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Department of Geology and Mineral industries

ADMINISTRATIVE OFFICE
VIETOR ATIVEN 1069 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

GOVERNOR

November 17, 1980

Dr. Leland L. Mink :
Energy and Technology Division
Idaho Operations Office
Department of Energy

550 Second Street

Idaho Falls, Idaho 83401

Dear Dr. Mink:
Subject: Cooperative Agreement No. DE-FC07-79ET-7220; Annual Report

Submitted herewith is a brief summary report on the activities of the
low-temperature resource assessment of the nine site-specific areas
designated in the above-referenced agreement for the year 1979-1280.

The title and areal definition of each area is shown on Figure 1.

Inciluded with this brief report are a summary of activities and findings,
a list of materials to be included in the final report, and a copy of a
representative geologic biblicgraphy.

The final report for each of the nine study areas will be in the form of
an open-file report to be released by DOGAMI during January, 1981. They
will include all the material referenced in this report placed in a single

packet with a brief text discussing geclogy, geophysics, and geochemistry,
and their direct relation to the recognized geothermal systems,

Sincerely,

Donald A. Hull
Principal Investigator

- DAH/bh
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BELKNAP-FOLEY

The Belknap-Foley area is in the west-central portion of Oregon immedi-
ately west of McKenzie Pass in the Cascade Mountain Range. The material in
the open-fije report to be made available December T, 1980? is summarized
in Table 1. These data include an aeromagnetic, gravity, and lineament
study map at a scale of 1:250,000 and a geoiogic map and geologic cross sections
at a scale of 1:62,500. Pertinent rock chemistry and potassium-argon age—dafe
results together with geothermal gradient data will be presented jn the form
of overlays on the geologic map. Summérized in 1nd1v{dua1 tables 1in this
annual report are available water-chemistry data and geothermal-gradient
data. These data wili also be included in the open-file report,

In general, the aeromagnetic data seem to be primarily related to
topography, in large part because the P1iocene units capping the ridges have
a higher proportion of magnetica11y susceptible lavas than the older Miocene
and 0Tigocene rocks. Thus, as a:result, there is a relatively good correlation
between the aeromagnetic data and the topography.

The gravity data indicate a generally decreasing complete Bougquer anomaly
vaiue from west to east, primarily related to a regional change across thé
Cascade Range. This regional change has been discussed in detail in various
publications (Blackwell and others, 1978; Pitts, 1979). The gravity data
- can be interpreted in terms of a residual anomaly associated either with the
whole Cascade Range or locally with the transition between the High Cascade
Range and the Western Cascade Range provinces. This gravity gfadient or
gravity anomaly passes'dfrect1y through'thé area of study and appears to be

related to Tocal or regional control of the'geotherma1 systems.
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Table 1

. Contents of open-file release
on Belknap-Foley low-temperature geothermal resource area

Ttem Scale Comments
Aeromagnetic map 1:250,000
Gravity map 1:250,000
Lineament map 1:250,000
Geologic map 1:62,500 122°00'00" to 122°36'00"
| 44°00'00" to 44°30'00"
Geologic Cross Sections 1:62,500
Rock Chemistry, Age Data, : 1:62,500 Overléys on geologic map
Gradient Data, Water Chemistry
- Well and Spring Chemistry — Table
Geothermal-Gradient/ ‘ - Table
heat~-flow data
Brief Text -
Bibliography ) i —
NOTE -

Water—Chemistry tables are currently being revised and
are not available to be included with this report. They

will, however, be included with the DOGAMI Open-File Reports.



The Tineament study indicates a predominately north-north@ést fabric
superimposed on a weak, older east-west trend. The geologic map has been
compiled at a scale of 1:62.500 to include all or part of three 15-minute
quadrangles. The most significant results of the mapping are that several
major structures which appear to be related to the éeotherma1 systems have
been identified. In particular, along the North Fork of the McKenzie River, .
a major fault system occurs in which the Pliocene rocks are downdropped
approximately 900 m to the east-aTong a series of en echelon step faults.
This zone appears to'represent the western boundary of the Cascade graben
proposed by Allen {1966), Taylor (1980), and others. Three of the hot springs
in the area appear to be localized along this zone of faulting. In addition,
a major north-south fault through Cougar Reservoir has been identified as a
normal fault with minor obligque motion in which the east side has been down-
dropped on the order of 200 m. This structure appears to iocalize two hot
springs observed near the reservoir.

The spring chemistry data from the Geotherm file and other sources arve
included in Table 2. Tn general, unmixed models based on the data do not
indicate reservoir temperatures in excess of ISOOC; For tﬁe open~-file renort,
sodium-potassium-calcium, silica, and mixihg temperatures will be calculated
using the data. Results Qf the geothermal-gradient studies are shown in
Tab]é 3. As yet, no heles have been drilied spécifica}!y for this project
in this area; a few holes, however, are available from regional studies.
These holes document the major west-to-east increase in heat flow observed
along the Cascade Range. The boundary coincides with the western border of
the north-south gravity.gfadient mentioned above. Background gradients west
of the boundary are on the order of 50-70°C/km. A1l detailed temperature-

depth data are on file in the DOGAMI office.



TABLE 3. Locations and geothermal gradients for the Belknap-Foley
low-temperature dgecthermal area. Data from published and
unpublished information in DOGAMI-SMU files.

TOWNSHIP/ GEOL. N LAT. W LONG. HOLZ NO. COLLAR DEPTH CORR. QUALITY

RANGE- PROV. DATE ELEV. INTERVAL GRAD.
SECTION MEASURED | (meters) (meters) °C/km
155, GE- 44-16 1 122~ 3.3 CR-TER 716 .@ bt
1108 = - s 52,1
150 X
45,0
450 X
52.0
i&%” 6E- 44-12.1 122~ 3.@ CE-FFP e 1ge.@ 88.3 C
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141008 11207 45,3
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A bibliography of all pertinent geologic refgrenceé'is included with

this annual report and will also be included with the open-file report.
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WILLAMETTE PASS

The Willamette Pass area is located south and west of the Belknap-Foley
area immediately east of the city of Qakridge. The information for the
Willamette Pass area to be included in the open-file report is 1istea in
Table 4. These data inciude an aeromagnetic, gravity, and lineament study
map at a scale of 1:250,000 and a geologic map and geologic cross sections
at a scale of 1:62,500. Pertinent rock chemistry and potassium-argon age-
date results together with geothermal~gradient data will be presented in the
form of overlays on the geo]ogig map. Summarized in this annual report are
available water-chemistry data and geothermai-gradient dafa. These data will
also be included in the open-file report.

