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Introduction
TheFitzroyBasinAssociation(FBA) is acommunitybasednaturalresource
managementgroupstructuredasapeakbodyof sectorgroupsin theCentral
Queenslandregion. It hasbeenin existencefor abouttenyears,andin 2002was
chargedwith responsibilitiesofaregionalbodyundertheNationalActionPlanfor
Salinity andWaterQuality (NAPSWQ). Its geographicalareaincludestheFitzroy
Catchment,a focuscatchmentfor theNAPSWQ,andtheassociatedcatchmentsof
BoyneandCalliopeRiversandcatchmentsofthe Curtis andCapricorncoastal
streams.Theregionalnaturalresourcemanagementplan,currentlyunder
developmentby FBA, is nearingcompletionandshouldbeavailablein draftform for
commentwithin weeks.

FBA, asacommunitybasednrmgroup,believesthatnaturalresourcemanagement
hasnodistinctboundariesofinfluenceandimpact. Therefore,communitiesshould
havepowerto makedecisionsregardingnaturalresourcemanagement,asthese
decisionswill affect social,political, cultural,economic,andenvironmental
dimensionsofthosecommunities.

As theregionalbodyfor thepurposesofplanningandinvestmentoffundsthroughthe
NAPSWQ,FBA hasavestedinterestin thequality andquantityofscienceto support
thoseactivities. It shouldalsobenotedthatdrylandsalinityproblemsarenotas
apparentin theFitzroyBasinasin somesoutherncatchmentsandthat thebig issuein
this catchmentis elevatedsedimentlevelsin streamsandwaterways.It is with this in
mindthat wemakethis submission.

FITZROY BASIN ASSOCIATION
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Responseto terms ofreference

a) Useofthe salinity sciencebaseand researchdata (including the
developmentofnew scientific, technical,and engineering knowledge)in
themanagement,coordination, and implementation of salinity programs

Knowledgeof salinity andthesystemsthatdrive it is notwell advancedin theFitzroy
basin. TheSalinityHazardMapfor thecatchment,developedthroughaStateLevel
InvestmentProgramundertheNationalActionPlanfor SalinityandWaterQuality
(NAPSWQ)wasreleasedlastyear. Theprojectto developthatmapusedthebest
scienceavailableandits productionis a stepalongthewayto improvedinformation
formanagement.A workshopheldby FBA (reportAppendixA) afterits release
determinedthatarisk mapto augmenttheHazardMap is neededso thatreal
managementdecisionscouldbemadeatlocal (on-property)throughto regional
levels. In orderto developtherisk map,thefollowing is required:

1. Morespecificknowledgeoflanduseat ascalecomparablewith theSalinity
Hazardmap,throughmappingof agriculturalpractices

2. Improvedknowledgeofleakinessattributesof soilsundertheselanduses
3. Improvedknowledgeofgroundwaterflow systemsattendingtheselanduses,

regolith,andsoil types
4. Assimilationandinterpretationofthis newknowledgeto determineareasat risk

of salinisationandthereforerequiringmanagementto reducerisk.

Other StateLevel InvestmentProjectsrelatingto salinityarebeingimplementedin
theFitzroybasin. Outputsfrom theseprojectswill significantly increasethe
knowledgebasefrom whichdecisionsmightbemade,andwill provideinput into the
developmentofa salinityrisk mapfor thebasin. TheFitzroyBasinAssociationis
likely to investsomefundsin thedevelopmentofthismapandassociated
managementprogramsflowing accreditationoftheregionalnaturalresource
managementplan.

