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Par ener&l ye a 1 ta.e a aU,ht ueral w tbe tua "--. • 
-t'' wi ezac~ly *'• u.leae 1~'• becaae, .ia tbe .~-.a. 
ita J)Eopoaenta, .. .,......,.t" 1a iaczeul.qly beco-tna eacS .ia ltae , 
ratber than a ._. to ID ad. I u · at" u tbe d,.tnant 
wr4 ill ttae ~itle ol the r aaal to •· 1 baTe c:Gaftlted a clic:-
ti.aauy....,.ebner's Mew 14 Col Nit! to le•n at tile YO\IIIIU 
,eDHatioo ia being t about e it i.et 

--.• (frOII 1. • .aua, baD4) l. ocilba•Uy to tra!n a borae 
J.n bJ.a pacea J n« a. to hancUe ¥i.e a ..,DOD 
lutn~Mnt, w COJ1tro1 or aul4e a Ydltc.S., boat, etc. [Thia 
defiait.iOil re:fue t.~ mameat dutul1y.] 3. to haY cbu1e 
of, 4irec~. c-.tuct, a&dniatu--aa, abe ea tbe o.ae-
bo14. [Tbia defiait!on couJd 1U4 u into the Battle o£ 
Sexes, 1da1 ia ~ta!Oe tbe of t'lliM ccnaference. ] •· 
to handie or uae , rplJ.ea, etc. carefully. [This 
defini~ian wou.ld ae to be Ueable to ter 'IPJ)Ues, but 
the ictioau-y .uka the uae as Jtare.] 5. to ge~ a per to 
do ..._t OM wiah a, eapec:J.aUy br-.u.il, tact, flattery, etc.: 
Mke 4oc:ile or avbaialive, to eoatrol. • to bcina about by 
CODUiYiDg; CODtriYea Ceeed ill a.ccc~~~PUDiDSr often used 
iroaic&lly. [Thue definitiou • at a tren4 in t 
t~d control of people ra ol lnani•ete objectaa 1 
feel that ., q\UWu about and subc:on.scioua averaioa to tbe 
tera ue tpite J atlfiable. 

I wdd DOt Wlkt Oil you _, pu feeliacs town t 
in geDeral lf lt wre f,. ., CODYictioa tbat tbe --.,..ent of ,.ate~ 

Uea wU1 dep.elld c:hletly our eUectiy .. in •nasiq people--
br coa:auiYiq, atlU, tact, flattery, etc., u Mr. ebatu ..,... 'to 
cieftlop thJ.a i4ea I ahou14 Uke toacb YftY Uptlr OD ace of tile 
liaiting factors ill -re ee auaa..ant. 

y Approved by the Director, u. • Geolelic:al ey f• preHJltation 
a tile coofuenc:e on tbe of CaU.forllla • • WateJ: DoYe t, 
Late Arr , CaU.fon.J.&. Aupst 12-13, 1951. 
y Pacific Area CU.f, Groua:l tu aadl, Water lleaoucea Dl'Yiaion, 
u. s. Geological Surrey, Pat, C&Ufornla. 



P!!rale&l ~tat!.-. 

t, I atlU •t beUttle tbe tuce of uada'-
a p11Jakal JJaltatlooa, or abe 184 a~~Plait, of t1ae 
tut. CalJ.fonJ.a h&a aincle t:allal tile ln4 J.a dftelaa-J:at of a 
State laD, aich .. apprcw 4 in the roup br . e ta ia-
lat;Mre in 1931. w haft a fu ..- CG~~~~Ctrebeui ~ ot 
concept, bat Barfty .a atU1 1au a ueMifldoua tuk .u.4 iD · taiD-
iDI lld4iti0Dal detailed c1ata ~uy to te 'Uae pla • 

.llo.I.H~~u t •tu -.eat .-14 ~~· ..... aa4 
fac:Uitiea capable of £u.m1 tu Deeded, rtea 

'UIOYP the ly is replaiaec:l at r:atea that .., ft&')' wltiUD tdde 
Ualta, the phyaic&l llaitati fO.l' arrr ael"rice • a t be ill 
atorqe fad.Utiu ~ ill U. r:atea at ~ •tu c..W pvt lD 
taka frora reaenoua. If wtu u ator:ed oa the ftl'face, 
JJ.alta aipt be Mt by uaUabtUty else of ceaenou 
aitea, 01' rate aD4 volla! of iaflow, either aatua1 or: illpMtec1. 
Por undu~ atoc e lJ.at.tau ... .ay 'be Ja u. cUMaaiou · 
er.abillty of tbe aquifer, .ba tbe rate of D&tural replnt._ t, CK 

in potentialitiea for vtitieJ..al rec:harce. 

