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US1'RAt'r 
l'ft~:b\1'. :itt$t,l,t1J,tion4cNal1, •• ;1n. 'NellZe4,apd: wl11AlQw • .ufhg~.4t.,t 

fl.~l11U1,t1 :lnth. proc;edQ.l:',.c;utt:entlYl1.1"d .~ ):.,10,1,.1 .gov'~l1t. tQ 

alloc.t."atet l: •• oqtc;. •• ,." 'Xnr;l.v~):c;.t:,chtlent.:W:here 'C;PlIpe-=tt;l.on .... ~S va~iOi.U$ 

w.~~u:' i1$&' :i..h:£&b,"'l:'ket;..,qt::lentea.apprQ,a~hes,tt>'~locatewat.t""1 1a 
:J;~'ttt\tt.d,.. $.l1~h.ppt'p.c:h.s_y""v. ,.~rlo~. illPl'lc.tto~f()r f.~tjfS.i,IlC:' 

:aatket;s 1"plyt'bat .fa~,r.wl11, £.0., 'th.;opp<>ttJlt\it:ycQst$ .lIsoc!_t;ec!.,,,£;h 
w.ter l11.I.efj. 

Th.!Ash'bu~ton 'ltiv.:r' in :,1Id.4"O.nt.:f.n:bu.~QnSPUtb Xsland .taee.,i'nc:teilsect ;aM 

lnt.n.. \CQ.p~tit1on~twten .iagrlcul,tu:ral ,a,nd '1:n,.,str.JDI u:u~sC)fw.t~r,*,W.; 
4f'&ly..the :p,oteru:l~, ;$q()tt~tun;t __ pa.ct$'t:C) :f8Xl1t$r.. :in the Asbbur1;onlti.v.~ 

~at¢n..ne :J.! W.;e;-fll..o¢at,lon, 't;al(.splaee noll .• ,lIU\rlc.t;;,..cn,ani.m,., Using. 

lineal: 'PfQ$t:._1~S,.()(htliw. ,estimate:sufply_n4 ,a,aand<;uJ:V.. :fQl:watf)t'fo~. 
typ1.~ JI:i"EJ<1C1!QPP!llg !fAt:'. tntl\e c .. tcMent,..Vethen~()_ent,C)n,th,,! 

.,;i .. t;ed. "valu.,ofw.tal:' 'tQfaraeX's/.nd:QthoX" relev.nt i,ssu".r,li11ted1;otne 
p()lslbil1tYQf u#lng'_~ketSlfu!hanl$ms tQ .11o.eAtf!t ,AsbburtQt\ W.t\ter. 



Hil:t;ol:'.icallY,t~ •. ter in 'New Zealandha$ :not ,l:>ce~n.l.locatecJ; ·lly raa'rk.,·tth 

In.te.r.t.. :J.t '1~·l11lQc:atedby.pp.t.opr:iation. ::eor:benefic!al~e$;,. nfl"se£nclude 

;Ptiraarya1\d.$ec:ollciary' indU.s~;y.,lpcal 1l~t&Qx1'tt{ltlbllc lI~t.J; :l$upp11 •• , 
fisheriea..w~.:141ifehabi:tat ,ane;! r~cJ:lu$ti anAl. USe,~ R.sp¢nsibl11~y . :forwa;te; 

.l1Qcation bas 't'e.sided 'with loc.alcatchtl~n1:'bo.t:dlJ·. :whp~~¢QJ,v~.t1thotity.fr(:u. 

cent~.lgQvernment. 

In a 1990l'eorgantsa.t~on 4ndc:Je(;entt.rl1.i.;sa.tion(J~government :fUru;;.t;lollS_ 

c.tchaent 'bo4.rd$ i(along.with. 'myrlCld.cf,()~he.J;·lQc41speebt.ltybParp$):were 

c.QDsolidatt!t(l; into 14 l:'egiQnalaqthoJ:.i.t;:i.e$'. ;fro): '1'0W.t):UltSe; ,~~th()tlt:ies 

al1.CJcatewater tlPder the,el(ist1ns 19$7 Water And$ollConservationAC:t'·.na 

~elld.ents ·~thi$ :en.bl~stlleaqthoJ:'l~i.~$. '1;() .•• tmtnl~$trellllf.l"ow', 

estab!i.$h pr,iort~:l~$fQr 'tJ.tilisatiQ.noflla~.,t:;to $pecify thtt ,all,oc"tton 
between i..1t-st;e~apd olJ,t*()f .. :atJ.:e.lm,use$ •. to .• naga .app1:1ca~iou$for 

ab$t:radt1v~ w4l.'ttlrr1sht$andcU.scb4.rSos 1ntowa.ter •• lldtQglQn1tQ,t':ancle~orce 
abstractlolls and. disch,al:'ges .. 

In the nea.t' futt:lt'~thowever., 1t is).ikely' 'that :farli. .. ~nt,wtll ,flruu~t,a. 'n~w 

Resour¢e;)Ia~~em"ntBill "AlthoUahtes,pgmd.btl1tyfor1iater al.l~c;.tlon 'wl:U 
stUlre.idewithteglonalauthorlt1es I' 'thi$lb:i,'11wl.ll,pt'oV1d~:r:;."gicmal 

