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f:V!ulticritcrin ;\nalysis-
l\ rfool f~lr \\'cthutd M.auugetncnt .l),~cisiou Mai,Jng 

1. lr• trod uct ion 
D!!cistnn nutldng \\here nnturul ru\ourc-.·~ un.• t:nnct.!tilcd can he n time cottsmning nml 
~omplcx ta~\1-.. oUcn rv.-,ulting m decbi<ltl'l \\hkh du not ncl.~lll'~llcly ponmy the tn.te vufuc of 
.It·· rcsmtrrc rvtnnctmy ba~cd dcchinn support nn.•U.u·~s such u~ co'1tlhcncllt annlysis (CBA} 
nf'k11 iitil tt> dcfi\·~..-r ml'tltt\latinu '-' hich m:cmnmodat~.'~ buth cconn1nie and cnvitnmncntal 
;w~ .,1. ~)( ta~ n.!50ltr<.c. \Vcthmd nmnap.l..'mcnt d~.·ctsion making is on~ such instance where 
the sch.•ctitltl or pnllclc~.i hw implctncnli.ttion \\ill dctwnd un qwdttativc. {}Uilillitnti;c nnd 
imperfect inhmuation lhc considt..•t\ttton nl tlw'ic \ariahlcs tt'l \\ell as different points of 
view from intctest g.nmps Ctlll int.'rt.',fSt! the cnmpll dty or the llhU'Htj.!.l11llf,!fit problem •. Tho 
nhilit~, tn tm.:lud~ both qtmlituliH! and qlwnlltattv~ in!i"tmntinn in the analysis makes 
multicriteria ani.lly,.,is suit;.\hlc lot· cstabH~;hm~~ pnnritic-, wht.~t':J objc~..·ttvc" td'e many and 
complex. as is u.ncn the case \\ilh rmtural rcsnmcc ptohlcms., 

Mul.ticdtcria unalysi" eM CAl w. il tnmuwcmcnt dccbion uwking Ltml can he tlscd to<:' ,tluntc 
alternative ~tt.iltf!gJcs in \Yntur rc~nurcc lllitniJgcml!nL ~1nin issues and nttributcs related tn th~J 
n!Som·ccs m·c f!Hltcd as critct:lil ·1 he impact or dtH~~:-crH management strategies on thebe 
criteria b then c\ nhmt.ctl using hoth qtmlitillivc ~tod qu;l:~l!tnHvc iHdicatms. UnliJ.;c the pmcly 
munctur} ha~cd lcdlniqucs l\K'A alln\\.'i mm-monctat.Y values tu he mcnrpnratcd into the 
umdysis making it a tmm.! comprchcrp,rvc rmm~tgc1mmt dcci~i<.m tool. 

lhis pnpl!r \\HI; 
( l J introduce tv~tc A ~1s n d~dhion SUJ1port hml fot \\cthmd nmrmgcmcnt1 
(2l show how tvf( 'A '~tltl be used ttl) an c>:t,~nshm nf otlwr cwtluntion methods such as CBA. 
OJ ou\linc an MCA Ihuncwnrk tclcvant to \\cthmd nmnugctnent nnd 
( 4) show hm~w this can be upplicJ t.o the !\Jacquuric lv'l'Arshcs in the scl!!ctitm or v.utcr 
tnatmgr.mtcnl altctrHtli\ cs. The Mucquark tv1ar·shcs will be used as u cuM.! study to illustmtc 
hmv rvtC'A c~m nccnnmmdatc both ctl\ lnlntncntal and economic: crilcria in nmmtg,cmcrH 
decision nwking, I'hc duvclopm~nt nf altcrnutin.!' tUU\l!)Urcs for norHnouctary rcsourc~!s nnd 
the u:·c or \\eights to incorpormc different pomts of view were an important part of this 
unnl.ysis. 

2.1\IICA . .-.n wctlnnd nJan;tgctucnt dc~~is.iott nutldug tool 
rvtt:A is a decision making tool thnt cnn be used in natural resource pmblcms to cvnlur1tc u set 
of nhcrnativc sccnnrins for implcmcnlntion using u l1nitc set of critcriu. MCA is com:crncd 
with resolving problems wh!.!l'.c there is a set of proposed options nml ficveml conflicting 
o~jcctivcs (Nijknmp uml Vus I 977). As n decision support system Mt•l• uJlows the decision 
maker to rauk objectives. rcsolvu conllicts and identify nn~ns or imJmttancc. fn wutlnnd 
mnnngcmcnt pmblem.s n lnrgc number or cnvimnmcntnl and ocnl\olnic vnrinblcs arc often 
involved. The inlcrrchlliouships bchvccn these variables ndd to the Gomptcxit)' nf th~! 
problem. A MCA nlluws cmnpl,~xitics In he rc~nlvcd nud project objectives lhrmulutcd by 
pmviding n .frmncwo1·k lot mmmgcmcnt decision mnking {RAC l992b). 

~-~~~ ... .-..~,il;lo-":c·1~· -~·::<,-.~t,<'.;A~~il':""""~~lWl>*~:-.;?'l!~~·--17~14'f~~h...,_o'11$1'-J;,~~~~~~if~~-~~~~~~~11t!'t~-i 
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I Itt' '''lhn,iug tn.~~: dwgmm sho\\·S the Mt'A d~~~isimt mnV1ng ptlt-:css. 

Fagurr I: !\1ulth~r·if<H•in Hrcisiou T•·t•l! 

01.'1it1t• ·•"Jt'L:IIW\ Mt~t tht.•ft nllrthlll!.'ll iliH! 
..... tJOil\ Ill term~ of "I'C~t(k ctliCI'hl ~ 

R.lltJ.. ~lllcm~th\C't lhlWd un hm\ \.\cit 
1hc~ 'lilttG.t~ tin: ~.:ntctM 

··. ' 
Ocpi.•ndmg ~m tr;lJe .. nU\ hr.t\\('~n h:\-el'j 
Llf iiUt.UJlUumt uf tHtlfllt:lUHlllhj!:CII\"C"t. 

rc(;tlniilU:IH.I prdcncu (~nluLtnn (t1l 

i 
J NO 

\ H \ m, n.'.t:~~·· !Jw s1c.,;t~-,totr tllakc.r~ • ~ontrnl over th~ uuh:om!.! of C\·Cntl.i h) stating the 
ohlt:lll\C''\ -.·\pht:lll) ~\n th~tt the tcl~tti\~ v;.thlll' of diiTcr~m flWJCd' c;m he consiu~rcd. The 
t~h1cd 1\ c ... u-,~~d tu J.HhthMtc the altcrthlll\c ophon~ arc uthm ~~latcd il~ ccmwmic crHcri.n or 
.... ,.,~·ned ... ~., .m:~ tn n~f1cd quahtativ~· Judgcmcnt:-i on p\!rccivt.*d UllJ'~orttmce. The· dccisim1 
m .. th·r m ,1 \H 'A ~:m tlu.:n c:hmJsc a ~c:t of pr~fcrrcd illt~rflah\~., hascd on lmw va:H they 
,,,.t'"'' th1: -.pet.llit:d ·)cicctlnn criteria~ 

