
ccsnDnrlaI"

tu $fda0qt fcr $bd6a rltlfra h.. th.
leffi! to rdtnmrr:ap tha rudgl of thr &dr llrln nf te. rrlm
&rry e.d 13 AFt{l rg5[ co,mrmnns r1h hr.lld trrmod ol i.&.
:{*tsr nourcca of r-hc Josdnrr gallcy ltqf,onro

ftr Ad^ctqf srlocco fc tb *E4l
of the tin$rd Strtcct corurrm, obamGtan oc e trnL,rar *t[r
prs$rrrd g qortr d tt Aoruu* of ImLr

&g th re H.sr than obrrrrLtsl n t no0

b* dcad to ncfloct rygr drflnltlre podti^m aO tl{, .0r|p ur tlr pcU
ef r-h. cmrrat of rrreaL to tb. ccarntlrl rbrairr,..d tr ch.
lhltl'od aevalret,3eo

JsuartrrrJSuglgl*r

?ro Srecy t ot thc (httad, Etd,r,
Iorrrl.



{. I]tffiOilreTX'Tl

f.

ra"'r. rr r*ortrnr hirr of gb &d ll*ril to fo.d lto pornr*,rsrlt'tr corntry no..ld bccs rau-srryeoril& aa fsr r a &d rr. mafi, tr u rrrct abef' r e!ra! ru rsgatd por lrnt of poput,t|f,r. htb,*r-;;;
irrFkt trme dE .f"rbltakrr of gb {}Bst,, of rarrr r rl rrtr r- ;;;'t&ffi ?0Or00O fur ar egrlnrC AOrm !, ; * tr gGllf btr !!0 tq$a rrctJto hrlf'mgr -.t, ,,d at Loot trmrffi) ftril. ruurl rpra,o, * a *arrnrorac ,nttrt' t&o r#v lmrddl,. ,r"' ,." ao. -,. cf ..aE rrorm Jr*€ilrlre rtfu &qED-.Ar- rr:rrert{m rqglr nrcailec tb ftu.rcerr 

"rilof eIL ayn{JrLb fooaf ilrEc }!!s:trca!.

a Drhffi
er E*ilr th. rd'rrd to 

"'ld.. {Frdry tel rd'cn hrrof ianc!, rrhlil om uren .*tbt.q of th. oo*tlrra ffitnt*rtlq of .n' ffid,truy fsrtrlc rEesrmr af ib rryr rr rn r',o,rr,-..b\t,
per'- cf icrd.'r sEt 

'.nr rrrr**.ro FogFrr, d,r, ,dieo th. !.s!r, rad,o.t&ot b.cclo a*f-qffrortfng ft fb food ruf,DIJr.

l. ?tc r.rgo6,t, l! e do* *retrr It ta bu.d a lrh rtlon, d IilGtn tho crpr of larrl, Irir no0 br.o biaryht rp totfr.
L &&{!r ensl,{^f .o. agfs.rrr* ery*.' d tb,.,ct} r hctle [o tJra cqnlrralon thfit t]E lrglrrdag rr6,qrrtElsn ffi b Ju*l^tld lI, rr.J{Etlach the mtf,ur {lu a f,uroly toctrdc*f polat of fl*.
3. et rl.rt}lr futrrnc mda l;rp of to s4gata t*r aaptr.err"crti*t'rf nte (o'8' 

'rxcluder r.llll'n-bea'rn uaa d reorrl r.rrrd' ar of, ar?rt,frmr mrtralw un qf ulttrto-tarln 
'.cag! dtor, otc.) hrtr. cmr.u uira

dlacarded ln thnur of nsrer escocpgr.

toCtrcutertct
4- 2tre rrallattorrc trpo'Gd try u.'!G fu*r{n. ruulrd t,, tr'nrm't$tanratlwr uf Lqort'ent' q^tentl'Lle of rstcr ifildr coqla .aranhry !o tncruddwittdn tho schcs.
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5. I?tc lrlSh ratar conrytton assr!6rd Ur Chr. ?. Fbltr, .lf*Itlf;r rn

ths Jorrlan Yal1ry an{ tlrc Ierark Flntortr, ryripa.arc Uo br ctrtngraL nn8 nltcllnte

6. Sq SrcJrci lerlrua slf ibout anc qrlrrtar of th rlru tLd of

tlro &sln fm rrlo ln Imaul; s .lnrrrtIfur 6s rqlntt lr to br ELtf,.fgr ;nt ef pqcaU
tc any r-ar*nhLe d,nlarn to br rllocaiad fo i"crsrl.

. 7. gprfng appllcntlon cf r{.rr rstc tt thr .Ialtrn Ydlryr Ia eryGgrfi
rd.th the &rf.fnd pocrlblc u0lltrrtlffi of looel f,lmde BltI d rd*fd rtr,
ronld tn"fft firtrm tfiit-psrrr *urcrrrUfm d,thln t&a .&im*r of t faOftcrrarn -
Sced 58.

ranr PloJscC tmd srr thr dlrsrroim of t&r Irdltmaann rl ntc
,8. th! Ilcod S.r. Ito rnf,r rrrr psCtarn frpffoa tl h Gh[. t Erln 8q*i -rll
htrrs 6n cpprt"t .ffact.

lre fEB rf ths (Ia of tb lLtf,nt raw, trrln3 Eo trl3rttil
tntlgt rrfUdn tfrd l*tensce F.agrblLc dU, lt dfrrtrt f4. th JG{ra tr.lnr.

tntt!,.rUy Sinart iryctsnt guutlLLl of, drolp l1nlrgorq $tlr Lt aaili
ultl*nta[r bo d.tr*i,rd for lr!.grtlqr !.f ert rrt.rr Edd rrrrtnef:gr tllgbco .ri.t
raler ln tho hgdr-cfoeLrr.c aitmta tn tlp &1.

9. Ib hgrlro-fs.ar lchcc coqrtsod-In tb. lAort, do Dot ,mfdr
oG mot ettrlatltr 5roJootr. tlla eppllcr oryootrl}1r to tb tetrr tllrtr
pqrr groJ*L txrr tudcr cosEtr.rrot,G b lrrrol.1 thb lr*.St"qd DroJrat fltr,
lnsldrrrtafff, Dcto@fy lalo thl poJrct Isgl.o'EU of th Ch.. I. hrn eeilL

. CRIMB I
TnB q{ir-rRsll6ttr

ni's -!F ffiorHgr:Rlgc rslt? cr_rIlx

l. IntsrducCtcn

fto rapct trr ttls qrnirl.d lloafopnml af tb Iri"€G B.lsrffi of t&c

Jerdan Yntlay Eogicrrl retttch 1l dieonrrsct on thr tolldrE !rrgc.', nr grqrlr{ rndc
the rlLrtetjon of Lho tancrcasoo ?ellry Attharlty, {06 t}c ilEroot o,t thr U.S. 8allof

nrld ii$rkg .'trjottcy fcr j"srlaoLtm iiafugoas Ln Lhn floor linrt. h U.E. ftetlcf rtd hbfkr

lrtqley - ln the folJowtq; ribnwlrted to ll.ll.i(,i{.A. - fcIL tbo m.d to rcd.r all thc

rrol:,lr;ala, vhlclr irld g:rorrlrrely bacn pnaylar,rd b5r mrlorr ogrlrcler, ca Lho tstl,Lgrrtlm



of th€ urtor nttomecs cf llra Jos€arr YaUoy F*rgion; taf,co col*fng ttocl3 te r
p:toJttctp havlll8 ttp mtn atrJoctlvc of r,klnq pulblo tbc rrtalilt"rfnat af prlcualm
rail.tgg*er ln tlo ncrd;r trrx$iltd irlenrr lte ?.Il.Ai - r rld,ml orgaulr*tlm !d, up

try Lhe rhltod St{gcr C,{rrerrmni for ft^sod eonrtratr, thc utdltnelm af lgdruckotrlC
pnrtr +rxl gooarl lr*istrlal ard asrlclelturel Aovr*rymt, of tho fsrccr; yelllryr -rdtfc r.F!:tuxrrd br u.s.n.$.A. rd,Er thc rrqrcat to pnqur an!tr r mrruy/to ldrar0r
tlra oroot +fflds*r etr l'cr rrf,ilI;lng tho mtar rlBstrrnu of tb Josdaa fr1lry.

ltltlffiu tn "nf rg beU!3llrrg thr lpectasrlc rlUrum?,r of t&t
t.Y. . tJ:e euggncLion lc nenLqu'ed &at U!. caldltlcrr fn Ur are urd{F gorfdqrttgr
flrrt ao fm dtsetllll*r fru hrrog! tn ilre ?gnGace. tfellut thet sth: qffnnrtlan
comlned d'ul probres rua ctcrolf rodltrrrr ehce l$ trlb e[!a - cego trrco
eorer<ro"l vtth trri6eltar schnoa tn tb: erld arr6s d tht lctt rrn St t r - dgt6
rroll tratu boa F!af*n'ed. .&r .feot ft rpparfa t.ltd, rdG tDr trylrtra o{: ^ht tJJ.
ib r,.xitl&g qri of tb prd, trrGrt r.. qrirnrrtrr to . Flnte qrerffirll flrr.
:l.co chns. r. ltla rrs. of !c!an lhlr. (tn uro foilortar rrftrd ta l
conlltant)', ryecr.rr#nt *fdt ln fore ad Ldurtr{rl qffmArti

rlrr raf*+ dlaquacil hq! On tJro follod4S c.lrr{ th BAa1) ta tb
outctar of rn dflor etudy aartc $r thi rtslnmrtns flsr oC cf,Elfl t. tlr"11, In&1 rrd
tnH,ttod bf Rr. fuan n. c&m,, drtrnn sf ttrc !a.r{ cf tt r.tJ.rto tba
U.Il.e.ii.A.

