Sustainable Stream Management
in North-East Queensland:

Stabilisation for Rehabilitation
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How important are healthy streams?

he answer depends on how highly von salue [ood, clean water,
drainage, recreation, energy. fertle land, a pleasing landscape in which w
iive, communication and transpart - bacause healthy streams (and in that

we incfude rivers) contribute significanty to all of those.

Streams aiso provick: lood and habizat for animabe and plants, assist in the ovcling
ol nutrients and play a vital role in the conversion of carbon - the fundamental
building Bock of afl life,

Healthy streams are, therefore, VERY importaint. But. wiless streams are peotocted
and maintained. thelr quality declines

nnail (on go wrong:

|

b probilems that can beset sireams ane as numierons i the roles which
they play. Many of the problems result from the pressure of human use
especially H that is not carefully planned. For example:

dams built to slore drinking water modify the Now regime and change the
SEPEAM ervironmeni;
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significantly to poos water quatity

extraction of sand and gravel, the encroachment of agricultre, urban
deveopment and even recreation can kead to erosion, fooding, loss of instream
hiabirar, sedimentation and reduced water quality;

activities in the catchment, and diffuse and poim-source pollution, can affact
srearn, extuarine angd marine environments: and

degradation of streams Gin result in damage to property, roads and bridges,
loss of productive land, lowered amenity value. decreased ecotourism and
boss of essential species

Clearly, aifof these problems have costly social, econontic and environmental
implications - and a/lare evident in north-east Queensland streams.
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Why are the streams of north-east Queensland
special?

he combination of climate, geology, ecology and landuse of north-east
Queensiand means that the streams of the region regquire spocial treatment.
tailored to the often extrente natural conditions.

North-east Queensiand has:

Some of the highest annual rainfall in Australia - on average. more than
2,000emm of rain falls each year in many mﬁlunmlstnﬂwn:-gnn.mmmnw
receiving up o 4,000mm;

Marked annual and seasonal variability - rainfall and streamflow patierns
vary sigmificantly between years and between scasons;

A regular threat of cyclones - with highly damaging winds, heavy rainfall
and major flooding:

Channel capacities which decrease downstream - leading 1o overbank and
distributary Nood flows;

Floodplains consisting predominantly of alluvial deposits - which aliow
streams {o migrate and change their course refatively quickly through the
land=cape, and which are prone to bank stumping and scounring;

Large arcas of high conservation value - in pamicular the Wet Tropics
Rasnforest and Great Barrier Reef Workd Heritage Areas, which support diverse
agueatic and terrestrial plant and animal communities; and

High dependence on agriculture and tourism/ecotourism - both ol which
have the potential i impac strongly on. and benefit from, streams

Helping streams function well

any of the problems associated with streams artse [rom their inherent

Instability - tha is, their tendency 1o change over time. This tendency is

olten exacerbated by human use. Effective stream management aims
for a sustainable compromise between natural stream functions - including
irestabiliy - and human ose.

Historically, approaches 1o stream management have overlooked the naturally
dynamic nature of streams and attempted 1o righdly control them, Treatments
were often based en techniques developed for conditions which dilfered greatly
Froms those found in nerth-cast Queensland, fadling to take into consideration the
range of factors which influence the behaviour of streams. In many casesthey
were ineffective - and in some they aciually made worse the problems they
attempted 1o salve.

Effective stabilisation and rehabilitation of streams require environmentally
sensitive approaches. In many cases, vegetation may be usad successfully in
combination with other techniques. Emvironmentally-sensitive approaches are
based on working with the nanural changes In a stream, ol against them

The broad framework for selecting and implementing appropriate treatments,
and examples of some of the stream stabilisation work undertaken in the region
are summarised in this brochure. For fusther details and examples, see Stream
Stabilisation for Refabditation in North- East Queensiand, published by the Land
and Water Resources Research & Development Corporation, Canberra
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How problems cam occur

the wily streams naturally function and the way they are used by humans,

Pml‘-lrlrlr: with streams ccour when there Is a conflict between
Probiems may arise from natiral processes or they may be haman-induond.

