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Note to Reader:

Readers should note that this document has been prepared by a civil engineer, with the focus
being on the engineering aspects of fish passage at culvert crossings. The document has not
been reviewed by a fisheries biologist, and as such does not present the complete picture.

Disclaimer

To be effective, fish passage requirements at waterway crossings must be appropriately
investigated, planned, and designed in a manner appropriate for the given work activity and site
conditions.

Adoption of the recommendations and procedures presented within this document will not
guarantee:

(i) compliance with any statutory obligations

(i) compliance with fish passage outcomes

(i) compliance with the structural or flood control requirements of the culvert
(iv) avoidance of environmental harm or nuisance

(v) appropriate outcomes for waterways located outside of Australia.
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Purpose of field guide

This field guide has been prepared specifically to:

1 provide educational information on fish passage at waterway culverts

1 provide a quick reference guide to fish passage at culvert crossings

1 provide a pictorial supplement to the various State Fisheries policies and design guidelines.

Itis not the intention of this document to define the design standards for fish passage through
waterway culverts. Such standards need to be set by Fisheries representatives from the various
states and territories. This document is also not intended to be a detailed culvert design
manual . I nstead it is a O6supplementd to | oc

This document represents the opinions and recommendations of just one person, and a person
without training in fish biology. As such, the document does not represent a holistic or balanced
opinion. Readers should seek additional advice from their own experts.

The photos presented within this document do not necessarily represent current best practice,
but are intended to represent the current topic of discussion. It would be near impossible to

obtain a 6éperfect d Moinmgegphao) gresentecktiratitisrdocanent phioutdd .

be considered best practice without full knowledge of the site conditions.

About the author

Grant Witheridge is a retired civil engineer with both Bachelor and Masters degrees from the
University of NSW (UNSW). He has over 45 years experience in the fields of hydraulics, creek
engineering, and erosion & sediment control, during which time he had worked for a variety of
federal, state and local governments, as well as private organisations.

Grant commenced his career at the UNSW Water Research Laboratory (1981) constructing and
operating physical flood models of river floodplains. He later worked for Brisbane City Council
on creek engineering and stormwater management issues, before ended his career working
through his own company Catchments & Creeks Pty Ltd.

Introduction

A common mistake made by the writers of technical publications, particularly those with an
environmental emphasis, is for the writer to use their document to convert the reader into a
person that thinks like they do, or at least a person that has as much interest in the environment
as they do.

In my opinion, an engineer does not need to have a strong interest in roads in order to design a
road, a strong interest in hydraulics in order to design a causeway, or a strong interest in fish in
order to design a culvert. What designers need is knowledge of the design aims and standards,
and respect for the key issues of public safety, crossing function, waterway hydraulics, financial
issues, and the environment, which includes fish passage, terrestrial passage, and sediment
control.

The aim of this documentisnott o change the dédinterestsod of
information on the biology of fish. The aim is to provide general waterway engineering
information in order to explain the various engineering and hydraulics issues that can affect fish
habitat and fish passage, and to assist engineers in designing fish-friendly waterway culverts.

In waterway design, the consideration of fish passage should not be viewed as an issue that
may be required in some cases, but instead should be considered a normal part of best practice
engineering design.

fhe

Generalnote: Thi s document adopt s t-fthrei earygplhyed awhean t
of a nounfiieemgd!| pyfcoshvéarytphl)e,naamrd ttke mnodrdi sh
stands in isolation (e.g. O6the culvert is r
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Layout of this three -part document

Document

. FishPassage
Culvert Design

Part 1: Design Steps

Fish Passage Culvert Design, Part 1

Fish Passage ...
Culvert Design

Part2; Appendices

==
ey Version 1, 2025

Fish Passage Culvert Design, Part 2

Fish Passage
Culvert Desig

Se o

Fish Passage Culvert Design, Part 3

Introduction

1 For ease of use, this document has been
split into three parts.

1 Splitting the document into three parts
allows Parts 2 & 3 to be open in separate
windows while reviewing Part 1.

Part 1 7 Design steps

1 Part 1 introduces the topic of fish passage,
and then provides a step-based procedure
for the design of fish-friendly culverts.