Thereareno large-scalesalinitymanagementprogramscurrentlyoperatingin Central
Queenslandin eitherrural orurbanareas,althoughprogramssuchastheSustainable
FarmingSystemsprojectincorporateconsiderationsofsalinity.

b) Linkages betweenthoseconducting researchand thoseimplementing
salinity solutions, including the coordination and disseminationof
researchand dataacrossjurisdictions and agencies,and to all relevant
decisionmakers (including catchmentmanagementbodiesand land
holders)

Muchinteractionanddisseminationoccursacrossjurisdictionsandagencies,
however,manyoftheseinteractionsoccurthroughpersonalrelationshipsandnot
particularlywell supportedby structureorprocess.In theconventionalresearch—
extensionmodel,scientificfindingsareincorporatedintoextensionprogramsthrough
person-to-personinteractionsamongstaffofagenciesthatcarryoutboththeresearch
andtheextension,andfrom personalrelationshipsdevelopedamongresearchersof
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associateddisciplinesin differentagencies.Thatis to say,transferofknowledge
happenswithin agenciesorwithin disciplines,andthis continuesto bethecase.

With theintroductionofregionalbodiesinto thechangeprocess,thereareneither
same-disciplinenorsame-agencystructuresandprocessesto supportdisseminationof
findings. Theonusis on regionalbodiesto supporttheiractivitieswith sound
scientificfindings,but themeansof accessingthosefindings is verymuchat the
mercyofpersonalrelationshipsdevelopedbetweenstaffofregionalbodiesand
individualswithin researchagencies.While agencystaffmembers(at apersonal
level) areusuallyveryhelpful in providinginformationandadvicewhenrequested,
supportat an organisationallevel within agenciesis not soforthcomingfor avariety
ofreasons,suchasresourceallocationconflicts,conflictwith organisationalpriorities
etc. In addition,specificrequestsonspecifictopicscanleavegapsin strategic
informationrequiredto createholisticpictures.

Regionalbodieshavearesponsibilityto developcloselinks with resourcemanagers
andthroughtheserelationshipsto helpfacilitatechangeatthepropertylevel.
Therefore,theholdingofstrategicknowledgewithin, andin closeandeasyaccessto,
regionalbodiesis vital to thesuccessofprogramssuchasNAPSWQandNHT2.
Thus,amorestructuredapproachto thedisseminationofinformationto, and
communicationwith regionalbodieswill bea critically importantelementofboth
researchprogramsandimplementationprograms.

In theseearlydaysofregionalbodies,muchofthedisseminationoccursthroughthe
developmentofpersonalrelationshipsbetweentheregionalbodies’ science
coordinator(if theyhaveone)andresearchers.This leavesthatbody, andresource
managers,opento a gapin sourcingrelevantinformation,shouldthescience
coordinatorleave,orif insufficientfundsareavailableto maintaintheposition.
Technicalpanelscananddo provideadvice,butmembersofthesepanelsareusually
employedby agencies,theprioritiesofwhichwill placeotherdemandson those
members’time, thustheywill usuallyberesponsiveto requestsratherproactivein
deliveringinformationandadvice. In otherwords, thisarrangementis not supported
by structureorprocessto thedegreethat it couldbe.

As theNAPSWQis implemented,developmentofstructuresandprocessesfor
dealingwith disseminationof scienceto regionalbodiesandthenceto resource
managersmustbeconsidered.In someregions,wheretherehasbeensignificant
work donewith respectto salinityandits ameliorationandprevention,thereare
probablygoodworkingmodels. In regionssuchastheFitzroybasin,little workhas
beendonewith resourcemanagersin managementandmoreespeciallypreventionof
salinity. Developmentofpersonalrelationshipswith researchersis a fragileway to
handlethis importanttask.

c) Adequacyoftechnical and scientific support in applying salinity
managementsolutions

As discussedabove,knowledgeaboutsalinityprocessesanddriversin theFitzroy
basinis notwell advanced.Thereareno large-scalesalinitymanagementprograms
runningin theregion,andtherefore,adequacyoftechnicaland scientificsupportis
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notan issueatthis time. Followingdevelopmentoftherisk map,its information
shouldbe incorporatedinto thedevelopmentofsustainableproductionsystemsand
propertymanagementplans. Thatstepwill requiresignificanttechnicalsupport,and
in theinterim, resourceallocationwithin agenciesshouldconsiderthisneed. Should
amagicwandproducearisk maprightnow, it is unlikely thatsufficient technical
supportwouldbeavailableto incorporateits informationinto implementationplans
operatingin this region. Agencystaffmembershavesufficientlevelsofknowledge,
butallocationoftheirresourcesto thatspecifictaskcouldbeproblematic.

