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Disclaimer

Significant effort has been taken to ensure that this document is representative of the current
2022 version of State Code 18. However, the author cannot and does not claim that the
document is without error, that the authordégqg interpl
of Fisheries Queensland, or that Fisheries Queensland will not alter this code from time to time
rendering parts of this document obsolete.

The intent of this document is to convey thdg requir .
fish passage at waterway crossings. Itisnott he aut hor é6s i ntention tjo conve:
recommendations. The author cannot provide any guarantee as to the reliability or suitability of
the design requirements provided within the document, or in fact by Fisheries Queensland.

The author, however, has provided personal domments
complications he believes relate to various Performance Outcomes and Acceptable Outcomes.
The authorés alternative dféendygulverts @epoesemedindat ifjons f or
separate Catchments & Creeks field guide.

The author shall have no liability or responsibility to the user or any other person or entity with
respect to any liability, loss, or damage caused, or alleged to be caused, directly or indirectly, by
the adoption and use of any part of the document, including, but not limited to, any interruption
of service, loss of business or anticipatory profits, or consequential damages resulting from the
use of this document.

Specifically, the author cannot guarantee that the design procedures presented here will:

9 achieve consensus with Fisheries Queensland expectations for a given site

1 achieve compliance with any statutory obligations

1 achieve desirable fish passage at a specific waterway crossing.
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Principal reference documents and related C&C field guides
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State Development
Assessment Provisions
guideline

State code 18: Constructing or raising waterway
barrier works in fish habitats.

March 2022

Raising Waterway Barrier Works, 2022

" NglossaryoiTerms -

. Fish Passage
Culvert Design

Fish Passage Culvert Design

Fish Passage
Engineering

Fish Passage Engineering

State Code 18

State Development Assessment Provisions
(SDAP) guideline i State code 18:
Constructing or raising waterway barrier works
in fish habitats.

The Department of Agriculture and Fisheries.
State of Queensland, 2022.

A Glossary of Terms used in Culvert
Fishway Design

Catchments & Creeks Pty Ltd, 2017, Brisbane
Queensland.

This field guide provides photos and
definitions of terms commonly used by
engineers and fish biologists in the fish
passage industry with specific reference to
culvert design.

Fish Passage Culvert Design
Still in production as of September 2024.

Catchments & Creeks, due in 2024, Bargara
Queensland.

Fish Passage Engineering
Still in production as of September 2024.

Catchments & Creeks, due in 2024, Bargara
Queensland.
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Purpose of field guide
This field guide has been prepared specifically to:
T provide a visual aid to implementation of

T provide comments on the O6Performance Outco
in Queensl and Fisheriesd6 State Code 18.

This field guideisnoti nt ended to be a detailed engineer
State Code 18.

The photos presented within this document do not necessarily represent current best practice,

but are intended to represent just the current topic of discussion. It would be near impossible to
obtain a 6perfectd e Nammagd (eghotd) presentedinc thisdedumentat i d
should be considered best practice without full knowledge of the site conditions.

About the author

Grant Witheridge is a civil engineer with both Bachelor and Masters degrees from the University
of NSW (UNSW). He has over 40 years experience in the fields of hydraulics, creek engineering
and erosion & sediment control, during which time he has worked for a variety of federal, state,
local governments and private organisations.

Grant is the principal aut hor of Brisbane Ci
Erosion guidelines, and guidelines on the Fish Passage Requirements for Waterway Crossings.

Introduction

The first edition of this Fi el dAsséssdbld €odes foisFisth g
Passage at Waterways Crossings, which existed in 2014.

This edition of the Field Guide is based on
Table 1 provides a summary of the changes that have occurred between 2014 and 2022.

Table 17 Changes made to codes since Version 1 (2014) of this Field Guide

Document: Accepted development requirements for operational work that is constructing or
raising waterway barrier works

Version Date Comment

Vi 3 July 2017 Transition (including some minor changes) from previous self-
assessable codes (WWBWO01, WWBWO02) into accepted
development requirements to align with the release of the Planning
Act 2016.

V1.1 14 Sept 2017 | Minor change to temporarily revert to previous provisions for retro-
fitting of inverts and re-sleeving of culverts under the self-
assessable code until 1 July 2018 (refer to work types 4.1 and 4.2).

V1.2 15 Dec 2017 | Update of departmental names due to Machinery of Government
changes.

Removal of link for on-line notification. Link is expected to go live in
2018 and will be included in subsequent version.

V1.3 1 Oct 2018 Revision of work types 4.1 and 4.2 and inclusion of on-line
notification.

Document: State code 18: Constructing or raising waterway barrier works in fish habitats

V1 March 2022 Release of State Development Assessment Provisions guideline

The design of fish-friendly waterway crossings requires expertise in at least three key topics,
fish biology, waterway behaviour (creek engineering and river morphology), and engineering
design, including: hydrology, hydraulic engineering, structural engineering, and construction.

I know of nobody that has expertise in all three categories; consequently, team work is required.

Queens| ¢

Imes® anc

ing gui

ty Coun

sed on

Queens|
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Introduction

A Field Guide to Queensland's
Seli-Assessable Codes for
Fish Passage af Waterway Crossings

PR
Queensland

Fisheries Act 1994

Fisheries Act 1994

State Development
Assessment Provisions
guideline

State code 18: Constructing or raising waterway
barrier works in fish habitats

March 2022

Raising Waterway Barrier Works, 2022

-

Y

A close inspection by the author

Superseded Field Guide (2014)

1 In 2014 I released a Field Guide to explain
Qu e e ns | anrAdsessabl€ €ddds for
Fish Passage at Waterways Crossings.

1 However, time has aged this document,
and it now appears that Queensland
Fisheries has moved away from providing
06Acceptabl e Solution
moved towards the us

Legislation

1 In Queensland, the potential impacts of
development on the movement of fish are
managed through a fisheries development
framework.

