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A B S T R A C T 

This report presents information on the location, physical characteristics, and water chemistry of low-temperature 
geothermal resources in Washington. The database includes 941 thermal (>20°C or 68°F) wells, 34 thermal springs, 
lakes, and fumaroles, and 238 chemical analyses. 

Most thermal springs occur in the Cascade Range, and many are associated with stratovolcanoes. In contrast, 
97 percent of thermal wells are located in fhe Columbia Basin of southeastern Washington. Some 83.5 percent are 
located in Adams, Benton, Franklin, Grant, Walla Walla, and Yakima Counties. Yakima County, with 259 thiermal 
wells, has the most. 

Thermal wells do not seem to owe their origin to local sources of heat, such as cooling magma in the Earth's 
upper crust, but to moderate to deep circulation of ground water in extensive aquifers of the Columbia River Basalt 
Group and interflow sedimentary deposits, under the influence of a moderately elevated '(41°C/km) average geo
thermal gradient. 

Thermal well waters are quite dilute, averaging only 260 ppm total for eight major chemical species (Na, K, Ca, 
Mg, HCO3, CO3, Cl, and SO4). All thermal well waters have HCO3 as the dominant anion. The dominant cations are 
either Na-t-K or Ca-t-Mg, with Na+K dominant somewhat more commonly. Thermal springs are less dilute, averaging 
1570 total ppm. N+K is the chief cation, and the chief anions are either HCO3+CO3 or CI+SO4, with the latter some
what more common. 

At least 250 of Washington's thermal wells are publicly owned, and many of these are located near public 
buildings that might be economically heated through the use of geofhermal water-source heat pumps. However, the 
common collocation of the resource and potential users is no guarantee of development. Today, development is 
being slowed by a lack of widespread knowledge of the availability of low-temperature geothermal resources, by a 
lack of knowledge about the reliability and efficiency of geothermal water-source heat pumps, by a legal and insti
tutional framework that does not always facilitate using ground water for space heating, and by the generally high 
front-end capital costs of geothermal water-source heat pump systems. We suggest ways to lessen some of these 
limitations. 

INTRODUCTION 

During the late 1970s and early 1980s, the Washington 
Division of Geology and Earth Resources conducted a mul
tifaceted program of geothermal resource evaluation. The 
program was made possible by the financial support and 
encouragement of the U.S. Department of Energy's State-
Coupled Program. At that time, the main focus was the dis
covery, evaluation, and commercialization of high-tempera
ture geothermal resources that could be used to generate 
electricity. Thus, the Division's program emphasized the 
Cascade Range (Fig. 1), where high-temperature geother
mal resources probably exist, as evidenced by the stratovol
canoes. Mount Baker, Glacier Peak, Mount Rainier, Mount 
St. Helens, and Mount Adams (Plate 1). However, for sev
eral reasons, there have been no significant discoveries or 
development of high-temperature geothcrmal resources in 
the Cascades. First, competing energy prices have been low 
for the last decade or more. Second, the areas around the 
stratovolcanoes are largely undevelopable because the land 
is preserved as national parks, wildemess areas, or national 
monuments or is dedicated to other uses. Third, logistical 

problems associated with attempts to develop high-tempera
ture geothermal resources near a stratovolcano would be 
very challenging. 

Investigations conducted during the late 1970s and early 
1980s included: 

PORTLAND 
BASIN 

Figure 1 . Physiographic provinces of Washington. 
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• description, sampling, and chemical analysis of thermal 
and mineral springs, 

• several episodes of heat-flow/temperature-gradient drill
ing in the Cascade Range, which was practically un
known thermally at the time, 

• temperature-gradient/heat-flow measurements in the 
holes drilled for that purpose in the Cascades, 

• extensive temperature-gradient measurements in existing 
drill holes all over the state, but most extensively in the 
Columbia Basin, 

• regional gravity studies in the Cascades, 

• geohydrologic studies in the Yakima and Moses Lake-
Ritzville-Coimell areas of the Columbia Basin (see Plate 
2 and Fig. 7), 

• geologic mapping and geochemical investigations in 
areas of yotmg volcanism in the Cascades, 

• soil mercury studies in the Mount St. Helens area, and 

• the compilation of a bibliography of geothennal reports 
for Washington State. 

These investigations, through 1983, are summarized by 
Korosec (1984). After 1983, two more U.S. Department of 
Energy contracts supported temperature-gradient/hcat-flow 
investigations in the Cascades, but the high tide of geother
mal exploration had passed. 

An important accomplishment of that time was the publi
cation of a l:SOO,000-scale map depicting the distribution 
and nature of geothermal resources in Washington (Korosec 
and others, 1981). The map data were compiled by the staffs 
of the Washington Division of Geology and Earth Resources 
and the Washington State Energy Office, and the map was 
cartographically prepared and printed through the efforts of 
the National Oceanic and Atmospheric Administration, all 
under the sponsorship of the U.S. Department of Energy. 
Similar maps were produced for most of the western states. 

Washington's map locates and provides basic data for 31 
thermal springs, 29 mineral springs, and 338 thermal wells. 
The springs are mostly located in the Cascade Range, many 
clearly associated with stratovolcanoes. Most of the warm 
wells are located in the central, southwestem, and southem 
parts of the Columbia Basin in south-central Washington. 

Even though the 1981 geothermal resources map has 
served very well, there has been a need for several years to 
make another iiiventory of geothermal resources. Of the 45 
references from which well and spring data were taken for 
the tables in the appendices, 23 were released after I9SI. The 
most productive of the new or much-expandcJ sources of 
data are the unpublished water well reports hclJ in the 
Yakima and Spokane regional offices of the Washington 
State Department of Ecology and the U.S. Geological Sur
vey's WATSTORE database. 

The large amount of data available now that was not 
available or not consulted in 1981 is reflected in the si/.c of 
the geothermal database reported herein. The current data
base reports only thermal wells, springs, lakes, and fuma
roles (except for two cooler wells; see explanation under 
DATA SOURCES); no nonthermal mineral springs arc re
ported, although they were on the 1981 map. The current da
tabase comprises 941 wells and 34 springs, spring systems, 

lakes, and fumaroles (Table 1). The number of spring sys
tems, lakes, and fumaroles reported here is not much larger 
than the number reported in 1981, but the number of warm 
wells is almost 3 times larger. The increase results from the 
more comprehensive nature of the sources of data consulted 
for this report and the fact that there are many more wells in 
existence than there were in 19^81. 

In some ways it is unfortunate that occurrences cooler 
than 20°C could not be included in this database. Much can 
be learned by studying how cold wells are interspersed (or 
not) with warm wells, and by comparing their relative depths 
and other attributes. However, adding the cool wells would 
have added thousands of wells to the database. 

This low-temperature geothermal resource assessment 
was funded by the U.S. Department of Energy, and similar 
assessments are being done in many of the westem states. 
The program is being administered jointly by University of 
Utah Research Institute, Idaho Water Resources Research In
stitute, and Oregon Institute of Technology. Funds available 
limited field data-gathering, but we sampled 18 muiaicipal, 
commercial, and school wells for chemical analysis by the 
laboratory of the University of Utah Research Institute. 
Therefore, this assessment relied primarily on compilation of 
a bibliography and index of geothermal resources and devel
opment (Christie, 1994) and a thorough review of existing 
data sources. 

Table 1. Thermal wells, springs, lakes, and fumaroles in Washing
ton, by county. The six-county area referred to in the text and below 
covers Adams, Benton, Franklin, Grant, Walla Walla, and Yakima 
Counties 

County 

Adanns 
Asotin 
Benton 
Chelan 
Clark 
Clallam 
Columbia 
Cowlitz 
Douglas 
Franklin 
Garfield 
Grant 
Grays Harbor 
King 
Kittitas 
Klickitat 
Lewis 
Lincoln 
Okanogan 
Pierce 
Skamania 
Snohomish 
Spokane 
Walla Walla 
Whatcom 
Whitman 
Yakima 
Totals 

Six counties 

Thermal 
wells 

113 
9 

123 
1 
2 
0 
5 
0 
7 

60 
3 

118 
2 
1 

12 
35 

8 
30 

5 
0 
6 
0 

13 
113 

1 
15 

259 
941 

786 (83.5%) 

Thermal springs 
lakes, fumaroles 

0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
0 
0 
0 
3 
1 
2 
2 
0 
2 
3 
7 
4 
0 
2 
3 
0 
2 

34 

4(11.8%) 
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DATA SOURCES 

The limits established by the U.S. Department of Energy for 
inclusion of data in this database are (1) a temperature at 
least 10°C above the mean annual surface temperature, here 
taken as 20°C, and (2) a temperature gradient of at least 
25°CAcm. 

As used in this report, the word thermal signifies a water 
temperature at or above 20°C, and the words nonthermal, 
cool, or mineral refer to wells and (or) springs below 20''C. 

Because regional temperature gradients in Washington 
exceed 25°C/km everywhere except westem Washington 
(Table 2) and westem Washington's regional gradient is al
most 2S°C/km, we assumed that the gradient limitation 
would be met for all data and concentrated only on the tem
perature limit. 

The temperature limitation was observed except for two 
wells (well GRO 14, the Wahluke School well, and well 
WA086, the Walla Walla Conununity College well). These 
wells are included because temperatures above 20°C were 
reported in earlier databases, because the Walla Walla Com
munity College well has been used for years as a heat source 
for a heat pump, and because we sainpled both for chemical 
analyses. 

Every well found in every known database that met the 
20°C temperature cutoff is listed in the present database, 
with the exception of oil and gas test wells. There are a few 
oil and gas test wells in the present database, but they are 
included by virtue of having been reported in published data
bases that were used as data sources. More than 400 oil and 
gas test wells have been drilled in Waishington, most of them 
in westem Washington. Inequilibrium bottom-hole tempera
tures are reported in the oil and gas records of the Division 
of Geology and Earth Resources for many of these wells. We 
have not calculated equilibrium temperatures from these data 
for two reasons. First, western Washington oil and gas wells 
are in a low temperature-gradient region where the 20°C iso-
therin is deep and less attractive economically than in higher-
gradient eastem Washington. Second, in eastem Washington 
there are only a few modem wells that would provide good 
data, so we are probably not missing a significant source of 
data. Furthermore, temperature gradients for deeper eastem 
Washington wells in the database fall within the 30°-
SO°C/km gradient band and seem to be entirely normal (see 
Fig. 8). 

We carefully checked one source of data against another 
and tried to use the original source or the latest inde
pendently generated source of data when data sources were 
in disagreement. As previously noted, the budget allowed 
only limited field veriHcation of data. Each chemical analy
sis reported in Appendix B comes from a single source of 
data and is a single, not composite, analysis. If an analysis 
failed to pass a charge-balance test (that is, fall within ten 
percent of 1.00), it was eliminated from this database. Mass 
balance was not used as a criterion for rejection of analyses. 
(See Appendix B.) 

We checked the accuracy of the data in Appendix A for 
18 wells we sampled, and we found the data to be approxi
mately 80 percent accurate. Some of the references, such as 
Smith (1901) and Landes (1905), are quite old, and it would 
be unrealistic to expect that wells reported in these refer-

Table 2 . Regional temperature gradients and heat flow in Washing
ton. The Northern Rocky Mountains province is shown as Okanogan 
Highlands west and east on Figure 1, and the Coastal province as the 
combined Puget Lowland, Olympic Mountains, and Willapa Hills. 
(From Blackwell and others, 1985) 

Physiographic 
province 

Regional temperature 
gradient ("Clkm) 

Heat flow, 
(mW/m2) 

Columbia Basin 
Northern Rocky Mountains 
Cascade Range, 

high heat-flow zone 
Coastal province 

41.1 
26.0 

64 
24.5 

61.1 
74.9 

100 
39.8 

ences would still exist, still exhibit the conditions originally 
reported (particularly with respect to artesian head), or still 
have the same name or ownership. We included the old wells 
in the database because they represent thermal conditions 
that should still exist, even if not precisely as reported in the 
early literature; 

Readers should verify the data reported here before mak
ing significant development decisions. If, for example, a 
heat-pump installation is contemplated for a particular well 
reported here, minimum data verification should include: 

• determining the temperature and flow from the well, 
• measuring pH, 
• having a new chemical analysis done to guide the selec

tion of pipe and other materials, and 
• verifying that water rights allow the proposed develop

ment. 

As noted above, an exhaustive bibliography and index of 
geothermal resources and development in Washington State 
was compiled as part of the present effort to update the 
state's geothermal resource database. For the compilation, 
Rebecca Christie, a staff librarian for the Division of Geol
ogy and Earth Resources, used the resources of the libraries 
of the Division of Geology and Earth Resources, the Wash
ington State Library, the Washington State Energy Office, 
the Washington State Department of Ecology, the Geo-Heat 
Center of the Oregon Institute of Technology, and the Geo
thermal Resources Council in Davis, CA. We recommend the 
bibliography as a starting point for anyone interested in 
leaming about, searching for, or developing geothermal re
sources in Washington. We made extensive use of the bibli
ography to assure that we did not overlook important sources 
of data. 

In order to facilitate assessment and development of geo
thermal resources in the future, this database has been estab
lished on the geographic information system (GIS) of the 
Washington State Energy Office (WSEO). The GIS allows 
users to easily combine and evaluate the geothermal data 
with many other kinds of spatial data. WSEO is, for example, 
cooperating with the State Superintendent of Public Instruc
tion's office to study the occurrence of warm wells near 
school buildings, especially those that are about to be remod
eled, in order to evaluate the practicality of heating some of 
the schools with geothermal water-source heat pumps. 
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DATA FORMAT 

This report is available 
in three forms: (1) as a 
paper report, (2) on disk 
(5.25-inch 1.2MB or 
3.5-inch 1.44MB) for 
IBM-compatible per
sonal computers, and (3) 
as an ARC-INFO geo
graphic information sys
tem (GIS) coverage and 
associated database. In 
the IBM disk version, 
the text is offered in 
ASCII and WordPerfect 
5.1 formats (the figures 
and plates are not in
cluded), and Appendix 
A (Descriptive and ther
mal data for wells and 
springs). Appendix B 
(Chemical data for wells 
and springs), and Ap
pendix C (Convectively 
heated(?) wells) are pre
sent as Lotus 1-2-3 
".WKl" files. The Lotus 
files are readable by 
most spreadsheet pro
grams. The paper and 
disk versions are avail
able from the Washing
ton Division of Geology 

and Earth Resources at the address given for author Schus
ter. For details about the ARC-INFO coverage, contact the 
Washington State Energy Office at the address listed above 
for author Bloomquist. 

Appendices A and B form the main body of this report. 
Generally, both tables include data fields that the University 
of Utah Research Institute requested all the investigators in 
the different states to use. The I.D., Site Name, Twp N, Rng, 
Sec, and Part Sec are repeated from Appendix A so that oc
currences can be easily correlated between the two tables. 
See the notes in Appendix B for information on the signifi
cance of charge balance and mass balance and how they were 
calculated. Briefly, these two calculations are indications of 
the quality and (or) completeness of chemical analyses. 

FLUID CHEMISTRY 

New Fluid Sampling 

Appendix B presents more than 200 chemical analyses from 
thermal wells and springs. We collected 18 of these analy
ses, dated 1994 and with no reference in Appendix B, and 
the University of Utah Research Institute analyzed them as 
part of the present investigation. Several criteria guided the 
selection of the 18 sampled wells. All but one of these wells 
are in the six-county (Adams, Benton, Franklin, Grant, 
Walla Walla, and Yakima County) area of the Columbia Ba
sin where most of the state's warm wells are located (Figs. 
1 and 2). We concentrated our sampling effort here because 

DOUGLAS LINCOLN 

KLICKITAT 

Figure 2. Areal density of thermal well and spring occurrences in Washington. Contours show the number of 
thermal wells and springs per 500 km^ (193 mî ). Only the part of the state shown reaches a density as high as 
10 occurrences per 500 km^. 
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of the many possibilities for early development that might 
be assisted by the availability of good chemical analyses 
and because we could conveniently and economically sam
ple these wells. 

Further, we wanted at least some of the samples to come 
from areas that did not have good chemical representation in 
the database. We avoided irrigation and domestic wells— 
irrigation wells because they were not in use during the win
ter and spring months when we had to do the sampling, and 
both irrigation and domestic wells because, in many in
stances, they do not offer much prospect for development be
cause of potential water rights limitations and (or) lack of a 
significant nearby heat load. Publicly owned (mostly munici
pal) wells used year-roimd and located near potential heat 
loads were attractive targets for sampling because they offer 
good possibilities for early development. 

We sampled 12 municipal wells (AD008, BE022, 
GR056, GR060, GR063, KSOll, YA018, YA050, YA051, 
YA068, YA074, and YA141), one domestic water associa
tion well (FROIO), one well at the Washington State Univer
sity Irrigated Agriculture Research and Extension Center 
near Prosser (BE039), one school well (GRO 14), and three 
wells currently used for their heat, two as heat sources for 
heat pumps (WA086 and YA226) and one used for a car wash 
(YA211). 

Observations 

Several general observations can be made about the fluid 
chemistry. First, well waters are very dilute. Figure 3 shows 
the average concentration of eight major chemical species in 
statewide thermal wells 
and thermal springs and 
in cool wells in the six-
county area of the Colum
bia Basin. The average to
tal for these eight major 
chemical species for ther
mal wells is only 260 
ppm. All of the well wa
ters for which there are 
analyses in Appendix B 
are potable, at least with 
respect to inorganic con
stituents. 

Figure 4 plots Na-i-K 
as a percentage of major 
cations against HCOs-t-
CO3 as a percentage of 
major anions for state
wide thermal springs and 
wells and for six-county 
area cool wells and 
springs. All thermal well 
waters have HCO3 as the 
dominant anion. They 
may have either Na-nK or 
Ca+Mg as the dominant 
cation, with Na-i-K domi
nant somewhat more com
monly. 

Although they are not tabulated in this report, we plotted 
134 water analyses from cool wells in the six-county area in 
Figure 4C in order to compare them with the thermal wells 
(Fig. 4A) and springs (Fig. 4B). All ofthe analyses from cool 
wells are from Van Denburgh and Santos (1965). The ther
mal and cool wells are similar. Most of the cool wells are 
HCO3 dominated. Like the thermal wells, the cool wells may 
be dominated by either Na-i-K or Ca-i-Mg, but in the cool 
wells Ca-hMg dominance is somewhat more common. 

The thermal springs differ from the wells. Na-i-K is the 
chief cation, and the chief anions are HCOS-HCOS or CI+SO4, 
with CI+SO4 somewhat more dominant. The springs are also 
much less dilute than the well waters. The major chemical 
species in the springs have an average total of 1,570 ppm. 

The wells and springs are located in different geologic 
provinces. Most of the springs are in the andesitic volcanic 
terrain of the Cascade Range, whereas the wells are in the 
basaltic and continental sedimentary terrain of the Columbia 
Basin. Because they exceed 20°C at the Earth's surface and 
are less dilute than the well waters, the springs must be wa
ters that have circulated more deeply in the crust or circu
lated in areas of higher geothermal gradients or local heat 
sources. These differences are, presumably, responsible for 
the differences in chemistry. 

