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l lu\\- l11at rli:IY l~:;.;ll'lld .ILr(g~C; Lji<' (;)'(;al. Plaills to Lhe Hoeky ~!()ullLain~~. 

l:Oll~.;idel'alJ.lc porLioll,'; of the lir('al. Plains Province illCludinl..'; 

lilt} n.tl~(lta,'o, WyuclinL',', Kan:-;Cli-;, and eastern Colorado way have 

poL{'n Li:l1 JU1' l()W-tl~liljJ(,ra tUl'l: guot lwl"tnal cner~y. It is proposed 

tll;!l ;lll in-(kpth study of Nc'IJI'a~3ka be conducted to dclirH.:.'ate 

Tlw project w.il] hav[~ 

li.l'l'l' ill"lurre1atud a:·;JlCl.'t~3: 1) field Jat.a collcctioll of t\~Jlll)(,ra-

llll'c' bradiellU, awi tiu'rJllaJ (:out.iu{:t.ivity analysis, 2) an inventory 

u{ 1il(' data VCl'tailliJl!S to oil WP.l..l botLom~llo]e temperature alld 

illlU.ii'cr LL'I111wl'aturl'c-;, ~llld, :3) a seril's or shallow and medium 

depth l1ult:s will be drilled and l.'asc'd to serve as a moniiorillt: 

(i:!ta .... .J.i~,{-' for th(~ subs.idary ini'ol'll1!!tion collected, 

UACE(;HOL1NI) 

TilL' L"ll'st cUlltUIll' h,',!! J1()\\' r.\~\Jl of the U.S, (Hoy ot al. 

J~)7)) slluw~> tile tl'ansitilJlJ lll't\\'t'l;ll Llll' Hoc);:y }.!ounulin h(~Ht r-]ow 

that l ' " OIl tllt' order of a fl'W 

llll' l;}(:l! Pl:lill,'-. Ull I'>!li(>); :{! iJ;!:-;l' tlj('ir jctl;rpl'eiat.iclll lalt th('y 



d:llil illdil'aLL' tllaL llc:!L 110w jn till; pJ;till~:: may uu illLul'meLliil.Ll" 

1..,('\\';('<'11 that llf lllu 1I(ll'1;:.iL"~; alld that uf lilt: Interiur Luwland~. 

C()JJ."'ljut'ntly Sa:::~o <~1 ,tl. \lU7(j) l~xLt'!ltkd tlll~ Hoclty tluuntuill 

IH .. 1 Jlow pl'()\'inCl' t'astll':ll'd to iJlc]uuc' a considl:!rahle portioll 

Our l:url'L"llt study 811JJl)urts th<! vastern 

l;xt~nsjull 01' tile Iligjl Ill'llt fluw zone. A lleat flow Lrend corr~lutes 

\'.'l.lh illercasillg ell-:'V<ltjoll tuward t11e west and it is L'xjJ(;cted 

llwt lhe trenu eontinucs acrot'!:-j till' plains to the Rocky Muunlains, 

Cuntilluutiun of the trt~lld is l-;xpeeteulJcc<luse of tile results of 

U llulllber of iIlVl'stil~'ati.ull!::i that ~;h()w a correlation between beat 

flll\\' :llld elevation f02' the oceani.c lithosphere (Selater und 

].'J'i.lllcllelcau, 10'10; oclate1' 0L al., 1071; ScIutoI', 1972; Sclatf.::r 

unci 11aI'solls, 1076) und fIll' tilU cU!ltinental lithospllere (Selatur 

al1d Fraucheteau, 1970; Cl'olljJh alld Thompsoll, 1976; Pollack and 

ChaVlllull, 1977; Brutt, 1078). 

Much of the western portion of Nebraslw. may be a region of 

lli~llcr tllull avel'uge Ilcat flow UllO COllSC'IIUU!ltly may have potel1tiill 

1'01' low temperature guothennal enurl:'Y. Reports of high siliea-

bL'otcrnpcrature!:> (SwaniJl'l'g and I,lorgan, 1D7~1), six hi!:;ll heat flow 

values ),ro!Jl Kansas, Suuth Dakota, and Wyomillb' (Sass ct aI" 

