taken into consideration by a
consent authority when determining development applications in the local government areas
identified in that clause or on land to which the Government Coastal Policy applies.
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The aims of the policy are:

(a) to protect and manage the natural, cultural, recreational and economic attributes of the
New South Wales coast, and

(b) to protect and improve existing public access to and along coastal foreshores to the
extent that this is compatible with the natural attributes of the coastal foreshore, and

(c) to ensure that new opportunities for public access to and along coastal foreshores are
identified and realised to the extent that this is compatible with the natural attributes of
the coastal foreshore, and

(d) to protect and preserve Aboriginal cultural heritage, and Aboriginal places, values,
customs, beliefs and traditional knowledge, and

(e) to ensure that the visual amenity of the coast is protected, and

(f)  to protect and preserve beach environments and beach amenity, and

(g) to protect and preserve native coastal vegetation, and

(h) to protect and preserve the marine environment of New South Wales, and

(i)  to protect and preserve rock platforms, and

() to manage the coastal zone in accordance with the principles of ecologically
sustainable development (within the meaning of section 6 (2) of the Protection of the
Environment Administration Act 1991), and

(k) to ensure that the type, bulk, scale and size of development is appropriate for the
location and protects and improves the natural scenic quality of the surrounding area,
and

(D  to encourage a strategic approach to coastal management.

The development is not considered to be consistent with objective (j) due to the proposal not
being ecologically sustainable and (l) due to insufficient consideration with regard to coastal
management. Furthermore, the matters listed under Clause 8 have been considered with the
proposal being generally compliant, with the exception of Clauses 8(a) due to its
inconsistency with the abovementioned objectives and (j) due to the likely impact of the
development on the coastal processes.

Taking the above into consideration, the proposal is inconsistent with the requirements of
SEPP 71 (Coastal Protection).

Flood Prone Land Development Policy F5

As discussed earlier in the report, the higher of the two flood scenarios (Wyong River flood
level), rather than the (Tuggerah Lakes flood level) shall be used to determine the required
floor level. The FPL, without SLR benchmarks, for the site under Council’s Flood Prone Land
Development Policy is set at 1% AEP Wyong River flood = 2.56m AHD + 0.5m (freeboard) =
3.06m AHD say RL 3.1m AHD.

The application proposes ground floor habitable floor levels of 2.7m AHD and therefore does
not meet this requirement. This is inconsistent with Council’'s approach to the determination
of development on flood prone land throughout Wyong Shire and should not be supported.
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THE LIKELY IMPACTS OF THE DEVELOPMENT (s79C(1)(b) ):

The relationship to the regional and local context and setting

The approval of the application would result in a structure that is 900mm less in height than
the _approved development. This would not create any issue with its relationship to the local
setting.

The access, transport and traffic management measures

No issues to report.

The impact on utilities supply

No issues to report .

Any effect on the conservation of soils or acid sulphate soils

No issues to report.

Any effect on the flora and fauna

No issues to report.

Whether the development will be energy efficient

No issues to report.

Any risks from natural hazards (flooding, tidal inundation, bushfire, subsidence, slip
etc)

Flooding

The NSW Coastal Planning Guideline - Adapting to Sea Level Rise (DOP 2009) provides
detail about the consideration of flooding and SLR information in land use planning and
development assessment. It is noted that this document remains current.

The subject s. 96 Application is contrary to the principles within the NSW Coastal Planning
Guideline including:

o Avoid intensification of land use in coastal risk areas:

o Minimising exposure to coastal risks for proposed development in coastal areas;

o Implementing appropriate management responses and adaptation strategies, with
consideration for environmental, social and economic impacts.

The subject site is recognised as being flood affected by both Wyong River and Tuggerah

Lake. The current designated Wyong River flood level (1% AEP) for the site is 2.56m AHD,
with a FPL of 3.1m AHD being the inclusion of a 500mm freeboard requirement.

-10 -
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The current designated Tuggerah Lake 1% AEP for the site is 2.2m AHD, with a FPL of 2.7m
AHD being the inclusion of a 500mm freeboard requirement.

In relation to the Tuggerah Lake 1% AEP the following is considered:

Incorporating the State Government Chief Scientist's recommended flood planning
benchmark for the year 2100 of 0.9m for the proposed development, the 1% AEP increases
to 3.1m AHD with a FPL of 3.6m AHD being the inclusion of a 500mm freeboard
requirement.

Taking the above into consideration, the proposal is inconsistent with the principles within the
NSW Coastal Planning Guideline titled ‘Adapting to Sea Level Rise’.

