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ADDRESS BY C. G. PAUJ,.UN, CBmF HYDRAULIC DQIJqD, V. I. GIIIOLOOICAI.IURYft, PRDDTB AT 
TilE TJ:IITIIIQDWDT ... ITATD FI.OOD COIITaDI. Aim WATD RDOU~D CDIPDaCE 

"J. 'IOPDA, !AJ!IA!• 10 A. II., IIAT 14, 1111. . ' .,._ 

~Ta-aaouaca ..,.All cw.,... oL.oo.c...IUava·lll TD LwWTIIII nv• 
Tile pi'Ofl'aa of.IIIMk water·........c• iiiWMtlptiGM ~tile V. 1. CJeo1D1ica1 a.n., ill tile .......... aatea w 

alallld7 coordiaatecll .............. 1t r-.r• .. •• a,_...,..... ..... hMnl, ltate, ... .-lctpal..-ctea t•t 
llu de"NJopecl duriltl tlae put~,_... flooa tM -e.~ ._in tD ~ _. lll&lldal8 opt.._._...._. of ov wa­
ter naourc:H witll a miD'-'-• ·out1a7 of pllblie ,_., Tille ,.....,.. ie adtci..U7 ,..., tD S.Cllllle ia'NatJptlo1111 of 
water from an aatural aourc:ea includ'-1 tlae cheaieal _. p•leal ....U\7 or water from ._..of tMM ... rc,a. 

' 
" 

Patten of......__ 

Tile patten of partaenllip in uua ndeawr ia lap,...l... Ia tile 1f aatea !I froa w!Wela npr ..... uoe of thia 
Confanace ia antietpated, than are more than S doa• aate .,.ac:lea, ud aearl7 u aM17 localiO"I'IUMBtal uaita 
auch •• citlaa, countie1. and water cHatrlcta, curraat17 cooperattnc with tha Federal GeoJatical I.a....,. oe water· 
reaourcea inveattcatlonl. Other Federal.,enciea al• are contrilllltillf to thia joiDt enterpr .... The Corpa of 
Encifteera atand& oUt amoltf a.aeh .,enetaa, reruiarq aupport!q tha coJ.-etioa of atraaa-4iacha..,. ncorda at a 
ataaable network of atatio1111 thro.apout the Middle Weet. Tile loU Coaaervation lerYk:e Ia c.......U, tl'allafarrt~W 
funda to tha Sllrvty for work in ll or the lf ltatea. Tile Bur•u of Rec:laaatloa alao 1upporta certata ia"Natilatlw 
-rk ~that portion of the lf·ltate area Ia which It hu autbori\7 to eurc:laa Ita functloe. 

We in the Federal Geolofical Sur'N7 111uat do our beat durillf the conduct of theM jollll ealaMlftc .... rtakiiW• to 
merit the truet and eolll'ideace Ulat tile lllaJl7 Federal, ltate. aild Jocalaoven111eatal .,aciea place • our poUciH, 
eapabilitiea, and per110naal. The lurft7 la dedieated to tile partaerablp approaell u tlae eon of tile water•reaoureH 
inveauaatlve pro1raa. WorllUW toptller. tM Federal lur"f, tbe Stat••· ud otller partielpat .. Federal .,eac:iH 
aeek to build a aound and •lWI fo .... Uoe of IIDDWledle ill tbe field of .. tar r._rc .. ud water ac'-ee. Tile ae­
eompli•hmenta of the prorraa an ahaped • that t11e7 aa.J lie 1110at u..atle 8Dt o11J.7 to tile cooparatue .,.ac:,. llut 
alao to all current and potemlal uMra •. Tile llaalc eater facta ud other producta from tbla eoo~raU" effort an 
publiahed in eitbat S.arve1 or State pulllleatloM. Ia thw ..... r tile p11lllie laa aece" to all fiadllee. 