'H \ t .m hi.· .. tl'f'hctl tu a \Hdf! vanct: or ~contltnic and ~m' JWilmcntal problems ~uch ns 
'" .111:r r~: ·' ltul:c prohkm'~. hwdt\cr~ity prt~"'~J. \ ;umn and su. tamable \h!\·Ciupmcnt ({hun~ Roct:c:J 
.uh! ~ .. unh.•H ltJ7r,, n~~fhnn mul \Vhitc 1984. Crmmttli nnd Nilhlm1r1 l'J'J3 .• l~t\C 1992n tHld the 
I h.rJrtnH.nt nf S.llnrtll Resource~ 19()6) t\1Ct\ provides \ilt'lnU'i ·point~) of vic\\·" ill the 
.m.1h ,,, .. ·v.IHdl mtttht uth~J'\\JSC have mlt hcc:n mdudcd (Oum ct at 1976) As n r~s~dt the 
~~r" ton , "'"" '\"r:d i\l'\: nnt hl~t'lcd tnwnrds ;,1spcct~ 'Nhich .can tHli)· be ill(::tsurcd ill (!C<.)tl£>H1ic 
tl't m·" u: mc.:t\mc and ~mploymtmt. hut take into accnunt cnvimnmcntuJ. sochll nwl 
'1.'\.I'L'.illon.ll. l.tdnr·, rdatcd ttt th~J prnhJcm. 

\f'piK.lllltlb of tvl( .·:\ U1,UHil} i'nc!UUC Hfl HltCgr.;t{CO Ullttly~j~; Of tbC CrfCC(S Of n l1rtlj10SCd 
p:.•··~tt mlt:tTn·~nl 

• c~.:(mnmh: cfficicnc~. 
' rc~~unml dcvclopnn.:nt~ 
• en" mmmcntnl impacts. i:'1(1 

• "ttt~ml nnrm.:ts. 

I radttu.u1atl ct.:ummu~..~ \:IIhmtku1 methods may nut nlways include thu truu vnluc of th(! nt>ll· 
mark~..·t goud and ha\.c u tendency to ttluss uvct• cnvirl1i11llt!nla[ issues in reaching th~ Il11:1l 



dcll'''''n (Qureshi. ( in.:t:nl1l'ld. Kin~\hntn nnd Krol* 1995). ln \VtHiand mmmgenwnt 
l'\ .tlu.ttton•\ there an: uth:n ~c\ cml issue~ und unrihutcs uf the wethmd cuvfl·unlln!llt thut rnu>· 
not b"· placed m the ~uMl~ \IS due to n lack of infbt·m~:ttion on their mmlChH'}' vulu(!. ln such 
llht.llln:o., a need 1.4•r a nt.ltt: t:ntnpn:hcnst\C nnalysic; that C<lnsidcrs bolh motwtm:y and tWil .. 

mnrH..·t.lr! values m tht~ dt'l'l"JOn 1~, needed 

\1< · \ pro\ 1<.k"~ a lrmHC\\ntk lht incorpnt,Hing economic and cnviromJumtnl vuhtcs into the 
.m.tl~ ,.,.., An t\lC:\ do~" nut tl{!<.:c~;~mily n~g,\lc the need tu entry out a CUI\ or contingent 
'.!lu.Hton ~itmly hrH t1tn he udtlptt>d H'-1 an C\tcnsicm of these mctlwds (Qureshi ct aL l 995) 
\\ rth \ ,tiUC!\ gi.."IWt\ltt~d from monctm} v~du.•.tron tcchntqUC~ incurpnmtcd lll.l{'l the Criteria of Ufl 
\1< · ·\ Spec Ilk mng~!~. m ( ·nA vahtc'l c1w he u~cd ns pnrt of the cdtcria for ttHt'ihutcs thm can 
be ml'.l'tttn:d Ill muut:hlt} t.crms A CHA i'iltio can he SJ1Cclllcd such thm it tnu~t be snlislicd 
b' u:rtam erttcrm und~·t t'm:h r.tltcmauvc c:xammcd hcHm! that ;tltctnnti\·c optinn cnn be 
dt~hl'll lor tmplcmcntathm 

3. Frarncwodt for· muUict·Hcria nnnfvsis 
' • ' c ·-

1 ht: tr.nncwurk thr !\H ::\ 1u:cd:, to he f1c:\1blc so tlmt htctor~ cnn be incnrpumtcd into the 
an.ll~"''' as they uri\C A'-cnrdinp. to Roy ( 1990} the uhjcctivc ofl\.1CA is tu help the decision 
mt~M r b) strw.::tunnp, the tmlhl~!m sn lhat un)' (.lcvclupmt .. ml hmitutions and ambiguity arc 
-.1a1~J dcttrly. 

J.l \1ajur ('ornponcnh 
I hl' lolhm.mg '"'a tran\1.'\' t1tk filt a lvtCA {Cuhon 191&. p 16). 

• hft:nttl) ohJt:r:H\C"I· and dc.arl) stute nhcrmtt.ivc!cl. 
• Ddinc dc~l~,mn '-tUI\thh.~~. und c<>nfllraiuts. develop criteria. 
Cl t 'ollcct data .. de••clop a mcnsurcmctlt !)cttJc to score critena and set up un eflbct'i table 
• < u.:ncrate auJ cHduatc altt!trHJUvcs lMscd' on how \\eU the} sah~f) the critt:rm 
• < ondtu.:t a ~;t:nsithll} analysts by \\·eighting th~ criteria hm;cd on different priuntrc<:~. 
• Sdcct a set of preferred nltcmativcs. 
•~ I mplcmcnt the ~clc'"h:d ithcmativc, 

·\ \1(. t\ docs not ~dci.J il final project but rather provides a f,Ul uf best pOh~ihrhliCS ball(td Oh 

the dllfcnmt oh.Jcctl\1.''> t·ncd. According \(l Cohort ( 191~H it is thi!i .quulit}c \\Juch makes it 
ttk.tl lnr n·ttur~d rcMHI.ft:t: pmhfcmli where' thJfbrcnt dcvcJupment paths cun bt.' chus!Jn bused 
1111 dtlfcrcnt prioritit:s 

lour t.:t"1,pnncnt~ wlw.:h need to be cvah.mtcd in u MCA urc OtAC l99ZcJ: 

• a Iimt\! number of ultcrnati.vc plans~ 
• a ~ct uf criteria by which the ahcrtmtlves nrc judged~ 
• a method of ranking the ahctmuivcs based on how wcH th~y sutis{y th~ 

en term. und 
• u -,cn•,tl.i~ity mmlysis to del ermine which nltcrnolivcs nrc hnplcmcntcd. 