In terms of legal risk, if Council fails to take into account the climate change considerations
contained within the NSW Flood Plain Development Manual or the Coastline Management
Manual, both which consider climate change (and remain current), it will be unable to
establish “good faith” in accordance with the defences provided by Section 733 of the Local
Government Act, 1993. Council would also lose its protection under the Civil Liability Act.

In times of flood, the Electricity Authority may be required to shut down the network in the
flood areas where sewer pump stations are located due to inundation of flood waters.

The NSW Department of Health considers all flood waters as potentially contaminated and
may contain untreated sewage. They advise that all unnecessary contact with flood waters
should be avoided and children should be kept away from flood waters. This is pertinent to
the safe evacuation of residents particularly children in deeper flood waters.

Any social impact in the locality.

The approval of the amended floor level is likely to make both people and property
vulnerable to flooding events as it would result in a development that would not have a safe
harbourage in the event of a significant flood event. This could result in failed attempts to
escape from the area during peak flood periods resulting in potential risk to lives.

Any economic impact in the locality.
The proposed development is considered likely to have negative economic impacts if it were
to be approved by Council as a result of reliance on emergency services personnel to assist

occupants in the event of a flood, in rectifying flood damaged property, and placing greater
demands on surrounding services and infrastructure in this locality.
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Any impact of site design and internal design.

The site design is not considered appropriate in terms of the finished floor levels for habitable
rooms as they fail to take into account any SLR planning benchmark and also is below the
floor level required by the Flood Prone Land Development Policy F5. This would result in a
development that would be subject to inundation to above the floor level regardless of SLR
projections.

Any cumulative impacts.

Allowing the proposed development contrary to the State Government Chief Scientist’'s
recommended flood planning benchmarks would contravene Council’s obligation to consider
certain matters as specified in Section 79C of the Act, including the likely impacts of the
development and the public interest.

Allowing a development contrary to Council’'s adopted flood policy would set an undesirable
precedent and could lead to increased pressure to vary this policy.

THE SUITABILITY OF THE SITE FOR THE DEVELOPMENT (s79C(1)(c)):
Whether the proposal fits in the locality.
As outlined earlier in this report, the proposed development is not considered suitable for the

site given that the proposed amended floor level would not adequately address SLR or
comply with the minimum floor levels under Council’s current flood prone land development

policy.

Whether the site attributes are conducive to development.

As mentioned above, the low lying nature of the site creates the potential for frequent future
flooding with greater impacts due to projected SLR. Under these circumstances, the

proposed amended floor level is not conducive to development.

ANY SUBMISSION MADE IN ACCORDANCE WITH THIS ACT OR REGULATIONS
(s79C(1)(d)):

Any submission from the public.

The application was advertised in accordance with DCP 2005 Chapter 70 - Notification of
Development Proposals with no submissions being received.

Any submission from public authorities.

Nil.
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THE PUBLIC INTEREST (s79C(1)(e)):
Any Federal, State and Local Government interests and community interests.

The information currently available to Council indicates that the site will likely be inundated if
a designated flood event (1%AEP) occurs during the life of the proposed development. The
information relied upon to make this prediction includes Council’s flood studies and the State
Government Chief Scientist's recommended SLR planning benchmarks.

Having assessed the proposal in accordance with Council’'s Flood Prone Land Development
Policy, the NSW Floodplain Development Manual and the projected flood level increase of
900mm by 2100; the amended development is not considered suitable for the site.

CONCLUSION

The proposal has been assessed having regard to the matters detailed within Section 79C of
the EP&A Act 1979. The approval of the development at the requested floor level of 2.7m
AHD would not comply with Council’'s current flood policy regardless of SLR projections.
Accordingly it is not justified and an appropriate level would be 3.6m AHD.

ATTACHMENTS

1 Draft Reasons for Refusal D03209330
2 Flood Affectation Map (A3 Portrait, Colour) D03209231
3 Development Plans (A3 B&W) D03203915
4 NSW Sea Level Rise Policy Statement (rescinded) D03211142
5 NSW Coastal Planning Guideline: Adapting to Sea Level Rise D03211173
6 Flood Risk Management Guideline - Incorporating Sea Level Rise D03211166

Benchmarks in Flood risk assessments

7 Coastal Risk Management Guideline D03211169
8 NSW Flood Prone Land Policy D03211157
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Attachment 1 Draft Reasons for Refusal

PROPOSED REASONS FOR REFUSAL OF S.96 APPLICATION (DA 222/2012/A)

1 Pursuant to Section 79C (1)(c) of the Environmental Planning and
Assessment Act 1979 the site is not considered to be suitable for the
proposed modified development having regard to Council’'s Flood Prone Land
Development Policy.

