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'·'he front. pa,;es of the press throu:._:hout the country durine.. the past 
several weeks have dranatized the criticbl vtatcr shortac;es in mo.ny parts of the 
Nation. ':'he concern thut ho.s crm:n in recent years over the future of our •::ater 
supplies ho.s been forcilJl~· lrou:..;ht to tlte :..ttcntion of the puulic by the VJatcr 
shortl4ge thnt ;.evt ' "ork Cit:,: is experiencin~;;. This shortare is not the first tho.t 
has affected nn J\l"\crica:l co~u."'li t~r und it proLaLl:t is not the nost serious. JU"'.ple 
sources of o.ddi tional vruter are knovrn to exist in Upstute :;eVI York, and in all 
prouability construction thnt \";ill urine this wa ter to the city \"Jill be pushed as 
rapidl ~· as !JOSsi ulc. ~:everthelass, the fact that our l~rcest city, the center of 
our business life, h~s an acute water shortncc, even thouch it nay only be 
tanporar:: , cc.uses ever ~·oae to realize somethinc o1' tho inportu.nce that ~· :nter hus 
in our nutionul life and our :1o.tionnl econor:· nnd security. !~ neo.:rl:.' every 
StL t e of the t•a ion, ono or more con."'\uni ti c s nov1 rms or has had \!utcr probler.ts as 
~erious &s o1· ~ore serious than that v:hich not·: fuc Gs i:e·;t "or~ - City. ':'hesa pro-
o!. a ~ .1s are spri nci n~: up in i ncreasinc; nw ber s, t:tnc it is hir,h time that orderly 
and s:rstenutic consideration lle r iven to their solutions E.~.nd to the avoid~nce of 
as ~an:. such problems us possillc in the future. If the crisis in qe,., "ork serves 
to t..rin( this fllct into no.tiono.l focus, licvr York's nisfortune rna:,: in the lollb run 
be u blcssin[ in discuise. 

The conncnts on v:r.ter proulc!"ls that have t..ppcurcd in the pre ss have 
runr;ed all the v:a.:r 1'ror. the ular~ist vic~ : tha.t vtc urc short of ,·m.tcr on n 
nationnl scale to the conplucent viC':t thut ull thut is needed to cure the troubles 
is sonc pr.rticulnr t~·pc of co:1scrvation or cons t ruction v:hich the particular 
vrri tcr or r>ronoter fuvors. iLCtuul1y , the truth .Lies soMe\·therc l..ctvrccn these 
diverr.ent views. 

It h&s been suid that we are runnint out of "iltiter. Yet, throuc;hout the 
period of record the total uvuilable VJiltcr r e sources of our country, except for 
local and tcr• porary variations due to drouf_hts und floods, have not trended 
persistentl~.r either up or ci ovm lJut huve continued css <!ntio.ll~t constr.nt. I kno\'! of 
no evi dencc in either long-tcr:"! prccipi to.ti on, strea:n-flo•.: , or LTOt..md-Hutcr duto., 
that controverts this statc.ment. Durinr; the pust se\•crul deco.de s streo.m runoff 
in ne.ny places, ns sholtn b~' carafull~' selccttd records ol' the 1!. S. Ceolccic'll 
survey, showed a do~ :nwurd S\'lin~~ which raEt.ched its 1oVIest point in the decade from 
1930 to 1940, cut nost records s hovr un upHurd s~·rint . since 1940. In the 1949 wuter 
yenr, the annuu l flon o.r all no.jor continental rivers (.U£Od t~· tho r.EJolo[ icul 
Survey vrus near nomc..l or t.bove non::~l. Ukowi sc, precipi tc.tion autu of the 
1 ~ . ~ . cr.thor ;.urcau show no persistent countr~'-'' . idc pro~reasion toward lont;-terl'l 
de eli nes. :(ecords o1' vJatcr levels in ncbrly lo, 000 obscrvution v1e lls muinta.i ned 
by the C.color,icul Survey and its cooper~ti nc ul cnci es sho,·· no over-all trend 
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towurd decline. ;t.ter levels in sonc wells have declined, but only becuuse of 
punpinr or other activities of Pan, or teMporurily ~.-s c. J'esult of severe drouthts. 
even the r;rcat drout .ht of the thirties w&s suoecquently offset o~' auove.averl.ge 
precipitation which fully rcstorod stroa:1 flow uncl fround-vJatcr levels to pre• 
droutht stares. 