:sccw:w•c LJ.aitatioaa 

I ~elu to pau rather: ickly .- tbe ject of ec:oaaak u..t..-
tatima alao, 011 tbe p t.,. qrwUficaUeu eatitle • to Uae 
r:ole • t ra ~ pr:ofesa« la t!ab c:oafueac:e. J pre 
tllat ecaaca•c factot abMII4 CICIIlho1.1.f.ll, u to t wll1 be ctoae, 
..s £ a bcJdce be ~ ca be (tile pJqakal""liciOl' > •t ia csuhable foe sreateat &004 ( Met•• fu:t.). ., 
pr*edpa1 aaaoc:iad.oa 11ltll e....,..tc factaca hu beea ill cn4iac tile 
re8Ul.ta of --.lyaea of ~ta belleflta toe _,.ci.fi.c pr:ojecta. 



""' aod.ety ia pid.e4 "' ~.,. tuln flf t, -- at ~ 
e co4ect Jato laa, o • ~eue4 la ltta u Uw. 

aWl .._. Ew..Uted iD the Ut••••· ~-.. •~• ot ..._ • 
.t Md.etr. Khat • ca:l1 "J~W •••" teavl-t4 !a ._. ea la 
theM nlea td.tb , bitt ,eae.caUy -'tb couldenbla 1&f, ao ihat 

c:edd flDrl tu.cea ot ..s.ptatta of oar lDMI'U.4 .oct•• 
eatt.. • attitwtu to preaat COII4id.ou. TJaue ue &IMo -u.a 
Ke&ai of coaflic:t. 

Ill tile fleW •• l'e c:ea, 'tViou lialtatioa:l efiectiye 
-.u•e ... t e u.-.u, ~ be illpoaed 11r the nnaleDt attl. Wc~ea ef Uae 
peaple ~d •h' enlt t !a paecal, towr4 •tu reeourcea 111 
~rutktdar, M4 4 tbe IW ta of t aDd. tbe acintlfic 
data t t their poaid.a!. 

Atu · 

lA Ida atudlea ol " . r14 lr the AUt cordUc:t tatloa" 
O.tklal (1956, p. 1-41) coeu .. ta tale iDU..u aac1 direct "1-Tbou" re­
latlooahip beween man aad atue a prillltiye vllJalu ~. -'1 in 

t of 14 in f.-r tt.es, v!tb the ablruac1 aDCl blperaoua! 
"l-It'' l'elat iD ~ eiy.l1batlcm. Ht the ducriNa _.. 
specifU&Ur se•er&l •tase• in tbe ~be •"i tucte of aa P Ida ea­
•lr0DIIIhlt-4il'at, o feat ud klllina iot Mau:ity, 1iblll lee1a 
tuaaeli a pet ol •tute, bllt aolvea hU prutica1 ~n·oblcu 111Pkic&11y' 
aecond, ooe of 1r0W1Ds salf..epalldace ud baueuA.na ol;)aU.att 1ea4-
U.. to • e tatioaal &aptatioa ol Ute ...,iro-en1 to cUffueotJ.atet1 
ueeu, a1 t1ae !Dt!atc ui-ThiN" r latioalllj,p puaiataa tb.Ucl, on.e 
ot .,..eaaJ.ftMsa D4 c....,.at, in ~~~aida •-"• lab euh t 
witb apaul-re ruthle u, ad _, D4Jlec1 • uploit tlla utural 
reaoL&~"c:ea, with WLidl he bu u uau&et (l-l~) l'elatU!auip. Gutk1D4 
Qll see alao a foutta • .._., jut barely t.Jr*• abape, ilm>lriaa re­
apmwibUitr aat ualficatloa, atll cuet.i ad.jut.mt to e.U ... lal 
coadlU.. u4.., popibUitJ.u. P tU.'• diacuHioaa aa1 
plSoi:op-.pha it appu.ca t the "1-J~ c:tiarqucl foe ellri.rG~DMJ~t la 
-.t ...,_., .tD •eaa ot ceeceawatac.t pGpllla.tioa aD4 •cbJ.M power, 
a1ld t:be "I-TJaot.t"' nlaU. .ho14a ~ . .an ht. wru ue still .puay 
iD c viaoa 1IL tA tile •tual etlrir · 