2. lcaxa gf ,.ofccore

tbcrruns tJro iors of nfruraa fr tt'.a [@tr &r LJ. carrr,
Aotlni tfrootc o{ rr.f.B.il.A., ri.ld In }L fnimdd*7 Lhtu

r& rra filrd qpm d,rltflr thrt rE c*trd,rrr
nrr ry af arl thrr rurlor frfmrL trd ba:r frv{metyIrtrtr{dl $ro dlrEot.cr ttrc.fom dccldrdr ratl ttr

osrqrrlGncs cf tho eddarlf Cmilrlm, ti pfror Urarwpsutl{,1[?y foar rsuh en fanrrrAln*tfin fatU hrrd,of uh{r f.g.A. .., Th6 tllregta. nirc tml rtago to bvt
ilfiHll'rrd th.r ]"e8el re*ro inwl,.vnd l* tsr drel}rro arltda tsturnatl{mar r{saro.,. UE r.!r.A. u i#itrc t"
-qfrqgerg pollt1oal borndrrlps, nd to !ryrl . rq.!tl'als.glng rlro usr sgf;&rrs& G*&od or 

-uaiiLur irtl.aprcof tba l**erohod In tlre barB lntrgroctc of t&p erir.r
&r afflLla li ls fdntfit firt h, I,b. ql.atrP, Chtrun of ilu gorsd

of T.'J.A., tJratr

r'ihs asrlqrucni of f,hg ra?sr bo th* 
"nrrl.oor 

tuEat B!lrfitsd lsr thts f.rryorl la tn nc cemo lntd.d e. ersllocttisr r-rf wrterdr

..lf
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*acordfm to Llroee tngl of rar'cnaco' ths Uffi[il ry odeLrl r

''r4p,er?tor 
d rp dnt* cs Hx' I€*I lruroop camostrd rd'Llr I r rn'lfld uttfu*'rm

o.f, th.r Jorsn SBl.o !566rtstr llt &qlora omtslgol hrrn rhfl'rdtr frtfortr

f,cr blre utll*lrLlor c'f Lho uaLla rctGEGd of 6ho IlF tn'
:.

x..dlrs ln rdl!* 1' . ar of rlfcw to 
TY =*::***

ucgrs1 ol Le.Ulrlr* ttre r*oio of t.6o nBcrhed tn tb' ?* 1,qtT,ttt d ?'ht an! d

tnorrgraLtng ttrre lanr nnrmt to lllElud{, ttu *nlg ryr- of $' €otEtrfr ryltfclprtJq

ln tlro Josdan ra3*'rhadp e crfcr rst b' frr thr mrE3ls oA th

trd"lirrtagor and rucdmrttr.gp!] of tht ul. Et' rmufii lil tDt nrt'mr pddbLfT 'lhtlo
l}.falwctsj'trl6rtrlrlr,lncaroginlaffirAb!ryHr,*t.n

eroo llkc tltc .Inl{rn ?q,Ua[r fo{*, ffi illtc ttffir'Bcr r8o t&. llnlltr,!!' IbetC d 
'

qrtclrllurtloreropt.rxetlterrrlrnofth.'qrtdchoeabcpsoesd'aorgt,'

rtrL,un of ttr crrryr rrrt,lrc ttttrr t" qdlttal fc nt'c pr IBff oE errt 
a*

uit}rl.nrcil.dlbl'Ild'tg'bd*lrluqe.clnreutrYrrronlrylul.
fhr Jordan Tdfry :iwlan, I sll€lrtlf tddtor rr{s' of t'ic F"Id '*I' 

mly r llfdl

*lf,t tot rd. lore#,csil Grtolt *t thc Imrlag of t&p ttBfrt of pmOrctiq muli'-

tllloar ihr earrEry 
1, 

errrrt"e ,!:n abnoed - rEoLIt e sdlsrl rducLlo h t'h dl.t'

&lrrnds&todIvill.alB.3t'cnrrdglxlrflclrlteil.redau
.-r4 -r^_.t_ frfln llll

rrficlotolrrtartrur*rrrtyrlthth.hls'F.I.ovltr6l&rdlort6dllt
rdJotrdnA th. Ifrd,n t$ Lsraele t'htrn to ul 3-l gfp el aS Ettr * *.t of Ir{

tn tha LfrG J6$n fef:nfl to lrch rrr' tn ulur r ur lr rde of tlr *iG ptrfirf

of t}le u-pfc ilorda:r, ot J'rll'Polei ''n t'hr Eeprtr

ltrr Erslc ilats3.
lt U.^IIJI.H.A. 8qrcrt lo sn mgnoorfry 6lXl8sEdy ryIil

lrltten mtarla,l, EBF r uto., ndc tuetlable to ttE coanlt*'t' It' lt rdGttfid tlet

naltlrcr ftold rmstlg.ttqg rxgC, friEn a psrunl$olitr floLd rmero8es rarl udrtrrar

Tha mr:loro ccnntsan1or5 rm{ eonmrLraq cil#,noorr rfio brd, ln tho pt'tt cqc*tcd

tn the alailUrC u9 of t sc;r plrtrrs-fn t}ta rrrgror' notr rffrrrr*fy asi goultd' n'
r'IY

consult+rrL ladl ttcr.ef;re, to dE ccuplctulg a tltc dtt' .L s*rrnr{ rlr tb ntrlll

6t



plscEd a! hL! dlrlporrl. 1?ro p"rbllcadm on thr drurfolrrd of tlnahqd,to .Iordrn,

*tlch trcra rmd; svallablo to thr Cslnrltantr lnclrrdd thr lrtert Fp#trl np md

proJect daEar ilbll.a the nata{.al uaed on thc davalogrant of, Iareol tnefudod urIJ

dnta prrblicM uattl tha ead of 19tl (tUcr 4'qr ihr irpcttt roferrnee ltr!' rt.[.A-

on rJordan' Er J.8. lhyl, tr a &*trittd tq'dnf of rtpctr p,uhfflbd *fnf;r t.a 19&r).
.

It ll ta bc obcmd thrt drpc IgtB rdrrrf,rr hrlo lnrrr0l€r}lur,
pla,gllrq r*o* ard trGr{nrt proJect ary6ret1{hr h*w bn lfirDcld ln I.rrrt tndc tba

dtrectten a,l ndslr U.s. anglmorlng cxrnrltrurter tf r* drrdrl fitgfrrclng
atof,f ln IcrreL *lLc 19tS, and . ry of drtetlad rrDctr nr rrr:,l,Lhb.

tlu lryo sn Lferrl (fdertl,nri rfid bf t&r Codtlat, r$r rll trd
on I:JO;OIE ol:rrrQrt, lrrd thrlr t,opo{1rrphf€rNl drtalb.r!r, rcGadlrtg to * qlcLrrcrl
lnndrqrrak, rnEl fer gcrcrrrJ" ptmUrlf, tor|t end f,rakfunry ul lOtrler. 8{a
hrl e ftrytrf 6 tJle ad,url f.ngttrr af ttrn S.rorilG. odllr - durl ffi33b rre
aborG 8 p/e. hfshe! ttrsr lrngtb roeld tls a.llp*rlc rfo Acrrqt*fy
octlgqtcr of udEllr tnehrdrC tn thr acP*t do rE?, ll qc cAilalm, rrfl.a0 rstnl
eo6t8.

thr ntctal avrllabh to t&r Coailtrnt a rll clratfl.crSlc r-
to ir*va bc* rqually !,mdeqpreia. thc eonclurlonr .rlrtrd rt oa !&l 'rrc af farda

af,a not altrqn ruconcll.ablo yl,!h cctab&lthod facie. ..

IL nlao ccsas Lh*L data rnllahlo Lo tho CcrllrlC an ;1lrd rtrr,
crllnlt";yl rolatlw cttp qxotanat, rlLrllnlly sf .allr, nt6 rrqdrylt. rd
avat'lttbl,ll'Ey of rtege cepaclty ln Irrrol, r*l,lnnr&Clcld. fHl b rofi.ntd
ln vmlc.rr dtrccpenctea bctrrnr tbctr .nd corrolilr!.f, lpp-rfuS ln Ub. Eqrrt td
srltnnl otacrvegtsra ndr fur farecl drrtng tho :rst f* yrn.

TTtr,Ii'Y

*nsp4p. o{ }lel&irulr*t, Peltrrcr

the foJ*t lutrtltt{rl to tbe It.!l.B.ii.A. tm,fdra lhrcl mJ6 dlrrarrl,mrr

r) ths lIrrpoBtsflrd&'l utmrrlm lnorudlng tn c.ad ed,rr rlwr - Grrllcr

h111 , aa ltl Jr:lnctprl fcg.Crrra. I1c €EJGo0lt'. ol tho dlwrrlc lr
3

to rupply 3Ab.O dlllm l psr enmm fc tb frrf€rlkr of thr tlppc

BuIe ngton, lhe Ay+lath thahahar ar"l, thc Lel.r thllle;, Lbc lernocl

fallsy eni tlrr An f^lr-g.fL Alfn amr Gmraflsr of rborL i6 dfltou
llr& p* 3toar, by dewloptng Lhc hoad erlil.nhfo bctrron propoad dorrgt

naaor:rolr on tho llarbanl rlvrr nrvl tha lcol of tho lnln ralr cand

lr.
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ta an lncldantnl f,eoLrrn of chlg rnrt' of th' FrroJGcC' It chor'rld

bo bome lln Ftnd t'hstt alt'horgh Lht e&rqt 't'*tt 
rt c.LrrlrLlon ibrrr

180 8.1 tho Inrprst pcrttofi of '"ha sreT tlrt6ttsd ls ln t'h* }il

viltqrg end doar nci raqrrlra rrrch e hl8h lrtd (Ufpc lblat pc{ of i

urc r0r.-. *aulse arut lhr nJr port,lm of th' lfulffitl $tr sC)'

1b uro of Lhla hfsh lcYcl rotr for nle8llrly Iilt lJ&a

td,t,t'otlt l.lrtegrst.ed uLillratio,n of Fwge Er r {or *,ry*

dfri&Bntsf,c of rhlr ftgo'td dld'oro 8lr' tJrls dtwmlr trrldrl

rrorteuaaf€gtrE*'Get,thrtlrsqfilroclolrtalrhmrltbo
f,lfltJrihgeorrlulLtd.ll}atotobgitd'B.dtot}3trtt*atl,otl''olt'
aud utlllsegbn Gonfincd t,rr uht ry f,ls' of t'hr r{vlr' er ermli

lactt ol adoqgau utnra[t d?oa fc ihtt dtrrlon ll clatrd t,c b'

tbr l.lrlllng fseL'rrc of t'hla dtrcrcico

' &q.le!tr Jordeu clrHftla[F

frn ruf-rrtc of Lho {Iil of th; Jor{aa rtlc t;lHertc td t}' ([fr

, sofidag bouc.n hkc lblr ard talil 1!I*lrrl dll G'efnr 6 tlil

ln tjre nrbnral r.lrta br(t tJllo latr ?tbclrr. tr.lt lrtilnt LtP

qrmtltlac of, *etsr, nrlng at' r'rlatlrrllr Ug! rfaugffi" llrl
r -:t-l

Aftcff.re;d Into'l'lho llbrcllr'r; f:tYI&3 r lrrlr bloot' of potdbl

hdrc-p*cr rutrg0,rod' Itrls li r rorLqrl Or lrr tho foPcri n!J'et' '