Forfurtherinformationorclarificationonanypointin this submission,pleasecontact

Claire Rodgers
Scienceand KnowledgeCoordinator
Fitzroy BasinAssociation
Phone0749212033
Fax 0749212860
Email: c.rodgers(~c~~u.edu.au
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Salinity workshop

North StreetAnnexe
Rockhampton

~ December2002

1.0 Participants
ChrisCarroll GavinGraham
SuzieChristensen JustinLane
BruceCowie Bob Noble
BruceForster CohnPain
Mat Gilfedder BarbaraWildin
IanGordon ClaireRodgers

1.1 Apologies
JayneKuskie Neil Hoy

2.0 Acknowledgements
GavinGraham,QDPI, CohnPain,GeosciencesAustralia,andMat Gilfedder,CSIRO,
areacknowledgedfor theirassistancewith thepreparationof this reportandtheir
reviewofdrafts.

3.0 Background

As theFitzroybasinAssociation(FBA) acceptsits responsibilitiesundertheNational
ActionPlanfor Salinity andWaterQuality (NAPSWQ),it hasanincreasingneedfor
goodscientificadviceto ensurethatinvestmentsmadeunderthatandotherprograms
arewiseandwill provideagoodreturn. Thestateofknowledgeofdrylandsalinityin
theFitzroyregionis notasadvancedasin otherregionssuchastheMurray-Darling
catchment,andpublic awarenessof issuesis certainlybehindthatin someother
regions. Therefore,FBA soughtto gainaconsensusscientificview on thestatusof
knowledgeandunderstandingofdrylandsalinity in thebasinandto gainan
appreciationoftherelevantgapsin thatknowledge.

4.0 Methodology

Focusquestionswerepreparedto guidediscussionsandensurethattheoutputstayed
relevantto FBA’s needs. Questionsfollow

• Whatdoesthesalinity hazardmap tell us?/ Whatdo weknow aboutsalinity
hazardandrisk?

• Whatdoesn’tit tell us that weneedto know?
• Whatresearchis indicated?
• Whatmanagementactionsdoesit indicate,or shouldindicate?

5



Questionswerecirculatedto participantsup to aweekpriorto themeeting.

A list of inviteeswaspreparedwith thefollowing considerations:
• A smallernumberof strategicallyselectedparticipantswould bemorelikely to

elicit a consideredconsensusresponsethanalargelymorelooselyfocusedgroup
• Outputfrom theworkshopwill be circulatedto amuchlargergroupto ensureits

findingswereconsistentorcongruentwith viewsofothergroupsandindividuals,
from organizationsrepresentedat thismeetingandothers. Thesepeoplewill
reviewtheoutputandtheresultingrecommendation/swill beproposedto
ManagementandStakeholdersfor action.

SuzieChristensenfacilitatedtheworkshop.Followingtheworkshop,publications
notedin theworkshopwerereviewedfor studiesrelevantto salinity in theFitzroyand
associatedcatchments.Referencesarenotedin thisreport.

5.0 Purposeof workshop

Thepurposeofthemeetingwasto provideguidanceto FBA onwhatneedsshouldbe
addressedin termsofongroundactionandpossibleresearch,andto determine
whethersufficientknowledgeexiststo givethatadvicecurrently. Participantsnoted
thatfutureresearchinto salinitymustbe focussedonwhateffectany fmdingsmight
haveonplanningdecisions.Issuesnot addressedin theworkshopbutofconcernto
regionalplanningincluded
• Shouldwebetrying to determinetheeffectofnothingchangingwith respectto

landmanagement?
• How shouldanyfindingsbe incorporatedinto thevegetationmanagement

planningprocesses?
• Researchconductedunderthecurrentscenariocanbedislodgedentirelyby the

constructionofadamsuchasNathan,becauseof changesin landuseandwater
balances.