·'·2 Outline 
IlK· lldlo\\Jnet mt.•lhod h~t"' hccn dcvltlopct.l tn rank critct'ht and mtnlysc the al.tcnmllvc optiotls 
put lorv.ard in a \\~thmds mnna~•t.>nt!!lll prnhlcm nnd 1\; upplicd in planning n mult.ict•itcda 
.t11.11~ "'!\ fnr mmutp.cmcnt npunuh iu th~.· ~M~u:quaru.~ l\1atshl~'~ 

I I >din,· lilt• n t•thmd dn'a w:d 'J1t'cr/l Me• ,,y-,.tem houndm:• lwtn t!t'll tlu.\ cO'''d wul the 
" ,., oundmJ! n·~!IWI t Barh1~.·r •• ~\crcman and Knm' lei' l CJ96) 

.' '"'/Jt'U/l th-.· altt·nltllll't' optrmt\ 1 ht:"'l.~ an: the ~pcctlk plan~ thnt arc hc\ng put tlwward for 
l'\ alu.ttton m a lvH 'A Altcrnathc plan' thut pt•tnnthc diff(Jrcnt nspc.ds of the prohl!.'m ic: 
l'nllhHmc em u·mm1cntal and rccrrational. need to he mdudcd inlhc mmlysts ln ensure that it 
'" ~ornprch~.msnc, J. heroic mitial altcrnaU\c' dn twt m.~cd tu he spt,!CHic but do need to prtwidc 
the .mal) st.h \Hth some dirccttun ·\ltt.·rnatl\C upuun•, ihr implcmcnLUtion \\HI h<: ~valuated 
u..,,nr lht: crit.crm dcvclupcd m the Uc\t stagt_t utlh· tvt< 'A 

1 \hUt' tlu.· mtrwrrtmf t\\tut\ and polctU:ttl ob1n ttr('\ m tltr..' Afurquurh/ Afttr\IUw tlmt will 
11tcd to hr! wldr(!\\nlm tlw \Uull lh~:"~ \\ill t<n·m the t•ritcria ttscd in the ~tudy to c\aluatt! 
thl.' altL·rn~.HlVC optW1h Stncc the ~;t.·h:~:lwn ur altt:rnutiH.~ uplHltlS wm he balled on how well 
th\.'~ meet the criteria tt .lh ilnpmtant that the different \llltrccs of mfornhllhmur~~ considered 
anJ umflictmg oh.W\!li\cs arc tt!Mlh1.•Ll Iwm th~ nul:lcL J~lussi. K.crstmt nnd Zuints (1990 
r ~ ~ q) !luggcst that a tlumn.·tu:al frmttt:\.\ ut h lhr l•roup discussion and nct•othluon support 
"hould he a primar) thctnr in dcvclor\Ul!:' ~.nwria fhr U'1L" in u MCA. The Nnminnl Oroup 
h:duuquc c N< d } ( Dcrt"'nn and \Vhth:. PJX4J \hl\ mJnptcd in developing the c,·rilcria fur the 
\l,lu.tu,trtc M~1rshc!) stu~.l~ 'lhc ~lt:p• .. Jn\~'hcd m u N< I I arc outlined hclu\v· 

l. (J-rnup tnt:mhct·s ate chu!;cn h:~~m the ~arne pt·nfl.!ssiorml level but from dit1i.mmt 
fiddh of C\f1Cl'll!'-!C. 
The d<:c1~wn mukcr stat~:>~ the prohlcm and dtscusscs background mti,rmntion with 
grourt 
I ndh idual group mciubcPl t?tlc.'ntl) gcncrntc ideas on ot~icctr"cs und issues 
unporllint ln the pruj~CL l hen! l'i nu uiscu~sinn between putUC!pants OS they 
hrmnsh1tm .th~Jr idea\ •. 
A group I!\L of JdCa!:t ih ctnnrulcd f.\] I'Ut:!.lrding. m1c idea nt n time from each person 
on a blm..:k hoard by gmng around tlw f,!roup. 
All idea~ arc- ~.h!-~cusscd openly m the grnup hclbre n set <lf criterit1 me chosen This 
is for clarification nnd refinement purpnscs. 

ldenrif.r cmnJWIWnl\ ltmdum.\ und tlflribulc\ at tltt,: wtHlmul Jystcm .wul show lww l.lw 
u'mpollt.'Jll\ ant.! tlf/rJhute.\ t.'W1. lw u.wd tu nwcnur<.' tlu: diUt~tcnt olUct.•tJre.~ ·rile criteriu 
~cncratf.!d m the NUl urc specified us tncasunthre compuncnts~ functi()ll umt attributes of Lhc 
\'-ctlant.l ~yslcm 'flH!se can be cunstdcn.:d tn he lhe ..,uh"cdtcriu, When spccil}mg the critct~in 
lour 'onditioth twcd to be met rKccnc} und Rmf!iJ 197());. 

~ Mininml ~md OJHWUtiorlHh mcnmngfut to th~J mmh'sis und comprchcn~ivc. 
• Cmnplchn tun:r nH arcus nf cunccm HoU)''l~uu {1990* p.lU) ulso stntcs thnt ct·iteriu 

need tn h!.! uccun.Jtc and cun1pl\!l1' 1f fh~ procedure is to wurrunt useful results. 
• Dcc<nnj>mmblc; he broken dm\·n into suh .. criteria which uccount fhr one <>r nwt·c 

!lpcc1fk uUt·ilJUlco, of the probh.m. 
, Non;.r(ldliJHhmt:; nvnid duublc cnuntmg 



\II pnh..'ntl~ll ctttcun UJI,.! Hlt••tttlu:d and lht~d '' hu:h nHtn\s tuHH1rcmtional id(!a~ and 
plllltt\..tlh ~,~~ll\iU\c td~~h tu ht.• "'ullcd from thc·li!lt (iruup mcmh~~p-. nuty us!.! u tn:c dingnun 
ttl -..ho\\ lht\\ ~rJlt'na an.: n .. ·t.u~.. il ( 't"Hcrm can he dn idcd into J.:~ttcpnru:s using. thc.ir uttributcs. 
tt•r c..·,amph.· mam \.'Uh.•t·ht mi!.l ~\uh-tntcnn. 

' s, ore fht' llifrnu lt\lliJ! ll ptt•·dl'!im:ll .wah~ w r:m f.'//t'CH /tlbk Aftct dclcnnining the 
rl'qlmt·d c.. nttm.t fnr ;,uml) ·w .. the wi(,tmatwn need~ to be fllc~cutcd m an !!fft!ct:) table. \~hich 
pro\ h.k-"' a \\lt~ (ll \.\thHn!~ tlR· ..:·nt~thl bnwd un c~timatt'd impact~ under cnch alternative 
, pc..'lt fit.·J 'R \( , I '19,:.t: 1 1 ht. hl\:h m t.hc clt~.,;b. tahle n .. ·pn:\cnt the attcrtmtivc phms ur 
nptlllfl"t and th.: c..t)htnm"'- rcpn·~\cnt th~ cntcrial·) \\lut.:h tht.~ ahcrn~lh\C'• arc to he evaluated. 
< >ut~.:ornc: ··tore" hH each t:ntt:nnn urtt.hn nllt:rnall>vc sc1.munn!l ar~ d1~pla) cd in tubular Hmn 
I he ;.tdtJ.Jl ur uppw\tmatc \ahtt,••-. m\· \N,:d inr ca\.:h t.dtcmm ntt!~t~mcd lmdcr· the different 
pi.m•. m .1 pn.· 'tlctincd '-.<.tllC> HM\ hi.!' U'•~,l tu ,J~ 1'1l~'tl M,',m:s tu the cnfcrm 

I nr \•htcl.tt\C:~ dcahU~! \\Hh !.'U.\ uumncutal ~tttril'~utc~,~. ali i!-> nftcn fnunJ Hl natural rc!>t)urc<.: 
rut~tclh. mh.Jlhmttfiahlc: crttcna t\H1 he tnc:tliUfl•d hy a~~lf!Uing numhttp., to them that rcJlcct. 
tltclr unpnrtan\.:c m th~ mMlyw~ An} ~~:utc tlt~\t.~lupcd ~;houtd ha\c ~mn1c h'vcl nf economic or 
o.,~: •cnttlit: mhmmthun utm~hcd tn It f<1r cumplctcmc~s The type ut: ~c,Jl~ lJ!.)ed with ntl cflects 
tuhlt: can he ha-,cd nn ccmwnm ..• ~<.icn:tl'lc u~ well 0!) tjtmlitntivc Hlhmtmtwn. 