Tro rrjqc dlrrail'qnr ltrl tht srrst&trll rd of llhc tl5clrrr t}r

t6r*i*, ult# CoiltI aad tht lirt0€n t'dil SilL !to' l,r! dlrultma

*ra lls of ,Igrdra sta t*c :'L :lDtE!" rrd &a eh'

drwrrlon ef.tha tnu& rrvrl tt'a.f,E thr r.r-,h dlrrc'lsr o.'.lt

irlto Iskc tlbrrtl. ttr sctqr tur ftrl nml perllat to tbc

sr ttrc Ectcflt alo'pcr of tha fdJ'S' 3ts Etrt'ffi (trlc fcdc g'rtil

dfrcharsar tnto thc Butsn liltrr Cfisl'

11l) ttrs lareuk Slvarelon

'lttc iroJact Ftofratlr!iu coaatrrrct' i faf{tBll qr thr I{FIE rroeea

rrf thi] I*rnrk rArtr lor partla'l rogutr6al ol tbo fls rl' W

utlllcetX*r. t?rc haad avetlnblc bttncr t&le rrtrtilr cld ih'

liattcrn {ffpr 0*na1 llr tr€d fc Foxsr SarcretJ*t (}8'0s [u crgacitgl

131+ ntllton firir par aruru') 1lrc Upper Gm',t cupct'a ghl tgllfi rq'il'ldr

trlLlrLha5:ormplanL.ThaF.astqlrnftrcCrmllaarrorlloltlrot*llrecr
nf l.!1r-r --r.r lrlrnt, and ernllrlrsg on Lhe oaabs'ra alopoa of Lha rIaLLey



-ra lo tto Jtden r$ee. ttc tro Ctrc Cernlr lrt8lts t&'

uh*,onboLhaldoaofLICr{*rlbotrrrgrrlakctlffirr,rd&.orcd

slrc. Ilra FroJect' prcPoot to urc lako tt'brrC"u for rarclrl atd

cart1l.o"tr storrr4c rlUr a atctso ctqTratt4y of ls& {@ d'fUllr f'

Ituwl!'cr6's.l,Uil'aBt,lcUpper'f,rsrldl1burdrlnlEfr
par€r r*Sqlail'on. loccrdlrg to lk n'pTtt ibe tdrX' arllhhlr

ataras; aap*clty k no0 anfnd'qrt tD lcgcbtt thr r&olc (lr ol '

boEh th Jorden nnd le*rEtLtlGr', md ro nlllrmr of f'0 d'Iftm

tJ p* urua irel, thcefcrl to br rrla fc Isra {-avl'ES EFc

ilho llroJ€ci deo ddl, ttmgti ln vuy ggaL,Tt ultlt th'

rrillia*tlqr of, p'aurlrl {trd, qsd f,fot' tra th' ry T it ttrr tr

ofprQod,ntrrlbcrrtl.a;tharratcryrrppdrtl|nl'
forrrrrforlrrlgtsgrltttrOch8.Slrrrttropaqorrl.oorralET

SGaErllooc,udrtodctrl'lru.o6lrurr.toEtbrulgrrflild.tl
b. lrgEfrtd fc actual lrrlgtl'oa lrtlllrdllo' lt lr trforr{blr to

ctt-"ts st uhls plnoa of !h lloJrtr :h' lloJi"lt L D"td oo r tll

r'r!r&*d yrord of 12U d.urcr a&to rtrrr-9c |Drt rrrdlrr ar

-rlrrm cuEo rtrtr prr rtil ralaflsrr d lfl dtrl'm Gq&l rdtrr

De. gtila .dl ad Ell Ilfi. Ib' ert,o*igr to I.rnI t,19,. {Ilrso

ctibfclmtloopr:trdthtttoBethillLcJq{rll?I[dff.murbl'eDt8lr
. rdrlb qrrfr htt breorr rllotipd [! Jrt{oa $&tc nt'ts'

r abdJl uf }ho }hP8t gl|o}' thrt thB }fopo.d e&flo. {,Llurrtla ct

ihe Jordra Yrltay ilo&tm Satc frolourcer h*r bto bacdl tn r&til'o to tb o'

p11c1[ !,asr of, rufcretrco, crn thrae rrrtorlylng prlr$fcr $l'oh 'Worf 
to

lurvo treur t kan fo1 efantetl. tltse yu*nclplar aror

(a) Irdaatlfi t{, bc oatlncd (nts tD lsdr raulln th. ttdrq$r$L

bundarloa ol i.,lrs Jor{en ilrGl brdsj

(U) Enc11r*1vt rrso of rfevltny fXoI 611t arctda;p of eay pqfnCr

ccrrpL for p'.rruly 1o€1 i:trrloscol

(c) Bon at?tlsbLltty of otsrago capaelty ot' grrvtil canLnol of tlro

ratcr rslrorrrccs of, ths frrposorJ Uppar '!or{an trltlplon'
.'l9



Sre f,ollouilU pesas cafits1rl Etr aodyalt of t}il' $P srior ff,uofrc'

sf the U.II.R'H'A' B16or!'

(ni 'dtth$rttt1.il qflqdlqmmt vt'-':i'*',Is-brs!$ 3€fal'mid 
:

3ls iiryort stu$lGlt tha axoluslrrr uce of t'hr ntc ilaoutccc of t.hr d€rdrn

?cl1ny n,r Lardt }ftng rlihin iho X$droFt*$fc b$tmdg''er of t&t buln al I 
i

dcflnLfa prtnclple' IL rtl'putrto t'o un tfrnt lt' ls fnorl*at rporr ib 
ry

to lrrars :rr tYtrrv *pcclflc csgc tJtc drrrttagcr of ilthlTt::t*Y * :

:

lhgrqrs sBret l{Po imortl xh*.o g't'r'n'b*oln It" 
t

d'Fd' tsnY of th"'
mru eirnnrnloal ud mro fsartblo gtr'$ u1ti*rFbrdn d"! 

-.1

prlJacna rro-localad !n lho roYlfii ]ort sf tho UJ..[' !o aclllm hrt ilf ot

Lhs aore sFcottcllltr rr*rrryIar3 ?tro q{rtn-bntln ulc oC r c*rfC*nntr pailoe

of Lh{ flor of tts Colsrado rlYrl t eltho'rfJt *1g66'brtn tlr oould be forud

fcr aesL of t'he terlnra neter' t'ho Bcport of thl 1t-" 
of Erolnttr's6 63 ttrr

Color:do rilror cf t{nrctr 19[61 olya il PaSt LJ3

trrr.rhs{8h thrr* !""ts E T.:*::3-t"If'ffi.9,"t$ &tlffi,i:ffi*ffi.Hffiifl*;iffiLt';;dr'-b".!n poJectf :I-Yt or srru';vw' -@
grrortrLlon "t *#'ilF}"ii X::;.m':1- r;:'. :"?!'i:,ilh5ffim,u: E!frfffffi-';n;-; c s o n ott';3Jfr;;;nrir"'tfr rrosrr-
ro ir;cgo s:rrrrdartl:"-{-t=-t:}1 

"-^-rrhr. 
tor tr tf,s to

Li;ld bi*rnr.q *11
% - tGd$Gqh"ctl"Td"
tt raalor 6;66'berln proJccgr urfutji rrt.c 4'rl

rlrsr bosln ar€ Lno nllJrarlcrn crrrll ud ltr Licit" thr Golcldo Rltrrr

Fq,r:d,.rct of thc Bctr-t+ulltilr HaUlr Dlrtrlct of $outtretrr CrUJtarrl'rt th'

Colcrado - Slg $cryson froJsot; 61'9' otcr

tte rrallsttg irlt'tl rberla atair" ooatdad ln'Lh. atotr $rotd't6t

arutlnclrrillnqgth6Lotnloraaof,rr{Lat*teapartrols*tlrr5ln.G''tt!o

ratt*rrh+drahorLdrlnc)trrqLrrtonlF'pl'acotlrsnralyrr:droffr;-ltotd!!]of,

rlrqr bnrfui uscd ln Lt:o F'sFoa"io

In*rreacstlrotla:cigtvert:roaplllcdrst'o8ot3*t6;51gvbutn

<ttvolaryrnrarrtaacs,grqdtotr:rtrc..bggtndott.oFrottln}he.IcdanVtrllqt

(t) ?lre tr}Jrctr fert'lllt'y af tha rrll ln thc Jodrn vrtlry na a, trcd

rritlr LiroL of tho tdjnld'nq ar'+tal

(tf) ifre lstrer etst ':f taLqf ln ths Jorrlnn ?a].[oy'



lrc iltnll laLsr anslysc tJ:arc ino cltLna lrr grt tor dr,tall.

thn ltEnrL (lota not rnfer to tJrt €cil16otton bdresr Lho rrcr o, ttc

rrlcbln 6ho Jorlrn lndn arut ttrc ulilreta Ffi,rr 3oasrtlcr cepiolLf of o Hrll,t*llltf

ilead 3ea hfdropcur ;troJcot. Ttr pot*cr capelty of tb{r pmJmt r*ruld br

prroportlmrl Lo thc <fro$tltf of r.tcr mhrelty rd,tffim .hcn the bqch. Etth

ihe lrtgh ratar ttrrly przrrrtllns 1B thlc *.rrr*, e srtdrirblp FtrcorrLr1c - rblch

r:'ay ba concsmetlrogi' ertlnLccl to L. betracr t to f/: of th. qu.dlty ql ntc

d$rurtnd - r(tII t€rtrL to thr rl,ru trr rritilrr (lorr ad p*ropcuosrfff rtcll.

t!*r purar fotcnil,L.al cf tlrc lgrttl:. Ilsrcar'It apr thrtr U utltrt prt ol ttr

tr t-hq JsNrcan r{rur rnd Lhc 0ead Sca, tha ultttrt parr pdqrCfnl of tbr Dorrur

proJoci can bo ccnsidersbfy fngrciaad. ,trrunlng * nrllan (la of rba.! V,
cvury cubla toLrn ';serl oulol& tlre bari.n nnuld ln€rnrr tho pouer capncfty of

Li:c igrlro-lbct1{c g*nJccl t5r t, ol X.rtr ng cfip.td t t lthtrFbtta u.e. ldtfrf

itrla lrrLo crn ldcf,itloa, e rolrtf,lrfy ileh trrlflng ItfU rcnl.{ rtIIL Dr rill|l,btr
gor scetltrtln dcrlogsnt, rrtttr:nrt Jrrfluancfqg thr alllslo poltc brlmr qf

tha rfiolo drrrlqltmt,.