The implications of the aeromagnetic and gravit& data are essentially
the same as in the Belknap-Foley area a few miles to the north. In addition
to the trends observed to the north, the Eugene-Denio Tineament trends
N.65°W. across the study area, and a major east-west Tineament trends along
the North Fork of the Middie Fork of the Willamette River. This east-west
trend.a1so appears in the gravity data and as a Tine of Miocene intrusives
in the geology. As there is a major Miecene silicic volcanic cepter Jocated
within the Willamette Pass study area, the geologic setting is much more
complicated than the Belknap-Foley area. This volcanic center has been dated
at around 20 m.y. and represents a lower limit for the Sardine Formation of
Peck.and others (1964), which overlies this volcanic center.

Available water analyses are shown on Table 5. Unmixed reservoir temp-
eratureé based on silica content are below IZOOC; however, mixing models

calculated by Bowen in an unpublished report to the city of Qakridge suggest
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TABLE 4

Contents of open-file release
on w111amette Pass low-temperature geothermal resource area

Item Scale Comments
Aeromagnetic map | 1:250,000
Gravity map ' 1:250,000
Lineament map 1:250,000
GeoTogic map 1562,500 122°900'00" to 122°00' 00"
' | 43°30'00" to 44°00' 00"
Geologic cross sections 1:62,500
" Rock chemistry, age data, 1:62,500 Overlays on geologic map
gradient data, water chemistry _
Well and spring chemistry . -- Table
Geothermal-gradient/ -- ' Table

heat—f1ow data
Brief text  --

Bibliography -
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reservoir temperatures as high as 350m18@oﬁ fof some of the thermal waters.

For the open-file report, mixing models and silica and_sodium~p@tassium—calcium
témperatﬁres will be calculated for all of the spring and well data c0j1ected.
Mo holes have been drilled as part of the project, but a number of heat-flow
hb]es are available from previous projects, and several holes are planped for
1980-81. Available data are listed in Table 6. As is the case for the
Belknap-Foley area, the geothermal data indicate thé west-to-east increase

in heat flow toward the High Cascades, with the same or possibly slightly

iower background values of gradient and heat flow observed to the north.
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Locations and geothermal gradients for the Willamette Pass

low~temperature geothermal area.
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NORTHERN AND SOUTHERN HARNEY BASIN

For convenience of study, the Harney Basin was divided into two areas,
and individual open-file reports whose contents are indicated in Table 7 are
being assembled for each area.

An aeromagnetic map of the southern part of Harney Basin (scale 1:250,000}
‘contains the onity published geophysical data available for the Basin. On the
aeromagnetic map, an eliiptical pattern extending from Wright Point to Crane
in the area of Malheur Lake may be 1nterpreted; in conjunction with the geo-
Togic study, to be the site of a caldera. In addition, there appears to be
another caldera near Harney Léke along the west margin of the basin. |

A lineament study compiled for both northern and southern areas at a
scale of 1:250,000 indicates a complicated pattern of faulting. In the western
half of the basin, the dominant trend is the Brothers fault zone (approximately
N.450N.); in the eastern half, the dominant trend is the north-south Basin-
Range trend. The juncture of these two trends in the southéast corner oi the
study area is marked by complex faulting and lineaments, by stfuctura] doming,
and by recent volcanism at Diamond Craters. The juncture in the northern end
‘of the basin is marked by a structural discontinuity. silicic intrusions, and
alteration along So]diér Creek which may represent a right-lateral wrench
fault. | .

The geology of the bésin has been detailed on five 15-minute gquadrangles
and ten 7%-minute quadrahg]es reduced to a scale of 1:62,500. Shown on the
geologic map is a complex sequence of silicic intrusions, silicic ash flows,

and basalt flows interspersed with faults. The oldest rocks in the area are

the Owyhee, Steens, and Columbia River basalts, with ages ranging from



TABLE 7

Contents of open-file release
on Harney Basin Tow-temperature geothermal resource area

Item Scale Comments
l.ineament map of part of 1:250,000
North Harney Basin
Geologic map of part of 1:62,500 118°30' 00" to 119°15'00"
North Harney Basin 43°30'00" to 43°45'00"
Geologic cross sections 1:62,500
Rock chemistry, age data, ‘ 1:62,600 Overlays on geologic map
gradient data, water chemistry
Well and spring chemistry -— Table:
Geothermal-gradient/ - Table
heat-flow data ‘
Brief text -
Bibliography e
Aeromagnetic map of part of 1:250,000
South Harney Basin
lLineament map of part of 1:62,500 118°30' 00" to 119°30'00"
South Harney Basin 43°00'00" to 43°30'00"
Geologic cross sections 1:62,500
Rock chemistry, age data, 1:62,500 : Overlays on geologic map
gradient data, water chemistry '
Well and spring chemistry ' - Table
Geothermal-gradient/ - 7 Table

heat-flow data
Brief text ——

Bibliography ' -



12-20 m.y. The oldest silicic events are dated between 14.7 And 9.6 m.y.

The period of ash eruptions extends between 12 and 6.5 m.y. ago. The voungest
major sequence of rocks appears to be the hasalts capping the highlands on the
west margins of the basin and their related vent complexes, with age dates
ranging from 2.3 to 2.9 m.y.

As part of the project, age dateé have been obtained‘from several units
of ambiguous age, particularly various basaltic vent complexes scattéfed
throughout the basin. A1l the faulting in the young basalts definite1y post-
dates approximately 2.5 m.y., and some faults cut the Diamond Craters basalts,
which have a hydration-rind age date of approximately 15,000 years. The
alluvial fi11 of the basin does not appear to be offset by young faulting.

The water-chemistry data are shown in Table 8 and indicate moderate~ to
high-temperature resources. Several ground-water flow regimes appear to
exist in the basfh, and the effects of these different flow patterns must be
sorted out for complete analysis of the geothermal potential based on the
water-chemistry data.

The collection df gradient data, in the past, has.been Timited to logging
pre-existing water wells and mineral exploration borings with a very few
gfadient borings drilled by DOGAMI and USGS. Data from these holes are pre-
sented in Tables 9a and 9b., In view of the extensive evidence of persistently.
high temperatures, the exploration of this area could benefit from an extensive
program to drill holes deeper than 150 m. Limited i50-m deep drilling 1is
planned for 1980. Complete analysis must wait until deep dri]1ing'is carried

out.
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TABLE 9A. TLocations and geothermal gradients for the North Harney Basin
‘ low-temperature geothermal area. Data from published and
unpublished information in DOGAMI-SMU files. Standard error

shown below gradient value.

