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Introduction

The Natural Resources Access Regulator (NRAR) is an independent regulator established under
the Natural Resources Access Regulator Act 2017. NRAR is responsible for compliance and
enforcement measures for natural resources management legislation, which currently includes the
Water Management Act 2000 and the Water Act 1912 and associated regulations.

NRAR’s legislative objectives are to:

e ensure effective, efficient, transparent and accountable compliance and enforcement
measures for the natural resources management legislation

e maintain public confidence in the enforcement of the natural resources management
legislation.

To do this, we will:

ensure compliance with the Water Act 1912 and the Water Management Act 2000
promote best-practice management and regulation of surface water and groundwater
take a risk-based and outcome-focused approach to regulation

guide decision-making and action by our people, through the adoption of a graduated and
proportionate response to non-compliance

e ensure decisions on enforcement action are transparent to the community.

Purpose of this document

The Waterfront land tool (PDF version) has been developed to help applicants to determine what is
waterfront land under the controlled activity provisions of the Water Management Act 2000. This
tool has been developed:

e as an interim tool prior to development of a web-based tool
e to be used as a field guide for applicants and consultants to support field-based
investigations and assessments.

Rationale
This tool identifies waterfront land based on consideration of three key factors:

¢ the presence of defined bed and banks
e evidence of flow and geomorphic features (whether water is present or not)
e the presence of aquatic/riparian vegetation.

The tool steps through a series of questions to ensure that the right information is assessed to
determine the presence or absence of these features and whether the combination of features is
indicative of waterfront land.

Definition of waterfront land

‘Waterfront land’ means the bed of any river, lake or estuary, and the land within 40 metres of the
river banks, lake shore or estuary mean high-water mark.

NSW Department of Planning, Industry and Environment | Natural Resources Access Regulator | 2



NRAR Waterfront land tool (PDF version)

waterfront land

Figure 1. Waterfront land means the bed of any river, lake or estuary, and the land within 40 metres of the river
banks, lake shore or estuary mean high-water mark.

How to use this tool

The Waterfront land tool (PDF version) is made up of five parts:

Disclaimer—refer to the disclaimer for the proper use of this tool
Desktop—this requires the use of a computer and an internet connection

Site assessment—this requires a site inspection of the property
Results—based on the answers to questions at desktop and site assessment
Appendices—supporting documents to help answer questions in the tool.

Use the following to answer the questions in this tool

Required NRAR links and guides: use the hyperlinks and appendices provided to answer the
guestion.

Supporting evidence: you must keep all information used to answer the questions —including
maps, photos and observations—as a record of your decision making. Required information is
listed in Supporting Evidence. NRAR may request copies of the Waterfront land tool and
supporting documents from landholders where works are carried out without a controlled activity
approval under the Water Management Act 2000.
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Disclaimer

This tool is intended for guidance purposes only and cannot be used as evidence of compliance
with the Water Management Act 2000. Users of this tool will be responsible for making their own
assessment of the material and should verify all relevant representations, statements and
information with their own professional advisers. Users should also refer to the disclaimer on the
department’s website at industry.nsw.gov.au/disclaimer.

This tool only applies controlled activities on waterfront land—it does not apply to water access
licences or water supply work and/or water use approvals.

This is not an approval to undertake work on waterfront land and you will still need to obtain
relevant approvals as required under the Water Management Act 2000 (WM Act).

The use of this tool does not remove the obligation to obtain approval under any other relevant
legislation.

If you require more information about this tool, email NRAR at
nrar.servicedesk@industry.nsw.gov.au.
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Desktop

To complete this section, you will need a computer with internet access.

1. Is your property located on a watercourse, lake or estuary within the shaded area in any of
the NRAR waterfront land maps at Appendix 1?