2 Pursuant to Section 79C(1)(a)(i) of the Environmental Planning and
Assessment Act 1979 the proposed modified development is inconsistent
with Clause 2 of State Environmental Planning Policy 71 (Coastal Protection)
in the following manner:

a  The proposed modified development fails to satisfy Aim 2(1)(j) in that it
does not accord with the precautionary principle by proposing the floor
level of the dwelling below the Flood Planning Level of Council's adopted
Flood Policy and also the recommended Flood Planning benchmarks
allowing for sea level rise projections.

b The proposed modified development fails to satisfy Aim 2(1)(j) in that it
does not promote inter-generational equity by proposing the floor level of
the dwelling below the Flood Planning Level of Council’'s adopted Flood
Policy and also the recommended Flood Planning benchmarks allowing
for sea level rise projections.

c The proposed modified development fails to satisfy Aim 2(1)(l) in that the
proposed modified development does not encourage a strategic
approach to coastal management by proposing the floor level of the
dwelling below the Flood Planning Level of Council’'s adopted Flood
Policy and also the recommended Flood Planning benchmarks allowing
for sea level rise projections.

3 Pursuant to Section 79C(1)(a)(i) of the Environmental Planning and
Assessment Act 1979 the proposed modified development is inconsistent
with Clause 8 “Matters for consideration” of State Environmental Planning
Policy 71 (Coastal Protection) in the following manner:

a The proposed modified development fails to satisfy Matters for
consideration 8 (a) because it does not satisfy Aims 2(1)(j), and 2(1)(l) as
explained 1 above.

b The proposed modified development fails to satisfy Matters for
consideration 8(j) because the proposed modified development proposes
floor level of the dwelling below the Flood Planning level of Council’s
adopted Flood Policy and also the recommended Flood Planning
benchmarks allowing for sea level rise projections.
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4 Pursuant to Section 79C(1)(a)(i) of the Environmental Planning and
Assessment Act 1979 the proposed modified development is inconsistent
with Wyong Local Environmental Plan 1991 Clause 2(g)(ii) because the
proposed modified development proposes the floor level of the dwelling
below the Flood Planning level of Council’s adopted Flood Policy and also the
recommended Flood Planning benchmarks allowing for sea level rise
projections, where it is likely to suffer damage.

5 Pursuant to Section 79C (1)(b) of the Environmental Planning and
Assessment Act, 1979 the proposed modified development is at risk of
flooding; would have a negative social and economic impact; does not
respond to the specific site attributes and would contribute to the cumulative
adverse impact on the environment by way of its unsuitable design for flood
prone land.

6 Pursuant to Section 79C(1)(e) of the Environmental Planning and
Assessment Act 1979 the proposed modified development is not considered
to be in the public interest given it does not adequately consider the impacts
of flooding including the potential damage to the structure and the potential
danger to future occupants and rescuers, and the proposed modified
development would set an undesirable precedent for the future.
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Attachment 4 NSW Sea Level Rise Policy Statement (rescinded)

NSW Sea Level Rise Policy Statement

Introduction

The NSW Government acknowlaedges that increased sea levels will have significant medium-
to long-term social, economic and environmental impacts. As an integral part of the state's
response to climate change, the Government is committed to supporting coastal
communities in adapting to long-term rising sea levels in a manner that minimises the
resulting social disruption, economic costs and environmental impacts. Sea level rise is a
global problem that will impact locally on the NSW coastline and will require action by
communities, the Government and local councils.

Ceastal communities and environments are particularly vulnerable to climate change due to
the potential for permanent coastal inundation and increasing coastal hazards associated
with changing weather patterns and extreme weather events. This policy statement deals
with sea level rise enly, and represents an important component of the Government’s
response to climate change.

This policy statement outlines the Government's objectives and commitments in regards to
sea level rise adaptation. It outlines the support that the Government will provide to coastal
communities and local councils to prepare and adapt to rising sea levels.

The impacts of rising sea levels

Cwer the period 1870-2001, global sea levels rose by 20 cm, with a current global average
rate of increase approximately twice the historical average'. Sea levels are expected to
continue rising throughout the twenty-first century and there is no scientific evidence to
suggest that sea levels will stop rising beyond 2100 or that the current trends will be
reversad.

Sea level rise is an incremental process and will have medium- to long-term impacts. The
best national and intarnational projections of sea level rise along the NSW coast are for a
rise relative to 1990 mean sea levels of 40 cm by 2050 and 90 cm by 21007, However, the
Intergovernmental Panel on Climate Change (IPCC) in 2007 also acknowledged that higher
rates of sea level rise are possible.