TCWNSHIP,/ GEOL. N LAT. W LONG. HOLE NO. COLLAR DEPTH UNCORR.
RANGE— PROV. ) DATE ELEV. INTERVAL GRAD.
SECTION . MEASURED (meters) (moters)  “C/km
PESS3OE~. HL 43~38.5 118-52.3  TILLER 2 1277 18.@ 8.7

27BR 7 Sr22/80 £7.@ F.E

' 26.9 2.1

87.@ 4.7

228 B2k~ HL 43-38.3 118-51.6 TURDY 1279 ig.¢ 68.1

2688 ' 5,231,860 48.0 3.6

2GS/ A=E~ Hk 43-32.1 118-52.8 TILLER & 1268 £.@ 6%.8

27ChB S5/22-,80 45.0 .8

45. 0 B2.4

iee.Q .5

5.8 8.6

199.8 2.4

225/33E- BM . 43-37.6 118-38.5 TEMPLE | 1268 ig.@ 2.2

27CDh L/20-80 i25.@ . 4

' 125.0 484, 7

138.0 5.1

225/ 32E~ HE 43-37.2 118-55.7  BLCKEURN 12689 15.@ £3.5

31DR G280 ’ 2.2

225/32E~ HL 43-36.9 1lip-52.8 RICE 126@ @ 149.0
34CC ‘ e L1-78 5. @

BRS/30E~ HL 43-36.9 118-51.9 HWY 2@ 1261 10.0 573.7

340D : : S/20-8¢ 3s.@ i8.=2

Js.e 181.7

Q. @ .3

16,0 354.9

62.9 6.2

235-32E~ B 43-36.3 118-49.2 HANSON 12589 5.0 74,5

eCe Srez2-680 51.0 1.7

225/, 32E- HL 43-36.3 11B-54.2 TILLER 3 1286 10,.@ 225.8

27ac . - Br2esae 25.0 2.7

25.0 72.4

S6.9 3.5



TABLE 9A. (continued)

TOWNSHIP/ GEOL. N LAT. W LONG.  HOLE NOC. QOLLAR DETTH UNCORR. QUALITY
RANGE- PROV. ' DATE FLEV. INTERVAL GRAT.
SECTION MEASURED  (meters) (meters) “C/kan o
EBS/EQE— BEM 43-35.6 119-13.7 FED-1-18 1462
1eMD 12, 877
248/ 32E~ HL 43-31.3 118-49.3 NINEMILE 1257 18,9 =273.5
1AD S16-00 a5, 0 3.8
o 182.5
=3, 8 2
52,9 155,77
120,92 1.7
120,98 97.8
160.2 .1
12.9 165.8
160.2 i4.1
245 32K HL 43-3a.2 118-54.3 STEVENS 1255 5.8 182.5
8pa DAl S a0 176.& 2.3
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TABLE 9B3. Locations and geothermal gradients for the Scuth Harney Basin
low-temperature geothermal area. Data from published and
unpublished information in DOGAMI-SMU files except holes S1,
$2, 53, V1, Lawen, MR~1 and MR-2 which have been published by
Sass 93_213 (1976} . Standard error shown below gradient value.

TOWNSHIP,/, GEOL. N LAT. W LONG. HOLE NO. COLLAR DERFTH UNCORR. QUALITY

RANGE- PROV. DATE ELEV. INTERVAL GRAD .

SECTION MEASURED {moters) (meters} ~C/km

245, 33E- M. 43-38.¢ 118-39.@ 53 1355 48, @ 82.9 A

ab 283,92 N~
59.@ 58.5 A
9.0 .3
245/ 32E- HL '43—28.3 ii1B~-43.9 LAWEN 1256 75.9 68.9 A
230D 150.a 7.4
245, 34E~ HL 43-28.9 118-35.0 52 1268 60.9 69.5 R
i9C 183.9 .
. e45-33E- Hi. 43-26.6 116~-36.8 CRANE 1257 3.9 5&.9 A
35AD TrELsvs B85.@ 7.1
e55/31E- HI_ 43-26.2 119- 1.1 BFZ~?511 1262 42.5 30.9 C
4BB S/16775 8.8 2.5

255,336~ ML 43-25.9 118-38.5 BFZ-7581 1274 18.8 188. 3 A

3BD 1182775 28.6 iB.

25533k~ HL. 43-25.2 118-38.3 ADAMS 1289 15.@ 115.8

1@BA 5-14-88 as. .

255,33k~ HL 43-25.2 118-37.7 ROSSBERG 1257 @ 6.8 A

11BRB Bs12/ TS 65.9 7.@
255,33k~ ML 43-24.7 118-39.8 WSB-1 1259 5.8 9.6
CH 514,80 B5.@ B
255-335E~ HL. 43-24.7 118-38.6 LSE~Z 1258 15.8 =6.2
iech 51480 21.e 2.7
255-33E- HL 43-24.5 118-38.5 WSB-3 1254 10.0 45,3
1eCh 51480 51.5 5.9
255/33E~ H 43-24.5 118-49.0 ARFORD & 1250 5.@ 27.4
= S5/14-80 55.@ 3.9
255/33E- HL 43-24.5 118-39.3 ARFORD 3 1250 5.0 6.8
SCh 5r14-2@ 185. @ 1.3
283 33E= ML 43=2% .8 118=37. 2 WSE<4 1285 1a.@ 9.1
1iCh ' ' 5/ BrB& E7.© 2.5
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(continued)

TOWNSHIP, CEOL. HOLE NO.

N LAT. W LONG. COLLAR DEPTH UNCORR. QUALITY

RANGE- PROV. : ' DATE ELEV. INTERVAL GRAD.
SECTION MEASURED  (moters) (meters) “CAkm
ESS?BBE" HL 43-24 .3 118-38.5 ARFORD 1 1256 5.8 £9.5
. 16A8 : Es 14,80 26,9 .9
5.0 24.3

i87. 5 i2.5

255,31 E- HL 43-22.8 118~ 2.@ 51 1265 =0.8 Bli.o
21D 192, 9 1.8
255/ 34E~ CHL 43-20,3 1168-35.3 WINDYPTL 1257 1.4 7.2
3J1CC . _ i 5 B-Bo JE, 3 .4
2E5/03E- ML 43-20.2 118-35.7 WINDYPT2 1253 19.2 5. 4
<CD L 8-80 58.6 4,2
265335~ HL. 43-19.3 11B-36.4 WINDYPT3 1252 5.8 B5.1
1iDC S Bren A5, B 3.9
25,336~ H. 43-18.5 1i8-24.9 N THMPSON 1257 ia.2 i88.2
130m ) 57 Q00 B2, 7.8

26?63®E— ¥ 43-17.9 119- 9.8 UI 125G

Ze5-235E- L 43~16,6 115-39.1 DEMIs 2 1268 1.6 z2.B
3388 s P00 6.5 2
C05/893E~ ML 43-15.8 118-37.9 DEVIS 1 1254 U ] 12.5
3sCC 57 TOER 34.5 1.8
275,33E- HL 43-~15,7 118-37.9 ALDERTON 1256 19,8 5.3
3eA B ToEMD 25,8 1.2
275/ 30E~ Hia 43-12. 2 1i8-5&6.9 HP-19 L2EH . B 13@=4‘
13Co &s BT .0 2.5
B, O Bli.6-