a ea8ential pgt of e uoalellt ,.. a 1JUie facw 
J.D _ t of aid. re,.i ot the West. Tile SpaJJJU a. 
...UtJn ill CaUl ala, tlla c'l mitiea ill Utah, tJte ealy catt1e 
tac:Ma and laDIIea ..sa aU wze loeated 1111la& t~~~rial• • enaiaS 
aunu wre &Y&i.l.ab1e for •tel' ly. f• it nr..Uy r.coc-
Dlaed that to ·exl.n 1.-4 .. _., haYe •ter ~tal to · 
tJie -.pu• ~aW.U. be attlt.de t.la&1 .tu "be r/' lr.a ttut taYlroa-

t t:a *kh it Ia 1'.U IIU ~te .. bnD & tac.• ia tlae NeWub 



lqiala ud State - Covt uci( oa that reauiet tile uae of 
--- to 1.aDd.a the - abed; the ~ !.oc lty oL t 'Pta of 0.. • 
o1 .~ cwe~lriaa a~ . ter b&e!n aa .. ~:iaat e..-t:eza fne 

ia iD C&llfondaa e reeeat ecmtrcwu., onr t:M Bc:bo Park 
oa tile Grea lJ.yer 1ft Utab; · allloat .fac,ottu c:oauonr., .u 

taUoa of tft fna Vallay na alter to. Anp~a bad J"Udaaaed 
tile 1aad 8D4 te~ rlaJatar tbe U.a-of..W.tcJ.a ataute ia CalU«aiaJ 
aa4 tbe pnaa1 reauletion, lD s tea a4bH to rlpaiaa cSoeuJ.sae, 
tbat rip ian uae ... t be wiUW. tbe wtu 

11 we aU COAf to tile ,.1-Thou" relat br ·a4jutU., to 
a1 eavu-.ent, .oat ot u lD the at ...u· be aoattaud!JII 

aiUteplllaclJ.ac .,.t&bee~a, u ts wit&erlaDd, the biJblwda 
diJaf ueu of •ter nrplu6 iD thia •14 ~.. • bau.t, a 

lupr 1a1'1er l' U popt&laUOD ia llriJII in aeu of 
•ter deficiency, bQt u tlq ita wter bual:b:eda ol .U.. lr 
theae eurplu eu- "l-1 t" rel&Uaaabtp tbat bea4a aatace to .-• a 
deauea. If theM peaple 4o ao't u.e to ao to oU w. toe paoU.ae 
lu the cu, « to the lliDia of tb Africa to becc.e eD~apcl, 
oc to ..._U to -.jey plaeapple ,. ... akirta, tbeJ Me eo re ... 

wter abol&14 not be deUYUed to -.. re they wat it. the 
cpautlon SbcMJ.d the Wate~ so to the People, or tbe Peaple p to 
the Water? wa pr•'nea't lD the lut aeaalon of the CaUloraia tepalature, 
aDd tbe c:laah J.a atU tudea •r wu c:.t fw ._. tw. 

We are acc:uat c1 to a chlal a,aua iA ue of the WD~r14'a soocla. 
s t.hl.ac• ow a.ea, 0\K c:ara-- blrre eKlud:wely, for uae oc aaa-

aecoccSJ.na to ovr .U., aac1 w •r !DYite o • to ahare , or 
euhlde thea f~ tbe iYUe,.e. Nluly other it•·· -a pJ.cnk bada in 
a recreational area., apot ill a llut., •tre•, a c:u-lefteth on the 
bipwy-belei:W to u.s ~e thaD to aaycme elae, blat &lao leas 
tha to ...,...e &laer ae •• pubUc praperty, an4 w ll&f IIPJ)ropriate 
t.bea, in accorcSaace with ulati.Oila aet £~til, for o.ar use oaly ao 
,... .. - Deed thea. 