1 An expanded discussion on some of the
design issues is provided in Parts 2 & 3.

Part 2 7 Appendices Ato F

Appendix AT State by State Policies and
Guidelines (2024)

Appendix B 7 Organising a Design Team

Appendix C i An Introduction to Fish Passage
and Fish Migration

Appendix D1 The Importance of Boundary
Layers

Appendix E 1 Baffle Selection and Design

Appendix F i Baffle Engineering and
Hydraulics

Part 3 7 Appendices G to M
Appendix G T Blockages

Appendix Hi Safety Risks at Culvert
Crossings

Appendix | T Culverts Located in High-Risk
Soils

Appendix J i Terrestrial Passage
Requirements at Culvert Crossings

Appendix K1 Culvert Upgrades
Appendix L T Culvert Upgrade Case Studies
Appendix M 1 Terminology
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The design team
Introduction

1 Inorder to achieve a functional design, the
L design team must contain, or have access
to, a range of professional inputs.

1 A culvert design team would typically
consist of:
- local fisheries expert
- engineers
- terrestrial corridor expert.

1 Local advice is essential if part of the
design team is based at a distant location.

@ el ata £ aln & s &

Design team
Fisheries biologists

1 Biologists (or other suitably trained
professionals), are required to:

- classify aquatic habitats
- identify target species
- identify feral species

- identify migration triggers, timing, and
likely movement pathways (i.e. along
the bed, banks, or overbank)

- identify potential conflicts between
aquatic passage and terrestrial
passage.

Engineers

1 Engineers and drafting personnel are
required to investigate:

- catchment hydrology

- culvert hydraulics

- pedestrian/road/rail design
- foundation design

- structural design

- site revegetation (designers such as
landscape architects).

Terrestrial ecologists

1 Wildlife officers (or other suitably trained
professionals), are required to:

- identify terrestrial movement corridors

- identify terrestrial movement
connectivity

- identify target species
- identify feral species

- identify potential conflicts between
aguatic passage and terrestrial
passage.

Terrestrial ecologist
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Terminology

—

Wet and dry cells

T Nominated oO6wetdé and
order to promote the passage of both
terrestrial and aquatic fauna.

1 Wet cells have a floor level set below the
normal dry-weather water level.

1 Dry cells are designed to have a dry floor
during low-flow conditions, which helps to
promote native fauna movement.

1 Each individual conduit in a culvert can be
called a conduit, cell, barrel, or even a
culvert.

Box, pipe and corrugated culverts

1 A box culvert contains rectangular
conduits.

1 A pipe culvert contains circular (pipe)
conduits.

1 A corrugated pipe culvert contains
corrugated, circular, metal conduits.

1 Anarch bridge is not considered to be a
6culverto because it
conduit (i.e. the structure does not enclose
the channel bed).

| Bhoto su\pp{ied by Catchments & Cre.ekvs Py LIdARSEE
Corrugated pipe culvert (NSW)

" . Fish

1 With respect to fisheries legislation, the

term 6 f itypitally means any animal
species that, throughout its life cycle, lives:

- in water (whether freshwater or
saltwater)

- in or on foreshores
- in or on land under water.

1 Readers should refer to their local
fisheries legislation for their State or
Territory definition

Waterway and fishways

1 Theterm 6 wat e typically iGicludes a
river, creek, stream, watercourse,
drainage feature, or inlet of the sea.

1 Readers should again refer to their local
fisheries legislation.

1 Theterm 6 f i s hefers ¥ & constructed
fish ladder, structure or device, by which
fish can pass through, around, or over, a
fish barrierd the term is more commonly

| ‘ associated with structures not defined as
Photo‘sisg?l@ﬁw,‘atchmems & Creeks P! ( fish ladders

Waterway, watercourse, creek or stream
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Fishway checklist

Design Checklist

Checklist

1.

