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“he front pa;es of' the press throu;hout the country during the past
several weeks have dramatized the critical watecr shortages in many parts of the
lation, The concern thaut has prowvn in recent yeurs over the future of our wuter
supplies has been forcibl:; Lrou;ht to the wttention of the public by the watcr
shortuge that lew vork City is experiencing. This shortage is not the first that
has affected en snerican corrunity and it probably is not the most serious. ample
sourccs of additional water are known to exist in Upstate lew York, and iu &ll
probability coustruction that will bLring this water to the city will be pushed as
rapidl) as possivle, levertheless, the fact thet our largest city, the center of
our business life, has an acute water shortapge, even though it may only be
temporar), ccuses everjyoane to rcalize something of' the importunce that vater hus
in our netional life and our national econor and security. In nearly every
Stuete of the tiion, ono or more cormnmunitics now has or has had vater problems as
serious as or nmorc serious than that which now faces iew “or City. These pro=-
blens are springing up in increasing nu-bers, und it is high time that orderly
and systenutic consideration bLe yiven to their solutions and to the avoidance of
as nany such provlems as possille in thc future. If the crisis in !'lew York serves
to Lrin; this fuct into national focus, llew Vork's misfortunc may in the long run
be a tlessing in disguise.

The comments on weter prouvlems that have uppcared in the press have
ranged all thc vay from the alarmist view that we urc short of weter on o
national scale to the complucent view that ull thut is needed to cure thc troubles
is some purticular typc of conscrvation or construction vhich thc particular
vriter or promoter favors. sctuully, the truth lies somewhere uLetween these
divergent views.

It has been suid that we are runnin; out of water. Yci, throughout the
period of record the total uvailable water resources of our country, except for
local and tcporary variations due to droushts und floods, hiave not trended
persistently either up or covm but have continucd essentially constent. I know of
no evidence in either long-tcrm precipitation, stream-flov, or ground-wvatcr deta,
that controverts this statcient. During Lhe past scveral decades stream runoff
in many places, a&s shown by carefully selected rccords ol the ', S, Geolcgical
Survey, showed a dovnward svin; which reuched its lowest point in the decade from
1930 to 1940, cut most records show an upward swin, since 1940. In the 1949 water
yvear, thc annucl flow of all major continentel rivers guged ty the reological
Survey vas near normal or ubove normal. Likewise, precipitation autu of the
", 5. cether _ureau show no persistent countryeridc progression toward lon;-tcrm
dcclines. 2Records of water levels in ncurly 15,000 obsecrvation wells maintui ned
by the Ceolofical Survcy and its coopersting ugencies shov: no over-all trend
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toward decline. .uter levels in somc wclls have declined, but only because of
punping or other activities of ran, or temporarily us o result of severe droughts.
Cven the great drought of the thirties wus subsequently offset oy avovceaversge
precipitation which fully restored streanm flow und groundevwater levels to pree
droutht stajes.

The amazing situation that has urisen in this country, however, is that
our use of water hus jncrcuased by lcups and bounds. &« century ago the per capitu
usc of' vratcr was probably not rore than a t'cwv gallons per day. %oday, it is
estimated th&t our per capita usc of watcr amounts to nore thun 1300 ;ullons pcr
day, exclusive of water used tor hydroclectric power, ror dilution of uustes in
strcens, tor navijution, rccreatioa, etc. The totul for the country prouably
approaches 200 billion ;ellons (600,000 acre fcet) u du) of water aow takcn fron
wells und streums tor use by industries, municipulitics, irrigation projects,
and domestic and other users,

ourin' th¢ pust cehtury our'population Hus incrcuséd dbout 8LO percéat,The use of
water, howcver, hus increused by scvcral thousand percent. The future is
expected to bring an cven more disproportionatc increuse in the use of water. The
rapid growth of industry and techmnologicul udvances, Lhe introduction of new
industrics such as the chenicul industry’, the sprcad of air conditioning and
temperaturc control processes in industry, und the hLydrogcnation of coal and oil
shale for synthetic fucls, vill requirc enormcusl: incrcuased quantitices of vater.
Plens are ulso going forward tor lur ¢ additional developrents of irrijation ia
tre vste In the Lust, oa Lon: Islend and clsevhere, supplemental irrigation to
provide optimun noisture for ;rowth ol crops hes sprecd very rapidly in the last
few years. It is to be -xpected thut such uses will increasc rupidl; if our
national econony is to ue maintained at & satisfuctory level.