The a veraae dol)ar uaed b)' the S.arve)' ill eater illvHticatloaa Ia tile Middle Weat co~~~ea fro111 _.., aourcea. 
About II eenta from the State and local pven111eata; aiMMit If centa w from 'aderal .,.aetea otller t11aa the SurYIJ. 
The remain inC •~ cent• Ia fro111 the U. S. Gaolotleallurw7. of ellich lf ceata reprHeata tlae Federal prorre• ud 
the balance repre1enta the Federal contributiaft to tbe Faderal·ltate pro,raa. 

lt Ia of intareet alao to break tile avarace dollar do- tato tlae prlaaJ'1 t7Pe• of ~ It lllllporta, Cur· 
reatl)', about 15 cent• la for aurfaee•watar invuttcatioaa, elllcb are pr11Darll7 atreaa ....... ...._r II eeata la 
belDf uNCI for rround-watar bn,eetllatiofta and :he re~Daia~J~t II ceeta la for qualit7-of·•~ ud Mtilllent etudlea, 

Growth of Coap!ratloa 

Plnandal partt.tpatiDD ill tbla prorraa ~ lndiYidual aatu ...._ eUble 117eare after ...-u•••• of tile 
Fedar•l Surft7. The firet ltate coat~ or cooperatiw .... for waterillftaU,attou ....... 11era in kanau 
1a 1115. Nebrulla al• llaraD cooparaUoa illtbat 7Mr· It)> lnl, U of tlae llklwaateraltatea .. n ...,ec~ in co· 
oparathe water inveltilaUou ettb tile Federal Geo~ical .....,, ud tbe reaailliq I had ....... eoaparatlOII 11J 
1115. 

Tb1a eontlau'-1 frowtb of ~u .. -.a•r _. aalJ na.cta mutual aattatactioa with u. Fednel-aata ., ... • 
•&7 of doiiW UW.•· llat alao aa tac ..... iltl awareee• 011 tile ,.... of t1ae citiMU of each aate u to tile importance of 
aall1al t1ae moat of our aaturat eater euppllea. it ued to be tllllll U. local pubUc llec:aae reall7 ......., eonac:ioua • 
oal7 durtac tlae parloda of -water .. wrett7, • :·uch aa local ,.... or clroup&e. Jloe, liDwewr, •IIIII tile rapid 
co...-eatloe facWtiH of prua • ....uo. anc. . .. leYialoe, ,._.or dNucllt la a _..jec:t of eoawer•IM alaoet u 
-• u the plleao...._ oec_.., be it lD or l, . '0 milH a1ra7. Coewraattou ud poup dlacuaaloea • tlleM topiea 
haw llacoae more Ht10u Ia toae u nporta c ... u attantloe to ... IIIIIIC17 mora panlatnt ud,....... di'OUfiiU. 

Tblla, it Ia probebl7 oel7 eitbta tile paat 10 7ear• that t1a1a •·called water couctouaaeea laa ...... to talle 011 
aall.oewida proportirtW. Duriltl thW .... period aatara llu ,......17 dealt lllowa ao mora Yio1Ht ..._ Ia 111U17 
.,.. put, 11ut becauM of t1ae rroeillf populatloe ud tile caa'a a eat po.U. of .,neulture aad ~. eacb rtwer 
f1ood or eater abortate tiBIIe to wreak more ateaal"N .._,. 011 .......... faraa, ud factoriiL 

011\!J:Iilola, Jadiaaa, Iowa, Kaneaa, Keat11c:~. llicblpa, ......... lliaaoul, Nellrulla, Jlortb llilllata, Obto 
aa, South Dakota, Wtac0111 .a. 
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Fipn 1. Aver.,e annual riUIOif in the United Statea, 112 .1·45, ehown by State averapa. in inebM 
(adapted from LanlbeiD and othen, 11tt). 

Fiflan J. Eat.ialated withdrawal of freall water- in the United Statea, 1150, ahown b7 ltate aver.,ea, 
in blWon p1loM per da7 (adapted from Mac:Kic:han and Orahalll, 1151). 
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Fipre S. Ratio of withdrawal of fre8h water, 11150, to averap armul runoff, Ulll·D, aboWII b7 llat ... 
iD percent (adapted from Lanpein aad othera, 111411, and Mac:Kic:ban and Graham, IIIU. 