We did not concentrate on the interpretation of geother
mometers during this investigation. First, the geology of the 
Columbia Basin (Schuster, 1994a,b; Reidel and Fecht, 
1994a,b; Gulick, in press; Schuster, in press) and what is 
known about the regional geothermal gradient (about 
40°C/km; Blackwell and others, 1985) suggest that there are 
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Figure 3. Average concentrations of major chemical species in thermal wells and thermal springs statewide 
and in cool wells in the six-county area (Adams, Benton, Franklin, Grant, Walla Walla, and Yakima Counties) 
of the southwestern and south-central Columbia Basin. The graph represents 204 analyses from thermal wells, 
134 analyses from cool wells in the six-county area, and 34 analyses from thermal springs. 
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Pigure 4 . Na-f K as a percentage of major cations plotted against 
HCO3+CO3 as a percentage of major anions for statewide thermal 
wells, statewide thennal springs, and six-county cool wells. Percent
ages were calculated from concentrations in milli-equivalents per liter. 
The heavy-line contour encloses all points, and the other contours en-
Close areas where 5,10, or 20 points occur per 1 percent of the area 
of the plot. A. Thermal wells, statewide; 204 analyses. B. Thermal 
springs, statewide; 34 analyses. Because there are so few analyses 
represented, this plot also shows the number of individual chemical 
analyses that plot in each 1 percent area. C. Cool wells, six-county 
area of Columbia Basin; 134 analyses. 

no shallow heat sources (igneous intmsives) beneath the Co
lumbia Basin, and thus no areas with extremely high tem
perature gradients or other high-temperature geothermal 
manifestations. The last extmsive igneous activity, the wan
ing flows of the Columbia River Basalt Group, occurred 
about 6 million years ago (Fig. 5). Also, the dilute ground 
waters of the Columbia Basin differ from hot-spring waters 
on which the empirical geothermometers are based, so calcu
lating geothermometers in an effort to try to determine 
whether high temperatures exist at depth may not be a valid 
exercise. 

The database presented here has been compiled from a 
variety of sources spanning more than 90 years. The data 
were collected by many people for many reasons, and there 
are certainly errors, such as incorrect well depths and chemi
cal analyses representing mixed shallow and deep aquifers, 
and many other inconsistencies. Taken together, the limita
tions m ^ e this data set a rather poor one to use for making 
specific interpretations for specific locations. This database 
is better used on a sort of statistical basis, where one can try 
to recognize general trends and the "big picture" without try
ing to get specific. 

GEOLOGIC, HEAT-FLOW, 
A N D HYDROLOGIC SETTING 

Plates 1 and 2 and Table 1 clearly show that geothermal re
sources in Washington are not randomly distributed. Ther
mal springs are largely confined to the Cascade Range (27 
of 34 are in the Cascades), and most are spatially associated 
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* " [(HCO3+COj)/(HCO3+CO3+CI+SO4)l-100 

with a stratovolcano or a fault, where water is heated during 
deep circulation. Thermal wells, on the other hand, are 
strongly associated with the Columbia River Basalt Group 
(Fig. 6) and the Columbia Basin—the Columbia River Ba
salt Group and the Columbia Basin are almost co-extensive 
and the terms are used interchangeably herein. This area in
cludes the various subbasins that form the western, south
western, and south-central parts of the Columbia Basin in 
Washington. This area of subbasins bounded by faulted 
folds is referred to as the Yakima fold belt (Fig. 1). Some 97 
percent of the state's 941 thermal wells are located in areas 
underlain by rocks of the Columbia River Basalt Group or 
suprabasalt sediments. 

Because it is not practical to pursue exploration and de
velopment of high-temperature geothermal resources in the 
Cascade Range, and because Washington's thermal wells are 
strongly concentrated in the Columbia Basin, discussion will 
focus on the resources of the basin. Moreover, there is a 
strong tendency for thermal wells to occur in the western, 
southwestem, and south-central parts ofthe Washington por
tion of the Columbia Basin (Fig. 2). Adams, Benton, Frank
lin, Grant, Walla Walla, and Yakima Counties account for 
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LOWER MONUMENTAL MEMBER 6 

ICE HARBOR MEMBER 8.5 
bosolt of Goose Islond 
bosolt of Mortindole 
basalt of Basin City 

BUFORD MEMBER 

ELEPHANT MOUNTAIN MEMBER 

POMONA MEMBER 

ESQUATZEL MEMBER 

WEISSENFELS RIDGE MEMBER , 
bosolt of Slippery Creek 

ISOTOPIC 
UX. (Uo) 

bosolt of Tenmile Creek 
bosolt of Lewiston Orchords 
bosolt of Cloverlond 

ASOTIN MEMBER 
bosolt of Huntzinger 

WILBUR CREEK MEMBER 
bosolt of Lopwoi 
bosolt Of Wahluke 

UMATILLA MEMBER 
bosolt of Sillusi 
bosolt of Umotilld 

PRIEST RAPIDS MEMBER 
bosolt of Lolo 
bosolt of Rosolio 

ROZA MEMBER 

FRENCHMAN SPRINGS MEMBER 
bosolt of Lyons Ferry 
bosolt of Sentinel Gop 
bosolt of Sand Hollow 
bosolt of Silver Foils 
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13 
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bosolt of Ginkgo 

bosolt of Polouse Foils 

ECKLER MOUNTAIN MEMBER 
bosolt of Shumoker Creek 
bosolt of Dodge 

bosolt of Robinette Mountain 

Sentinel Bluffs unit 

Slock Conyon unit 

Fields Spring unit 

Winter Water unit 

Umtonum unit 

Ortley unit 

Armstrong Conyon unit 

Meyer Ridge unit 
Grouse Creek unit 

Wopshillo Ridge unit 
Mt. Horrible unit 

Chino Creek unit 

Downey Gulch unit 

Center Creek unit 

Rogersburg unit 

Teepee Butte unit 
Buckhorn Springs unit 
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See Hooper ond others 
(1984) for Imnoho units 
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16.9 
"TTS" 

17.3 
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F i g u r e S . Genera l ized nomenclature a n d strat igraphic relations of the Columbia 
River Basalt Group . Sedimentary in terbeds occur at many of the unconformit ies, 
shown by j a g g e d horizontal lines between units. Modi f ied from Reidel and others 
(1989). 

786 (83.5 percent) of Washington's thermal 
wells. Yakima County alone contains 259 ther
mal wells, and Adams, Benton, Grant, and 
Walla Walla Counties each contain more than 
100, followed by Franklin County with 60. 

The Columbia River Basalt Group is a thick 
succession of tholeiitic basalts that was empted 
from fissures in southeastern Washington, 
northeastern Oregon, and westem Idaho be
tween about 17 million and 6 million years ago 
(Fig. 5). More than 300 lava flows once covered 
(and mostly still do) an area of about 164,000 
km^ (63,000 mi^) and have an aggregate volume 
of about 174,000 km^ (42,000 mi'). The largest 
flows exceeded 2,000 km' (500 mi') each, and 
some flows advanced more than 750 km (460 
mi) from their source areas to the Pacific Ocean 
(Tolan and others, 1989). As time went on emp-
tions became less frequent and generally less 
voluminous, and part of the basin subsided. The 
thickest accumulation of basalts is in the area of 
Richland, Kennewick, and Pasco (Plate 2), close 
to the geographic center of the area covered by 
the basalts. Interflow sediments are present be
tween many pairs of flows. 

Both during volcanism and after emptions 
ceased, the Yakima fold belt developed. The 
fold belt is a series of sharply defmed anticlinal 
crests that trend northwest, west, and southwest. 
Most of the anticlines are broken by faults. 
There are broad, flat, basinal synclines between 
the fold crests, and some synclines contain as 
much as 400 m of suprabasalt sediments derived 
from the Cascades to the west and deposited by 
the Yakima River and smaller streams and de
rived from highlands to the north and east and 
deposited by the Columbia River. 

By the end of Grande Ronde Basalt time, 
about 15.6 million years ago, more than 90 per
cent of the Columbia River Basalt Group had 
been empted (Tolan and others, 1989; Fig. 5). 
While the gentle westward and southwestward 
slope of the surface of the Grande Ronde Basalt 
seen in Figure 7 in the northem and eastern parts 
of the basin (Pullman-Connell-Coulee City-
Cheney area) had already developed and guided 
the basalt flows toward the west, most of the rest 
of the stmctural relief developed after Grande 
Ronde Basalt time. The eastward slope at the 
west edge of the area shown in Figure 7 is due to 
postbasalt uplift of the Cascades, and the culmi
nation in southeastem Washington is the Blue 
Mountains, which developed after the Grande 
Ronde Basalt was emplaced. 

Flow units of the Columbia River Basalt 
Group are commonly separated by unconformi
ties (Fig. 5), and, especially near the western 
margin of the subsiding basin of basalt deposi
tion, sedimentary interbeds between basalt 
flows are common. In the westem, southwest
ern, and south-central parts of the Columbia 
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PIgur* 6. Extent of the Columbia River Basalt Group and thickness 
of the Grande Ronde Basalt. The Grande Ronde Basalt thickness 
contours are in meters. From Reidel and others (1989). 

Basin in Washington these interbeds and some postbasalt 
sediments are collectively known as the Ellensburg Forma
tion. Deposition of Ellensburg sediments and younger sedi
mentary imits accounts for as much as 400 m of postbasalt 
sedimentary rocks in some of the subbasins of the Yakima 
fold belt. 

Within the Columbia River Basalt Group niany flow bot
toms are pillowed, rubbly, or mixed with subjacent sedi
ments, and many flow tops are mbbly, oxidized, vesicular. 

PIgur* 7. Structure contours on the top of the Grande Ronde Basalt. Contours are in hundreds of meters 
above sea level. (Modified from Bentley, 1985). 

and (or) scoriaceous. The flow tops and bottoms and inter
flow sediments are generally quite porous and permeable and 
make good aquifers. Many of the flows and the associated 
aquifers are of great lateral extent. In contrast, the interiors 
of most flows, although jointed, are of low permeability and 
act as aquitards. 

The recharge areas for these extensive aquifers are on the 
westem side of the basin in the Cascades foothills and on the 
eastem side in the Palouse hills and the mountains of eastem 
Idaho. The ridges ofthe Yakima fold belt are not significant 
recharge areas because the area is arid. 

The combination of basinal shape, laterally extensive 
aquifers that are confined between relatively impermeable 
basalt flows, and recharge areas to the east and west means 
that the hydrologic gradients slope into the deepest part of 
the basin near Pasco and into the subbasins of the Yakima 
fold belt; In these areas the deeper aquifers are confined and 
under artesian pressure. 

Columbia Basin heat flow and temperature gradients are 
certainly factors in the occurrence of warm wells. Table 2 
shows the average heat flows and temperature gradients for 
the physiographic provinces of Washington, and Figure 8 is 
a temperature-depth plot of Washington's thermal wells and 
six-county cool wells. Compared to the Northern Rocky 
Mountains province and the high heat-flow zone of the Cas
cades province, the Columbia Basin does not have high heat 
flow. In fact, heat flow in the Columbia Basin is approxi
mately equal to the worldwide average. However, because 
the thermal conductivity of the rocks is relatively low, the 
Columbia Basin has a higher-than-worldwide-average tem
perature gradient. At 41°C/km, it also has the highest re

gional temperature gradient 
in Washington except for the 
high heat flow zone of the 
Cascades. With this gradient 
and an average surface tem
perature of 15°C, which is 
reasonable for the warmer 
areas of the basin, the 20°C 
isotherm can be reached in a 
well only 122 meters deep. 
For comparison, if the gradi
ent were only 20°C/km and 
the average surface tempera
ture 10°C, it would take a 
well 500 meters deep to 
reach the 20°C isotherm. A 
productive aquifer must also 
be intersected, of course, if a 
useful well is to be had. 

Most of Washington's 
thermal wells are located in 
the Columbia Basin, and 
more particularly, in a six-
county area in the westem, 
southwestern, and south-
central parts of the Columbia 
Basin, for the following rea
sons: 

• There are more deep wells 
than: in other parts of the 

I I f 

zts v-ti-n 
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state, which provides more opportimity for penetrating 
thermal aquifers. 

• At 41°C/km, the regional geothermal gradient is favor
able. 

• The hydrologic setting is favorable. Laterally extensive 
aquifers, low vertical penneability, complex basinal 
stractural shape, and recharge areas to the west and far to 
the east provide for the depth of circulation and residence 
time necessary to produce thermal ground water. 
We may generalize to say that the typical thermal well in 

Washington occurs in the Columbia Basin, especially the 
six-county area, has a temperature gradient within a normal 
range of 30°-S0°C/km, and is heated by conduction. That is, 
the heat reached the well by conduction through the Earth's 
crast from the mantle below, in the same way that heat moves 
through any solid body, such as a block of steel or concrete. 

In addition to these normal or typical thermal wells, there 
are 192 wells across the state (Appendix C), including 140 
wells in the six-county area, that do not fit the scenario 
above. These wells are too warm to have been heated conduc
tively in a gradient of 50°C/km. More specifically, the wells 
have temperatures higher than that calculated by the follow
ing formula: T = 15°C + (0.05°C/m) (depth), where depth is 
in meters. 

Of the 140 wells, four have "B" gradients (gradients cal
culated from bottom-hole temperatures and estimated mean 
annual surface temperatures) in excess of 150°C/km, and 
errors in the data are suspected. Twenty additional wells 
(located in Townships 12-14 N. and Ranges 25-27 E.) on the 
Hanford Reservation of northem Benton County are warm 
because they have been 
used for the disposal of 
heated fluids (S. P. Rei
del, Westinghouse Han
ford Co., oral commun., 
April 1994; Newcomb 
and others, 1972, p. 32-
35). These 24 wells are 
not considered further. 

In the remaining 116 
six-county wells, the 
aiiomalous temperatures 
may be due to some natu
ral cause. Some of these 
wells are located in areas 
where mapped geologic 
structures might be re
sponsible for the circula
tion of warmer, deeper 
water to the higher levels 
penetrated by the wells. 
Others occur where there 
are no mapped geologic 
structures or significant 
thicknesses of suprabasalt 
sedimentary deposits that 
might provide for en
hanced vertical perme^ 
ability. For these wells no 
ready explanation for 

their anomalously high temperatures is currently available. 
Most of the wells occur in basinal areas of the Yakima fold 
belt where the available information indicates that many of 
the wells penetrate mostly suprabasalt sedimentary rocks. 
Some combination of vertical permeability in these! rocks 
and leakage from the confmed basalt aquifers below may be 
responsible for the abnormal temperatures of the wells. 

Perhaps suprabasalt sediments are the most important 
factor in providing vertical permeability and allowing up
ward movement of leakage from deeper, confined aquifers. 
There are "B" gradients and standing water levels in the da
tabase for some of the 116 wells, and Table 3 shows their 
average "B" gradients and standing water levels. In Table 3, 
these wells are called "convectively heated(?) thermal 
wells". The table compares these wells with others, both 
within and outside of the six-county area, whose tempera
tures can be accounted for by heating tender the influence of 
"normal" conductive temperature gradients between 30° and 
50°C/km. Average "B" gradients and standing water levels 
are significantly higher for the anomalously warm wells. 

The higher "B" gradients could be due to errors in the 
database, local heat sources in the cmst, or variations in deep 
cmstal heat flow and temperature gradients from place to 
place. The higher standing water levelsmight be due to wells 
being drilled into shallower aquifers and have no relation to 
a higher temperature gradient, but if the shallower standing 
water levels are due to wells being developed in shallower 
aquifers, these wells should not produce higher average "B" 
gradients. The higher "B" gradients and shallower standing 
water levels occurring together suggests that some kind of 
convective water movement from deeper, warmer aquifers 
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Figure 8. Temperature-depth plot of Washington's thermal wells and six-county cool wells, with the zone of 
normal temperature gradients, 30°-50''C/km, shown between the two curved lines. Wells falling within the 
normal gradient zone may be heated by normal, conductive geothermal gradients.! Those falling below the 
zone may be cooled by waters from upper, cooler aquifers flowing down the wells.'Wells above the normal 
gradient band are too warm to have been heated by a normal range of gradients. These wells may be warmed 
by artificial warm-water recharge or by warm water leaking from deeper aquifers and reaching the wells be
cause of higher-than-normal vertical permeability provided by faults and folds or the inherently greater per
meability of suprabasalt sediments. 
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T a b l * B. Comparison of ' B ' gradients and standing water levels from convectively heated(?) thermal wells and from conductively heated(?) 
thermal wells. "B" gradients are temperature gradients calculated from bottom-hole temperatures and estimated mean annual surface tempera
tures. Convectively heated(?) thermal wells are defined as those in Appendices A and C that are too warm to have been heated by conductive 
heat transfer under the influence of a conductive temperature gradient in the range of 30°-50°C/km. More specificaliy, the wells have tempera
tures higher than yielded by the formula, T = 15°C + (0.05°C/m)(depth), where the well depth is in meters. From this number of wells some were 
excluded—(1) those on the Hanford Reservation that are known to be warm because of artificial recharge, and (2) wells with "B" gradients higher 
than 150°C/km, where gradients could be due to errors in the data. Conductively heated(?) thermal wells are defined as those in Appendix A 
that are at or cooler than a temperature that falls within the normal temjserature gradient band shown on Figure 8. Their temperatures are equal 
to or less than those yielded by the formula above. These wells are probably heated by a normal conductive temperature gradient in the range 
of 30°-50°C/km. Those wells at temperatures below the 30°-50°C/km gradient band of Figure 8 may be cooled by water from a shallow aquifer(s) 
flowing down the well, n = number of wells; s.d. = standard deviation. 

"B" gradiant 
(OC/km) 

Standing 
watar iaval 

(matara) 
"B" gradiant 

CCfltrii) 

Standing 
watar iaval 

(matara) 
"B" gradiant 

fC/km) 

Standing 
watar laval 

(matara) 

All wells, 
statewide 

All wells, 
sixKsounty area 

All wells, 
statewide-
outside 
six<;ounty area 

n = 374 
mean = 47.5 

8.d. = 15.7 
n = 319 

mean = 47.3 
s.d. - 14.4 

n = 55 
mean = 49.1 

s.d. = 21.3 

n = 524 
mean = 63.0 

s.d. - 56.5 
n = 452 

mefm - 64.2 
s.d. = 55.8 

n = 72 
mean = 56.0 

s.d. = 60.0 

Convectively 
heated(?) wells, 
statewide 

Convectively 
heated(?) wells, 
six-county area 

Convectively 
heated(?) walls, 
statewide outsioa 
six-county mrma 

n = 40 
mean = 79.9 

s.d, =20.1 
n = 33 . 

mean = 76.6' 
s.d. = 18.4 

n = 7 
mean s 95.2 

s.d. = 20.7 

n = 108 
mean = 31.1 

s.d. s 35.4 
n = 83 

mean = 30.8 
s.d. = 35.8 

ns25 
mean = 32.0 

s.d. = 34.0 

Conductively 
heated(?) wells, 
statewide 

Conductively 
heated(?) wells, 
six-county area 

Conductively 
heated(?) wells, 
statewide outside 
six-county area 

n = 334 
mean = 43.7 

s.d. s9.3 
n = 286 

mean s 43.9 
s.d. =9.1 

n = 48 
mean = 42,4 

s.d. = 10.2 

n = 416 
mean = 71.4 

s.d, s 58.0 
n = 369 

mean = 71.7 
s.d. = 56.8 

n = 47 
mean = 68.7 

s.d, = 66,5 

produces a "mound" of warmer ground water in the areas of 
these wells. Higher "B" gradients and higher standing water 
levels would also be produced by injection of warm fluids 
into the wells, as on the Hanford Reservation. 