9 This framework is underpinned by the:

- Fisheries Act 1994 working in concert
with the

- Planning Act 2016 and
- Environmental Offsets Act 2014.

State Code 18

State Development Assessment Provisions
(SDAP) guideline i State Code 18:
Constructing or raising waterway barrier works
in fish habitats.

The Department of Agriculture and Fisheries.
State of Queensland, 2022.

Aut horo6s feedback

1 The purpose of the C&C field guides is to
pass on information to engineers that are
new to the topic of the field guide.

1 Some of these field guides provide a guide
to the application of a specific government
policy, code or guideline.

1 However, in some cases | feel it
necessary to provide feedback (Aut hor
Notes) on the government policy, code or
guideline, which is the case here for State
Code 18.

© Catchments & Creeks Pty Ltd
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The use of Development Codes (t he aut hor s opini onl

Introduction

1 Development Codes differ from traditional
government guidelines and manuals in the
following ways:

- Codes dondét r ecomme
particular design solution, but instead
speciy6 Per f or manc POPu
that the design must achieve.

- Codescansuggest6 Accept abl
Out c o (©pwhich still allow the
designer a bit of freedom as to how
they achieve the given outcome.

Codes

Aut horés Note 1

1 All government legislation, codes and
policies must be able to satisfythe 6 f a i

and reasetabl ed
1 A code cannot specify an impossible
outcome, such as: the development does
T ‘:D [D not result in adverse impacts.
1 Itis not possible to build a culvert without
N having some impact on fish passage.
1 Fish passage issues cannot be considered
in isolation from other factors, and must fit

into the overall aim of ecologically
sustainable development.

Flood-free house design!

__, Stormwater runoff

Example of an impossible outcome
Aut hordés Note 2

1 Performance Outcomes and Acceptable
Outcomes cannot require a developer
(which includes government bodies) to
achieve an outcome that:

- is not measurable

- is not able to be proven, or
demonstrated

- is beyond the control of the developer

- places conditions on the developer that
would apply beyond the completion of

Caution! the development.
aution!

Aut hor6s Note 3

1 Development codes only apply up until the
specified development is completed.

1 If a government department wishes to
enforce an outcome beyond the
completion of the development, then such
an outcome must be supported
(enforceable) by appropriate legislation.

1 For example, in the past, developers were
required to pipe creeks of a certain size;
however, this does not mean that we
cannot, at a later stage, go back and
reverse this development condition.

ch ——.E:.wp‘m- =S ey

Waterway rehabilitation
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Inner-harbour fish school

Handrail

; Road ,ﬂj
ERRRAE

Culvert with baffles

¥ Sr
Photo sup

Photo supplied by Catchments & Creeks Pty Ltd

Flood debris caught on roughness units

Aut hor 6s Note 4

1 Inproducing a Code, government bodies
cannot specify any outcome that they may
wish for; instead, the outcomes must be
related to a specific government objective.

1 Inthe case of fish passage, the outcomes
are likely to relate to:

- protection of native species

- protection of threatened species
- protection of fish stocks

- protection of aquatic habitats.

Aut hor 6s Note 5

1 Performance Outcomes cannot specify
outcomes that are inconsistent, or in
conflict, with other government legislation.

T For example, a Fishe
specify an outcome that would:

- unnecessarily harm terrestrial passage
(environmental protection)

- harm waterway values (waterway or
natural resources protection)

- harm human safety (work place health
and safety).

Note 6

1 Fish passage outcomes at waterway
crossings must be integrated with several
competing factors, including:

Aut hor 6s

the needs of the aquatic wildlife, which
may include species other than fish

the needs of terrestrial wildlife if these
needs conflict with the fish passage
needs (e.g. no provision for terrestrial
passage under urban or heavy-traffic
roads)

the needs of the waterway, with specific
reference to the natural movement of
bed sediments

- the needs of the community, which
includes the management of
floodwaters

- the financial constraints of the asset
owner with respect to construction
costs, which includes waterway
crossings constructed in private
property

- the financial constraints of the asset
manager with respect to ongoing
maintenance costs and post-flood
repairs.

© Catchments & Creeks Pty Ltd
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Aut hor s feedback on State Code 18
Primary objective of development codes

1 Governments have the option of
presenting development regulations in
many different forms, including policies,
guidelines, manuals and codes.

1 A primary objective of a codified system is
to achieve greater certaintyd developers
want certainty that if they invested in a
project, and if they complied with the rules,
their development proposal will be
approved.

1 Inthe case of a waterway crossing, the

Trying to hold-back a moving target termo d e v e kam pauded

- state government bodies, such as Main
Roads and Queensland Rail

- local governments, from Brisbane City
Council to the smallest Queensland
council

- private land developers
- private land owners (e.g. farmers).

=

In the authordés opin
State Code 18 were to be read literally,
then it would be impossible for any
waterway crossing to comply with all of the
Codebs requirements.

Stretching your abilities to the limit

Development approvals under State
Code 18

I State Code 18 does not provide clear
performance outcomes that can be
assessed on a consistent basis.

1T As a 6coded, the doc
primary objective of providing greater
certainty to developers.

1 Inalmost all cases the code relies on the
personal judgement of the reviewing
fisheries officer, thus creating inconsistent
and uncertain approval outcomes.

Frustration with the system

1

g gAdverse i mpacts on t he
1 Engineers, and engineering businesses,
are generally required to submit a
competitive bid (fixed-fee) in order to win a

design job from a potential client.