J!J7G), and high bottom bolo tC'IllPCl':t'tlll'US indieatect by the Ai\PG­

USGS l'(~port (J07tj) a1~3() St\l~l':e~;t tlwt Ncbrat,kn and oUIL,r stalL'S 

iu Llll' GreaL Plains m:ly havC' both low lemperature hydrotlh:l'ma1 

allo hot dry 1'ocl;: L'.eotlwl'lllaJ j!ott'lli.:ial, 

In !lrjdit}o!1 to t!Je' l'l.'t,j()n~l.J Ll'l'nds, the project will mOl',-' 

During tlll' ClIl'l'L'llt. 

ll'flljlCl'at\' \ ,', '" ,: :'It't'd ~\',U d"I'l' 1::111 hOll'~ ill St'Ut.ill';I~l"l'll 

~' I ,,' " , .. , 1 . 
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qU<lllllldll\'L' d{'lL'I'JIljll,LI1{JJl~-; 01' 1l1';1l1iLlI~J <llld tl;Ul'lUlli ill l:or,-~ .c;;uIIplcs 

(,\1. C,ll"):,()J) - ulljluLlli:;il,:ti ,lata) indicall' that till: pluton bas a 

heat proliucLill!1 Ull the: urduI' oJ :;u JIP!) (-]O-lJ(!id/cm:Jj,st;e). The 

~;ur1al'{' lH!ut JJow Lo (,stimat('d to ue al)(Jul 2.0 lIFU (lO--uc:al/cIIl 4/sec) 

Oil tIlt: basts of tYldca) comiucLiv.i ty \'aJ.ul':~j Lor tile oVl.'r]Ylng 

I j lllL'S tOllC:~). No }Jl'evio\l;; Ileal flow determillations from t1lif.; :tl'C:ll 

ur any other part of Nebraska art! repurt(-!d hilt measurements ill 

10\\':.1 and ~!jssourj (Combs and Simmon.s, J07J) su[:gest that the 

l'I.-'Liulla1 JH:~at flow is on the order of 0.75 IlFU to 1.4 lIFU. 

FIELD nATA COLLEC'J~}()N/lJATA ANALYSIS 

A SUl"Vey study of heat flow in Nebraska is curruntly beillg 

conductud oy per:.:;onnel at the Ullivt-'rsity of Nebraska-Olilaha with 

cOOpel'(ltion from Suutllern hlethodi~t University in Dallas) Texas 

:tlllJ the Conservation iLnd Survey ]Jivi8ion of tile Ulliversity of 

~ebl'aska-LincoJn. Tlle majority of tll(! study (90%) is funded by 

a grant from the UNO Faculty Sellate Hescarch Cornmittee and tIn; 

remainder is funded by the Con:.:;ervation and Survey Division at 

Temperature lug!~ing equipment was loaned to UNO by ShIV and 

tlwl'Jllal conductivity siudit!b are bt'ing conducted by pcrsolllwl 

at the 8m] Geotlwl'olaJ Laboratory. Temperaturc gradients werc 

Jilea~;urcd ill ::10 well::; that art, Illailltained uy CSD for 1:.:"1'01llldwnt.l'r 

ubs{-:rvatioll, and driJI cuitl)jf~~; from the wCflt:> were provjded by 

csu Jar tilerma] cOllduet.i\'lty ~lLldiL'~. In addition, four new 

bole::> clrillf:'d by CSD for ~',('()Ll)gic. illVf'C;tir~atlon.s were cased for 
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Figure I. Geothermal gradients measured in Nebraska. 

·, e ,~ •• "" oe.,"" 
~ ~~ -----.1-..--' 

'- , '" >< "" "''''-''''''-''' ~-----'--' 



l: t .: I : ,)11' iIJl·.l .. IlJ' i.!l·]ll:, 

1 ~l 'i u . 

l~},.~:t.·d :Illd al'ql1i.~,itioll uf" sallllJ.1l:~j ul 1.'01'(::; from tb(, holes i.s 

:llll.U'llJ<lL(·d 111 l.1\(.' j"utUl·LC. 

l'l"(~l.i.IIl.LJlal·y rc,3ulLt; irOlll a ~;llrVl'y Ileat flow study of NelJrasli.a 

ilJdil'ate that t;'l'utLL'rmal gradienUj range from lO°Cjkm to 30°Cjkrn 

In L1lL' L'a~.;L(Jrll )1a1't of tile state aBd are 011 the order of 40°Cjl;!J1 

L(' ;jUoe/kIll in tll(~ west. 

