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Introductlon

| ‘Geothermal resource assessment act1V1tles durlng 1979 have 1ncluded tem-
perature~grad1ent and heat- Flow 1nvest1gat10ns, geochem1cal 1nvestlgat10n of
m1neral and thermal sprlngs, geologlc mapplng, a re31st1v1ty 5urvey, reg1onal
grav1ty measurements, and preparatlon of geothermal resource maps For Washlng~
ton. : ; ‘ " | |
| The State of Washinoton‘thus far has reoeived‘verw'littlefattentionvfrom
| v‘prospectlve geothermal developers. ConseqUently, the geologic, geochemicaI,
nd geophy51cal data base w1th respect to geothermal has been elther scattered v
or nonex1stent.~ Our assessment efforts have therefore, been prlmarlly d1rected
toward synthe5121ng and 1nterpret1ng ex1st1ng data and pr001d1ng reglonal geo—
: phys1cal and geochemlcal data bases where none have prev10usly ex1sted

’ Attentlon vas focused on the southwestern Cascades oF Washlngton durlng
1 1979., In 1980 the focus W1ll shlft to the southeastern Cascades and south-

western Columbla Ba31n, where prellmlnary data seem to 1ndlcate good prospects

gfor d1rect&use geothermal resources.

’Te_perature-Gradlent and Heat Flow Investlgatlons'
Shallow dr1111ng and measurements ‘of temperature gradlents 1n ex1st1ng

K wells vere accompllshed in the following areas, 1) the Covlitz Rlver valley
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between Interstate 5 on the vest and White Pass on‘thereast, 2)1the Mount -
“ St.’Helens'area, and 3) the,tamas area,tlocated ln Clark Countyteast of
Vancouver, Washington. o ' -

In the Covlitz River valley; usaable temperature gradlents vere med-

: Suredfin about 22 vater wells located in the Western portion of the valley,

- ~generally betveen Interstate 5 on the west and the City of Morton on the

'eest._ Temperature gradlents in these wells are generally 30°C/km or less.

© . Two gradients measured in exlstlng vells located to the east of theyClty
‘of Morton and'gradientsbmeasuredvin five of the six 5ﬁ0 foot deep'oradient
wellsidrilled during 1979 betueen the town of Randle and White Rassb(both'to
the east from Morton) are-46°C/km and hioher.' This suggests that the'transi-
' t1on between "Puget Lowland type" gradlents of about 30-40°C/km or less and
"ngh Cascade type" gradlents of about 45°C/km ‘OF more occurs between the C1ty
of Morton and the town of Randle. The transition appears to be falrly sharp
(perhaps 5 m1les or less in width) and seems to occur closer to Morton than
to Randle. |

_In the Mount St. Helensvarea, there are no existing’wells}exeeptvfor
three“holes‘drilled during 1979 by theiDivision. Gradients'have béén’}ea-'
sured in tvo of these holes. The temperature gradlent for St. Helens No.»l

dr111 hole, to the north—northwest of Mount St. Helens, 1s very Tow at l9°C/km,

» and appears to be affected by local hydrologic condltlons. In St Helens No.,2

drlll hole, to the vest of Mount St. Helens, the grad1ent is. 38°C/km. The
'yth1rd drill hole, to the east southeast of Mount  St. Helens, has not been mea-
sured because it 1s 1nac0851b1e 1n the w1nter.‘d V‘ |
In the Camas area, several gradients measured 1n ex1st1ng water wells
“located to the west of 122°20'W (about the longltude of the City:of Camas)
y1elded temperature gradlents of less than 40°C/km. Two water wells located

-‘to the east of 122010'w. produced gradients of about 53 and 69°C/km. Two

. gradlent vells drllled by the DlVlSlOﬂ near Camas produced gradlents of 31-

8°C/km and aBQC/km. The former vell was drllled in Tertiary volcanlcs
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RESULTS OF HEAT-FLOW ORILLING, 1979, SOUTHWEST CASCADES, »:SHINGTON