T At the stage of <crea
engineer (designer) will have no idea if
Fisheries will want all aspects of the Code
addressed (at a cost of $20,000), or if
Fisheries will (in the future) be willing to
accept that certain data collection work,
and CFD modelling, will not be required on
this particular project, thus reducing the

Unsatisfactory outcome design fee to $5,000.
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Waterway crossings

Photo $upplied®¥ Catchments & Creeks Pty Ltd";

Single lane rural property crossings

Waterway crossings

1
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All of these structures are examples of
waterway crossings.

Based on this Code (as | read it), each of
these structures would require the same
amount of investigation, numerical
modelling, and reporting.

Obviously, fisheries officers would show
appropriate discretion in the amount of
information that they would expect for
each structure, but it is that discretion that
results in uncertainty for designers.

H‘ Creeks, Pty Ltd

2 N B
Ivert crossings (Townsville)

B

If the Harbour Bridge were to be built in
Queensland, State Code 18 would require
the hydraulic modelling of a flood event
that overtops (drowns-out) the structure.

| can understand the need for a biomass
survey when designing a dam or weir, but
how can such time-consuming and costly
survey work be justified when designing a
small culvert on the driveway of a rural
property that crosses a small creek.

Only when a design is completed will the
designer know the degree of investigation
that will be required under this Code.

© Catchments & Creeks Pty Ltd

V2, September 2024
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An overview of my concerns about State Code 18 (2022)

When writing any report, document, or book, one of the most important rules is to write for the
benefit of the reader, and not for the benefit of the writer. When it comes to drafting technical
publications, many first-time writers focus on writing the document they would want to read,
rather than the document that best suites the needs of the reader.

Fortunately, State Code 18 does not suffer from most of these drafting problems. The code is
easy to read, easy to follow, and it is fairly easy to understand what Queensland Fisheries are
looking for within a development application. However, there is one issue that concerns me
greatly. The code is not really giving designers (i.e. the reader) the information that they need.
Instead, the code focus on outlining the information that designers (most likely engineers) need
to supply to Queensland Fisheries (i.e. the writer).

In fact, there appears to be very little effort placed in assisting the reader to design a fish-
friendly waterway crossing. That said, this problem is not a creation of Queensland Fisheries,
but a creation of the code-based regulation system. Development codes have their good side,
and their bad side. What is needed here is a supplementary guide, or better still, a living data
bank that can sl owdcgptallewOuttothesahatéare knbwn tosatidy the dims
of Queensland Fisheries.

It is a complete waste of community money to have a designer develop, analyse, model, report,
and justify a given culvert design, only to have another designer repeat the whole process for
what may be exactly the same culvert design, in the same type of fish habitat.

So, here is my first question: Is it the responsibility of Queensland Fisheries to assist
designers in developing fish-friendly waterway crossings?

Well, Queensland Fisheries is responsible for regulating the Fisheries Act 1994, and the stated
purpose of the Act (Part 1, Division 2, Objectives)6i s t o provide for th
enhancement of the communityés fisheries re

(a) apply and balance the principles of ecologically sustainable development; and
(b) promote ecologically sustainable devel opme

Of course, it is not my place to tell Fisheries what their responsibilities are, the Act gives us a
good indication of what their responsibilities are. The Fisheries Act 1994 focuses on promoting
the principles of ecologically sustainable development. Which means the Queensland Fisheries
should consider any reasonable means of assisting in the development and promotion of fish-
friendly waterway structures.

But wait, over the past 20 years of working with both Queensland and NSW Fisheries, | have
been told more than once that it is not Fisheries that wants the culvert built. They say that is the
engineer that wants to build the culvert, so it is up to the engineer, and the engineering
profession, to determine how fish-friendly culverts can be designed.

So, here is my second question: Is it the engineer (a person like myself) that wants the
culvert built, or is it the developer, or is it someone else?

Well, I can assure you that it is not the engineer the wants the culvert. And the developer would
be more than happy not to pay for the design, approval, and construction of a culvert. So who is
it that wants the culvert built?

On private property, it is the owner of the property. On a new subdivision it is the Queensland
government that insists that future residents have access to the land that they have purchased
and plan to build their home on. On road reserves it is the public, through various levels of
government, that wants the culvert built.

So in the end, it is the users of the culvert that want the culvert built. Users which include
engineers, biologists and government depart
wedonhéatve the 6égood guysd and the 6bad guysbo,
the best outcome for the community, the waterways, and the wildlife.

© Catchments & Creeks Pty Ltd V2, September 2024 Page 12
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The government push towards the use of Development Codes is based in the idea that such
codes provide greater certainty to developers, thus allowing them to have increased confidence

that if they follow the O6rulesd, their develfopment |
aut hords philosophy, but instead the current] aim of
We now reach the issue that concerns me gredtly abo
provides any certainty to developers (which finclude:
Roads and Queensland Rail), that would suggest that if they follow the rules, their development

proposal will likely be approved.

The Code does not focus on providing Acceptable Outcomes. Instead, the Code focuses on

outlining what information needs to be supplied to Queensland Fisheries. In other words, the

Code focuses on what the o6writer6 wants, not] on wha:
In reality, the current Code simply states that:

Developers shall demonstrate that their proposal prevents adverse impacts on:

9 fisheries resources and fish habitats

1 the waterway, and

T the publicés access to tidal |l and and watejrways.

This leads us to my third question: How best can Queensland Fisheries work with the
waterway industry to promote ecologically sustainable development with respect to our
fisheries resources and fish habitats?

It would appear to me, that through this Code, Queensland Fisheries are not trying to be a part
of a government-wide approach to promoting the principles of ecologically sustainable
development, but instead is acting as an isolated arm of the government focused on the single

task of protecting the statebds fi s hvaluedtask itisagour ces.

task that should not be conducted in isolation from the rest of the government.