An orduul w;.\lc ~ttn he w,;~d together \\Jth ~m cJH:ct~ tuhlc to ust;C\"1 alternatives wfu.m not 
cnouJJ.h quantllati\ c- iuHmnatinn 1s avm1ahlc un the impncts. l :ndcr tln~ t) pc: uf hr.:alc: seon.$ 
Jre allm.ated r.t,.•Jl&.~\.~tmtt the nMgtlHudc or the cxpc<.:tcd <.:hmtt~c m cntcrin under (2Uf.:h 
dltc:rnatJ\c nptwn rhc ht:nrc') ussrgnl·d to the ,:rHcria u')ing the prcwdcflm~d or .. iinaJ scnle 
... ho\.., tht: "ar: m~· impacts ur ah«:t·nnti\~ options on the crHcna c'mnuncu.. 'Jhc· use of n jJre .. 
~.lclincd ordtrtaf 'lcute in nn clh!ct:r:; t~iblc autonlntu.:alh' standnrdi~~~, the scores uJlocated across 
the en tend fnr comrwnhon pm'posc~. 'fhi~ aJio\\s cmnpari~ons to lw tnud~ between critedu 
~.. -.pc~.:wll) \.\here the mc,msurcment!) fhr thc~c <.:rttt:riu vury ('r cunnot he rncasurcd in monetary 
term-, 

r, lrt•tJ:htm,l! 1/tr.: tl'Jit'tw for u .\cnutn·l.fy cJJW~rM~·~~ A M.m~ilivit) unuly~i" can be cnn·ied out 
h) tl'-1'->tgmng weight~; to the main crilcnu to reflect changes in prcf~mmcus. r ~,,c~ relationships 
ha\ c been defined and score-, nHocated, weights con he assigned n.:Hcctllll ~;,"" .npt'J1nllce of 
the ..:ritcria to the unaJysis based on value judgements. Fot u);;nmple. given two criterin 
c<.:ononw: ami ell\ irnnmcntal quality. u higher wei.ght may be alloc~tt~d to the! (,mvironm~ntal 
~.:ntcria t<• represent conscrvutiun gmupst prcfbn:.nces. fn th1s cusc the selection t)f 
altcrnaLJ\ c., \\lHch meet 1110rc c.HlYitonmental criteria than econormc: criteria is nmre likely. 

< Houp nwmhcrs vote on \vhich criteria urc the most important which allows critctht to be 
ranhcd r..;t.orcs fbr each critcdon arc tabulated and the weighted avcrug.c scores cnlculutr.cl 
hao.,cd on ~mup vol.cs, Voting on ol1jectivcs nllows them w be rnnkcd in order of pc:m::civcd 
tmportancc utt.mg the scores {Deason und \Vhhe I 984 ). The vo.tcs will he used lo reprcsetlt 
rrc:fcrcn(;c'i of dirfcrcnt intc.rest gwup~ and develop weights fur the sub,..critcria in the MCA. 
If \otmg 1s nut convenient 'then u survey qu~stionnuire muy bo !->ctH out to the genem.l public 
or mtcrc~l groups to gnthcr intbrmotion on preferences (Gum ot ~•L 1916) Prcl'drf;!nce weights 
can he inLorporated into tho analysis using weighted uvt;lrngcs Jbr defined intc.resl groups. 
I he ... cn~Hti\ i.ly pmt ofth~ pnnlysis .tlHl)~ be carded out: using a computer package, 



- I"" altt.•nwtn~t*.\ rltar .\uiH/t· llw nwM tmpw·Jant allt!na m'r ·'•·'h't1it•d,/ar :imph•uwntulwn 
I >llkn.·nt allctllillJVcs \\til he chn!>cn dcpcmtint.\ nil the· prcfcn.mcc weights assigm.~d to the 
1.1111.'11.1 

4. Case Stud)1 ,., the 1\f~,t~cpuu·ic i\taa·s.hcs 
I he fnlln\\ mg t~~ a ~unmwr~ uf a ~~tudy Hf\lll) mp, multkt'IWI'iiJ amtlysis in nn c<:tmomic 
t'\ .lhtJtHll\ ut dh.~ t\t;:u:quanc !v1;.tr~fw''~ hr:tug Uth.lt•t.t.lhcn h)' the l\e~•uur\:C Ecouotnics Ch·oup in 
tlw SS\\ l>~!p~trtmcnt ufi and and \\'uh,.'r CotP·•\,'t'\!.llion (01.\VC) lhc stud; i~ f<>c:ussing.nrl 
\\ Jlt'l m.HhlJ:1CtnC'Ut 1'\ll!.'\ Ill the !\f,l~'1{Uan<: !\t,u~,.he'' \\ClhHld~ 

.t 1. Issues in \H.•thmd trHtnHA<~mcrH 
lht· h'lll.•'"mg tt1hfc uullm.:~~ ~rtnt~ h'iUC'\ imp~.1rtm.H tn ~n\.uomm.mwl. ccom;mn: and 
rt•~..:rc.ttttHt•ll ... rn~o~na dMt ne-ed rn h~: nu.tinh"'"' m \\\.lland,~ ,Jnal)srs 

• c:n\ rn,tlmcnt~d quJht~ 
~. c~nh'!~) 
:· hflldt\ <:r~H) 
: hu~b. utht:r l~mna 

,.: thh 
: OurJ 

" \\ ah..•t ~oJUaht~-. 
:. (tdtHlt 

··! I."J'U~>c;lUtl 

-~· wrhtJn~ 
·:· pc~tlt HJC'f 

:· d~mt~ 

• ccnnnmrc Mahiht~ 
·::' J:mdhufdcr incmnc 
-.~' stahlltt)' t~f local.~~unomy 
';:> toh (•ppnttunitics 

Jnc~:d ccunomy itl\C'>tnwnt 
.. ,'!t :cuZ'tt tlf cnn•;~.:t·vathm 

• t~~:rcatumaJ ot1porluml~ 
:.~·!,~ fhcilith;t& 
:~';; UC!)thcHc JUt$Ct\Olhm 

·;:;,~ ndmissum t·u~t" 
,;~ uccess tct wcdaml~ 

In tht~ ;umh·~t!\ u \\~t't as~mm:d t!Mt \.•tt\trunnwntnt and ecnnmm,~ nHcna \VI,m! the hH> mnin 
~.·nrt:na m the \1ilt:tJuane ~far•.ht:~ \\ate! J,lthlht~ •Htrihutc~ \\C.rl! ~Jwwn ht be unpurtunt tu both 
thc·-t.· tnh.:'mt and lum~c \\t>tc induJc~..l as ~~uh·nrt(.•rnt Hc(~rc:Hiotlill npportunity tbcttw' ~'rcrc not 
.ndud~d iP>i t:ntcna m tht! ttthll)·~ss lor t.hc \1a.:quaric Milrshcs since the&e unly rc.prc~~;:nt '* s1naU 
port;' 'n of tlw ;~-..uc~ rei;:\ ant to \hth!r ~uppl)· lnanogcmcru plans nnd wetl::uuls m the annt 