In simple terms, sea level rise will raise the average water level of oceans and estuaries. As
the average water lavel rises, so too will high and low tide levels affecting the natural
processes responsible for shaping the NSW coastline. Exactly how the coast and estuaries
will respond is complex and often driven by local conditions but, in general, higher sea lavels
will lead to:

. increased or permanent tidal inundation of land by seawater

recession of beach and dune systems and to a lesser extent cliffs and bluffs

-

changes in the way that tides behave within estuaries

L]

saltwater extending further upstream in estuaries

! Refer to the Department of Environment, Climate Change and Water 2009 Technical note: Derivation
of the NSW Government's sea level rise planning benchmarks for further details
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NSW Sea Level Rise Policy Statement

The MNSW Flood Prone Land Policy remains in effect and has a primary objective to reduce
the impact of fleeding and flood liability on individual owners and occupiers of flood prone
property, and to reduce private and public losses resulting from floods,

These policies are supported by the Government's Coastal, Estuary and Floodplain
Management programs, which provide technical policy support and grants to local councils in
order to identify and manage coastal hazards and flooding risks. The hazards asscociated
with sea level nse have been incorporated into these programs from as early as 1990, and
the benchmarks established under this policy statement will support the consistent
consideration of sea level rise across these activities.

The NSW Government'’s objective and commitments for action on
adapting to sea level rise

The MNSW Government has an objective to see coastal communities adapt to rising sea
levels in a manner that minimises the resulting social disruption, economic costs and
environmental impacts. To assist in meeting this objective, the Government will suppart local
councils and the community in adapting to sea level rise by:

1. promaoting an adaptive risk-based approach to managing the impacts of sea level rise
2. providing guidance to local councils to support their sea level rise adaptation planning
3. encouraging appropriate development on land projected to be at risk from sea level rise

4. continuing to provide emergency management support to coastal communities during
times of floods and storms

5. continuing to provide up-to-date information to the public about sea level rise and its
impacts.

Further details of these commitments are provided below.

1. Promoting adaptive risk-based management

The NSW Government will promote an adaptive, risk-based approach to managing the
impacts of sea level rise. The adaptive risk-based approach recognises that there are
potentially significant risks from sea level rige and that the accuracy of sea level rise
projections will improve over time,

Planning and investment decisions should therefore consider the sea level rise projections
over timeframes that are consistent with the intended timeframes of the decision. For
example, these decisions should consider likely sea levels over the expected life of an asset
in order to decide on how the asset can be located or designed, thereby avoiding or
minimising any associated impacts. This early consideration will minimise the initial costs of
considering sea level rise and the future costs of adapting 1o sea level rise, such as through
relocation of affected buildings or infrastructure.

The NSW Government has adopted sea level rise planning benchmarks to support this
adaptive risk-based approach. These benchmarks will enable the consistent consideration of
sea level rise within this adaptive risk-based management approach. The primary purpose of
the benchmarks is to provide guidance supporting consistent considerations of sea level rise
impacts, within applicable decision-making frameworks. This will include strategic planning
and development assessment under the EP&A Act and infrastructure planning and renewal.
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NSW Sea Level Rise Policy Statement

The use of the benchmarks will be required when undertaking coastal and flood hazard
assessments in accordance with the Coasltline Management and Floodplain Development
Manuals. It is already a statutory requirement that the preparation of local environmental
plans give effect to and be consistent with these manuals.

The NSW sea level rise planning benchmarks are an increase above 1930 mean sea levels
of 40 cm by 2050 and 90 cm by 2100, with the twe benchmarks allowing for consideration of
sea level rise over differant timeframes. The benchmarks were established by considering
the most credible national and international projections of sea level rise® and take into
consideration the uncerainty associated with sea level rise projections. The Government will
continue to monitor sea level rise observations and projections and will periodically review
these planning benchmarks, with the next review likely to coincide with the release of the fifth
IPCC report, due in 2014.

The sea level rise planning benchmarks can be used for purposes such as:

. incorporating the projected impacts of sea level rise on predicted flood risks and
coastal hazards

. designing and upgrading of public and private assets in low-lying coastal areas where
appropriate, taking into account the design life of the asset and the projected sea level
rise over this period

. assessing the influence of sea level rise on new development (see below for further
details)

* considering the impact of sea level rise on coastal and estuaring habitats (such as salt
marshes) and identifying valuable habitats at most risk from sea level rise

. assessing the impact of changed salinity levels in estuaries, including implications for
access to fresh water.

