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‘GEOTHERMAL STUDIES IN THE VALE AREA, MALHEUR COUNTY, OREGON
o o , Don Hull, Evcbn'ofnic Geologist :

The Oregon Depariment of Geology and Mineral {ndustries has been engaged in studies of
Oregon's geothermal energy potential for the past 10 years. The results of these activities have been
published in The ORE BIN (v. 28, no. 7, p. 125-135; v. 29, no. 11, p. 209-231; v. 34, no. 4,

p. 68=71; v. 35, no. 1, p. 6=7). Detailed studies of heat flow have been conducted since 1972 in '
the vicinity of Vale in northern Malheur County, southeastern Oregon (see map) under confract with .
the U.S. Bureau of Mines. The studies, initiated by R. G. Bowen in cooperation with Dr. David D.
Blackwell of Southern M ethodist University,are continuing, and a detailed report is being prepared
summarizing the research to date. The preliminary results are being released in the hope they will

~aid in the exploration for and development of geothermal resources. -

The final phase of the current geothermal investigation of the Vale area,. consisting of the
drilling of five holes to obtain heat-flow data, was completed in May and June 1975. All gradients
are uncorrected for topographic effects. Hole locations are shown on the map. E :

Four.of the five holes in the Vale area were drilled to a depth of 152 meters (500 feet) in silt-
stone of the Idaho Group of Pliocene age. Hole VN-75-2 was drilled in silty claystone from 0 to

- 95 feet and in altered basalt(?) from 95 feet to-a total depth of 203 feet. Drilling was done by a
~ combination -of air rotary, down-hole hammer, and coring techniques. - - '

Hole VN-75-2 encountered warm artesvivan water at a depth of 105 feet which flowed at a
rate of 10 to- 14 gallons per minute with a temperature of 75°F (24°C) and a well-head pressure of
5 pounds per square inch. The average gradient was measured after the hole had been cemented to

- stop the artesian flow, but the gradient reflects the presence of the thermal water at shallow depth.

~ The Department. also has a continuing program of measuring temperature gradients in pre-
drilled holes, such.as water wells and mineral exploration holes. ‘The results from holes measured
from 1971 through 1973 were placed on open-file status in March 1975 (open-file report 0-75-3).

_ Information from holes probed in 1975 to date are included in the following data. - -
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TLOCATION: KAMELA, GREGON ™~~~ 7 7T

HOLE NUMBER: 1-35¢36

DERPTH -
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___DATE WEASLRED:

11/15/7%

TEMPERATURE

SRy A
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HOLE NUMBER: 3-47826 - -
e _.DATE MEASURED: J4/23/7%. _
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“TLOCATIONT BAKER, OREGON T
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-‘F;nmr _ COVv\ws B-L.M'. 'W'C\\_f C
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TEMPERATURE-DEPTH LOG

Location  Nwk NvE sec. 30, T. 19 S., R, 46 E., Malheur County . -

Company_Burd. Drilling Co. __Drill Hole No._UN - 75 -1 _

" Date June 4, 1975 Depth Drilled 500 ft,-152 m. - zero Depth 8885 ft. elev,

Probe, cable, Bridge  BR-1 / WB-3 ~ operator  E.Widman - D, Hull

Comments - Dry hole; no water in PVC inner casing

Depth - Resistance  Temperature -'ATZAx' - comments

5m 5304.5 ohm _13.2°¢C

0 s000.6 N Y & R
— — . 4,8° e
15 4952.5 . 1 o

‘680.:'

J200  useB2 - 1525
— : : 850

25 u&ig" 15,67

30 . 4mo.o 16,1

35 . 4620.0 16,62 -

w5388 ' 117,06

L5 4L53.3 | 11,53

50 372,71 199

55 L29h6 184,

6o - a1 1891

65 4139.7 . I 19,36 B

70 . L070.8 1978

75 . 3990,0 o 20,28

g0 3074 20.75

8 - 3838.8 T e

90 3Mwsr | 21.69

95 - 3718.5 - '22.67 ) r
o A | 1007
100 3647,6 | 22,57 —

- G-



page _2  of 2
TEMPERATURE-DE -L

Location L:anoln Bench NWk NwE:, sec. 30, T. 19 S., R. h6 E-s Ma.lheur Cognty 2

Company __Drill Hole No. VN -175 -1
Date June 4, 1975 @ Depth Dr‘illed 500 ft,=152 m Zero Depj:_h
Probe, cable, Bridge_ BR -1 / WB-3 _Operator E. Widman - D, Hull
Comments_ e : :
Depth . o Re’sist»ance _ ' .Tén_tpgrature o 'A'T(Ak" | Comments .
_ S | _ _
A - 90_°C/km
1105 035833 . 23,02 ST
: | - .90
110 _ ‘ 23.47 ‘92
115 . 3458.8 - 23.93 o
‘ —— , ‘ . 95
120 . 3396.2 S .41 - o
125 - 3332.5 - 24.90 _ —2_—_
; | — 1100,
130~ 3268.9 | 25.40 : "
- : 92
140 3148.7 - . 26,38 -
- A 9
5 3091.0 26,86 ,
. : ' _ 90
150 | 3038.3 - 27.31 —_—