126,72 1.5

275/ 32k~ ML 43-13.1 119-44.2 UOLTOGEE 1335 20,9 49.8
23Rk Bri3s52 95.0 2.2
i2e.9 &7.8

198.8 .8

Pz B1.9

198, ¢@ 2.2



- 31 -

TABLE 9B. {continued)

TOWNSHIP/ GEOL. N LAT. W LONG. HOLE NO. COLLAR DEPTH UNCORR: QUALITY
RANGE~- PROV. DATL ELEV. INTERVAL GRAD,
SECTION MEASURED {moters) (meters) °C/km
278/ 33E~ HL 43—12.? iiBﬂﬁ?.S HECKLEY 1285s ig.@ i.@

2805 : E/13-89 2.5 3.8
275/30E~ ML 43-12.5‘118-59.? HP—48 1289 i@.a &23.2
21DDB Vs P .0 8.5
35.9 132.8

116.@ 1.0

2758/ 88E- HL 43-12.1 118-58.7 HP=-1 - . 13=2e 12.@ 16G.9
27ARCH _ Tr28s73 EE. @ 1.8
55.6 E5.9

5.0 2.9

275 20K~ HL 43-11.5 118-57.2 HPF-2B 1349 lo.@ 1i7.9
26DCB . P s 7S B &2 .4
SRS/ 30~ HL 43—~ 5.3 118-43.6 DiMND CRT 1277 1.0 39.4
36CC &/ 7B S4.@ 3.0
295925~ Ho 43~ 5.3 116-49. 4 MR=1 1268 55,4 8s.9
GB ‘ &4,.& 1.8
40,0 86.8

1. A -

29S/31E~ HL 43 5.2 118-50.9 MR-2 1260 57.9 5.0
BB : ' .8 2.@
89.3 B3.@

9.2 3.0

50.¢ 4.2

10@.@ .8
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POWELL BUTTES

The Powell Buttes area is located in bentral Oregon near the rapidly
groﬁing industrial and recreation area of Bend, Redmond, and Prinevf]]e.

The data compiled for the. area are shown in Table 10. The compi]ation of
aeromagnetic, gravity, and lineament data is at a scale of 1:250,000. Also
included are a geologic map and geologic cross sections for one 15-minute and
four 7%-minute gquadrangles presented at a scale of 1:62,500 as well as over-
lays for potassium-argon ages and watér-chemistry and decthermal-gradient data.

The aeromagnetic pattern across the area is essentially flat, whereas
the gravity map developed by Pitts (1979} shows a large, ovoid, northeast-
trending positive gravity anomaly of 15 to 20 mgal over the buttes. The
explanation for this large positive anomaly is not obvious., The lineament
study shows primarily northwest-southeast and northeast-southwest trends, and
detailed mapping indicates additional trends.

Samples have been collected for potassium-argon dating and for water-
chemistry analysis with’the available water-chemistry daté shown on Table 11.
Additional samples are not yet analyzed. A Tist of the Tocation of sites of
temperature-depth information is given in Table 12.. |

A geothermal anomaly was initially discovered by routine scrounge water-
well measurements which indicated anomalously high heat-flow values and geo-
thermal gradients in an area on the northwest side of Powell Buttes.
Additional Tlogging of available wells in fhe afea continues to indicate
anomalous conditions. At the present time, an area with a Tinear dimension
of at Teast 10 km and a demonstrated width of 2 km has gradients in excess

of 1OOOC/km to depths in excess of 200 m. The geologic controls on this



TABLE 10

Contents of open-file release

on Powell Buttes low-temperature geothermal resource area

Aeromagnetic Map - 1:250,000
Gravity Map | 1:250,000
Linecament Map 1:250,000
Geologic Map . 1:62,500
Geclogic Cross-Sections 1:62,500
Rock Chemistry, Age Data, 1:62,500

Gradient Data, Water Chemistry
Well and Spring Chemistry -—

Geothermal Gradient/ -
Heat Flow Data

Brief Text -

Bibliography —_—

Comments

120°45'00" to 121°07'30"

44°00'00" to 44°22'30"

Overlays on geologic map
Table

Table



- 40 -

system are not obvious. There is very little permeability in the rocks, and
most of the holes, even to depths in excess of 300 m, produce only enough
water from discontinuous ground-water bodies for domestic use. The cause of
the anomaly is apparently at depths in excess of 300 m and, based on the
measured data, has a femperature in excess of 40°¢ (the highest measured
bottom-hoTle temperature is 380C).

The geology consists of a central intrusive and extrusive complex of
presumed John Day age; i.e., 25-35 m.y., against which young flood basalts and
fluvial sediments onlap. Age dating of samples from this area is currently
in progress in order to verify the age of the complex, The rocks are generally
silicic in composition and are relatively highly ailtered; mercury prospects
are found along the western margin of the buttes, and there is some indica-
tion that the background uranium content of the rocks is above average.

Because of the proximity to a rapidly growing metropolitan area with a
significant amount of industry, this area is very attractive for development of
low-temperature utilization. A number of 150-m gradient holes are planned
for 1980-81; however, it is clear that holes at Teast 400-600 m deep musf he
drilled in this area to verify the presence of a resource and the temperatures

characteristic of that resource.
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Locations and geothermal gradients for the Powell Buttes
low~temperature geothermal area.
unpublished information in DOGAMI-SMU files.
shown below gradient value.

Data from published and

Standard error

TOWNSHIE/S GLOL ., N LAT. W OLONG. HOLIG NO. COLLAR DT TH UNCORR . QUALITY
RANGE~ PROV . DATE ELEV. INTERVAL GRAD .
SECTION MEASURED ({meters) (meters) ~C/km N
145~ 14E- BiM 44-21.1 121~ 6.3 SWIFT 874 25.0 q4.5 c