© © N o

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Does the culvert present an unacceptable safety risk to a person being swept through the
culvert? Note: Safety issues take priority over fish passage, BUT these issues are not an
excuse to ignore fish passage requirements.

Will fish find the entrance to the fishway, or are fish likely to swim past the fishway entrance
as they continue to follow the dominant stream flow?

Will fish find the fishway during the full range of the expected fish-passage flow conditions?
Are suitable resting zones provided for fi

Is the culvert suitable for fish moving along the bed, along the banks, and along the
floodplain, as appropriate for the target fish species?

Is the fishway suitable for the expected range of target fish species and sizes?
Is the fishway free from excessive flow turbulence?
Are the |l evels of 6lightd within the cul ve

Can fish bypass the culvert during overtopping flood events?

. Are fish, to the maximum degree practical, protected from predators while passing along the

fishway?

Will the culvert remain fish friendly if the downstream bed begins to lower from its current
elevation?

Is the fishway compatible with the expected movement of bed sediments? This is typically
an issue on alluvial (i.e. sand-based or gravel-based) waterways?

Is the culvert compatible with the expected movement of woody debris during flood events?
Can woody debris become trapped inside the culvert? Can flood debris be easily removed
by the asset manager?

Are the needs of the waterway being met?

Are the needs of the terrestrial wildlife being met?

Are all terrestrial pathways continuous from upstream to downstream (bank to bank)?
Are the needs of the local community being met?

Are flood flows and flooding conditions being appropriately managed?

Are the needs of the asset manager being met?

Does the asset manager have safe access to inspect the culvert?

Does the culvert discourage mosquito breeding?

Are the expected construction and maintenance costs affordable for the asset manager?

© Catchments and Creeks Version 2, February 2026 Page 10




Fishway checklist
Attracting flows

1 Wil fish find the entrance to the fishway?

L 1 During periods of low flow, the fishway
| Low flow should either be the primary carrier of the
| base flow, or suitably integrated into the
low-flow system such that fish will be

Culvert attracted to the fishway entrance.
outlet

1 Ideally, fish should not be able to swim
past the entrance of the fishway as they
swim towards the culvert.

A full range of expected flows

1 Before anyone specifies that a fishway
must be useable for a full range of flow
conditions, they should think carefully.

1 Remember, during a 1 in 100 year event,
stream flows will likely operate below the
1in 10 year (or even 1 in 2 year) flow rate
for possibly 80% of the flood event.

1 Designing for large flood events will only
likely be required for critical habitats, and
when fish migrate in response to flood
events, and even then it is likely that a
bridge will be used instead of a culvert.

Understanding the needs of the fish

1 So much of engineering design is based
around understanding the needs of the
client, or the target audience.

1 The audience, or customers, may include:
- road users
- affected property owners, and
- local fauna (aquatic and terrestrial).

1 Designers need to know if fish passage is
required during low flows and/or flood
flows, and if fish passage is required along
the sidewalls, and/or along the bed.

Understanding the characteristics of the

waterway

91 Different waterways have different
characteristics, which interact differently to
the fish passage features of a culvert.

9 The critical difference is linked to the
expected movement of bed material.

1 Baffles located on the floor of a culvert
must be compatible with the expected
movement of bed material.

1 A culvert must be compatible with the
waterways as well as its aquatic fauna.

a§lisd by CajeRments 810 ceks My L1d

Sediment deposition within a fishway
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Fishway checklist

Suitable resting areas

1 Ensure the fishway has suitable resting
areas.

1 Where possible, design the fishway, and
baffles, so that fish are able to swim the
length of the culvert while remaining within
a boundary layer, or within the shadow
zones of the baffles.

1 If fish need to enter high velocity flows in
order to pass around a baffle, then this
can limit fish passage to an average
culvert flow velocity of less than 3.5 m/s.