The question is, how does this use of wvatcr compurc with the amount
available? The 200 billion ;ullons duily that is cstimated to Le uscd now is
cquivalent to between 1 and 1:- inches of water spread over the surtuce of the
country in & vcar. The averu e tnnual prccipitation is ubout 30 inches, and the
uverapc e:xnual runof'f is about €.5 inches for the country.

Supposedly, this eountry-wide average of' t.b inches that now runs off
to the sea should be utilizable by man, but it is not possible in prectice. At
least o substantial part cannot ce used cconomically beccuse it is flood flow thut
occurs in such trenendous volume that there is no f'casible meaus of' storin; it.
and of' the low flowv of the streems, at lcust a consideruble part must be reserved
obccuuse it dilutes and curries off runicipul, industriel, und other wastes. slso,
a part cannot be consuned teccausc it supnorts hydroclcetric power, navigation, und
other purposes., :oreover, in some strecums, there is the problem of ruintaining
enou;,a flow to carry off the products of nutural erosions. Thercrore, our use of
the Ce0 inches ot runot't is severcly linited and restricted.

0f' the weter nov used vy industries, irrigators, and others a substantiul
part is actually consunmed by cvaporation und transpiration as it ;oces into the
various processes controlled by rman. Thc rest of it may ve uliered to « dogree
depcnding on the processes through which it joes, tut fortunately it eventually is
dischurced Lack into the streums or into the ground cnd is avuilavle for reuse as
it truvels on its path toward the sea,
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Thus, thc compurison oi availubility wnd use ot wuter on a anationul
vasis is complex and hes rany ramifications. 'owover, ii uppoers sufe to say,
dcspitc the tact that cccurate und cetuiled inllormution is not availeble, thut
perheps scveral tines as ruch vuter is uvailable throughout the country as a whole
us is now used or consuned. .ll eof which lcads to tihc vold stutement that our
‘ution's utcr supply as u whole is entirel) adequute for all present nceds.

i'owvever, it does not rollow trnut our wuter supnly is udcquate for an
indefinite length of time in the future. or does it b, any meuns tollow that
our local supplies in every casc are cvven now uadcquate.

Instead, as ] stuted in thce beginning, there are nwuny loculities
throughout the countr) today, including vidcspread areus in certuin plsaces, where
Lhe prescntly avuilable supplics have been developed to such an extent thot scrious
provlems have resulted. In somc¢ of thesc placcs additional supplies cunnot cc
obtained vithin the prcsent ccononic limits, and decentralization ot population,
incustries, and agriculture is u rcal possibility. In other placcs, additional
vater can cc obtained, ovut it will cost more, and the protlem is to obtuin it in
the best and chcapest vay.

Thesc problems in the a; rejate are ver: rcal and are of grave concern
to thc pcople vho are expcricncin' them. Ther cennol be taken li htly. It is one
thiny to sa) water problens ma: ve solved LYy decentrulization of man's uctivitics,
and another thing to carry it out. .e must do everythin: within our altility to
solve the cxisting problems if possible vithout such decentralization, and to
enticipute and prevent other »sroblems fron ocecurring in the iuture.