F~e 4. Aver.,e aMual runoff ill Ute United Statea, 1~21·45, ill inc:hea (adapted from LanPeta 
and othera, 1114t). 
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De"l•-' of the Federal ......... 

n. at-.d7 1rowt11 of cooperati" in...attpUoM wWt the ltatea'_. a.ic1palitiea ud wUb otber rtlileral apeciee 
.... I'Ulllted in aa .,.npte p.,..... of •Nat M&lnwNe -.. -ita Mtan, .. ....,.. it ie DDt Without cer1aba 
deficieBciea of balaace and ppa ill.......... Ne la IMw..-le Mcauee eecb ....-of the cooperatl" propaa 
te d•f•ll• .,_ local u well u •'-~ ....... localu wen M Pedeftlfillucial. Tile Cholofical lurft7 ... 
bed 1111 nceat ,..,.. a laif'l)' ....__ial fedenl17 n.-.11 actiwttJ IUncted....,. nmo'riiW tbeH delicinctea. Ia 
t .... to ..... the o......U .......-.,._ .. ,..to lloUa the,. ....... .........-_. to theltatee. 

hada• ... al lvdf'o_.. ne...U baefiiiP. pl'iDI'It7 Ia W. aU•i'ederal actlwtt7. lcleatiftc ,,...... ill ~~Ute 
watft'·I'HOIII'ft• ill ... .upttou u •ai•lMt oal7 tbrcniP a coett.inl weU·coordlDated elfort dil'acted toward tlllle 
dlac:o1rft'7 of •w principle• ud the ...... .....,. or lm,~ro....t te~a. Alao wltb btp prlof'lt7 an ............ 
and lllterpntatloaa poillted toward defininl tbe ~roloD of 1arp interatete buina aa well u of tbe Ratiae M a 
wlloie. • 

Watft' lhol'!!l!• Veraua Total !!pplJ 

LAt ua look for a ... ..m at the eubjeet of water abof'tale. A recoanalaaaace atlldJ of pubUc water•nppl)' 
aboJ1alea in the lllii!UDef' of ltll Indicated that in the Mldweatem ltatea II percent of the ahof'talea were cauMCI b7 
demaada aceedinl tbe nppJ:7, J'l perceat b7 inadequate tnatmnt aad diatriblltlon(aclUU ... and the nmaininl JO 
percat b7 combinalloM of tbeM '!All••· TheM percent.,ea' corr .. poed cloael)' to the flprH for tbe KatlaD u a 
whole. AaalJela of hlllldnda of public water ahortapa that have oecvred dlll'inl receat 7eara indtcat .. that ...., 
of the ahoJ1al .. w .... the reault prlmarU7 of pluuainl ora tbe bula of ined...-e lvdf'ololk data. 

Wbat an the Umitinl .-ala of water available, aad bow do U.M &IIIOWila compare Witb the preaeat and f\atun 
uae of water? Por the aU. of W. compan-. we Ilia,. clloa• ftcvea for ave,.... -.1 n1110ft ill eacb State 
(aee ftpre 1), andbave lidded the State fiprea to reacb a rqtoaal totel .ofwater awailu1e to the 14 llidweatem 
Stat .. ill a 7ear of aver.,e I'IIDOft. Tille .total la then compared Witb U. coiDbined municipal, rural, induatrial, and 
trriaatioDal ue of water in 1150 (a .. ftpre 1). 

We find tbat the mulmum amout of water awailable to tbe 14 llidweatem Stat .. in a ,.u ofa,.rap I"'UUIft 
would amouat to Pout SOO millloa ac·n·feet. or averapi'IO biUioll pllou a da.J. B7 compariMD, the amouat or 
water withdrawn from atreama, aprqa, and wella in the eatin ,...kiD dvU.. .1150 wu oalJI4 perceat of tbla 
amollftt . In the Stete havinl the loweat ratio of water uae to naaoft. tbe water uae wu Pout I perceat of the naaoft, 
a• compared with nearlJ 40 percent in the llidweatem Stete baYiat U. larleet ratio of 11M to naaoft (au f~ J). 
The Pr*aidat'a Matel'iala PolleJ Co-taalon ill 11&2 eattmated tbatior tbe c0Witf'1U a whole, withdrawal of water 
would almoat double between 1150 aad 11'1&. Durinl thill period water ue -uld probablJ cODtillue to inc:,..... ill 
each o• of tbe llidweatern Statea eaperieDCinla trowtb ill pgpulatioa, induatf'1, or .,ricultun b7 irrfCatlon. 