Whether these anomalous wells are warmed artincially or 
naturally is not known. We point out their existence to em
phasize the fact that some wells in the six-county area, many 
of which seem to be associated with the suprabasalt sedi
ment-filled subbasins of the Yakima fold belt, have apparent 
average temperature gradients of about 77°C/km rather than 
41°C/km. These wells constitute an even more attractive 
low-temperature geothermal resource than the "normaP 
thermal wells because the 20°C isotherm can be reached in a 
well, on average, only 65 meters deep. 

L E G A L A N D I N S T I T U T I O N A L SCTTiNC 

Geothermal resources are related to water and mineral re
sources, to the surface and subsurface estates, and lo vkaier 
rights and mineral titles. In establishing the regulatory 
framework within which geothermal resources arc Jc* el
oped, legislative bodies must first describe the physical 
properties that distinguish geothennal resources trom water 
and mineral resources, thus allowing for a clr4r cstaS-
lishment of ownership, leasing, taxation, and dc->clt>pment 
regulations, and then establish the relationship t<twccn 
geothermal resources, ground water, subsurtacc romrraU. 
and other established resources. Ideally, the friimc«bi>rk 
would look forward tp future leases, exploration. anJ iie\ rl-
opment activities while looking backward in order to pt*cc 
geothermal resources into the framework of ica.scs. rc^cr^ »-
tions, and property titles inherited from the past. 

Ownership and Leasing 

The federal Geothermal Steam Act of 1970 (Public Law 91-
581) defines geothermal resources as follows: 

Geothermal steam and associated geothermal re
sources means (i) all products of geothermal proc
esses embracing indigenous steam, hot water, and hot 

brines; (ii) steam and other gas, hot'water, and other 
brines resulting from water, gas, or other fluids arti
ficially introduced into geothermal formations; (iii) 
heat or other associated energy found in geothermal 
formations; arid (iv) any by-product derived from 
them (30 U.S.C. 1001). 

On federal lands under the control of the U.S. Forest 
Service, Bureau of Land Management, or other agency, the 
federal govemment claims ownership of all geothermal re
sources, whether it holds the mineral estate jointly with the 
surface estate or holds a mineral reservation where the es
tates have been severed. It is unclear, however, whether fed
eral ownership extends to ground water useful for direct-
application purposes where the estates have been severed. 
TTie states have primary control of ground water, absent the 
establishment of a federal enclave. 

The Federal Land Policy and Management Act (FLPMA) 
(15 U.S.C. 1600, et seq.; 43 U.S.C. 170, et seq.) requires the 
Secretary of the Interior to inventory resources and prepare 
land-use plans on the basis of those resource assessments. If 
energy facilities are not included in the plans, conflicting or 
pre-emptive land uses could prevent development of prime 
geothermal resource sites. Where energy development is spe
cifically included as an accepted land use, federal agencies 
must develop a procedure to allow for private energy-re
source development. Although FLPMA authorizes sale of 
public lands for such developiiient, leasing is by far the most 
common method by which private developers may gain ac
cess to public lands. 

Surface rights and a priority right to explore, develop, 
and use geothermal resources on federal lands are acquired 
through an "Offer to Lease and Leases for Geothermal Re
source", issued by the Bureau of Land Management pursuant 
to the Geothermal Steam Act of 1970 (amended 1988). 

In Washington State, the Revised Code of Washington 
(RCW) defines "geothermal resource" as follows: 

Geothermal resource means only that natural heat 
energy of the earth from which it is technologically 
practical to produce electricity commercially and the 
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medium by which such heat energy is extracted from 
the earth, including liquids or gases, as well as any 
minerals contained in any natural or injected brines, 
and associated gas, but excluding oil, hydrocarbon 
gas, or other hydrocarbon substances (Chapter 79.76 
RCW). 

Washington's definition thus restricts geothermal re
sources to those "from which it is technologically practical 
to produce electricity commercially". Geothermal resources 
with temperatures below those required for commercial elec
trical production are considered groimd-water resources in 
Washington, and they are regulated by the Washington State 
Department of Ecology (DOE). All geothermal resources 
discussed in this report are considered by the State of Wash
ington to be ground-water resources and are available 
through appropriation. 

The State claims ownership of all ground-water resources 
imderlying State and school lands. In order to gain access to 
low-teihperature geothermal resources below these,lands, a 
commercial lease must be obtained. 

The Washington Department of Natural Resources 
(DNR) manages most State lands—the exception being lands 
managed by the Washington Department of Fish and Wild
life, Parks and Recreation Commission, and small holdings 
by other State agencies. Access to non-DNR lands for explo
ration and development is by permit obtained from the local 
office of the agency managing the lands. 

DNR is responsible for issuing leases on State tmst lands 
for low-temperature geothermal exploration and develop
ment for direct use. A Plan of Operation is required by DNR 
for these activities. 

Permit t ing and Development l lequirements 
Water rights 
In response to the growing concem about the State's 
ground-water resources, the Washington DOE is legisla
tively mandated to coordinate the development of ground
water management programs. Local governments are re
sponsible for developing DOE-approved ground-water 
management plans. Activities within ground-water manage
ment areas must comply with ordinances/regulations estab
lished as part of a ground-water management plan. 

A water-rights permit from DOE is required before any 
water well can be constructed. When an application is re
ceived, DOE will inspect the site, require publication of a 
public notice of intent, and attempt to resolve any protests 
that may be filed. A permit allowing construction of the pro
ject may be issued if water is deemed to be available, no ex
isting water rights are affected, and the project is found to not 
be detrimental to the public welfare. Information required for 
the permit application includes: a section map, identification 
of the source of the water supply, an explanation of how the 
water will be used, the exact location of the point of with
drawal, a legal description ofthe property on which the water 
is to be used, and the signature of the legal owner. A final 
certificate of water rights is issued only after the project is 
complete and the water is put to use. 

As of early 1994, DOE was 3 to 4 years behind in adjudi
cating water rights, and in some areas, a total ban on new 

water rights is in effect, pending the outcome of legal chal
lenges. 

In 1992, the Washington State Energy Strategy Commit
tee reconmiended that DOE should assess and revise its pro
cedures for granting water rights to protect water resources 
while allowing development of these geothermal energy re
sources. 

DOE also regulates the drilling of water wells within the 
state, regardless of land ownership. The construction of 
water wells must conform to RCW 18.104 to ensure the pro
tection of public resource aquifers. DOE releases the follow
ing: 

• Minimum Standards for Constmction and Maintenance 
of Wells, Chapter 173-160 WAC; 

• Rules and Regulations Goveming the Regulation and Li
censing of Well Contractors and Operators, Chapter 173-
162 WAC; and 

• Water Well Constraction Act (197), Chapter 18 RCW. 

Discharge a n d re in jec t ion 

Disposal of geothermal water after heat extraction is an in
creasingly important area of concem to the State and devel
opers alike. The National Pollutant Discharge Elimination 
System (NPDES) or State Waste Discharge Permit, Water 
Quality Certification, and (or) Short-Term Modification of 
Water Quality Standards ensure that water quality will not 
be adversely affected. According to DOE, a NPDES permit 
is required whenever a discharge will be made into any sur
face water of the state. The State Waste Discharge Permit is 
required for virtually all discharges, for example, onto land 
surfaces or by subsurface injection. 

The State Water Pollutioii Control Act generally prohib
its the discharge by any person of any material that "shall 
cause or tend to cause pollution" of the waters of the state. 
Pollution is deflned broadly to include any alteration of the 
physical, chemical, or biological properties of water or any 
change in temperature, taste, color, turbidity, or odor, or the 
discharge of any substance likely to create a nuisance or a 
detriment to any conceivable beiieficial use (RCW 
10.48.010). "Discharge of pollutants" has been broadly con
strued to include discharges of materials that existed in the 
water before it was brought into a facility and used.' 

The State's policy is to maintain the highest possible 
standards to ensure the purity of all \yaters of the state by 
requiring the use of all known, available, and reasonable 
methods by industries and others to prevent and control the 
pollution of Washington's jwater. Permits issued by DOE un
der NPDES and the State Waste Discharge Permit Program 
require the use of "all known, available, and reasonable 
methods of treatment" (AKART) before discharge. The 
Water Pollution Control Act requires sources to use AKART 
regardless of the effect of existing discharges on water qual
ity (Backer, 1992). 

^ (Crown Zellerbach v: State Department of Ecology, Pollution Control 
Hearing Board (PCHB) Nos. 85-223 and 85-242 [1986].) In this case, 
the PCHB held that discharge of solids into the receiving water con
stituted "discharge of pollutants," even thoijgh the solids were natu
rally occurring and were brought in with the plant's intake water. 

file:///yaters
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Some developers have recently indicated that they are not 
pursuing geothermal direct-use projects because of die diffl-
culty of obtaining a discharge permit and inconsistencies in 
interpretation of discharge requirements by DOE personnel. 
If widespread development of the state's low-temperature 
geothermal resources is to take place, questions relating to 
obtaining water rights and discharge permits must be re
solved. 

Secondary Beneficial Uses off Ground Water 

In 1982, the Washington State Department of Health al
lowed the City of Ephrata to reintroduce groimd water that 
had first passed through a heat pump, back into the city's 
domestic water supply system. This precedent-setting pro
ject was the first in the U.S. to receive such permission. 
Health departments in several other states followed Wash
ington's lead in allowing for the construction and operation 
of these so-called dual-function water supply systems. Sev
eral potential project developers have recently reported that 
the Department of Health appears to have reversed itself and 
is now informing developers that such practice is not per
missible. 

The Washington State Energy Office (WSEO), in re
sponse to a recommendation of the Energy Strategy Commit
tee, has recently formed the Energy Strategy Interagency 
Task Force that will, among other things, address issues re
lating to the use of the state's low-temperature geothermal 
resources including: 

• water rights, 

• discharge of geothermal water and reinjection, and 

• secondary beneficial use of geothermal water in domestic 
water supply systems. 

District Heat ing System l?egulation 
Washington State has adopted a comprehensive legislative 
and regulatory scheme to encourage the development of dis
trict heating systems that use geothermal and other renew
able resources and high-efficiency cogeneration. Washing
ton's legislation and implementing regulations achieve two 
important objectives for district heating systems that use 
certain preferred heat resources: 

• They grant local govemment entities clear and broad 
authority to tmdertake and finance such systems. 

• They provide private district heating developers with a 
simplified regulatory framework and market incentives 
to encourage development. 

Local governments, including counties, cities, towns, and 
certain utility districts, arc covered by Washington's 1983 
"Heating Systems" statute (Washington Revised Code Anno
tated, Chapter 35.97). The statute authorizes these entities to 
constmct, purchase, acquire, extend, maintain, and operate 
heating systems using preferred resources such as biomass, 
geothermal, cogeneration, solar, and waste heat to supply 
their citizens or others with heating services. The statute was 
amended in 1987 to allow additional local govemment enti
ties to become involved and additional heat sources, such as 
sewage effluent, to be included as "preferred resources". 

The statute confers on these public entities full power to 
regulate and control the use, distribution, and price of heat 

supplied through their systems, free from Washington Utili
ties and Transportation Commission (UTC) jurisdiction. It 
also grants expansive authority to finance heating systems 
through such mechanisms as local improvement-district 
bonds and warrants, special assessments, and revenue bonds 
and to exercise other authorities needed to further the statu
tory objectives. In short, the statute addresses most of the 
central concems of local govemments considering district 
heating development and clarifies their authority in areas 
where uncertainty might otherwise discourage development. 

Washington's private district heating developers are sub
ject to a different legislative scheme set forth in the State's 
1983 "Heat Supplier" statute (Washington Revised Code An
notated, Chapter 80.62). That statute rests on a legislative 
fmding that traditional public-utility regulation may pose un-
iiecessary barriers to the use of preferred heating resources, 
but that some minimal regulation may be needed to protect 
heating-system customers. Reflecting these findings, the 
statute adopts a streamlined "operating permit" system that 
is considerably less burdensome to suppliers than traditional 
regulation, but retains basic customer protections appropri
ate to the competitive environment for heating services. 

Under this system, private suppliers proposing to furnish 
heat from such resources as geothermal, biomass, waste heat, 
and cogeneration are exempted from the Washington Utili
ties and Transportation Commission's general jurisdiction. 
They are subject only to limited jurisdiction conferred by the 
statute that consists principally of the legislature's direction 
to the UTC to grant a nonexclusive operating permit to pro
vide heating services within a designated service territory to 
a prospective heat supplier that demonstrates that: 

• It is qualified and financially responsible to provide the 
services offered; 

• Its proposed system design is adequate to provide those 
services. 

• Its proposed customer contract specifies the term of serv
ice and the rates or rate formula, and otherwise assures 
adequate service. 

The 1983 statute was amended in 1987 to include additional 
resources under the exemption. 

To minimize regulatory delays and costs, encourage com
petition, and allow suppliers to eam iharket-based retums, 
the statute circumscribes the UTC's authority to approve 
heating rates. It directs the UTC to base rate approvals not on 
traditional calculations of the supplier's cost of service or 
rate of return on investment, but on the reasonableness of the 
proposed rates in relation to rates charged for comparable 
heating services available in the area. Instead of imposing 
the low fixed utility rate of retum reflecting the historically 
low risk profiles of conventional utilities, this approach of
fers suppliers an incentive to provide low-cost services and 
capture any corresponding market rewards. To increase this 
incentive and enhance certainty and predictability, the stat
ute further provides that rates less than 80 percent of rates for 
comparable services will be automatically approved. 

Summary 

The legal and institutional framework relating to the devel
opment ofthe state's low-temperature geothermal resources 
needs serious review and revision if geothermal resources 
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are to play a major role in meeting the state's future energy 
requirements. If developers caimot obtain water rights or, 
where available, obtain them in a timely manner, potential 
projects will be lost or forced to use conventional fuels. Dis
posal and injection requirements are becoming serious con
cems to potential developers and may affect their ability to 
pursue projects. Equally serious is the apparent reversal of 
policy by the Department of Health in regard to secondary 
use of water for domestic purposes once it has been passed 
through a heat pump. All three of these issues need to be 
addressed and resolved by the new Energy Strategy Inter
agency Task Force. 

Washington has adopted a comprehensive legislative and 
regulatory framework to encourage developing district en
ergy systems based on preferred resources such as geother
mal. If resolution of the other issues reflects the same desire 
to encourage development, the resulting framework should 
be a model for the entire nation. 

PAST A N D CURRENT 
LOW-TEMPERATURE GEOTHERMAL USES 

The direct use of geothermal resources in Washington State 
had its modem begiiming in the late 1800s, but its benefits 
had been enjoyed by the native Indians for centuries before. 
In the early 1880s, Theodore Moritz, a settler in the Quil-
layute Valley, was out hunting and came across an Indian 
who had broken his leg. Moritz took the injured man home 
and nursed him until he could travel. In gratitude, the Indian 
told him of some wonderful curative "fire chuck" (hot 
water) that bubbled from the ground where Indians had gone 
for years to cure their ailments. The Indian led Moritz to 
what is now Sol Due Hot Springs, and Morit7 later returned 
to build a cabin and file a claim with the U.S, Land Office. 
Word spread of the healing waters and mud. and people be
gan making the 2-day horseback trip from Pon Angeles. 

In 1903, Michael Earles, owner of the Puget Sound Mills 
and Timber Company, accompanied a group of people to Sol 
Due. Earles had been told by his doctor that he was dying. He 
was advised by his doctor to travel to Carlsbad. New Mexico, 
but was too weak for the long joumey. The mineral water at 
Sol Due cured him, and in gratitude he decided lo huild a 
facility to help others. In 1910, Earles bought the site from 
the heirs of Theodore Moritz and founded the Sol t>u>. Hot 
Springs Company. Sol Due soon became the most noted 
pleasure and health resort on the Pacific Coast Larles spent 
a half million dollars creating the resort, which opened on 
May 15, 1912, and which, during its peak >rar, handled 
10,000 guests from all over the U.S. and as far away as 
Europe. Guests drank the mineral water and hatheJ in tubs, 
showers, mud, or vapor. The temperature of the hoi springs 
was reported to be 60°C, and the waters contained MKlium. 
potassium, magnesium, silicon, iron, and other mineral:s The 
waters were also bottled and sold as delicious draught with 
marvelous healing qualities to be enjoyed at home I Keliugg, 
1975). 

In addition to the hotel, a three-story sanitarium, com
plete with operating room, appliances for surgical cases, a 
laboratory, and an x-ray machine, had beds for IOO patients. 

On May 26, 1916, after only 3 years of operation, the re
sort was destroyed by fire started when sparks from a defec
tive flue landed on the roof of the main hotel building. When 

the caretaker tried to put out the fire, he discovered that the 
water was still tumed off for the winter (Kellogg, 1975). 

The fire at Sol Due did not, however, signal the end ofthe 
growing interest in hot spring resorts. Although Sol Due 
never again achieved its earlier grandeur, it was modestly re
built and is now part of Olympic National Park. Nearby 
Olympic Hot Springs also saw considerable development in 
the early 1900s, only to be retumed to its natural state by the 
Park Service in 1973. In addition, other resorts were built at 
Longmire and Ohanapecosh Hot Springs, both now part of 
Mount Rainier National Park, and at North Bonneville and 
Carson, both located in the Columbia River Gorge 
(Bloomquist, 1979). 

Renewed interest in Washington's geothermal energy re
source began in the mid to late 1970s as a result of the oil 
embargo of 1973 and, later, the oil crisis of 1979. The pri
mary emphasis was on discovery, evaluation, and commer
cialization of high-temperature resources that could be har
nessed to generate electricity. A majority of the activity was 
centered in the Cascade Range, where it was thought these 
resources would be most likely to occur. More than a million 
acres were once under lease application throughout the Cas
cade Range of Washington, but due to environmental con
cems, delays in completing environmental impact studies by 
the U.S. Forest Service, and a surplus of low-cost electricity 
throughout the 1980s, few leases were actually granted, and 
no major exploration programs were completed by industry. 

Direct-use geothermal resources, however, were found to 
be abundant, widespread, and easy to access and increasingly 
cost effective. A detailed assessment program carried out by 
the Washington State Department of Natural Resources, Di
vision of Geology and Earth Resources identified 338 wells 
throughout the Columbia Basin yielding water at tempera
tures at or above 20°C (Korosec and others, 1981). WSEO, 
working cooperatively with DNR, identified a number of 
promising development projects. In 1980, WSEO began the 
design of what was to become the nation's first major dual 
purpose geothermal heat-pump project. The system used 
water at 30°C from a 550-m-deep municipal well in Ephrata 
that pumped 140 1/s. In 1980, with assistance from WSEO 
and the Oregon Institute of Technology Geo-Heat Center, the 
City of Ephrata applied for a grant uh^er the Department of 
Housing and Urban Development's Innovative Community 
Energy Conservation Program. The $468,000 grant made 
possible the constraction of the new geothermal heat pump 
plant designed to provide all of the heating and cooling re
quirements of the Grant County Courthouse and Courthouse 
Annex, the retrofit of the Courthouse complex, and a demon
stration project in the nearby June's Court low-income hous
ing project (Bloomquist, 1983). 