2. Supporting local councils

The NSW Government recognises that local councils are responsible for many of the land
use planning and development assessment decisions made in coastal areas. Local councils
prepare studies to identify areas at risk from coastal flooding and coastal hazards through
the coastal, estuary and floodplain management programs, and the NSW Government will
continue to provide assistance. Priority for funding assistance will be given to areas at
greatest current and future risk from flooding and coastal hazards. These studies will provide
information on the influence of sea level rise on coastal hazards and flood risk, which can be
considered at the land use planning and developmant assessmeant stage.

The Government will also continue to provide guidance and assistance to local councils on
reducing the risks to private and public property from coastal hazards. The risks from coastal
hazards are significant and are projected to increase with sea level rise. Government
financial assistance to local councils is unlikely to extend to pratecting or purchasing all
properties at risk from coastal hazards and sea level rise.

When allocating funding assistance to local councils for coastal protection works, the

* Refer to the Department of Environment, Climate Change and Water Technical Note: Dervation of
the NSW Government sea level rise planning benchmarks
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NSW Sea Level Rise Policy Statement

Government will give priority to public safety and protecting valuable publicly-owned assets,
and then to private land. The criteria that the Government will use to allocate any funds 1o
local councils to protect or voluntarily purchase private property will include the:

«  magnitude of current and future hazards

. cost-effectivenass of management actions

. contribution to the project’s costs from the local council and benefiting landowners,
laking into consideration genuing hardship for affected coastal residents

. effectiveness of the proposed arrangements for maintaining any proposed works

ability of the project to accommodate sea level risa.

Where assistance is provided to reduce the impacts of coastal hazards, the Government
does not assume any responsibility for these hazards. The Government will continue to
provide funding assistance to local councils for coastal hazard studies and management
planning.

These criteria will not affect the NSW Coastal Lands Protection Scheme, where the criteria
for land purchase under the scheme does not include coastal hazard reduction.®

3. Supporting appropriate coastal development

Pravisions under the EP&A Act require consent authorities to consider coastal and flooding
hazards in their planning and development approval decisions. The NSW Coastal Policy and
coastal regional strategies also require consideration of sea level rise, as does the Standard
Instrument for Local Envirenmental Plans where relevant.

The sea level rise planning benchmarks will support consistent consideration of the influence
of zea level rise on any coastal hazards and flooding risks that may influence a development
of redavelopment site. The benchmarks are not intended to be used to preclude
development of land that is projected to be affected by sea level rise. The goal is to ensure
that such development recognises and can appropriately accommeodate the projected
impacts of sea level rise on coastal hazards and flooding over time, through appropriate site
planning, design and development control.

Department of Planning guidelines will describe how sea level rise should be considered in
land use planning and development assessment. These guidelines will provide assistance to
local councils, landowners, infrastructure providers and developers.

Coastal hazards and flooding are natural processes and the Government considers that the
risks to properties from these processes appropriately rest with the property owners, whether
they be public or private. This will continue where these risks are increased by sea level rise,
Under both statute and common law, the Government does not have nor does it accept

! The Coastal Lands Protection Scheme is used to bring significant coastal lands into public
ownership, The criteria for acquisition under the Scheme are (o promote public access 1o the coasial
fareshore, to maintain the scenic quality of the NSW coast, and to protect ecological sites of regional,
state and/or national significance.
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specific future obligations to reduce the impacts of coastal hazards and flooding caused by
sea level rise on private property.

Landowners affected by current and future coastal hazards may seek approval from their
local council 1o construct works on their land to protect their property. These works may be
approved under the EP&A Act where they do not cause adverse impacts on coastal
processes beyond the property boundary or on public amenity or the environment. Private
landowners will not normally be parmitted to construct works on State-owned land to protect
their property. All required approvals must be obtained before any works commence and
unauthorised works may be removed at the landowner's cost.

4, Community support during emergencies

The Government currently provides emergency management support to coastal communities
during and following floods and major storms. This support is normally coordinated by the
State Emergency Service, operating under the State Emergency and Rescue Management
Act 1985, The Government will continue to provide this support to coastal communities likely
to be affected by sea level rise.

The Government's direct community support will be focused on emergency management.
The Government currently does not provide compeansation to the owners or potential
developers of land affected by coastal hazards or flood risks, except for some compensation
and other payments that may be made in relation to an emergency or disaster. This
arrangement will continue and will include land where these hazards or risks are increased
by sea level rise. Compensation will not be provided for any impact on property titles due to
erosion or sea level rise,

5. Information availability

The Government has provided information to the community on sea level rise projections and
the likely impacts of sea level rise on low-lying coastal areas. The Government will continue
to provide up-to-date information on sea level rise and its impacts, and will continue to work
with local councils to provide information on the impacts of sea level rise on local flooding
and coastal hazards,

Continuing public access to current and credible information on sea level rise is important for
various reasons, including;

. supporting community adaptation to sea level rise

. supporting the community and the private sector to make appropriate investment
decisions in coastal areas

. assisting the insurance industry to price risks from sea level rise in their insurance
policies.
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sea level rise investigation areas — potential
coastal risk areas adopted by council prior to
preparing new and updating existing coastal hazard
and flood studies, The sea level rise planning
benchmarks should be incorporated into the
calculation of sea level rise investigation areas.