.. ~gt!.r. wttll ,mq<:hbX'oader' scopo inman~si~"".t.er'. Inpart.1cular' .. t:heblll 
rflplaceatbeconC(tptofltw4ter x1rgbt." "wtth"w •. t~.r Pfft.p\it-:flIl<l,pX'OJlOtes '.n 

l:ntegrated consent prQce(Jure fQr obtat:n1na W4ter pet'mits Jti 'Tn.,billpltl\;e$. 
fixt=dtiu.. ii.its QnwfllterpCtl;ll!lts. ,aM: ,alloQ1i\I's,tr.n$fet$' 'ofpE)mt:$ :tOOC<::UJ:; 

thro\1gha. "lU:lge~ftntplan(Ktll~r ,.1990.) .~.thus. ,t;b~btl:L81~_,grt.t.ter 

£le'lC,ib;'lity 't9:r;egtortal _utl'lorj.ti •• tO.de$lgnflQd\1.e .. tlcetDl.chan1$~$tQ 

JIA~.&eth~;u,eandqual1tyofw.t.t' " 

'In·tht\.c::a.sewher.. .c::.t¢hJa~ntba. '11t:,pt',e.$'entover$t1Q.seribe4 wa.ter'riallttrA 
t.~tonalB.uthoti:tYJlJl!yvt,wfavout.1;;11tb.,lJ,!1ple.ent#tlon of'.:dtet· ·lJfc~nl:$.$S 
'tQ· .lloea,t, Water.. Oneoxantple of.~qh ,a.;1t.tuati(mlJt:be A$hWrtoniU.'Ve~ 1n 
Ca:nterbtlry., ;1dl.retbo:;-,gi.Qn.lcounc::il.eek$tQeQflPle.te.W'4ter.~,'JI.p,t: 

planfottb..~lv.'t by 1.99Z;.'fi'aClit.ionall:y..the~1:verha. b •• nth", :p;l ... ry 
'.O\lr:c~'Qf .~t6ekw. t.r :a:ndlrrJ.ga:t;J,on"ate.r .. :nd.lIucncfthe .rlv(;r:tJ,a$. b.en 
eOSQi t;te4tQtlv;u~euse. .. ;l$1,ltt.beri val' !al$Q ;SlJppott:$ .• ~c1ra.()us.n4 

:trf!$bwatcu: 'fi$he,rina .. ,,11dlif~babi~at, And Tecte.tlon. Be~.Q$eQfthf! 



(:cmtltet;itlg :tntex,s,ts :be.tweencont,ln\lt4,".t.tll>.tJ:.ct!q".nd; In-'t:t, .. :UJ"" 
th.: i~$e ... nt:p14Ji _.~ ·.ddr •• "the ·:b.l.ne .• "t1t,.na.v.lo~nt.n4· 
cons.tvattonofth.v.:t.,~ ; •• Qtl~; •• 

:In thIs.pape!:,'",. :f1~!)t:prov14 •• btb~,~' (Jv.tv1'''Qft1Vl'w.t.J:.t~tlOn''n ·tne 
,Ash~tc:rn:lttyel:' ,.c.Q.tc_'nt"nctl.donttfy·tbo:type.: ,qt; ii.eQnQ.lc; ,.ndy.l- 'tbl4tc.u 
co.,trtbUt.tot;h..naa, •• "t;pl.fh$.Q.ond;" ~ •• ~11 •• 'Q~ t)pe·oe".t:o.~ '\1$. 

:intb. ,Mhl>Urtol\-.$tlcult~t. ..,' by d.".lt\plng'.lIOdel ,tba:~ •• t""t: •• 't}M 

v.1J.1.qf 'W.,t~J:,tQ. ·t.~(. ,in 'the 4sh~ttQtl;~.tc:~nt:~~m, •• (ii.~"...·tbe 
..,sti..-te6.valu. ,ofw.ter ito 'f.~l" •• nil,~~h.rt'l.Y.#~ i."", •• : -r.'l-.t.atot;be: 
PQs$1.~11'it:1 of .'tabli.bll,l$,....rk.t 'to·.U,ota,t.,Asbwtton,..t,t'. 

Tho ,Aal)blll:tQl'lR1:vaX' fl,Q\I.ttoPllt.()r,t.~lnJ: 1n 'the: :;tntex:#.l, .• v '.n4 :.Ko(ftho~, 
~an& •• ,~n ·two br.nch~.~Mt •• t •• ;.hQrt~U.jun~ •. a1:>Qvath. <t~ Qt' ·A$hbuttOrt'N 
'the' :$outharatlQho! ,th~t,tv.r' :1 •. the ; .. In.branch.ncIflowltbt~btwo,,cn .. , •• 
bttoJ:~e.f.n:~ifl&QntQth. c.nt.r~;ypltd.fia,.J{.;e. 'tbe,vldth :qf:tb. ,x1ver ;1»t4 

:lnct •• ,e •.• Qd :tlul :tivillt ~.n9.t •. ov.~. i,totlyahi,t1&le: .~. ,ett~Q1Jt:.tQ th.es •• " 

For'.ostoftht d.l'~J\¢e;.ac:.l"o..tb.t.nt.;buty, pIal.-, :th. iflv.:t 'flp~.~ '1n.< 
:bratded,cn.nnttl..Fiaure 1.bow.tb~ lQc,d;l,pn of the .A$b'burto:n. 