I he lflltml itagt:~ ul the' m1al!'•b dealt \\lth gcmmtting n H~t. tJf important. issues, and potential 
nbJCl'tiH~~ fiH' C\'O,(IJ:iltum in the Macqua.t·tc M.ar~hcs. JdcalJy a Nominul Clmup Tcchniqu~, us 
Jc:,t;nhcd tn the pre" HlU"- ~cctmn. slwuhl he m~~Rf a~ un inlC'grul pm1 of.critcth~ pmducnmt. 
I lo\H·\ cr dul.! h • ume cnn~traints nn ~Jitcnmtl\e mcthmJ En· gf.mcmting the m:~~essnry rnfhrmatiun 
\\a!'> adupt<;•d hascd on sources \\ Hhiu the DL \\, < · 



4.2 l>l'\ chJIHii,1Jlf nr ( 'rH~~t'iu fnr E\·;thiatlcm 
t .m~· tlw ~,u A nwthm:l dl~\clupc~J in th~~ fll"t-•vmus, ~cJ.·tiun u h*'if or impm·tmH issues und 
ptHl'lHI<tl (lhJt.·~lt\CS 't\l'H: ft<:ll!l.~nnrd fur tht.• tv1n\:quat'U." Mut''iht!t~ nu: lhllowing b a po.rtion or 
th\· 'H'~'mlti lt~it us(.·~t 1n tJw 4\halyst~. l'hi.s list mdudc.,; huth f..'nvirmunl.!ntai ~ml t!Cotlmnic 
\ tlll'tl.t and deab \\ lth t"t~lWh tlwt ur\.~ uHcr<.·nnnt:t.•tcd 

I ahll· 2: lmrHu·t.:uu issn«.~s m•d llOt~ntinl ohjccth t>s iH Mnc<umriJ! !\'Jnrslws MCA 
" \\ att:r quaht~· "-
• ltn"itntt t'nnt.t:nt in tl'tt• \tn~iln:~ 
• '-;,ll.'lV"\.'I..'tHlt!llih.: '•tabthl\ 
• lhc \olunw uf mtlm\•• ''fld oulllnws tu llw UHJt'.t,lW:"t nnd t}w C\t~lH of f1ouding 
• 1 he thstnhuttun and. Iw~tlth ul \H!tlath.f \cp~·t • .nam. pattkutatl~ Rtvcr lieu~~ urn 
• Ht•du~thm m tht.: tht\\ W}•tntj..: dw.• h~ nn)!~Uron and t.un~trm:tum nt Burnmt.lontt und 

\\ Ul\.t.mu.!rt~ n~nn 
• I and w.c ~hant!c~~ m 1\fm · .• h~ ... n:~u!tilW m "'~~~anng. and ~h,:¢.:·hm.~ ut mlli\·C ~t'CMclutwn 

.md ""'"~' u.:wt~ ~tt.mna 
.. I lw n~·t•d w mautt~un ~nkl ~r::·,Mm: \\Ut\'1 l"l:"~uun.'{.*"- m tlH: ~"lartlw~. 
• Prt:\ cnt furthct tit!t;•r,hf~tttun \\I the \:hu•.hc~~ h} ~Ht:{tm~t~'m!~ hmu u~~· and 

··~~m:ultur~Jl a~tn. Hrc,;~ t\.lm:lt Ml~·~t~tl!t \\t.>thmd. \ ~thH:•, 
• t:...t.untam the ccHlogt~ •• d 'h~u-.tctl!l ,,nh~ \\~w·thmd mnt cnst.itC Uw (;nn:}crvatwn t~llt 
0 l Ot\lln ~~ru\\t..~r~. n:·qun~~.t ht adurn n~"il ~\-l~tmwcmcnl Pr.lth~C~.j tB!vfP··,Jtu pr,,t~ct 

th,., l•n\ muummr w.tupl th\.' f P \ cH\ trnum~·nt~d !!mdv.:hm:,, lnt Jrn~·atmn farrnm~·· 
• lnt~!~l.h~r·· dK-~\.¢:Iup pwp~~n~ tnafi\W~.mwnt piath \\ht~.,:h an~ "l· t:utH.htJ~om ufthl" \\Htt:tr 

lt\.l.'fl~<.t' 

• \Ltmtmn stu~l and dd!H<•''•!I~ ·~uppb nf \\iJh.*l' h' t'uw,•nt thCt~~ 

-'··'· Ern irunmcrHnl <!t"itct·in 
I h'-' p.tpct fot.:tb~~.~ un tln• r.:n\ m'nmcntrd crncr.ta nt thh ~,tmb 1 h~ lnlluwmg: list uuthncs some 
. d th~..· mam en\ U'Htltnt.mt~l ~tttt:Ha that \\l'n.: mdu~h·\.l m th~J M< 'A fot· the tvf~u:qwtrtc !\far.~heh 

• \\ .ttcr n:~uur\.'t.:~ u~etl m tn'Will:inn. Jomt'1tlh:. ~~tt,d-.. w~JwHrml and tuwn U5<..t 

• rh~ frt:r.iw,mcj. sue and 'u't.~'''l~ ui \.\.,11\.'rlmd C\ c.•fit'• 
• tht.· ·1tatul) ut nau\e ihh fhlf~uhttwu~) ... hw hm~i~'H~t'r~~~t) 
• tht.· "'tatu"' (tf rcpulc und •UHlllnh~i.lll putmlatwn-~ 
• th~.· ,.t.uu"' of UlJUatn.: int~rfdmuc popuhltinn:" 
e krtilt.• l,mJ lilt ugrtcuhmc 
• '\ utru:nt Rct(!Hthm 

• \\ atcrhtrd Brccthn~! SH~:•. 
• pro\ I'>UlJl uf flnud comrul h~ the v,~tlaml .. Houd f1hun~ reduces nuud .risk downstre.nm 
• ~· n ttullh\tllCl' rcclmrgt.• 
• •,cduncnt pollutant retcnutm "' poUuwnt~• !iUch as hc;.n > mctuls may he tetained wHh 

-.cdummts in the n!t~d..,. itnd gtat~scs of the ~\ctlnnJ'i '----... --~,...................,., --- ....... 

11 ''· app;.,,~m thm muu) nf th~:;c cmnpt1t)Cilth urc impnrwnt tu the vnlue of· wetlands uud nrc 
,,,,t:~' , t a~;~_;,ml•1wdat~d m mm1ctat·; based cvuJmninn :m~thml4r Fv(!tl though ~llthcsc issues 
h.t\ ~ lw~n cunm:u mltw C\l)C: ~.tudy (If the Mm:quari~ tv1~ttsf)g~j t-~nl) il St,!.ICCfion \Vilt b\'" uiscusscd 
111 tht·" paj1~1' 



-4.-t. I·~ nlmHion uf l~nrh·tmnwut;al Ct•iUwin 
I h~.· lnlltl\\UlfJ. .S(C)l'J outlnte UHptlrtunt Wi}WCts ,~r tlH'1 .t;i.\Sl~ &\(Ut.fy nnd ~hPW huw U pr~~'"dcftncd 
~l.1k ~.·.m he m~unwrah.t~t v.lwn t:valuatm~;; th•: alt4.'l'tt:tti\~~\ fbi' nntt,.hlttllctar~ cnvit'cHma~~nt!ll 
l lllc..·t •a 