From a firat 11aace at theae aimpUfied aad 1eneraliaed fl.prea, it qllt appear that major tnc:reaMa ill water UM 
could be uaorbed without encouaterinl Wf'1 diftic:ult problema, eapeciall7 wben it ia recalled tbat the aame water la 
often uaed two or more tin-.u u it proeeecla dowutnam, provided it la Dot evaporated or heavily polluted, ao taat 
the actual net perc•.-.ell uaed an l .. a thaD the ftprea tiven pre'rioual7. On tbe other· hand, bavinl made com• 
pariaou uaU.. averace fi&urea for naaoft, we Ilia,. not taken into account the fact that precipitetion and naaoft ftl'1 
treatlJ in their oecurr~o:nce wttb napeet botb to time and place. For aample, durilll the water 7ear eadilla 
September 10, 11&1, the fiqw or the JCanau Rl,.r ben at Topeka nacbed or aceeded tbe S'l·year aver.,e now on 
oD17 I of U. Ill da,Ja. J'or tba ,.ar endinl September SO, 11&1, meannmenta at the aame atation allowed above 
a,.rap flow oe 112 of the Sl& daJe, aacl u. aaraua1 now for tbat ,.u wu more tha"! 4 timea the a ... ...,e anaua1 flow. 
ZXamplea of equal or peater coatraat could be cited for mMJ pana of tbe Katloa. 

Witb reaped to l"lr8Pbic ftl'iationa in runolf, all of ua are aware tbat the Middle Weat apau a aectlon or the 
couat17 that p101naaea cli1Datica117 from llumid in the eutem and aoutbeaatem parta to Mllliarid ill the ... .,.. 
part. Ia a.cb of tile ltatea of lloutb Dallote, Kebrulla, Kauu, and Olllaboma. tbe averap auual I"'UUIft in tile 
wetteet Metloll of the atete (more tllaa l.linc:bea of naaom .. 10 or mon ti.mea the a ......... ,._, ill tile drieat 
aectiae or the aaine ltate I C .. fipN 4), 

Ia tbla brief dlaeuaak •f compariao• of nanoft wttb water u., we .. ,. omitted conatderatloD of -wttbdrawal 
.... of water. Tbeaa in~ . • de water lor u,._.loD, . flood coatro1, laJdNe)ectric power, ncreatiiNt, flab and wiW· 
IUe, and dUution of municipal Uld indutrial waate. Altboulb ncb uea • Dot withdraw water from atnama. aacb 
operatkiDa and acth,ltiea do require llliniiDum quaatlltu or leftla to be aatntained in order to flanetloD uttafactori17. 

Than la oae aource of water in U. lltdweat that la eo laqe tbat it Allll1llll be mentioned. It la located ~-- to 
ala or the Slatea npreMIIled ben, We refer to tile Gnat Laku. Tille tata1 water coratatraed ill the Gnat J..aUe te 
more tbaD &0 timea the aft rap .-.1 nanoft of the lllidw..tem r.laa. llowever •• ,.n if tbla aource were to be 
tapped mucb ·lllOn ateat ... l)' thaD at pnaeat, the .... ...,e aaraual ........, withdrawn could Dot ac:eed the Datanl 
died•l'fe of the LaMa Without wttbdrawlDC water ptrmanetl7 froiD ~tonte ill the Lalcea and from aome of U. 
water-beaf'inl formatlou wbicb an adjacet to the Lalcea. 
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ThoH of 111 who baw reepoaaibUiUea In the fteld of water euppliee face the f11ture of eteadUy illc:reuiJII water 
UH with eomewbat mtxld fHlilll•· Both aNIIruiCII aad diiCOUI'allmentl lie 011 the horiaon. There t1 no\ u yet 
any prowtd maane of''appreclably increaetaa 0111' total water euppl)'. Yet In moet are11 in the Middle Weet there ie 
ltW a wide mal'fia betweea IIIPPlJ aad clelllllld. We llnow tbat Amertcu illfenllity and et~~ineeriltf cu and wm 
....._,,more aad more of the total eupplyfor Ute ... adil7 iacrMIInt deiDIIICI1. However, we baft leaned aleo 
tllat iftalltllity and lllfil'"rilll are elfectift oDl)' when ...._te II,UOklfil: data are re~dU7 awalllble. 