Hilh.tt,a.~ flQw~., .~&U$.6 ·b,.. •• l~C),tt.b. 'vlnteJ:: '.now~Q"k.Q<:c~ :f;t~ 
Sept.lIber tbt®gbneceabtr.. :tgw.t",...;flg"'~(;\lr f;r~ .1ci",f.btu..llf'1 ·tgc.u4'i" 

Ap:t;:11" At. :po1n~about .1dw.,~t)t.et:t :t::b.r1.v.t'.o~r~*.-.nd ~uth"bl.h 

~tr."flowSi 'run .• b9ut 18 tublc,.ttes, ,.r ,;.Ieona: <.net l:ov.tte ••. fl<>W$ .tun 

about .6 cubic. ..,tt',ulpel"s.eoM~At:t.h:e :tqyn of: MhW:rt:Qn. 'n •• ttbe. ~t!tot 

tb.~lv.r,htlh.tre •• 'flOil$ runabQ".t:4Q .<:~b1¢.tt •• :"1:s.cQJ'tdand 1,Q'" 

.t:r...fl,q)t$ ·tun ,.lxJut 10 cu1;ic,.;r, .. 'PI)': .JU~c9~(Sc..;-ft 1983) ~ 

\1.tet·Qftb, ~.h~J:ton,llv.~ !:.~led:fol:~Ql:p4 .tsppl..:.t_$.MM:effluent 
·dlspQ •• l..tQcla.t,at otan4 ,1~1:S.tlonfwll41i{ •.. ~ fi.berle.·.,and ,te:ct •• t:tou" 
,H11nt:<:ipal '~at~n: .lIuppl'l •• (ptt_rl1yfott~t~.·Q~Ashbtlrt()n ~' ~\l<>.~.tlQn 

.'b<tut;11,OOO .. al\dKetbven· ... ·t'c>P"lat.101\ .• bout. 'l$OOl ..... ,·~ .abo,,,;.' .~ul>:f,.c •• tt •• 
• pa.~. ,Ju!~ondofrl:"rwat.et * ~lltbQr,i.eQ,.t~ktit.t.t "lth<!rAwal..c;c:ount: :to.r 
'n •• ':l)" lOtQblo.Jlet~es ipe:t:'.econilof ,flQM',.bc.it ,.ct\14lid .. tbih:awa:l..- ·a.ccollnt :f.Qr 
a:boy.t4cqblcJl~t:~~u;per.ec:ond ofwa t.-,:~. APthor'tsed .1:tt'J.8~u:lonwl tbdt.wal,s 
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tot:al. ~boqt 9 ~ 5,c\1"bic ;m~tr~s 'Pet.'~elcond. AbQ4t:· 7 c1,1h1cll1et:resp~t s~¢onaof 

thisamo~~ j.s·wat:~~: ;.diy~X'ted £rQnt~h~So~t.hA$hbu;toP~i1.~6'thE! :R~ngj;·tatA 

.I)lvet$ionR~Celsyphpn. wbj,cll sE!rves.j..rx;j.,glit:Qt.$ in bQt.bt:he Ashbul;toIt ~nd 

lta1ta~.!!l Rivercatchnt~:n!'lt,$·~ 'J;>ur.tl,1g ·the'$~.~'l;".,..'Wh¢Jlt:he ~t:team $10:W$ .. ar.e 

j;nsuf~ic:igtlttQ sll$1=ainth.:(~ level of. abstract::!on.the intAke l,tl.tQ the 
'~angi:.tate J)brersioJl ltace i$r~~ttic~ed toallQW ltq 2. cUbicllletre$ pe~ ;s::ond 

Q~: £lC)lofto re.main in. :the t:iv.~~ (S~a.rf.:1~83)~ 'lrt'ig4.t iQn,<1evelopmentfx:oll1 t he 
A$h~ton.occu;.red rapi41y cluring the l.970s.and, 1.98Qs: ·~uch 'tha,'4!tne'water 

r~$o\lrcesof:theAshb~~on have been .severelyta~ed. 

'l'heAshburtOll ai-ver has his to.ri clilly been an ',i,JDPQrtaT'1; '.t.~¢reational~isn'E!ry ~ 

sUpporting l>rilJlarilys~lDQn, tr.Ollt, whi.,;te.ba$1;,. atld~lou.n4E!r.. ,Although1:h~ 

1:'l.ver attrllets poth. lQc~ andl.e·.(llQI.~l stJgl.e1!'s.the ,fish reSQurc;e h.a~C1~c;li.:Jied 

:in thE:llastten 'Years.(1i~ghey. ,19 .. J,). TQ flQu1;'.j;sh,migl;'ato:rY fl,.shst1ph as 

sa,lDlQnreq\lJ.t:e"ac<)nt;1nuollssutfac:eflQW f:roD1:hf.!adwa1:~+s totbemol1t;h. :rbir 
ha$'p~en ap:robleJU ~ntbeA!.!hburton 'tor ,tWQ reas(jna;E!xt~n4eQ.; lleriods Qf 

~rt:i£ic~~ly~inclucfild 19w stream;flQWs andpetl.;t;>diccl()$tire of the r:ivel=l1louth. 
'Pllt:t1cuIarlydu:rlng the!tUlIlmerWQnths, Thi.soccuJ;S whe,): ti.deantJ:wave action 

movebea.chsedimeQts int() t:hemou.thand when therl. ve:r$ttea~ . ~l.·()wsEi:re 

i,nstltflcient 't;Q·sc.out ou,tthisheachll1atet,il!l1.. 

Ane~ten~d. vewetland wl1d11fehabitat l,SSu,PPortedby the .Aapbtgton, which 

pr()v;l(les£or ·~larg~Jl~bet.of birdspeci~s,oneo~whic:h ". theWtybillJ.>love~ 

.. isc.onsiderecienc:1angered. ,H;ibitat l:anges, f7;Omt;he heAdwater..' lakes andtl1eil: 

surrQunciing 'Wet:lanci$to~sectlonsof Qrat~ed '7;l.vex:chatmel 'Wl"thlar$~ 

qWluttt:i.e$ofele~'tlshiugleatld .sltl,ugle 'islAllc1S. Recreationactiv.tti¢$ in 
t. 

4cldi,.tl()nto.fi.sbtng ip¢lude b04ting,$wilDJ1li,n~? bircl-wa.tching, 'AriQ "pi(mlcking. 

Issl1es fot-.RcoDomiq Analysis 

Forws,ter J:lllQcation., the 'regioniil c0\,1n<;11 can.QasesIl1al;l(,1gemeilt .pJ.l:ln 'f9tth . 