Ensure connectivity
i Ensure:

- fish swimming along the channel bed
can pass over a suitably roughened
culvert bed, and

- fish swimming along the channel banks
during elevated flows can swim along
the wingwalls, and along the sidewall of
the culvert, and

- fish swimming over the floodplain can
swim over the road, and through any
floodplain culverts.

Understanding the service life of various
materials

1 The fish passage features of a culvert can
be manufactured from various materials,
including:

- plastics

- aluminium

- galvanised steel
- stainless steel

- concrete.

1 Each of these materials have a different
service life, and maintenance costs.

Rusted galvanised steel baffles (NSW)

o ST o i %, ry—

Understanding the potential impacts of
flood debris

91 If you plan to recess a culvert in order to
produce a 6 p oeffdctdthen ask yourself if
this édpool & will si
during the first flood?

91 If you plan to install baffles, will woody
flood debris jam against these baffles and
become trapped inside the culvert?

1 Will the future manager of the culvert be
willing and able to clean the inside of the
culvert after each flood event?

P sippled By CaEaRS R iy Vo
Trapped woody flood debris (Qld)

n
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Summary of design steps

Step 1: Site assessment

1 Identify fish habitats.

1 Identify the type of waterway: clay-based, sand-based, gravel-based, rock-based, or arid.
Step 2: Fish passage requirements

1 Identify fish habitat zoning from State Fisheries.

1 Refer to local state/territory guidelines (refer to Appendix A in Part 2).

Step 3: Type of fish passage

I Obtain a fisheries report (fish expert) on the likely fish passage needs of the culvert.
Step 4: Preferred type of crossing

1 Understand those conditions where a culvert can be used instead of a bridge.

Step 5: Location and alignment

1 Consider the issues for and against a certain crossing location and alignment.

Step 6: Design flow rates

1 Select either a High Flow, Medium Flow, or Low Flow design process.

1 Select the design storm conditions for the culvert and the fishway.

Step 7: Required flow area

1 Determine the flow area required for a High Flow, Medium Flow, or Low Flow design.
Step 8: Desirable culvert width

9 Different States have different rules on the minimum required culvert width. Designers,
however, should focus on achieving the best overall outcome for fish passage, the culvert,
and the waterway. Donét unnecessarily dama
Government rulingd instead, seek further advice from the State.

Step 9: Use of low-flow channels

1 A decision needs to be made about whether to form a low-flow channel in the bed of the
nomi nated wet <cel |, or to fully recess one
the culvert bed to function as a riffle.

1 The low-flow channel may be designed to achieve the previously stated Low Flow design.
Step 10: Bed gradient and elevation

1 Fish-friendly outcomes are usually best achieved with a flat bed culvert; however, this may
require the formation of a grade control structure at the culvert inlet.

1 Sloping bed culverts can be made fish friendly, but they need to follow a different design
procedure.

Step 11: Culvert inlet (flow entry)

1 Culvert inlet considerations include: safety issues, grade control structures, debris control
structures, sediment control structures, and the special positioning of baffles on the
wingwalls.

Step 12: Debris blockage and control

1 Debris control structures can take many different forms. Debris screens are different from
inlet safety screens, and thus follow different design standards. In general, all reasonable
and practical measures should be taken to avoid the use of inlet screens.

Step 13: Design of nominated wet cells
1 Determine the total width of the wet cells, typically equal to the channel bed width.

1 Determine the surface conditions of the culvert floor.

© Catchments and Creeks Version 2, February 2026 Page 13
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Step 14: Design of nominated dry cells

1 Determine the width and elevation of the dry cells, and their bed (floor) condition.
1 Discussion is also provided on the design of floodplain culverts.