Yes ] Go to question 10
No O Go to question 2.a)
Required NRAR links and guides
e Appendix 1: Waterfront land maps—clause 36 of Schedule 4 of Water Management
(General) Regulation 2018, or www.industry.nsw.gov.au/water/licensing-

trade/approvals/controlled-activities

Supporting evidence

e Saved or printed screenshot of aerial photo of your property
e Saved or printed copy of any maps to identify property boundary
e Saved or printed screenshot of the location of your property on the waterfront land map

2.a) Using the Hydro Line spatial data map, identify if there is a blue line on your property or
within 40 metres of the proposed work?

Yes O Go to question 3
No O Go to question 2.b)
Required NRAR links and guides

e Hydro Line spatial data map at www.industry.nsw.gov.au/water/licensing-trade/hydroline-
spatial-data

Supporting evidence

e Saved or printed screenshot of aerial photo of your property
e Saved or printed copy of any maps to identify property boundary

e Saved or printed screenshot of the location of your property on the Hydro Line spatial data
map
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2.b) Is your property within the shaded area on the NRAR Map—Western land map local
government area at Appendix 2?

Yes ] Go to question 2.¢)
No ] Go to question 2.d)
Required NRAR links and guides
e Appendix 2: NRAR Map—Western land map local government area
Supporting evidence

e Saved or printed screenshot of aerial photo of your property

e Saved or printed copy of any maps to identify property boundary

e Using the NRAR Map—Western land map local government area at Appendix 2, record the
local government area your property is located within

2.c) Isthere a watercourse visible on your property?
Yes O Go to question 4.a)
No O Go to question 2.d)
Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions

2.d) Isthere a lake or wetland on your property or within 40 metres of the proposed work?
Yes O Go to question 6
No O Go to question 7
Required NRAR links and guides
e Appendix 3: NRAR Guide—Lakes and wetlands
Supporting evidence

e Saved or printed screenshot of aerial photo of your property
e Saved or printed copy of any maps to identify property boundary
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3. Using the Determining stream order fact sheet at Appendix 4 and the Hydro Line spatial data
map, what is the stream order of your watercourse?

15t or 2" order O Go to question 4.a)
3" order or greater O Go to question 8
Required NRAR links and guides

e Hydro Line spatial data map at www.industry.nsw.gov.au/water/licensing-trade/hydroline-
spatial-data
e Appendix 4: Determining stream order fact sheet

Supporting evidence

e Saved or printed screenshot of aerial photo of your property

e Saved or printed copy of any maps to identify property boundary

e Saved or printed screenshot of the location of your property on the Hydro Line spatial data
map

e Saved or printed screenshot of annotated Hydro Line spatial data map showing the
determination of Strahler stream order

Site assessment

To complete this section, you will need to do a site inspection of the property and use the
appendices to this document.

4.a) Does the watercourse have a defined bed or bank?
Yes O Go to question 4.b)
No O Go to question 5.c)
Supporting evidence
e Current site photos looking up and downstream. Photos should be taken within one month

of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions
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4.b) Using Appendix 5, choose the watercourse type that best matches the watercourse on
your property.

Type 1

Type 2

Type 3a

Type 3b Go to question 5.a)

Type 3c

Type 4

(0 I I I R O R

Type 5

Required NRAR links and guides
e Appendix 5: NRAR Guide—Watercourse types
Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Saved or printed screenshot of the watercourse type from the NRAR Guide—Watercourse
types at Appendix 5

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions

5.a) Using Appendix 6, are there any watercourse features present?

Yes O Go to question 5.b)
No O Go to question 8

Required NRAR links and guides
e Appendix 6: NRAR Guide—Watercourse features
Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Saved or printed screenshot of the watercourse type from the NRAR Guide—Watercourse
features at Appendix 6

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions
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5.b) Using Appendix 6, check the box for each watercourse feature present (select all that

apply).
Pools ]
Riffles ]
Go to question 8
Erosion and deposition ]
Inside or outside bend O

Required NRAR links and guides
e Appendix 6: NRAR Guide—Watercourse features
Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Saved or printed screenshot of the watercourse type from the NRAR Guide—Watercourse
features at Appendix 6