Probliems can arlse when:

pressures applied by humans impinge on natural stream processes |lor
example, when flow regulation for imigation and water supply, increased
sedimnent and nutrient runofl from agriculture in the cnchment, or extraction
of sand and gravel from stream beds alters the namral Sreamflow patterns,
increases sediment koads in the water, changes the shape of the stream bed or
banks, and degrades stream habitats);

natural stream processes allect human use of the stream and surrounding
land {for cxample, when floods, erosion, sediment transport and migration of
the stream channel Rood urban developments, erode agricultural land. dog

I et Frosar Cverrasing - .
Tt Ciriin e ey s AU pumps with sediment, and move streams away from bridees):

natural stream processes combine with human pressures to impinge on
human uses of the streams and surrounding land (for example, when
Hooding and erosion, accelerated by urhan encroachment and catchment
Landuwse change, affect waler supply and road infrastructure).,

Problems can arise from ‘direct’ pressures - that is, activities in of close o the
stream - of ‘indirect’ peessures - that 15, activities elsewhere in the catchment

Whiere the problents relate o dinec pressures, a local response may suffice. Whene
the problems relate to indirect pressures, the response will need to be caschment-
hasged

Wharever the causes of the problem, the oucome can be severe environmental,

soctal and economic damage, Understanding the ciuse Is a large pantof finding
the righs salution.

The types of problems arksing from bmen presauzes are Bed on page 5. Examples
of such problems in north-east Queensland are provided on page &,
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The types of problems arising from humen pressures - major relationships

Pressure
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Exomples of stream problems in north-eost Queenslond

FProtlem
Bank Scour
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Examples
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berds where degraded ripariin vepetation kuves banks unpeotected.

Common followdrg Mooding in brger strengs such as the Burdekdn, Herbert and Pioneer Rivers.

cmmmmmmmmmmmmmmm
Herbert, Haughton, Burdekin, Don and Proserpine Rivers),

Uncommon on coastal Moodplains. excep at bridpes and other structuses: gully erosion in
upland areas such as the Atherton Tableland.

Conunon in lowkind streams froem the Daintree to Pioneer Rivers, particulardy in the estuarine
reaches; instream vegetation often grows and Booding s more severe, Sediment sources indude
rouds, stock tracks. bare paddocks, urban developments and eroding banks.

Threat of major course changes in the Herbert, Haughion and Burdekin Rivers. Channe anoffs
are immminent on the Daintree, Sewuth johnstone and Herbert Rivers.

Ubiguitous on lowland streams from the Dalntree to Ploneer Rivers, Streambanks are altered

and m&n?mm“m and integrity Is severely reduced. Maln cause is dearing and
slock wrazing of streambanks.

Severe sodimentation and trvaskon of exath graeeses in many lowland sreams. Bod morphology
is allected by aggregate extraction in the Mulgrave and Gregory Rivers. Loss of habitat for in-
shore fishenes.

Contaminants such as ofganis matier, boodes, heany metals and nutricots may be infroduced
froem wrban, agricultusal and industrial activities. Nutrient, sediment and chemical loadings
ate devated In many bwland streams: conoern about transfer of sediments and nutrients W
the Great Basrier Reel.

Dams constructed on the Barron, Bardekin and Proserpine Rivers have aliered downstream
floond and flow regimes; concern about the effects on instream Lruna and growth of vegeaation
in the stream

Loss of agricultural Land and crops, and damage 0 farm (afrastrecture common froe the
Dadegree 10 Pronoer Rivers. Catchment chearing can lead to Lirge changes s streamiflow.
Fipuruen snd inedresem habvad degradatvn and water quakty fedude recreation valucs
on most lowland sreams from the Daintree River to the Poncer River.