Step 15: Design of sidewall baffles

1 Determine baffle location, position, spacing, type, and width.

1 Refer to Appendix E for information on the different types of baffles.

1 Refer to Appendix F for baffle width, spacing and positioning, plus hydraulic details
(Manningds roughness) of sidewall baffl es

Step 16: Assess the need for improved lighting conditions (wet cells)

1 If the road has more than two lanes, then consideration should be given to the inclusion of a
skylight into at least one of the wet cells.

Step 17: Assess the terrestrial passage requirements

1 The needs of all target fauna must be considered, aquatic and terrestrial. Specifications for
sidewall baffles must take into account the need for terrestrial passage.

Step 18: Hydraulic analysis

1 Hydraulic analysis can only be performed when the general layout of the culvert is known.
Step 19: Culvert outlet (flow exit)

1 Consideration of outlet jetting.

Step 20: Erosion control at culvert outlets

1 Design information on rock pad outlets.

Step 21: Safety issues

1 Discussion of safety risks and potential mitigation measures.

1 Design information on inlet safety screens.

1 Arrisk assessment procedure is presented in Appendix H of Part 3.
Step 22: Landscaping and vegetation design adjacent to culverts

1 Information provided on the critical landscaping zones.

Step 23: Culvert maintenance

1 Guidance on maintenance access ramps.

1 Guidance on post-flood maintenance activities.
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Design Steps
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Design steps
& Introduction

1 The following design procedure is just one
approach to the design of fish-friendly
waterway culverts, but it is not the only
acceptable approach.

1 The procedure is based on the stream
simulation method of fish passage design;
however, the design procedure does not
address:

- structural design issues
- flood control issues
- detailed engineering plans.

Culvert design procedure

Step 1: Site assessment

Step 2: Fish passage requirements
Step 3: Type of fish passage

Step 4: Preferred type of crossing

Step 5: Location and alignment

Step 6: Design flow rates

Step 7: Required flow area

Step 8: Desirable culvert width

Step 9: Low-flow channels

Step 10: Bed gradient and elevation
Step 11: Hydraulic analysis

Step 12: Culvert inlet

Step 13: Design of nominated wet cells
Step 14: Design of nominated dry cells
Step 15: Design of sidewall baffles
il Step 16 Assess the need for improved lighting

conditions within wet cells

Step 17 Assess the terrestrial passage
requirements

Step 18: Hydraulic analysis

Step 19: Culvert outlet

Step 20: Erosion control at outlets
Step 21: Safety issues

Step 22: Landscaping

Step 23: Maintenance access

Ewingar, NSW
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Step 1: Site assessment

Step 1 - Site
Assessment

Site inspection
Typical site observations include:

1 Observations of existing aquatic life within
the waterway.

1 Observations of aquatic habitats within the
waterwayd this would include any
permanent water bodies upstream of the
crossing.

1 The type of information that needs to be
observed and recorded should be
specified by a fisheries expert.

Existing barriers to fish passage
Typical site observations include:

1 Observations of existing barriers to fish
passage upstream and downstream of the
proposed crossing.

1 The expected operational life of these
barriers (if constructed), and the likelihood
of their rehabilitation.

1 Assessment of potential debris flows down
B s the waterway, and the likely impacts of
Photo Supplied by Catdimonts. A debris blockages on fish passage.

Channel data
Typical site observations include:

91 Description of the bed material, e.g. loose
or fixed bed material; vegetated or non-
vegetated; clay, sand, gravel or boulders.

1 General dimensions (depth and width),
spacing and location of any pool-riffle
systems within the channel.

1 Mean dsp and deo (the rock size of which
90% of rocks are smaller) rock size on the
bed, and within any riffle system.

i s

Grével -based waterway (Qld)
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Alluvial waterways

1 Alluvial waterways are formed from flood-
laid deposits of silt, sand and gravel, but
the term most commonly refers to sand-
based and gravel-based waterways.

1 These are moving bed waterways that
experience significant natural substrate
movement (as opposed
waterways).

1 The term is generally not applied to clay-
based creeks, even if these creeks contain
significant quantities of introduced
sediment.