AohburtonRiveX' on the ,economic .efflciencYQf theCQIllpe.ti.ngws,tel; Ut;ies, ~qui;ty 

anC1di$txibuti,cmconsidetations",or llu,reecologfcal faet:9rs." Xnthe 'pEls1;,the 

l;egional .cot.tn.cil NlS prawn on 'the latter'two ofth.ese p.s:rac:ii$m$. tlndbc:l.sed.its 

management plan around speci,£iedmillimums.treamflows anc,i devel()p~en.tQt 

t'e~la:~1..()tlsf()rabar~na .flows a]:)oVeth~nii.nijn\lD1. Thi.s has l,edto :l;'egulation~ 

that address te¢bnical issues of hQW tlnci why water can: be abstl:'acted. 



.' 

Wit,h·regiona].c;o1lu,ci,1$havi,l'lg assUIn~d in,cr~ase9, re$pot\$1b.ili~Yfot' 'Wa.t,; 
manag~Q1f:!nt.1;heCante"t'bury ~~giQna1 'CQ1.Ulcil .may s~e1(topla.c~ ;moX'¢~mfJha$is QJ'l 

eCQnomic ~ff:i<:iency .as aq:r·itetion for: decision.mak!ng. ;A$.such t the council 

wUlne.ed. two :i~PQX'tant piecesQI, lnfC)rJIlati9n; the vc.il"u,e· .Qf \wa.te~tQ 

.abst.ractive users (agrictil.t\1re) ~nQthevalueof'water 't:o.:in",streaDt \ls¢r$ 

(fishing,tecre~ti()'Q ,hab! tat presetva.t1onhOnc.et;hese v~ uasttave 'beep: 

estinlB.teq.,thecQ1locilcanconsider.a:lternative ,allQcat:t:on sc::neJIle$that. 

a.ttempt to maximise. t.he valtIsto ):,'egtol'la1, ·resic:ient.$of the1lseo.fthe river 

WAter. ':these est;imate!J, o£value can ·a.150 b~us.ec1, 8.iiparto£ afeas:ibility' 

stu(1yfol;'est.abl1shing t;i.Dl~rket; to. alloC.l1te ·watet. 

The "'alu~ of Ashbut:'ton·R:ive]: watert()~gr:icu1turecan 'be estilIlB.t:e(i by 

cc.')Osid.etingthechanges i.nt'arDlactiviti,es wl.t:ll al\c!witbout the~ivet 'wa1;:~J:. 

Farmel:;'$lDay alt~r ¢roppi~gl?~tteIJJ$ t :1,1 ve$toc;kactiyi.tie$ ;~()J." chal'lgethetni~ 

of j,.nputf,4 used, such as labOl,ll';ot i.rrigation ·system~ ..The fi,iffet'enc:e. illtba. 

returp$.tp land .D:18.chinery, :Jlll\nag~ment ,andother :fi~ecJ. .. investmeutcQ$t$wItb 

.ar,J, wt thQU t riverwa1;:er isthevs.1.1,1e.ortlla t water to .agricl,11 t:~t'e ~ 

For i~-$tr~aJll use~of the Ashpl1rtoJl 'R,iver. a.. nOnnuit:'ketvaluationapJ;>roacn .;'$ 

neededt().e$timate the value $ 8.SsociLl1:eQ:wltllalt:~:rnative$1:rea1Jl:tlowst ',[() 

estimate certain uSe values. such .assalmQtlf:i,~ .hing,~travel :CO$t. 'B,J;>pI:oach 

~ightbe appropriate,.. To estimate tota.lva.lue .ofin .. strea!l'l. watel:J()r' 1:Q 

.segIIlent existen.ceanc1: other non\ise. values, a contingent v~us.tionapprQach 

w()1l1.d beappropJ:'la.te. 

nesidesall()cation of existlpgws,ter 1tlthe- AshQu'tt:on.1ihet'~gi,,(m111co1J.ncil 

Dlaychoose to decide ifqe\'~lopment ,projects to smoQthtllestrea.m f:J.:ow!! 

throughout the year are warranted. One option for deve10plllent incluc1es 

d~i,ng. th~ river t\~a+ its$()urc~.j.ntll~high~ou:nttyand l,1si'(lg the i~PQundeci. 

watert;o 'te&\1l.a:t~st:rea:rD.J:l()ws. The c().unQilmay~l$() .eboo$~todecide whet:het." 

technical i~prQvements for4bstJ;8ctj,ve users .whiqh would decl:e.8se the 8.molt1'lt 

of,abstracti.on.l:equired ,8;t:'Q. MarraIlt;ed.. In 'P9t'h of th~.$ecaSeS) 8Plil.ysis Qf: 
theeccmomic effictel:).cy of these optiQlls woul4beu~u;~ful tothecounQil! 
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Qfth~ nearly 550,000 hect:a~~s;ln the .A$hQu~ton.Riye1.';(!at¢hment..t neli+l:yhal~ 

i$mountai,'ns ~:nd 'tlpland valle,ys. ,About; halfoftha.t, i$un:fat;m~bl~. Of the 

280,CI.QO hec~aresof plains, about 20Q,.QQObe¢tat;es. al:eshall'owsol1swithl..QW 

holdingQapacityf9l:'W4te)::,CI,ndlownatU~al .fertility.; .50 ~OOOhec;t:are$: at;e 

free ",d)';aining 'c.t;opp.ingso.i.lsal.ons the river ·banlestEind.the: )':e(llai;nlng3.Q. OOQ 

hectari;!s.are. deep croppi.ngsQl1sWi~h d"),;aint:l.ge probl~ms·. Ann\l~l. ·rain,fal.l. in 

the t"egi,.onrallges frcmabot,lt:60Qmillilnet1;es'Per yeal; ~t the .coast t;oa,bp~t 