. s . C o s
Av. grad, from 15m -150m= 9.9 ~ C/km

T i n 20m - 150 m = 92.8 ° C/km

F our or myrg readlngs were taken at each depth J.nterva.l and
¥ the resistance values shown were

semilog plots of the sets of readings to infinite time.
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TEMPERATURE-DEPTH LOG

Location Nvi of NE%, sec. 8, T. 17 S., R. 45 E, - Malheur Ccl)'.;,Oregon'r |

Company_:Burd Drilling Yo, ‘ Drill Hole No._ W -75-2 '
Date_June .4, 1975 Depth Drilled_203 ft - 62 m Zero Depth_ 2,365 ft. elev, -
Probe, Cable, Bridge BR-1 / WB -3 =~ operator_E. Widman /D, Hull
Comments_ . : - o
Depth -~ Resistance ' ‘Temperature ATAX Comments
5m o T S , not read
10 4340.7 e 18,17 °c, e -
. ,  310° C/km.
15 4L079.8 Co19.72 L
20 3775.6 _ 21.69 o
. ' — ' - , 308
25 3554.,0 23.23 -
- - j - 158
30 3447.8 | 24,02 —————
; ' - 80
35 . 3393.7 : 242 -
| ' — 62
L5 3329.5 " 24,92 I —
50 . 3177.7 26,1 -
) T ] 30
60 o 3117.6 ' 26,6l -

Av, grad.l5m - 60 m = 153.7 °C/km

20m -~ 60 m = 123,8




" page 1 of _2
TmPERATQRE‘DEBTH m

Location NEl °f SE%, sec, 2, T. 17 S., R. L5 E., Malheur Count.y, Oregon

Company, ‘ Drill Hole No. VN-=75-3 S
Date May 13,1975 4:15Pepth Drilled 500 ft - 152 m Zero Depth___ 2,760 ft..
Probe, Cable, Bridge BR-1 / WB—Q ' ' Operator__ D, Hull ‘
Comments . . o . .
Depth’  Resistance - Temperature ' -A'IZAx' Comménts
5m 4690 ahm 16.25°G¢
| . — - =390%,
10 5077.1 | 14,30 : _'&n'
, | — 0.
15 . 5078.0 14,30 -
” ' , _ 32
., %0 043.6 SR VAN -
' : g 5 h ‘ . lh b2
25 - 5000.7 14,67 L8
30 0 4952,2 | | 14.91
_ . _ ‘ - . 60
: ' - 66
KO ey, 15,5k
— | - 50
45 LTT7.7 | 15.79 -
— . _ . — - — 6l
50 . 4716,0 16,11 -
) * e . . ‘ ‘ ! .. ’ .- . 8 ‘ ‘
55 LoL2,L 16.50 . —L—
‘ . , 72
60 . L576.,0 | 16.86 -
| T . 8l
65 L4,98.6 o 17.28 EE—
‘ . — 82
70 L425.0 17,69 .
A N | - 9
7”5 4342.5 18,16 —
50 s, 800 . T
S — T , 88
&% B175.7 19.4 T
' 70
9 © BT 19.49 A
' 3 70
& w0610 19.8% —
} - : .8
100 3993.9 | 20.26 R -
| ' 82
105 - 3930.3 ~ 20,67

- 7'_‘_



page _2 . _of __.2

T RE-DEPTH L
Location : _ .
company ' ___Drill Hole No._ WN-75-3
Date May 13,1975 Li15 lﬂ@pth Drllled o Zero Depth
Probe, Cable, Brldge . Operator___. D, Hull
~Comments_ : _ ' - -
Depth -  Resistance Temp .eratui'e -&T[AxA | Comménts
. ’ ‘ ’ ) . P o \ . ' N :
105 m 3930.3 ohm _ . 20,67 G o -
, ‘ A - N ] 84 C/km
. , | 9k
115 379348 ©21,56 . S )
. 50 |
120 3756.6 21.81 _
125 . . 3728,2 5:20 PM 122,01

_Av, grad, 15 mto 120 m = 21.81 - 14.30 /105

7.5 ° ¢/im

(Av. grad; 20-120 m 73.5)

Sl



‘Location

TEMPERATURE-DEPTH.LOG

' page.__

Company,

QNE% of SW%”see.‘lé, T. 17 S., R, L6 E;, Malheur County, Oregon

]
i
I

Burd Drilling Co.