The first issue is that this Code does not provide any certainty as to how much investigation,
modelling, or reporting will be required on any particular development proposal. If the Code
were to be taken literally (as in a legal context), then:

1 the cost of completing a full report would be in excess of $20,000 (as of 2024)

9 the cost of completing a full report would be the same for a small private farm driveway
culvert, as it would be for constructing a major dam (waterway barrier)

1 many private land owners, and small councils, would simply construct waterway crossings
without seeking Fisheries approval.

Obviously, there is a 6common sensed approadh t

no idea if their common sense approach will match that of Queensland Fisheries. This means
that when a consultancy firm is bidding on a job to design a waterway crossing, they will have
no certainty as to whether the approval process will cost them $5,000 or $20,000.

The second issue is that the Code appears to abandon the previous colour-coded waterway
system of purple, grey, red, amber and green fish habitats. Instead, the Code appears to require
the same level of information for any type of fish habitat. This most certainly suggests that the
Code has moved away from a balanced approach to ecologically sustainable development, and
instead moved towards a strict approach to preventing adverse impacts on fisheries resources.

Thethirdi ssue is that the Code appears to have
1 includes all watercourses

1 includes all parts of a watercourse up to the headwaters

1 includes the full width of the left and right floodplains.

The fourth issue is that there does not appear to be any system in place to help develop a set of
Acceptable Outcomes based on past studies and approvals. The Code appears to suggest that

each designer has to reinvent the Owheel d o
it is solely up to the engineering profession to develop appropriate fish-friendly outcomes.

o t hi
ddopted
er and
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Performance OQutcomes
POl to PO4
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Section 2.01 All crossings

o Spatial data layer
1 The spatial data layer was developed to
e ot indicate where developmgnt within
o e sl Wty Lor waterways may proceed in accordance

with accepted development requirements.

1 Available on the Queensland Globe and

},p- Development Assessment Mapping
= g : System (DAMS) mapping applications.

1 The author is unsure of how these maps
are integrated into State Code 18.

L e = pn—

Spatial data users guide, 2013

“N\ ' VAR

Section 2.2 - Threatened species
1 Protected species, such as:

- Freshwater sawfish, Mary River cod,
Queensland lungfish and Honey blue-
eye (EPBC Act 1999)

- Mount Elliot crayfish, Redfin blue eye,
Oxleyan pygmy perch and Emerald
cling goby (Nature Conservation Act)

- Australian lungfish, Bloomfield River
cod, river blackfish, freshwater gobies
and Mary River cod (Fisheries Act, 94)

- Queensland lungfish & Redfin blue eye.

Section 2.4 - Waterway barriers

1 The meaning of waterway barrier works is
provided in the schedule dictionary of the
Fisheries Act 1994, which includes:

- dams and weirs

- bridge and culvert crossings

- causeways and ford crossings
- litter booms

- constructed riffles

- waterway rehabilitation works

~=

BEBJABEIE ents & Creeks Pty Ltd == - instream maintenance work (culverts).
Potential fish barrier at culvert exit

Section 3.1.1 - Accepted development

e, .

g requirements
Fisheries (General) Regulation 2019 1 The accepted development requirements
s for operational work that is constructing or

raising waterway barrier works are
prescribed under section 135 of the
Fisheries (General) Regulation 2019.

9 Constructing or raising waterway barrier
works that is not accepted development is
assessable development and requires
development approval.

Qld. Fisheries (General) Regulation, 2019

© Catchments & Creeks Pty Ltd V2, September 2024 Page 15




Sections 3.0to 5.0 (PO1) i All crossings

= ' Section 3.1.2 - Assessable development

1 A development approval is required for
assessable development, unless the work
is accepted development.

1 Assessable development that is,
constructing or raising waterway barrier
works, requires a development approval
and is assessed against the benchmarks

State Development Assessmer . . ..
T —— in State code 18: Constructing or raising
Versione.0 waterway barrier works in fish habitats of

the State Development Assessment
Provisions (SDAP) prescribed under the
Planning Regulation 2017.

>
6oeo

11%

State Development Assessment Provisions

v_ Section 5 - SDAP State Code 18
1 State Code 18 of the State Development
Assessment Provisions (SDAP) sets out

the assessment benchmarks that a

State Development development application for constructing

Assessment Provisions or raising waterway barrier works is to be
guideline assessed against.
kit it .

1 Applicants must demonstrate that they

March 2022

have achieved the performance outcomes.

T Authordéds Not e: t his
outcome must only seek outcomes that
® can be measured and/or demonstrated.

Works, 2022

Raising Waterway Barrier

T

Performance Outcome PO1

Waterway barrier works do not result in
adverse impacts on waterways.

1 Demonstrate no adverse impacts to
waterways and fish habitats.

Development footprint minimised.
Minimise impacts to waterway habitats.

1 Minimise change to local hydrology and
hydraulics (note: th

18 includes all aspects of hydraulics).

Box culvert with baffles (Qld)

_ I ;9§ ltis not possible to:
@ E »\’/JJ - design a waterway crossing that does

not result in adverse impacts on the
waterway and fish habitats

Aut hor 6s Not e: 1.1

e

IS

- demonstrate that the proposed
waterway crossing will not result in
adverse impacts on the waterway and
fish habitats.

91 Itis my understanding that such an
impossible performance outcome would
be considered unlawful.

Unsure

© Catchments & Creeks Pty Ltd V2, September 2024 Page 16




De-silting operation (Qld)

g T g

Photo supplied by Catchments & Creeks Pty Ltd

Privately-owned rail bridge (Qld)

High bank

ll)esirable minimum culvert widttll
Mid-bank width

Low bank

| Absolute minimum |

’ Equal | Equal

The

authoroés suggest

Performance Outcome PO2 1 All crossings

Performance Outcome PO2

Development is designed, constructed and
maintained to avoid and minimise impacts on
matters of state environmental significance.