1000 .Jljillime.trEispex:; year :at:thef'oothills.. On ~veragesoil motsture defj.ci;ts. 

cap, pe expec.ted to OccUJ; £0)'; lit .lea$t 40 d~$per Y~al;(MinistrY9; 

i\gr,:i,cult\1t'e and. Fisheries, 1.984), 

ThX'ee majoX' iX't'igationschemesexist i,n, the catchment •. with APOiJ.t. 10, POO 
hectare.s under i.l·.")';igation~ Xechnically, I?o$Itlt.1chas anothtar,120 t OOQ h.~ct.a7:~S 

CQulQ b.e irrl.gate4, b~t qn1y about 20'fQOOhectaJ;es inclQs~ :plZo)ti11l~tytQthtl 

river has, been ident;tflec:l 4sa highpri.or.i;ty. 1,£ watel;7;becdmesavailabl~. 

IrrigatiQn systC!ms .lnclu,deborde~",dykeand spray .. 

In 1989,the AshbUl:'tonRiver catchme.ntho1.lsed abqut 16~Oifarms. 'rhe £at~~ng 

systemselPploye9,pnthese .farm$ valiy £rQlDst:raights1:)e~p. enterlll;isesto all. 

crop systems, where the entirefaJ;m ishEll:'vesteci every yel;).X' ~ Crops grown 

il1.clude wheat; barley. 1>$as, Qats, gl;"a!JsseeeJ;, whitE.\cl,Qver·. linseed, and. 

l;apeseed. Fe;rtlliser requirementsarellot high anc1crOp yieldswlth 

supplemental ixtiuation.\f8l:',eravers,ge9nly roug111y ·30 percent.\1i$het' than 

:yields without watet' (l1inistry-of Agric:ul tu:re iand F.is\ler1.es, 1989). 

To est.imat..-3 the value of watertoa '£a:r:tner in the AshbuX'ton .Ri'V¢r .catchnlent, 

we.~irst specified thenatul:'eof ,J;epresentativa .. farms~ Thepr,ilI1al;Y 

r«apresentfltivf)fartll is.am1~ed t;:tppp1ng fa~1l\ Qf 17?heflQt~res,Wi.1;h uptQ 73 

hectares a:tt.oCEite4 tQPa,st,ul:'e. Repre$entat;:ivecrops:l.t'lc1\lde up to l~t 75 

hect~tes .of Willter wheat, 18.75 hectaI;'es o~,s'Pringwheflt. 36~25 :h.«actaX'es at 
ba):'l.eY, :18. 7Shectates .of field peas • and 38.75 ll~etares of ryegl;{lSS. We 

,e$timateq vs;x;iableC()$ts f'orfarm. a.ctivitiesu!ling 1989 data (l-tinistrYQ! 

Agr.ic1il.ture and Fj,,sheries. J,989)an(i~verageprices Qv.erthepa.stf1ve y¢ars 

{aUttt $nd Flellling~ 1990).Vle ~§tl,.matedpl:'oductiQn£unctiQnsforconsumptive 

water useafid.yield, 'using~gri.cult:ural engineerin$ dfiti3. (HeU.er. 1982). 

TApl~ l .shQWs thepl;'l.ce,s, va1;iable 'c:osts t yields, and consumptivewat:er 

l;eqqiteUlellt:sfol:ea.ch crc;,.p and livestoc;k activity. 
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Ct'PP 

f.'.J:!ic~ $It 

Yield t/ha 

NIRb mm 

Variable 

CO!:lts /ha 

Winter-Spring 

$e.ed 

235~.73 :261.93 la3.75 327 •. 50 l125.00 

5.!) 5 5 3.2 1.2 

128.7 143 143 ~43 :rl,.2~S 

834 • .00 802.00 593.98 648.36 1067~O.o~ 

a yield. - 14 stQCkllnit!:lpet' h~ctar~ 

~a$t;~~~1 

Sbf3ep. 

27.18 

14a, 

318c 

bNIR-n?t irri,gAt1ont"eqll-irelll~nt "",cr.opconswnptive ll$e "'precipitaticm 

cNlR for pasture plus stock"''''aterr.equir.ement:s 
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S~c'ol1d. Wep9nstru~te<:l .'~. lip.~~rp1."ogramm~ng :~()cl~l 1;Q iJl.v~$t.igt,lte ·thee~l?ecte(,'l 

l;e$PQl'l~e .<,).~. ,fa:tDlerst.Q chl1Jlg~ng W'l1t\\ltg3~ppl.ie$.a.l1d &ss.ssthe QQ~t,$. tQ a: 
ra.:J:'DJe:r:;;ifwate17 \allocationiscondu<;te(i via~· ~~~etil1$teaQ, Q~ 
admi;tli$t~at:i.vely. Thi.s,ha.,$QEaena.cQ1l)JllPnappX'oaqhtQ vate~ va~ua,tiQlJtn the 

U;S.. (£:Ol: ,example "see, Whi,tt:l.eseyand HQ1J$tQn.t9,84; :l{runil.tl?).1,. 'Wbit,~le$ey, and 

Hal'verson, 1.9a9).A1; this 'Point.,thel1lot;lelt!ll1x~~i,ses gX'Q$S ~eturn$a'Oc:1.thU$ 

pl;Qvidesanestimate, of the l:'etUPls. to lal1d~Q~p:J.taJ.,apg. l..abpurlln4 

man~getl1ent. 