SEE - Statement of Environmental Effects

tidal inundation — refers to flooding of land by
tidal waters

22 nsvcnasal Panning Guideine - Adapting to Sea L Rise August 2010 NSW Department of Flanning
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Abbreviations

AEP Annual exceedance probability

AHD Australian Height Datum

ARI Average recurrence interval

DECC Department of Environment, Climate Change NSW

DECCW Department of Environment, Climate Change and Water NSW
ICOLL intermittently closed and open lakes and lagoon
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6 Glossary

The majority of terms in the document are defined in the N3W Government's Floodplain
Development Manual. Additional relevant terms are defined as indicated below.

ocean boundary conditions The ocean water level(s) used as the downstream
boundary level for hydraulic modelling for a flood
study.

tidal waterways The lower portions of coastal rivers, creeks, lakes,

harbours, and |ICOLLs affected by tidal fluctuations.
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7 Appendix — Modelling the interaction of catchment and
coastal flooding for different classes of tidal waterway

7.1 Introduction

Flooding in tidal waterways may occur due to a combination of ocean and catchment flooding
derived from the same storm cell. The influence of flooding from these two sources on overall
flood risk in these waterways varies significantly with location, distance from the ocean and
with the level of ocean influence affected by the ocean entrance conditions.

This appendix provides interim advice on undertaking flood risk assessments in tidal
waterways considering the coincidence of catchment and coastal flooding for the varied
classes of waterways and likely ocean boundary conditions. This advice will be reviewed when
Austrafian Rainfall and Runoff (Engineers Australia 1999) is updated to provide advice on the
coincidence of catchment and ocean flooding or when other improved information is available.

The sophistication of approach in selecting downstream water-level boundary conditions and
the entrance morphology modelling approach should be consistent with the exposure of the
community to flood risk. This appendix provides advice on a range of approaches of different
levels of sophistication, with mare simplistic approaches incorporating a degree of
conservatism in lieu of a more detailed and costly site-specific analysis. The appendix is
structured on a series of decision points relating to entrance classification (section 7.2),
entrance modelling approaches and assumptions (sections 7.3 and 7.4) and key information
(sections 7.5-7.7) to be determined to allow for the assessment outlined in this guideline.

7.2 Entrance classifications for catchment and coastal flood coincidence

The influence of the ocean on flooding as well as the required modelling approach varies
depending on entrance type for the tidal waterway, which can be classified as follows:

Class 1 — catchments that drain to a coastal lake (e.g. Lake lllawarra, Tuggerah Lakes)

Class 2 — catchments that drain directly to the ocean via trained or otherwise stable
entrances (e.g. Port Jackson, Hunter River estuary)

Class 3 - catchments that drain directly to the ocean via shoaled entrances (e.g. Manning
River, Shoalhaven River)

Class 4 — catchments with normally closed or partially blocked entrances (e.g. Lake Cathig).

For each entrance type, assessing the risk of flooding and determining flood planning areas
requires a decision on the appropriate modelling approach for the ocean boundary
conditions, including entrance configuration (section 7.3) and the selection of an appropriate
ocean entrance boundary water-level condition (section 7.4).

Table 7.1 provides guidance for the determination of:

the extent of existing tidal inundation (section 7.5)

maodelled envelope scenarios to determine flood planning levels and areas and flood
hazard (section 7.6)

the influence of sea level rise in tidal inundation extent and flood planning areas (section 7.7).

L]
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Table 7.1. Summary of typical ocean boundary conditions and modelling issues.