The heat pump system was designed to remove approxi
mately 7.5°C. The water was then retumed to the municipal 
system. The two-stage heat pump was capable of supplying 
52°-65°C water to the Grant County Courthouse's central 
heating system, which cut its energy consumption by 80 per
cent and resulted in an 85 per cent decrease in the courthouse 
fuel bill. The June's Court project consisted of retrofitting a 
number of units to use geothermal heat pumps. Both projects 
were completed in 1983 and received national awards from 
the U.S. Department of Energy and from the American Soci
ety of Heating and Refrigeration Engineers. The uniqueness 
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and importance of the system also resulted in commenda
tions from the Governor and the Washington State Legisla
ture. This project marked the first acceptance by state health 
regulators of the domestic use of water that had passed 
through a heat pump, and it was the model for the acceptance 
of such systems throughout much of the U.S. 

The Ephrata project served as the catalyst for several ad
ditional projects, including the Yakima County Detention 
Center, the Washington State Department of Social and 
Health Services office in Yakima, several schools, including 
two community colleges, and numerous commercial and 
residential installations. Studies completed by WSEO and 
DNR initially identified 22 cities in central and eastem 
Washington with proximity to geothermal resources that 
would meet temperature and flow requirements for district 
heating. Water chemistry was also found to be acceptable for 
development with only minor concems related to material se
lection. Geothermal district heating feasibility studies were 
completed in six cities by 1985, using HEATPLAN, a com
puter program developed by WSEO for this purpose. All six 
cities—Yakima, Ephrata, Moses Lake, West Richland, 
Grandview, and Suimyside—were found to have heat-load 
densities high enough to technically and economically sup
port geothermal district heating systems. 

However, 1985 also saw a dramatic decrease in prices of 
competing energy supplies, with natural gas prices dropping 
to less than half of projected levels. Low naturial gas and oil 
prices, coupled with a significant surplus in electrical gen
eration capacity, removed any economic incentive for devel
oping capital-intensive geothermal systems or for energy 
conservation by utilities. In addition, DOE found itself far
ther and farther behind in adjudicating water rights and, in 
many areas, a total moratorium on new water rights was put 
in place, stopping some projects that were still attractive 
from both energy and economic perspectives. 

RESOURCE POTENTIAL A N D 
COLLOCATION OF RESOURCES AND USERS 

The 1990s have, however, brought new interest in geother
mal resources development in Washington State. Califomia 
Energy Company has filed lease applications in both the 
northem and southem Cascades (D. McClain, C E Explora
tion, Portland, OR, oral commun., 1993). Seattle City Light, 
the state's largest municipal utility, has begun to reassess its 
position on future geothermal development. Puget Sound 
Power and Light, the state's largest investor-owned utility, 
has agreed to purchase electricity generated from geother
mal resources in California. And the Boimeville Power Ad
ministration, with support from the Northwest Power Plan
ning Coimcil, initiated a program to demonstrate the 
technical, economic, and environinental acceptability of 
geothermal electric generation in the Northwest. In 1993, 
Conservation and Renewable Energy Systems was founded 
by a number of public utilities to pursue development of re
newable energy projects. 

However, by far the greatest interest remains in develop
ing the state's tremendous low-temperature geothermal po
tential, most of which is in the Columbia Basin (Fig. 1), spe
cifically Adams, Benton, Franklin, Grant, Walla Walla, and 
Yakima Counties. This new interest stems from the fact that 
more and more of the state's electrical utilities are discover

ing that low-temperature geothermal, when coupled with 
new high-efficiency water-source heat pumps, can be an ex
tremely attractive demand-side measure. Such systems not 
only reduce total energy consumption in comparison to elec
trical resistance or air-to-air heat pump heating systems, but 
can also reduce electricity demand as much as 50 percent, 
thus significantly reducing the need to build new generation 
facilities. Water-source heat pumps have also become a ma
jor element in many utility programs designed to maintain 
market share, being the only technology readily available to 
them that competes favorably with extremely cost-competi
tive namral gas. Many manufacturers of water-source heat 
pumps claim coefficients of performance (COP) that exceed 
4.5 and, when coupled with geothermal sources, may exceed 
6.0. For example, the Grant County Courthouse complex in 
Ephrata routinely achieves a COP of 5.8. 

The future for low-temperature geothermal development 
in Washington State is extremely positive, especially in light 
of the abundance and widespread occurrence of the resource 
and increasing interest in renewable energy development by 
utilities and state and federal governments. In fact, the Clin
ton administration's Global Change Action Item #26 gives 
considerable attention to the need for and desirability of de
veloping low-temperature geothermal heat sources. But 
probably most important is the renewed interest on the part 
of the state's public and investor-owned utilities and an in
creasing desire on the part of state and municipal govem
ments to expand the use of renewable energy resources wher
ever technically and economically feasible. This common in
terest on the part of utilities and govemment provides a 
natural mechanism for targeting further assessment and de
velopment activities. 

Because there are still significant problems associated 
with obtaining new water rights, development activities are 
being directed toward sites where thermal wells already ex
ist, where such wells are under the control of a govemment 
entity, and where the water is used or is usable year-round. 
Development is also being focused on sites where significant 
new constmction or redevelopment is or will be t^ing place, 
for example, educational and correctional facilities. A quick 
analysis of our database shows that 22 cities of 5,000-1- popu
lation are located within 8 km of a thermal well. These cities 
all have significant potential for developing geothermal-
based district heating systems. Further analysis locates 24 
schools that have construction or remodeling projects 
planned or under way, totaling about 150,000 m^ and with an 
aggregate budget of over $100 million. These 24 schools 
have a total of 259 thermal wells within 8 km, many of which 
are owned by the municipality, county, port district, state 
agency, or the school district itself. In fact, of the 941 ther
mal wells identified statewide, 250 are under govemment 
ownership. 

But the availability of low-temperature geothermal re
sources and the collocation of a need for thermal energy does 
not guarantee that development can or will take place. Deci
sion-makers, as well as those who advise them, for example, 
architectural and engineering firms, must be made aware of 
the availability of geothermal resources and the reliability of 
the use of geothermal water-source heat pumps. Regulators 
in the Departments of Ecology and Health must be convinced 
of the benefits and extremely low risk associated with instal-
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lations that either reinject the water or use it in a secondary 
manner once it has passed through the heat pump. And, fi
nally, mechanisms must be put in place that ensure that the 
generally high front-end capital cost of these systems is not 
a deterrent to development. Many utilities are adopting in
centive programs, either in the form of rebates or long-term 
lease arrangements, that encourage the developiment of geo
thermal heat-pump systems. The cost of such systems can 
also be significantly reduced through advancements in drill
ing technology and improvements in system efficiency. 

RECOMMENDATIONS 

Our top recommendation is to (1) match existing thermal 
wells, especially publicly owned wells that produce large 
quantities of water year-round, with closely collocated pro
posed new constraction or remodeling of public buildings, 
such as schools, (2) determine which projects could make 
advantageous use of the geothermal resource to heat and/or 
cool the building, and (3) encourage and facilitate such ap
plications. This work would occur mostly in the Columbia 
Basin, because most thermal wells are located there, and it 
would lead to significant development of low-temperature 
geothermal resources, perhaps without any additional drill
ing or exploration. 

Our second recommendation is to station one or two in
vestigators in the Columbia Basin, especially in Adams, 
Benton, Franklin, Grant, Walla Walla, and Yakima Counties, 
to find and visit new wells to (1) measure downhole tempera
ture gradients (or accurate flowing temperatures if gradients 
cannot be measured, as for example, in flowing artesian 
wells), (2) obtain well-test data, (3) obtain drill cuttings for 
measurement of thermal conductivity and geochemistry, and 
(4) collect water samples for chemical analysis. With the 
trend toward fully cased and sealed wells that tap a single 
deep aquifer, this work would facilitate the formulation of a 
data set that would determine regional and local distribution 
of heat flow and temperature gradients, better define the 
cheniistry and stratigraphy of the deeper aquifers, build ac
curate statistics about the volumes and temperatures of water 
available from wells, and assist formulation of exploration 
strategies that would minimize unproductive drilling. 

Our third recommendation is to institute a long-term ef
fort to (1) inform the people of the state about uses of low-
temperature geothermal resources, (2) work with public pol
icy makers to make certain that the legal and institutional 
framework encourages the wise use of low-temperature geo
thermal resources, and (3) advocate for use of geothermal 
resources in place of fossil fuels. 
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Appendix A. Descriptive and Thermal Data for Wells and Springs 

EXPLANATION OF COLUMN HEADINGS AND ENTRIES: 

The I.D. number for a site consists of a two-letter county code 
followed by a three-digit serial number. An "8° at the end 
means the site is a spring, spring system, lake, lava dome, or 
area of fumaroles. All other entries are wells. County codes: 
AD, Adams; AS, Asotin; BE, Benton; CH, Chelan; CL, Clallam; 
CK, Clark; CO, Columbia; CZ, Cowlitz; DO, Douglas; 
FR, Franklin; GA, Garfield; GR, Grant; GY, Grays Harbor; 
Kl, King; KS, Kittitas; KT, Klickitat; LE, Lewis; Ll, Lincoln; 
OK, Okanogan; PI, Pierce; SK, Skamania; SN, Snohomish; 
SP, Spokane; WA, Walla Walla, WH, Whatcom; WT, Whitman; 
YA, Yakima. 

Site name is, in most instances, the name of a city, company, 
or governmental organization if the site is publicly or company 
owned, or the name of an individual if Ihe site is'a private irri
gation or domestic well. 

An asterisk (*) before the site nnme column mdicBles that 
there is a chemical analysis (or nnniyies) m Appendi" B 

Date: dale when one or mo«e of l^« »rii'i?s m ih(» tnbie was 
determined, as reporied m one of the cifed references 

Latitude (°N) and Longitude CW) are given in decimal de
grees. The location of each site was plotted on a scale-stable 
1:100,000-scale U.S, Geological Survey topographic base 

map, usually at the center of the quarter-quarter of a section. 
If the base map showed a well or spring in that quarter-quarter 
section, the occurrence was plotted at that locafion. A trans
parent gridded overlay was used to identify quarter-quarter 
boundaries. When all locations had been plotted, they were 
digitized at the Washington State Energy Office and the lati
tudes and longitudes calculated by the Geographic Informa
tion System, The information was then downloaded back into 
the Lotus 1-2-3 file that constitutes Appendix A. 

Wilhin each county, entries are sorted by township, range, 
and section. 

Partial section: Written as quarter-section of quarter-section, 
using the system of the U.S, Geological Survey Water Re
sources Division where the section is divided into 16 quarter-
quarters that are lettered in the same manner as sections in a 
township are numbered The pattern is shown below. 

D 

E 

M 

N 

C 

F 

L 

P 

B 

G 

K 

Q 

A 

H 

J 

R 

NE4, NW4, SW4, and SE4 signify the northeast, northwest, 
southwest, and southeast quarters of a section, respec
tively. W2 and E2 are west one-half and east one-half. 

Temperature type: B, bottom-hole or near-bottom-hole tem
perature; F, flowing temperature; M, maximum temperature; 
S, temperature measured short of well bottom; and "-", other 
or unknown. 

Depth type: D, drilled depth or near drilled depth; L, logged 
depth; and "-', other or unknown. 

Gradient type: A, gradient estimated from linear segment of 
well temperature log; B, gradient estimated from a bottom-
hole temperature or the deepest logged temperature and an 
estimated or calculated mean annual surface temperature; S, 
gradient determined by fitting a straight line through "fami
lies" of bottom-hole temperatures. 

Flow type: N, natural; P, pumped, bai led, or air-driven; 
"-', other, no flow, or unknown. 

SWL: Standing water level, meters from surface. A, flowing 
artesian. 

References: Numbers correspond to the numbered refer
ences in the REFERENCES crrED section. 

I.D. * 

AD001 • 

AD002 « 

AD003 

AD004 

AD005 • 

AD006 • 

AD007 

AD008 .« 

AD009 • 

AD010 

AD011 

AD012 

AD013 

Site name 

A D A M S C O U N T Y 

CMSTP&P RR 

US Bureau ol Reclamation 

DH4 

E. Col, Basin Irr, Dist, 

Othello City 2 

Othello City 4 

Othello City 5 

Othello City 6 

Othello City 1 

Weaver, Howard 

Taylor, John D, 

Lyle, Elwyn & Rex 

tulcKay, Ed 

Date 

1961/05/04 

1971/10/06 

-
1955/08/02 

1970/10/27 

-
1994/04/07 

1942/04/27 

-
-
-

Lat 
(°N) 

46,804 

46.794 

46.757 

46.740 

46,824 

46.817 

46,814 

46,824 

46,824 

46,819 

46.789 

46.815 

46.815 

Long 
(°W) 

119,342 

119,299 

119,360 

119,273 

119,167 

119.156 

119,167 

119,177 

119,177 

119.206 

119.228-

118.922 

118,954 

Twp 
N 

• , 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Rng 

28E 

28E 

28E 

28E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

31E 

Sec 

08 

15 

30 

35 

03 

03 

03 

04 

04 

05 

18 

04 

05 

Part 
sec 

E 

D 

L 

P 

C 

J 

P 

A 

A 

-
-
J 

L 

1 = ^ 

20,0 

24,2 

75,2 

' 24,4 

22.6 

20.8 

29.4 

27.8 

20,0 

20,0 

20,0 

24,4 

26,8 

8 

B 

B 

B 

F 

F 

B 

F 

B 

F 

F 

F 

B 

Depth 
(m) 

126 

264 

1456 

253 

212 

276 

298 

368 

171 

75 

77 

330 

404 

1-

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Gradients 
(°C/km) 

A B 

- 63 

46 

43 

- 49 

- 51 

- 32 

- 57 

- 36 

47 

-
- . 

-
- 36 

S 

. 
-

31 

-
-
-

66 

-
-
-
-
-

49 

li 

-
- • 
- • 

-
-
-
-
-
-
. 
-
-

Flow 
(l/m) 

38 

795 

-
-
-

3785 

-
13248 

341 

473 

170 

7646 

Flow 
type 

-
-
-
-
-

-
P 

P 

P 

P 

P 

SWL 
(m) 

73 

114 

-
-

69 

69 

-
60 

73 

-
-

95 

References 

22,25,26,40,41 

22,25,26,40 

2,22.25,26 

22,25,26,33 

22,25,26,40 

22,25.26,40 

22,25,26,33,37,38.45 

22,25,26,37,38,40,45 

22,25,26,40,41 

44 

44 

44 

22,25,26,37,38,45 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

AD014 

AD015 

AD016 

AD017 

AD018 

AD019 

AD020 

AD021 

AD022 

AD023 • 

AD024 

AD025 

AD026 

AD027 

AD028 

AD029 

AD030 

AD031 

AD032 

AD033 

AD034 

. AD035 

AD036 » 

AD037 

AD038 

AD039 

AD040 

AD041 

AD042 

AD043 

AD044 

AD045 

AD046 

AD047 

AD048 

AD049 

AD050 

AD051 

AD052 

AD053 

AD054 

AD055 

AD056 

SKe name 

Lyle, Elwyn 

Lyle, Elwyn & Rex 

Lyle Bros 3 

DNR Lyle 2 

DNR Lyle 1 

Johnson, Arthur 

Kummer, Clarence, 4 

Tomkin 

Damon, Don 

Phillips, Robert, 4 

Adams, K/lrs. M. E. 

Phillips, Robert, 5 

Stelger 

DNR Hatton 

Hart 

Hart, Cyril 

— 
Tompkins, Robert 

Watson 

Blauert, Fred, A„ 2 

Blauert, Fred 

Chel Reddy Frozen Foods 

Othello City 3 

Kliphardt, G, W. 

Kliphardt, Fredrick 

Kliphardt 

Andrews 2 

DNR Damon 2 

DNR Damon 

Damon Ranch 

Lyle 

Lyle, Rex 

Wholman 

Lyle, Rex (South) 

Brown, Beverly 

Damon, Don 

Phillips, D. E,. 12 

Phillips, D. E„ 12 

Phillips, D, Everett 

Phillips, D. Everett 

Phillips, Beatrice house well 

Phillips, D.E., 11 

Phillips, D, E., 11 

Date 

1983/05/26 

1983/07/29 

-
- -

1983/05/26 

- . 
-
• 
-

1983/08/02 

-
1982/08/09 

-
-
-
-
-
-
-

1983/08/26 

-
1983/08/22 

1977/05/11 

-
1983/08/30 

-
-
-
-

1983/05/24 

-
-

• -

-
1982/09/08 

-
1983/08/02 

-
. -

-
1983/05/27 

Lat 
CN) 

46,800 

46,797 

46,803 

46,793 

46,793 

46,779 

46,742 

46.821 

46,820 

46.799 

46.806 

46.803 

46.788 

46.785 

46.743 

46.744 

46,822 

46,822 

46,753 

46,751 

46,749 

46.839 

46.829 

46.866 

46.851 

46.851 

46.845 

46.830 

46.830 

46,872 

46,880 

46,880 

46,880 

46,869 

46,826 

46.830 

46.895 

46.894 

46.873 

46.880 

46.880 

46.880 

46.880 

Long 
(°W) 

118.944 

118.959 

118.895 

118.922 

118.938 

118,965 

118.959 

118.753 

118.800 

118.838 

118.827 

118.832 

118.806 

118.811 

118.768 

118.758 

118.631 

118.632 

118.528 

118,302 

118.290 

119,172 

119,156 

119,000 

119,006 

119,006 

119,028 

118,991 

118,991 

118,884 

118.906 

118.906 

118.916 

118.906 

118.933 

118,877 

118,768 

118,768 

118,729 

118,751 

118,763 

118,768 

118,768 

Twp 
N 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

16 

16 

16 

16 

16 . 