(b) +aYlBv rls ra. P"fflne

lhro, agnlnr no B$nsf,rltlrllfl ctn hold tar fc dl aarc. Gt

ch{rlcu htme prylng ard Srjv1ty f,tsr tc e qnrttoa of agrnarlry lstd"cr
nrxl nol ana of prlnclSlc; in rrr*7 1rd19l&al c.rir e nlupa qunr0fftfrr

c,.repartrili trar ts bc mdo bslua lrrl{tng rt comlrd.co.

llcprrr5 goluLlcnr iava oCtm brt frqf*rcd; h lrr6o-coeb Frd8fl
tkwelupmrlat b prrt gartty aoluLlom. At arr mryh; rrr *'cfcr, e3rbr to

a krg6.{ranla SroJect fsd fr{ the Colondr irtc*dr thr CoIalUo ltra
,rqrrecrrC of tlrc iretrrpplltan :latoc ilstrict of Souttrcrr Cellfc'nl.rr ria.rt

nfLer s crrafirl e*aalncrtlon sf, ell ffiS porotbLr e,lt*utlrr p!oj.!tr, tr ht!h-

ltt't pdng calution uac fsard to br lho mt ecsrd.ql oil - ttrb rotrsttrott

wns sctrrall5r sscuted,

h FaCr l+1r thc liepct +ryrr

rlt 1o xrll. rocognlsal thai r grnvity syltm of trtct dlntrttntlon
k ;rofsrrblc lo e cystrrr rcqulrtng cr.arslvr FriPlrg. ths tnltlal
ccst of coutnlstlur ls ueually lcmr rrrd iho trevy eontlnubg,
oporallng and Ealnteialns eosur aru etalded. It abo nktr sltrccq!.rlr
thn crryloplent, of lrldhlJ tralnatr tocturlss.t rtaf( rtrlah ory Lsa8o prytng
ayrtce uc>rrld r"cqrrlra. r



rn ltrl.glt,m rjatena cf thc ocopr aoncfuJorad hrl, tho lnalualon ocr

oce*aicrxi p'.ulFeH lnst*llat1oru rarld conrLitute .dt m tnelgntflcent pq:t oo

cf tha ist,ar sa;ltal eos? rf tho lroJoctl thrl slaff ,*.lr* to ryeregr ^-r
xnlnl*in a mdmr sulcmrt*c pra&tg FlFrrtr orur of l"rrg! alrcl lr Orufy ru11
its !:c opemr:tnf, *nd antnt*l.rd.ng set of ,lcriptn4 ayrto, lhe pra cost Lr hy

fer thn foroot contrlbutJ.ng faottr.
tslthouC Soln8r et thlo rtrgo, .!nto grmter.dotlfl, tt rtloc frnrtblo

and eeenoalcal Uo utlllao tlrr tryrdrc-porclr. po.-onf.lrl of t.}r ucter rescgrcr af
tlrc Jmdsr 9a11cy to s ht6frcc rngont ttpn irdlcetd ln tlr sqeL. pcr ltu
gnncrnlcd eould be uoxl for prrpfng ibG.hclr, rtBhmC rf,foci,fng sfgnftb.atJ.t
rlther tho lrlrcttrlrnt raqrrlrod 6a tho operatla eort of tlrc FsoJrct. It dd6r
tn eertain caastr bc nlso dcfordlhlo to uoc fcr pqrLug, ln mm of thg bgdse-

af the harrn qn tlnrc bc echlcrrrd.

(o) Horrsvet&rh{iltv al :tt inru
fto ihpcL stster xr pner 25r

ryho irtt, of Lhs atallabtrr rnL.r *Ictr co,rld bc urod oC rllc gaot, Illcr.ranld d4.nd ul.'on ihc eurnL of rtarr6r $dolr oalln b. omrqgro-to
.. re6rlrt th. rarlrbls rurotfr;

tltrr iicpc1rg Eo.. on to BI/t.!fo egod lltca Ere errlhbb d.giln ehr errrtt_1r rwbrS
arrl, ngaln, on pagg llt

-:'r

"Il tb tlpp"r fnllcur, ttrr asrnt of natsr xh{ch cflIn be dlrl.rt,.d lltorthc rlrrra.tg-*yg thr ldshrl ccr.,rrry bS, grrrrty ft lrd,t- t tb-

,trl lr-ior qnr

oS 
"to-rr.f,p-cl}tttce -mrr prcrldcd ln tho hllb, r* ; thc rtatcflo*c oan}d rtlc bo dlrcted end rasred for frtd rrt Er.cabc enrata

of, the t'rffir .fltm cs:Id bo obtstrrrd by purrytng frr rrr16rnr ro.re:6.tf, arffl1r faud ab * loxr alrritstdtnr ,

Frm tbn abcvs qriotstiana tt rppcrrr lttsG tDa ,rqlor lrd,u&s os.-c of
thc voI,'rm of tho upor illvralsr Hslr in a$rrllcdl lnck of rcongc alt€. t*Lgrh

spnvliy rnacir of tJrla iil,$a,Ei.on. IL l,r orrl-,rlstAit t&Bt, aonridm*llo[r na uot

&llelr ln blre ;srwt to ihe xUF&$urr fuhl latt'"rf rcacvol,r d!n, rhtoh ber g
:rrtlnnis ;'obca}:ar capaclty of esra thn rr00o rLll1.m J, 

"rrd 
ths nrxra.er

n'-nll"tr roesrmlr cltos ln tlrg fooUrtlt araa ef thc Xedltcranrran rat*rhrdr
?raslnii rrxilvi&ral c*pacliler rarq3tng boLrraen fl) and $0 -lrrlon f. p.any of

Lhqnr resrlrsxlr rlieg t8\r6 hircn fuwertlFatd in rletell end forlrd feeslblc t!"a
tllr r'r,"1r:r'qr!rq Ifi pcht .lf vlorl Ctnalrrct,,on lt:t! lrtety hFen ,trrrtad {xt r



tyw-

mtsbrrr of rntm retoryolrs. SsIrI Bctteuf nnd * nu&cr of ot&rn rlculutIra ar:

rd.ihln xr*nlty rea€h of lha Upptr l)lrcra!:n yrroposod ln lhc ltoJect.

fL rarkll thanofarep rppoer ttmt t,lrs ccnclull.nn dlrlrud ct rqfiltrrf
Itornqt f.,{clllHra f,eir Lho lhprr 9lrrar:len nnf hari hs brcd sr tngufll,ctunt

rlat*. ?ho anly cthtr pomlblo arfkatton Jb tho nm-cmdderrtltn of rtmgr

f,acLlttler ln Uls lrt}lc arxi foothl,ll Br!8 G6n b* tht ctmc ed *arr.rtetd

$dhss'rneo to ttrr td.t,}tl+easfn yrtaclpilo . futs ftnrl& dhcaar to th. dthftl
baeLn prfuctsfir rboql,cl not conrtt}rtr the +1o mgtHrtrr8 rtirrtl,on !n
daLer:;tinlnfi atotr brrlc ccncl'.rrlonr st Lhe rGhtlrt peta*fU rllr of tJrr Uppe

nrd Lcrdr Dlwrelorr.

(d) sknr
Srsar{.rt*a grlr cerrt{rrte <rr lhs Lhra. Euotr grrrrillu o *rtclr Urc Srojoct

nar barad, lL appcarc llui theac ;rolroa ero Gffiotrll-lrrllqrr arl& do noE liold

tnro rmdc csrttrLtm pr.rrrrrfllng rtthln Urr lroJoct rErot In tbrr follodn8t

tro ahnll, tJramfona, not Lako Lhccc grrntaa Eor grnLrd r $rl81r blt n-
eraluatol ln wrqr lndlrtdurl catc, tho lrrltc of edrrhda rr lgdrLt dtJrl&

i **.grl end. arlqrlrr
gtrnrvtty flcn { er egptnrt * cou$LnnBlsr cf grwlty rllil, Erfrro.poucr dotufogL
rtd pr.rqrlng.



-')

i\r

C}T,4iffiB II

-

tbt "Ionlaa Val1ry ncf,fos asd, t$s dJelafag
i8eqtlterraslm srotcralwrl 6rc daft6!*aey arrgag alr f,* 8a

w*ter 1* e{omr$erJ. '.'& tfi6 oilur hru*1 g,r 3'he rost$are

$riage of tJ* Jot$an satcmidl ltmro stlltrr srett.ll*tfi
rlvorp u,rlehl ln tm c4peoioc d ill *igla;oro rb brla
et,rtited. tho 5utaatt^a}.ttt$B of tho rr*loa* !fi re Gautrg.ccd,

otlat Sr wet €tr Xtg *ster ntthtn ttc m btdrr @ dp
Jcl$tag o{lcra ln up smtlt eo8 coo0. fb Lltrst lttw
ln tlrc L€b{aoa hns a ffr L^stgrt tD& th.t of th .Ietfsl
q*tcrsncd, st th ldlw lrto 6 a ilao of 'lhll.lx d
dtaerrcrgac aantl,ltmit tnh $a taer t {tr rtl.c tE a

Oeftaleasr' &rrEBs trtrcle tt BarrlC maE EaeG!.
8b lnalualoa d o Ltttof {tllsllor t-tmgL tt

rml{ lllorass rcmhet t o eoortnrsttg st oE thl
SrroJeotl roulC r,lako tHc nholo grofeat s$t attracgtlc fru!
the ecmomle grolnt of vlc*1 gtaao tho grsl'h d crgaottf
noultl bt f,ar cJtwofi& thc easttlradl eosSo tb
t{dlttoonl $ilactltf otr rater dtrortad, tuto ttre JGds
wateeshql c<*r1r3 ba usofully dlstnibatodl to ^e-r bert uso

c.f lro ulo"ls *sterlph€il. Etrqr h11& heof, stulfablc !€E€oa
tl'e 1,lt€$t arltr tho U3pcr. dor**ur Slrmrslo*r otr stra hfr;
arid, hetnreen irte Dtwr.slm $a& ',..8 oB d rlallloc; qt tb.!

olber hm,l} eo$l$ 'oe utlf,.Xad $or. gmren gpos$atts{. titapt

ttre po*orr Secture ts otrl;f eil t;:ctfestex. ftc&ut d a

Fr'oJeca hg?lrrg prl+rartfur lrrltrlrttcn f,uccttmte tbg sd6r,tt+lra,

npa+lflo s:qred!.trrre for psrr.:r gpnrrat:ou weu&l bc reLattVels

;"i,Cll1r

i{n



'Ibe pomer thog G8a bB 8Ess8t$'L Et'f'lrta tho

lost'fl {IEff dlversts IEEE
Jor41an il{rgiil f.rc'r Btre nat'er p$c; 

r,r..;.

the ,! ttnr:i rtwn sou'lo be :lt..Iclasl cq';af,; tg tbd'?€#9q

Letranour : tls {iYs*Elil:'t amretrE tlr'at tE taalsata ar '
ef grtl:lt ryf sh Lttcrt fXar tnto trc ibrdm se&r*fio0 ffifn

bo ncst rl*Pll'nglo bo|h frtrr tlle potat of Yler af t'rrtgEtl'm

nltnt*tire-Io$;8r1s'ats!6]!o'[(sxfailJs&frcorcm]or'lGl'l
aa frss 0h 5,ol$g rrf, tts{ d gctnntla otr h$CsqlEtrr

't,

for tho r?slo ltgls. !