,\'tep Oltt': D~.;~rcnnml' tht r.H·a ul apphl'il!tun fhc urea u\1l.'tl m rtw ~m;llpm~ hw the tvtncquntic 
\1.ir..,lu:"' \\il~ ha,\·d nn till~ ,Jdimtwn ~·ttt•n m th<: ·~\\'Hh.'t l\:faml~H.lmcnt Plnn htr the MacqtmrhJ 
\1.u·.lw!-.· < ()f 'A~<· and ~~lHtm;d P:trh~ ~md \\'tldhh: St•rvtt:t' 1~o Jt}t)tl) 

.\·lt,f' Two: I kt'irw !h~.:' ~,. nt"~n • .t -.md \Uh ·~utcni.l fn nNntt n:llm•tf il~~\ttUH't: pruhb:mtt til\.' cnh:ri.t 
li· .. llt~.·d tn th.: dt•thtun p:·nr~~., t:ml olkn lw dt\·tdt.•d into \,pt:~.:H'ir }!~uup~, ~ud~ n·~ cennmmc 
.. · th·r•.L "I'. wl (.t'th.:rm~ fl.'\ rl.'aununl (.:riwn,f. tlf ml\ trnrmwntal cut«:ria The ~~uh,.crtt<.~rHt dcnncd m 
th~.·"'-' gn\up-. mt.: th'"~u mr asurcd nnd the u\t•mU tmptHt;.Jm;'' ul llw ~.:ntcda dt!tcnuutcd h~w~.~d on 
tit~.· ..... rw.·a ... urcm~o.•nt, !\!~ l\ CMHnph~t, •J~,htd. U'it~ 4,ulH.:nt~'tm a(} a hmctwn l,f the main crHcrin 
~.an br lc- 1md 1n I>ea-.nn and \\ hth: (l<JH.:t J zmd 'iunt H ott~~; ,Jnd KtmbaH t \91(1) Altlnmgh the' 
tl.'l. tmh.Jlll''-~ u~.s~.·,J tu a~~·~h .. ~n '\.\t.nJ,th:"'- awJ a ... •,,l''•'~ tht' ( fth.'t'M ~tu \ H~ lht~ lWt!d tn hn:;rt:. 4-:rilclh.~ down 
"''" u•mpon.:nt'-, wlndt mt.· mt:~''Ut'~\hk' ft; ;m mputliJHt part uf "'f< '.\ 

I he.• dn l"·lOO uJ Ctl\ tmmm:ntal t:tflt!fa ~ mht \Ui'H~rtfCt'ta lor tht,i !vhH:Ullat't~ '\1at·•,lw~ CU"ie StHd> i'i 

~!1\t:n tn labh:J 

'I a hie 4: l·~nvirmtfll£.'t1VlH ·,~.tcda and !-tuh Crilct·hl 

jlinHHI { ritcrht 
l and f)(•finiHnn .•.• ,._ 
, f· m •rouuHmt: hut•ln r h t .·.'•! 
j ('fl, .Jtn·m pn·•;t.'~\ath·r.~t·~~+ 
~ w~okrlai..t'tl m lht' m.~ ·J~t·; , 

l 
~.&:~!cr~qiHJ.,....h'"""~,--1-· \ ..... \_.u-~.·~~·--, .. ~1 . .t!ntitir~ · .. · ... ~~~ ~nit 4 
'· k<>tt: tH lM~~u i~l I .du~~.~ lu nuua~ ~ \ n•etidwn ~~~ ~ t)U~lhtt. ·~ 
lc''it.'h : 'lf ·~'+ tn1• hr~nn·, J !h t.utrclf' t.lt:~·,; 

.'itt'f' 71trt.te: { h·arl~ ddinC' whal •~• mcun~ h~ ntlt'l••\< m t~ .. rm·-. ul cnda ut the th,.H) <:rih.!t~:t w bu 
....... ~.",.,··~.·d I r~.·r~ <.'fl\ H~>mmcntal unpm:t N~krk ln tht• n~dw:titm m HJ.;tua~ m hl'Jtdkitd values 
.. omr·.m.·d vdth \:um.·nt prc..,l..•t'\atwn lcvcJ\; tn the ~;h•.;\m&.(: .\f hmd Jm~I n.awt th.:~::~r:1d.;t~mn. Tbi'l 
dt'limtum ..:an he t.<mcd Jcp~ndmg un the ryp.: vf f~tksi~t L,·~nr ... ' ¢;·;~,~~!HWd hut it <!f:<f;~•·,liaH} 
r~:mam~ the ~amc m mc.mmv. 

,\'tep Four: Dd.in(! the "•t:idt: and scormp hcn~hmark·~ tv rc ~l\·v,J w du• ttndlyMs An nnHnkt! 
'l ale v.a ... UtJhwd in Uw·s part With 0 score hctv,L\'cn l mhl ·~ tl10·";lgncd h) Hhr: ,!'rthniu b~tscd on ihr 
l:xp~.·ttcd trnpm;t uJ L"Lu.:h ahcrnativ.c opuun exmmnctl A t.;t.'ntf' nl .I u.a; :~;!tl~il.tcd wJHm thetl! 
v. a-.. a hm unpw.:t wlu:r~:w·. a "tore< nf ~ ww, hJf' n vet) lngh tmpm.:t 

Step rit•t': f he m,,.,t m1portant part of ~l:nnng th!."· J:rttc:rm u~~m!! a pr~·ucJ1Jii1d ~m.hnal '-'t~lt'! h to 
makt: ·~urc that tbe mcanmg of the scotc<i oUucatcd lbr the nnpw:ts rcmnm t•.tmst"~hmt thrmttd1orH 
tht: an.Jl~'lls .c\crt tnr -.hflcrcnt cnft.~ria I'f1at Is. •s score nf 5 unoc4. huth ~···unumt~ nod 
nl\ •rom1wntal ~titcna \-.:ill be nssocintcd with tt high impa!.!t. 

fa hie "' grvc\ a ~.JclcL'tinn \tf the t~n\•ironm.cnttd critcrin used in the MC 'A ·nw UH!}.mhlg~ behind 
the dcflmtton•1 m ~m unlimd S(.alc change dcpctlding nn th4! criteria uth~(~r ~'~m.;idcrntim,. 
ho\\t~\cr. the "it:<H'L~ti nllut:atcd to the c.ritcria !ltC consistent in .their K.Jcf1nilion.c.. '{UC :.J\f,'~Hal·hiity 
ol data ~md \.UlU~ JUiJ!1C'flh,!tltS of the decision makcrli WHf he th! importrmt pm·t of the Hli•1Cf~.tf'tW;Jt 
prm:edurc hccnrdinp to the Dcpnrtmr.:nt of NntumJ Hcsmm;c b:nmmtics PrinrHh..~~ · ·r~um 

'•'' " ··, ",t '-Jt.(t.;¢;"""i·-· -•-- · • ."J~>' " \.).... 'i;.)l ~ ~·-1 1 •-, '' o • •• ".,L,.;:,, """(t'~'~"*· :11'1»,;\'~-jk;J_:~\(f', •; ,-1·~-::-p,_-.;;- ~;C.~}, :t,->•••1n*' ~.~.'~"*~. ~ H~'i'•' -4, "!i'l'A :C'l'::\- ,:;:, ·•;:~;-" 1-;,_tiii;· c~ '!l;l;!;;;"~k-~.J:·.':l'l~ _'((,: . .::· . .:,:-..,}'.~~ '-'}(• -_.':f~)'%,~~ fF* ~"';~\ 1-4"!'l4Jot·~~ ,, 