1 Demonstrate alternative structure
placement and/or construction methods
and/or timing are not practical.

1 Construct a bridge rather than culverts.

1 Simulate the hydrological and physical
characteristics of the natural waterway.

1 Culvert cells span 100% of the main
channel width of a waterway.

Aut hor 6s Not e: 2.1

91 1 do not believe that developers should
have to, or are even able to, demonstrate
that a development proposal is:

- 6maintained to avoi
impacts on matters of state
environmental signi

1 Such an outcome needs to be linked to
possibly the:

- Fisheries Act 1994, or the
- Environmental Protection Act 1994.

Aut hor s Not e: 2.2

T It is noted that t
initial owner of a new culvert, may not
continue to own, or maintain the culvert.

he

1 In many cases the developer will not be
able to demonstrate what maintenance
future owners will undertake.

1 Examples:

- land developers who hand-over the
asset to the council

- private road builders own and operate
toll roads before hand-over to the state.

Not e: 2.3

1 Unsure if this Outcome conflicts with
Acceptable Outcome AO5.14:

Aut hor 6s

- 6The combined widttl
apertures are equal to 100 percent of
the main channel wi

1 Performance Outcome AO2 appears to
focus on the overall
cells, while Acceptable Outcome AO5.14
appears to focus on the total clear opening
(width) of the culvert.

© Catchments & Creeks Pty Ltd
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Performance Outcomes PO3 & PO4 i All crossings

Performance Outcome PO3

Where development impacts on matters of
state environmental significance, development
mitigates impacts and provides an offset for
any acceptable significant residual impact on
matters of state environmental significance.

1 Incorporation of fishways.
1 Use of fish-friendly structures.

1 Retention and/or restoration of natural
vegetation.

1 Off-stream access for maintenance, and
fencing to control stock access.

Photo supplied by s & Creg e
Fishway bypass around a fish barrier

: : & | Performance Outcome PO4

Aspects of development are only permitted
within a waterway where there is a functional

requirement and the development cannot be
feasibly located elsewhere.

Ancillary elements are to be located outside of
the waterway.

' S  No acceptable outcome is prescribed.

]
LS

Photo suppliedby Catchments &Creeks Pty Ltd

Unusual river feature!

AT

Example devel opment opr
not acceptable within waterways because
they can be located elsewhere and still
provide their intendec

T 6storm water treat me
detention basins, water sensitive urban
design structures, gross pollutant traps or
water treatment facilities proposed in a
waterway, when they should be treating
the water quality outside of the waterway
to protect the aquat

‘Sﬁbt&suapliedbg‘i Catchments &Cr R
GPT located at limit of fish habitat (Qld)
“’{" G 4 o A8 } y

Aut hor 6s Not e: 4 .1

T Given that the Codebd
waterway includes all watercourses (which
extend to the headwaters of the
catchment) such an exclusion of
stormwater systems is inappropriate.

1 In addition, floating litter and oil booms (a
form of GPT) in waterways should
continue to be used.

1 | assume this clause means that
Queensland Fisheries has now banned
the construction of all on-stream lakes.

B =i E - &
| Photo supplied by Catchments &CH m g

Floating litter boom (NSW)
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Performance Outcome PO5
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Performance Outcome PO5 1 All crossings

v_ State Code 18
Performance Outcome PO5 is a complex

objective with several Acceptable Outcomes
(AO5.1 to AO5.22) presented.
State Development Performance Outcome PO5 also has an
Assessment Provisions . . . . .
guideline extensive list of information that is to be
St ot 8 Coincting o i ey submitted with any development application.
e The authorés comment s
request are provided below each listed
Acceptable Outcome.
®

Raising Waterway Barrier Works, 2022

Performance Outcome PO5

For the life of the barrier, adequate fish
passage must be provided and maintained at
all waterway barrier works through:

1. fishway(s) that adequately provide for the
movement of fish; or

2. the movement of fish is adequately
provided for in another way.

Acceptable Outcome: AO5.1
FOR ALL CROSSINGS

Hydraulic conditions (depth, velocities and
turbulence) from the downstream to the
upstream limit of the structure allow for fish
passage of all fish attempting to move through
the crossing at all flows up to the drownout of
the structure.

Drowned-out culvert structure (Qld)

[Culvert weir crest

Floodplain flow bypass

—— Controlling
high-flow
weir level

Road culvert with adjacent floodplain lower than the culvert crest elevation
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Acceptable Outcome AO5.11 All crossings

- Road overtopping crest

Floodwater spills across the roadway

Photo supplied by Catchments & Cr

A very high bridge (QId)

1in 100 T
T— I— — —
s0yr| | Peak ||
7
\-+— More realistic hydrograph
—20 / \\
/ N,
> /
gl sl / N
Qo Fish passage N
_-:._? / 1 is possible g
2 7 T
1 N
0 tc approx. 3tc
Time

Simplified flood hydrograph

Aut hor s Not e: 5.1.1

1 Readers should refer to Acceptable
Outcomes AO5.22 for culvert crossings
designed with a flood immunity ARI
greater than 50 years.

1 The drowning out of a structure occurs
when the actual crossing is overtopped.

1 If the approach roads are lower than the
crest of the crossing (i.e. floodwaters first
pass around the crossing rather than over
the crossing), then this should be taken as
the point of structure overtopping.

Aut hor 6s Not e: 5.1. 2

T Given that this Outec
crossingsé, it would
designed to be flood free for the 1% (1 in
100) flood.

1 If we include the usual freeboard, this
would mean the structure would only be
drowned-out during events greater than 1
in 200 year flood.

1 If the future of fish stocks relies on fish
migration for a few hours during a 1 in 200
year event, then we are in real trouble!

Not e: 5.1. 3

1 If acrossing is designed to be fish friendly
for all events up to say the 1 in 20 year
event, then this does not mean fish
passage will not occur during larger
events; instead:

- during a 1 in 50 year event, fish

passage should be possible for
approximately 90% of flood duration.