By:i,:nc:rementlilly:r.eclucingtb~ a.lIlC>Ullt o£wateX' ·lolva:t,lable tQ~hefl1r@er t we 

obtain changes in the lev.e]. of pX'Qc1QQtioJ\ IJ,c:ti\1ities.;lng,$r9$Sm~t:;gins ~As 

ShoWl;l in Tabl~s 2 anQ. 3. as water av~i,lahilitydec~ea!H~S; the lDQc1el s\iggests 

that. t:he '£al:.rnel; will ;i,nitially sll1ttto dryland pastute a'ndsh~ep p:t;'oCi.uction~ 

As water 1:>ecQmes increasine;ly$q~rce, the tllod.el .show$t'hatthefl\~1Del:' will 

te.duce crop b;ri.gation c:.n<i$elect thoseactiv:i.ties with", the bigtu~$t mar$insl 

value p:rociuct;of watEi'r use. 

By parametr:!cally vaJ;yingthe $upply of watet available totlle t'al:'tn.er, we 

obtaJneci a c;1emandcurvef.or W4ter. As shQwn in Figu:;re 2, this eutve r~lAtes 

the shadow pr:i.eeof water ('Which is the ,average opPQrt\lt\:ttyQ¢s~of wa.1:er 

acrCJss all farm a.ctiV'!t1~.s)to the qUfinti,tyof water avail-a.ble. We intat'pl::et 

this as the fatmer'.$ willingness to pay for water. 

We includ~d a.wAtersales actiVl,ty to the model, thus giving thefatJller the 

choice between, applyingW.aterto his crops o.r selling 'watel:' in alnar~et .lJy 

parametrioally varying the price ofwa.tet' in. the ol>jec't,ive funetiop, we 

obt;ainedthe farmer~s supply ourve for water.. As shown in 'F1gure ~, thi~ 

¢U1ive relates a -prlca for water tQthe quantity of wa.terthat a farmer woul,d 

be wtlliug 't08e11. We oQtetbat the supplyo£ wate~ a farmer can sell is the 

netir1:l.gat;ton J;'equi-rement (that la, th~ ne.t~onslUllJ?ti()n J;;'equirodfor 

b:rigation) and; not the alllQ\lJlt of water delive~e(i tothef~rm. A ce'rtain 

percentate ~o£ wate.rapplied (that WhiCh 1.$ not eons~edb:y toe et'opsot 

e:vapo~~ted) will return to the river. Ina ma1:'ket sit\latiQtl, thefarma-c will 

no1:0\4n this watet" and it canm)tQtl bought or sold. 

';!'he est;ima.tesof 'theoPPot'tul1ity cost; of water (from t:he d.emand curve) sh(:,lUld 

1:leconsidered preliminary apd prol:>ablyan upper bQund" beQau~:H~themodel 

6a1;:iJllates gX'osst'etUtO$ Alld cloes not.sepat.at~ fatm laQo\1r ft'omfar.m 
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1 • 

Units 100 

Grpss Mar$in $/ha 366 

Wtnter Wheat ha 19 
N~R, X 100 

Spring Whelit ba 19 
NIR % 100 

Barley ha 36 

NIR X 100 

Fiild Peas ha 19 
NIR X 100 

Ryegrase ha 13 

NIR X 100 

Pasture/Sheep 

100 X NIR ha 73 
50 X NIR ha 
Dry1and ha 

Average NIR X 100 

Nn~ Delivered mm 37,580 
ShadQw Price $/mm $0.00 
Wa~e't' Pelivered IlUD 53.68S 
Change in Delivery mm 0 

80 

~5.~ 

19 
lQO 

19 

100 

36 

100 

19 
100 

39 

100 

31 

16 

53 

30.064 

$O.4If 

'.2,949 
(J ,736) 

Peliverfjd Wll.~er, 

(%) 

60 40 

328 218 

1.9 19 

100 100 

19 . 19 

100 1\)0 

36 17 
100 100 

19 19 

100 0 

39 39 

100 100 

22 

25 66 

50< a 

22.548 15.032 
$0.81 $1.73 

32,212 21.474 

(21.474) (32,211) 

20 

188 

19 

90 

19 

77 

0 

0 

19 
Q 

39 

0 

73 

0 

7,516 

$2.40 

10,737 
(l.2,948) 

~-.~---~-~-~~ __ w-_ ...... __ ~_~_. ___ . ____ . ___ ~ __ ._. ________________ .--. __ ._ 



';l~tt:t'~.j.t ~" 

,NtIt 'II 

Sprinli :Vh •• e 'l1a\ 
Il~ t: 

!~u·l.tba; 

~nit ~ 

1ieldi ' •• itM 

Nllt= 

Ryttgt_jj b4. 

N'ltt X 

rqtut$/Sb •• pfut, 

Av.tagt; Nttt .:t 

BXltSQld _; 

N'llt Ih!tlly.t~d_ 

WAter' ,nel:tv1!,t'td' .' 
Cb_ng., :tnt1eliV'~t1 .. 