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions

5.c) Using Appendix 6, are there any watercourse features present?
Yes O Go to question 5.d)
No O Go to question 12
Required NRAR links and guides
e Appendix 6: NRAR Guide—Watercourse features
Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Saved or printed screenshot of the watercourse type from the NRAR Guide—Watercourse
features at Appendix 6

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions
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5.d) Using Appendix 6, check the box for each watercourse features present (select all that

apply).
Pools ]
Riffles ]
Go to question 8
Erosion and deposition ]
Inside or outside bend O

Required NRAR links and guides
e Appendix 6: NRAR Guide—Watercourse features
Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of aerial photo of your property and the watercourse

e Saved or printed screenshot of the watercourse type from the NRAR Guide—Watercourse
features at Appendix 6

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions
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6. Using Appendix 3, identify if the feature is a lake or wetland.

Lake O

Go to question 8
Wetland O

Required NRAR links and guides
e Appendix 3: NRAR Guide—Lakes and wetlands
Supporting evidence

e Current site photos of the lake/wetland. Photos should be taken within one month of
completing this tool and include a date stamp or metadata and a short location description.

e Saved or printed screenshot of aerial photo of your property and the lake/wetland

e Saved or printed screenshot of the lake/wetland type from the NRAR Guide—Lakes and
wetlands at Appendix 3

e Written observations of the lake/wetland

N

Referring to Appendix 7, is there a change in vegetation on the property that indicates a
wetland?

Yes O Go to question 8
No O Go to question 11
Required NRAR links and guides
e Appendix 7: NRAR Guide—Wetlands change in vegetation
Supporting evidence
e Current site photos of the possible wetland area or at the location in the area of proposed

works. Photos should be taken within one month of completing this tool and include a date
stamp or metadata and a short location description.

e Saved or printed screenshot of aerial photo of your property and the possible wetland area
e Written observations of the possible wetland area
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8. Using Appendix 8, locate the high bank of the watercourse, lake or wetland on your property.

Type 1
Type 2
Type 3a
Type 3b
Type 3c
Type 4
Type 5
Lake
Wetland

Required NRAR links and guides

O

O

Go to question 9

e Appendix 8: NRAR Guide—Determining the high bank of a watercourse

Supporting evidence

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location

description.

e Saved or printed screenshot of aerial photo of your property and the watercourse
e Saved or printed screenshot of the watercourse type from NRAR Guide—Determining the

high bank of a watercourse at Appendix 8

e Written observations of the watercourse including bed, bank and erosion features and flow

conditions
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9. Are the proposed works located within 40 metres of the high bank?
Yes Ol Go to question 14
No ] Go to question 13
Required NRAR links and guides
e Appendix 8: NRAR Guide— Determining the high bank of a watercourse
Supporting evidence

e Record of the measurement from high bank to the nearest location of the proposed works
e Annotated aerial photo of the property showing:

o location of the proposed works

o location of the watercourse, lake or wetland, and

o measured distance to the high bank.

e Current site photos looking up and downstream. Photos should be taken within one month
of completing this tool and include a date stamp or metadata and a short location
description.

e Saved or printed screenshot of the watercourse type from NRAR Guide— Determining the
high bank of a watercourse at appendix 8

e Written observations of the watercourse including bed, bank and erosion features and flow
conditions
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Results

10. Result: Controlled activity approval not required—Exempt

e The site is located within the shaded area as defined by the Waterfront land maps—clause
36 of Schedule 4 of Water Management (General) Regulation 2018 at Appendix 1

Is the above dot point correct?
Yes O Complete
No O Restart the tool

Ensure you keep the electronic and/or printed copies of all supporting evidence required
for questions answered in this tool.

11. Result: Controlled activity approval not required—No watercourse, lake or wetland present

e There is no blue line on the Hydro Line spatial data map

e The site is not within the NRAR non-mapped watercourse area map
e There is no lake or wetland

e There is no change of vegetation that would indicate a wetland

Are all the above dot points correct?
Yes O Complete
No O Restart the tool

Ensure you keep the electronic and/or printed copies of all supporting evidence required
for questions answered in this tool.