In determiningtheappropriatenessofsalinityworkasapriority actionproject,it has
to beconsideredthatremediationofsymptomsis not thecrucialissue. Any such
workshouldaddressareasofrisk, to lower thechanceofsalinisationoccurring. That
is, preventionstrategiesshouldbethefocusofongroundaction. Thebalanceto this
is to providesomefundsfor restoration,asthis is critical in educatingandgaining
supportforpreventionstrategiesfor whichno visiblegain is apparent.

6.0 Findings

6.1 Links with StateInvestmentProjects
TheStateInvestmentProjects(SIPs)arenot likely to providesufficient information
earlyenoughto makemanagementchangesduringthelife ofNAPSWQ. These
changesneedto link with socialandeconomicassessments.However,ongoing
informationandknowledgefrom theseprojectscanprovideinput intomorehighly
targetedresearchandchangesin managementpractices.
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6.2 Salinity and vegetationsystems
The likelihood ofsalinisationoccurring is a functionoftheimpactoflandusechange
givenleakinessattributesofthearea‘s soil, dynamicsofgroundwaterflowsystems,
andexistingsalthazard. Studiesofsoil attributesunderdifferent landuseshavebeen
carriedout in theCentralHighlands(Irvine andDoughton2001;Irvine andDalal
2000). This hasestablishedsomeoftherisk factorsoperatingandunderwhat
conditionsgreatestrisk ofsalinisationexists. It furtherprovidesafoundationfor
estimatesofeconomicandsocialcostsofvariousscenariosfrom “do nothing”
throughto changesin landuseandmanagementpracticeswithin landuses.Further
informationformanagementdecisionsis containedin suchpublicationsas“Salinity
ManagementHandbook”(DNR 1997)andClarkeandWylie (1997). Howeverthis
informationis basedoncurrentknowledgeoflanduseimpacts,soil attributes,and
groundwaterflow systems,withoutsignificantemphasison existingsalthazard.

A studyworthyofnotein thatits findingsarecontraryto generallyheldviewsabout
theeffectof landusechangeon rechargerateswascarriedoutby Lawrenceet al
(1993). This studywasconductedin Brigalow landsin theFitzroycatchmentand
providesinformationon therechargeattributesofsoilsunderlyingformerBrigalow
forests. It concludedthatin measuredcatchmentsin asemi-arid,sub-tropiclocation
receiving670 mm averageannualrain andpotentialevaporationof2200mm/year;

• ClearingBrigalow forestfor pastureproductionincreasedannualrunofffrom
26 to 47 mm/year

• Averagemonthly evapotranspirationwassimilar for Brigalowforestand
buffel pastures,consuming90%ofrainfall

• Groundwaterrechargeratesin Brigalow andpasturecatchmentswerenot
significantlygreaterthanzero

• ReplacingBrigalow withbuffel grassprovidedindistinguishabledifferencesin
groundwaterrecharge

Theabsenceofsustainedrechargein thepasturecatchmentis contraryto the
generallyheldview that agriculturaldevelopmentresultsin asignificantincreasein
rechargecomparedto virgin conditions.

Stirzakereta! (2000)suggestvariousproductionsystemsfor reducingsalinityrisk in
anumberofrainfall regimes,andsomeofthesecouldbeappliedto theFitzroy and
associatedcatchmentin light of findingsof indicatedresearch.