16 

16 

16 

16 

16 

'16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

Rng 

31E 

31E 

31E 

31E 

31E 

31E 

.31E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

33E 

33E 

34E 

36E 

36E 

29E 

29E 

30E 

30E 

30E 

30E 

30E 

30E 

31E 

31E 

31E 

31E 

31E 

31E 

31E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

See 

08 

08 

11 

16 

16 

19 

32 

02 

04 

07 

08 

08 

16 

16 

35 

35 

02 

02 

27 

33 

34 

.34 

34 

24 

26 

26 

27 

36 

36 

14 

15 

15 

15 

15 

33 

35 

11 

11 

13 

14 

14 

14 

14 

Part 
sec 

J 

N 

E 

A 

D 

A 

M 

A 

B 

J 

C 

E 

F 

M 

E 

G 

A 

A 

R 

A 

F 

D 

R 

D 

A 

A 

J 

K 

K 

K 

B 

B 

D 

Q 

P 

J 

D 

D 

J 

A 

C 

D 

D 

22,5 

25,0 

20,5 

21,1 

28,5 

27,6 

26.0 

25,0 

21.9 

25,4 

22,2 

26.0 

20.0 

21.1 

27.6 

22,9 

25.0 

25,0 

20.9 

20,0 

25,4 

25,0 

25,0 

26,1 

30,0 

26,2 

25,2 

20.6 

25,8 

26,0 

24,1 

22,6 

26,2 

27,5 

20.0 

24,4 

23,0 

28,2 

. 21.7 

22,9 

21,1 

24,5 

20,0 

l l 
, 

-
B 

F 

F 

B 

B 

B 

B 

F 

F 

-
B 

F 

B 

B 

B 

B 

S 

-
B 

-
B 

B 

-
B 

B 

B 

B 

-
B 

B 

B 

B 

-
F 

F 

B 

F 

F 

B 

-
B 

Depth 
(m) 

369 

314 

214 

412 

430 

342 

365 

252 

266 

579 

182 

604 

180 

457 

310 

308 

69 

252 

177 

155 

213 

317 

275 

220 

323 

192 

207 

211 

241 

408 

316 

201 

230 

410 

165 

275 

429 

321 

272 

233 

155 

399 

314 

li 
. 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

-
. D 

L 

• -

D 

-
D 

D 

- • 

D 

D 

D 

D 

• 
D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

-
D 

Gradients 
("C/km) 

A B S 

. 

-
32 

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

65 

-
34 

91 

-
-
-
-
-

59 

-
-
-
-
-
-
-
-
-

_ 

-
34 

-
-

40 

-
52 

43 

-
-
-

44 

-
50 

-
189 

52 

50 

-
63 

-
49 

63 

-
72 

64 

40 

57 

-
38 

-
57 

37 

-
-
-

51 

-
-

56 

-• 
25 

. 

-
-
-
-

49 

48 

-
49 

-
-
-

49 

-
-

49 

-
-
-
-
-

• -

65 

65 

-
-
-
-

65 

-
-

32 

32 

32 

-
-
-

32 

-
-

32 

-

1! 
. 

-
-

-
- • 

-

-
-
-
-
-
-
-
-
-
'-
-
-
-
- . 

-
-
-
-
-
-
-
-
-

S'* 
-
-
-
-
-
-
-
-
-

Flow 
(l/m) 

. 

-
-

7055 

5924 

-
-
-
-
-

378 

-
-

2438 

-
-
-
-

• -

5678 

-
3861 

5072 

-
-
-
-
-

.14383 

-
-
-

•-
-
-

4164 

9084 

-
7948 

11355 

-
4921 

Flow 
type 

. 

-
-
P 

P 

-
-
-
-
-
P 

-
-
P 

-
-

-
-
-
-
-
P 

-
-
-
-
-
P 

-
,-
-
-
-

" -
P 

P 

-
P 

P 

-
-

SWL 
(m) 

122 

88 

-
140 

134 

-
-
-
-

181 

86 

191 

-
124 

-
-
-
-
-

21 

-
63 

85 

- • 

91 

-
-
-

54 

104 

-
- • 

-
-

105 

118 

122 

-
98 

104 

-
89 

References 

40 

40 

6.22,25.26 

44 

40,44 

22.25,26,33,37,38,45 

37,45 

24 

22,25,26,37.45 

7,15.40 

44 

40 

22,25,26,45 

44 

22.25,26-

37,45 

22,25 

26,37,45 

22,25,26 

40 

22,25,26,37,38,45 

40 

22,25,26,37,40:41,44,45 

22,25^26,37,45 

40 

6,22,25,26 

6,22,25,26 

22.25,26,37,45 

22,25,26,33,37,44,45 

40 

22,25,26 

37,45 

5,26,45 

22,25,26,33.37,38,45 

40 

44 

40,44 

22,25,26,33,37,45 

44 

44 

22,25.26.33.37,45 

40 

22,25.26,33,37,45 

' O 
o 

B 
^ 

> 
r 

1 
o 

Q 00 

§ 
> 

33 1 
g 
Z 

^ 

«e 



A p p e n d i x 

I.D. * 

AD057 

AD058 

AD059 

AD060 

AD061 

AD062 

AD063 

AD064 

AD065 

AD066 

AD067 

AD068 

AD069 

^ AD070 

AD071 

AD072 

AD073 

AD074 

AD075 

AD076 

AD077 

AD078 

AD079 

AD080 

AD081 

AD082 

AD083 

AD084 

AD085 

AD086 

AD087 

AD088 

AD089 • 

AD090 

AD091 

AD092 

ADp93 

AD094 

AD095 

AD096 

AD097 

AD098 

AD099 

A . Descr ipt ive and thermal data for wel ls and spr ings (cont inued) 

Stta name 

Phillips, D. E., 17 

Phillips, Robert, 3 

Phillips, R. V. 

Phillips, D. E. 

Phillips, D. E„ 10 

Phillips, D, Everett 

Phillips, D. Everett 

Phillips, D. E., 2 

— 
Phillips, D. E„ 16 

Phillips. D,E,, 7 

Phillips, A 

Phillips, D, E, 

Phillips, D, E„ 9 

Davis, David A. 

Baumann Farms 

Bauman, Richard 

Phillips, D, E, 

Phillips, D, E„ C-12 

Kulm, Ed 

Kulm, Art 

— 
DNR CRB 

Lobe, Gary, 2 

City ol Lind 

Benge 

Warden Hutterian Brethern 

Wollmon, Jaeole K, 

Hutterltes 

Phillips-Lanamn Ranch, Inc. 

Phillips, D. E,. C-33 

— 
Jungblom Ranch 

Lobe, Gary L, 

Hutterian Bretheren 

Franz, Agatha 

Harder, Carl H, 

Kagele, Norman 

Weber, Dave 

S S K Farms 

J & M Farms 

Kagele, Norman 

Graber, Rose 

. 

Date 

-
1983/08/03 

-
-
-
-
-
-
-
-
-
-' 

-
-

1983/08/02 

-
-

1983/05/24 

1983/07/29 

-
-
-
-

1983/08/02 

-
-

1983/08/03 

-
-

1983/07/29 

-
-

1983/08/01 

-
-
-
-
-

1983/05/23 

• -

1983/07/30 

-
-

Lat 

46,880 

46,876 

46.854 

46.861 

46,861 

46,865 

46.851 

46.850 

46.839 

46,839 

46,831 

46.831 

46,835 

46,835 

46,880 

46,827 

46,828 

46.997 

46,982 

46,987 

46.993 

46,973 

46.961 

46,999 

46,973 

46,942 

47.066 

47,048 

47,055 

47,001 

47,012 

47,012 

47.012 

47,084 

47,059 

47,025 

47,079 

47,123 

47.110 

47,121 

47.117 

47,103 

47.101 

Long 
(°W) 

118,790 

118.842 

118,832 

118.811 

118,800 

118.747 

118,729 

118,747 

118.747 

118.747 

118.790 

118,790 

118,764 

118,769 

118.700 

118,470 

118,461 

118.905 

118.872 

118.798 

118,851 

118.739 

118,766 

118.724 

118,612 

118,148 

118,978 

118,936 

118.973 

118.942 

118.937 

118.937 

118.937 

118,850 

118.846 

118,802 

118,041 

118,861 

118,903 

118,734 

118.744 • 

118,850 

118.752 

Twp 
N 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

17 

17 

17 

17 

17 

17 

17 

17 

17 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

19 

19 

19 

19 

19 

19 

Rng 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

33E 

35E 

35E 

31E 

.31E 

32E 

32E 

32E 

32E 

33E 

33E 

37E 

31E 

31E 

31E 

31E 

31E 

31E 

31E 

32E 

32E 

32E 

38E 

31E 

31E 

32E 

32E 

32E 

32E 

Sec 

15 

18 

20 

21 

21 

24 

25 

25 

25 

25 

34 

34 

35 

35 

17 

31 

32 

03 

12 

04 

06 

12 

14 
06 

12 

27 

07 

16 

18 

32 

33 

33 

33 

06 

07 

28 

04 

24 

27 

24 

24 

30 

35 

Part 
see 

D 

G 

N 

E 

G 

D 

A 

D 

N 

N 

E 

E 

C 

D 

B 

Q 

N 

B 

D 

Q 

E 

P 

M 

D 

P 

D 

E 

M 

C 

R 

D 

D 

D 

D 

P 

C 

N 

G 

G 

K 

N 

N 

A 

• | £ 

34,0 

26,0 

29,2 

24,4 

27.4 

20,6 

22.2 

29,1 

30,4 

31.4 

43.4 

24.0 

21.1 

24.2 

20,0 

22,4 

21,0 

23,5 

27,8 

22.8 

20.0 

21,0 

23.2 

26,5 

21,0 

21,9 

21,5 

20.0 

21,8 

21,0 

30.2 

30,0 

36.6 

22,2 

21,7 

20,0 

21,1 

20,1 

26,0 

20.8 

32.5 

21.1 

20,0 

II 
B 

-
B 

F 

B 

F 

F 

B 

B 

B 

B 

B 

F 

B 

-
B 

B 

-
B 

F 

F 

B 

B 

-
8 

-
-
F 

B 

-
8 

B 

F 

F 

B 

F 

F 

B 

-
B 

8 

B 

F 

Deptii 
(m) 

440 

469 

372 

448 

283 

252 

248 

432 

709 

382 

772 

370 

275 

272 

183 

600 

214 

415 

592 

274 

280 

227 

189 

366 

226 

168 

357 

155 

240 

384 

728 

771 

732 

270 

240 

188 

161 

165 

430 

243 

695 

165 

196 

l l 
D 

-
D 

D 

D 

D 

D 

D 

D 

0 

D 

D 

D 

D 

-
D 

D 

-
D 

D 

D 

D 

D 

D 

L 

-
D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

Gradients 
(°C/km) 

A B S 

1 

-
-
-
-
-
-
-
-
-

70 

-
-
-
-
-
-
-
-
-
-
-

43 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

49 32 

- • -

46 32 

-
- 32 

-
-

40 32 

26 32 

SO 32 

41 38 

-
• -
44 32 

- ., -
-
- - -
-

27 27 

-
-

40 -

5 4 ; -

-
40 -

59 -

-
-

37 -

-
25 27 

-
-
• 
- 27 

-
-

49 -

-
35 40 

30 -

- 40 

-

II 
5£ 

68 

Flow 
(l/m) 

. 
• - • 

-
5488 

-
3785 

13058 

-
-
-
-

11355 

-
95 

-
-
-
-

8422 

10976 

-
-
-
-
-
-

9462 

-
10598 

-
-
-

3785 

-
3785 

5602 

-
-
-
-
-

3974 

Flow 
type 

. 
-
-
P 

. - • 

P 

P 

-
-

-
-
P 

-
-
-
-
-
P 

P 

P 

P 

- . 
P 

P 

-
-
-
-
-
P 

SWL 
(m) 

. 
147 

-
176 

-
100 

102 

-
-
- ' , 
-
-

119 

-
124 

- • 

99 

37 

159 

120 

-
-

207 

-
-

93 

31 

-
62 

-
-

64 

198 

-
105 

79 

-
130 

• -

195 

-
60 

References 

22,25.26.33,37,38,45 

40 

22,25.26,33,37,45 

44 

22,25,26,37,45 

44 

44 

22.25,26,37,45 

2,22,25 

26,37.38,45 

2,22,25,26,37.38,45 

5,45 

44 

22,25,26,37,45 

40 

37,38,45 

45 

40 

22,25,26,37,38,40,45 

44 

44 

6,22,25 

6,26,45 

40 

26 

22,25,26.38 

40 

44 

6,22,25,26 

40 

26,37,38,45 

2 

7,15,40 

44 

45 

44 

44 

22,25,26,33,37,45 

40 

22,25.26.37,45 

2,22,25.26.33,37,38,40,45 

45 

44 

M 
O 

s 

» 
(̂  
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A p p e n d i x A . Descriptive and thermal data for wells and springs (continued) 

I.D. * 

AD100 « 

AD101 

AD102 

AD103 

AD104 

AD105 

AD106 

AD107 

AD 108 

AD 109 

AD110 

AD111 

AD112 

" AD113 

AS001 • 

AS002 

AS003 

AS004 

AS005 

AS006 

AS007 

AS008 • 

AS009 

BE001 • 

BE002 

8E003 

BE004 

BE005 » 

8E006 

BE007 

BE008 

BE009 

BE010 

8E011 

BE012 

BE013 

BE014 

BE015 • 

BE016 

Site nama 

Warden Hutterian Brethem, 7 

Hoelel, Paul, 2 

Hoelel, Paul 

Kagele, Melvin 

Gering, Gale 

Galbreath Land & Livestock 

Galbreath Land & Livestock 2 

Heineman, Don, 2 

— 
Raugust, W. C. 

Weber, John 

Hardung 

Ahern, Clill 

Kagele, Richard 

A S O T I N C O U N T Y 

Washington Water Power Co., 2 

Washington Water Power Co. 

Norman, Joe, & Gary Beach 

Asotin City 

Asotin City 1 

Washington Water Power Co. 

Washington Water Power Co. 

Washington Water Power Co., 5 

Wash, W. Power, Clark Hts,, 7 

Data 

1983/08A)3 

1983/08/30 

-
1983/08/04 

-
1983/08/03 

1983/05/26 

-
-

1983/08/30 

-
-
-

1983/08/31 

1960/05/24 

-
-
-

1982/06/21 

-
-

1962/10/30 

1983/08/10 

B E N T O N C O U N T Y 

S P & S Ry 

Sandpiper Land Co, 

Sandpiper Land Co, 

Paterson or G, Tom Powers 

US Army Corps ol Engineers 

Columbia R. 

Epstein ' 

Craig 

Blair 

HundredCirclesFarm,lrrigroDiv 

Irrigro 

Horrigan Farms 

Horrlgon Farms, Inc. 

DOE Paterson 

WDOE Tst./Obs., Piezometer C 

DNR John Barber 

-
-
-
-

-1971/09/24 

-
• 
-
-
-
-
-
-

1972/11A)1 
1984/04/18 

Lat 

CN) 

47.147 

47.147 

47.147 

47.130 

47.153 

47.129 

47.131 

47.091 

47,143 

47,224 

47,250 

47,234 

47,218 

47,204 

46.369 

46.373 

46.355 

46.340 

46.337 

46.410 

46.397 

46,398 

46,391 

45,864 

45.891 

45.884 

45.953 

45.941 

45,991 

46.008 

46,004 

46,010 

45,993 

45,983 

46,111 

46.066 

46.045 

46.045 

46,045 

Long 
(°W) 

118,709 

118.694 

118.694, 

118,566 

118,287 

118,305 

118.292 

118,276 

117,972 

118.785 , 

118,501 

118,447 

118.362 

118.388 

117,066 

117,082 

117,066 

117,045 

117,055 

117,062 

117,069 

117,087 

117.076 

119.792 

119.714 

119.722 

119.599 

119.353 

119,789 

119,556 

119,556 

119.001 

119.116 

119,116 

119,838 

119.775 

119,641 

119,640 

119,641 

Twp 
N 

19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

10 

10 

10 

10 

10 

11 

11 

11 

11 

04 

05 

05 

05 

05 

06 

06 

06 

06 

06 

06 

07 

07 

07 

07 

07 

Rng 

33E 

33E 

33E 

34E 

36E 

36E 

36E 

36E 

38E 

32E 

34E 

35E 

35E 

35E 

46E 

46E 

46E 

46£ 

46E 

46E 

46E 

46E 

46E 

24E 

25E 

25E 

26E 

28E 

24E 

26E 

26E 

30E 

30E 

30E 

24E 

24E 

25E 

25E 

25E 

Sec 

07 

08 

08 

20 

09 

20 

21 

34 

13 

15 

02 

17 

24 

27 

05 

06 

08 

16 

21 

29 

29 

30 

32 

03 

29 

29 

05 

06 

22 

15 

15 

12 

19 

19 

08 

26 

36 

36 

36 

Part 
sac 

R 

Q 

Q 

B 

K 

H 

C 

N 

F 

L 

Q 

D 

D 

A 

Q 

J 

Q 

Q 

D 

A 

P 

Q 

E 

8 

G 

N 

D 

R 

H 

E 

M 

Q 

D 

N 

8 

8 

N 

N 

N 

IP 
|2~ 

24,3 

42,3 

20.7 

22,5 

21,1 

20,5 

22,5 

20.8 

21,1 

21,0 

21,0 

20,9 

20.5 

22,0 

23,3 

21,7 

20,0 

22,2 

22,0 

24,4 

22,2 

23,3 

26.2 

20.6 

20.0 

20.0 

26.3 

21.5 

22,5 

23,9 

24,2 

21,1 

23,3 

20,5 

23,4 

20:0 

30,3 

22,0 

21,5 

l l 
F 

8 

B 

8 

B 

. 
-
B 

-
-
B 

B 

B 

-

-
F 

F 

F 

-
F 

F 

8 

B 

F 

F 

F 

B 

F 

8 

F 

8 

8 

F 

S 

8 

F 

B 

. 

Depth 
(m) 

527 

745 

231 

341 

229 

314 

390 

102 

201 

317 

202 

232 

157 

384 

553 

326 

79 

164 

164 

280 

336 

406 

405 

121 

107 

75 

305 

170 

195 

293 

210 

305 

248 

177 

338 

162 

222 

230 

262 

l l 
D 

D 

D 

D 

D 

-
-
0 

L 

-
D 

D 

D 

" 

D 

D 

D 

D 

-
D 

D 

D •-

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

D 

D 

. 

Gradients 
(°C/km) 

A 

83 

-
-

90 

-
-

-
-
- • 

-
-
-
-

$ • -

36 

. 
-
-
-
-
-
-
-

31 

-
-
-
. 
. 
_ 

B S 

39 38 

36 40 

34 -

41 -

-
-

96 -

55 -

. , . 
50 -

39 -

61 -

-

. 
-
. 
. 
-
- . -
- • -

28 -

35 -

71 -

. 

. 
47 -

56 -

44 -

-
58 -

29 -

-
48 -

36 -

. 
83 -

; 

K i| 
I s. 

. 
-
. 
. 
-
-
-
-

56 

-
. 
-
-
-
-
-
-
. 
. 
-
. 
-
-
, 

Flow 
(l/m) 

-
-
-
. 

M37 

5223 

-
-
-
-
-
-
-

• . 

7570 

772 

3028 

-
-

14762 

-
13248 

. 
378 

144 

5787 

1893 

. 
14383 

-
. 

378 

. 

. 
757 

. 
2612 

8441 

Flow 
type 

-
-

. 
P 

P 

P 

. 
P 

P 

. 
-

-
P 

P 

P 

. 

. 
P 

. 

. 
P 

-
. 
P 

. 

. 

.1 

SWL 
(m) 

133 

177 

. 
180 

. 
191 

170 

-
. 
-
. 
-
. 

231 

19 

82 

34 

20 

20 

. 
87 

136 

118 

-
52 

22 

83 

6 

. 
. 110 

-
. 

193 

. 