The arr.azine; situation that has tirisen in this country, ho,·;ever, is that 
our \.!Se of 'lt&ter ht..s j ncrcuscd b~r lcups and uounds. 1. century aco t~c per cnpi tu 
usc of Hater was probaul~· not r~ore th£.n n re·:; rnllons per cla.~'· '!"odo.y, it is 
estimnted thr.t our per ca.pi to. usc of wutcr cu>tounts to nore thun 1300 r ullons per 
da:·, exclusive of \"tater used !'or hydroelectric povtE:r, for dilution of r;ustes in 
streens, 1'or navi f;L. tion, recreation, etc. The total for the country probably 
approaches ZOO billion ~ &llons {600,000 ucrc !'cot) u du~· ot' v:ut~r now taken fro::~ 
\'lelln und strcums for usc by industries, nunici puli tics, irrie;ati on projects, 
and doMestic and other users. 

JUrin · tht:' pt. .it ct · ~tUTJ! 01,1r ~ populuti on r: u.s inc ret.. sed ' nbo·ut ·u~,o pcrcrC!lt. The use of 
~·;atcr, ~\o\·;cver, ho.s increased ty scvcrr1l tt.ousand percent. The future is 
expected to brini_; ua even MOre disproportio!la.te incrcuse in the use of VJater. 7he 
rapid t.;rov:th of industr~· und tec:molotJcul u<ivanccs, tht: introduction of nev: 
industries such o.s the chcnicr..l industr:•, the spread of r...ir conditioninL: and 
te!'iper·o.ture control processes in industry, u.nd the Lydror;cnu'tion of coul l4nd oil 
shale for synthetic fuels, will require enor.,ousl; · increased quu.ntitios of \'tater. 
Pl Pns e.re ulso (;Oint forv:ard !'or lur _e t.dditionul dcvclopr1ents of irri{ation ia 
ti'.e ·t·st. I!'l the L:: .. st, 0;1 Lonr Ish .. nd r...nd clse,:here, supple:-:le!ltal irri6a.tion to 
provide optinun :-toi sture for ~ . ro· .• -th o!' crops has srrec..d -r:ery rrapidl~ · in the last 
fov: years. It is to be ")Xpectod thut s:Jch uses •:rill incre£..sc ra.piC.l:,· if our 
national econony is to uc ~aintc.ined c.t Et sutisf::..ctory level. 

~he question is, hovt does this usc of v:l:4tor cor.purc with the anount 
available'? The 200 billion c~llons du.ily that is cstinutcd to uc usC'd nov; is 
cqui vv.lcnt to between 1 anC. 1;.: inches oi' \'rut or spreud over the surt'ucc of the 
country in ra ~rear. '!'he averc..; ;e ~nnual prccipi to.tion is ubout 30 inches, and the 
ave:-ar,e e.:mual runoff is allout 6.b inches for tht: country. 

Supposedl~·, this n,.,untry-\·:ido o.voracc of r.l.J inche s that nm·; runs off 
to the sea should be utilizE~.blo by r.1.o.n, out it is not possible in pr&ctice. At 
least a substantial part cannot ~e used ccononically bec~uso it is flood flow thut 
occurs in such tru:.er.dous volune the.t there is no feasiiJle l'leaus of storint it. 
and of the lm1 flo\ t of toe strcn!'is, at lcust a considcrublc part !:lust Le reserved 
occuuse it dilutes E<nd ct:.rries oft' T'unicipul, ihdustri&l, und othor wastes. Also, 
a part cannot Lc consuned because it sup;')orts h: ·drodcctri c pOller, navit;ation, und 
other purposes. ; ·arcover, in sor.:c strc:...:-1s, titere is t!1e problem of :-:ui:1tuininc 
enou{)l flO\ / to curry off the product3 of' n:.J. turul erosion. Thorc1'orc, our use of 
the L .G inches ol' runot'r' is severely li r1itC'd and r astricted. 

or the vn.ter no\'' used uy il tdustrics, irric;utors, and others u substuntiul 
part is actuo.ll~r consuned by ovnporation unci trans pi ro.tion u.s it : ·oes into the 
various processes controlled by mm. 7hc rest of it ~ay oe ~:.1 terod to t. dof ree 
depcndinl on tho procosscs throuch v;hich it [.Oes, cut fortunately it evcntunlly is 
dischurr.ed L-ack into the streuMs or into tho Lround c..nd i!> avuilable for reustl o.s 
it tru.vels on its path tovtard the seo.. 
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' 'l'hus, the cor1puri son oi' n vuilut.i li t y t..nd usc or v:uter on u antionul 
uasis is conplex nnd hr.s nan: · rc:.nifications. ::ovrover, it r.. pp·J&.rs suftJ to say, 
dcspi tc the t'nct ~11at .... ccur~te ~nt.:! C: c~uilcd i n!'omution is not uv&ilable, thut 
perhaps several tines ~s :""mch v•v.ter is uvnilablc throuLhout the country us a \':hole 
us is nov' used or consu:-ted. J.ll 1:'1' which lends to the oold stuter.1erlt that our 
."ution•s ' ... liter supply us u v1ho!e is entirel~· udcqu!.Lte for all present needs. 

i' ov:evcr. it do£:~ not follo\·r ti.d. our \':::tter sup!Jl~· is udcquate for o.n 
inctufini tc lenr,th of ti:-1e in the ft;ture. ..:or coe s 1 t bw &.ny means follow that 
our local supplit:::> in £>very case ure <.;vcn now udoquote. 