2"' 410, 

19; i9.;i 

leo; '~ct), 

13): If! 
InO 100 

", 16: 

;t,Ot.!\ 1001 '" 

'19 19t 
leo: tco, 

13 39 

100 lao' 

13, 41,' 

100, Oi 

a'20't 14'· %jl942: 1',580' 
3.1 .• 'SSQ 16:,,8'$, ' • .,638 ,Oi 

53;1It6$',24'.OS~()6'.~&26t I) 

0, (29~636) (41..,060:1i (5,3:,~48&); 
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JI4~$.'~ilt:'1' Further 'workw11'l 1d~mtlfyan4$e~rate the, CP$t$ <>f l-.bQu.xr,.such; 
thac 't:hellQd,l'$t;!.t~#net tetU;ns. $tm1.1.1:'3.1., ·,~.iIo4el b4:s.d ·Q1\·tt~t tetqtl':lS 

"'i~l.produee ;adifferent; ,supplycu.xvft... In.ddit1Qn. 'wewl11 :dll'ect fttrthe:r 

wcrk itlto ,fuX'~hfn:refini.ng thep;oduc;tlQnt'uucitlcnS, betwef!nwl.tere()n~l1lptlon 

~.1'l4,.cl;'QP pe.ld" 

If the repre.entat:1 veta~l$typi.t;g J.)f.~~lQultl.Jre :lnt:bf·Q.~em.eJ\ttth.,.e 
,incH ,,1,,1\1.-1, .c:le·tland .. :and :,:upplyet,u:ve$can be: ,s~e4 ,to 'Obtatna$I!;~'.g~'te d,.nd 
J.nG.supp11curvo.s . ., Beeause tbis{attll ~s'notth..Ql.t:yp.:Q!~ r-jp:l;'e$er.~4t,lv(l 
faX'JI. 'we hive not attellpted 1;heaggreg4t1.()n~u{erelse~t,tb'i$ 'POtu;, 

Inth~ptevi6U. 'SEfctl.cll,wehave epral11ed Qnly<m_sldo of ". poteqti41 ... rlc:et 

fot al'loeatlngAshbtlrtQn JUVet' 'water ·..,tlt~v.1Uet ,ofv.~et ti:>' ;f.tD't.~· TIl. 

potential fprtJ:~u:l"wl'llbedetel'lIil1edbyeQmp.rins:tb."f .. tm.r'· v.lu.~ Q£ 
wat •. t.g.tnsttb~v.lt.u. ofvat:et:h.ldl>y :i'n.,.s1;:r .... ~uu~rs;. ,A$:l.p1.'fJ:;eant 

<l.lfftlrenet)1nll4suitudes ''''\ .• way crt: tll •. othtt.;r:aean,thaet.tAde:. 'bav~ the 

potential. to.'k. ~b:>tht:YYfl$of "water' USttts bQt,t"t'c;f£. 

If that W;:Ondltlonext,tsllnd if 'thatest,QMl ;()~m;ll.cboo$e$tQ tuiea . .matltee 
~echanlsI1' toallQcatoltater intheiAshbu;ttQI't 'IU.VEll;ti.spesQ~' l'~Qpet.ty't~~htaJ' 

~!11 be 1l1pcn:t.l1nt ;for 'thettlltlsltlon tothe_tl<et .. e¢hanisll~At·9ne ~.)f.tl:elle;, 

.faa.er:s :lnt't,:l.al1yru.y'besr.nt~dptrtllt. ate.utr.nt (.ful1)wat4t:'a1.10Q.t'i()1l; 
in .. $t%'e411. US.etsw()ul.d ita'v«to' .put.cMS$pe.rm1tl; ~to. the f.rPler.$ t.Q inetea •• 

~n:r.gflQ"s. ,If this is the cas, .th._nthe ,tnltialPQtentlalf()t:;r~de :la 

aet •. rrltfu~d by'th~f. tll.,ta l Wl11,ltl$l1fuf$tosell '( thatla f ithe.U:..upp);:t<;:urVf,J 

;f'orwlltor) aTKlthe 1n .. atxeatutUletJ' 'w1111Ilgne$st;Q pay (:t:hat, :l,s,. t;h.ltd~man4 
tUnt~ 'fO):'W4ter) 'fA~th. ·Qther extre.. in-streb. \l,s~n:$ 'cQUld:· j.nttbtllyb~ 

,r.ntedptaai.ta ferr' ,in""$tr, •• 'flQwlndf'atqe,J;:s·wo\lld: :fac;.elln !ni:ti.ll,redU¢t~<>n 

In.vtd,,labt.W,lt,r* lfthl. t.th, ~.$e.tbentbelnitl.1 PQten;t.lfot;;.<le 

ls.a.teratln.dby ·tn" f.ttMr.t'Wl111ngne$$t~ ~Y' (t .... t15 ,th.1)! ,4e.nd::etu::v~ 

£or '·"ater)4u,4the :l.", ... tr~uu.lu.f!ts 'wl111nple.1 to $ell..{ 'tnatl.thei'tl~pply 

eu;:ve 'lot: 1ofAt,er.) • The; inlt.1al. all()<:A~t(m ,,,..111. li:k~ly fall so.ewhere~t)t •• n 
'tbcu.~t:woex.tt."e$ .nt.l wlll 11kelydepend in ·p.ttontbe dis:tr i'butlQnof'ga!nl 

-.na '10$IUui'bo;woentb.t:ltwo gtouP'Qf .. rkE!t""l:ti¢lp~nt$ .. 



'I 

CNAntt~.tiv., •• ti~~..forbq.t~, tn,· ',.,ottQtl.t \£o,r't,r;ade .,nel, :tec~n~~~Qn., ion 

tn. tnltla1.di.t~twtlon<>f' 'p.tmlts ,aepetd;onth,.v.,11abtlityQflnfor.r:lon 

on 'tn·stx ••• u •• rs'4,.n4 .n4.$~ppl,.fQr \lat."", We.lllil ~$l1.:tbattbtQ~gh 
\a"fo;rtbc .. {ngno~tJcetvalua.tt()n:.tu'6y ,of ;In-.t~.'JI '\lser.' v.:1 ..... , 

\l&tethy<b:oloIY in ,th.(:a\;,e~nt.<;C)t.ilaa,ff.~~thea'blll,tYQfth. ;r,g,ltlnal 

,<;ourac$.l to,usea, ,.rl<et.,chanl,.. :for,:W4t.t ·:al'loc.tl()'Q~:Fat1le,t. ,C:Ul:r.ntly 
:n.vtlth«QPt;1onQf' :,,*in& ;&t'~\11l(b"t'J: ,tQ,t:.,l,a~. xiv~n:.~.t(¢'·~,tJnc;teX' •• rl.t; 