1'lle l'l~lllts of tile pr(~limillllry reconnaissance study indi(!atcs 

t11:1l C0()tllt!rlnal illformation of puielltial Ullplication value 

If til.'ld L'lluipIIlent and laboratory instrumentation i~ 

l'l';ldl1y availablc, this data eollL'ctioll will continue. EfforLs 

Irill ilL' olude to loclltt) existillg wells wl]ere conditions arc apl,ro-

IJJ'jat~ fur IllcaSUl"(!ment. CUllt;lcts will bc established witl) on~0ing 

\\'l!lJ dr"illillg activity for program cooperation. There facilities 

wl1.1 also be utilized to .interpret heat fJow and outain thermal 

conuuct.ivity llIeasul'L'!J1cnts for the wells in the monitoring study. 



UVl'J' l:l,UlHI dLl'lJ t(;;_:;l:-; hav(~ lh'(:ll dl'111('d jn Ncbra:~l;a jll 

lllt-:S wurt.: rlln which llsu8.Lly cOlltain a llotatioll as to bottollJ-

'l'hi~ inJorJJlatioJ1 will be extractcd for 

lilall)' \\(;lls 8~i is l"ea!3ilJll) alld cllcouul togctll(:r with other ]wrtinl!nt 

l'rograms will be dl'visC'u Wllich can rctri{-~ve the informatioll 

.ill a \',triety oJ tnoular formats ur as cumputur gCllcratt:!d IlJa}l:::;, 

Other basic file:::; will bL' tiC''ll'clwd for infol'lnation pertailli!:i; 

to <lqu_~j't'r tempcratul'(; and watcr quality, The resultillg data 

tij;-;play wi]] indicate th!.~ location, depth and cxpoct{jd tempcratu1't!::-, 

uf vutenti:l] hydrotllcrmal rcscrv(lirs. SV()cific sites Inay be 

illdicated for lllore detailed illvestigation, 

!dON 1 'ron I N(; NI-;T\¥OltK 

A~tll()ugll available dl'ill hOJl!S give rcas(lnable indicatl0n~ 

of tuujJel'ature variations, it is important to have a networl, of 

~,;taLd] ized lIleasurerncnt '"-'. Curro11t duta illdicatl~ tllat a serie:::; 

uJ shallow drill l]()le:~, averagillg auout sao feet (ElO fnctcrs) 

ill depth will pl'uviul' ude4uato heat flow datu. Ii is proposed 

tu dr~ll appl'oxilllat(~ly JO suell l]oles a]tll()u!~ll till! availability 

of otbqr dab wiJl control tile> c';;act number and localion. II 

JUlldt:> are uv,dlalJlp, t'itllCl" ;IS a part of tllis projec.t or from 

~i(J~:;t oJ the ciri II in!~ and cd;;ing actiVIty I\'ill bL' hy COllt)':l{'-

lJOI.O,'('V'_'l", i f ('(tllditiol1~; wal"l't'llt, certain ],vy 



Ill' uL.ill:/.lU. 

\.Iu1.11 tilL' llUlL'b iWVl' ~;t;lbi 1 iz('d. 

Uo1il ljl:1d <lId labor;.ttol'Y desc1'ilJtions wi]l be made ul the 

lJl:Ll,.'riaJs pL·lJctratL.'c! dllrjll[~ drilJin(;,. Whenl:ver pomiibJ e. gL!opilY1-·;it:al 

1LlL::': will 1.lL' run 011 tile' holes to further determine the geologie 

and llydrolog,ic cOllCiitions at each site. This information will 

hhl in the scdection of s:Ullples to be analyzed in the thermal 

CUlhluctivity 1a1)o1'ato1'Y. Ful1 documentation of these wells 

will provid(! a consistent datu base for interpretation of the 

L;tuilit.'l'l!Iul characteristics of Nclnuska. 
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l'l'inc.ipal Invl :...;tigator 
(Gotmold) 

Rl!searcll As~t (UNO) 
Heseareh Asst (llNL) 
}'icld Tucllilicial (UNL) 
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Computer) 

COlltractural Services 
(Drilling-) 

Travel 

Equipment 

Thermal Cowluct.i.vl ty 
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Total Direct 

lllli).rl]ct Cost 

UNO (55% Wages) 
UNL (50% Wages) 
Total 

Total Budget 

Fin-,l Yvar 

6,700 
2,9·10 

12,000 
::I! 000 

21 0,10 , 

J,4t.>O 

2,000 

25, 000 

2,000 

11,ODD 
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5,000 
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14, 150 
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7 , 000 
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