18C0C 418,88 6a.1 i.2
155,158~ ML  44~16.1 12¢-48.7 PRSTUDCO 936 7.5 68.0 C
18DA : PrI2-7Y 47 .5
188-14E~ HL 44-15.9 121- 1.7 CRABTREE S35 D
150D 4/ 16-86
15515k~ HL 44-14.8 120-57.6 POWBUTNE 986 15,6 196.,.6 R
2588 : 44 4.-8Q &5.@
| 535.0 7.1 A
172.8 2.5
155-15E~. HL 44-14.6 126~-85.7 - KOOPS 9398 15.9 i18.2
28RD Br1i/80 40.0 ig.2
49,6 5&.9
149.@ i.4
155-15E- Hi_ 44-14.5 120-58. 4 CRAIWFORD QS5 10.e B1.9 B
3eRC 4, 586 5. @ 3.7
155158~ “HL 4414, 4 120-54, & LOTE kil i8pz 46, TR.5 c
3eRD Sr20 7S ivg.@ B.7
155~ 15E~ ML 44~-13.7 128-58.5 DEASON 1ee7? 1g.@ 266, & B
31A/C 4/ 6,80 4.0 19.8
4a.8 &8.7 B
244, d 4,0
186-14E~ HL 44--13,7 121- 1.5 FLOCK Sgz 45, 127.7
3=BC ‘ ) &-16-Ba i10.© 2.3
z20.@ i11.&
125.@ 7.3
185-15E~ HL. 44-13.6 120-58.2 KRRANTH 2 1ied 20.0 5.5 A
31iDA2 : = =Vare ] : 122.0© 2.1
Sa.0 1.7 A
120.9 2
155/ 15E~ ML 44-13.6 12@-58.2 KRANTH 1 1iee 195.0 E9.2 B
J1DAL 28, 7e 225.0 .
16.9 3.3 B
225.0 1.6
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GEOL . N LAT. W LONG. HOLE NO. . COTLAR
RANGE- PROV . DATE ELLEV.
SECTION MEASURED  (motoers)
188/ 1 4F M 44-13.2 126-53.8 FHRNBEL lae3
3680 Qe 78
165-14E~ L 44~12.8 121~ 1.6 . HALLETT 1221
2B B 12779
165145~ HL 44-12.6 121~ 2.8 . SCHOOLHS 991
4DD Bri3-ae
165/ 14E~ M. 44-12.5 121- 2.5 MILLER 1983
acL &, TG :
1651 4E~ HL. 44-12,4 121- 2.1 POWBLUTMA 1=y
12R8 4/ B89
168714~ ML Ade=t2, 3 121- 2.3 JENSEN {215
108A | 87 8/80 .
1681 4E~ HL. d44-11,8 121~ 1.5 MATHERS 1988
1iCC 41700
18571 4K~ HL. dd=-11.7 181- .7 POABLT 1145
i1ne 4.1 T80
16571458~ - HL d44=-1%.8 121~ 2.8 MODINL =l 1904
16DAR . Y@L 78
165/ 14E- L 44=-11.8 124~ 3.3 GLF-PRED 10i0
iebC : : . [ 480
1651 4F HL 44-10,9 121~ 1.3 SAMTOS 1122
14CC D1 4,80
16871 45~ ML BB, 5 (Pl= 4,3 MILLER 253
000 Or12-088

UEITH
TNTIRVAT,
(meters)

29,8
155.e

5.2
TE.B

18.8
'g@u@

~1m AL
gip oo WS
28 ©6

T
DO 2O

S

N

-3y 3
FS S
ne 946

Gy
&

UNMCORR .

QUALI'TY
CRAD .
“C/km
128, 4 I
2.4
124,141 C
iz.e
1895, 9
12.8
252 .5 a
13.1
i12.9 A
5.9
i98.7 A
9.6
a1.5 A
4, 4
129. 4
4.9
&8. 1 A
1.E
2,7 B
1.5
148, 4 B
ﬁni
i&s2.2
!
ie?.2
5.5
g58.9
1.1
39.4
7.0
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TOWNSHIP/

(continued)
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GREOL. N LAT. W O LONG. HOLE NO. COLLAR DEPTH UNCORR. QUALITY
RANGLE- PROV ., DATE FLEV. INTERVAL GRAD .
SECTTON MEASURED (meters) (metors) C/km
168/1 4E~ HL 44-10.4 12i- 4.8 S.UVDLR R e 10.8 12.5
26D : B/1E/88 149.@ 1a. 7
16571 45~ HL 44~ S,6 121- 2.9  SHUMWAY . g@1 22.0 82.9 B
Z8AD b4 TG 65.0 3.8
110.0 10,7 B
158.56 2.1
185/15E~ HL 44— 8.9 120~84.3 H MARTIN 1276 40.0 B5.9
26 8/19-8@ 165.@ 1.2
50,0 5E.6
i40.@ .7
175146~ HL. 44~ 5,1 121- 1.@ LEWIS 1821 =l 74,1
23IRC .- - : - BERSBY 470, @ 4.9
135.0 £5.
170.0 g.g
175-15E- HL 44~ 4.7 120~57.6 BOWEN = 1036 i9.@ 34.2 B
20CA 4/16/80 120.9 2.1
175/16E~ HL 44— 3.1 120-5¢.4 GLOVER 1163 20,8 87.6
ua—».ggcﬁ--,-.a.-ur-.4---‘-—-.47..._4Ad-b'--hr~-‘ e T e, L A e el ~3mw - Wt - *u—-.v‘—«—m-wirs-:-a- %-4.:-67 .
5. @ . 43.9
119,90 3.9
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WESTERN SNAKE RIVER PLAIN

The part of the Western Snake River Plain to be inc1uded in the open-
file report consists of four 15-minute quadrangle maps . lata to be included
in the open-file report are listed in Table 13. The geologic map for this area
(scale 1:62,500) has been compiled from_pub]ished sources. Time constraints
have not allowed field checking. There appear to be several stratigraphic
inconsistencies in the maps that have not yet been resoived at this time.
Gravity and magnetoteiluric data have been compiled at a scale of 1:250,000,
and a local aeromagnetic map for part of the area has been compiled at a scale
of 1:62,500._ A Tineament map has been compiled at a scale of 1:250,000.
Available water chemistry, age dates, and hole locations are presented on an
overlay to the geologic maps. A table of water-chemistry data from the lit-
erature is presented in Table 14, and a list of holes logged for geothermal-
gradient data is given in Table 15,

Geophysical, geological, and geochemical data indicate that high tem-
peratures (+2OOOC) exfst at dépth, and a deép DOE-supported drill hole has
demonstrated a temperature of over ISOOC at a depth of approximately 2,300 m.
This, however, is a regional temperature,land higher temperatures can be

expected to occur at shallow depths in holes centered on geothermal systems.
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TABLE 13

low-temperature geothermal resource area

Scale
1:62,500
1:62,500

1:62,500

l:62,500
1:250,000

1:250,000

Comments
116°52'30" to 117°3C'CO"
43°52'30" to 44°15'00"
Overlays on geologic map
Table

Table



TABLE 15. Locaticns and gecthermal gradients for the Western Snake River
Basin low temperature geothermal area. Data from published and
unpublished information in DOGAMI-SMU files. Standard error
shown bhelow gradient value.

TOWNSHIEF,/ GILOL. N LAT. W LONG. HOLIZ NO-. COLLAR DEPTH UNCORR,.

