
I Sq~s~4-1~c1~~]

L~bmissionNo.

Submission to the House of Representatives inquiry into the
coordination of the science to combat the nation’s salinity
problem.

I ama freshwaterecologistwho hasspentaconsiderableproportionof myprofessional
life researchingtheeffectsof salinityandsalinewaterdisposalon freshwater
biodiversity.I havelive in botharural andurbanenvironmentandunderstandthe
complexityandsensitivityof issuesassociatedwith salinity. I amcurrentlyprincipal
investigatoron a salinityrelatedprojectin theNationalRiversContaminatesProgram
(jointly fundedby LandandWaterAustraliaandtheMurrayDarlingBasinCommission).
I havepreviouslybeenaprincipalinvestigatorofprojectin theNationalDrylandSalinity
Program.I amhappyto expandon this submissionif requested.

I wish to makethefollowing submissionto yourinquiry addressingyourtermsof
reference.
1. Useof salinitysciencebaseandresearchdata(includingthedevelopmentofnew

scientific,technicalandengineeringknowledge)in management,coordinationand
implementationofsalinityprograms.

2. Linkagesbetweenthoseconductingresearchandthoseimplementingsalinity
solutions,including thecoordinationanddisseminationofresearchanddataacross
jurisdictionsandagencies,andto all relevantdecisionsmakers(including catchment
managementbodiesandlandholders).

3. Adequacyoftechnicalandscientific supportin applyingsalinitymanagement
options.

Salinity is amajorenvironmental,economicandsocialproblemin Australiaandis likely
to worsen.Unfortunatelythereis no magicbullet thatwill curesalinityandthereis
thereforeaneedfor widerangingmultidisciplinaryresearchinto combating,adaptingto
live with salinity,predictingits impactandrehabilitatingsaltaffectedareas.However,as
managementandpolicy decisionscannotbeheldoff until thecompletionofresearch
programs,a two prongedapproachis needed.1. Assemblingthebestcurrentknowledge,
preferablytaking into accountuncertaintiesusingarisk basedapproach,to tackle
questionsthatneedimmediateanswersto facilitatecurrentpolicy, managementand
action. 2. Medium-andlong- terminvestigationsthat will provideimproveinformation
forthoseimplementingsalinitysolutions.

Focusingonmy areaofresearchexpertise,it is widely statedthatincreasedsalinity levels
will havemajorimpactson the freshwaterenvironment.It is acceptedthat if risein
salinityofwaterwayscancausemajordamageto freshwaterecosystems.Thereis,
however,uncertaintyasto how muchsalinitycanrise beforeimpactsoccur.Some



researchershaveevensuggestedthatAustralianfreshwaterbiotamaybemoresalt
tolerantthanthosefrom othercontinents.Therearemanydifferentplantsandanimals
thatinhabitAustralianinlandwaterwayswith varying, andin mostcasesunknown,
degreesofsalinity tolerance.In addition,thereis uncertaintyasto thedegreeto which
salinitycanaffect aspeciesindirectly(by affectingmoresensitivespeciesthatareits
prey,predatorsorcompetitors).Greatlycomplicatingthesituationfurther,manychanges
in salinityco-occurwith otherenvironmentalchangesthatmayhaveimpactsthemselves
oralter theimpactof salinity.Not to mention,thepotentialfor regionaldifferences,and
differencesbetweenrivers andwetlands,in theresponseoffreshwaterbiodiversityto
changesin salinity.

It is thuscurrentlyimpossibleto objectivelyascertainwhetherornot aparticularchange
in salinitywill, orwill not, haveadverseeffectson freshwaterecosystems.It is even
moreproblematicto considertheenvironmentaleffectsofproposedmanagementactions
thathavecostsandbenefitsassociatedwith them.Forexample,althoughwide-scale
plantingof deep-rootedvegetationwill havebenefitsby lowerundergroundsalinewater
tables,suchplantingwill resultin reducedflow in rivers. This reductionin flow will have
environmentalcosts.Anotherexampleis drainageorpumpingof salinewaterandthen
disposingofit into waterways.Suchmanagementmight havebenefitsto theareawhere
thesalinewateris removedbut theremayverywell becoststo thewaterwaythat
receivesthis salinewater.Evaluatingmanagementoptionsandcomparingthemeritsof
differentoptionsis thuscurrentlylargelyspeculative.

Evenwherethereis nothingthat canbefeasiblydoneto stop salinity levelsin waterways
rising it is still usefulto know whetherthepredictedriseswill likely haveadverseeffects.
For example,knowingthat a populationofan endangeredspeciesis likely to be
eliminatedbyrising salinityandthat salinity levelscouldnot bereducedin the
geographicareawherethepopulationresideswould indicateto managersthat resources
to protectthis specieswould be betterspenton otherpopulations.Luckily in manycases
therearemanagementactionsthat canbeusedto alter salinitylevels.Without objective
informationof theaffectsof changesin salinityon thefreshwaterenvironmentsuch
managementoptionscannotbe optimally deployed.