* mmDcn of lasooorallcB baYs 6!s!ft lsto tDD

rrqprtl cm cf !bo:r ltfltlg an lqlortmt b6c1*S m' tlri

q'rrclal greotton d x.'tor tllocatloal f,@ lxrut8g o

lnf,IJreaas 6$ tyloor lssae!. tb f,o:lliltls l8 " ry 
tE ffirt

d'tu# nors lnDortant Plnts r

fffiffi.;rorrt!,,
ftgorlts qpstod W tbc Co68rl1?8ot rq!il{Itr8 r'lTcr 

'tr!
and, auter balsrcaa ltl tho ntolnt l$s lAgErtas u# t 

:-
fol,loiltns b6ro btca corssctg& sporstg to tstiloi crsl$Ss

attrts-
(E) glsl$Ul,:lnrt'rll FIaEE

th6 siol' atserlglafff eomrtls tHo Sctosn

oEr:rlassr tr:€sG ryrl'ngor rtolf,g lr E:t tgaatcre ilolds[

valletr soal$ eif t'ha i'lf,'ra of fio'ltlalr urc 1DEIBB lB tt'

ErBet r86ou5ffin allor:ota* for tDp trglgetloc otr tO; t$ofl

oltrroqrglr **$cffi sprllsE fiIrel ab prsrstr corfXotclf etutgt'l

for :hu.r 18rt6gt1of, of I'nrrts' ttr t'rtc Aalo {al.l,afr tfifd 3rt

utthln .irsvtir coutr-rrl of, ilerd eElrtrgpr tl'oss! &or:irc. a!ryll

tgg la.vel. of ttro Yeqtarn r]?'tor Ssesil ercnoocA Ef e ooof,*rltatrt aaa

frwe * ta ortlrods* eompltaneo l!'tlr tira prlrrol$lo of 8t'{rrtt'9

tlo

Be



$oilt8'o.f bS *e c3lirsl - itsg brerr llrclnded, fi,@fig t&pt$ilbto aE!ilr8
in rarer,- ? u$; *Er *,'e{ at pIEOC'.Z OUCgErt$y rrrrrSsbod ta
In*oar, hao i;*en excrucGd f,hrgr Urs 1Lt d trt rgrAlc l*ndr;
t?irr'ro ti{} s'eter. r:ow useg f,6f trrto trtrlgattoa rug b€ar au.oqotd
to t,o l,r,nar .Iafi'm Vs*,ttr, !,;oldont*llgr I ooner"&sr*Ie p*t of,t' ls aat*op lr*o * r:lgb *01tnr$ ( ln th g.r* vor.rry ,t,r! aortr.
v*letr le mctnxr nsorl for frofuords Ehlslr rraru c ht#! mrfu.ltr
t'orera*eclr a*r u*aurc siroref*r$ ba r rotaar uualam 

"flf,rtt&to ths notattvcrv c*'q" noter reu'ot flu tilc lrs d *rtrf,ror.
{_}_} lroau. -.atcr eest=:.=ea

trre 'iio*aurta.tr! AAt*WLos ctr urtltm'x,c grur*
:iatcr feeur'c$a 

'!e,r to Da 
'ttltrenrr s&G. S[.rrDil rntc

*easrres are taolndco, l,' tfre cattouer oat ! altoeatrqrr trlr
**t'lslt otr :e5iittade of rfieEa 

"o:,,.r.r:tu,! lo'fq&A h the sl!,o*tfoo
of ecrc.L rint-oo Ss Ertrte Lqortcat. iISo lurt:l qll,ocntt€n la
tlle itofiont lan}nlee ED ,:rltr1qn tu1to D63ia Dql *,E*r {rgil +hc
s:,:aLI Ecrmecl V&lley, arG orr tnillffilfteant afril ulEogtlfttsbL
per''-'m of the iila*E aatsr ftu,, rho *rtm bor*en d .os
'i;rr' q[ vo'rrcJr- :ih* arloortl6 tO thc gt.0+lB d Jcr<,ar:' c thc
othsr hn'!d, lsa'?dea qUS g rnlllloo oublc mtlts g+r aum fc
th6 sorG thas e iil3,Grr&oe (etrrafeht l!ri) 6 t&s mct ,tm
aaot bestr* of gho .Is&|ca rlwr betq tlo soa d Oaltlc.
xacldeatattyr Llrc aetrc rtel6 'f ttr rffEocr ?.trq, gFafir rrte'
','s€s,ciro hsr DsaE ogtrblrohe<r, - hy actuar lmgrtlno IrEpl.S -to rra ra th or,on of nagntt*.ts of, 3 - 5 atltla ftsle sctrm
I,er a.rlr'o. :.;urel' ib grormtl $ntcr g.oto*t.'qrg tr bot, laet af
tho 'ior€an betac*n Lsjro 

=!!Grtas ad t,,f j.€at[ Boi Enrst b' d
anslltatr sl*€a of r:crgnt..:.:d€. iheaa egttutso rltr cEltetUtry{ntspl'aeo& s'D'r'slty.n ta t& alxosntto for rorrrEl 0f gffi&f,
auter a&o a& lrrr,:'$tlvatoa eahlea*o ilo*otnrm nagusdras tk
pot'oatter. BfiE*nir uater dorelap:eet rn ehs .{lryg@ of Ja:*en, Inbitt*fulelon of tli*ae eltf l,lraqr fixurrre "r[ growd rat@ t6df, to
r'rrli{}!rt' ghc ae:,ulr' acc5re r;f na-,,iir*:rl a.Ll0critro,,a. rt ohmr.cr la
,,4r1!.Elsnr be.ieni ia lins th*L r: ,::?:X?lotg uttlLsa;.ton cf ,,&l



-(L "

S!"rrtJ,n* t?I:',tl:? r+r"rlurcem cc' :fil]{ tr: Ehg 'lr':rden elrBclnxgtt 1g

'rircL rle$i::'rhj(r {rr}Yi! t.he ''oi'trt Gf "tdlt 
nf t'he ul'ilxmto ll6fr"r

;:ates*il.r,i cf Nhe lFsdtrLerr*ne:r$ - i'e6d :'o:' lVtlx#grg}ffnuutl

Elrc4 !iirr:'J r',ltrl": 1etre ef ':.x'r:utld ?rater csttlally uosrartndd

r*irgs ?-'or)':'i ft:,r, tlrr: er]:rlg$1')tl ilf :he ua;iss 
1ofu'q!$ 

d soa gBt$f

hryin,-li :', psrcx' p':l:ent'l-l cf il18 'l?t!] Rgf ?El,'

l.lr

Thr: '.{fpof,tr }rrrvln,q ragfffil f,or ll'irtrtaits88 ctr t*s

...i,oatg p!.i-rx!i$].o - ffpp$(€nt& amrmd IaEl 'f1s6ll1ao to bs Ul'

otr"lJ rttl.l,rr nto*t4gl' ft:ofirtr'llr $tttrtlttblc for tip regnX'oil'gr d -t

Lh* .;*. FJ:r r,?l(t iar&rE : l9o i]; {t8c*Ot l,|or ehg lfntted @6sft$

<rf Ll:r ilnsbsat- rusl :irl',:':Trta resarrolrg' o: * rsafilt sf L:it'!

aolfl-l p$aet.l ltritaBlr;$l :*r'$lasf tr}} rrlllloit s:Dlc notsr}t

EEr o[rldltl cf t',lit' r-!a,l *LTer fl'osB ('Cl1E 6Ot bO *gil',htdl tl

tt;16 ons ri?ffcrmlrr al* mul'd be allarf, to fl4rt ilsot4{ t[to'

tho ;.e$1. €t{. '1ps fit€' l'tlsnlttf d ':ra?er rival1abtr6 for

rrgll.laotlon potrld ta fnct ba rcdouod' by lSrt :nll'Ilm €ublc

rmtera E,6r a:'rfislt (ai:mt ?':t of iX[ ta5;loaal rocoa!ee6)'

ilntlri3}i trrs ltotsnttrrl a'.no'f, pffiGr anffat d i'lf it!d' fi€r

p<xsar ?ra;rcUa 'oqrld be :'ariuecd by 1'O ta$'llan Ks'I pcf aan[a \

(j) (ncrth, at prqvrrllln:; looal fuel prl'sg qltoet m

,,rllllon ''J.-'i.l Per sor'tlg)'

{lt}c€ the sbn nn a*tr*'bastr dsltclonn:mt fE flftldr

Frrret,lei:l1.yu*Ilntt'c*lrvlr).ttlol[Eleto$agBcc'pactt'7beesl]?a
ess j:-eble1 {1"u1 D!!(i 15:) 'rt'lllon €*blc :rbr3o p*It 

T 
eastf,{ll LB

Lhs $fftj+r':t truclsr **r':*lrle rtlatr f6otA ba .*l'Ilf 1u61$8sd t$

tlrerr:;1i*ntsu?:-1L;{it}i$t'it4'3lr8a@f,eo$Bt}E-rsb{6tsft'todbotlt

ti'rl4- r$:cn *lrx} poug? '(3r'l:ml;t!'ott.