.. 
90 

. 
114 

113 

References 

7,15,40 

2,22,25,26,33,37,38,40,45 

22,25.26,37,45 

22,25,26,40 

22,25,26.37,38 

40 

40 

22.25,26,37 

22,25,26 

40 

22,25,26,37,45 

6,22.25,26 

22,25,26.33,37 

40 
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44 
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44 

40 

44 

44 

22,25,26,31,40 

5,22.25,26,38,40 

22,25,26,31 

42 

42 

22,25,26,42 

22,25,26,40 

6,22,25,26 

42 

22,25,26 

6,^,25,26 

42 

22,25,26,37 

22,25,26,38 

42 

22,25,26 

40 

40 
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w 
o 
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A p p e n d i x 

I.D. * 

BE017 

BE018 

BE019 

BE020 

BE021 

BE022 • 

BE023 

BE024 

BE025 

BE026 

BE027 

BE028 

BE029 

BE030 

BE031 » 

BE032 

BE033 

BE034 

BE035 

BE036 

BE037 

BE038 

BE039 • 

BE040 

BE041 

BE042 

BE043 

BE044 • 

BE045 

BE046 

BE047 

BE048 

BE049 

BE050 

BE051 

BE052 

BE053 

BE054 

BE055 

BE056 

BE057 

BE058 

BE059 

A . Descriptive and thermal data for wells and springs (continued) 

Site name 

DOE Paterson 

DNR Baker 

Moon, John 

Moon 

DOE Horse Heaven 

Prosser City 5 

Bleyhl, Cari 

Long, Tallman, & Long 

DNR Gould 

— 
Sharp, Pete 

Schleer, Carl 

Bar 80 Ranch/Pete Sharp 

St, Joseph's Catholic Church 

Mott, Studer 

Burk, Vern 

Noel, Jim 

Salvinia Farms/Harper Farms 

WSU Prosser Experiment Station 

Goroch, Chester 

Gammie,William/Whltstran Ranch 

Olsen Bros. 

WA State U.,l,A.R.E,C„well 2 

Clark, Roy 

Ball, Lenn and Vern 

Valley View Orchards 

Bauder. Milo 

Christen 

Peterson, Jean 

Edmunds, Gary 

Gelles, David S, 

D N R Benton 40 

Harrison 4 W ' 

DNR Kid 3 

DNR 79-07 

Davjn Land & Livestock, Inc, 

Bauder 

The Quadrant Corporation 

DNR Anderson 

Nakamura 

J & R Orchards 

Schwendig, Harvey 

Champion Orchards 

Data 

. 
-

1982/08/26 

-
• -

1994/01/19 

-
.1982/08/25 

-
1984/04/18 

1982/08/27 

1988/09/15 

1982/08/27 

1988/04/11 

1970/11/17 

-
-
-
-
-
-
-

1994/01/19 

-
1983/07/20 

-
-

1970/10/12 

-
-

1988/04/19 

-
1982/08/28 

-
-

1983/05/17 

.-
- ' 
-
-
-

1983/07/21 

-

- 7 — . . _. , r 

Lat 
CN) 

46,045 

46,045 

46.130 

46,129 

46.055 

46.205 

46.195 

46.180 

46.141 

46.185 

46,212 

46,193 

46,189 

46,207 

46,168 

46,159 

46,156 

46,257 

46,294 

46,278 

46.282 

46.270 

46,258 

46,249 

46,226 

46,290 

46,255 

46,234 

46,296 

46,296 

46.274 

46,270 

46,255 

46.248 

46.234 

46,270 

46.222 

46,215 

46.312 

46.326 

46.305 

46.323 

46.315 

Long 
(°W) 

119,640 

119,635 

119.587 

119.587 

119,373 

119.749 

119,832 

119,801 

119,629 

119,576 

119,371 

119,365 

119,359 

119.128 

119:160 

119,050 

119.050 

119,827 

119.732 

119.727 

119.684 

119.657 

119.736 

119.644 

119,689 

119.615 

119,581 

119,544 

119.405 

119,400 

119,469 

119,448 

119,449 

119,402 

119.387 

119,331 

119.287 

119,255 

119,759 

119.636 

119,699 

119.568 

119.573 

Twp 
N 

07 

07 

07 

07 

07 

08 

08 

08 

08 

08 

08 

08 

08 

08 

08 

08 

08 

09 

09 

09 

09 

09 . 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

10 

10 

10 

10 

10 

— -

Rng 

25E 

25E 

26E 

26E 

27E 

24E 

24E 

24E 

25E 

26E 

27E 

28E 

28E 

29E 

29E 

30E 

30E 

24E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

26E 

26E 

26E 

27E 

27E 

27E 

27E 

27E 

27E 

27E 

28E 

28E 

28E 

24E 

25E 

25E 

26E 

26E 

- - -

Sec 

36 

36 

05 

05 

36 

01 

08 

15 

36 

16 

01 

07 

07 

01 

22 

22 

22 

21 

06 

07 

09 

14 

19 

23 

33 

06 

20 

27 

02 

02 

08 

16 

21 

23 

25 

17 

34 

36 

36 

25 

33 

28 

33 

Part 
see 

N 

P 

B 

8 

A 

K 

H 

F 

B 

D 

A 

M 

P 

F 

A 

M -

N 

D 

K 

J 

H 

DorC 

B 

J 

AorB 

N 

A 

K 

E 

F 

N 

D 

0 

L 

M 

AorB 

H 

P 

F 

E 

N 

L 

0 

-rr.^z" 

|e 
22.5 

21.8 

22,0 

22.1 

29.4 

24,0 

27.8 

24,0 

25.9 

20,0 

22,5 

20,5 

20,5 

21,0 

23,0 

21.1 

21.1 

21.7 

27.8 

21,1 

20,0 

20,0 

20.0 

20,0 

21,0 

22,8 

23.3 

21,5 

20,0 

20.0 

20,5 

23,3 

22,5 

29,1 

23,8 

26,7 

21,1 

28,3 

29,8 

20.6 

21,8 

24.5 

22.8 

II 
B 

B 

- • 

B 

8 

F 
F 

-
B 

-
-
-
-
-

-
8 

-
8 

8 

F 

B 

F 

8 

8 

8 

-
F 

~ - -

Depth 
(m) 

254 

262 

326 

148 

369 

391 

59 

125 

408 

329 

47 

134 

133 

28 

244 

69 

69 

241 

366 

215 

457 

142 

143 

18 

218 

-
209 

204 

123 

130 

195 

94 

252 

370 

322 

336 

271 

368 

273 

184 

276 

282 

255 

—- -

l l 
D 

D 

-
D 

D 

D 

D 

-
D 

-
-
-
-
-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

• 
D 

• -

D 

D 

D 

D 

0 

D 

D 

D 

-
D 

~ 

Qradianta 
("C/km) 

A B S 

- 41 -

- 38 -

. 
- 68 -

- 39 -

- 26 -

. 

. 
35 38 -

. 
-
. 

^ ' 

- 45 -

. 

. 

. 
- 43 34 

. 

. 

. 
. -. 

' . • . 

. • . 

. . 
- . • 

- 47 -
: . • . 

. 

. 
185 122 -

. 
43 46 -

-. 30 -

. 
- 34 -

. 
62 65 -

36 45 -

- 36 34 

. 
-

II 
. 
- . 
-
-
-
-
-
-

56 

-
-
-
- • 

-
-
- • 

-
-
-

• -

-
-
-

• -

-
-
-
-
-
-
-

293 

-
69 

-
-
-
-

99 

-
-

• -

-

Flow 
(l/m) 

_ 
-
-
- • 

-
6813 

727 

227 

-
-
-
-

1514 

189 

-
492 

-
4542 

.5678 

2650 

-
2460 

341 

114 

-
1961 

7684 

-
1041 

-
. 
-
-
-
- • 

10182 

-
4542 

". 
-
-

2763 

1741 

Flow 
type 

P 

P 

-
. -

-
-
-
-
-
-
N 

N 

P 

P 

P 

-
P 

P 

P 

N 

P 

P 

-
P , 

P 

-
P 

-
-
-
-
P 

SWL 
(m) 

. 
-

130 

-
-

41 

0 

64 

225 

-
34 

69 

43 

-
122 

A 

A 

98 

162 

127 

138 

15 

69 

8 

A 

157 

21 

137 

55 

43 

-
-
-
-
-

52 

-
27 

-
-
-

155 

137 

References 

22,25,26 

22.25,26 

40 

22,25.26 

26,38 

2,6,22i25.26,33,40,42 

42 

40 

5,26,42 

40 

40 

40 

40 

40 

22,25,26,40 

42 

42 

42 

2,22,25.26,38,42 

42 

42 

42 

-
42 

40,42 

42 

42 

22,25,26,40 

42 

42 

40 

5,26 

40 

5,26 

26.38 

40,42 

22,25,26 

42 

5,26 

6,22,25,26 

2,22.25:26 

40 

42 

N 
N 

1 
M 

^ 
o 

N ^ 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

t .D. 

BE060 

BE061 

BE062 

BE063 

BE064 

BE065 

BE066 

BE067 

BE068 

BE069 

BE070 

BE071 

BE072 

BE073 

BE074 

BE075 

BE076 

BE077 

BE078 

BE079 

BE080 

BE081 

BE082 

BE083 

BE084 

BE085 

BE086 

BE087 

BE088 

BE089 

BE090 

BE091 

BE092 

BE093 

BE094 

BE095 

BE096 

BE097 

BE098 

BE099 

BE100 

BE101 

* 

* 

* 

* 

* 
* 
* 
* 

* 
* 
* 
• 
* 
* 

* 

• 

» 
• 
• 
• 

SKe nama 

Inland Desert Fruit Company 

Hanford 56E4C 

Hanford S-30 

D H 3 

Battelle Pacific Northwest Labs 

Rattlesnake Unit No, 1 

DC 12 

VO-SOC 1 

US Government 

Hanford 2-E14 

DC 15 

Berk, Deibert 

Tramel, J. D. 

Tramel, J, D, 

Roberts Bros, 

Robert, Rot>in 

US Government 

US Government 

US Government 

US Government 

AEC 

US Government 

— 
US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

— 
Maple Leal Farms, Inc, 

D B 8 

US Government 

AEC 

DC 7 

Casper, William 

US Government 

699-52-115 

US Govt,/Me€ker 

— 
US Government 

US Government 

Data 

. 
-
-
-

1988/09/14 

-
-
-

1970/11/19 

-
-
-
-
-

1970/09/11 

1983/07/28 

1977/04/27 

1976/04/08 

1976/04/08 

1979/04/19 

1979/04/17 

1976/04/08 

1982/04/21 

1979/04/17 

1978/04/20 

1977/04/28 

1979/04/20 

1976/04/08 

1982/04/21 

1981/04/21 

-
1978/04/19 

1979/04/16 

-
1970/08/27 

-
- • 

1951/12A)1 

1951/11/29 

Lat 
CN) 

46.312 

46.329 

46,357 

46.353 

46,339 

46,435 

46,468 

46,420 

46.391 

46,430 

46,395 

46,561 

46,561 

46,541 

46,507 

46.503 

46,550 

46,546 

46,536 

46,536 

46,539 

46,543 

46,532 

46.526 

46.532 

46,532 

46.525 

46.528 

46.528 

46.507 

46,500 

46,556 

46.525 

46.532 

46.484 

46,540 

46,587 

46,585 

46.586 

46.586 

46,577 

46,638 

Long 
(°W) 

119,568 

119,431 

119,269 

119,269 

119.279 

119.789 

119,542 

119.592 

119.534 

119.276 

119.270 

119.798 

119,835 

119,814 

119,850 

119.861 

119.573 

119.605 

119,605 

119,589 

119.568 

119.495 

119,495 

119.494 

119,531 

119,547 

119,537 

119,614 

119.604 

119.509 

119.581 

119,482 

119,447 

119,484 

119,375 

119.362 

119.769 

119,759 

119,779 

119,779 

119.769 

119,639 

Twp 
N 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

Rng 

26E 

27E 

28E 

28E 

28E 

24E 

26E 

26E 

26E 

28E 

28E 

24E 

24E 

24E 

24E 

24E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

27E 

27E 

27E 

27E 

28E 

24E 

24E 

24E 

24E 

24E 

25E 

Sac 

33 

28 

14 

14 

23 

15 

03 

20 

34 

23 

35 

03 

05 

09 

20 

30 

04 

07 

07 

08 

09 

12 

13 

13 

14 

15 

15 

18 

18 

24 

29 

06 

16 

18 

36 

07 

25 

25 

26 

26 

36 

01 

Part 
sec 

F 

A 

B 

G 

E 

R 

-
N 

R 

D 

-
8 

A 

E2E2 

N 

8 

N 

8 

Q 

P 

L 

H 

A, 

H 

D 

C 

J 

E 

G 

N 

G 

-
M 

C 

-̂  
M 

E 

-
G 

Q 

D 

N 

|e 
24.4 

20.9 

39,7 

47,8 

20,5 

128,0 

53,7 

40,1 

24,0 

26.2 

51,5 

22,2 

23,0 

22,2 

26,0 

26,0 

21,4 

20,7 

20,4 

21.2 

22,0 

21,0 

20,5 

20,0 

21,1 , 

21,7 

21,0 

20,5 

21,0 

20,5 

24,4 

24.8 

20,5 

21,5 

72.2 

21,1 

24,2 

20,6 

20,0 

20,0 

24,0 

23,0 

II 
F 

8 

B 

8 

-
S 

B 
B 

Depth 
(m) 

255 

140 

605 

1080 

15 

3248 

1018 

671 

305 

288 

945 

387 

254 

310 

366 

390 

117 

126 

99 

98 

113 

158 

-
38 

117 

134 

98 

177 

85 

207 

253 

244 

65 

51 

1243 

124 

237 

213 

215 

185 

333 

241 

D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

-
D 

-
-
D 

D 

-
D 

D 

-
D 

D 

L 

-
D 

D 

D 

D 

L 

-
D 

D 

Gradients 
(°C/km) 

A 

_ 
-

42 

35 

-
37 

-
37 

-
39 

-
-
-
-
-
-
-
-
-
-
• 
-
-
-
-
-
-
-
-
: 
-
-
-
-

-
-
-
-
-
-

B S 

. 
46 -

42 -

33 -

-̂ -
40 31 

42 -

-
39 -

42 -

41 -

-
43 -

-
38 -

-
80 -

69 -

85 -

94 -

- • -

57 -

-
-

78 -

74 -

-
48 -

103 -

-
-

42 -

131 -

-
49 -

-
51 -

45 -

43 -

-
36 -

46 

il 
. 
-

67 

53 

,-
60 

56 

-
60 

-
-

. -
-
-
-
-
-
-
-
-
-
- . 
-
- ' 
-

• -

-
-
-
-
-
-
-
- • 

-
-
-
-
-
-

Flow 
(l/m) 

2366 

-
-
-

1893 

-

-
1317 

-
-

13414 

,-
13475 

-
11317 

• -

-
-
-
-
-
-
-
-

. -
-
-
-
-

1703 

-
: 
-
- . 

64 

-
-
-
-

5110 

Row 
type 

P 

-
P 

-
P 

P 

SWL . 
(m) 

126 

-
-
-

14 

-
-
-

244 

-
- • 

10 

-
107 

-
35 

108 

82 

88 

88 

108 

91 

-
34 

105 

95 

-
68 

65 

-
52 

-
39 

44 

-
113 

-
-
-
-

66 

Refaraneas 

42 

5,26 

5.26 

2,4,5,22,25,26 

40 

2,4,5,22,25,26 

12 

5 

22,25,26,40 

5,26 

12 

42 

2,26,37 

42 

22,25,26,49 

40 

22,25,26,40 

22,25,26,40 

22,25,26,40 : 

22,25.26,40 

40 

22.25,26,40 

40 

40 

22,25,26,40 

22,25,26,40 

40 

22,25,26.40 

22,25,26,40 

40 

42 

12 

22,25,26,40 

40 

•̂  12 

44 

22.25,26,40,41 

12 

22,25,26,41 

40 

22,25,26,40,41 

22,25,26.31 

?",L . , : ' , • . • • ' • -

• ^ J ^ i ^ r 

g 
2 
> 
r 
S 
C/9 

1 
Cfl 

O 

^ 
> 
X 

i 
"Z 

N 
w 



A p p e n d i x A . 

I.O. 

BE 102 

BE103 

BE104 

BE105 

BE106 

BE107 

BE108 

BE109 

BE110 

BE111 

BE112 

BE113 

BE114 

BE115 

BE 116 

BE117 

BE 118 

BE119 

BE120 

BE121 

BE 122 

BE 123 

* 

* 
• 

* 

* 

* 

• 

• 

ft 

Descr ipt ive a n d thermal data for wel ls and spr ings (cont inued) 

Site nama 

US Government 

Hanford, 199-B4-4 

DB12 

US Govemment 

US Govt./McGee, Chester 

699-53-103 

DC 5 

DH1 

US Government 

ARH DC 1 

DDH1 

US Government 

H a n l c d DC « 

— 
on '0 

Ht;ntn.H ' C T ) J 

{.i*"! r v - * * » " " ' ^ « » 

Viar,tr,f) I W N ' * 

Ma"tc»d ' » « »» 

US GovernfTHjof 

DC-14 

US Government 

Data 

1983/06/03 

1977/04/27 

-
1961/04/23 

1977/04/27 

-
-

1979/04/17 

-

i 9 6 < ) ^ r / i « 

»»A4.T1f.,0*S 

' 9 ' ^ 1 4 / > H 

, , . , „ 4 .f) 

<«• '• '>4.7r 

' 9 r * r > « / n 

1979/04/18 

-
1979/04/17 

Lat 
CN) 

46.638 

46.631 

46.614 

46.580 

46.586 

46,585 

46.570 

46.590 

46.565 

46576 

46 576 
46S72 

t f , «.A(; 

4<i«-*3 

4* M ^ 

4 f 'OO 

4 f f 5 » 

4 « ^ r 4 

46KS6 

46 704 

46.672 

46.659 

Long 
(°W) 

119,671 

119.644 

119,694 

119.660 

119,737 

119.738 

119.673 

119.499 

119.602 

119.517 

119517 

1 1 9 5 1 7 

l i 9 y ) 5 

" 9 4 4 J 

> ' » 4*.1 

" 9 M » 

» ' « n M 

1 '9 5*iS 

1 1 9 M 2 

119 475 

119.462 

119.438 

Twp 
N 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 
1J 

»J 

1J 

14 

14 

14 

14 

14 

14 

14 

Rng 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

26E 

26E 

26E 

26E 

26E 

?7E 
? n 

7^f 

?r f 

?Bf 

?6E 

26E 

27E 

27E 

27E 

Sec 

03 

11 

16 

26 

30 

30 

34 

25 

31 

35 

35 

35 

26 

?• 

y t 

14 

?J 

n 
32 

18 

29 

33 

Part 
sec 

Q 

H 

-
N 

G 

-
-

AorB 

R 

A 

A 

H 

0 

C 

W 

P 
Q 

L 

H 

. -
G 

|e 
21,0 

39,1 

20,5 

20.0 

30,6 

28.7 

62,8 

21,9 

20,0 

75.0 

219 

250 

602 

210 

•7«4 

W S 

?4 0 

?07 

22 0 

225 

57.2 

20,5 

l l 
. 
F 

B 

-
F 

B 

B 

B 

-
B 

S 

-
B 

n 
r 

r 

-
B 

-

Depth 
(m) 

16 

32 

215 

163 

338 

299 

945 

183 

98 

1725 

183 

-
1324 

168 

n r 
7* 

?e 

24 

16 

17 

1017 

20 

55 

. 
L 

D 

-
D 

D 

D 

D 

-
D 

L 

-
0 

0 

I 

0 

-
-
D 

-

Gradients 
CC/km) 

A B S 

. 
- 847 

- 29 

- . -
44 

49 

- 37 

37 54 

- . -
37 

37 38 

-
- 37 

• 
43 

• 654 

• 
• 363 

-
-
- 45 

. 