12. Result: Controlled activity approval not required—No watercourse

e Thereis no bed or bank
e There are no watercourse features

Are all the above dot points correct?
Yes O Complete
No O Restart the tool

Ensure you keep the electronic and/or printed copies of all supporting evidence required
for questions answered in this tool.
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13. Result: Controlled activity approval not required—the proposed works are more than
40 metres from the high bank

e One or more of the following features are on this property or a neighbouring property:
o watercourse
o lake
o wetland
o mapped Strahler 3" order or greater hydro line as defined by the Hydro Line spatial
data map
e The proposed works are not located within 40 metres of the high bank of the watercourse

Are all the above dot points correct?

Yes O Complete
No ] Restart the tool

Ensure you keep the electronic and/or printed copies of all supporting evidence required
for questions answered in this tool.

14. Result: Controlled activity approval is required

e One or more of the following features are on this property or a neighbouring property:
o watercourse
o lake
o wetland
o mapped Strahler 3" order or greater hydro line as defined by the Hydro Line spatial
data map
e The proposed works are located within 40 metres of the high bank of the watercourse

Are all the above dot points correct?
Yes O Complete

No O Restart the tool

Ensure you keep the electronic and/or printed copies of all supporting evidence required
for questions answered in this tool.
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Clause 36 of Schedule 4 of the Water Management (General) Regulation 2018
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Appendix 2 NRAR Map-Western land map, local government area
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Figure 12. Western Land Map Local Government Areas
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Albury City
Armidale Regional
Balranald
Bathurst Regional
Berrigan

Bland

Blayney

Bogan

Bourke
Brewarrina
Broken Hill
Cabonne
Carrathool
Central Darling
Cobar

Coolamon
Coonamble
Cootamundra-Gundagai Regional
Cowra

Dubbo Regional

Edward River

Western land map local government areas

Federation

Forbes

Gilgandra

Glen Innes Severn
Greater Hume Shire
Griffith

Gunnedah

Gwydir

Hay

Hilltops

Inverell

Junee

Lachlan

Leeton

Lithgow City
Liverpool Plains
Lockhart
Mid-Western Regional
Moree Plains
Murray River

Murrumbidgee

Narrabri
Narrandera
Narromine

Oberon

Orange

Parkes

Tamworth Regional
Temora

Tenterfield
Unincorporated
Upper Lachlan Shire
Uralla

Wagga Wagga
Walcha

Walgett

Warren
Warrumbungle
Weddin

Wentworth

Yass Valley
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Appendix 3 NRAR Guide—Lakes and wetlands

Coastal Lakes

Figure 13. Coastal lakes

NSW Department of Planning, Industry and Environment | Natural Resources Access Regulator | 28



NRAR Waterfront land tool (PDF version)

Wetlands
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Figure 14. Wetlands
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Appendix 4 Determining stream order—Fact sheet

AWk

Determining stream order
NSW Fact sheet

What is stream order?

‘Stream order’ is used to describe the hierarchy of streams from the top to the bottom of a catchment.

There are different methods for describing stream order. The Water Management (General) Regulation 2018
uses the Strahler system.

How is stream order used in the Regulation?

The Regulation specifies a number of exemptions from the requirement for an access licence or approval in
certain circumstances. Some of these exemptions only apply to first, second or third order streams.

Schedule 2 of the Regulation describes the method for identifying a stream’s order using the Strahler system.

To determine the stream order of a stream for the purpose of the Regulation, the Strahler system must be
applied to streams shown in the Water Management (General) Regulation 2018 Hydro Line spatial data, which
is published in a web mapping portal on the Department of Industry website.

Go to www.industry.nsw.gov.au > Water > Licensing & trade > Hydroline spatial data.

How does the Strahler system work?

The Strahler system is based on the confluence (joining) of
streams of the same order, as shown in Figure 1.

A 1st order stream has no other streams flowing into it.

When two streams with different orders join, the resulting
stream has the same order as the highest order of the two
joining streams. For example, when a first and second order
stream join, the resulting stream is second order.

When two streams with the same order join, the resulting
stream has the next highest order than the joining streams.
For example, when two second order streams join, the
resulting stream is third order.