L Location S6S Spud Completion  Elevation Depth Bottom-gole Grgdient.
Well Name " N. Latitude W. Longitude Quadrangle Date Date M. M Temp., C C/Km
Longmire 46° 43' 26" 121° 517 5" Randle 1§ 7/25/19 /31779 710 100 8.5 6977
Ohanapecosh 46° 42' 54" 1219 380 390 Packwood 15' {B/2/79 8/31/79 488 s n.3 6.5
white Pass a6° 3g' 17 121° 23* 27+ White Pass 15'|8/16/79 8/22/79 1365 - 150 n.s 49
Packwood 46° 38' 1% 121° 41 35¢ Packwood 15' |8/23/79 8/25/79 366 152 140 a6
Davis Mtn. 46° 33' 10" 121° 47 07" Randle 15' 8/29/79 8/31/79 510 187 7.9 4
Randle 46° 31’ 22* 1219 s6' 22¢ Randle 15' 9/5/79 9/10779 274 129 18.1 46
Mt. St. Helens N 46° 15' 574 122° 14* 3¢ Spirit Lk. 15°|9/13/79 9/20/79 780 125 9.9 19
Mt. St. Helens #2 46° 10° 22¢ 122° 16' 06" Cougar 15% 1171779 11/7779 1067 154 8.2 387
Mt. St. Helens #3 46° 07 37* 122° 09* 09" Mt. St. C :

, Helens 15' |11/8/79 1/15/79 805 . 13 — ———
Camas No. 1 4s® 35 sgv 122° 23* 53" Camas 7%’ 12/1%/79 | 12/14/79 67 152 4.4 31-38
Camas No., 2 45° 38" 20" 122 26* 25 Lacamas v _ L :

, Creek 7' [11728/79| 1277/79 79 72 12.0 48




and eediments and the lattea entlfely in late(?) Tertiary sediments.

A summary of the data ffom temperature-gradient'holes'drilled in the
southwest: Cascades durlng 1979 is present in Table 1. Heat flow is being,‘
‘calculﬂted for these wells by D D. Blackwell of Southern Methodlet Uni-

versity.

Geochemistry of Thermal and Mineral Springs

Du:ing the 1979 field:seasoo 46 springs, representing 15»different
‘ sprihg eyeteme located in the Cascade and Olympic Mountains;-weee,surveyed
for temperature, flow,;conductivity, and pH. Of‘these:springs, 38 ‘vere
‘sampled and analyaed by the Divisioo of Geology and Earth ReeourCee‘in its
oewlyﬂcompleted Water analysis laboratory. Chemlcal_species measured in-
clude specific conductivity, pH, Na, K, Ca, Mg, Li, 5i0,, alkalinity, C1,
CDZ,:Bp, and I. | | |

Table 2 presents a listing of toe springs, their temperatures, speciflc
eondoctivities; and reservoir temperatures as predicted by the SiUZQQuartz
5ahd:N55K-Ca geothermometersq Detailed oescriptions, ahalyses,‘aod discus-
tsione’of observed chemietry are‘presented in the year—end reoo;t to;USDOE,

eooﬁJto.be‘available through the Division as an open-file repoft;

Geologlc Mapplng ‘

Geoff Clayton, from the Unlverslty of Washlngton, is mapplng the vol-
oanlc geology of the Tumac Mountain-White Pass area, located to the south
and east ‘of Mount Ra1n1er Natlonal Park. Hls f1eld studies have been com-
pleted and a geologlc map and report on the petrology, age relatlonshlps,
»andlrock geochemlcstry,ls in preparatlon. |
 Resistivity R o | , L

'.'A'resietivity etudy,was conducted in the Camas area byrF.’A.fRigoy‘of
Scienceprplieatione, Inc.,vand R; B. ﬁcEUen of Exploration Geothermics. j

Twovpegions‘of relatively lov resistivity were found, and drill sites uere
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TABLE 2. — THERMAL AND MINERAL SPRING DATA