Moat ol the ... ._&1 reaoaac:u-iDcludh'l aca.al&Uona of a~a.-1, 
aaad, U.atoae, ore ita, soW faela, etc., u wu aa tbe aolla 
with tbeu f eat pan • otbe~ ftl«tati't'e conr-ue aujeet to 
excJ.uaiye ...aallip bJ J.udi't'idu•Ja, 11114 tile bouada~ie• of the prJ.nte 
pzapu ty ue r...SUy detendae4 br auMJiDI tecba*4'1e•· SOlie c:4111PU­
catioaa lulre clnelopecl isl tba cue of peuo,.._, becauae of ita abJ.Uty 
to alpate acrou pzope~ty bmavtad.ea aa it ia extracted, but lad.J..yidul 

..-rtr d ,pt• caa ·t.e s-eaened bJ ualtbatiaa ol tbe re...,..u wi tbia 
1lld.cla tbe ce ia c:oaflaed. ly c:oauut with tile aelld re-.reu, 

a e baa al--ra bHil ~ecopbe4 u ec:1 1aa property, J.a l'lbich 
w aU laa't'e r.t.pta, tlhuenr w .ay be. 



atu lenda itae11 to 1 " til td.th the atatic U4 ~eaourcu 
w.l tile Ue a4 t11dd &.,....ric r ao.ce, Ud 'tbua Mtciety hu 

C:.. to l'epl'(i lt U pcb'&te pJ"Gpftty UDder CUtaiA COD:litiou, 11114 U 

c w PI"GPa'tr o1b.U CGD:lit!oaa, or perblpa liDC1er tile •- COD­
ditll but 1al a cSiffaent _place. Aftu ta1Un1 .. raiD • anw upoa 
rint proputy, •ter .., rell&la tbere uW it re • to tJae at.oe-

e, • it .ay 110ft a101fly lroa property ·u pouar.t ••~, oc .we 
riP.tdlJ u aurl'ac:e l'li'AOH. 0. coacepu c:eacer •tu rllbta ue 

t altoae J.at t, u br ata . tea 8114 CM&rt ded.aJ.oaa per-
...aau~& to ta b Yu:iou • ol the Jrrckotope cycle. Jn...W.y 

tel: ia tile a e 1IDa14 be rquded u c• 1 1 oa p;roperty, blat pr lor 
to uti.fic:W r U.C. ruely c- • lJa Tuaa, r&b-
• · f&lUna '• ~aperty beJ.oaaa to tiM o.-r to do tdtll u 11e 
ple&IU, -.o 1 u it r.._tna tlaere, lllld thJ.a aipt •11 be tbe atU-
tuM in t State•, a1 .-. estern taW. haft declared "'all .. 

tel' to pub1ic pr ty au l)eet to apprapriatl OD tile 1a 
of IW ity of un. 'l'be publlc att:itll4e -.&14 leu be •err ..-r• 
a.u., that tbe r otma a11 the • in ILia aoil, an4 lD .. t 
tatea be &1M._. ,roua4 •ter I'Matb. Jlelw,ez, in_.. Wot-

•• tatea the ~ o.a Oll1y that pan of the lftiiDd •tu ~t 
lawyer• c:&1l " rc:ola " wter. &114 not that tdlich they say J.a in a 
*'clef.bdte UDda'p ave-." 1A anval Wuten Statea &11 ll'ouacl 
••r la · Uc: property, bit in otbaa oaly tile ..Uaee •ter a4 
"..SUpOUil4 •~ " ue pablic •tera Abject · ~opr latioa, ad. 
the rest la bf lpdQta'Z. ADd lA atUl other tatea ODly 

eustace w.tu abol'e a clfiec:t "wlnf-" cc ".,.__... tlDtl la 
bllc: tel', aU ceat la la print. owauabJp. U tbae la 

_, 1enera1 treDd f• tbe Nation, it aweua to be ttsat -. ... •ter la 
la leaat ly pnteat dau4 it la .at likely to be cledtcatecS 
to the pu'bUe, ftbject ~o tP&nOI'Xiatlosl; 'llllfte t111e cSeNM la Uttle 
aQd tile ly ,reat, we 1tl11 han the !Dberlted atUtwlea ot p~lYat 
otmerOJ.p. In state.s Uaat try to retaill botll coac:epta, tbe atatlc 
or al at -na, •ter la c ly laft ia printe o.aerahip; the ••er 
.wlag .we r~ldly and tbUd'OKe ~· obYloualy aoaaU, ~aperty 
bouatad.u b tabD in public: rshJ,p. 