A stream may separate and then converge—this is called a
‘braided stream’. A braided stream retains the same stream

Figure 1: Schematic diagram of Strahler syste
o ¢ s Sk SR i s order throughout the braid, as though it were a single stream.

A lake may be located on a stream. The occurrence of a lake
does not change the stream order of a stream.

This system is illustrated in Figure 1.

How do | use the Strahler system to determine the stream order of a stream?

1. Go to www.industry.nsw.gov.au > Water > Licensing & trade > Hydro Line spatial data
2. Open the web mapping portal.
3. Search for the location of the stream—you can search by an address, river or lake name, or locality.

Use the satellite imagery or topographic map to find the relevant pinpoint location along the stream where
you are proposing to take water or carry out an activity.
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AWE

Determining stream order
NSW Fact sheet

Hyoice | Streams are shown on the map by the symbol of a blue line.

E The stream symbol is shown in the map's legend on the top right of the screen. It's shown by the
symbol with a bullet point list.

You can change between the satellite imagery or topographic map using the Basemap Gallery on the
top right of the screen. It's shown by the symbol with four squares.

n You can mark your pinpoint location using the marker tool on the bottom left of the map. It's shown by
the symbol of a compass.

4. From your identified pinpoint location, follow the stream to the top of the catchment of each of its upstream
tributaries. Next, work your way back down to the stream at your pinpoint location and identify the stream
order of each tributary using the Strahler system as you go.

To complete this step, you must be zoomed in on the map so the scale bar shows 2km or less.
If you use the web mapping portal at a larger scale, not all of the streams in the dataset can be shown.

2km  The scale bar is on the bottom left of the map. It's shown by the symbol of a line
labelled with the corresponding ground length in kilometres.

How do | know which way is upstream?

Stream systems often look similar to trees with spreading branches. The top of the catchment is the
outermost tip of the branches, and the bottom of the catchment is the base of the trunk.

Do I need to determine the stream order of all of the tributaries upstream of my location?

If you are using the Hydro Line spatial data to determine if an exemption applies to you, you only need to
determine the stream order of enough tributaries to identify if the stream at your pinpoint location is
greater than third order. If the stream at your pinpoint location is greater than third order, this means the
exemptions which only apply to first, second or third order streams will not apply at your pinpoint location.

5. You should make a record of how you determined the stream order of the stream at your pinpoint location.
You can do this by making a copy of the map showing all of the relevant upstream tributaries.

How do | make a copy of the map?

a Make a copy of the map using the print function, which is shown at the top right of the screen by the
symbol of a printer. This print function includes a date and time stamp.

Print a hard copy of the map, or save an electronic version on your computer.

Check the map shows all of the upstream tributaries you considered in determining the stream order of
the stream at your pinpoint location. You may need to go back to the web mapping portal and adjust the
view, or make a copy of the map for several different areas.

© State of New South Wales through Department of Industry 2018. The information contained in this publication is based on knowledge
and understanding at the time of writing (August 2018). However, because of advances in knowledge, users are reminded of the need
to ensure that the information upon which they rely is up to date and to check the currency of the information with the appropriate
officer of the Department of Industry or the user’s independent adviser.

NSW Department of Industry | August 2018 | INT18/100855 | 2
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Appendix 5 NRAR Guide—Watercourse types
Type 1 - Confined Valley Headwater

Headwater - V or U shape channel

Bedrock bank face

Large woody debris (tree trunk)
Bedrock bank

Boulder in bed

Gravel/sand bed material

Figure 15. Watercourse type 1—Confined valley headwater
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Type 2 - Confined Valley Floodplain Pockets

Top of bank

Confined valley -
occasional floodplain pockets

Narrow floodplain pocket

along one bank Steep bank opposite

floodplain pocket

Bank face and steps
densely vegetated
when undisturbed

Low flow channel occupies most of the
channel width; bed can be bedrock,
boulders large gravels or sand

Figure 16. Watercourse type 2—Confined valley floodplain pockets
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Type 3a - Laterally Unconfined Continuous — Bank Confined