Date June 4, 1975

__Depth Drilled

Drill Hole No. VN-75-4

5001 T) = 152 m

Probe, Cable, Bridge WB-3 / BR-1
Comments Cgrregp irrvigati Qn nphj.ll to south fmm d.]:i.ll a:.t.g

Degth “
. 5.m_:

Resistance -

5508,9 ohm

Temperature
| 12.32‘

zero Depth 21520 ft.

Operator D,Hull L Be Widman

10

'5279,6

_13.35'

15

5128,8

C 14,06

20 -

5029.3

14,53

. v

14,880,3

15.27

30

477243

35

- 4673.0

15,82

16,34

10

15835

L5

L487.2

17.34

50 - L3947 17.86
55 4299.5 18,1
60 " 4206,1 - 18.96
65 1.6 19,51
70 4026.6 20.05
75 392L.5 20;72if_'
80 331347‘ 21.43
85 3730,6 21.99

30

 3648.6

22.56

95

3588.2

22.99

100

23.56 -

105

3433.3

24.12

—=7I= -

;ATAAx
206 %/km —

‘ iLz .

oy,

" us

110

108

86
1y

112

‘Comments'

TR =

i

104 !
104 f
'110 i
o é
10 |
o b

- 08 - i
N 1

. 134 T ?
o T
U2 1
n2 :
Ak ?
|

.



Location

TEMPERATURE-DEPTH: LOG

Ccompany.

Drill Hole No.._ YN-75-)

Date_June 4, 1975  pepth Drilled 500 ft. zero Depth

Probe, Cable, Bridge o Operator_ D, Hull / E, Widman

comments

Depth

105 m

Resistance ' Temperature A'_T[A'x. Comﬁents

34,33.3 ohm 2120

110

, _ . 138 C/km
33444,0 | 2.8 o

115

| 12
3264 25,3

. 120

} , 138
3179.7 o 26,12

"125

, —— 110
3113.6 26,67

118

120

116

11k

130 ? 30139 _' 27.26
135 agrs8 27,86
110 . 2911,1 : 2844
145 28147 29,06
150 27840  29.63

Av, gradient from 15m -,15Qm

115.33°C/kn -

v ommu0m: g

-77= .



'T RATURE-DEPTH. L

page _ -1

NW% of NEz, sec, 13, T. 17 S., R. 46 E., Malheur County, Oregon

—-I3-

e e e S R 47 A o, e S e s

Location
‘Company , _Drill Hole No._ VN-75-5
Date June 3, 1975  pepth Dr:.lled 500 ft, - 152 m Zero Depth ZLQOO ft.
Probe, Cable, Bridge_BR-1 / WB-3 operator__E, Widman / D. Hull
Comments - _ —
Depth - Resistance ‘Temperature AT/Ax  Comments
5m 561407 20hm 11.86°%°¢ »
) ‘ 380° C/km -
10 192, 13.76 -
‘ 5192,4 3.7 "
15 5122.2 14,09 - —
, 70
20 | SOL9J+ . ]JL.@ s
25 - 4988.4 14.73 ‘
66
30. v 15,06 T
39??-0‘ 15 6
: 15,39
35 1,856,8 53 P
LO 4789.2 15.73 o
. 68
L5 - L724.0 16,07 -
: . . 68
50 - L659.7 - 16,41 - R
55 4592.0 16.77. :
: . 72
60 4526.,2 '17.13 f
. Y/
65 Li59.5 17.50 -
. : 72
70 4394.8 17.86 —
- T4
' 0.0 <
75 433 18.23 -
80 l"265‘5 18,60 - ' .
‘ — 82
- 85 . 4197.6 19.01
: ' Tk
90 - 4135.1 19,38 -
| - 92
95 4060.1 19,84 -
: - ' 56
100 L0164 20,12
86
105 3948.0 20,55




e P'aige, - 2 of 2 ‘

Location

Company Drill Hole No.. VN -75 - 5

Date June 3, 1975 Depth Drilled_ 500 ! . Zero Depth

Probe, Cable, Bridge -1 / WB-3 ___ Operator_ E. Widman / Ds Hull
Comments ‘ C _ o R o 7 . A

