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ABSTRACT

Proliminary data fram heat Plow doetoerminations in Nebraslio

auring POTH Lave revealed g osipniticant heat Plow anomaly in
cobthvastori Nebrasha and o pradueal weslward inerease in heal
Clow 1That may extend actoss the Great Plains to Lhe Hocky Mountains.
The dati suggest that much ol western Nebraska and probably
considerable portions ol the Greal Plains Province includings

tire Dukotas, Wyoming, Kansas, and eastern Colorado may have
potential for low-teinperature geothermal cnergy. It is proposed
titae un lp~depth study of Nebrashka be conducted to delineate
areas of peothermal onevpgy potential.  The project will have
tirve Interrelated aspeoets: 1y fileld data collection of tempera-
ture pgradients and thermal conductivity analysis, 2) an inventory
el 1ile data pertaining to oil well bottom-hole tem}ﬁe ature and
ayuiler temperatures, and 3) o series of shallow and medium

depeh holes will be drilled and casced to serve as a monitoring

dintn~ Lise for the subsidary information collected,

DACKGROURD

The lirst contour heat {fTow nap of the U.S, (Roy et al.,
1971) shows the transition bhoelween the Roceky Mountain hent flow
Liph and the normal-to-low heat Llow repgion of the Interior
Lowiands s o narrow boundary that is oo the eorder of a few
Lens ol kiluncteors wido, ey el oal., (1971) had no data from

the: Greal Plains on whiclhh o base thelr interpretation but they
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Poyrtealty concluded that Lhe i'root HRange warked the eistoern
Duoundary ol the Rocky Mountain heat 1low provinee, Subseqguoent
it Judiente that heat flow in the plains may be intermediate
Letveen that of (he Roecklies and that of the Interior Louwlands,
Conrveguently Sass et al. (19768) extoended the Rocky Mountain
et flow provinee castward to include u considerable portion
ol the Greatr Pluins.  Our current study supports the evastern
cilension ot the high heat flow zone., A heat flow trend correlates
with inercasing elevation toward the west and it is oxpected

that the trend continues across the plains to the Rocky Mountains.
Continuation of the trend is expeciced bucausc-of the results of

a number of investipations that show a correlation between heat
Ilow and elevation for the oceanic lithosphere (Sclater and
Francheteau, 1970; Sciater cobL al., 1971; belater, 18B72; Sclater
and Parsons, 1976) and for the continental lithosphere (Sclatcer
und ¥raucheteau, 1870; Crough and Thompson, 1876; Pollack and
Chupman, 1877; Brott, 1978),

Much of the western portion of Nebraska may be a regioh of
hipgher thun averape heat flow and conseqguently may have potentiul
for low temperature geothermal enerpy., Reports of hiph Siliza—
geotemperatures (Swanbervy and Morgan, 19783}, six high heat flow
Valuesifrom Kansas, South Dakota, and Wyoming (Sass et al.,

10796), and high bottom hole temperaturcs indicated by the AAPG-
USGS roport (1978) also suppest that MNebraska and other states

in the Great Plains may have both low temperature hydrothermal

and hot dry rock geothermal potential,

In addition 1o the regional rtrends, the project will more
thoroughly ovaluate any anomalous data, huring the current
Study, temperaturyosn soaevived in tvo deep drill o holes in southeastern
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due Lo b hly radivacuive Drecanbeian carbunatite body . Somi-
quant italbive determinatrons ol araniuon and thorium In core smunples
(M, Carison — unpublished Jdata) indicate that the pluton has a

heat production on the order of 2o HRU ('l()"13n_1111/un13/s<3c). The
surface heat flow 1y estimated to be about 2,0 HFU (_'}0'*6(_:u1/c1132/seﬁ)
oun the basis of typical conductivity values for the overlying
Limestones.,  No previous heat {low determinations from this arcu

or any other part of Nebraska are reported bhut measurcmonts in

Towa and Missouri (Combs and Simmons, 16873) supgest that the

repional heat flow is on the order of 0.75 UFU to 1.9 HFU,.