Laterally unconfined river - low sinuosity or meandering river

Levees to both banks
(except on bends)

Flood channels and/or abandoned meanders

Floodplain development differs for
across the floodplain

fine grained or sand surface matrices

Laterally unconfined river - active channel system 3X vertical
exaggeration

Flood channel erosion with
potential for river to ‘jump’
(avulse) from the main
channel

Floodplain stripping leading to
floodplain surface loss

Figure 17. Watercourse type 3a—Laterally unconfined continuous—Bank confined
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Type 3b - Laterally Unconfined Continuous — Low Sinuosity

Laterally unconfined river - low sinuosity or meandering river

Levees to both banks
(except on bends)

Flood channels and/or abandoned meanders
across the floodplain

Floodplain development differs for
fine grained or sand surface matrices

Laterally unconfined river - active channel system 3X vertical
exaggeration

Flood channel erosion with
potential for river to jJump’
(avulse) from the main
channel

Floodplain stripping leading to
floodplain surface loss

Figure 18. Watercourse type 3b—Laterally unconfined continuous—Low sinuosity
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Type 3c - Laterally Unconfined Continuous — Meandering

Laterally unconfined river - low sinuosity or meandering river

Levees to both banks
(except on bends)

Flood channels and/or abandoned meanders
across the floodplain

Floodplain development differs for
fine grained or sand surface matrices

Laterally unconfined river - active channel system 3X vertical
exaggeration

Flood channel erosion with
potential for river to jump’
(avulse) from the main
channel

Floodplain stripping leading to
floodplain surface loss

> -

Figure 19. Watercourse type 3c—Laterally unconfined continuous—Meandering
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Type 4 - Laterally Unconfined Discontinuous

Laterally unconfined - discontinuous channel
Chain of ponds Frequently with
steep banks distant
from ponds

Medium to very wide floodplain Sometimes within a paleo-
channel within the floodplain

Deep isolated ponds,

containing water from

surrounding alluvial
groundwater

Figure 20. Watercourse type 4—Laterally unconfined discontinuous
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Type 5 - Partly Confined Valley
Partly confined, bedrock controlled
Frequent elevated rock bars
narrow floodplain strips on inside bends
Relatively steep banks except on inside bends

Both banks vegetated

when not disturbed,

frequent large woody
debris

Stepped, high bank
Frequent narrow benches
if fine grained material

is present

Upstream pool depth controlled by
downstream rockbar control

Uneven, elevated rock bars forcing pools

upstream Rock bar chute

@'ﬂﬂ Bedrock controlled,
= sand bed

Channel often has frequent
tight bends

Bedrock controlled,

gravel bed Narrow floodplain strip on

inside bends

Channel controlled by local
bedrock on both banks and by
rockbar bed controls

Figure 21. Watercourse type 5—Partly confined valley
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Appendix 6 NRAR Guide—Watercourse features

Figure 22. Watercourse features—Pool
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Riffle

Figure 23. Watercourse features—Riffle
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Erosion and Deposition

Figure 24. Watercourse features—Erosion and deposition
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Inside and outside bend

Outside Bend
(Erosion area)

Straight river run

Inside Bend
(deposition area)

Figure 25. Watercourse features—Inside and outside bend

NSW Department of Planning, Industry and Environment | Natural Resources Access Regulator | 42



NRAR Waterfront land tool (PDF version)

Appendix 7 NRAR Guide—Change in vegetation

E Change in vegetation indicating a wetland

: Change in vegetation indicating a wetland
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Change in vegetation indicating a wetland
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Appendix 8 NRAR Guide—Determining the high bank of a watercourse

Type 1 - Confined Valley Headwater

Headwater - V or U shape channel

Bedrock bank face Large woody debris (tree trunk)

Bedrock bank

Boulder in bed

Gravel/sand bed material

* Top of High Bank

(i

Figure 26. High bank mark—Confined valley headwater
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Type 2 - Confined Valley Floodplain Pockets