':;in tl:* f:ol.Ier'in{ 'vrqos 
lt utLL be *hocrt t'bat Ebo

.lnnr:.3.trutgrp i;frt*r sl,J'or:i:t!r;$ i'o :h€ (*lo!i t's oree@lwr ard

t'i:ut.I.r;'r'Erx.riglBlttesl:i'l;Iicfi!'!?arldlracet't'trewnntgdullsf
t' ln nl.1n:ttto!t.
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i tn estr':nt^!. that ln ttk; {i::iigrdtert e}losatloa
*Lrrut Frr'j rrttrrrn c=brr: r't:'no irer grl::ir.fl cn:x*r! be uaotrolx.y
errrsrl.-rr.ri ii:rr lftrlg*llt*r j.rl b,;e i;iror. TttlB srT,cetg qgE|l$

i:r:th the {rrl+itrtlon e*; t:x: porelr:roten$L*l *t, tha ,foslo.
It tl:nn {ifi}af::.,s tiuiB +worll" }:.S :tllf,too s$lc ::ntn*C ptrtf *rffi
oI', A{}q}$E lltr, , *f bhe r;otrll r:rt'i1r,I.fib1e getcr 1IGSC4 Fq3eg .34. tlp
:;irokr lln(rrn won&I htrvc tr bc qar.ted. Eftla eou}3 be arnot{cd lf,
the lrnelq pi.llirrlplr.r eor$ {rh$nd$ne#. clui, eratsr erllOOsBlOU
,loverH{'-i by ui: le rli,:u'n} :lflcf$. nt tlre srT're t&rB} ttr6 poEca
poten8l{rl. of ?;he ,'ss!!r *oulc. .e lnsrcagcd by et.,..gri & otilltoo -1
:(ith pa?. r*in!.r:"1 "rorthr a! Fr.t"rull^lnfi IO,3OI ftel ?rlge8 drf,tt
2 t/Z.:!,llion it. . i p.ee r.nnutil.

rretrr=1!,.gr t,-.e rusntttr. of watar Li:*t srould eo to
:r&nt:: ln lle i.lon*utt,.atfs -.rvrleret .,tg,ht tttll be lSfBBrr tf,
alr'manr:e t:. ied.e i.r tlre fler, th,at ne4rcrlenee har tracrtegtd
tirnt cn t ?€ .q?el-n;re r'-rpr.rlrl,ratc1Jr 15.- Of iDe DroJGOt lordg arc
!rl!c eac i .,:esrr t?or one r(:!!scn nr ano.,,ha!r (u. i. Burc8tl og
Iier-'1*ratlon ilarrrslr Ycl':-.* f71 1&cptef ?. A B. 6). ;togo titop
*xl.stu :ro nJ.tep:attva lF:-t-.ntt,:ir cntx.et for Dhla (cBattottaalty
ei:t:rbJ.1ni:rrr.!) p+;.*nh:lge of un:c6.J ralf,r (a.rru::tL:11 to aDmt F - 

-!

fU ::.1i1!.cc crrb i.r .-x:tr{rg }Ft .r=o?} ta the 0}lr;r ,rr adJOlata;f Baeoor
tl:re rrlrter. ;:e.ulrtr arf.:rniiSi r.\r:i.aito bG aag*erll tf i,tr_f{f {rltrogateg
..,1 a?Ie ri.I.)rr lrt +.r.ler':4t lrr,yrlt! {E t}6 srfe ai--.ct thta
rtrr-iucBlort of ri.lrr:rrt u$e, !:g .)r;Birrror? wlUr t:,ccie.tl,rsl atloelltgl
l:ttg :r.tt iti:,';:. l"r-..nri l:l;:s ,,.ri.ll !r:ryfuiIrrf,..
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I). 9g$rtrrt{at1on-of tle Jorda$ Val}cv (0hELl

(1) If::lgDte Aeear-lp, -the. Jordqn Yellei:

Ihe Basln Statea partt.elpatlng t'n the Jordan

Easln are vater doflclency artett rvatlablo uatar

resoureas ara not sufflclent to trrlgate avallrblc

landa. h'ater rlll' thersforc, bc thc llntttng
f,aetor tn agrteultural developnrnt' Drc barlo faet

neeessl ta tqgr

1. Csrcfrrl plaaalng of tha uatsr coaservetloa

and eonvsytnct featuror, rtth a rbr to
eonlcrvlng al rueh er porrlble of tbr

avallcbto neagrt rclourccr rnd prevtntlng

any avoldabla Yacte.

tl, Carcfnt planntnS of thl sgrlculturel arpectr

of vater utltlzatloa, ln orr{rr to 83!ur'

the largest porslblc cropl frou avallablc

rater retouleet.

111. Carsful dataralngtlon of aoat aultrblr lrndl

for lnlgatlcn ulth e vler of optlnrrr

conbtned ut.lllzetlon of lend and' ratcr

rcgourcct.

fhe qrla ta too poor 1n Yator to bc eblc to

afford proJacts rhleh t.crrld ast llll.tl thera brrlc

condltlons. It ls our fecltsg that the Baport doil

not glve cnough rc.l.ght to them beslc flctg' Irr

ths followlng ara pertlnent facts aad flSurtl'

.[ecordlng to the Report, vhlthtn thc boundartcr

of the Jordan Basln I+?OTOOO dunars ero lrrlgeble ln

the 0hor and lOrOO0 on the Irrnuk plataeu' Thosr

flgures irero conpnted from naps ltrOrOOO or ssallar

lealc. Thare exlst; howeYer, coro accuratc aapr

. /publlshrd

f1



rithr' '\o r70g d.
-d-..-

putllkhed by the Pslestlne $urYey drarn on q ceale

of lr 20r0OO; 6 ltudy of lrrlgabl'E aroal barad on thsss

naps and other data lndlcatoJ thnt thssa octlcatat art

rather exaggerated. tha fl'guraa coEputed froa tbsra

Boro seeuratG aaFt glve tht fotloulng Itost lrrlteble

areat ln the Ghor, amangcd tccoldlag to the mor

subdtvlrlon* as used In the Bapolt' (The ftfurer

quoted ln tha follorlngr tPpltr to thlt portlon of, the

obor $hlch l1ac rlthlo thr boundsrlcl sl thr f,lnadoa

of Jordan):

0hcr - I{.8.

trI.1,{.

F,{vava

'.i.0.

$.3.

l.I.
Totalt

Thqre flguras are

vlthln grarltY eontrol of

aftee deducilon of brokco

stoap ttopot, €scstpnenttf

/|r10o {.
8110O

1l?rtrff,

88r70O

Tbrhoo

b6r0oo

Ilry o'

Iross lrrlgablr orelt

the ,roDoaed eancll and

3rcuad, f,Looded orrot, uadlr,

GBG.

Tp arrlvc at the trot tarlgable arcal' r

doductlon of lof hag to bc mrda to ellou for canel

rlghts of ray, lntoraal roadll bnlldlngol itG' '

"t.

The nct lrrtgable srctr rcarinlng la"thp

Ghor, nfter thls doductlcn, rrtll bc el folLovrr

H.[]. 661700 d.
fl.",ti . 7r3OOB.c. ro5.700u.c. ?t;Boog.i;. 67r9O0
S.;J . \lih00

Totals 3671900 d'



r,,

Irrlgatlon rltar bar,
for a total net area of sround
that portlon of the 0hor yhlch
Jordan.

tharcfore, to ba provldcd

3TO'OOO duneas, ylthln
llor ln the Klogdo! of

?ho plna nenttons Z'OOO dunonc ln the Enle
teglon and lfr000 south of, Lake flbcrlea lrrdgatcd,
ln frmcl bcf,or*..developctnt bcgaa. fodaye thora ero
rcne lBr000 dunnas of land t*''at*d ln thr *tter arca
olsnc (partly bi pmplng froa the rlvcl IrmlX) end
suf,f1c100t quantttlac of rater rhould bc art rsrde to
provlda for all actual prercnt uac ln frccl.
(2)

?hc yator allocatloo proporrd tr the Rrport
apFaars cxccrslva and rertrful.

.yt. iiryr bascd.hlr eatlnatca of ratcr duty on
detallod studlea of eeturl eoadltloar ln thc verlour
lrrlgated ereas. flc quctcr for ths Jor{rn yallcy.

florthr ltrit - Ugf d/a. everagtn3 tl60!l/d.
For tho Ccatral and gouthera parte (rrt ')tl39ro.

Both flguras lacludo rasorros ot Llf
.{ecordlng to
requlraaeats

F.fi, /+r16tg -
l{.'r,f. frrlOO -
E.C.ll7rl+OO -
j{.c. BSrZOo -
.s.8. ?lir\to -
S,'*. 1161099 -

thacc duty flgurea, total ratcr
vould brr

1oI o 66r?OA d. :r LL6O a ??,3 atlllon
l0,l g 71300 d. : 116O :r g.tl r
1oI =lofr&O d.r trOO n,L1,B.i il

lqf, E ?|rffi d. r l5oo o1tg.7 ll r
lO$ = 6?10OA d. r liOO rl0o.5 r r
1O,{ = t+trtrOO d. r 1100 = 5l.l r ;

"3

bo.Srzoo - Lofi aJ6lrg0o d. t526.5 alllloa 13
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Haysl flguros for tratQr duty tterc based on thc

type of fsrmlnr vhleh ras acbually practn""U 
:t. 

the tlac

of rrritlng hls leport' In tha Jordan - farnuk Trlangle

4rea, 1i - zEf' of the lrrtgatarl erGa rBre occuploil by

banane plantatlona' and anobh er 25* 
" i:::::' 

both

heavy consuocrs of uatar' It lc qutta obvloug that

thls klnil of cropplng sygter:' cannot bl regarited er

typlenl for thei vholg vaLleyl uhen fully drvoloped'

slnply beeausa tl'rrra rould bo no firrket for th: 
-

produce' It nay bo assumcd that lrrlgated gralne'

vagetatrles and potatoai' ar scll. ar llsccllancou:3

frult crehards vlll. occupy lartc porttons of the itot'

Unr{sr thesc coadt[lonl' and ualng thc sanr lretcr

rcqulrenents as Hays for the lndlrliluel ctoPlr rr rrrlvr

.t t u'ter duty not oxeeRdlng LOOOa3 pcr lrrtBatrd

lunem ln thl i{orthorn Chof'

In thc Cantrel and Southorrr Cborr rlrallar

e:nsldoratltEt r11I ].cad to a ntel duty of about

lA5o n3' 
-- orragane? of L',fi

Both therc flgurer lnclttdc an rllorant

fcr eonveJraneo losles'

Sulratttuttn8 thasa rstt'r dutles for thoge

ruggestad by Hayr' tre arrivo et e total ratar regulrrreut

of h4lrrroo nlIllon cublc metrqs Per angtlli f,or thc

LlnBdcrn of Jordenrs portlon of tbc JorErn Tellly'

It s'sams also that' a $atar duty of 1500 al ror

ths Yarnuk plateeu et ab:ut 3OO #' lbovc scr lcrclr

xlth 3OO - \0o nm of rnln ts "'"gs""nl"ut, "o

qunntttyllnilnrtobhatproposrdbyffaylforthcLovcr
(-ialllec ({'fur Tabcr) ttBo:lt lndlcatad: 68O nn1 t'hlr

-": t rrri"r'a a]'loe'rtlon t'o thls area tr 2O'25 lltllton 13



liunmlnE

ln the Jordan

and SYrlar wa

up lrrlgable sfoas

Yalley glthln ttro

obtalnt

and sater rcqulreuantl

Klngdoms of Jordan

3671900 d' net{reas: Ghor

larrnuk Plataau

Tota!.r

Quanttty of uater requlred

Ghor

Iarnuk Platsau

Total:

tiatsr raqulrernents conf:)rnlng

Ghor

Yarrauk Platoatr

ToteLl

3961900 d' nct
---------_e__

sccorlf,lng to HaYsl

tr3526.5 ollllon u

# n-'

,rL., ullllon c3
rrr ejr _r_-------

to revlsed croPPlag rYrteor

l+l+1.1r allllon J
:1 rn

l+61.11 nlll.lon J
-.l----"-._-t_-

(3)

fhsre crlsts a study of thc lolll of thc I'S'

rrrd H.C. 0hor, carrled out by thc Erperlaontal Station

at Rehovoto fhe slae of thc atcc tnvestlgated covort

l3rr00o dlunent cf cultlvnble laud bctueen tladl Abu

sldrah and the Dead $ea' thlr arer lc ldentlcal rlth

tho bl.S. and li.C' Seetionr of the FroJect'

0f these only L6'0OO dunans contaln lrgc than

O.#t of sslubla laltsS thls nakar thon sultablc for

all cropso Another 11r0OO dunanc contat'n fron O'10 '

O,\of; sneh a sallnlty le tolcretcd by a llrlted

nurnber of cropcl 6000 dunams contaln up to O'8Ir

the number of crops toleratlng such aolls ls very

llnlted; 2?rOOo dunams hava a ssltnlty betuscn o'B '

?f,, tl:esa solls aro flt only for dstes or Ponegrenatell

73r0o0 dunans ot 5W of the.orGa ulll becoma cultlvablc

only aftar lseehlng' Irortunately' ln mcst placel the
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sglts prasant ars trhlta alkalt (chlorldcc and sulphat.l).