Instead, as I stated in the bohi:mint:. there ure rJUny loculities 
throur,hout t:1e countr~: today, includin2: v!idespread ~reus in certl4in ph.ces. •ih«;;re 
the pr~scntl:t ovuilable supplit.s have been Jevcloped to such ~n t:xtcnt th::.t serious 
proi>lffills have resulted. ::n son-: of these p!aces udditiono.l supplies Cl4nnot t-O 

obtained \,1 thin the present ccor.o!'Uc :i!1i ts, and decentralization or populc.ti on, 
incustrics, nnd ncriculture is t... '!'"cal possillility. It ~ other places, udditionnl 
v.-a.ter cnn be obto.incd, uut it \'till cost nore. and the probler. is to obtuin it in 
the best und cheapest •.-ra:·· 

':'hese problens in the ll~! ret ate o.rc vcr::· rt:ul and arc of ~;;rave concern 
to the people \'rho ore c;.:pc.ricncin · U.e~. ~he~: cr.ru1ot t>e taken lii.htly. It is one 

. thinr to sa.y ·::utcr problcns mu: · be solved lly dec-:.:ntrt...lhution or nan's activities, 
and another thinf: to carr:/ it out •. e !·lust do over~rthin:.· r:ithin our utility to 
solve the: exi stinr, problur::s 1 f possible \:i thout such decent.ruli za.tion, v.nd to 
anticipc.te 0.11d prevent otr.cr ?roblc!"ls fron occurrint. in the .~.·uture. 

':'he ~ajor ~:a:: to solve m ... tcr ~hortc.~eb still appears to ue to ~naY.o llettcr 
usc of v:uter tht:.t is ulreud~· o.vuilublc in our strl;a.ns or r round-wutcr reservoirs, 
und v:hich in lar ,-e part is not no\·: beinl used or is beint, ruined l.i:,r pollution. 'I'o 
do this eft'ccti vely vrc need nore watc::r data. 

Some we.tur supply prol:.leMs cun be solv0d by in:•ort.t..tion of surface 
water fro;.~ other druina[c ureus that have ~ surp.1.us. ()thcrs nil :ht be solvf:d by 
elimination of pollution upstrenm, :'1&kinc the existin(:, sup!Jlies ;;ore usuule. 
Jnpoundinr:; of streuns s&lvaces flood v1uters and ulso lessens !"JOllution proLle::1 s by 
usinc the stored vr~tc.r to supplen.ent strcur: flo~·~ durin[ periods of lov1 flow • 
. 'ulti-purpose durn!'l ~d drt:~.ina t~ <- basin developnents urc helpint u i re£.t dec.l in 
many purts or the country. 

~ ·~other r.!cv.ns of sol,. in[ nun~· locul problems is to no.kc u tter use of 
our bround-v:atcr reservoirs. i,y t.nd lv.r[e. the dovelopment of tl.cse reservoirs 
will not nlike More totul vruter llvailuble, ~t lec.st uwc.J· fron co~stal arc~:~.s and 
u\·ra.y fron places r·hcre the t;round t":o.ter is nov: beill{; used Ly \ :ustGful phrcuto­
phytes, for if not dovulopcd the vrutcr will sec~ out into ~trc~"':S ~.;.r.d be c.vuil­
aL;lc us strco.n flovr. :1orrovcver, c;round-v:utor ruser\'oirs do !':ave severc.l ne.tur~:~.l 

udvant& .•_·es tl:ut in g~ncre.l hE4ve not been full:/ utj lizecl. '.'he !'lost inportunt 
advantuc;e is position. : ·uch of our coU~ltry is underlain uy vtc.ter-c,~::urioc forr':tl.­
ti ons of one iri nd or u.nother t ;. rourh VIi · ic h \':L. tcr nay :-tovo c;roa t cii stl4nce s bcf·J re 
beinr, \"t i thdravm from wolls. ':'hus, nat•Jre doc s .:. pHrt of tho jo~ or collcctinc 
o.nd transfortinc the v·utcr to the !'~int5 of usc. 
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' 1 ' ·uny oi' these \':uter-Leudnc, fomntions nrc.; trcr-:endous undorl_;round 
reservoirs. r~.s Hi th surfo.c~,; reservoirs, they collect m:~.ter in \'Jet r:eriods t~.nd 

store it. for use ir. cr:.' reriods. T\·Jo spociul udv&ntt::t>;os of the un<lerbround reser­
voirs o.rc free<!or~ fran lo.rLe evaporation losses und freedor fror1 sediT'lcntc..tion. 

