
_ -  

Am-.. 

ESL-98 
--. 

,of Utah Research Institute <I  

- 
. - -‘ 

’ U.S. Department of Energy 

Division of Geothermal Energy 

, ’  

-- _ _  __._ 

CONF-820491-Vol.1-11



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



i 

hs An Evaluation of the Hydrothermal Resources of North Dakota, the Final Phase '., 

Harris , Kenneth L. , Howell , Francis L .  , 
Wartman, Brad L. ,  and Anderson, Sidney B. 

1 Our previous work has involved developing maps t o  summarize aquifer 

character is t ics  

well as  temperature logging of tes t .ho les  t o  expand the available heat flow 

da ta .  The WELLFILE and WATERCAT computer data bases we developed have required 

idations and updating, bu d t o  be effect ive data 

Currently we are  summarizing the available data on Cenozoic aquifers. 1 

q u i  f e r  systems have 

11 towns. 

v e s t  potential for  development by ndi 

A I  t hough  they consti tute a low-temperature resource of 
~ 

Li variable water quali ty,  they are  widely d i s t r i b u t e d  and occur a t  economic depths. 11 
1 

quifers have been prepare by Ray Butler, formerly 

esources Division (USGSWRD) w i t h  the United States Geolo 

i n  Bismarck, North Dakota. 

Dakota Geologica ta State Department 

is i n  progress. 

maps, they should be pub 

Joint publ i  Ray's maps by the North 

nary copies of these 

9 and water quali ty 
I ocene aquifers has 

I 

of this data are  presented here. 

Figure 1 shows the 

(330 f e e t )  of the surface i n  the glaciated area of North Dakota. T h i s  map 

was prepared using data from USGSWRD county groundwater resource studies 

and a geologic map of North Dakota (Bluemle, 1977). Aquifers w i t h i n  the 
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1 WATERCAT was interrdgated for the water q u a l i t y  data available for  

g effect  of local recharge events. bd 
17% 
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T o t a l  D isso lved  So 

F i  gure 2. General i z e d  
P1 e i s tocene 

f 

Y.\t .**,I$ 

ids in P le is tocene Aquifers (TDS/  t O O O , C I = l )  

c o n t o u r  map o f  t h e  expected water  q u a l i t y  of 
a q u i f e r s  i n  N o r t h  Dakota ( T o t a l  D i s s o l v e d  Sol i d s  PPM). 
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- - UNCONFORMI JY 

Figure 4. Cross section showing major unconformities in the North Dakota 
s t ra t igraphic  column. (After: Carlson, C. G .  , and Anderson, S. B., 1966). 
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F,gure 7 s lows a contour map of observed temperatures a t  100 meters 

(330 f ee t ) .  The temperatures observed ranged from le s s  than 7°C (45°F) 

t o  grea te r  t h a n  13°C (55°F). The features  shown on the observed temperature '? 

map a r e  s imi la r  t o  those seen on the shallow geothermal gradient map. 

8 shows the location of well control used t o  construct the 100 meter 

temperature map. 

Figure 

Numerous requests for s i te  spec i f ic  information have been f i l l e d  t o  

Proposed applications date using data from our data management systems. 

have ranged from water-to-air heating systems f o r  homes and community 

centers t o  a subdivision heating system combined with a reverse osmosis 

water treatment plant t o  supplement c i t y  water. 

We w i  1 1 be combi n i  ng our Pal eotoi c , Mesozoi c and Cenozoic aquifer  

data in to  a catalog of North Dakota aquifers.  

will provide potential  exploi ters  of geothermal energy i n  North Dakota 

I t  i s  hoped t h a t  t h i s  catal  

1 information. 
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