It shctrlcl, hlrever, be borne ln mlnd that peruansnt

lrrtqatlon of eonpact bloeks of land 1111e under thrsc

condlttnnsr nBeossltate artencr've aad erpaastve dralnagc

rarksrsuchashadtcbeundertakonlntheereebetreen
ther rtvers Jordan and Yarnukr uhere sgrlcult[lrl land

ls rltuatarl about 29 ' 3O a. abovo the rlver Jorrilan'

't{hll"e evaluatlng the advrntogea of lrrlgatlon ln the

Ohor agalnst other reglons, the erpeadltura on hravy

artlflelal dralnagc should ba takcn lnto accountl ll

nell as tha greater quantttlcr of uetar roqulred to

oature tho eroPl.

(l+ ) ,tllogatlonr

It has been slt:vn that about 3OO allllon nJr

out of tha totnl of 82O nllllon n3 alloeated to Jordea

and $yrla ln ths itaportl eannoG bc ugaftrlly epplled ln

ths Gh.or. It ary cvan bc reld thst tht'r excaallve

aupplr ts bound to prcva harnful, al lt 1111 rordt ln

vnter logglng and brlng h18h eonccntratlons of raltr

te tho surfaee layar cf the soll. Dralnagr, thOUSh e

rendy for thege evtlsl has lcng becn kaonn tc be

lnsufflclent by ltsalf. In cvcry reIl-devcloped

trrlgated raglonr'farmers end lrrtSotloa exporta havc

eong tg

nust be

onsu1(}

thaeonclullonthatrartrof,lrrlgatlonyatar
eut aawll as dralnegc lnstellcd, Ln otder to

the pornanant prospertty of a proJect'

Thare ls, howollarr an cven Eors eonpelllag rcatont

The raglon as a rhole, not ooly the Jordan-iarnu*

watprshed, ls 1n desperate neod of lrrlgatlon vater

anit the hunierorl mllllons of n3 that, ln thc 0hor' rould

at best be rrasterl, ntght proYe vltal In Isrnsl; rhera

5-EOc -3 por dnnam ara ltrlte sufflelsnt (dlffsrcneot

qoaarrr.! rc tr 1+citl el.t:nt.e and eronplng systera) for



llogev. .

(5) .0gcEt[.r18{ttu-e.tlfl-1ts-aftcr-af,f.actr

It has been ghovn thst the quaattty of uater

r*hleh the Ghar arol wlthln thc Klngdoa of Jordan ean

usafully absorb for trrlsdlon eannot excaed 50o mlIllon

eubnlc taetros per snnuG, lncludlng allocatlonr for l.rrlration

ln thc Upper Yarnnrk Basln snd for lrrltatlon of :oattered

meat lylng above tho neln lrrl;atlon cenal of the

JordanYg}loy.Ifthlcel!.ccatlonof,]yrtcrtothctrordan
Yollatr ls adopted, dralnage problese vLLl be kapt rithln

reasonabla llnlts and the danSer of over-1rr188t''oB

nlnlralzed' Ife on the othar hand, ths coastderably

largcr lrrlSatlon ellocatlcns of the O'il'B'lI'l' Bcport

ere adoptad, dretnaga problaqc rrt1l rcaeh unnaaagaable

proportlons and rater-lo8'llnt and lts sftcr'cffects

v111 nake trrlSrted a{rlculture lesa and lcss

attraettvc rnd nlll ultlnataly rccult ln tbc abrndosaeot

of large tracts lf land.

Ineonncctloorlththcpotentlrldangarcof
overlrrlSatlcn to bl expceted fron the vetor elloeatlon

for the Jordan Valley at proposcd ln thc Rcportt lt

ls lnterestlng to reier to the ectual orparlencc of

Arerlcaa lulgated egrlculture !'n Scclasetlon ProJectr

dur!.ng the ftrst tvooty ytars cf Reclanatlone ea 0orllbed

lnthgl'FnetFlndlnsRaport''ofthePrcgldcnt'rCEulttle
of Speelal Advloers on l\eelanatlon of Aprtl 19d]'

slnee ther <lata ln the aald raport arc noat perilncnt

to our dlscusslonl, quotatlcns, ln fuI1, vll'I bc 8lvca

ln the felLorlng on son6 a*poctr of ovcrlrrlgatlOnt

as experleneod by .Arnerlcan lrrlgatlon farsersr

../ldater-loggad
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unprofitablc fcr
nust be takan to

Thlr ls so rrell

agrlcultural
pravcnt such

undarrtood

. . . nl{eter-Iog8sd lands are

purposes. F,vorY Pracautlon

watsr-loqglng frcn oeeurlng'

thgt thoEg.ls lltttre Bxeusa,ln-lgr days for-laethodt of

-EEIE{'..

?he fedaral lrrlgatton'proJectr at an earl'y date

felt tha affeet of the r.tsa of Sround Yttorar and lsrgc

atoos fron thls cause l'ara unfltted for egrleultural

purposes. In 1915r tha aceuuulatlon of vater-Iogged

Iands totallorl ?8r95O aerat: Tvcnty thoucaad aerct

uere rrator-Lc8god undet tha lito Orando ProJoctl 15t0O0

undor the Uneonpahgre; I1r00O uadar the Boler' Fouttecn

of tho proJacts shovcd a ralatlvoly large arce of rltEr-

log8od landc ln that icaro f,hotflh drelnagc had bcca

lnstltuted and c.cntlnued, about 1o3r0ffi acret of land

rere lnJured ln 1923 by nAtrr-lo8glnt. thls raprcerntcd

. seepaqe danage, eonrlderlng only tha trrlgated ecrcagr

of 1922, of about ? pcr ce[t. Thlr, 1a tarns of thc coat

of constructlon and agrlaultural raelaaatlon, 1r a largc

sura and Justlfles all cfforts to prcveat cr dclay tho

evll.

It ls uruelly easl'er to prolaot danoie frou

rraler-IoBglng than tO ecrreet tt eftar lt has oeeurcd'

is far ae hnovn, thora 1l only ons ptruonant remedy for

rater-logglngr nanely drat'nage, xhtch ls alvays expcnslvo

unless tho esuses fo uater-logglag arc raEoved and the

grounrl water alloved to retraat. ;'

... Under lrrlgaterl eondltlons, along rtth lnJury

frorn wator-Iogglngr co:titts another tnJury to ths landl

due to tho alkall whlch ttsrtally acconpanlo3 toepaf,€rrr

t- a ^^F.^^-'l !'rnl r? 17717:1 tl--:n. 30



The axeess lrrlgatlon nator paaslng domtrard throhgh

ths soll" rllssolves tha solubIe ro11 substaneas end

earrles then lnto the lorer-tyln8 sot-I atrata, to
lncraase tlre concentratlcn of the gtouad vatar, t' i{hen

thts alkalL vater ls drarn to the surfacc by capllarity
and evaparated at the surfaea, ssluble salts are laft
on or near thtr surface as n rhlta crust, ganerally

knourn as alkalli

Darnaga fro* allrall 1l couton}y obeerv:d ln
eonneetlcn ulth soopage on all lrrlgsttoo proJocts.

Studlss rf the alkall evtl. on thc rcclenattoa proJoctr

have been iladcr..

..r $lnee tho bcglnnlag of lrrlgatlon thc rtrl
ln the gr:und reters on thc rarlour proJcctr hes brcn

narked. 0n gons of thc proJects thc vatar Plaa hat

tlgen over ccnsldorable tr8a6 to sueh aa crtcat rs to
rrndcr thr landr udlt for cultlrattoa, rnd ln a f,cv

crlrGa lftaltod treas hrve aetually becn rublcrgcd'

The eausn of thls excesslve rlsc ln srourd nEter 1r

avldsntlv .dua.-flrst. to the adcouate ruonlv of uetcr

furnlghedl and, Eacondr to the excerslvr usa of vrtor
on tha -rt of tho r€ttlcrsr nany of vhoa ucro ln thc

beglnnlng vlthout oxpcrlcnee 1n lrrlgetloar Ia

addltton to cxeoes lrrlgatlon rrterl, tbcrc trG alto

ao:rs unavoldable losses fron caoalr and lrterals uhleh

reaeh the subsoll and ccntrlbute to lonc ertont ln

ralalnq tha nater p1ane.

khore tha lrrlgntlon ls conflasd to snall

areas or narrov vallays vtth opan subroll coadltlonat

tha rlso ln Bround uators ts not ordlnarlly rufflctaat
to lnterfere ulth agrlcultrtral operaElcns, the axcess

vatsrs whlch are put on the laad durlng the trrlgatlon

sr,ason batne tn gonepnl Crntned out and carrlad aray



bofora the nsrt seasonts lrr1g::tlon ls bcgun. Iihe$r-boV-

evErr^ larao ,rreas at8 balnE lrrtg4led and vhera tha tronnd

TS ter mnst trsvel for a eonslderaUlc dt,rtance bafora flndlnl

atrv- rratgrnl cqttg!=g
ogcBss. ?he keeplng dorrn rf the vnter plana to thg rrquiredxdrltl

rtanth belou thp surfeee etn bc aceo:rpllrhad by tha constfuctloa

of rlrslnris uorks and by reduclng tlre quanttty of vrtcr Usad

tn lrrlgatlon to s qtnimtn. ;
i

tho etccss watar of lrrlgaiton rhtch contrlbnrtac cort

Iaraaly to see?ago 1g ,rhat Esy b€ tarmed undergrlound vetts.