RANGE—~ PROV . DATT: ELEV . INTERVAL GRAD.
SECTION ' MEASURED  (mcters) (metcers) ﬁiti"/km N
155438~ SR 44-12.9 117-26.5 MCERIDE 865 20.9 B81.4
34CD e 2489 He. 9 2.5
19.9 5¢%.7
145.8 12.1
165-43E- 5B 44-11.5 117-26.1 JERM 758 30.a 7l.2
i80R igr ar72 im0 1.5
165, 43E~ SB 44-11.4 117-29.5 BAMS 858 15.8 48.8
D ‘ 5 6775 65.9 7.3
&5, 18.9
115.@ E.4
165/ 43E~ SB 44-18.6 117-25.8  JGONE 758 5.9 38.6
1508 18r 5772 165,89 7@
jgs. @ Ta.5
3. 2 3.8
185-43E- 5B 44-10.4 117-23,8 LUALE 7R8 5@.0 51.5
130D igr 4-.72 129.9 5.4
13@.@ 94,7
178,98 2.7
165/ 43E- SEB 44— Q.4 117-24.4 JEME 749 49, ¢ £51.8
230D ids 172 112.8 2.8
119.¢ 29.5
178.0 13.6
175, 45E~ 5B 44~ 6.9 117-1a.1 Up--"P5—2 Yel 32.9 g97.3
BoA & 4775 B9.9
175-45E- 44— 6.8 117-11.3 BL_MSL T 18,8
anp S5 3775 s.e
R
1685.9
175 458 5B 44— 6.5 117-13.6 UN-75-23 g8i4 5. 82.0
205 ' o Brl2-75 i25.¢ 1.1

178 43E= HK dd~- G, 8 117-27.5  JGW 865 18.8 13%. 2

9CE C1er 2.72 = i2.@
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(continued)
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TOWNSHIP,/ GEOL. N LAT. HOLE NO.  COLLAR DEDPTH UNCORR.

RANCE- PROV. DATE ELEV.  INTERVAT,  GRAD.
SECTION MEASURED (meters) (motors) “C/km
175/ 44E- SBE 44— 5,1 117-17.4 JEPW 7i9 18.0 94, 4
11DC 1@, &772 37.0 z2.z2
1 7S/ 46E— xX 44- 5.8 117 1.6 UN-75-5 a2 5@.0 76.5
13AR 1@s22-75 156, @ W 3
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21cC s BT : 45.@ 12.1



TABLE 15. {continued)

TOWNSHIP, GEOL. N LAT. W LONG. HOLE NO. COLLAR DEPTH
RANGE- PROV. DATE ELEV. INTERVAL
SECTION MEASURED (meters) (metors)
185458~ SB 43-58,8 117-15, VALECTYZ 681 7.5

300k P POTT o, @
1895/45F~ SB 43-58.8 117-14. UAaLE Cli2 &ae 20.8
29BA2 P20 00 38.9
185 45E~ SH 43~58.7 11714, UALE Clil 93 19.a
Z9BA1, T2 80 17.5
185,455 SB 43-57.9 11713, COLERICK 98 .0
F2AB 87 180 ' TR0
190.9

TR.9

195/46E~ SB 43-56.8 117~ 6. WINEBRGR gen 15.0
SBD T IO B3 .0
9. @

250.9

1.2

269.5

195 45E~ &SR 43569 14711, Bil_MN=Ld gin 16.@
118C : 571076 B5. @
198 455~ SB 43-55.8 11712, N HARFER Bo6 28, 9
Sph _ e 178, 6.
170.2

05,5

195 44— =12 43-85,5 11719, JEP-1 Pl .2
SDD 01873 ) 156, 8
185,45~ S 43=-55.5 4117=-1i1. CH-1 835 22.¢
11cC : B8/83772 S
195,48 5B 43-05.0 117- B. Sk 844 0.2
18DB 71875 158.2
1957 45F - 5B 43-54 .8 117- 4, NC=hdld Prl 55.@
15DC 18,2776 : 150.9

' 20.0
E5.8

1595/ 45E= =R #Te=Fd 5 11718, CB=18 . g2 28,8
1400 : SQrF PATE 1452

UNCORR.
GRATY
K

ga.2
.7

24a.8
5

b

s
Nl
D

P
0
ENT R

o
=)
(2L NI S

[£3] [
0 s wg
iy e @UT

I
1]

)
LIGs

-] =
o m
e Ui

QUALITY

&



TABLE 15. (continued)

TOWNSHIYP,/ GLOIL.. N LAT. W LONG. HOLE NO. COLLAR DETTH UNCORR. QUALITY
RANGE- PROV. DATT ELLEV. INTERVAL GRAD .
SECTION MEASURED f{meters) (meters) “C/km

195/ 46E~ SB 43~54,.6 117~ 2.2 CO=M P07 12.5 135. 4 B
43CD ilr 476 37.8 2.2
195/44E~ 5B 43-54.2 117-22.4  WP-1 Y 21.0 87.3 A
19 o/ B30 395.0
195/ 44E— SB 43-54.1 1i7-18.3 SAP 3 713 10.9 50.8
22DA 7/ 230 9.0 1.3
195445~ SB 43-54,0 117-19.2 SAP 2 715 20.0 38,1
2atA : 7 2/50 55,8 2.6
10.0 37.5
62.5 3.5
195/ 445 SH 43-53.8 117-19.7 SaP 1 713 5.0 100.9
210D 7/ 280 4.0 4.8
48.0 73,7
195.0 1.4
5.6 80.5
143.0 4.8
159G/ 45E—~ SB 43-53.7 117-15.7 UN-75-1 879 20.0 92.6 A
30BR 6 4,75 150.9 .2
195 45E— SB 43~53.6 117-16.8 RDH-F 813 30,9 232.6 A
25BR PB4/ TR 70,0 7.1
195/ 45K~ SB 43«53, 6 117=11.7  GULF 843 30,9 11@. 4 =1
2208 7/24,72 115.@ ) _
195,458 SH 43-53.4 117-19.7 GULF g22 30.9 119.2 A
26BD ' oW Vs 175.0 .
198/ 45E— SB 43-53.4 117-13.@ CB-14 87e 10.0 9.8 A
288D 6/14.73 90.9 . i.5
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LAKEVIEW

The Lakeview area of south-central Oregon is one of the major foci of
this year's study (Table i16). Aeromagnetic and lineament maps have been com-
piled at a scale of 1:250,000. The aeromagnetic map indicates low values
over the deep sedimentary fill in the basin and higher values over the vol-
canic rocks of the Warner Range. The lineament map is dominated by northwest
and northeast trends, as outlined by the variations in the orientation of
the range-front fault. The geologic map was compiled on three 7%-minute
quadrangle maps reduced to a scale of 1:62,500. The compilation of the geology
was from a reconnaissance map by Walker (1965) at a scale of 1:250,000. The
only field checking has been along the range front, where detailed mapping
has been carried out in order to Tocate areas of alteration. These areas are
presented on the map. One area of interest which has not been studied is
Tocated approximately 5 mi north of Lakevjew, where a large deposit of sinterl
and cinnabar was located.