Trnd Toward Natioaal Appreteall of llupell 

From our increuU..I7 wat.er-conac:loul JlatiOn co .. mall)' demanda for better o¥erell defillltllllll of Ule CIOUIIti'J'• 
water reeourcee. lnclultrill mobllisattoa, for e .. mple, requtrn a llnowledfe of quantity aad llliallty of water aftll· 
able at all likely plant aitea. The econom)', even 1n time of peace, Ia requirq the diveraloa ofwatera ac1"011 IDUIJ 
political bounclariee and eftn betwaen -Jor river ba1iD1. lnteretate and international water . .Srolllems·.,.. tllu1 
rrowlnf in JD&Initucle. Tiley bave lo'W beeD recornl.&ed and dealt with in the Welt, but theY.. are atW relltlftly new 
to many parte of the h11mid Eaet. 

In view of thil trend toward r11ional and national analyeee of availability and uee of water, tile inveetiptional 
pro1ram in recent year• hal included a number of ltudiee deaifned to clarify the public underatandlnf of the overall 
water eituation. A report on annual runoff in the United States waa prepared 1n 1149 baled on atreamnow recordl 
from 1121 tbrou,tl 1945. In 1151 an inventory report wae publiehed on Ntimated water uee in the United Statel, by 
eource, msjor ""of uae, and State. The reeult1 of the man)' cooperative investiratiolla in every State in the 
United Statea were of fwwlamental importance to the eucce11ful preparation of theae two reporta of National acope, 
u were aliO tile record1 obtained at key etatioile maintained a• part of the Federal prc1raru or by funde tranlferred 
from other Federal arenctn. 

Another major effort in anely&ina and com·pnuw water data for the Nation aa a whole waa recently completed with 
the p~~llcation thia year of ·2 volume• contalniDI nearlyl,IOO chemical analy1e1 and related information about 
l, 315 of the larrer public water euppUea ill the United Statea. The collection of water umplea for thia etudy waa 
bepn in 1950, and moat of the uaJ7aH· were made ill 1111 and 1152 . . Many of the aDalyeee included were made by 
laboratoriee of State a1enctee, municipal waterworu, aad commercial eatabUahmentl. The aucceaa or thil under• 
taltillf II a tribute to the cooperative eplrit and alliatance cf aU who participated. 

Two more 1roup1 of reporta now beiJW prepared, wbicb wUl ultimately deacribe all the river baelna in the country, 
are a aeriea of etreamrt~JI' compilation reportl and a eeriea of ~·frequency reporte. The compilation reporta 
include a re-evaluation and compilalion throurb September 1150 of all etreamflow recorda from the l;lerinnlnf of 
Survey atream 1aat.na in 1111. Included al10 are aome record• computed from data collectH by other inve1ti1atore 
and orranizatione priOr to liN. The preeant work of compilation is paM of the all Federal activity or the Survey. 

Throurhout the Midweatern Statea, elrtenaive lnveetifatione of rround·water reaourcea are beinr made in co· 
operation with State and other 11enc:iea concerned with water reeourcea. Theee inveatfrationl provide informat ion 
on a valt eource of water about which in many area• comparatively little 11 known. The rround watera of the Mid· 
weetern State• are recelvillflncreaeed attention ae a dependable aource of water 1upply for the reaaon that the lar1e 
hold-over capacity of the 1round·water reeervoira provide• a 1ourcc to aupplement euppliee derived from aurface· 
water eource1 duriae periocle of deficient runoff. Furthermore, the 1round watera are renerally of uniform quality. 
of relatiftl)' low tefi~~Perature, and require only minor treatment in order to protect their aanitary quality . They 
are, accordillllJ, eapecielly ftluable for tndultrial and municipal uee wbere available in adequate quantity and 
euitable quality. There~~~lte oftlleH lnveatfratione of 1round·water reaource1 u well u the reaultl of other Survey 
water ltlldiee and reaearch are publiehed 1n the Hriea of the United Statu Oeoloatcal Survey Water•Supply Papera, 
and aa publlcationa of the co?peratlnf 11enctee. 