Furtherinformationis indicatedin thelackoflargescaleknowledgeaboutsoil
attributesandgroundwaterflow systemsundervariouslandusesin theFitzroyregion.
This will allow greaterapplicationofknownbestmanagementpracticesandpointto
potentialchangesin landuseto reducerisk ofsalinisation,for instancefrom annual
croppingregimesto treebasedproduction(timber, fodderetc)

Currently,risk assessmentcanonly becarriedout to providearankingofgeneralland
managementpractices,ie, grazing,drylandcropping,andirrigatedproductions.
Quantumdifferencesaredemonstrableatthis level,with differencesbetweenvarious
specificcroppingpractices,for example,displayinglittle effect on salinityrisk. A
reviewofrechargestudiesconductedby Petheranetal (2002)bearsthis out. As
medianrainfall increases,rechargealsoincreases,with thedifferencesbetweenthe
threesystems(grazing,cropping,irrigation) increasingasmedianrainfall increases.
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Howevertheimportantpoint to noteis thatrechargein areasunderforestis lessthan
in areasunderannualsystems.

Zhang,Dawes,andWalker(2001)alsoconductedstudiesinto evaporotranspiration
ratesin different landusesystemsonaseriesofdifferent soil typesandclimatic
conditions. Invariablythesamebasicrelationshipswerefound. Systemsunderforest
hadahigherevaporotranspirationratethanmixed (for example,grazingwith some
forest,somecleared)systems,which in turnwerehigherthanthoseundercropped
systems(thatis, fully clearedofforest). Thus,whiletherelationshipbetweentree
coverandevapotranspirationis not linear(SahinandHall in Zhang,Dawes,and
Walker2001),it canbeassumedthatthereexistsacontinuumof evapotranspiration
rates,with themaximumbeingin afully forestedperennialgrowthstate,andthe
minimumbeingin atreelessannualgrowthstate.

Consideringthis in light ofthecatchmentwaterbalanceequation
P = FT + R+D + AS

(P= precipitation,ET = evapotranspiration,R = surfacerunoff, D rechargeto
groundwater,AS = changein soil waterstorage),it canbeseenthat where
evapotranspirationis minimisedby lackoftreecover,andlongtermchangein soil
watercontentis zero,rechargeandrunoff increasesto compensate.This recharge,or
leakage,is to shallowwatertables,not necessarilyto thoseaquifersassociatedwith
pumpingfor watersupplypurposes.

In thepre-European,naturallyforestedstate,leakagebelow therootzonewasless
than5mmperyearfor southernareas. ForareassuchastheFitzoycatchment,where
potentialevaporationexceedsprecipitation,leakageis mostlikely theresultofheavy
rainfall andflooding, ratherthanannualandongoingleakage(Walker,Gilfedder,and
Williams 2000). However,giventhehigherrechargerateofmostclearedsystems,it
is clearthat dischargefrom this systemmustoccur,andits timing will dependon the
ability ofthegroundwatersystemto absorbtheincreasedrecharge.

Thelagbetweenlandusechangeanddischargeoroutbreakofsalinisationdiffers
from systemto system. However,it canbesaidthatif rechargeinto asystem
increasestenfold(throughreducedevapotranspirationratefor instance),thenwater
exitingthesystem(to thesurfaceorstreams)will increasetenfold. This extrawater
exitingthesystemwill carrywith it saltdissolvedfrom soil. It will happen.Thetime
lagbetweenthechangein landuseandsalineresponseis dependentuponthescaleof
thegroundwatersysteminto whichrechargeis increased.Localisedsystemsrespond
fasterthanlargerscalesystems(Stirzakereta! 2000). Thus,wherelarge-scale
groundwatersystemsdominate,a longerresponsetime to salinisationwill be
experienced.In somesystems,theprocessis incrediblyslow,sotheresponsetimeof
particularsystemsmaybeacriterion forprioritisation.