,"c,han1$. forulocat:1QJ;l of' 'xlvtr",.t,eJ:,\ ;f.~r,i1t111 ' ••• k,to"sub.tltutCJ 
erou.nl;'bt.t.:r 'fQ~ t'!ver wat'tif'th~fC)~tl. 1.'$,exptn.1Y.,~Mn thol.ttet:* 
Iftbehya(Ql,o~y be,Pt.'nth.! ,.q~lit.n~.ndi th •• tt"'. flowl$$J.lcht"'t:thel:e 1_ 
.,blgb.clo&t' •• : Qf'!;.nt'tr.c;"lon 'b4tw.en: ,th«urct(,:that :t •• ,grQ1J{l4wate.r p,uapitlg 
&'ff'tets ;.tred 'flow»). itholl :theCQ\1neil ,"'1 r.ifAe4to'ttbe~lnc;lyd. 1~9l.1nc1v.,te~' 
lW.t:et ,.uppli;...ilt~hf'J:.t.Jt"t, or()tbeDtl$~conttt)l~u:;f; .•• 1 ,to":tb:e 'I~oumlw.tet"* 

T,pe re,'i.()Nttco\mc:L1 ,,1'l'1na.;,-o.to c4nsi<!e:r .J;ho,trofi :tnlt:1t~t.lonal i$$Ut!u,to 

suce ••• £t111,y :de,.l&nanc:1 j.r:;pl.JI(lnt ,a,tt£irk.tt,'), ",110c4t" litllt.t.r~ror~ •• pt't 
'the,c\.i."e,nt ;.l.tuaclcn. ,I:nt\l" ,A.hw:,t~n ;tndlt"~,,! :4bat al p~r_n.ntw •. te.t' .. d~'t 

-..ybeApptoptiate... 'tet..the pendlnJ 1"a1_!$tl .. ,:. ',n x:e$o~re';~le~nt wIll 

~~.ttietpe'bllt. 'to. liait often 1fJa:X'$w, Vttdel" 'tho.$e: .eon<lltion$"Atl 

:tn~~""ptlQle,\itat.r_rket_y it;,e apprt>pr1ate. 'Cbtatstw:httr:et'_Y' th,act'Wll 
ttlln.a,fer',Qf"'.tet :tre>JI, f.ana\1fUI,"t,O, 1,n-$'tt ••• ll$t'Q1sntocc1.lt only,.,hen 
stream flo1ls,falt~l:()tla .. 'Q~:rt.lnl.vel. Sut. :l:.ts\tl.tatmualp)",IIQnt$~,ttMdtl 

fro. ',i.n.'!"#U:l",all U$.etJ 't'Q f.t1I~t$:~Qeo.p",~.~',tbeDS :fot ~b.~petloQ.t¢ los. in 
lntQP. when sttCQ f1Q",.r. lov. 

Ch)tl'llfot1l4t'.1onon :th~pot,ntial fo;-.watcX':.tk.tf·c)~ 'tbe Asnbu.rt;:q'A, :U v,; :1s 

;lncQ~l~t~. at le •• ~ 'until ".obtain lnfQXlI4:tion f,:ollttne 1n.·.$t~ •• 1Il U$,t- .. 

A.IUJI:ttl&;tha, t ,ther_!. ;. pot~nt1.l for ,tt_a. i.na ,that :1.nst:itutiQnal,tsti(iJ$c.n 

.~. ~httl.f.ctotil:y.ddrfui .••. 4* v.,_tth'tspOint.upportt.b.conceptof 
;blplerentJ.'qS :_.N.tkf!,t~e'hln1....Al.~hou,&h t}a~Ashbu.r,tQnai Ver i.a ~e.latbf.ly 

IrJall e .. tew..nt~t'be: :gat,~teoftb., :i.sue:$ Pt •• ~t:tn .. ny 'way,S' ",,tll..-kt:ltan 

ld •• lte.st fota_tk~t ,"t!hlnt....TlleC.nt~rbuJ:1r~lto~lco\1n¢11 'Would :~ 

able; 't.ottan$fertheknowledgeob~.lned frQmthe Atsh'bu.:r:ton ",,,pel:l.n¢~ to 

tlev.lopitlg unage.nt pli1tQS for other, lax-gtlit 'catchmE!ntS, 

ltl ,genctra,l. wat.t' 1$on~of th~ £e'!l.r~$o\,,:et# irtNe~z"a1.nd that has 1)$.\1411,., 
PJonallQcat,r.tbynon.dtet ; •• el»lnl$lU.. 'Thts, ;'pecia.l trea~"t reflect$1t$: 



(!tttcial '~ole inec:onQ"ledtv.loprl'n~,..J>articul..~11in aseSit "'Iltld 'a.~ea $Uch •• 

lIic:tC.nte~l:N:ry..In .SPi:t.fi of "at.e.t'$$}')eclal (tol.,. Inthtteconoay,.4 :DlQve 

tovar@_tltet~ech.%d.s.s ;.ightpX'Qve~nefl¢:1.al 'It. }lark.; :.c~nis.w(All,cl; 
lik~ly yiel.ClllQre:flexil)le ~a,tet''tlse, .••. vol\lnt&:ryproc:s3UII¢ons1ste'Otwltb: .~. 

philtJ •. opbY offreechQ:tc;e, , •• way tQconvertW:.t;e~ :rlght. into <CIOney • and: ~ 

ince{at\ve for- efficj.oncy. 
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