In addition to prepartna lcl.entilic reporta on the reaulte of normal lnveetllative operatiOna, tbe Survey hal been 
called upon mall)' tbnel in the paat 5 or a yeare for epedal type1 of water tnformatioe for uae of 1overnmental 
committee• or commi11ione concerned witb wa~r poliey or llfillatton. In moat of theM caHa, the reeulta bave 
been publiebed by the requeltiJW oraant&ationa. TIIIH troiiPI illc:lucle the Preaidat'a Water Reeource1 Polic)' 
CommiHion Ut50), the PrealdeDl'a Material• Policy Commilaion (1152), the Public Lande Committee (1150), 
HouH of Repreaentatiwl, and the Interior and lnaular Affaire Committee (1152), Houae of Repreaentatiwe. 

Laet year Preeident Etaenhower appointed a committee compoaed of the Secretariee of tile eeveral departmentl 
intereated in water, whole principal talk 11 to recommend to the Prelident a comprehenaive and epeclfic national 
water-reeourcea poliey. OntO eome defiuite national policy Ia adopted. the aeveral Statee are handicapped in de· 
cidilll upon propam1 t~t will harmonize with the national ;. :~licy without unduly prejudiclnf their own particular 
:.mere1ta. 

Sp!cial Studiea 

Much of thll talk baa bHn devoted to national and rerional aepectl or water inveattrattone. We would like to 
balance tllil pict11re to eome elrtent with a few reference• to etudiee and reportl tbat cover more limited areu of the 
Midweat aad that repreaent activitiee that are atUl aomewhat new to 111 either in acope or form of pre:teritatiOn. 
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Within U. , .. , year aneral water publicatioae laft appeared ill a new IU'Ie-for .. t Hriea, called HJdrololic 
AtlaHa. Tbia new Hriea ia cleaiiMd for aaaterial more Mailable for pnMII&atiola ill -.r cbart form on 22·bJ·27-
lncll alleeta thaD for .illcluaiola ill the aiatinl Hriea of book publicationa. Atlu au ... r t Ia a ltate map t'hDWiftl 
the coalif\lra~iola of the water table ill Jlebraalla, prepared ill cooperatiola wtlh tile ConMr..UO. aad &u....,. DiViaioa 
of tile UlliftnitJ of Nebrulla. Uaed ill coajullctioa with topofnplaic aad polofic iaforiDatioe, ~ .., will be all 
aid illlocatilll water auppliea ·aad call be of apectal ._lp to local, ltate, aad P ... ral a~&UiorltiH in plaMilll for tile 
full developmeat of the water reeourcea of Nabrulla. Tbe IIIHt nce_.J ,_liahed Atlu, •-.r I, 18 a map of 
tM LoutavWe area, KeaNcllJ, abDWilll coatoun on tM bedrock nrface. Tbia ~~~ aarfaca ta tile lower lilllit 
of tM .Uu.tal ,..,.1, IIUII, and claJ dapoaita from wldc:h an *-iaad_t._ prtecipall,...-water allpPlin ill tM 
ana. 

Durfnl the put 3 Jftra the Geolotical Survey baa prepared aad pllbliahed, ,. ... r.u1 u part of he P ... ral 
pro1ram, a 1ro11p of widely uaed evaluation report a on the water potential of 11 metropolttaa anu, iaeludilll 
Loutarille,JC.y .• Detroit and Gr~nd Rapida, Mich.; MinneapoUa·St. Paul, Minn.; Kanau CitJ aad a. ~.Mia, MD.; 
Yollftlatowa, Ohio; aad MilwaullH, Wia. A report on lndianapolia, lad., Ia about to 10 to preu. TMH raporta 
have bHn prepared at the reci11eat of the B11atneaa and Defenae Services Adllliniatratioa of U. V. S. D.partmeat of 
CoiiiDierce, ill order to provide Wormatioll of value for national•defenH and related purpoaea. 