§eothermometers

- 15}

“Locatton . ] specific
Name County (T/R- sec) (°) ~ Conductivity . Si-Quartz  Na-K-Ca
Baker Hot Springs A Hhatcom 38/9E-5W 20 42 820 180 70
v . B . - 780 132 169
Bonneville Hot Sprs. A ‘skamanfa 2/7€-SH 16 36.2 805 102 65
e 8 . v " 29.2 79 102 e
Goose Egg Soda Sp. A Yakima 14/14E-81 33 9.5 2700 137 B 124
Kerinedy Hot $prs: 8 Snohomish 30/12€-NE 1 35 - 73 -
e D . . 38 . 3200 173 222
Lester Hot Sprs. A King 20/10€-21 48.4 520 née - 123
) » .. 8 " “ « 44.5 Cmm—— —— P
.. ¢ . . 48.4 .- . -
" » D " " A5 i - —— .-
LR T . . 45 500 ne . 104
R F “ . 45 500 116 ns
- Longmire Warm Sprs. - A Plerce 15/8E-SE 29 22 5400 144 164
Llw e 8 . . 13.3 600 8l Rl
.o c . . " .25.1 6550 SR AN o, -
woe D . " n.2 1920 127 162
v £ . . i1} - 136 161
0w F " " 19.1 6000 152 - 160
.o 6 " " 24 - 138 161
Medicine Cr. Min. Spr. A Kittitas . 2V1TE-SH 22 8.7 300 87 --
Newskah Warm Sprs. A Grays Hbr. 16/9W-N4 9 17.5 380 103 -
. 8 . . 19 390 104 -
© v c . . 18.5 690 .- .-
“ e 0 . T 18.8 -—- - -
- Ohanavecosh Hot Sprs. A Lewis W/I0E-MH 4 9.5 400 1) 165
. . R . .« 45 4500 1 166
“ . ¢ » . 43.6 .- 142 165
. . B " . 50,1 4650 )] " 169
" “ E " L] 37.] -——— —ne ——
. " F . . a8.% - -— oe-
. " 6 . . 47.8 - 1] 168
» " *H . . 30.6 ——- 136 185
Mwnic Hot Snrs. A Clallam 29/Ru-Nu 28 48 320 125 -
. . 8 - . a8 - 142
Orr Cr. Wam Sprs. A Skamania 10/10E-NE 19 2.7 175 78 2N
Sol Duc Hot Sprs. A Clallam 29/9M-Nd 32 34 355 114 93
. " ] . . 50 342 m 99
. " ¢ " . 40 345 14 (13
. . ] . . 4% 305 109 . W
St. Martins Hot Sprs. A Skamania 3/8E-SE 21 32 2350 108 . - 102
Sutattle R. Min. Seep A Snohomish 31/15E-HE 18 10 2350 89
Sulphur Cr. Hot Sprs. A Snohomish 32/13€-SE 18 37 480 137 R X i
Sumit Cr. Soda Spr. A Lewis 14/11E-5N 18 11.6 8500 10 . 188
“. . 8 . " 9.7 2000 ) 155




:"recomnended'to test these two areas. The two Camas drill holes shown on
“ Table 1 are located at or vithin a short distance of the drill sites rec-

commended by Rigby and McEuen.

‘ ’Gravitz
‘During 1979 Z. F. Danes of the Unlverlsty of Puget Sound. measured

gravity at 743‘stations in the south Cascades. The area coyered‘

extends from 1219W; on the east to 122°3ﬁfw. on the uest,'and'from'the Col-
umbia'Rivér'dnithetsouth to thevCowlitzvRiuer valley on the north. Compuf :
tations uill continue through the’winter vith the expectation that a*south
Cascades grav1ty map and report will be ready for dlstrlbutlon by June 1,
1980. . Dr. Danes has also produced relatlvely detalled gravity - maps for the
Camas and North Bonnev111e areas, located near the Columbla R1Ver in south-

‘western Washlngton. ;

,Geothermal'Resource'Maps

Data acqu1st10n, reductlon, and plottlng for publlc and SClentlflc geo-
'thermal resource maps of Washington are in progress. This work 1s belng
4carr1ed out w1th the a331stance and cooperatlon of personnel from Uregon In-
stltute of Technology, Natlonal Oceanic and Atmospherlc Admlnlstratlon, and
. Unlverslty of Utah’ Research Instltute. Informatlon belng comp11ed for the two
maps 1ncludea wvell vater temperatures, temperature gradients, heat flow, |

thermal and mlneral sprlngs, water geochemlstry, faults, Quaternary volcanlc flb

o rocks and volcanlc centers, Natlonal Parks, w11derness areas, federal reser-

tJVatlons, Indlan reservatxons, lease statua, and current and potent1a1 geo-

‘ thermal uses.f*
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