-
31 

-
-

31 

-

1! 
. 
-

-
-
-
• 

64 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

Flow 
(l/m) 

. 
-
-
-

5185 

Row 
type 

. 
-
-
-

. -
- . 
-
-
- -
-
-
-' 
-
-
-
-

-
-' 
-

SWL 
(m) 

12 

23 

-
90 

65 

-
-
-

97 

-
-
-
- . 
-
-

17 

26 

16 

6 

12 

-
10 

Refaraneas 

40 

22,25,26.40 

12 
40 

22,25,26,40,41 

12 

12 

4,6,22,25 

40 

2,26 

26 

40 

2,26 

40 

12 

22,25,26,40 

40 

.22,25.26,40 

•40 

40 

12 

40 

- § 

~ 2 
^ 

1 
:g 
1 

^ 

CH001 

CK001 

CK002 

CL001S 

CL002S 

COOOl 

CO002 

CO003 

CO004 

CO005 

CZ001S 

C H E L A N C O U N T Y 

Norco No, 1 

C L A R K C O U N T Y 

Evergreen School District 114 1980/08/19 

Cody, L, 

C L A L L A I M C O U N T Y 

Olympic Hot Springs 

Sol Due Hot Springs 

C O L U I M B I A C O U N T Y 

Barton, George 

Ferrell. L, 

Ferrel, Robert 1961/01/27 

US Army Corps ol Engineers 

US Army Corps of Engineers 1983/08/26 

C O W L I T Z C O U N T Y 

Green River Soda Springs 

47.367 120.298 22 20E 26 M 35,7 S 

45.613 122.633 02 02E 35 M 22.0 

45.638 122.266 02 04E . 24 N 24.1 M 

47.977 123.687 29 OSW 27 K 48,5 

47.969 123.861 29 09W 32 C. 51.0 

46.235 117.963 09 39E 22 C 21.1 F 

46,555 118,005 12 38E 01 E 22,0 

46,583 118,017 13 38E 26 E 20,0 F 

46,580 118,024 13 38E 27 J 23,3 F 

46.560 118,034 13 38E 27 L 23.9 F 

1495 

77 

90 

28 27 62 

1079 48 

305 D 

241 L 

74 D 

116 D 

116 D 

41 

108 

1060 

1790 

274 

5 
19 

46.379 122.266 10 04E 02 25.0 

4,5,22,25,26 

40 

5 

19,32 

19,21,32 

44 
22,25,26,37 

22,25,26,40,41 
44 

40.44 

17,22 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

DO001 

DO002 

DO003 

DO004 

DO005 

DO006 

DO007 

FR001 

FR002 • 

FR003 

FR004 

FR005 

FR006 

FR007 

FR008 

FR009 

FROIO • 

FR011 

FR012 

FR013 

FR014 

FR015 

FR016 

FR017 

FR018 

FR019 

FR020 

FR021 

FR022 

FR023 

FR024 

FR025 

FR026 • 

FR027 

FR028 

FR029 

FR030 

FR031 • 

FR032 

SKe name Data 

D O U G L A S C O U N T Y 

Welch 

La Bonte, Lloyd L. 

Fleming & Evenhus 

Welch, Dean 

Sagebrush Flats 

DNR PIxlee 

Isaak, John 

-
1982/07/28 

-
-
-
-
-

F R A N K L I N C O U N T Y 

Dixon, Norman, 2 

Pasco Navy Base/Port of Pasco 

N.P. R.R./A, Miller ice plant 

Western Farm Service 

Nakamura 

Hageman, Marvin 

US Bureau ol Reclamation 

Jones 8i RusselI.Eddie & Connie 

Foster, Chris 

West 15 Domestic Water,.lnc, 

Bergland Farms 

Sunset Domestic Water Assoc, 

White Blull/Greg Allen 

Turner, Richard 

Cleanwater Domestic Assoc, 

Circle H Land, 3 

Nakamura, H. 

Hummel, Ed. 

Rowe Farms 

USBR Drainage Obs, 

Stephens, Alvin E. 

Rohleld. Richard 

Washburn, Hiram E,& Rachel A, 

Casey, Michael 

Winebarger, Jim 

US Bureau of Reclamation 

N, 16 Dom, Water Assoc, Inc. 

Coordes, Henry 

Greenfield Farm/Mel McLane 

Lowe, Walter 

US Bureau of Reclamation 

US Bureau ol Reclamation 

1988/04/15 

1970/08/28 

-
1988/09/07 

-
1988/09/14 

-
1983/07/20 

1983/05/23 

1994/01/20 

1988/09/09 

-
1988/04/12 

1983/07/25 

-
1983/05/18 

-
1988/04/13 

-
1988/02/21 

-
-
-

1988/09/12 

-
1953/01/01 

-
1988/09/13 

1988/02/27 

1988/02/26 

1983/07/26 

1983/07/22 

Lat 
CN) 

47,244 

47,241 

47,386 

47,386 

47.460 

47.483 

47,813 

46,295 

46,263 

46,247 

46,235 

46,279 

46.360 

46.339 

46.333 

46,470 

46,461 

46.475 

46,444 

46,417 

46,390 

46,38? 

46,462 

46.425 

46,399 

46,402 

46,557 

46.555 

46,554 

46,522 

46,526 

46.518 

46.500 

46,489 

46,538 

46.626 

46.629 

46.608 

46,629 

Long 
(°W) 

120.011 

120.011 

120.129 

120,129 

119,674 

119.594 

119,268 

119.143 

119,098 

119,088 

119,046 

118.985 

119,179 

119,012 

118,766 

119.155 

119,196 

119,228 

119,177 

119.215 

119.236 

119,199 

118,942 

118.931 

118,937 

118,842 

119.128 

119,204 

119,223 

119,191 

119,202 

119,133 

119.186 

119,160 

118,926 

119.315 

119,278 

119,257 

119,199 

Twp 
N 

20 

21 

22 

22 

23 

23 

27 

09 

09 

09 

09 

09 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

Rng 

22E 

22E 

22E 

22E 

25E 

26E 

28E 

29E 

SOE 

SOE 

SOE 

31E 

29E 

SOE 

32E 

29E 

29E 

29E 

29E 

29E 

29E 

29E. 

31E 

31E 

31E 

32E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

28E 

28E 

28E 

29E 

Sec 

12 

12 

19 

19 

27 

20 

26 

02 

18 

20 

27 

07 

09 

23 

23 

03 

05 

06 

16 

20 

31 

32 

04 

21 

33 

29 

01 

05 

06 

16 

17 

23 

28 

34 

10 

09 

11 

13 

08 

Part 
sec 

B 

G 

E 

E 

L 

D 

C 

G 

HorJ 

L 

F 

E 

R 

H 

J 

H 

R 

C 

A 

N 

N 

R 

P 

H 

8 

N 

E 

-
K 

N 

K 

A 

F 

8 

M 

L 

E 

N 

H 

22,0 

20.0 

20.0 

22,8 

33.0 

29,3 

20,0 

22.1 

21,0 

21,1 

20,5 

24,6 

20,0 

20.0 

23.0 

22,0 

28,0 

23.0 

22,2 

25.0 

24,5 

21,1 

21,5 

24,8 

220 

29,6 

22.5 

20.0 

20,0 

21,1 

23,0 

22,2 

20,0 

21,1 

22.5 

25,0 

22,0 

29.5 

20.5 

l l 
^ 

B 

-
F 

F 

8 

S 

F 

F 

F 

F 

-
-
- • 

F 

- -
-
F 

-
F 

-
F 

-
8 

-
8 

-
F 

F 

F 

-
F 

F 

F 

-
-
-
F 

F 

Dapth 
(m) 

264 

234 

83 

226 

396 

363 

247 

144 

315 

314 

37 

168 

118 

194 

91 

168 

305 

20 

293 

285 

227 

113 

399 

356 

213 

333 

15 

136 

72 

112 

146 

175 

213 

169 

293 

247 

222 

341 

138 

l l 

D 

-
D 

D 

D 

L 

D 

D 

D 

D 

-
L 

-' 
D 

-
-
D 

-
D 

-
-
D 

-
D 

-
D 

-
D 

D 

D 

-
D 

D' 
D 

-
-
-
D 

D 

Gradients 
(°C/km) 

A B S 

26 33 -

. 
- .-

. 
-
- 50 -

. 

. 
- 29 -

- 29 -

. 
33 75 -

. 

. ' . 

. 
-

. . -
. 
. 
. 
. 
. 

. • . 

- 34 -

. 
- 53 -

. 

. 

. 

. 

. 

. 
- 38 -

. 

. 

. 
-. . -
- 46 -

11 
41 

-
-

•-
-

-

-
-
-
-
-
-
-
-
-
-

• -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-, 

. -
-
-
-
-

Flow 
(l/m) 

-
5299 

8 

6832 

-
-
-

379 

2271 

1855 

151 

-
76 

57 

95 

95 

360 

38 

246 

212 

-
57 

13248 

-
-
-
-

76 

-
25 

30 

23 

204 

91 

-

-
322 

114 

Flow 
type 

-
-
P 

P 

-
-
P 

P 

P 

P 

P 

P 

P 

P 

P 

-
P 

-
P 

-
-
-
-
P 

SWL 
(m) 

-
80 

72 

176 

-
-

158 

34 

22 

20 

-
-

81 

81 

46 

122 

160 

7 

163 

170 

148 

103 

125 

-
53 

-
-

26 

64 

87 

119 

123 

150 

129 

183 . 

178 

186 

145 

130 

Rafaranoas 

5,26 

40 

42 

42 

37 

22,25,26,33 

42 

7,15,40 

22,25,26,40 

39 

40 

22,25,26. 

40 

44 

40 

40 

40,44 . 

40 

44 

40 

40 

44 

40 

22,25,26,38 

40 

23 

40 

44 
44 

44 

40 

44 

22.25,26,40 

44 

40 

40 

40 

22,25,26.40 

40,44 

" 0 
m o 

1 
2 
> r 

o 
n 
5 
o 
•fl 

> 
Cfl 
X 
z o 
H 

§ 

N 
VI 



A p p e n d i x 

I.D. * 

FR033 

FR034 

FR035 

FR036 

FR037 

FR038 

FR039 

FR040 

FR041 

FR042 

FR043 * 

FR044 

FR045 

FR046 

FR047 

FR048 

FR049 

FR050 

FR051 

FR052 .• 

FR053 

FR054 

FR055 

FR056 

FR057 

FR058 

FR059 

FR060 

GA001 

GA002 • 

GA003 

GROdi 

GR002 

GR003 

GR004 

GR005 

GR006 

GR007 • 

GR008 

A . Descr ipt ive a n d thermal da ta for wel ls and springs (cont inued) 

SHe name 

Bailie 

Price, Anthon 

Wahluke Water Association.lnc. 

Bailie, Leon 

Connell City 8 

Loeber,E.C, 

Connell City, E, C, Loeber 

Pepiots, Inc, 

Cockrans 

USBR Block 24 Obs. 

US Govf./Othello AFB 

Michel, John 

Alexander, H, D, 

Rathbun, Corrin 

Rathbun, Corrin, 3 

• Kummer Farms 

Wirth, Earl W. 

Andrews, Clyde 

Connell City 

Connell City 4 

Hart, Frank 

Hart 

Hart, Dick 

Welch, Norman A. & Dean 

Connell City 6 

Hudlow, Floyd S, 

Heider, Walter 

Gillis, Vernon 

Date 

. 

-
-

1988/04/14 

1983/07/21 

-
-
-

1988/09/17 

1967/02/13 

1988/09/14 

1988/09/14 

-
-
-
-
- • 
-

1970/09/24 

-
: 
-
-
-
-
• 

1983/08/03 

G A R F I E L D C O U N T Y 

Scott, Jim 

Pomeroy City 4 

Burne. Diane 

G R A N T C O U N T Y 

Pacilic First Bank 2 

Pacilic First Bank 1 

Pacilic First Bank 3 

DNR East Priest Rapids, 1 

Baney, Curt 

Gearhart, Frank 

US Army/AEC Hanford 90 

Hanford 93-93 

- • 

1960/05/24 

-
-
-

1983/07/28 

-
1983/07/27 

1971/10/08 

" 

Lat 
fN) 

46.612 

46,618 

46,618 

46.593 

46,644 

46,618 

46,605 

46,571 

46,581 

46,677 

46,721 

46,681 

46,651 

46.713 

46.713 

46.705 

46.669 

46,669 

46,658 

46.655 

46,722 

46.701 

46,701 

46,671 

46,662 

46,705 

46,680 

46.680 

46,521 

46,476 

46,569 

46,645 

46,645 

46.645 

46,706 

46,692 

46.678 

46,735 

46,735 

Long 
(°W) 

119,120 

119.194 

119,194 

119,147 

118.875 

118.892 

118,883 

118.909 

118,604 

119,315 

119,178 

119,226 

119.215 

118,959 

118,922 

118.911 

118,891 

118.901 

118.860 

118.860 

118.763 

118,748 ' 

118,748 

118.847 

118.854 

118,720 

118.689 

118,354 

117,760 

117,601 

117.543 

119,844 

119,844 

119.844 

119.892 

119.908 

119,898 

119.639 

119,639 

Twp 
N 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 
14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

12 

12 

13 

13 

13 

13 

14 

14 

14 

14 

14 

Rng 

29E 

29E 

29E 

29E 

31E 

31E 

31E 

3tE 

34E 

28E 

29E 

29E 

29E 

31E 

31E 

31E 

31E 

31E 

31E 

31E 

32E 

32E 

32E 

32E 

32E 

33E 

33E 

36E 

40E 

42E 

42E 

24E 

24E 

24E 

23E 

23E 

23E 

25E 

25E 

Sac 

13 

16 

16 

23 

01 

14 

14 

34 

30 

28 

09 

19 

32 

08 

09 

15 

26 

27 

36 

36 

02 

13 

13 

30 

31 

18 

21 

19 

14 

31 

33 

OS 

05 

05 

13 

23 

26 

01 

01 

Part 
sec 

K 

D 

D 

P 

E 

C 

R 

G 

M 

C 

A 

O 

N 

M 

J 

C 

L 

J 

H 

J 

P 

E 

E 

F 

D 

8 

N 

N 

J 

L 

Q 

F 

F 

F 

D 

C 

A 

D 

D 

|e 
22,6 

23,9 

27,8 

23,5 

21.1 

20,6 

20,0 

??? 

32,2 

21,5 

23,3 

21,0 

26,7 

46.8 

22,2 

20,3 

22,2 

25,2 

23,3 

25.0 

27,2 

25.6 

23,7 

22,8 

29,4 

20,0 

28.2 

29.5 

21.1 

23,0 

20,0 

25,6 

26,1 

24.4 

23,5 

21.1 

22,5 

27,5 

25,6 

l l 
B 

F 

F 

-
F 

F 

F 

F 

B 

-
B 

-
F 

B 

B 

B 

F 
8 

F 

F 

B 

-
8 

F 

B 

F 

8 

8 

F 

F 

F 

F 

F 

F 

F 

-
F 

B 

Depth 
(m) 

210 

227 

318 

214 

.404 

369 

306 

400 

355 

6 

263 

128 

182 

758 

332 

413 

274 

207 

337 

337 

242 

187 

232 

238 

305 

165 

351 

287 

317 

304 

47 

457 

393 

461 

296 

195 

125 

285 

66 

l l 
D • 

D 

D 

-
0 

D 

D 

D 

D 

-
D 

- • 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

-
D 

0 

Gradients 
(°C/km) 

A B S 

48 43 -

. 

. 

. 

. 

. 

. 
- . -

56 57 -

: 
58 47 -

. 

. 
46 38 

28 48 

. . . 
: 
- 50 

-. . . 
- 39 -

50 63 50 

- 73 -

- 50 

. 
38 57 50 

. 
- 44 50 

- 42 -

. • . 

- 36 -

• • • 

. 

. 

. 

. 
. . . . 
. 
- 54 -

- 43 -

II 
77 

-

-
-
-
-
-
-
-
-
-
-
-
-

• -

-
-
-
-

-
-
-
-
-
-

-
• -

• 

Flow 
(l/m) 

. 

303 

227 

-
9118 

7570 

757 

1136 

-
-

197 

-
19 

-
-
-

265 

-
2790. 

-

-
-

2460 

-
341 

-
76 

34 

-
204 

. 
-
. 
. 
-

76 

511 

" 

Row 
type 

. 

P 

P 

-
P 

P 

P 

P 

-
-
-
-
P 

-
-
-
P 

-
P 

-
-
-
-
P 

-
P 

-
-

P 

-
P 

. 
-
. 
. 
-
-
-
' 

SWL 
(m) 

. 

126 

127 

23 

101 

102 

107 

176 

-
-

172 

68 

130 

-
-
-

134 

108 

• -

-
-
-

91 

-
148 

-. 

268 

-
" 

10 

9 

24 

82 

38 

43 

55 

-

Rafarsnoes 

5,26 

44 

44 

40 

40,44 

44 

44 

44 

22,25,26 

40 

6,22,25,26,40,41 

40 

40,44 

2,26,37.38,45 

22.25,26,37.38,45 

37,38, 45 

44 

45 

44 

22.25.26,40 

22,25,26,37,45 

22,25,26 

37,45 

44 

22,25,26 

44 

22.25,26,37,38,45 

22,25,26,40 

44 

22,25,26,40,41 

44 

44 

44 

44 

40 

44 

40 

22,25.26,40,41 

5,26 

. N 

•T 

Tl 
W 

^ 

1 
S 1 

fc-* 

'•• 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. Site nama Date 
Lat 
(°N) 

Long 
(°W) 

Twp 
N Rng See sec 

Part | P l l Depth f I 
sec t - y ^ - i f (m) Q «• 

Gradients 
fC/km) 

B 
1 $ Flow Row SWL 

S x £ . (l/m) type (m) References 

GR009 Barker, Paul 

GR010 Arnold, Greg 

GR011 » US Govt./AEC Hanford 6 

GR012 US Army Corps of Engineers 

GR013 * US Army 

GR014 • Wahluke School 

GR015 Mattawa City 

GR016 DH 5 

GR017 DH 5 

GR018 Bird. Duane 

GR019 • AEC Hanlord 7 

GR020 Myrick. Nofmsn A S Frt '^ f 

GR021 G'ant Coi)''% ri)C) 7 

GR022 r,. HTl Co.,. ' ' , i^.Kl 7 

GR023 • Lf^ r .o»»—-"•^ 

GR024 • l.r, » - r t , r « 

GR025 • (.rr, * » r r » f » 

00026 r(oy«)C'»» 1 

GR027 Weilzel. Paul 

GR028 Metro Mortgage 

GR029 US Bureau of Reclamation 

GR030 — 

GR031 Warden City 

GR032 « US Government 

GR033 • US Army Corps ol Engineers 

GR034 George City 

GR035 Washington 

GR036 Quiney 

GR037 DOE George 

GR038 • WDOE Tst./Obs„ Backlilled 

GR039 Metro Mortgage 11A 

GR040 Farm Man 

GR041 Bradshaw 

GR042 Metro Mortgage 

GR043 Metro Mortgage 20 

GR044 Clarno, Roy 

GR045 Sparks, Dave, 6 

GR046 Shinn, F, 

GR047 Tokunaga. Joe 

GR048 American Potato Company 

GR049 American Potato Company, 2 

GR050 Hirai, Tom 

1983/07/26 

1958/01/07 

1959/10/28 

1994/01/20 

1983/07/27 

1982A)8/19 

195at3l/D7 

•«* v 

yw\or/77 

1983A)7/30 

1982/08/18 

1982/08/11 

1960/01/24 

1978A)2/17 

1983/05/20 

1983/05/18 

1983/07/28 

1983/07/29 

46,735 

46,696 

46.692 

46.674 

46.691 

46.743 

46.740 

46.754 

46.759 

46 746 

*f, 743 

4f I J I ? 