Arid and semi -arid waterways

1 Arid and semi-arid waterways are often
treated as a separate waterway category
due to the reduced influence of vegetation
on the channel 6s si z

1 In arid regions it can be difficult to
distinguish between a waterway and a
drainage line.

1 These waterways can share many
characteristics with coastal waterways,
including a wide flat channel bed, which is

Photo s;uj‘aplied' by Catchments & Creeks Pty Ltd found in most sand-based and gravel-
based waterways.

Dry, ephemeral, semi -arid waterway (NSW)
i }

Drainage lines

1 Adrainage line is a stormwater drainage
pathway (or overland flow path) that
carries concentrated flow (not sheet flow).

1 These drains are likely to flow only while
rain is falling, and possibly for short
periods (hours) after rainfall has stopped.

91 Drainage lines are generally not
considered to be waterways, or fish
habitats.

Ephemeral watercourses

1 An ephemeral watercourse is a waterway
that is expected to experience regular
periods of zero-flow.

1 In many locations, dry ephemeral
waterways can look remarkably similar to
drainage linesd even experts can
di sagree on what is
is a o0drainage | inebo

1 An ephemeral watercourse may contain
permanent pools that may, or may not, be
considered as fish habitats (but they
usually are fish habitats).

Ephemeral watercourse (QId)
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Types of waterways

(a/ yCatohmérﬁs&Creﬂss Pty‘&d' \ S

Mlnor urban waterway (anbane Qld)

Tldal waterway (Brisbane, QId)

Major waterways

1

Major waterways are most commonly
referred to as rivers.

In some regions of Australia, as well as
within the upper regions of most rivers,
these waterways can be so narrow that
their behaviour is more closely aligned

with the behaviour of minor waterways.

In major waterways, bank vegetation can
play a major role in providing post-flood
bank stability, but during a flood, it is the
floodwater that usually dominates over the
vegetation.

Minor waterways

1

Within this field guide, the term minor
waterway is used to describe a narrow-
bed waterway where vegetation type and
density is often the dominant factor in
determining the size and stability of the
channel.

6Springs6, O6brooksd
terms most likely to be used to describe
minor waterways.

These waterways normally have a low
stream order classification (i.e. 1, 2, or 3).

Springs, streams and brooks

il

Springs, streams and brooks are minor
waterways that experience a sustained
base flow that may or may not be
permanent.

These waterways are typically sourced
from well-established groundwater
springs, or seasonal snowmelts.

These waterways can be ephemeral, but a
near-constant base flow (dry-weather flow)
is @ common occurrence.

Tidal waterways

il

Tidal waterways can be grouped under a
variety of classifications including, creeks,
rivers and estuaries.

These waterways are usually classified as
critical fish habitats.

Strict rules apply to any disturbance of
these waters and their associated
vegetation.

Regulations may also apply to the
disturbance, or removal of, woody debris
(refer to the local Fisheries office).
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A waterway classification system based on bed material

5 O v Clay-based waterways

1 The bed and banks of clay-based
waterways are primarily formed from
clayey soils.

1 These are fixed bed waterways that
typically have minimal natural sediment
flow or bed movementd this allows mature
woody vegetation to establish close to, or
even on, the channel bed.

1 These waterways typically have a
U-shaped or V-shaped channel profile (i.e.
not a wide, flat channel bed).

Sand-based waterways

1 Deep, loose sand dominates the make-up
of the bed of sand-based waterways.

1 The depth of the sand can exceed the
depth of the root systems of much of the
bed and bank vegetation.

1 These are alluvial waterways that
experience significant bed movement
(sand flow) during both minor and major
flood events.

1 Bed vegetation (if any) typically consists of
quick-response non-woody species.

Sand-based waterway (Qld)

Gravel -based waterways

1 Bed material is made-up mostly of well-
rounded gravels, cobbles or boulders.

1 These are alluvial waterways that often
feature pools and riffles, which can
completely re-form during flood events.

1 The movement of the bed material during
major floods means the channel bed is
usually flat (similar to sand-based rivers).