As the presence of warm water near Lakeview has been known for some time,
the object of this study was to evaluate the size of the geothermal system
and to determine approximate Tocations for production of thermal water for
use in commercial and residential applications in the city of Lakeview. The
geclogic setting is Basin-Range, with a major fault bounding the Warner Range
to the east and the Goose Lake Vailey to the west. The age of most of the rocks
is Miocene. Several age dates have been obtained in order to document the age
of the volcanism-in the area. The youngest rocks so far dated are approximately
9.5 m.y. o?d.

Extensive water~chemistry étudies have been comp]eted, and results are

shown in Table 17, with detailed interpretation of these data to be included
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on Lakeview low-temperature geothermal resource area
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Aeromagnetic Map
Lineament Map

Geologic Map
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Rock Chemistry, Age Data,
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Geothermal Gradient/
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Brief Text
Gravity Map

Bibiiography
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162,500
1:62,500

1:62,500

1l:62,500

Comments
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Overlays on geologic map
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in the open-ff]e report. Silica temperatures do not indicate the presence
of temperatures in excess of ]5000 in the system, although sodium-calcium-
potassium results suggest somewhat higher temperatures. Completely satis-
factory water samples of the actual hot-water system have not yet been

obtained.

A number of accessible water wéT]s were located and logged, and a total
of seven drill holes was drilied by DOGAMI (see Table 18). At a depth of
30 m, one of these holes intersected water with a temperature of 105°C and a
flow of approximately 400 1/m. Two other holes showed gradients in excess
of SOOOC/km, As a result of this study, at least one successtul production
well has been drilled during 1980 by Northwest Geothermal Corporation, who
plans to develop a system for commercial utilization in Lakeview. This
project appears to be well on its way with the drilling of the production

wells based on the exploration data obtained by this project.
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TABLE 18. Locations and geothermal gradients for the Lakeview low temperature
geothermal area. Data from published and unpublished information
in DOGBMI-SMU files. . Standard error shown below gradient wvalue.
TOWNSHIP/, GEOL. N LAT. W LONG. HOLE NO. COLLAR DEPTH UNCORR. QUALITY
RANGE- PROV. DATE ELEV. INTERVAL GRAD. o
SECTION MEASURED (meters) {(meters)  “C/km
385~ 20E~ BR 42~-15.4 120~21.5 B PLATO 1499 22.5 3°.9 C
2iDAC : Praisvye 4Q.@ 2.@
385/ 20E- BR 42-15.2 120-21.8 CL SMITH 1536 i7.5 8.6 C
22CBC Pr3ls78 39.0 3.3
17.5 BlL.6 C
S6.5 £.@
385-20E- BR 42-14.2 12¢-21.8 D LNDgsAY 1499 35.¢ B51.5 B
33ABB1 PR TY iig.0 1
170.9 76.7 B
247.9
S 20k~ BR 4z2-14.1 120-21.8 STKSBRRY 1492 i5.@ 379.4 B
33ABBa 3079 e, b 26.1
I852QE~ ER 42~13.6 12g-21.9 STRBY—li 1478 17.5 422.3 B
33DBC Tr31/79 J2.5 2.7
32.5 20.9 B
Y. 2.5
385 00E~ BR 42-13.4 120-21.6 LEACH 2 1470 5.0 65.7 B
330CD 8-23-79 i5.@
20,0 58,2 C
120.9
285 20E~ BR 42-13.4 120-21.5 LEACH 1 1487 2.8 5619.2 B
33DLC ‘ 8-23-72 0. @ .2 ’
65.0 185.2 c
180.@ .
IES/20E- BR  42-13.3 120-22.© EMCDONLD 1455 '
33CDn 872479
395/20E~- BR 42-13.3 120-21.6 INGLDEW 1478 20.e 348.8 C
4ARR 11~ S-79 30,0 .4
20,08 579.6 C
31.@ 4.7
IS 20E- BR 42-13.3 120-20.5  HMSLCAN3 1867 42.5 266. 4 B
3ABR 1,223,808 82.5 5.9
15.0 41@.7 B
49.9 26.8
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TABLE 18. (continued)

TOWNSHIP/ GBEOL . NOLAT. W LONG. HOLLE NO. COLLAR DIPTH
RANGE - FPROV . DATE WLV INTERVATL,
SECTION MEASURED © (meters) {(meters)
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3RDB 123,90
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3BCE 1-23-82 £7.5
17.5
79, 6
S/ 20E— BR  42-12.8 120~21.5 GSNIDR—WW 1482 7.0
4DAC PIELTS 12,0
i5.49
145.6
39S/ 2OE- BR  42-12.7 120-21.7 PR PN CO - 1453 12.5
4DCH ‘ 1/02,50 F37.5
12.5
175 @

AGE PYE HR  42-12.8 120-21,3 FRMT—WdL 1444

506 8- 1,73
395208~ BR  42-11.5 120-20.7 LKUTNLT 1453 42,5
15860 1,232,680 a5 . B
FES PO FR 42-11.5 128-20.1 BULLDANL  15a3 15,9
1 AEHE 172380 43,0
NS PO BR d=11.4 170-060.5 BULLCANZ 1404 12.5
15A00 12530 7.5
IS DOE~ BR  42-11.4 170-28.3 LEKUWSIMP 1463 5.0
15AED 11,1579 200. 6
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TABLE 18. (continued)
TOWNSHIF/ GEOL. N LAT. W LONG. HOLL NO . COLLAR DEPTH UNCORR.  QUALITY
RANGE— PROV . DATE ELEV. INTERVAL  GRAD.
SECTION MEASURED {(meters) (meters) °C/km
358/ 20K~ BR A4F-10.7 128-26.5 MTCHTT 2 1475 29,9 1i1.8 C
22ABA T8, 79 66.5 i4.9
39S./20K— BR 45-1G. 4 120-26.5 JACKSON 1456 20,8 99.9 B
22ACB 8-24-73 65.0 4.3
49521 E~ BR 42~ 9.6 128-15.4  REPK-1 2865 1¢.@ X
294D Pr22-.73 35.0
395-20E— BR 42— 9.4 126-20.6 BARREY 1566 32.5 432.8 [
270BB 1-23/86 e, .
41S5-20E- BR 49— 2.3 128-18.5 ROCKFRD1 1451 a25.@ 405.1
iCARD & 9-80 £5.8 .1
' 66, @ 126.@
ilo.a .1
110.2 39.2
21e.9 .G
310.@ 54.3
415.@ .1
11e.@ 44 4
415.8 2.2
415/50F— BR 40— 2.1 170~-18.3 ROCKFED2 144¢ 1¢.© 53.2
1CCD 67 986 ize.e .1
415-20E— BR 42— 1.1 120-17.9 SWINGLE 1469 5.8 83.9 c
13R0R5 8723779 2B.@ 14.9
418 21E~ BR 42~ &5 120~-17.8 GILMORE 1457 iD.a el.z B
18CBC 8-23-79 73.@ 8.4
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ALVORD DESERT