Aut hor 6s

I Table 2 provides an estimate of the
duration of likely fish passage during a
flood event (presented as a percentage of
the flood duration).

Table 27 Estimation of the percentage of the total flood duration in which fish passage

should be possible

Fish passage Actual flood event (1 in X years)
design storm for ) ) i . . .
the crossing 1in5yr | 1in10yr | 1in20yr | 1in50yr | 1in 200yr | 1in 200 yr
lin 5years 100 95 90 85 80 75
lin 10 years 100 100 95 85 85 80
1in 20 years 100 100 100 90% 90 85
1in 50 years 100 100 100 100 95 90
1in 100 years 100 100 100 100 100 95
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Acceptable Outcomes AO5.2 & AO5.3 7 All crossings
o ¥ & | Acceptable Outcome: AO5.2

For the life of the crossing, the relative levels
of:
1. abed level crossing or a culvert invert

2. bed erosion protection
3. apron scour protection; and
4.

the waterway bed, are maintained to avoid
drops in elevation at their joins.

Aut hor 6s Not e: 5. 2

1 This Outcome cannot be demonstrated at
the development approval phase because
it requires the developer to predict future
works and activities.

91 This Outcome is best achieved through
|l egislation (Fisheri
attached to the development approval.

Predicting the future
Acceptable Outcome: AO5.3

Culvert recessed below an ephemeral waterwa

The crossing and associated erosion
protection structures are installed at no
steeper gradient than the waterway bed

II ,I Downstream g radient.

scour protection

Natural
channel bed

20 (min)
=== Bed graﬂn}

e — 4 4 W
Upstream—T Invert—] T
scour protection 300 mm (min)
(riffle)

Culvert long-section

Fishways steeper than the bed gradient!

Aut hor 6s Not e: 5.3

91 Allrecessed culverts (i.e. culverts that
function as a oO0pool o
literally fail this outcome!

9  This Outcome would:

- prevent erosion protection measures
from being designed as a fishway

- prevent the use of an upstream riffle to
allow the culvert to be recessed into the
bed!

7 : 1 This Outcome needs to be reworded.
Photo supplied by Catc.hrjts& eks Ply L

o S - AR

Riffle upstream of a recessed culvert

© Catchments & Creeks Pty Ltd V2, September 2024 Page 22




Acceptable Outcomes A05 4 & AO5.571 All crossings

plied, by Achraent

Flood debris blockage of a culvert (Qld)

Queensland

Environmental Protection Act
1994

Environmental Protection Act 1994

Acceptable Outcome: AO5.4

The crossing and associated erosion
protection structures are roughened
throughout to approximately simulate natural
bed conditions.

Aut hor 6s Not e: 5. 4

T The 6roughnesso
from smooth clay-based beds to rough
gravel-based beds.

T 6Roughnessd can

- surface roughness (i.e. particle size)

- form roughness linked to irregularities
in the bed, which includes bed
vegetation, which is the primary
roughness of many clay-based beds.

1 However, the roughness in a culvert may
need to be

Acceptable Outcome: AO5.5

Design and maintenance measures are in
place for the life of the crossing to keep
crossings clear of blockages through a regular
inspection program in order to retain fish
passage through the crossing.

Not e: 5.5

T Again, this is a 6d
that is asking the
demonstrate what works will occur in the
future, potentially by a third party (i.e. the
future owner of the crossing).

9 This is best achieved through legislation
linked to possibly:

- Fisheries Act 1994
- Planning Act 2016, or
- Environmental Protection Act 1994.

Aut hor 6s

of w

exi s

greater t

e

(o]
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R RN et e
Photo supplied by Catchments &

Ph > lied by Catchments & Creeks Pty Ltd

Ford crossing of a sand-based creek (Qld)

Acceptable Outcomes AO5.6 & AO5.7 1T Causeway and ford crossings

Acceptable Outcome: AO5.6

The crossing is built at or below bed level so
that the surface of the crossing is no higher
than the stream bed at the site.

(It is noted that this Outcome applies only to
causeway and ford crossings)

Aut hor 6s Not e: 5.6

1 This outcome effectively bans the use of
causeways within fish habitat streams.

1 This will be difficult for many private land
owners that would like to use a causeway
to cross a waterway in their property: BUT,
if we are serious about protecting fish
habitats, then this needs to be done.

1 Designers must be very careful before
designing a recessed ford crossing in
country dominated by cracking clays (not
that anyone would want a recessed ford
crossing).

Acceptable Outcome: AO5.7

The lowest point of the crossing is installed at
the level of the lowest point of the natural
waterway bed (pre-construction), within the
footprint of the proposed crossing.

(It is noted that this Outcome applies only to
causeway and ford crossings)

Aut hor 6s Not e: 5.7

1 If we are banning all causeway crossings
within fish habitat waterways, and if a ford
crossing, by definition, followed the bed
level of the waterway, then this outcome
seems inevitable.

© Catchments & Creeks Pty Ltd
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Acceptable Outcomes AO5.8 & AO5.91 Causeway and ford crossings
' G 58 Acceptable Outcome: AO5.8

There is a height difference between the
lowest point of the crossing and the edges of
the low-flow section of the crossing so that
water is channelled into the low-flow section of
the crossing.

(It is noted that this Outcome applies only to
causeway and ford crossings)

Aut hor 6s Not e: 5.8

1 Ford crossings traditionally only exist on
sand-based and gravel-based waterways,
which either dlawndt h
channel, or if one does form from time to
time, its location is highly variable.

1 Aford crossing of a rock-based waterway
is simply the rock bed.

1 If the intention is to replace causeway
crossings of clay-based creeks with a
sealed (i.e. concrete) ford crossing, then
the practicalities of this outcome will be
questionable.