ttitucle T.,._d Diffiaaltlea 

1a uy aocle l t .., be apected that the creat MJ• J. ty are uot 
apedaU.au ia.., . ct ot •ter. ud w111 tlluet'ore cheoae to alnl­
alae U.u pecHUl atteatloa to it ao that tbq caa IPnd ~~ore U. 
aD4 eHort tM1r otbar intueata. Snezal P~GP• c:a llelp ill thi8 
... .,.. Tbe ,_..al pQUc c:u de epte their rei!POUiblUtiea w 
apedaliata cbooae to ..U a caceer o6 wter. ~ ca let~· "* tU a czlat. d,ewelapa, u4 tbla 4e te cauidaUle attntloa 
te .abject ,_ • ief tme. All4 Ja Gcclu - keep wit:b tbe 
Jcaaue• ta •tta• Uc latft .. t, c:a fteUJube tNI11e1na 
1ll ._.._. facta ...S fiprea, *ldl uavally tan •t to be &ftl'81e• 

~~~~~ le!Deralhad.oa.a. 



A ~e to a aula U COAtainaent .ad iaolatioa, to 
})l'e'Rilt a 1enua1 eonflap'aUoo • cU.u$tioa of qur· •ClOJIGiit. Thla 
.baa . _.,_ ea in fuu aDd. rl ta, 11114 • haw ued .,_ teduai41e 
alM .In .._.tic coauovqaJ.a lDten.U-.1 "iactdeata." CoDt:a!a-
.at iao1att. eeea &1M • ban ea tbe a-ua1 nile lA 41.ffiaa1Uea 
or COilUOJ\Ii!ate otU ••· '1M~ to eoaalda eada u . bie 

auly ~tlJ' ia nidalt ia itb.e _._. ..,. rata! 
\illlta ut . to ovuc:-. t11eat hd.aat - cliauiets, kU..,• .U..trlet:, 
levee 4iauieta, £lo04- ttol 4UhUw, etc. c..ta-..Ua, *"• 

e. ••~ if tbey e be loeaUMd ~ ~eauieted to apedtk iuuea. 
'1be lJ.alt&tiau of State l:Jo:ua4gU. 8114 of ~t JwUdictf. , 
tbe _ dpUcity of hycko~ic ..Uv nr, f~C. -.-. tad to 
bD.14 probte. to -.u a-be, . 'tbes'e •e &1M the c r · oa "-'41-

• ot laa4eqaate 4&ta, abll tile ~ala ot eTidenc.e tu.t s-weat Jabo-
4\&etiDD of "urel t" tq-4J.. Piaa.Uy, in ...., coatronraiea a •J• poJ.Dt at uaue J.a tbe 1e1-.1 eJ.uaU~catlCID of the •tu, eva 
.._. tJaia 1e al ctwilicaU. ia aciaUiica.Uy ••...s a1ld ~14iJ1c. 
The ruv.lt baa been that e. l)ody of •w 1a1f iacltadea ~p-eat-_. 
of r•u of pedf:Lc problas, balt a dearth fd ..,tlaeala ol ..,__ 
upecta of the •tu reaourcea liD4 u 4eft~t Ul4 ue. 

By 4elqatiq to apecialiata tile ~• WUty I• atlldyJ.Dc &11 
upec:ta of the--~ reaO\Ircea, t.be saua11NbUc obtaiu wae wluMa 
of -.other £ora of analyaia ot d.flc IWObleu. 'l'lleae do aot .aecea-
auily increue tb pub.Ue unduatancli"' ol Use aitaatloa, JaoW••· Tbe 
apec:Wut'a tec:h.nlque uy be to leun wwe ud _.. abollt leaa and 
leH, there la aa !DUeaaing telld•stey f~ apecialJ.ata J.B e-ach field 
to taU .xi w!'te Ollly to otllera withill tbat field, uauw • aped.aliet 
l.aDa'uqe, eo tba t to -.n ou.tai4u .e ue prOCS.Ct of acieaee la a 
Mde:n Tower o£ &able. Au.l.yaia of d.f!c probsa., rattser tbaa 
.,ntheaJ.•, baa been tbe dJief product of tbe apecJ.allat approach. 

A aar.feit of 1Ye4 1e &1 patoia Oil tbe one II&D4, aD4 of aciaitilic 
juJOII oa. the othft, i.a 4oubtleN n.fficlent to confue uct ln.uate 
any a£ the peOple UvJ.Ds in areu re w avpply la -a uiU.cal 