It allould be mentioned that in the caae of each of tbeae n metropolitall•area water-nao11rc~ta reporta, then· 
aulta of Federal-State cooperative illveatilationa of many previoua yeara, ud the key data•coUection aitea maiD· 
tained by cooperative work for the Corpa or Encineera and other aaencie-. f11rnta.._. the bacltboee of the 10111.-term 
and the quutitative'record• contained ill the reports. However, ill the c011rae of SWDJDariailll aU available illfor- . 
matioa for theae reports, certaill illadequaciea of data became very evicleat, aad U.H deficieaciaa could be remedied 
only ill part prior to report completion, becauae of lack of time and tbe limited amount of P•ral·pi'Op'UD lunda 
aveUable to fillanc:e the .. supplementary at11diea. Ia makfnl plana for future reports of tbia tJPe, an effort ia beiftl 
made to anticipate ud elimillate delicienciea ill data ill advance of report preparation lllaofar ~ eucb work Ia part 
of a project beiftl cond11eted with Federal lunda. or ia m11tuaUy aanect upoa bJ eooparatiftl otriciala u a lolical 
part of Federal-State cooperative illveatilatioaa. 

One water atlldy now beilll conducted ill North Dakota baa a t7Pf1 of objective rather new to Surve)' water illveati· 
1attona: An inventory or !!!.,!!!! water reaourcea. The atudy ill North DaliDta follow• a aationwide recOIIII&iaaaace 
atudy or aalille watera and a at11dy of the saline -tera of Teua. These atudiea are parallel in time and aupple­
mentary ill p11rpoae to extenaive rnean:h beinl coacllleted bJ uaiveraitiea, naean:h iaatituttoaa, and priftte com• 
paniea into the economical conversion of salty and braclliab waters to freah water, tbta reaearch PI'Oiram beifta 
financed and coordillated by the Department of the Jaterior aa autboriucl by Co111reaa ill 1152. 

In thia diacuaaion we have attempted to review brten1. with partieulu refel'flftce to the 'Middle Weat, the 1rowtb 
and illlportuee of joillt water illveatilationa, the illcreue in water conac:iouaneaa, tM •tun of water allon.,ea, 
and aome local, re1ional. and national upecta of water illveatl.fti tiona withia neat Jeara. Wbat couraea of action 
lie ahead of ua? The proapect ia u ehalleJIIilll u it ia dive rae ~o.nd compla. 

At the outaet we know that the future pro1ram muat contillue to be baaed 011 a ati"'OII foundation of water data. 
collected at key atream atationa and obaervation well• thro111bo11t the country, alld interpreted ill terma of water 
availability and quality. Ollly by providiJIIfor the continuation ofloft1•term recorda at UJ aitea wW we be able to 
knp abreaat of tnada ill water availability and the presence ud mathematical frequency of oormal and abnormal 
e011ditiona at the l&e7 aitea, and to 1aill by correlation the loftl•term aiiJiilicance of apecial abort-term illveatilatioaa 
at any other aitea. 1fith reapact to atream•Piilll atationa, we have durfnl the peat year liftll illcnued empllaata 
to an evaluation of our station aetworlla with the objective of determillfnlkey atatioaa, aDd atattona of more traa· 
aiaat valve which .. y be replaced by atationa ill ar ... when few or no stream data an oow beilll obtaiaed. It ta 
thia aspect or evaluatioll that ia oae of tbe relativelJ new and moat ehall...,inl phaaea of our baaic data·collectioa 
pro1ram. 

Tile aecond broad challeBfe, but by ao- ofleaaer impc r ·ance, Ia hydrolOfic reaaarch. Data aloae are • 
more of a atructun of underatandilll aad ~wledle than a pile 'oriclla ia a bovH. Tbe data muat be correlatetl 
and equated throvlb illterpretative atvdiea and reaftrcb before . · principlft pveml8f tbe occurreace of water can 
be underatood. It ta Ullfort'llllate, but probably true, that we ha-. bareiJ acratcbed the aurface ill thia fleW. The 
IIJdrololic reaearell that ia needed ia a composite ofma117 pllaaes ofactivitJ. Ia eome we recetft tile benefita of 
reaearcll by other aaeacift and illatituUoaa, but ia otbera we muat neceuarilJ blue our owa traila. 