Mull kt-Ucrla Auul)sis~ A 'J ool rot· 'Wcthwd Mn;Jngi.!JIH:'IH l>Cci$hHI Mukltlg ('. I UH IU!#I F. AH5Itrl ·) 



1 llJ9C>l ·scoril1g sht .Ild he on th~.· h:mtt~ uf<.tu•mtnatl\~ mfimmuum us tar· us pn-isih1c. and hcyund 
tlt.Jt from the judgement. and c\\.(1\.*ttc.\tH:I: olpmh~ipants m the sctlt'ing \\ot'khlwp· 

"nmc o( the.- '>tlh•r'' itcna ltll'h.l.~k·d m tlw Cll\ UUflUH.'nl•ll crib:t'la ~m: tlWilMl! :ts uf l\\0 SC}1iJI'U.lC 

attntwtch lor " .ample l~,~,.·n lhlHJ~~h \\:Iter hnds HI'V an ltnpnrt:mt parl of tim Milcquarie 
\1.u!-.h\.'h hwd1vcrsit> and \\tldhl~· the~ lM\C tuH hc~~n uu:ludcd m lh~· Mtb,critm·m HS sct1ut'atc 
l,.'nmtlmtcnt., The n:asm1 for tlu"' ts llMt th~i ~uh~~ntcrm of \\Otcr qmmtit) can b~: vwwt~d a~~ •t 
nH.·a~urc pf the lcH~I ~·f hrcethn;~ m tlu: Mmslw~~ H the comhuu:d. ~-,•fleet of natural and dam 
n.·h.>a\~., ~~ du'~ tt\ natural l~\d~ llh~n bml hn.tL~dmp: \\ m remain m a Ml*ltainahlc fcVt.~l A ~icorc 
111 \ ,lr gn•,ttc:r un,.kr th!: ~ul'H,nt~:na t-1 \\ ·\ lt)i :\N t \\ill utdu:,ltl*' a \\f.lil!l' suppl} that aUmv~ 
lln a ,u~aam~1hh.· lc\cl ufhn·,! hn:l·duw m lh\.' area"' \\Cll il~~ mdu.:at1ng '"·.atcr qmmtitic~ ~:lose tu 

n<Jtural flo\\"' 
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Comhh!t!d effect ufnutural 
and dum n:Jcnscs arc 
considcttHJ .in lhis analyllis. 

1\~scorc''C>"rs~i'fCifcc! lin~· 
expected dctf'iuumtul c:hnngc 
in VCfr.tClaticm greater thun 
;~§t'ilg of. the .currcm urea 



Step \i\: SJwciJy the altt.'llhlll\~ nptiun~ tn lw n~•s~s~cd usmg .the crltcnu dt,..,clnpcd. The 
.tlh:rn.tlJH options us~.·d m dus -st\1\J)." \VCH.~ th.!lTH'd dm.:.:tfllrum nvcr fluw nhjcctl\'CS ~h.:vc.lupcii 
lnr th .. · !\tacqum•c Vall~.:~ clH \\:c P>tJr•) a-; pan. of .the NS\V Gn~.crnmcm l99S \V4~t"w Rclhnn 
l'.t~. k.t~'~-' l h'* t'hlt:J.:HH•Ij dt:\cfopcd •md .w,cd in the !vtt•,t\ lot the tvhtcquark l'vh1r~hes arc Jbtcd 
hl.'lll\\ 

t\Hcr·nuth·t•t.; J·:~Jlhtimtioi• . ·.· . 
( UtlCllt ( 'on.J~ttOil"·• t} l!9;f fcvcf ~~'('j}·lt'ratiun:· a~\~'Ji(>J11HC,IIJ 

limn m4Hhltn.mu.ml 
I ll~;h!!t \\1JitJllti: ~\llnr.JlJUU ( ·uncnt COUdllJUils'biit' Witlt~i "lii};,J\~l: \\~l'f(i'iiJ~" 

Hllm:.Hiun 
19'}{,· Water !\LHM!'t•mt.~nt.f'l~m . ": •Jt\!1~1 up~r·.ti~tJ ii'J accnrdil'ri(;c~~\\ith 't'hc .. I,iJ"i}() 

Mal'tJuaw: Mmshc) \Vat~.tr !\1•HHlVlmlcnt Plan 
Natur ~til· Jm't l 'nn~!Jtwm~ I I> pnthctu.:~ll."'iu)(Ifii·~,n~\ ·"".ttl)' iio · \~4itci:·"piu1l'iic(J" 

h:um rl\J!r Joron (;um w,~.: 
~~t) < ·uuou < ·uii~.·nt condJhUJH, hut \\tlll nu t:oth)n gm\~:;:}fli' 

the mt:tl 
~'l 'c;!.vrnr:~ · i;ttn~m~.un(flti,>Il'•·T,t:tl' \\'liJ1'11()sgr~i"/itig'~)I1~R1il'i\\fi··· 

J,md 

Stt•p Se•·,~n: A~)1 il:'.,~l tht: uup.tt.l uf l!at.:h altt:watJ\.t.~ nn th~ .cnlt~na thUltt th~ ~calc dcveh1J)Cd in 
I.Jhh.· ~ l ··,m~~ 1il~Jlc• .•• md '·~t.on:" nvcn .. tillll"l the problem ul tuad~.;!quatt: thH~t un th!! ~~peeled 
1mp .... t•. nf .tlt\:UMlJ\t: ntltWH"¢ on natur&llt:".nun:c t.ntc!"tll I:U\trunnwntal cr:thnill dealing with 
buHh\l'r";ll.~. tlur.l ant! Lum J. as \\CJI a~ \qHcr qu;.tllt) can ht.: aHncA.Ib.:d a \alm: U'iing the scores 
d~\ \·lupt~d m thi! \~title m l ~shh: 5. '1 hti mdu4iwn ut Mt~h t.nhma m the .anab~,is. pr~viou5l}' 
I,.Of\1-tiJ~h:d ln hi;! umUl:!l'·Umhh:~ al.low~ a more L011Jplclt.~ .itl\C~lll!WlHHl into tht: Hhdy inljli.H~lS nr 
allcrnc~ll\c ~~.:cn;mw•tn ""tur m the effects tahlc 

I ,thle 7 •.ho\\'' hrw. ~ ~4.-t nf "'l(.;nn:~ ti1r each cn\unmncntal :~uh .. critcnon i~ uddr:d nnd ~lVCI'ugcd h1 
pro\ 1dc .1 ,,uhtttt~tl h>r dw a.ltcmativc uptitm t:tHhhh:rcd. J.Ju: t)uhtutnl f,hm.\n .reflects hm~ 
1mpor1aut th~ ah~.~m~tU\.~~ t•ptmn j~~ to wutct: suppt~ mmmgl.*m!.!nt Ul the f\.:·Jucttuarie M~trshes. Tht: 
~'rcall:r the ~MilluiaL the more likely thh nptinu \'.HI ht: t:hoM.:tl Ji1r irnpJcnn:ntatiun ln th~ 
~1ar·,ht:'• 