The najor i:ay to solve wuter shortcges still appears to ve to rmuke Letier
usc of vater thet is ulready avuilable in our strvams or ;round-wutcr reservoirs,
und vhich in lar;e¢ part is not now bein; usecd or is being ruined Ly pollution. To
do this eft'ectively vwc need more watcr data,

Some water supply problems cun be solved by immortution of surrcce
water from other draine;c ureas that have & surpius. Others mi_ht be solved by
eliminetion of pollution upstream, neking the existin; supolies more usuile.
Impounding of strecurms sulvages flood wuters and ulso lessens rollution problems by
using the stored watcr to supplement streun flow during periods of low flow.
*ulti-purpose dams and druinagc basin developments are helping u ¢ reat deacl in
many purts ot the country,

another mecans of solviny muny local problems is to rmakce L tter use of
our  round-vater reservoirs. Ly wnd large, the devclopment of' ti.csc reservoirs
will not nuke more totul water uvailuble, ot least awcy from coustal arcas end
uway from places vhere the ground weter is now being used Ly vasteful phreato-
phytes, for if not developed the vater will scep out into streums und be esvail-
atle us strean flow. Howevever, [round=vuler reservoirs do have severel netural
advantu:es thut in gencrel have not been tully utilized. “he most importunt
advantage is position. iuch of our country is underlein by weter-tcaring forra-
tions of' one ¥ind or unotner tirourh wiich witer ray move great cdistunces before
being withdravm from wells. Thus, nature docs w« purt of the jo. of collecting
and transporting the vialer to the nsints ot usc,
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“uny ol these vauter-bteuring formations arc tremendous underground
reservoirs. as vith surfacc reservoirs, they collect watcr in wet reriods and
store it for use in cry periods. Two speciul udventeges of the underground reser-
voirs arc freedon from lar e cvaporation losses und freedor fror sedimcntution.

+.s the press l.as procluimed, in some places the roundewuter rcservoirs
ure already being utilized to the maxinum extent possitle under naturul recharge
con itions, end in u few urcas arc even ovecre=devcloped. .ut in many othcr places
inerc cre large undeveloped supplies uvailuble wvhich ri ht very vell be uscd,
Their usc viould ve the neuns of salvaging wuter vwhich othcruise seeps out into the
occans or iuto streuns vhere it is not nceded or vhere it cunnot be impounded
f'or usc.

urthemmorc, there is the possibility of au mentin the nuturel recharge
0i' our ;rounde-wvater reservoirs u; artificially recharing with surtucc watcr which
othemrisce would run oft’ to weste durin, hi h ilow, or wkick in some cuses would be
particll. lost by evaporation fror surfacc rcservoirs, Suen pructice is termed
water spreading. Ly such practice, the ground-wcter reservoirs mi ht be made to
scrve almost identicully as surface reservoirs, to store excess water during high
flow ror later use when {low is small, 3Such unique usc oi' underground reservoirs
is nlreudy being practiced on o feirly lar;e seule in Culifornia and on Long
Island, 'ew York, and on & sntller ccule in other purts of the country. Lffective
utilization in this manner of rore ot ti.cse undcriround reservoirs, including the
ones whose naturul rechurge is alreudy fully developed, it is oclicved, will po
far tovurd remedying the situations runy localitics fuce today, where suprlies are
plentiful 1ost of the year, vut ere short in times of dry veuther.

The rost urpent prerequisite to undertuking these varicus solutions of
our existin; aud pending wutcr oprotlems is more bLasic water fucts. .'e cun tulk
in general terms ubout our water resources, und for many creus ve do have adequate
busic duta, but for much of the country our currcnt store of such fucts is piti-
full;' meagere The generul tendency in the past Lias ceen to teke wuter tor jrunted,
and not to worry "until the well gocs dry." ‘ow wcare being -iven causc for
orrye. It will ce inpossible, of course, to ;o0 back into history und pather
satisfuctory dute on stepre, flow, rcchurfe, discherre, and gquality-ofevater
chunres with tirme--thosc facts, once gone, are ;one torcver, ‘owever, tor the
futurc, and to help solvc tlic serious water protlems of the present, we cun nake
e beginnin at tiic eurlicst possible time te develop comprehcnsive progruns for
collceetin' und analyzing the vaterercsources data tihut vill be ncecessary for
sound devclopment. Carcful detuilcd appruisal ot our water resources und the
ostablishnent of an udequate vater accounting: system tfor our najor sources of
supply will nmutcrially assist in solvin; our prc¢sent witere-supply problems, und
will provide « basis for the prevention oi' futurc nroblems of incrcased
nagnitude.,
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