Acceptable Outcome: AO5.9

The level of the remainder of the crossing is
no higher than the lowest point of the natural
waterway bed outside of the low-flow channel.

(It is noted that this Outcome applies only to
causeway and ford crossings)

Aut hor 6s Not e: 5.9

1 Insand-based and gravel-based
waterways, the base of the crossings is
the natural bedd it must never be sealed
(e.g. concrete) because this would
interfere with substrate migration.

1 Inclay-based creeks, this outcome does
not appear to be practical.

1 lam unsure what this Outcome is trying to
achieve (which does not mean the clause
is wrongd just that | do not understand it).

Concrete crossing of sand-based creek
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Acceptable Outcome AO5.10 1 For bridges only

;|

Photo supplied by Catchmerits:

Rail bridge (Qld)

Waterway

IS

Floodplain :
Riparian

Outer bank

Definition

Photo supplied by Catchments & Creeks Pty Ltd,

Bridge over a wide river

igd by CatchmemS@iCrs

%
g e Sy

- -
R

Wide floodplain near Longreach (QId)

of a 6

Acceptable Outcome: AO5.10 for bridges

Bridge support piles are not constructed within
the low-flow channel and do not constrict the
edges of the low-flow channel, and the
number of piles within the waterway are
minimised.

(This Outcome only applies to bridge
crossings)

Aut hor 6s Not e: 5.10. 1

1 Section 2.1 of State Code 18 states that a
waterway, as defined in the Fisheries Act
1994, includes any watercourse.

T The O6Di ct i BisheriesyAdt 199
refers to the Water Act 2000 for the
def i ni twatercoursed . a 6

1 The Water Act 2000 defines a
6watercoursed in
Section 5, which is reproduced and
discussed over the following three pages.

Cha

Aut hor 6s Not e: 5.10. 2

1 The author could not find a definition of a
dow-flow channel' in State Code 18,
Fisheries Act 1994, or the Water Act 2000.

T I'n the case of cofbwt
channel is normally the full width of the
channel bed.

1 Insuch a case, the task of not
constructing bridge piers in the low-flow
channel would be problematicd bridges
such as shown (left) would not meet this
outcome.

Not e: 5.10. 3

1 Inthe case of some western Queensland
6rivers6, the width
literal definition of a waterway is accepted)
can be as much as 100 km.

Aut hor 6s

1 If this Outcome were taken literally, it
would mean:

- raised (earth fill) road embankments
would not be allowed across floodplains

- some bridges in western Queensland
could be as much as 100 km long, with
minimal piers over that 100 km.
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Water Act 2000, Chapter 1, Part 2, Section 51 Meaning of watercourse
5 Meaning of watercourse (as at 2000)

(1) A watercourse is a river, creek or other stream, including a stream in the
form of an anabranch or a tributary, in which water flows permanently or
intermittently, regardless of the frequency of flow eventsd

(&) in a natural channel, whether artificially modified or not;

or

(b) in an artificial channel that has changed the course of the stream.
(2) A watercourse includes any of the following located in itd

(@) in-stream islands;

(b) benches;

(c) bars.
(3) However, a watercourse does not include a drainage feature.
(4) Furthero

() unless there is a contrary intention, a reference to a watercourse in
this Act, other than in this part or in the definitions in schedule 4 to the
extent they support the operation of this part, is a reference to
anywhere that isd

(i) upstream of the downstream limit of the watercourse; and
(i) between the lateral limits of the watercourse; and

(b) a reference in this Act to, or to a circumstance that involves, land
adjoining a watercourse, is a reference to, or to a circumstance that
involves, land effectively adjoining a watercourse.

Note for paragraph (b)d

Generally, the non-tidal boundary (watercourse) of land bounded by
a watercourse, as provided for under the Survey and Mapping
Infrastructure Act 2003, would not correspond precisely with the line
of the outer bank of a watercourse under this Act.

(5) In this sectiond
adjoining includes being bounded by, being adjacent to, or abutting.

lateral limits, of a watercourse, are the outer bank on one side of the
watercourse and the outer bank on the other side of the watercourse.
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Water Act 2000, Chapter 1, Part 2, Section 5A 1 Meaning of outer bank
5A Meaning of outer bank (as at 2000)

(1) The outer bank, at any location on one side of a watercourse, isd

(a) if there is a floodplain on that side of the watercoursed the edge of the
floodplain that is on the same side of the floodplain as the
watercourse; or

(b) if there is not a floodplain on that side of the watercoursed the place
on the bank of the watercourse marked byd

(i) a scour mark; or
(i) a depositional feature; or

(iii) if there are 2 or more scour marks, 2 or more depositional features
or 1 or more scour marks and 1 or more depositional featuresd
whichever scour mark or depositional feature is highest.

(2) However, subsection (3) applies if, at a particular location in the
watercoursed

(a) there is a floodplain on one side of the watercourse; and
(b) the other side of the watercourse is confined by a valley margin.

(3) Despite subsection (1)(b), the outer bank on the valley margin side of the
watercourse is the line on the valley margin that is at the same level as the
outer bank on the other side of the watercourse.

(4) Despite subsections (1) to (3), if under this part the chief executive has
declared an outer bank on a side of a watercourse for any length of the
watercourse, the outer bank on that side of the watercourse for that
length is the outer bank as declared by the chief executive.

(5) To remove any doubt, it is declared that an outer bank of a watercoursed

(&) can not be, or be a part of, an in-stream island, bench or bar located in
the watercourse; and

(b) can not be generally closer to the middle of the watercourse than any
part of an in-stream island, bench or bar located in the watercourse.