PEobl.ea. Thoae ~ anertbeleu U, to e4ac&te tlaalelY'a ill aattua 
of •• reaourua are Uely to obtain ,uer&Usatlou · H4 • &YVII••· 
ere --•baaticiua ahou14 tab • band ill eclucaU.,. tbe ptlbllc .. to 

the •aniag ol per.,ea, tba they perlaia to ralaEaU, ~~.f, 
c:rouacs-•tu re.daarlfJ • divhNJ•• .or •ter l.nela ia wU.. 'Daeae 
aver.,u tJNUcate ceatl'al tendenciea, t.t a1oDe tMy are aot 4etlu:tiye 
of - •te~ ~cea, becauae tbe #!p!!aioll .1~ . 'tile ayer.,e aJ.ao la 
a -.Jot laetor. Anr .. e .f!Jures have beell llUid.«capa te the uteat 
tbat tbey have 1e4 to the ••011 cooupt that the "aft•ale" toadiUoa-­

tbH £1ow in a a*re•. • et level ia • •U, w .olwle la a reaer. 
u-le a t:hJ.Da tbat aao..dd be -abtalMd at . all .eta. u lGIIf u 

pre:dp1tatiou ~latea fr the •e~.,e. otbU e~ta iD *H ,.._ .. 
. reaouce pictu:l~: alao .at YUJ'. 



A 11ajor ~ for au cSepeadet:au ruenou ..... vrface 
powld-ia tile peat eriaUona 1D ter ly, upecia11f _.._ 

dp!taU. hDOil, E~ -tent •• • 'Die ~eaenooh , br 
prori4.f.:alt apace l• atcw of tJae wUely ..-yillf ..-u.u.a of utura1 
W paait u w:l.tlldcaw •ta in acc.dace witll our 

ject to liait.ati• that, U tbe nMnOk ia to Nne our: 
PW~ae.a perf'!lnla.Jly, tbe aver e witla.ck..al c be paatu U.. 
the aver e Wlow. e it .ay be nece-..uy f• tbe ~e..U..ta to 

t attitude that 1a --. beMbaU tau, f~ttaaU. a••wni, 
~eataa e aye w NYU&l Teu• u.e anr..-a 1e • a keep lt 

that wy." 

Alta thia rather pr CCIIICft'lli.Ds tile YUloua Ualtatiou 
to - tar-reaowce :t AD ,aual, I • reacty l: tbe tapk I Jaan 
been keel to 4Uaaaa. lDc:e ., apecialt, ia ia phyalcal data, I ou1d 
coaaid.ft tJae '*ljuactive !'e of l.tOUDCl Ull! aurface ~uuYOka fr -
a lat of t ca be • A1 UIIIIPle c• be cl tees of auch 
-..,--tln atl•, lt la br ao •au a c:a•N ps-~lce, u4 tbere 
i.e atUl cloubt in...., aWe u to 'tile iUtiea. 

fate aDd ,r ~ ~eaenoita auve tbe •- w.o.4 purpoaa 
ol bol4iltc bact tbe •tu provJ.cSecl by precJ.pitatioD at hiply YRJlDa 
~atea, a4 ralauiq lt • iJI accwclaace with Meda. Ce~ta!aly 
in .ally laca, ud obably .. a aaual rd.e, tlala ... pv,oaa 
could be better K.llieftd by coa.Juaetive opuatlaa of tbe two typea of 
reMI'wil'a thaD 111 tbeu ate ad J.D4epeDdat opuatiem. lJl fact, 
auch c:on,Jwctlve at can on~:c:c.e .-e of the cl!fficultiu ea-
COUDtered 1D operation of .ult.J.pw suface ~eaenoua, aD4 &1.-o in 

hie ao heavily fr qbav.f ... reaenoua tbat reearYe• are au 1y 
4ep1ete4. 

Iu aurfaee reaenoua C'GD8tructed for flood coauol, tbe p.riM 
reqW.aite ia apace to 14 tbe flMct rUJtAff of avy •tor•, ID1 tla&t 
apace .. t be ._Uecl aa u f1oo4 ia put to be rudy foe the 
aut flood. Whes'ne.r W.. •ter be ue4 for utlfJ.cia1redluse 
of a p:oacl-vatu reaenou, tM wter ia ~ 8114 ca be .a4e 