Class of Modelling Considering Elevated water Madelling Influence of sea
entrance approaches entrance levels at the scenarios to level rise
|section 7.3) morphology ocean boundary | determine a planning
[section 7.3) (section 7.4) flood envelope benchmarks
(section 7.6) (section 7.7)
Class 1 Usa of steady Should be May be obtainad Determine peak | Should be
Coastal and unsteady considerad part af | from laka flood flood levels using | assessed as
lakes models may be | lake flood study. If | studies, otherwise | the 1% AEP changed ocean
suitabie. the laks is the lake should be | catchment flood | water level
Cansiderations modedlad as part modelled as part with adopted boundary and
other than of this study refer | of this study. Inthe | downstream initial water level
entrance b classes 24, latter case, refer to | boundary conditicns as
conditions will classas 24, conditicn. part of flocd
detarmine form study far lake.
of modelling.
Class 2 Usze of steady Mat applicable, Use Figure 7.1 Develop an Should be
Trained or | 2nd unsteady [particularly upper envelopsa assessed as
deep models may be conservalive for | of effects from changed ocean
stable suitable. these entrances) | scenanos. water level
entrances | Gonsiderations or undertake site- boundary
other than spacific analysis. conditions and
enirance iniial water lavel
conditions will in the watensay.
determine form
of medalling.
Class 3 Uz unsteady See section 7.3. Use Figure 7.1 ar | Develop an Should be
Shoaled models undertake site- upper envelope | considered as
entrances spacific analysis, | of effects from changed
SCENANOS. shoaled, initial
water level and
changed ocean
walar laval
boundary
canditions for the
waterwvay.
Class 4 Uze unsteady Sea secton 7.3 Usge Figure 7.1 or | Develop an Shoald ke
Closed models undertake site- upper envelope considered as
entrances specific analysis, | of effects from changed
SCENanas. antrance
canditicns and
initial water level
canditions for tha
walarway.

7.3 Entrance morphology

Maodelling of ocean-related boundary conditions needs to take into account entrance
boundary geometry, and, in the case of entrance shoaling and scouring, dynamics and
physical limits. Modelling would usually be conducted using one of the following approaches,

+ A simple approach based upon a steady- or fixed-entrance condition. The entrance
condition adopted needs to be conservative and account for potential variations.
For unmanaged entrances, peak shoaled and scoured states need to be determined.
This involves consideration of the current entrance geometry (confirmed by survey) and
historic entrance configurations based upon the interpretation of historical aerial photos
and other relevant information.
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For managed entrances, the trigger level for management intervention under the
entrance management policy will govern catchment flood levels. The policy’s trigger level
should have regard to prevailing entrance conditions (that is, degree of choking/shoaling).
Madelling of the post-intervention geometry (that is, fully scourad opening) should also be
carried oul to estimate maximum flow velocities.

+ A more sophisticated unsteady or dynamic modelling approach. The initial entrance
geometry conditions would be based upon the steady state approach above. An
understanding of the entrance dynamics and physical limits can be derived from:

— A particular historical event, this may require alteration to the entrance configuration
within realistic limits to match available calibration data

- Peak shoaled and peak scoured states over time, peak shoaled condition will govern
catchment flood levels whereas peak scoured condition will govemn discharge velocities
and the ingress of coastal flows

— The limits of the potential dynamics, these include limits to vertical and lateral scour,
including any headlands, rock shelfs or reefs known to exist in the locality, This is
essential to appropriate madeling of the area rather than the use of arbitrary limits.

For ICOLLs, a more sophisticated approach to breakout invalves detailed modelling via a
built-in dynamic scour model or by interfacing with a breach mode| to examine scouring.
The dynamics of the situation may be complex; i.e. different conditions may dominate
flooding at different times during an event and different starting conditions can govern
peak flood levels and catchment flow velocities. Therefore, a number of runs may be
reqguired to develop upper boundary curves for flood levels and flow velocities,

7.4 Selection of appropriate ocean water level boundary approach

Elevated water levels at the ocean boundary can vary significantly with the class of entrance
and the specifics of the location and can be costly to derive. The tiered approach to the
selection of a downstream ocean water level boundary condition outlined below weighs up
the degree of investigation required against the potential implications,

The first two approaches comprise components related lo elevated ocean water levels, tidal
anomalies and wave setup and can be considered conservative in some situations,
particularly where these factors are reduced or negated by entrance conditions. The degree
of conservatism is in lieu of a more sophisticated and costly site-specific analysis. The three
levels of the tiered approach, in order of increasing sophistication are as follows.

+ A conservative assumption for the elevated water level at the ocean boundary for a
catchment that drains directly to the ocean (that is, does not drain into an ICOLL or tidal
waterway). This involves adopting a 1% AEP ocean level of 2.6 metres AHD.

+ Using the default dynamic open-ocean water level boundary condition (Figure 7.1) in
madelling. In addition, if the timeframe for flooding at the location exceeds 36 hours, the
acean boundary condition pravided in Figure 7.1 needs to be extended (see Figure 7.1
note) or a detailed site-specific analysis should be undertaken.