Waterway (Fisheries Act 1994) and Watercourse (Water Act 2000)

A
Y

The width of the
Low-Flow Channel
depends on the width
of the flow during

Floodplain w'

3 4
i

Riparian extended periods of Riparian
dry weather
Outer bank Outer bank
Defining the | imits of a O6waterwayd and a 0\
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An overview of the Water Act 2000 definition of a watercourse
State Code 18 and Fisheries Act 1994

Note; the following discussion represents only
the authorés opinion.

et { State Code 18 refers to the Fisheries Act
1994 for a definition of a waterway, which
includes any watercourse.

T The 6Di ct i BisharreyAct 1094

refers to the Water Act 2000 for a
def i ni twatercoursed a 6

Fisheries Act 1994

Fisheries Act 1994

Water Act 2000 7 Watercourse

1 Chapter 1, Part 2, Section 5 of the Water
ARR] Act 2000 referstoad wat er @ ur ¢
Queensland including:

Water Act 2000 - anywhere that is upstream of the
downstream limit of the watercourse,
which would take it to the top of the
catchment; and

- between the lateral limits of the
watercourse (see below).

1 Note: Part 4b in this definition only applies
to the Water Act 2000.

Water Act 2000 o
Water Act 20007 Lateral limits

e 1 Chapter 1, Part 2, Section 5 of the Water
Lateral limit Act 2000 also definesthe 6 | at e r afl
a watercourse as being between:

- 6t bueer bank on one side of the
watercourse and the outer bank on the
ot her side of t he v

A

Water Act 20007 Outer bank

1 Chapter 1, Part 2, Section 5A of the
Water Act 2000 definesthe6 out er

- ifthere is a floodplain on that side of the

watercourse [then the outer bank is] the
Lateral limit edge of the floodplain that is on the
same side of the floodplain as the
watercourse; or

- if there is not a floodplain on that side of
the watercourse, then it is defined by
the same level as the outer bank on the

iparian

Outer bank

Waterway

A

48 .
S other side of the watercourse.
Floodplain ‘!“N" Aut horés Note: 5.10. 4
T Riparian 1 State Code 18 appears to adopt a
definition of a oO6wat

the full width of the floodplains.

1 This issue can be resolved by the Code
adopting its own definition of a waterway.

Outer bank

Outer bank
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Acceptable Outcomes AO5.11 & AOS.

4

)

el
Smooth, non-fish-friendly abutments

S
by. hments & Creeks Pty

Single span bridge (NSW)

[

Single span bridge (Qld)

127 For bridges only
Acceptable Outcome: AO5.11 for bridges

Bridge abutments and bank revetment works
do not extend into the waterway beyond the
toes of the banks.

(This Outcome only applies to bridge
crossings)

Aut hor 6s Not e: 5.11

1 Clarification is required to confirm that the

term 6banksd refers
(channel banks) adjacent the channel, and
not the upper banks (outer banks) at the
edge of the floodplain.

Otherwise, refer to comments as per
Acceptable Outcome AO5.10.

Acceptable Outcome: AO5.12 for bridges

Suitable fish habitats are maintained within the
low-flow channel.

(This Outcome only applies to bridge
crossings)

Aut hor 6s Not e: 5.12

1 This Outcome should be easy to achieve
for bridge crossings.

The author expects that most fish will be
able to squeeze under this bridge (left)d
this is what can happen when you try to
avoid central piers!
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Acceptable Outcomes AO5.13 & AO5.14 1 For culverts only
T R S RN Acceptable Outcome: AO5.13

Culverts are only installed where the site
conditions do not allow for a bridge.

(This Outcome only applies to culverts)

Aut hor 6s Not e: 5.13

1 I struggle to think of any site condition that
would allow a culvert, but not allow a
bridge.

1 | believe this Outcome effectively ends the
use of culverts at any fish habitat
waterway.

1 This clause does not appear to take into
account the waterway grading system
presented in the Spatial Data Layer.

Acceptable Outcome: AO5.14

The combined width of the culvert cell
Desirable minimum culvert width apertures are equal to 100 percent of the main
Mid-bank width channel width.

High bank

Low bank

(This Outcome only applies to culverts)

Aut hor 6s Not e: 5.14

1 This Outcome refers to the clear width of
the culvert, which would exclude the legs
(vertical sides) of box culvert cells).

1 Unsure how this Outcome would apply to
apipecul vert (what is

1 If taken literally, this Outcome excludes
culverts that have a combined width
greater than 100 percent of the main
channel width.

1 | believe appropriate fish passage can be

Pipe culvert (Qld) achieved without such an outcome.
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Aut hor 6s Not e: 5.14 (continued)

Possible 6negatived cc
Outcome

E

9 Queensland Fisheries should think
carefully about the possible negative
consequences of this Acceptable
Outcome.

1 These consequences could include:
- increased risk of bank erosion

- increase disturbance to the waterway
banks

- road designers may begin to locate
crossings at wateryv

ippl ":i\-m Creeks Pty Ltd
Define the channel width in this case?

Potential non-fish-friendly outcomes

1 The author could not find a definition of a
@&hannel width' in State Code 18, Fisheries
Act 1994, or the Water Act 2000.

1 Ifitis assumed that the channel width is
defined by the width of the channel at the
el evation of the <cha

- this would require excavation into the
protected riparian vegetation

- increased hard engineering to stabilise
the excavated banks

_ _ - increased large-scale turbulence.
Plan view of a 100% width box culvert

Increased disturbance to the waterway
banks

1 In many channels, the top width of the
channel can be much greater than the
width of the channel bed.

9 This means the channel width can be
more than three times the bed width.

I That means this outcome could double, or
even triple, the cost of the culvert.

1 Rapid flow expansion and contraction
through a flat-bed culvert would be
significant.

Potential large-scale turbulence

Stepped box culverts

1 A potential solution would be stepped or
staggered box culverts where the floor of
each culvert cell matches the local bank
height.

1 The foundations of such culverts can be
expensive.

Variable-invert multi-cell box culvert
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