Riparian and instream babitat degradation snd degraded water quality rodude conservation
values on most kowland streama from the Daingree River to the Pioneer River
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finding the appropriate solution

he identification and implementation of appropriate solutions to stream
probiems requires:

detaited understanding ol the wirys streams naturally luncion;
awareness of the present and anticipated human use of the stream;
appreciation of how pressures and ircammenis interac with natural funcdons;
understanding of the cause(s) of the stream management problem; and
chear definition of the management objectives.
Understanding the way in which a panticular stream naturally works reguires a
knowledge ol the size and shape of the catchment, the range of stream fows,
stream channet characenistics and the ecolony of the sireany. Similar information
is needed to understand what changes human intervention in the natural process
are likely to bring about. It is only with such information that steps Gin be taken

o it the damaging impact of human activity on streams and (o reap the benefits
which come with natural stream functions

sircam management sirategics may inclhide stabilisation, rehabilitation,
caichmient management and food mitigation. This brachure and the acompanyving
reference publication, Stream Siabitisarion for Rehabilftation in Northi-East
Querrshand, Tocus on stream stabilisition for rehabilitation, which inchades:

revegetation

alignment training;

bank protection and stabilisation; and
erade control

These siream bank stabilisation measures will all benedit from the incorporation
of vegetation and the rehabilinsion of the physical and biological condition ol
the stream. In some cases, the use of vegetation will be effecive on its own, Mon
inierveniion can ..I.=!-u.1 bean .'L|!I|'IILl[l!I.IIJ.‘LIEI’.:flII.

The fellowing [ve phase/10-step process Is recommended for develoging
appropriate solutions to stream management problems.
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Project phases ond steps

The concept phase

The feasibility phase

The implementation phase

The monitoring and
maintenance phase

The review phase

covers the steps from recognising thar a problem exists to
identifying likely solutions

It involves estimating the magnitude of the problers; identifying

s impact on human acivity, the natural and human-induced

cneses of the problern: and the short-listing of managenent options
Beainst selection oriteria which refiece the desired outtcomes.

involves working out which of the possible solutions is the
best one for the specific site

The steps involve the theoretical testing of options.on the short-
list amd the selection of the one option, or combination of options,
which best meets the selection eniteria, values and constraings of
the profect. The tseof usive vegetation is ikely (o be a component
of many, if nar all, trearments.

sees the solutlon being put Into practice

Inmplementation fnvolves the preparation of detalied designs of
the treatments) as well s dexafied plans about how the sreatent
5 far be miplenertted (in terms of, for example, protection of the
site during constriction and/or replanting).

involves checking that the treatment implemented is operating
as expected

Inevitably. even the besi-designed wearments will reguire
iriginteriance (especially in the early stages) and monitoring for
unforeseen culcomes. The tisks involvesd in this phase need to be
detailed in the implementation plan and performed regularly so
that any unwanted results can be ideritified and addressed quickly.

assesses the overall success or faflure of the treatment

Documenting the successes and filures of the project. what
changes were made from the initial plan during the course ol the
project as a result of monitoring, and whar would be done
differently in futnre & valuable infommanon fy stream management
practitioners, and should be made public for others,

Throughout the project, consuliation with a range of experts and

with stakeholders will be tecessary in oeder 1o avoid further
problems arising from the “solution”.



Likely Suitability of Strafegies and Trealments to meet Streom Management Objectives
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structure). Vegetation should be considenad as an adjunct 1o all treatments.
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Iraal stabilbation wovils
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Case Study | - Herbert River Anobranch

hie rehabilitazion site on the Herbert River Anabeanch is kcated In the Wet

Tropics. Much of the native vegetation on the Herbert River floodplain fas

been deared for the cultivation of sugarcane. A significant portion of the
riparian forest has been cleared, keaving thin broken corridors, Lirgely infested
with exotic species

Sections of the bank have failled due to slumping. Substantial seepage flows
aceur from the permeable strata a1 the base of the shumps during and after rxinfall
and Moo evenits.

Remedial works were implementad at the site following bank fallure in a flood in
February 199

Four different teatments were instalked as trials for monitoring and demonstration
over a 300 metre lenigth of shumped bitnk. A section of relatively stable, untreated
bank with some native vegetation was also retained. Each wreatment included a
10 metre wide revegetated strip on the top of the bank where the landholder
released the kind from cultivation. The treatments were:

1. rock revetment, longitudinal subsurface drainage, bank battering and
revegebtion,

2 rock revetmient and revegetation (fock placed from within the gream);

3. revegetation: and :

4 lareral subsurface drainage {installed by directional driliing from the top of
the bank).