6.3 Researchindicated in the Fitzroy region
Furtherresearchfor theFitzroyandassociatedcatchmentsis indicatedto provide
5. Morespecificknowledgeoflanduseat a scalecomparablewith theSalinity

Hazardmap, throughmappingofagriculturalpractices
6. Improvedknowledgeofleakinessattributesofsoils undertheselanduses
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7. Improvedknowledgeofgroundwaterflowsystemsattendingtheselanduses,
regolith, andsoil types

& Assimilationandinterpretationofthisnewknowledgeto determineareasat risk
ofsalinisationandthereforerequiringmanagementto reducerisk

With targetedresearch,it canbedeterminedwhatareasin theFitzroybasinhavea
potentialproblem. Thehazardmapcannotbeusedon its ownbecauseit only defines
wheresalthasbeenfor averylongtime. It doesnot indicatewheresalt is movingor
whatthechangesin saltdynamicsfor that siteare,thus it doesnotgive anytrend
information. Someofthebiggesthazardareascouldbeverysafedueto their location
withinverysafemanagement(suchasin protectedforestedareas).Oneoftheissues
with descriptionsofrisk in termsoflandusechangeis that onceachangehasbeen
made,for instancefrom virgin timberto cropping,it cannotbereturned.Thatis, the
majorlandusechangehasalreadyoccurred,andthediscussionneedsto centreon the
resilienceofthesystemto salinisation.Somesystemsaremuchmoreresilientin the
faceof landusechange.Forinstance,sandysoils aremoreabsorptiveofrecharge
thanclaysoilsunderlandusechange(Petheranet al 2000),andthereforemore
subjectto saliisation.As previouslymentioned,responsetimeis alsodependenton
thescaleofthegroundwatersystemreceivingrecharge.

6.3.1 Approach and potential techniques
Thereareseveraltechniquesthat canbeusedto assistin determiningrisk of
salinisationin salinityhazardareas.Thequestionofwhichtechniquesandapproach
is potentiallymostefficaciousshouldbedeterminedby thefollowing methodology
• Collectandcollatedataalreadyin existence— thiswill includegeology,soils,

regolith,groundwater,plus anygeophysicalsurveysthat mayexist. Theobjective
will beto build on theGIS for theFitzroybasin,with all relevantcoverages.

• Assessthisdatato determineanyknowninformationabouttheimpactoflanduse
change,in this orotherregions

• Interpretandsynthesiseknowledgeof groundwaterflow systemsandtheir
behaviour

• Determinewhattechniquesandmethodologiesshouldbeusedto providemissing
information

Theobjectiveis to assessavailableinformationfirst, andthencollectonlythat
informationthatis necessaryto addresstheobjectivesoftheresearch

In thisparticularregion,muchofthegroundwaterdatagatheredrecentlyin testand
otherboreshasnotbeenenteredandinterpretedyet. Its entryandinterpretationof is
essentialbeforeconsideringtheinvestmentoffundsin airbornegeophysicsasthis
datacouldpointto areasofparticularinterestforthis technique.

7.0 Recommendations
7.1 Directions for Fitzroy BasinAssociationinvestment

In orderto protecttheregion’s assets,bothnaturalandinfrastructure,theFBA should
investin researchto providethefollowing:
1. Morespec~flcknowledgeoflanduseat a scalecomparablewith theSalinity

Hazardmap
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2. Improvedknowledgeofleakinessattributesofsoilsand regolith undertheseland
uses

3. Greaterknowledgeofgroundwaterflow systemsattendingtheselandusesand
soil andregolith types

4. Assimilationandinterpretationofthis newknowledgeto determineareasatrisk
ofsalinisationandthereforerequiringmanagementand/orlandusechangeto
reducerisk

Thesefirst threepointsareareasonabletargetfor investment,thetargetbeing:

Thisknowledgewill assistin identifyingmanagementactionsfor reducingsalinity,
andshouldbeusedin conjunctionwith socialandeconomicimpactassessmentsto
informpolicy formulationwith respectto potentialchangesin landuseand
management.

Report prepared by Claire Rodgers
Fitzroy BasinAssociation
0749212033
c.rodgers®cqu.edu.au

Thedevelopment,byJanuaiy2005, ofa salinity riskmapfor theFitzroyand
associatedcatchmentsfor thepurposesofdirectinginvestmentin management

actionsaimedatprotectingand/orrestoringtheregion‘s assetsfrom degradation
causedbysalinity.
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