+ A detailed site-specific analysis of elevated water levels at the ccean boundary at the
entrance. This analysis should include all contributions to the ccean water level at the
specific entrance, for example, tides, storm surge, shelf waves, wave setup and steric
effects. Further, the analysis should be done in a manner which appropriately examines
the probabilities of ocean conditions at the entrance, their potential variation (in terms of
absolule ocean height as well as duration of the event where relevant) and their potential
coincidence with catchment flooding. This provides information that is more directly
relevant to a particular entrance. It also gives a further degree of sophistication and a
potentially lower, less conservalive answer.
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7.6 Envelope scenarios for determining flood planning levels and areas

Determining flood planning areas in tidal waterways requires consideration of the interaction
of catchment and coastal flooding and requires the selection of peak flood levels and flow
velocities from an envelope of scenarios such as:

+ estimated 1% AEP ocean flooding with 5% AEP catchment flooding with coincident peaks
+ eslimated 5% AEP ocean flooding with 1% AEP catchment flooding with coincident peaks
« neap tide cycle with 1% AEP catchment flooding with coincident peaks.

These scenarios assume that initial water levels within a tidal waterway are based upon the
peak tidal water level in the waterway (section 7.5) or the height of any controlling entrance
outlet, They provide an envelope of peak levels and velocities that can be used to estimate
the 1% AEP flood effects in the tidal waterway.

7.7 Influence of sea level rise on tidal extents and flood planning levels and areas

Any rise in sea level will result in a direct change to tidal levels and directly impact upon:

+ ocean water level boundary conditions
+« ocean entrance configurations including geomaorpholagy
= initial water level conditions in the tidal waterway.

This will result in increased extents of tidal inundation and changes to flood levels in
tidal waterways,

To assess the impacts of sea level rise, the benchmarks outlined in the NSW Government
Sea Level Rise Policy Staternent (NSW Government 2008) need to be added directly to:

+ the ocean water level boundary conditions
+ the starting conditions and dynamics for entrance configurations
« initial water level conditions in the tidal waterway.

The extent of tidal inundation (section 7.5) as well as flood planning levels and areas
determined using the envelope approach (section 7.6) need to be determined for 2050 and
2100 considering sea level rise planning benchmarks.

7.8 Conclusion

The above guidance is intended to provide a structured approach to ensure adequate
consideration of the interaction between catchment and coastal flooding for different classes
of tidal waterways. The decision points in each section should be followed sequentially. This
will ensure that, where a conservative approach is required and site-specific modelling is
limited, an assumption can be made on a uniform basis. Conversely, where information is
available to undertake a more sophisticated modelling approach, guidance is provided on
consideration of site-specific characteristics. The most appropriate conditions for determining
the interactions between catchment and coastal flooding should be based on expert
knowledge and acknowledging that the class of waterway fundamentally affects the type of
interactions expected.
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Abbreviations

AHD Australian Height Datum

ARI Average recurrence interval

CSIRO Commonwealth Scientific Industrial Research Organisation
DECC Department of Environment, Climate Change NSW

DECCW Department of Environment, Climate Change and Water NSW
ICOLL intermittently closed and open lakes and lagoon

IPCC Intergovernmental Panel on Climate Change
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6 Glossary

active profile slope The average slope of the portion of a beach system
(including the underwater section) which extends seaward
to a point beyond which active sediment movement is
largely immeasurable.

Australian Height Datum A common national surface-level datum approximately
corresponding to mean sea level,

aceanic inundation A natural process whereby elevated ocean water levels

combined with wave runup along beaches result in
seawater overtopping frontal dune systems and coastal
barriers during storm events. This process is generally
rare and episodic, ocourring principally around the peak of
a high tide, creating a hazard mainly where frontal dunes
or coastal barriers along the NSW coastline are crested
helow about 5 metres AHD,

shoreline recession A net long-term landward movement of the shoreline
caused by a net loss in the sediment budget.

storm surge An increase in coastal water level caused by the effects of
starms. Storm surge consists of two components: an
increase in water level caused by a reduction in
harometric pressure (barometric setup) and an increase in
water level caused by the action of wind blowing over the
sea surface (wind setup).

still water levels Average water-surface elevation at any instant, excluding
local variation due to waves and wave set-up, but
including the effects of tides and storm surges.

tidal inundation The submergence of land by seawater due mainly to the
action of very high tides. This process is predominantly a
hazard for low-lying estuarine foreshores and is
exacerbated by coincidence of elevated ocean water
levels during storms and catchment flooding.

wave runup The vertical distance above mean water level reached
by the uprush of water from waves across a beach or up
a structure.

wave setup The increase in water level within the surf zone above mean

still water level caused by the breaking action of waves.

zone of reduced foundation Zone located adjacent to and landward of an erosion
capacity escarpment in unconsolidated dunal systems where load
bearing capacity is reduced (see Niglsen af al, 1992).
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