Some of the atudiea that ahould be, or an bailll iaclllded Ia our reaearcb procram an: 

1 . The movement or water thrOUfh aturated and unaaturated earth mater181. particulul7 witb napact to 
ita relation to the mechanics of natural aad artificial recllarae, cllaracteriattca of atreamfl-, movement 
of nuid waatea, and aa;t-water encroachment and intruatoa. 

2. Tbe relatioa o~ land-tnatmeat and water-coaaerntion meaaurea to llooda and odler streamflow 
ebaractertatlca. · 



.. . 
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3. The mec:hanica of a.,ifera, eapeclally.wltb reapect t,o the factor•· affec:tllle tile IIUbaldenc:e of the land 
aurface In ...... of larf• withdrawal of 1rouad water. · 

~ ' 
4. Tile nlatiOII of the chemical .-lltJ of water to Ita taohJdrolotlc nrironmnt. 

1. Tile nlatiOII of Mdimallt cbancterlatica of atn ... to pobJdrolofle and pbJ&klenp!Uc futon. 

I. Tile .... loactlwllJ ol •tunl waten. 

7 

The ............... Item, ndioactlftt7, brlnp to mlad 1M fact U..t uua -.eomic ap, • wltll all ita poteatiaJly 
beDeilciaJ aapecta, preaeat.a a ... factor which baa an importaat bearinl on 1M aafe utDIUtiOII of water. The 
waate from INCl•r-eneriJ nactora, danf•rou• even In lnlftute tracea, if nleaMd could ~te water au_ppliea 
beyoecl acceptable Umita of tolerance. ConaequenUy, tbe eatabliabmnt of a nuclear-power lnduatr, Involve• 
... uraace of the aafe and efficient diapoaal of the Yarloua t7J1ea of nuclear wa ... In the IIJdro~te eawlronmeat. Such 
aafe diapoaal ft41UiNa a -ch more nact llnowledt• aad prediction of the IDOvement of tboae wutea In aurface 
atreama and In tround water than baa been nec:eaaar, In prewloua water-auppiJ and waate•diapoaal work. The move­
ment of nucl•r-eaer., waatea c.-t be atudled eflectivel:r witbout more of 1M baaie lalowleclt• and underatandlnJ 
of the actual movement of 1round water, thermal la,.riq and mertlnl of eurnnta in atreama,· the Influence of 
aediment movemnt on waate dt.peraal and depoaition, chemical reaetiona and ion eac ..... a, etc. Studiea of then 
prlnciplea and factor• are bound to become inc:reaainrly importut to our pJ'Oinm of water•naourc:ea inveatlfationa . 

-A third c:ballent• t.a really a combination and atenaion of ttw tint two, and ia, In affect, the final atare of ac· 
compliahment of the objective ol all water-reaoureea inveatilationa: To determine IUid appniH the quantity, 
4111&1ltJ, and avallabDity of the Jlation'a water reaoureea. In other worda, for any liven Ue:l, ~Mate, or buln, or 
the Jfation u a whole, there ia the need to determine the avaOabDlt)' of water from both currntlyuaed and po­
tentlallyualtle aoureea, wbetber they are on the aurfac:e or underrround. There ahould be a full underatandinl of 
the preHnt and potential h1dJ'olofle relaUonahipa between theae aovrc:ea. Only then wW all of va be ill a poaition 
to anawer fvll)' for the lllddle Weat, or for any other rerion, the baatc:, oft•repeated qveation: How mvch, where, 
who, and of wbat killd? 

We ainc:erely beline that tht. objective can be reached ano.t avcceaafull)' by a pJ'Oinm of ill,.atilation havilll 
aa ita central component a eontinlled a'"' atrelllthned patten of Federa1·81ate coopentloa. 
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