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TheSecretary
HouseofRepresentatives
StandingCommitteeon Scienceand Innovation
SuiteRi-i 16
ParliamentHouse
CanberraACT 2600

DearMr Brown

In keepingwith ourundertakingto providefurtherinformationto theHORSCSTNCommitteeas
requestedfollowing thejoint Departments’of EnvironmentandHeritageandAgriculture,Fisheries

thandForestry!BureauofRuralSciences’(BRS)presentationon 7 November,BRShasprepared
theattachedadditionalmaterialfor considerationby theCommittee.

BRShasnowbroughttogethertheresultsofsalinitymappingfor 10 catchmentsin eastern
Australia.Theseresultschangethewayweview andmanagesalinityby demonstratingthat:

• salt is muchmorelocalisedin the landscapethanpreviouslythoughtandonly representsa
salinityrisk if it is likely to bemobilised

• airborneelectromagneticmapping(AEM) canbeusedin conjunctionwith other
informationto definethelocationandquantityof saltin the landscapeandhow it moves

• specificmanagementinterventionscanbetailoredto individual situations,substantially
reducingthecostofmanagingsalinityandminimisingpotentialdisruptionto agriculture

• priority areasforAEM canbemosteffectivelybe establishedby compilingexistingdata
andundertakingrapidcommunitybasedstreamsurveysto identify subcatchments
contributingmajorsaltloads.This informationwill enablecatchmentmanagement
authoritiesto targetareaswheredetailedAEM datacollectionareneeded,identify sources
of freshwaterforprotectionandmakewell informedinvestmentdecisionsfor National
ActionPlanimplementationstrategies.

I trustthis additionalmaterialwill beusefulin Committeedeliberations.

Yourssincerely

• 4c~-c.e~
Dr PeterO’Brien
ExecutiveDirector
BureauofRuralSciences
24 November2003
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Salinity managementstrategy— the way forward

Salt is localisedin the landscape
AirborneGeophysics,specificallyAEM, hasclearlydemonstratedthatsalt is
generallystoredin quitewell definedsubsurfacelocations.Studiesundertakenin 10
catchmentsin easternAustralia(Attachment1) demonstratethatcomparativelysmall
areasstoresalt(Attachment2). In all the localitiesexamined,exceptthecoastal
AngasBremerPlains,35%or lessoftheareastudiedis underlainby saltstores.

Not all salt storeswill bemobiised
Airborneelectromagneticmappingenables3 dimensionalmappingof locationsofsalt
stores.Confirmationofthenatureofthesesaltstoresby calibrationusingnewbore
holedataallowshydrogeologicalmodellingusingtheFLOWTUBEprocessto
determinewhetherthesaltstoreswill, orarecurrentlybeingmobilised.Only 5-20%
oftheareaofeachlocality investigatedis underlainby saltstoresthatarelikely to be
mobilised.

Cost effective useofAEM resources
AEM providesauniqueinsightinto the locationandquantityofsalt in the landscape
andtheconduitsalongwhichit moves.Surveyofkeyareas,asdemonstratedin the
Billabungstudy(Attachment3) canbe extendedto wholecatchmentsusingexisting
data,to substantiallyreducethecostofthe informationneededto developsalinity
managementoptions.In theBillabung, flying 10%ofthecatchmentandcombining
this with previouslycollectedlandform,soils,regolithandgroundwaterdataprovided
farm scalesalinitymanagementoptionsfor thecatchmentat acostofabout60 cents
perhectare.However,containingtheAEM costsrequirescareful selectionofthekey
areasto be flown. An approachdevelopedfor theMid Macquarie(Attachment4) is a
rapid, costeffectivewayto definethe locationsofthesaltstorescontributingto
streamsalinisation.This approachinvolves:

1. Compilingexistingdatasets

This involvesbringingtogetherexistingclimate,boreandotherrelevantbiophysical
data.Thesedataareanalysedto determinegroundwaterlevel trendsto indicateareas
wheregroundwatermaybecloseto thesurfaceor intersectingdrainagefeatures.

2. ConductingrapidstreamElectricalConductivity(BC) surveys

RapidstreamEC surveysarea cheapandquickmethodfor locatingsalty“hot spots”
in streamsandrivers, andidentifying sourcesoffreshwater.Thesurveyscantake
advantageofexistinginfrastructure(bridgesroadsetc)from whichto conductsurvey
measurements.With communityinvolvement,costscanbekept low and surveyscan
be readilyconductedon privatelandto give amorecomprehensivecoverage.

3. Determininglikely extentofsaltstoresusingtheGroundwaterFlow Systems
framework

BureauofRuralSciences 21 November2003



StreamEC dataareoverlainwith theBRSGroundwaterFlow System(GFS)

frameworkto locatethosesubcatchmentscontributingsignificantsalt.

4. Prioritisationof subcatchmentsfor furtherwork

Identificationofsaltstoresandfreshwaterresourceswill providecatchmentmanagers
with enoughinformationto determinethemostsignificantassetsto beprotectedand
keyareaswherefiner resolutiondataneedto be collectedusingAEM andother
airbornegeophysicaltechniques.In theMid Macquarie,thisapproachidentifiedthat
abouthalfthesalt loadwascoming from catchmentsabovetheBurrendongDam
(outsidetheMid Macquarieregion),andthattheremainingsaltwas storedin partsof
theLittle andTalbragarsubcatchments.Theseareashavenowbeentargetedfor
AEM datacollection.Additionally, theBell Rivercatchmentandthegraniticareasof
theLittle catchmentprovidesubstantialfreshwaterflows. Extensivetreeplanting
proposedfor theseareaswill now not go ahead.

5. Designmitigation/remediation/interceptionactivities

Combiningtheresultsfrom AEM and otherairbornegeophysicaltechniques,with
hydrogeologicalmodellingprovidestheinformationneededto developspecific
managementinterventionsfor individual situations.Thesemayinclude:

• landusechange—rainfall rechargeto thegroundwatercanbe reducedby
increasingtheamountofevapotranspirationby plantingperennialvegetation.
Thismaymeanaddingaperennialpasturephaseto annualcroppingsystems,
orreplacingannualwith perennialpasturespecies.Treeplantingmaybean
appropriateoptiononmoreruggedterrainorwhereadditionalbenefitssuchas
biodiversityareavailable.

• engineeringsolutions— suchoptionsmaybe requiredwherelargevolumesof
salinewaterareenteringdrainagesystemsand/orwherethetime scaleof
responsesexpectedfrom landusechangearetoo long.

In theBillabung (Attachment3), landusechangeover•17%ofthecatchment(tree
plantingover 6000hectaresin thehighlands,andconversionof10,000hectaresof
cropsandannualpasturesto perennialpastures)is expectedachievea 50%reduction
in saltexportto theMurrumbidgee,with limited impacton agriculturalproductivity.

Conclusions

Triagingofcatchments’salinityproblemsthroughthismethodprovidespractical
informationto catchmentmanagersfor detailedplanningofImplementationStrategies
beingfundedthroughtheNationalAction Plan.Engagingcommunitiesin stream
samplingto measuresalt levelsbuildscommunityunderstandingofthenatureofthe
problemin theircatchmentandwill providevaluabledatawhich canbeusedin
strategicdecisionmakingat catchment,Stateandnational levelsandwill contributeto
themonitoringandevaluationframeworkcurrentlybeingdevelopedby governments.
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