Top of bank

Confined valley - *

occasional floodplain pockets

Narrow floodplain pocket

along one bank Steep bank opposite

floodplain pocket

Bank face and steps
densely vegetated
when undisturbed

Low flow channel occupies most of the
channel width; bed can be bedrock,
boulders large gravels or sand

Y& Top of High Bank

Figure 27. High bank mark—Confined valley floodplain pockets
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Type 3a - Laterally Unconfined Continuous — Bank Confined

Laterally unconfined river - low sinuosity or meandering river

Levees to both banks
(except on bends)

Flood channels and/or abandoned meanders

Floodplain development differs for
across the floodplain

fine grained or sand surface matrices

Laterally unconfined river - active channel system 3X vertical
exaggeration

Flood channel erosion with
potential for river to ‘jump’
(avulse) from the main
channel

Floodplain stripping leading to
floodplain surface loss

Y& Top of High Bank

Yt Top of High Bank when the
flood channel has regular flows
and/or, river features and/oris
a mapped watercourse.

Figure 28. High bank mark—Laterally unconfined continuous - Bank confined

NSW Department of Planning, Industry and Environment | Natural Resources Access Regulator | 47



NRAR Waterfront land tool (PDF version)

Type 3b - Laterally Unconfined Continuous — Low Sinuosity

Laterally unconfined river - low sinuosity or meandering river

Levees to both banks
except on bends)

Flood channels and/or abandoned meanders

Floodplain development differs for
across the floodplain

fine grained or sand surface matrices

Laterally unconfined river - active channel system 3x vertical
exaggeration

Flood channel erosion with
potential for river to ‘jump’
(avulse) from the main
channel

Floodplain stripping leading to
floodplain surface loss

* Top of High Bank

Yt Top of High Bank when the
flood channel has regular flows
and/or, river features and/oris
a mapped watercourse.

Figure 29. High bank mark—Laterally unconfined continuous - Low sinuosity
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Type 3c - Laterally Unconfined Continuous — Meandering

Laterally unconfined river - low sinuosity or meandering river

Levees to both banks
(except on bends)

Flood channels and/or abandoned meanders

Floodplain development differs for
across the floodplain

fine grained or sand surface matrices

Laterally unconfined river - active channel system 3x vertical
exaggeration

Flood channel erosion with
potential for river to jump’
(avulse) from the main
channel

Floodplain stripping leading to
floodplain surface loss

* Top of High Bank

* Top of High Bank when the
flood channel has regular flows
and/or, river features and/oris
a mapped watercourse.

Figure 30. Laterally unconfined continuous—Meandering
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Type 4 - Laterally Unconfined Discontinuous

Laterally unconfined - discontinuous channel

Chain of ponds Frequently with
steep banks distant
from ponds
Medium to very wide floodplain Sometimes within a paleo-

channel within the floodplain

Deep isolated ponds,
containing water from
surrounding alluvial
groundwater

* Top of High Bank

Figure 31. High bank mark—Laterally unconfined discontinuous
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Type 5 - Partly Confined Valley

Partly confined, bedrock controlled
Frequent elevated rock bars
narrow floodplain strips on inside bends
Relatively steep banks except on inside bends

Both banks vegetated

when not disturbed,

frequent large woody
debris

Stepped, high bank
Frequent narrow benches
if fine grained material

is present

Upstream pool depth controlled by
downstream rockbar control

Uneven, elevated rock bars forcing pools
upstream Rock bar chute

Y& Top of High Bank

Figure 32. High bank mark—Partly confined valley

NSW Department of Planning, Industry and Environment | Natural Resources Access Regulator | 51



NRAR Waterfront land tool (PDF version)

Type 6 - Coastal Lake

Yk Top of High Bank s defined by the Mean High Water Mark (MHWM). This is
determined by survey.

Figure 33. High bank mark - Coastal lake
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Type 7 - Wetland

* Top of High Bank is defined by the edge of the frequently wet area. Thiscan be
identified by a shore area, a change in vegetation type or soil type.

Figure 34. High bank mark - Wetland
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