The open-file feport for the Alvord Desert will present primarily the
results of a literature study, although a total of ten 7%-minute maps, redﬁced
to a scale of 1:62,500, have been compiled and field checked. The data avail-
able in the area are shown in Tables 19 through 21. The emphasis has been
somewhat Tess than in the other areas because of the general lack of potential
utitization of low-temperature fluids in this rather remote and sparsely
populated area of southeastern Oregon. There is, however, significant inter-
est in the high-temperature resources of the area, as indicated by the sale

of KGRA -lands to Anadarke Production Company, Getty 0i1, and Al Aquitaine.
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TABLE 19

Contents of open-file release
on Alvord Desert low-temperature geothermal resource area

Item . : Scale Comments

Aeromagnetic Map 1:250,000

Audiomagnetotelluric Data 1:250,000

Geologic Map 1:62,500 118°15700" to 118%45'00"
‘ _ 42°15'00" to 42°457007

Geologic Cross—Sections 1l:62,500

Rock Chemistry, Age Data, 1:62,500 Overlays on ygeologic map’

Gradient Data, Water Chemistry
| Well and Spring Chemistry : - Table

Geothermal Gradient/ —— Table
Heat Flow Data

i Brief Text -

Bibliography —_
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Locations and geothermal gradients for the Alvord low temperature

Data from published and unpublished information

(1976). Standard error shown

TABLE 21.
geothermal area.
in DOGAMI-sMU files except holes MH-1, MH-2, AD-1 and AD-2 which
have been published by Sass et al.
below gradient value.

TOWNSHIF,/ GEOL. N LAT. W LONG. HOLE NO. COLLAR
RANGE- PROV. DATE BELEV.
SECTION MEASURED (meters)
33§§SSE- BR 42-40.6 118-21.6 M2 1235
335/34E~ BR  42-49.0 118~27.2 MCW 1299

24RB 73R, 73
33?235E— BR 42-33.7 118-21.5 MH-1 1285
355;35E~ BR 42-32,2 118-26.6 RD-2 i2ze
355534E— BR  43-32.2 118-20.2 AD-1 1220
IS/ IGE~ BR 4p-18.2 118-16.7 G-11 1366

Z28AR 730,73
205/ 37E- BR  42-15.8 118-19.1 SP-19 1430

2488 \ 72873
385/ 37E~ BR 42-15.3 118-2¢.8 DH-19 1430

23CC .

72873

DEPTH UNCCRR. QUALITY
INTERVAL GRAD.
{meters) OC/km |

10.9 284, 9 a

- - ‘

35.a 2.0

16.@ 2689, 2 A

5.0 .8

25, »®
240, @

49.0 14&.2 ol

51.@ .56

54.% 73,9 [a}

61.@ ‘

88. 4 8.8 =)

9B, 7 .3

55.@ 75.8 A

5.0 .3

R

16,0 139.6 &

5.0 13.7

19,9 -83.9 a
182.9 1.2

12.9 86.5 a

ER.@ 3.9
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LA GRANDE

The information available for the La Grande area is shown in Table 22.
There are several thermal wells and springs in the La Grande area; however,
they are somewhat distant from the main population center. Magma Power
Company drilled a 900-m deep well to intersect a fault near Hot Lake in 1972.
However, maximum bottom-hole temperature was reported to be only 80%c. A
total of four 7%-minute quadrangle maps were mapped by an independent sub-
contractor and have been published previously as DOGAMI Special Paper 6.
Available water-chemistry data for the area are shown in Table 23.

Three holes were driiled in the immediate vicinity of La Grande by DOGAMI
as part of this project in order to evaluate the possibility of warm-water
flow along the frontal faults close enough to the city to be vreadily used for
Tow-temperature applications. MaJor drilling problems were encountered
because of the rubbly nature of the rocks at the surface on the downthrown
block, and maximum depth reached in the holes was oniy 100 m. A temperature
gradient of 90°C/km was observed in one of the holes, and the temperatures
were warm enough to justify installation of a ground-water-return heat-pump
system for the adjacent county hospital. Further evaluation of the possible |
high gradient observed along the fault would require additional deeper drill-

ing in a very difficult geologic setting and could prove to be quite expensive.
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TABLE 22

Contents of open-file release
on La Grande low-temperature geothermal resource area

-

ITtem Scale Comments
Geologic Map 1:62,500 117°45'00%" to 118°15°'00"
45°07730" to 45°22'30"
Well and Spring Chemistry - Table
Geothermal Gradient/ -— Table

Heat Flow Data
Brief Text —

Bibliography _



Locations and geothermal gradients for the La Grande low

TABLE 24 .
temperature geothermal area.
information in DOGAMI-SMU files.
gradient values.

TOWMSHIP/, GHOL., N LAT. W LONG. HOLIE NO.
RANGE— PROV . DATL
SECTION MEASURED

25/ 37E~ BM 45~-21.8 118~ 7.3 THOMAS
25DB Braa- 77
35-38E- BM 45-23.0 118- 4.1 HIGHDEPT
48D 8,228,777
35/359E~ BM 45-19.7 118- 2.7 ISLCTYCM
30C B-23-77
35-39E-- B 45-19.7 117-54.2 HAMMAN
2CDh g8-22-77
35/ 368E- BM 45-19.3 118~ 5.9 MID SCH
TADA 2/ 6s88
35-38E~ BM 45-19.1 118~ 6.2 CENT SCH
TAED 2 5.8
3%-38E~ BM 45-19.1 118~ 6.3 LER HOSP
REC 12-14-79
3539k BM 45~-18.9 117-57.2 WE I SHRAK
8DR : 18-26-79
I5r40E— BM 45~18.1 117-47.2 COVE 2
14CB 2 8-24-77
35-40E~ BrM 45-18.@ 117-47.2 COVE 1
14CB 1 8-284-77
28/39E~ BM 45-16.5 117-56.5 B JONES
28AC 8-247°7
45/ 40E~ B 45-13.5 117-51.7 UNIONCTY
188A B-23-77
45/ 40K~ BM 45-12.8 117-51.7 UNIONGRN
18CD Br24/77?

COLLAR
FT.EV.
(meters)

1143

837y

829

Bi4

859

875

895

822

&rg

a7

821

845

848

DEPTH
INTERVAIL
(metors

20.6
159.9@

92.9
159.a

UNCORR.
GRAD .
°C/km

32.5

36.4
.6

.y
fars
g

“l

I‘uﬁ )
e ©m

# nd

in
=\l g

3 -

Data from published and unpubklished
Standard error shown below
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