It ts eausad by epplylng motc waiar to thc tutfaee at a aLngle

trrt.gatlon than tha solls can retaln rlthla thc zonc of pfunt
v 1r sLnks lato the lonor andgrriEh. I part of lt eonsaqucntlT slnks lnto th

rncr6 Forous soll str:rta. Cradually ths cublollr becolo fLL[Gd

to an extcnt that rater ls brought to thc rurfre. on thc lor

oreas or on thE lower portlon of rlopcs doyn rhteh tho Sround

xrtar rtny be slcvly pelcolatlng. Ths econoalcal restedv acelnst

br.neflelallv nse for tlte Erorrinl Of plantl--..

It ls felt that nothlng nesd bc addcd to tho ebovc

cuatattca, tc underllne thc lerloUr effectt of oYerlrrlgatlon

esneelaLlY ln a reglon slth ths elkaattc and ro11 eondltlonr
.rf tho Jordcn '{a11ey.

fhe alloeatlon of uatsr to the Jordon Yalleyt ar

proposerl by the r:onsultant, rould nct only daprlvr fsracl
lf a eonsldarable portlcn of lts oxtrcnely ahort lrrlSatloa
sucrly, lt would also defeat lts ovn purpoter by scrlously

.{ endsngertng lrrlgstlon ln liashenlte Jordan.

./Unacononlcal

tr ths sol1 at anv one tla.re to thst vblch lt can rotatn ond
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Un*eononleal IIse of Hater

It ls not naedpcl to be atrassed that the Jordan Uallsy Raglol

ls ardglon of aeuta vater defleloncy. ttatar uso shouldt

therforo, bo plannetl ln a uay on6urlng thc largcst posstbullty

fcr erops fron the Llultod rvall*ble iupplyr rlthout lncroastng

hor*evar wator east b€ycad roasonable econoulcal llntts.

iioforo dlseugstng ttr ln norc dltall thc pfopoecd

rr[lllzatlon cf uaiar ln the U.[{.;i.ii. 1. RoPort, let ur quotl

a lay oddltl::nal passages fron the abovc 6$'qct Flndtng Reportil

lnesrporatlng expertoneo of U.li. agrleulturc.

''nt:L.1TI0lls 0F '#r'TE;l T0 CROP$

Ii ls an otronoous ldes
of crops obtalnod bf the addltlon of
lnereago thr proftts of the forrar.

that tha grcatar Ylcldr
large gulntltr'tr of, rater

ts
1r

? Such quettlons ari too Otl-
fficr, but'are of fundaaentll lupor-teact la
the bull<ttirg of an lrrigatton praetleo yhlch 1111-help arkc
our faairal"lrrlgatlon irolectl as vell es otbor lrrlSatlon
prcJocts p"osprrtous snd perEancnt...

1922 upverd of one h81f of thc
usod rreter ctccrllvclY on thr...'rrhlla ln thc Yaar

prcJeets cannot bo sold to have
far,nors' flrkls, yet the other one-ha1f usod quratlttPr of
vatar nhlchr undoubtadlYr rcro Largely ln rxcosr of tht nrcdg
of erops.

raatlon concaratng
proper usa
the vatar

of vator rr 8s ehauld be dlsroulnatod erong
uges and

. /Thars



I!"I? ls gccd ranson to bellcva, thorsforr, thrt as F6st-rlcttons ara placed upon &he *oo of uaterr-ttro duty bfwatet wlll be lnercnssd| that ls to ssrr leas rirttr r,rtrr
be used on each aera of-land, and as thi'proJects becoacoldsr the general axperlencs of farrners silt-tead thcn to
u.sa less ua tor. . . .

Ue feal that the polnt cf, vley exprecscd tn ths abov;
quotatlon shnuld ba adopted aa guldlng prlnclplas rhen var.ghlng

ttro nerlts of rqter allocntlon. The icport, hovaver, dolr
not ava}usta tho rerattve *er1ts of gltcrtrEttve rroter erroca-
tlons; anrl ceals wlth thls euastlon tn a rathcr eavalteh
fashlon. Cn pagei l+a ts salrlr

"Ths eost nf supplytng rratcr to lnlgatc a dunanof land ln the httls Uy lunifng ana la tho 0h6r by gravlty
-ls vary lgsrll the sanl.., ilrc-greetsr productlvfiy'-of lniland ln the Ghor, and thc dtsadvantagct of punrrlng- prevloully
dtseussedr rd t6 tnc adoptton of a [ravlty'syrtei 6r uatcr -
dl strtbutlon. "

The gravLty systeu cf nater dlatrlbutlon refcrs to
adrlltlonar lrrlgoilon ln th6 i:hor, as agalnst sddltlonal
trrlgatlon r,lth.tn tho 3os1n ln the hll1r by puoptng. Stnce

extta-besfn dovalopmnnt uas a prlorl taboo, 1t vas not con-
sldored at all. He hope thst ve havs nado lt qutte clcar
thot cxtra-basln devetopnent garrants at hast a thoiough
l.nvestlgatlon.

dssumlng that ttre eoEt of ratar per lnlgrted duaan

Ln the hllls ls roughly eoual to that tn the southern 0hor (as

assuned ln tira abova quotatlon fron tha ltr.lf.fl.hr.d, geport), thr
obvlour ehotee, fron the ong*neeflng and eiononle polnt of vlet
seo$s to be lrrt*rtrol irrlgattcn ln the hlrls, elnce, utth tha
seanty suprrly ava!.lable, areils 2 tc 3 tlmqs lergcr ean bc

lrrlgatod ln tha huls at the sane lrrlgatlon eost per aerc.
'llro c.onsultnnt hns, ho**aver, arrtved at the oppostte conelusto

. /*,7vLnq



Ttblng, exceDt for unproYen gonaralItlas' no r€6son to cotlvate

h I s eoneluslr:ns.

By applylnB our reasonlng by axtra-bagln gravlBy dcvclop-

rapnliar the ease of a lmger Upper Dlvorslon beeonas even rtrongor'

-qtarcostgpereubtenetrglngxtra.baglnlrrl'8atlonadJolalnr
?.h. uat'rsharl ntll be only sllghtlr hlghar than uatsr coatl prr

,lublc actra ln the l\outham Ghor, r'lhlte tha laue quaatitt of rater

rouldq ln extra-basln developments' sefio f,or thc lrrlgetion o!

.rrlol trrlec to three ttaea aa lnrge' Thll recsr' " ot:": "":"::-::tt
andunlessnon-technlcelanrlnon.econorulccotlYerncadbrellored

frr,theeone1ue1onpo1ntsdeftn1to1ytotlerdreh1ghoruatrra1Io-
eatlon to the Epper glverslon' 5o aueh ngra lo' alnee lt bar

been shorn ln the prevloul rectton tbat the vstct dlocatad by

tha 0onsultant to thc lrrlgstlon of thc Sordan Yallcy could

nqlvar ba uaefully absorbed there'

iaklng as an extrcue cxaople the aoaprrlcon of tbc

lrrlgatlon of the ::orthorn llcgev wlth that of tho Soutborn

liborr.lnthol;ogGvthcwatercostpcrdunel(lneludlocpEtrpl.B8)
!.s soneuhat hlgher than that ln the Southera Ghcr' But htrot

ngalns the sano quantlty of rator rr111 trrlSeto ta tha ffegcv ea

area trD or three tlnes larger tt''an ln thc Ohorl

Froratheenglnoorlngandeccnonlepointofvlcr'crtra

basln developnent goeus the only defanrtble solutlon'

The U.{.R'H'{' Report 8lves thc hlghcr sotl fcrtlllty

cftl.c0horasarsagonfortheproposadhlghpcrcentageof
trrlgatlcnthcre.{eeordlngtothedetallcdflgurcsgvrllablo
cn lmtgatton ln t'he Jordan Unlley r'1thln thc beundarlcl of

I.srael, lt apnears that, although water consunptlon par dunen

1s 2 to 2.5 tlues larger Ln thls part of thc Jordan Yallcy then

[n othor Farts of Israelt thero ls no rlgnlflcant dlffartaee

I n ttla Ylald s Per dunan'

,h10



I{o detalled land classlflentlon daLa ars avallable tq ur on

tlra soll.s of tte eEntral and seuthetn Ghcr. But, rcaordtng

tc tho faw rlata avnllabla, ! t vould appaar tlet tha rollt
beer:na less fertllp as $a go south, and thet problarr of
sallnlty cf so!.l bceore ,aora pronouncsd tn the erld routhern

neetlon cf [he i]hor. Thc c1a1n of hlghcr fcrtllltyl oapc-

elall.y as appllad to ths Southern Shor, cannot therafore,
bs substalned.

ft has beea provod beforc that tha c1algr of thr
nzn-€xtstanee cf a atorage sltas, n{equatc for the tnpta-
.+sntatton of a larger tlppor Jordsn Elverslcnr HrE baaad on

tnsufflelent tnfornatlon. Strrlga eapralty, a"alkbl.
vlthtn 6ravlty resch of ttie Upper Jorden Dtvcrslonr 1r largcr
than the totll storage eapaclty prcposed by the (I.X.R.H.A.

Frcjoet f.:r tl,a rogulatlon tf the Jcrdaa and Iarnuk rlvcrs.
l,ack of storaga capaetty for thr Bpper Jordan Dlvcrtloa
ean[otr thereforE, ba clalmed to be a llultlng factor to

tho slse cf tl:e Upner Dlverllon.

rar that,
r.qri.A'..

alloulng only for technlcal and econoalc coatldcratlonr,
trrlgattcn 1n extrr-basln rlevalopnrents adJolntng the Jordaa

?a}ley norrlc! be by far prafarable to lrrlgatlon ln the

Southern Ghor, snd uculd ylald largcr erop!. In othcr

words, tf the vhcle Jordan Valley area aad tha rdJolntag
i'ledlterraaoan llBtorshed of Isrrlel teto contidered aa ono

adnlnlstrat!ve unltl tha most benefleLalolutton uould be

a greater use of the ratcrs of the Uppcr Jordan ln thc
:'erlltnrranean uat,ershed rlth tts land potentlal snd a rrrrrcr
usa of Jordan uatsr in the Jorcan Vallay, rhere thc avall-
ablI1ty of land !s, ln addltlsn, the llnltlng faetor.

.Ierttsalenr rlni: 1')51+