tmdlable for future r...UeMDta. 

uface r~u altea are a JJ:alted reeo.ce. aa.e aue-
tbey are ao J.Jaitecl t .ty a part of tbe avuap ..,..al rVIIIOff eM 
"- atarec1. Wlluenr grOUDd-•tu reaenoua ue aaU&ble to accept 

_ of thia £, they aene u bpcwtllllt ~ iD couuvation. 
Tbe awface reaeno!.r, br receirial wter at la.lplJ vuiable rate• ad 
rel&aaJ.ac it at ratea M~:e Ri~le f• rec:baqe, la aa euatlal part 
of t1ae ceajuacU opaaU ~uacUve operati_..., a1ao .re4tac:e 
.-. f4 the c.tllcta ol !Ata'eata olVKiou typea of wtec ua-

11bo t wtu releaaed durin~ tile p...U, ...... f« ircipU., 
tbl~diiCiut tbe , .. f• -idpal iadtlauial ue, or at VU'JUt 



.wrtalae4 at 
4IYft •tu Eeleuecl for 

~~.~~r•~. it-.~ 

r uua tbey it, 1llaicll _, be -·-
of ·releaae I a face ruenou. 

e lude4, ilaaef •, tut ~ · u .... opuatioll 
.-_.tw:.e reunoua cedd c:eawo1 Md ue ol 

a.u pa.,alcal COII4itiou ae a.ltule f• da opuaU.. 
OblrtaiiiAI'!f, , w Mfl4 ... •leal data ill du to auwed o£ 

d.bWt!ea wt.t!Wa eacll re,.i u wU utile JM)a!Wlld.n of 
attat•'ac better balaace re,U... , . ·v.at u obriouly, • 

C~ data that will eub1e to W!p tile adftat'IIIU u4 
cSlMdnDtapa eKh ..u.fication. 

'Dia'e r..aia for c:aoa!4uatlea llld.taU.. tapoeed br 
tra4iUGaa, .. ea, M4 .,_Uef• of aocietp. U M ue u to 
......,_ ly tile ....--t of wter rcaourc:ea lD tile but peab1k 
.tJnueat, Jpeeia.U.aw C*M:U w.t.tll wtr IIAYe falled .t.a at .leut 

re C'tt tllat J.a, iD iat• tile pubUc. U.U it IDD .. 
that tbey fa.U nea ill tiGa of each , foe 
e-=--rfat, the lawJ'U, the polosiat, tile t, 
uda _, ~k lD ipocaace of Wlbat the oibfta ar.e 

To wubl&l plalat ol a. .,.cialiat t Uaue ia t ... _.. 
tiaa f a CGIIIPlete IU1iU to Ilia apeciflc •tMila, tile J.ar-
11 aawr tbat ttaue ue wo ..., data for a avupt ...-r to 

1W1 a1 t • 1'be u,- c be apectu to Jlaft a epeda1 
1Dtereat ill ta '!I u it afleca Ida wlluc, ad la p at ... 
of lep.llllld adaUfic Utaatue a1rn4y· -.tlula he c. IW np-

t ~ .., tetloD e at.pt eve to ..U 1D f • ot Ida 
aped.a1 ut.ut. 

1 feel tllat t11ue la an a 1Ar1e .., '*-•• -.t w llaft 
t DM4 fOil t" ot ,..,le -t pft U.k ~· 
_, Jeopa f• --.-t of •'- r...,.cea. • e4 a "pau.U..t" 

-~•• !a aiS4l to aped.&Uat .,_oaeaa, acllien a.,. aia 

.· 



fill · :rudta of the daUat' a aaalJ•la ·of cUJ.e pr tlaa. An4 
aa • ... ot d&veloPha .e rau..Uns, ~ eo«cliD&U. « 
pea--._ .. c.btMd openUau" ol p o£ .,eetaU• Ia 4!.-.e 
lieU. atpt Pl'"ft ~ .... lye - oYUall ........ tllaieh 
.. . - • 1IIILlc!a ia aeede4 br the ,..,..u pwbt.k.· 

Gutk!ald, • A. , 1956, 0u.r ._.ld fr air 1 Colaf.lkt aw1 adllptati•, 
• J.-411A 1'bc8U, w. 1.. (ed), '• role in ctuuiPIII tile face of U.e 

eutbJ Qdcqo, VDJ.y. of Cld.~ heaa, W2 p •. 
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