J.S th€. press J.c.s procluinoc!, in sone places t.h~ . rounrl-wuter reservoirs 
ure n.l re~:.~.d:.' beinc:.; utilized to the mnxinun f!xtent possible under no.turul rccharr;c 
con• i tions, und in u few arcus o.rc e\'Cn ov~r-devc.;loped. .Jut i:1 rr.~ny othor places 
there ere lr.rc;e undeveloped supplies bVuilullle \'Jhich r.i1 ht ·;cry \·:ell be used. 
Thci r usc t;oulc. oo the nouns ol' sul vo.cinc m ... ter vihich othor .• ise seeps out into the 
oceans or iHto strec..:-:s Hhere it is not nc;;:Jdcd or \.here it cunnot be iMpounded 
for usc. 

Further.,..,ore, there is the possibilit: · of t:..u _ r.~entin tht" ru.:tur&l rccharcc 
or our i round-m.~.ter :-cservoirs L.:· u.!"tificinlly recho.rinr v;i th surt'ucc water \"Jhich 
othen:isc v1oulc ruu of!' to vrnste durint, hi h i'lo\'r, or t:l-.icr. in some cuses Vlould be 
po.rtic.:.ll.- · lost by evo.poro.tion f'ror.. surfF..co r.:: scrvoirs. suci1 prt~.cticc is temcd 
wnter spreudi!'lt;.. Ly such practice, the c;rounc!-m.'.ter re.;ervoirs mi . ht bE:: l'!'.ade to 
serve e.lnost identicull,y as surface l'CS E.: rvoirs, to stor~-: excess VIator durin{:; hif,h 
flow !'or later usE.: ;rhen flow is sr.o.ll. ;>uch uni4uc usc o.l.' underc;round reservoirs 
is nlrea.dy beint.; pro.ctic ed on o fc.irl~' larGe sc~•. le in Ct.lit'ornio. o.nc on Lon!': 
Island, :•evr vork, und o~ ti sr.r.Ucr :: culc in o'U:t~ r pt.rts of the country. r;ffcctivc 
utilization in this nanner o1' r.10re or t Lt:sc undcrlround rcservoirsp includinr, the 
ones ¥rhosc no.turul rechur:;e is alrcac~, full~ clcvcloped, it i::; oclicvcd, Y!ill co 
fur to\"·urd rcned:.'int; the situations r:un~· loco.lities f~e.cc toda. ~~ . where sup~lics e.ro 

• plentiful nost of the yenr. out E.rc short in tiMt.;S of cry I"Quth~r. 

The r:ost urront prerequisite to undertukine these vnrious s olutions of 
our exi stinc a1•d penc!inr wuter proLlcr.~s is more uusic ·:mter 1'£.Lcts. ..'c C!.n tulk 
in cenera.l terr:s auout our v:utcr resources, t~r.d for nan~· ""reus ,.,e do ho.ve adequate 
bc.sic du. t.a, but for .,uch of the country our current store of such fucts is piti­
full: · r.caccr. ':"he c;cnerul tendency in the pe.&t itas ceen to tc.kc v:utcr for rrt~.nted, 
o.nd not to v:orry "until the we 11 cot.: s dry. 11 : ·m·; ~-,c a re be:i nt ._·i ven cause t'or 
·. orry. It •.:ill '-'e i npossible, or course, t.o ; o bo.ck into history ta.nd t:uthe:r 
sa.ti ::;fucto!"~· dt..:.te.:. ott stc.re, flovr, rcchurr,e, di sche.rre, and 411o.li ty-of·••atcr 
chun( us ni th ti r~e--thosc facts, once bone, nrc t.one forever. ·.ov.cvt: r, l'or the 
future, und to help solve the serious vrc..tcr problcns of tho pn:scnt, we can nake 
e. be c. iru"'lin;· o.t thC' eurlit:st possible tine t<. develop comprehensive procruns for 
collcctin· und u.no.lyzin[; the ,·:c.tcr-rcsourcP.s duto. titut ,.,i 11 be ncce:::;s~;~.rJ' for 
sound developnent. Curcful dc.tuilcd appruisal of our n&.ter resources t..nd the 
ostauli shncnt of o.n udcquutc \:nter nccou:1tint: systoP for our 1ajor source~ o1' 
suppl y '<ri 11 nutcrially ussi st in sol vin;_ our pre sent \tt.. tcr-supply problens, und 
v:ill provide c. bo.sis for the prevention o;.' 1'uturc prolJlc!'!ls oi' increas€:d 
nnbnitude. 
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