1 Woody vegetation can struggle to form on
the channel bed if bed movement is
significantd which may not be the case in
the upper reaches of the waterway.

Rock -based waterways

1 The bed material of rock-based waterways
is made-up of exposed rock outcrops,
often separated by sections of clay, sand
or gravel-based channels.

1 Thesearefixed-bed, O6spillir
that usually contain waterfalls or riffles,
followed by deep pools, within which
energy dissipation occurs.

1 These waterways are sometimes referred
to as-s@pridcdkiyngd -bal bi

Photo suppliéd_’»by’ Catch waterways.

Rock -based waterway (Tas)
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Examples of Australian clay -based waterways
: : Clay-based waterways

1 Many of the urban creeks found in
Adelaide, Brisbane, Melbourne and
Sydney can be classified as clay-based
waterways.

1 Due to the clayey soils it can be difficult for
vehicles to cross these waterways at bed
level; thus making bed level vehicle
crossings (fords) impractical.

1 Correct plant selection and planting
densities are critical for achieving long-
term channel stability.

by Catchments & Creeks Pty Ltd

Roma, Queensland

Photo gupplie’d. by Catchments & Creeks Pty Ltd

Kedron Brook, Brisbane, Qld West of Cobar, NSW
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Examples of Australian sand -based waterways

o q ISk

Sand-based waterways

1 Sand-based waterways are often found in
landscapes dominated by granite rock (of
course exceptions do exist).

1 Geologists can point out the relationship
that typically exists between the make-up
of a waterway, and the parent rock that
exists within the upper catchment.

1 Sand-based waterways are also
commonly found in catchments that
contain dispersive or slaking soilsd this
can be a warning sign of soil issues when
performing a site inspection.

_Photo qyppned"by C{tm:ﬁéhé&‘é&ék&ry_uqr
Ten Mile Creek, North of Mackay, QId

=

Photo éupplied by Cg_t hments

Ipswich, Queensland

CA

offs Harbour, NSW

Catd\_[ngnfszyi-sr@éks@tf Ltdann ey e PHoto'stipplied by Catchments & Creeks Pty Ltd

Oxley Creek, Brisbane, Queensland Brogo River, Bega, NSW
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Examples of Australian gravel -based waterways
WA A : Gravel -based waterways

1 Gravel-based waterways are the sleeping
giants of our waterways.

1 These waterways can look so calm and
peaceful for decades; they are the
waterways that people love to photograph
and have as posters on their office walls.

1 But when disturbed by a major flood,
these waterways can be very destructive,
causing significant bank erosion and
damage to, or total loss of, long-
established riparian vegetation.

Photo'supplied by

;me 3upphed by Calchme s : !
Snowy Mountams NP, NSW

Photo'supplied by Catchmems & Creeks Pty Ltd 3 > ' Nt 56?5 2 -
Marne River, South Australia Upper South Plne River, Samford Qld
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Comparing alluvial waterways with clay  -based waterways
Alluvial (moving bed) rivers

1 If you have ever watched a Western movie
of wagon trains heading west, or the U.S.
cavalry chasing down
would have probably seen horses, cattle
and covered wagons, crossing rivers.

1 If the river is wide, and the depth of the
water is near-constant across the river
bed, then this is almost certainly an
alluvial waterway.

T A 6flat beddé indicat
is very mobile and self-levelling during

. flood events.
Flat-bed alluvial waterway

Crossing of a shallow -water alluvial river (USA)

Clay-based (fixed bed) rivers

1 There can be times in these movies when
horse riders were forced to take a barge
ride across a river
Grité), or where the
horses and cattle were required to swim.

1 These waterways are likely to be clay-
based waterways that do not experience
significant bed flow as part of their natural
behaviour.

1 Or maybe they could just be very deep
alluvial waterways!

V or U-shaped channel profile

Raft crossing a deep -water river (USA)
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