Stakeholderswantanswersto theseandotherquestions(seebox below)now.
Unfortunately,in manysituationsall that canbe given is bestguesses.While wewill
haveto usethesebestguessesforthetime being,if we do not conductsignificant
research,wewill still be making thesamebestguessesin 10 and20 years.Muchofthe
pastresearchinto theeffectsofsalinityon freshwaterbiodiversityhasfocusedon
assemblingexistingknowledgeto aidbestguesses.Evidencefor this is providedby the
manyAustralianreviewson this topic (Hart eta!. 1990, 1991;Metzelingeta!. 1995;
RyanandDavies1996;BaileyandJames2000;NielsenandHillman 2000; Clunieetal.
2002;Nielseneta!. in press).Theseeightreviewsdo not reflecta largeamountof
researchbeingconducted.While assemblingthis informationis an importanttask, filling
themanyknowledgegapsthat thesereviewsidentify is moreimportantforthe long term
management,policy andaction.



A lot hasbeensaidabouttheneedfor linkagesbetweenthoseconductingresearchand
thoseimplementingsalinity solutionsbut this is difficult to do in practice.Salinity
solutionsandprojectionofbiodiversityareimplementedby arangeofprivate
individuals,all levelsof government,non-governmentgroups,etc. While salinity
researchis conductedmostlyfrom researchorganizationsin governmentanduniversities.
Coordinationacrossthesediversegroups- with theirconflicting interests,reward
systems,etc. - is alwaysgoingto bedifficult. Goodcommunications,cooperationand
collaborationacrossthevariousplayersareveryimportantbut difficult.

I amoftenfrustratedby thelackofpropermonitoringoftheeffectivenessofmanagement
options.Monitoringis oftenpoorlyfundedor thefirst to be cut. Somepeoplemayfear
thatmonitoringprogramswill find thatmanagementinterventionsarenot asaffectiveas
theirproponentsclaim. Othersmayfeel thatresourcesarebestallocatedin doing
somethingabouttheproblemratherthanmonitoring. Suchviews areshortsighted.If we
do notproperlymonitor andreporton theeffectivenessof managementinterventions,we
cannotknowtheiroutcomesandlearnwhat succeedsandwhatdoesnot.

Salinityresearchis coordinatedandfundedby anumberof federalandstatebodies,
CRCsandotherinstitutions.Also, to takein thebroadrangeof hydrological,agricultural,
economic,political, sociological,engineeringandenvironmentalissues,salinity research
is conductedacrossanumberof disciplines.The interdisciplinarycollaborationthatis
neededwill bedifficult andchallengingto coordinate,fund,conductandoptimally aid
thoseimplementingsalinitysolutions.Althoughdifficult, it is essentialfor thelong term
economic,environmentalandsocialsustainableof significancepartsofAustralia.

Giventhe inherentdifficulties associatedwith interdisciplinarycollaboration,resources
andenergyarenot only neededfor theresearchandcommunicationbut alsofor
coordination.As no perfectmodelhasemergedso therewill beneed‘experimentation’

Somekeyquestionswhereresearchdatawouldgreatlyimprovemanagementandpolicy
decisions,include.
• Whatis theminimalamountthat salinitycanrisebeforeimpactsoccurto freshwater

environments?
• Do theeffectsofsalinity differ betweengeographicregionsandbetweendifferent

inland aquaticecosystems?
• Whatis theeffect ofdifferentionic compositionon the impactof salinityon aquatic

organisms?
• Salinity rarely,if ever,occursin isolationto otherchangesin thenaturalenvironment.

Salinewaterdisposalhasbeenshownto be associatedwith changesin waterquality
otherthansalinity. Whatis thecombinedeffect on aquaticbiotaofsalinity andother
changesin waterquality?

• How cansalinewaterdisposalschemesbemanagedso that theydo not impacton the
aquaticenvironmentor if theydo, thattheirimpactis minimal?

• Canaquaticecosystemsthathavebeendamagedby salinityberestored?And if they
can,how is this bestachieved?



with differentapproaches.TheNationalDryland Salinity Program(NDSP)is, however,a
usefulmodelto consider.TheNDSPnot only involvedthefundingofmanyworthwhile
researchprojectsbutalsobroughttogetherpeopleimplementingsalinitysolutionsand
researcherswith diverseinterests.TheNDSPalsoengagedcommunicationconsultantsto
ensureboththefindingsof researchandtheneedsofthoseimplementingsalinity
solutionswerecommunicatedto awide audience.Onepromisingpoint is thatin
developingmodelsfor multidisciplinarysalinity researchandcollaborationwith those
implementingsalinity solutionsusefulmodel for otherdifficult issuesfacingAustralia
arelikely to emerge.