FIKLD DATA COLLUCTION/DATA ANALYSIS

A survey study of heat flow in Nebraska is currently being
conducted by personnel at the University of Ncebraska-Omaha with
cooperation from Southern Methodist University in Dallas, Texas
and the Conservation und Survey Division of the University of
nebraska-Linecoln., The majority of the.study (80%) is funded by
a grant from the UNO Faculty Senate Research Committece and the
remainder is funded by the Conservation and Survey Division at
UNL. Temperature lopping equipment was loaned to UNO by SMU and
ithermal conductivity studies are being conducted by personnel
at the SMU Geothermal Laboratory. Temperﬁture gradients were
measured in 30 wells that are maintained by CSD for groundwater
observation, and drill cuttings from the wells were provided by
Csly for thermal conductivity studics, In addition, four new

holes drilled by C3D for peologic investipations were cased for
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Figure t. Geothermal grodients measured in Nebraskag.
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e Plody qnesesnyasen e, Po dale e o the foury heat flow holes
boes Do bopped and the vremainder are schedaded for lopgeing in
Yaru.,  Pwo Jeep bholdes drilled by o owining company were also

lugped and acquisition of sumples ol core:s Ifom the holes is
anlLiclpated in the future,

I'reliminary results from a‘survey heat flow study of KNebraska
indivate that peothermal gradients range from 10°C/km to 30°C/km
1in the castern part ol the state and are on the order of 40°C/km
to SO°C/km in the west.

The results of the preliminary reconnaissance study indicates
that pgeothermal information of potential application value
exists, If ficld cquipment and laboratory instrumentation is
readily available, this data collection will continue, XEiforts
willl be made to locate existing wells where conditions are appro-
pridte for mcasurement. Contacts will be established with onpoing
well drilling activity for program cooperation. There facilities
will also be utilized to interpret hecat flow and obtain thermal

conductivity measurements for the wells in the monitoring study.



LEVENTOUY. OF FUS DaTs

over 13,000 deep tests have been drilled in Nebraska in
scarch of oil and pas,.  For many ol thuse wells, geophysical
bops wure run which usually contain a notation as to botton-
hole-temperature.  This information will be ecxtracted for as
many wells as Is feasible and encoded together with other pertinent
duta. Programs will be doevised which cun retrieve the information
in a vartety of tabular formats or as computer generated maps.
O?her basic files will be searched for information pertaining
to aguifer temperature and water guality. The resulting data
display will indicnte the location, depth and expected toemperatures
vl potential hydrothermal rescervoirs., Specific sites may be

indicated for more detailed investigation.

MONITORING NETWORK

Although available drill holes pgive reasonable indications
of temperature variations, it is important to have a network of
atubi]ized measurements,  Current data indicate that a series
of shallow drill holes, averapging about 500 feet (150 meters)
in depﬁh will provide adeguate heat flow data, 1t iIs proposed
tu driil approximately 30 such holes although the availability
ol otheér data will control the exact number and location, If
funds are available, either s a part of this project or from
uther ;ourcus, a deep test would be purticulﬁr]y interesting.

Must of the drilling and casing activity will be by contrac-
varsl o servien However, if conditions warrent, certain ey

ity Lo inslalled Ly Conservation and Survey couipment,
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For most oo oss Lo than 00 tort oo pinnbre oariing, (PVEY) can
bhe ulilized.,  Deope:sr luystallation wiltl regeire steel pipe.
Poeriodice measurvments of tempoeridture gradients will be mide
until the holes have stabilized.

Both tivld and laboratory deseriptions will be made ol the
macerinls penetrated during drilling,  Whenever possible, peoplhysical
lops will be run on the holes to further determine the geolopic
and hydrologic conditions at each site. This information will
aid in the selection of samples to be analyzed in the thermal
conductivity laboratory. Full documentation of these wells
will provide a consistent data base for interpretation of the

peolthermal characteristics of Nebraska.
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Wies

Principal lovestigator

(Gosnold)
Research Asst (UNO)
Research Asst (UNL)

Field Technicial (UNL)

Total
Benelits (14%)

Operations (Publication,
Computer)

Contruactural Services
(Drilling)

I'xpendable Supplies
Travel
Iguipment

Thermal Conductivity
Temperature Logging

Total Direct
Indirect Cost
UNO (55% Wages)
UNL (59% Wages)
Total

Total bBudget

LunaGi e

First Yeoar

6,700
2,940
12,000
3,000

51,610
450
2,000
25,000
2,000

6,000

87,240

Scecond Year

7,300
3,150
13, 000
3, 300

26,750

3,750

3,000

20,000
1,000

7,000

Total

14,000
6,090
25, 000
G, 300

51,390

7,200
5,000

45,000
3,000

13,000

5,000
5,000

134,590

11,050
18,470

~ 295,500

——t

164,110