The works have provided useful Information on the relative costs and meries of
various teatments. The comventional rock revetment and bengitudinal subsurface
drainage pipe can be used effectively with revegetation of the upper bank
(Treatment 1), Rock revetment was suocessfully placed from within the stream o
presonve the exiaing native vegetation on the bank [Treatment 2). The revegetation
[Treatiment 3) has performied sitisBctorily to date. The lateral subsurface drainage
pipe, although refatively expensive in this installation [Treatment 4), wits very
effective in removing subsurface water and may be a viable treatment for protecting
infrastructure in steep sites, where access can only be readily obtained from the
top of the bank. The monitoring data have assisted In an understanding of
subsurface water responses 10 Mood conditions, and in the modelling of
streambank condithons. Collaboration with the landholder has enabled re-
establishment of a reasonable iparian zone width af the site.
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Case Study Il - 0 'Connell River

T.n-iuim.mmm the O"Connell River is located in the imokst central
ooast regon. ks foodplain has boen extensively dearad for sugarcane
farming, and cultvation often cxtends 10 the very edge of the sreambank,
desttoying native riparian forest. Cattle grazing is common in the hinterland
Sand and gravel have been extracrad from the river upstream of the s2¢.

The bunk at the site has migratad up to 300 metres since 1935; 2 food in 199)
erodod up 10 60 metres of strcamband, owering the naturl kevee and thecatening
avulaon into the adioining depression. Streambanis are subsient to fluvial erosion
and o shusmping hypical of tdally- infloenced allivial banks

Reznedial works at the site were implernented in 1996 An ecologically. sensitive
approach was adopted. 2nd treatment options that would protect the aquatic
hushitats as well as meet wtilitarian requirements such as eroshon peotevtion. were
farvourad

The remedial works were installed over 2,100 metres of eraded bink, A bank
protection STegy using rock revetment was adopled For the upstream section,
while aligament tralning retards were adopted for the more severely eroded
downstream section. Vegetation establishment retards were used (n conjunction
with the rock revetment, with the alm of increasing Mow resistance, encouraging
sediment deposition. and enabling permanent vegetation growth, In addition to
these functions, (ke alignment training retards were intendied o shift the erotive
currenis awty (rom the bank and reinstae instream habitat. Each component
included a 20 metre wide revegetated riparian strip where landholders have
refeasod the Land (rom cultivation.

A maoderate flood in March 1997 cused brle damiage. The rebhabibitation peogram
b peovided 3 wsefid Semonitration of how various mreatments can by indograted
In 20 ecologically - semsitive manner. Collaboration with the landholders has
enabind 2 reasonalid riparian pong 10 be re-cstabliishod at the siie
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Pointers fo hassle-free projects
Pm::mmmwmmm-

1. Landholders, community groups and government agencios arce imvolved in
identifying peoblems, setting objacrives, and determining appropriate
stabiliation and rehabilitation eatments,

L A srateghe approach, which attempts 1o address problems befoee they
bevome severe, bs taken.

3. Where necessary, multiple objectives. which incorporaie ecological, aesthetic
and cultugal values, are adopted.
4. Intervention is combined with natural recovery. This approach is mose

likely to be effective than Is cither a policy of absolute control o a policy
of abandonment to complete naturalness.

5, Hydeological, geomorphological, scological and socko-economic factors are
. Lakoen into account. This may involve secking specialist advice 1o ensure
that natural stream processes are conshdered, and thae the canses, not
merely the symptoms, of preblems are addreséed,
6. Any treatment implemented allows both human and ecological stream
functions to be malntalned in the long term.

7. Projects are planned and implemenited in the light of both the site and the
catchment, recognising the different influences and processes that eccur
at these different sakes.

& Al invodved in the project operaze according 1o agreed envisonmental
requirernents 2nd in accordance with health and safety requirements.

Further ossistance

« Stream Stabllisation for Rebabilitation in North-East Queensland,
published by the Land and Water Resources Research & Development
Corpotation (LWRRDC), Canberra.

+ Ross Kapitcke
School of Engineering
Jarnes Cook University
Terwnsvibie, 4211
Quocnsland

P (0747814810
Faw  (ON4TTS 1184
Email: ross kapitzkedjou.edu.au

« Your local officers of the Department of Natural Resources, Landcare Group,
Catchynent Manngement Group, o River Trust
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