Depth’ | Resistance ‘Temperature A ‘A-T[A.'x ~ Comments

105 m E v 394,8,0 -ohm ' - . 20.55 0. Ce °o . -
: . — 80" C/km
110 3886.2 | 20.95- R

, : - _ 76
115 3828.1 . 21.33 —

— | N
J1200 3713 | 21,70 - ‘

‘ _ — 78
125 3716.1, - 22,09 —

, T
130 3662.6 ' 22,46

- - - 78
135 f‘ 3608,2 - 22.85

- - h
40  3556.0 | | 23.22

— ‘ — 4 76
5 3504.1 23,60

80

150 o 3450.4 . 24,,00

Av, grad, 15m-150 m = 73.4° C/kmv

 Av. grad; 20m-1510-'m%p 73.5.

i e o e
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page

9'50 SE'/‘f sec‘3 —vrrsve ys f

- Company_D¥wed Wy Winfied Pace _ Drill Hole No.
Date 4w\ 1, \415  pepth Drilled__ 65° T&.

Zero Depth

" probe, Cable, Bridge BR-\

Operator

Qe Qoway ¢ A Hu‘\

Conuhents ‘?{“*"‘ L é”“o m P pump T&S’(‘e's\ o ‘WY- 21 {3 wxs.: Prior Yo ,\n'\%, Y
o Degth . " Resistance \Terr'\peratu::ef AT/x comuents
S 110 5344 > ‘ ‘ ! , _
§ s‘ - \1 °°-% . E;ag‘j 136 6‘, c .
t ?gg [ - : ; o
o ;:,,““J;,}n» , 246.6 _}0“‘_/\(*\ -
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ol B e
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g 35m ‘58 ____4_710
2 . 100 II57.5 :
t‘ 10 37 '3 (6.0 T
! K2
V'84,°”‘ llllo: 47458 , 38 | -
| ' f 17 €2~ - | m watn.
2 A 7.1 SR V" .'2,4-
&M e B 1921 | 'F,‘d““"”‘?
<y ‘ - g” 20 65 'za,@y? a 6 l
- { My 2070 ‘ - o
€9 _asfea 22,97 SRR
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5 A 2
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Y AR 7/ %29

log . 3518 234
. . / ~/5 -

ek udma
-f [ucf M.a’t an




 Company_ .

. hate Apn\ 1, nws

.. Probe,
'Comments‘

“_1'5",

o tch
138
1o i

ﬂLoéation

© TEMPERATURE-DEPTH LOG
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;'3565
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236\

34&7 )
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- -Company

RS L e T ,' B Paée - of 2

- TEMPERATURE-DEPTH_LOG

7 location SEly, seer7, T Vs, mi3 = - Malhewr G- Havey Schaffer Ranch

Drill Hole No.
wou 1p

| Date_thay. 6, \1§ __ pepth Drilled.

- probe, Cable, Bridge®R-!

Zero Depth 2,890 &

h5¢66

16 91

5

Uom

' A‘_l'-tsss_‘i-

1697 -

e

%Sn»

¢svo;zk:

- \'7_.05,

16

)7 -

- operator ©»- Huwll
comments___S¥~ @ \s5 ff- deep e _ __

S Deu%lq : “Resistance - Temperature - ATAX o V'__c_’_gwr’@_yants ,
: 5'* - 2 1‘.‘\33 » Q.53 © %e ’<:/k ' RQPIA- i ft
T ATse 78 ™ - N
om' 3 3 343 T w

7 10 iy ; .
;8 - 24
Wm g 43 o5 - o
g ° Ay v - . 58
3 Ty : - ———r—
20m 5 s 1w, 34 ‘
2 120 .
S g }‘% o . go
- | I, LI
-1 § e -
‘ . B 4y
46 - :
o T T? _ : ya
- ' : % —r
§_ f03 o . lo=
R | 1574
AT 22 T
Tcg_..\w,,,mf-'
59 m o *‘\6"3 195.87 1 st 3 2 2.l
: — S 42 e : -
{ 55 . ¥y ale 16.09
60“' . 46339 ‘tl ) 16-2€ ) o s"”’ léY‘T‘)'?“Yo\b;-Hl?
& ) -3 *‘}5 | . dv‘g .'\'b con ng lon
65 m 46?5 _ \6.44 — CC G5 - t6us.0
: . _ : 10
N W e n
10, U H6EY 46 35 .3 Tor V65§ < ﬂ‘es‘?\o -
15 4620 e.¢l — ck 46281 TtTg
" ) > . . : % —— l: - -
8o, Y614.4 *os 16-65 . O ey ot

| &6 5
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