···•· .x,g., ·. 1:7-~-~~~··e;rfb!r1a7:" ·tr:. ;r.,,,;, ... ,. ·''~=::· : .. :. 'i*'<F':;~;~~,.. 
AJfet'tHtd\rt:s VJ~Q . . •:NJ)Sff!C WA"HJUAtl t>OIL~i.OI~J.~ W4:'l'!Jl/ANl'. ~$V.fl"•J'()1~AJ;. 
c urrcu• ( omhfiott~,. , .. ,.~ ., ·2 ·l .··v'"' 1" 4 ·:; 
t t'•ihcr ·\\;rl(lllrt···· 
I IJl)(; \\ atct~~ 
M~HJilS!,V.ilU:.'Ul. l'htll 

· Nucu(.\fi:il:.\;"''' ''"'" 
< ·urulltioJJ~ 
1\lo < oUmt ~~~-~~~~~--~~~~.~.~~~~~~~~~~~·~~~~~~~~~ 
No Ciratill~ 

l ··.mg th~.: urdnhd 1i~,;.dl.* ~.lc\clnpt:d Jr' luhlc 5~ the dct:isi<m nu.kcr (!flll usoign a sc.un: ur r~mkit1g 
Ill tht• c.:ntcnt h!Y;\!d nn the .c>cpeclcd jmpm.:l ur 1hc uHcmalh:IJ upfion COH~idcf~!tL In the nlmvc 



tahh.: lht.: impact scores lhr tht! ultl.'l'll~ttivc oplHm ~current <.·unditlon:i" wns nnl} cunsidct·ctl for 
illu~tt'itli\c 1m1·pose~. l'kgatl\c "''Ol!..''l indicate undcl'Hrahlc t.•ritcnn and a positive score dcsitiJhlJJ 
l.~til.ctia 1\ SC01't~ of 1 under \l~~ 1 Cliitl0ll SllU\\S <In CXJWl'h.'d lllCdtUrtl pt.11'C<!IllUp.C illCi'CHSC itl the 
tl.'\d llrHwad Vcgchllmu I'~·Plh'· 

Step tiigltt: r )nee the t\<:t)rc~ lmn• h•?en alhwatcd to th~ ~:rilcrin different weights cun he assi~u1cd 
to rclkct the ctitcr·ia \\luch an: ,>f pt inrily tn tlw decision nmkct·. \V!.'ighls urc prinmril: used ll>r 
a scn~ith·'l~· mmly~i"i. lh~..· lllhltnhllion {·nlkctcd in the t~IT\!ct.s tahh: can nnw he used ns input in 
a l\Hntmt""t· pm.·kag{~ sudt a~ ·I opdcci" dL\I\ti1.1Wd fla· assessing environmental nmlln.gcmcnt 
optmns.. ·t opdc1.' • utilJM!'i thh mtotHH\trnn tngl.'thcr \\ ith (:ntcrin \lvcight~ assignctl h} the 
dcctsion tiMkct tn tan~. th.: allclrhlll \ c upthnh. 

Pre I\-! rene<.~ \H:>ight~ a~~lpm~d to tht ~uiH:titctia tau he pro\ itlcd h) the tk\cision mak..:r .. interest 
group! nt til~~ p~.;·ncral puhltt: In tlw: Mac.;J.JlhHit.: l'v1arshc~. GUM! study \~eights \\Cn: a\;ocatcd 
hw,cd 011 tht.' l'\(K~ucd !Ht:li:n:m.·~.··• fot dilh:nmt itHcl·csl groups. I he t•xpc:cwd \Wtght"~ aslltgncd 
tu n•pf!.'~cnt dlf n.'rcnL mh:rc;t Plill!Jl" li'llllL~d Ptlll oftlu~ M•nsitivHy ~mnly~i~ \\lWrt,; chttll!1J!S in the 
Cl'Jh.>l'tU \\Cl!-1.hts n:·ml.vd Ill !.'h,mttl''t Jll lht.• Hll\!rlhllJVCS chosen Hu· implcmcntutton ltl lhc 
Ivt~ushc~ 

5, Cortclusiorts 
lhc main dmractcrisli\.'~ ur 1t \H•.tland nHmagcnn.mt pmhtcm me the cmlllicling cc..:mhnnic amJ 
en\ ironmcntnl ohtcctn Ct;. lhc tht kn·nt rwiuh nl \ll'W fimn 'ltukchnldcrs. tlw Jack of tJWlllhtnh\c 
mfor·nMit'm on the cl:nl.i: ... t.cm and unt·cJtaiuty ''""m:wted wHh thr! impm.:t-.; or dc\.:t·~u,hs 1\ 
l:.ltltn:lmcd ti'L~Im:\\tH'i-. ih prm idt>~.ll')' ?\H 'A ha~, ht:"•n ~ho\\H to help dct:i,iinn J.nnking for natuml 
rcsoun:c pwhh.'tw, wlh:r·c the c-..am1uatiun nfsc:\.cntl t.:nnJlktittg cnlt!du is required 

1 ht! indusmn uf Htluc rudJ•,•mt:nh Ut a MC'l\ nlltn\<~, more cn\imram:ntal impa~,;ts Ln he 
m:cmmtcd for ut the a(l~~cs•\nwrH of rwnn·alrct.m.ltt.:c mam.tg~:mcttt. problems 'iUch us dctcnnining 
optimal ~uppl} uf \\rU\l.."r to \\Ctlmtth A lack uf quanlllu!ivc ml~trnmtion nn cnvhtHHlH:~utul 
criteda h1 a nMtnr tl1ctor aflc1.Jt1W \ ~lhwtmn of \\Cthmd mmuutcmcnl issues. ( 'ntcria ~pcdJicd 
!JJr \'fctland~. nmtm~•cmt:nt optu .Jh m~ 1~ p:\.ulb ~Hated 111 diff\!rctll uutts nf mcu~urcmcm and mu> 
he.: qual1l\lfi\C :vH 'A tlU~l\\'" t~oth qu.mtttati\C' ~md qtmlitulln~ inlimnnliun to he cun""idcn:d H\ 

the nnal)st~~ I m cnmpam1tH1 tltt''1t: ltiH he C\l1rcs·~cd in the ~;umc mt~HI\Utcment P~.~ ·t~ u~.mg MCA 
tcchmqw:~, ... m:h a~. a ~tnttd,ulh"'~~·d ~·lfi.tt t••· hthlc t>r a pru-dcllncd ordmal scol.c. 

Hw US(! nf \\eight·; tn evaluate ah!.!.t'llativc"' in a MC'A ulltwvs pl·cfct·ctwcs of thP~t·cnt intcrcJst 
gnntp'i tn b~,.• tncurpnmt.cd mtn lfv.: mmlyr-,i!). A cmnpull.!r pncknt·~ such us "Topdl!c· ullnws 
cumplcx n:lallom,Jup~; ht.·twc~.:n cntctia to he stt·ucturcd und aHcrnn(!\CS ln he rc~u~sc~~cd ha.;;11d 
on ptiority \\t."Jght~.. J he ti\C nf n dt!t:t"-ion support ~ystcm ~uch n~; tvtCA provith;~ tl1c ncccssury 
fhunc\vmk htJ cvuluauug wetland lmumgcmcnt is~ucs und \VUt~r supply problems \\ hcte both 
quanlihtthe dml qm.11itnHH• 'nhh:!> t.trc involved. 
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