4K n f . i 

4 f (>#' 

4« 9>'« 

4 * > • • « 

4« 9CW 

46 901 

46 956 

46.996 

46,926 

46.993 

46.972 

46.917 

46.917 

47.087 

47,054 

47.054 

47,054 

47,054 

47,036 

47,018 

47,029 

47,011 

47.007 

47.014 

47,007 

47,005 

47,024 

47.078 

47,075 

47,160 

119,655 

119,734 

119,692 

119,702 

119,381 

119.898 

119.909 

119.758 

119.820 

^119 644 

119 425 

119M? 

M 9 W 1 

l<9 M l 

1'9 . 'M 

119 7^4 

119 754 

119 626 

119901 

119.633 

119.490 

118.989 

119,036 

119,054 

119,054 

119,857 

119,680 

119,680 

119,681 

119,681 

119,644 

119,681 

119.691 

119.612 

119.606 

119,590 

119,542 

119,529 

119,271 

119,222 

119,222 

119,706 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 

15 

16 

Ifi 

Ifi 

'« 
'« 
16 

16 

17 

17 

17 

17 

17 

17 

17 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

19 

25E 

25E 

25E 

25E 

27E 

23E 

23E 

24E 

24E 

25E 

27E 

?3E 

?4f 

}*t 

?4E 

25E 

23E 

25E 

27E 

30E 

SOE 

SOE 

30E 

. 24E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

26E 

26E 

26E 

26E 

26E 

28E 

29E 

29E 

25E 

02 

18 

21 

28 

24 

35 

35 

25 

28 

35 

34 

01 

?l 

?i 

01 

01 

01 

01 

23 

01 

31 

01 

10 

33 

33 

06 

15 

15 

15 

15 

23 

27 

28 

31 

31 

32 

34 

35 

26 

06 

06 

08 

C 

Q 

8 

E 

C 

R 

P 

P 

H 

L 

D 

J 

J 

Q 

0 

0 

O 

A 

F 

D 

G 

P 

K 

K 

A 

E 

E 

E 

E 

J 

N 

8 

F 

K 

C 

K 

SW4 

F 

K 

Q 

A 

20,5 

27,8 

22.2 

22,8 

30.0 

17.0 

21.5 

23.3 

73.5 

20.0 

21 7 

22 2 

?06 

?i 8 

73 8 

?4 5 

23 5 

205 

24,0 

25,3 

20,8 

23,0 

27,8 

23.3 

23,5 

20.0 

25.6 

22,4 

29,3 

25,5 

21,2 

21,2 

22,4 

20,4 

22,5 

20,5 

21,0 

23,2 

22,5 

20,0 

21,7 

23,0 

F 

8 

136 

172 D - - - - 57 P 

159 D - 63 - - 984 

198 D - - - - 946 P 

425 D - 42 - - 379 

129 379 

303 3785 

1534 D - 41 31 . . . 

1525 D - 41 - -

128 - . . . . 114 

194 D - 49 - - 265 

312 D • • - - 3785 P 

108 D • • - - 2044 P 

S3 689 

?44 D • 47 • . 

. 779 D • 45 • 

279 1154 

277 1893 

276 38 

239 D - 56 -

247 D - 36 - -. 1211 

299 D - 37 - -

253 D - - - - 12036 P 

299 D 

306 D - 33 - - 946 P 

54 D . - - - - 3785 P 

297 D - 46 - - . -

270 L - 39 - -

488 L 35 35 - -

491 - . . . . 4391 

190 L . 48 - - - -

228 D - 36 -

212 D - 49 - - - -

216 D 46 49 - - - -

215 D 40 49 -

137 9311 -

20 681 

165 D 50 68 - 79 

244 - . . . . 7570 

210 D - - - - 4542 P 

205 D - 47 45 -

220 9349 

17 40 

39 44 

72 22,25,26,40,41 

146 44 

117 22,25,26,40,41 

107 40 

80 40 

26 

12 

104 40 

83 2̂ ,25,26,40,41 

200 44 

6 44 

3 40 

22,25,26,41 

. 22,25,26;41 

214 40 

162 40 

183 40 

22,25,26,37 

61 22,25,26,40 

22,25,26 

53 44 

40,41 

64 22,25,26,40,41,44 

8 44 

22,25,26 

22,25,26 

22,25,26,38 

40 

22,25,26 

6,22,25,26 

22,25,26 

6,26 

22,25,26 

40 

8 40 

5,26 . 

42 40 

43 44 

22,25,26,33,37,38,45 

6 40 

tfl o 

Cfl 

O 

n m 
Cfl 

o 
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> 
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35 
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N 



A p p e n d i x 

I.D. * 

GR051 

GR052 

GR053 

GR054 

GR055 

GR056 • 

GR057 

GR058 • 

GR059 

GR060 • 

GR061 

GR062 

GR063 • 

GR064 

GR065 

GR066 

GR067 

GR068 

GR069 

GR070 

GR071 

GR072 

GR073 

GR074 

GR075 

GR076 

GR077 

GR078 

GR079 

GR080 

GR081 • 

GR082 • 

GR083 

GR084 

GR085 . 

GR086 

GR087 

GR088 

GR089 

GR090 

GR091 

GR092 

A . Descriptive and thermal data for wells and springs (continued) 

Site nama 

Grant County Land Co. 

DNR 76-10 East Cole 2 

DNR 

Lauzier, Paul 

Moses Lake City 28 

Moses Lake City 14 

Moses Lake City 3 

Moses Lake City 7 

Moses Lake City 5 

Moses Lake City 10 

Moses Lake City 

Moses Lake City 

Moses Lake City 4 

WestlakeCity 

Moses Lake City 31 

Fode, Roy, 2 

Fode l 

Fode, Roy, 2 

Shinn, Frank, 2 

Abrams 

Jett-Aero 2 

Masto Farms 

Carnation 

Richards, Arch W. 

Ottmar, Arthur 

American Potato 

Radach Farms 

Schmidt. Reuben 

Abram 1/Jett-Aero 1 

Hagman Construction 

Quincy City 1 

Wenatchee Apple Land Co. 

Auburn Packing Co.. Inc, 

Updegrave, V./Neveal, G, 

Moses Lake City 21 

Cole, E, B, 

Reinke Farms 

Powers, Tom 

Claassen, C. C. 

Claassen, Clint 

Franz, Herb, 2 

Franz, Herb, 1 

Data 

. 
1983/08/29 

-
. -

-
1994/04/07 

1955/08/02 

1960/05/16 

-
1994/04/07 

-
-

1994/04/07 

-
• 

1983/07/29 

-
-
-
-
-
-
-

1983/07/30 

1983/09/06 

-
1983/05/17 

-
-
-

1955/08/03 

-
-

1983/07/29 

1983/07/29 

• 
-
-
-
-
-
-

Lat 
CN) 

47,095 

47.099 

47.098 

47,101 

47,166 

47.144 

47.133 

47,129 

47.122 

47.115 

47.111 

47.104 

47.105 

47,107 

47.108 

47.172 

47,169 

47,169 

47.169 

47.151 

47,136 

47.143 

47,133 

47.169 

47,150 

47,140 

47,136 

47,136 

47.129 

47.212 

47,236 

47,228 

47,178 

47,198 

47,183 

47.242 

47.201 

47.187 

47,212 

47.212 

47.216 

47,212 

Long 
(°W) 

119,658 

119,637 

119,627 

119.488 

119,311 

119.280 

119,285 

119,274 

119,259 

119,291 

119.280 

119,280 

119.307 

119.339 

119,339 

119,157 

119,162 

119,162 

119.173 

119.173 

119.131 

119,152 

119.189 

119.040 

119.099 

118,994 

119.035 

119,083 

119,083 

119.995 

119,855 

119.828 

119,764 

119,516 

119,322 

119,215 

119.120 

119.130 

119,056 

119,051 

119,003 

119.019 

Twp 
N 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

.19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Rng 

25E 

26E 

26E 

27E 

28E 

28E 

28E 

28E 

28E 

28E 

28E 

28E 

28E 

28E 

28E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

SOE 

SOE 

SOE 

SOE 

SOE 

SOE 

23E 

24E 

24E 

24E 

26E 

28E 

29E 

29E 

29E 

SOE 

SOE 

30E 

SOE 

. . _ 

See 

35 

36 

36 

31 

04 

15 

15 

23 

23 

27 

27 

27 

28 

29 

29 

03 

03 

OS 

04 

09 

14 

15 

16 

03 

07 

13 

15 

17 

20 

19 

07 

09 

36 

26 

32 

07 

25 

35 

21 

21 

23 

23 

Part 
aac 

M 

E 

Q 

0 

L 

A 

Q 

D 

J 

C 

H 

R 

Q, 

M 

M 

B 

F 

F 

H 

J 

J 

A 

N 

E 

L 

F 

L 

M 

D 

F 

R 

E 

N 

JorK 

HorJ 

H 

C 

A 

F 

G 

A 

E 

-- -

|e 
20.6 

20,0 

21,1 

25,0 

20.9 

26,7 

22,2 

23.8 

20,0 

21.1 

20,8 

21,4 

20,0 

21,1 

20,6 

22,5 

25,4 

29,0 

25.7 

20.5 

21.5 

21.1 

28,8 

22,2 

23.0 

20,6 

24.0 

21.9 

25,8 

28.9 

21,0 

20,0 

20,0 

21,0 

22,2 

24.0 

26,3 

26,6 

26,4 

28.7 

21,9 

34,9 

. _ -

II 
F 

• -

F 

M 

F 

F 

F 

8 

F 

F 

F 

F 

F 

F 

B 

-
8 

B 

8 

S 

B 

B 

B 

F 

-
B 

-
B 

B 

-
B 

8 

8 

8 

B 

8 

B 

-

Depth 
(m) 

223 

157 

158 

233 

227 

312 

277 

292 

290 

211 

319 

211 

294 

212 

140 

366 

321 

322 

281 

98 

218 

289 

191 

335 

284 

202 

360 

225 

311 

299 

131 

105 

64 

161 

217 

215 

406 

293 

323 

470 

219 

337 

l l 
D 

-
D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

L 

D 

D 

D 

D 

-
D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

b 
D 

D 

D 

D 

- -

Gradients 
Cc/km) 

A B S 

. 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• -

-
-
-
-

54 

-
-

101 

-

. 

-
-

56 

37 

-
37 

42 

-
-
-

42 

32 

-
58 

-
42 

-
46 

88 

44 

40 

88 

-
-

38 

-
44 

44 

-
69 

-
-
-

56 

32 

40 

39 

34 

43 

68 

- -

45 

45 

45 

-
45 

45 

-
-
-
-
-

45 

45 

-
-
-
-
-
-

45 

45 

45 

-
35 
35 

35 

Is 
8 1 Flow 
x S . (l/m) 

7097 

6245 

227 

-
-

5678 

5299 

-
4239 

- 4353 

7456 

-
3785 

3406 

-
-
. . 
-
-
-
-
-
-

8327 

7570 

-
-
-
-

1892 

4353 

- 5545 

1514 

5678 

3501 

-
-
-

13248 

-
-
-

Row 
type 

P 

-
P 

-
-
P 

-
-
P 

P 

P 

-
P 

P 

-
-
-
-
-
-
-
-
-
P 

-
-
-
- , 
-
P 

P 

P 

P 

-
-
-

P 

-
-
-

- ' -

SWL 
(m) 

20 

76 

47 

-
-

85 

8 

4 

31 

30 

5 

-
30 

J 

-
77 

-
-
-
-
-
-
-

112 

93 

- • 

113 

-
-
6 

84 

69 

12 

65 

33 

- • 

-
-

72 

-
-
-

- - • 

References 

44 

40 

44 

22,25,26,33,37 

26 

44 

22,25,26,40 . 

22,25,26,31,37,40,45 

44 

44 

44 

26 

6,22,25.26 

44 

26.37,45 

40 . 

22,25,26 

33,37.45 

22,25,26,33.37,45 

22,25,26 

26,33,37,45 

33,37.38,45 

22,25,26 

40.44 

40 

6,22,25,26,45 

40 

22,25,26,33,37,45 

22,25,26,33 

44 

22,25,26,40 

39 

44 

40,44 

40,41 

22,25,26,33,37,38,45 

22.25,26,33,37.38,45 

22.25,26.33,37,45 

6,22,25.26,44 

22,25,26,37,38,45 

22,25,26,33,37,45 

22.25,26,33,37,45 

, __., ._ -

N 

^ 

B 
:§ 
1^ 

H^ 

-



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

GR093 

GR094 

GR095 

QR096 

GR097 

GR098 • 

GR099 

GR100 « 

GR101 

GRI 02 

GR103 

GR104 • 

GR105 • 

GR106 

GR107 

GR108 

GR109 • 

GR110 

GR111 • 

GR112 

GR113 

G R n 4 

GR115 

GR116 

GR117 

GR118 

GY001 

GY002 

KIOOIS « 

KI002 

KI003S • 

KI004S * 

KSOOl 

KS002 

KS003 

KSO64 

KS005 

Site nama . 

Jantz, Joe 

Stuckey, J. Jantz 

Neibaur/West 

Schorzman, Art & L.M. Etienne 

Ephrata City EPW-1 

Ephrata City 

Ephrata City 

Ephrata City 5 

Ephrata City 

Ephrata City 10 

Ephrata City 

Ephrata City 2 

Ephrata City 

Hansen, Charles L, 

Hutterites 

— 
Schell, Harvey, 2 

Schell, Harvey 

Soap Lake City 

King, Bud 

Lester, Edna M, 

Schafer, Jerry 

DNR 

— 
Dormaier 

Bolyard, James L, 

G R A Y S H A R B O R 

North Beach School District 

VO-MO 1 

K I N G C O U N T Y 

Lester Hot Springs 

Valley View Christian Church 

Goldmeyer Hot Springs 

Scenic Hot Springs 

Data 

_ 
-
-
-
-

1955/07/22 

-
1955/07/22 

-
1983/09/02 

-
1955/07/22 

1955/07/22 

-
1983/09/01 

-
1983/09/01 

- • 

1955/07/22 

-
1982/07/27 

-
-
-
-

Lat 
fN) 

47.190 

47,190 

47.180 

47,283 

47,341 

47,330 

47,330 

47,326 

47.317 

47,320 

47,323 

47,323 

47,305 

47,349 

47,343 

47,325 

47,296 

47,285 

47,385 

47,373 

47,512 

47.463 

47.494 

47.647 

47,640 

47,640 

C O U N T Y 

1980/07/01 

-

- -
1987/09/22 

-
-

K I T T I T A S C O U N T Y 

USGS/WDOE Burbank Creek 

Larson Fruit 

Larson Fruit Co, 

Larson Orchards 

Nash, Chet 

1978/08/16 

-
-

1983/07/12 

47.233 

47.238 

47.207 

47.371 

47,486 

47,711 

46.772 

46.768 

46.769 

46,769 

46,746 

Long 
(•W) 

119,046 

119.046 

119,072 

119,857 

'119.583 

119,594 

119,594 

119,594 

119,524 

119,535 

119.556 

119.562 

119,573 

119,291 

119.041 

119.039 

119.002 

119.008 

119.486 

119.007 

119.412 

119,294 

119,188 

119,247 

119,242 

119.268 

124.207 

124,204 

121,547 

122.177 

121,366 

121,140 

120,436 

120,437 

120.426 

120.426 

120,404 

Twp 
N 

20 

20 

20 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

22 

22 

23 

23 

23 

25 

25 

25 

20 

20 

20 

22 

23 

26 

15 

15 

15 

15 

15 

Rng 

SOE 

SOE 

SOE 

24E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

28E 

SOE 

SOE 

SOE 

SOE 

27E 

SOE 

27E 

28E 

29E 

28E 

28E 

28E 

12W 

12W 

10E 

OSE 

11E 

ISE 

19E 

19E 

19E 

19E 

19E 

Sec 

28 

28 

32 

30 

05 

08 

08 

08 

14 

15 

16 

16 

21 

03 

03 

10 

23 

26 

19 

26 

10 

27 

16 

24 

25 

26 

08 

08 

21 

28 

14 

28 

22 

22 

22 

22 

35 

Part 
sec 

R 

R 

K 

J 

Q 

M 

M 

N 

L 

H 

A 

B 

E 

NW4 

E 

M 

J 

G 

N 

G 

B 

E 

D 

L 

8 

C 

P 

M 

C 

B 

Q 

L 

P 

R 

R 

H 

|e 
28,6 

20,4 

21.1 

20.0 

32,0 

30,0 

30,0 

28,0 

20,0 

25,5 

21,1 

29,0 

25,5 

20,6 

22,5 

30,0 

31,1 

21,4 

27.0 

25.0 

20.5 

22,8 

20,0 

29,2 

23.0 

24.4 • 

20,5 

35,6 

46.5 

21.5 

50,0 

47.0 

24.3 

31.5 

20,0 

26,5 

20,0 

II 
8 

B 

S 

F 

F 

-
F 

F 

F 

F 

F 

-
F 

F 

-
8 

F 

B 

F 

8 

-
-
F 

B 

8 

F 

. 
B 

-
-
-
-

8 

B 

F 

- . 
F 

Depth 
(m) 

181 

178 

383 

86 

-
305 

305 

137 

311 

564 

415 

79 

188 

204 

408 

640 

407 

171 

142 

476 

253 

196 

285 

189 

177 

72 

71 

1067 

-
72 

. -
-

184 

393 

127 

390 

21 

ll-
D 

D 

L 

D 

-
-
D 

D 

D 

D 

D 

-
D 

D 

-
-
D 

D 

D 

D 

• 
L 

D 

-
D 

D 

. 
L 

-
- • 
-
-

D 

D 

D 

-
D 

Oradlants 
(°C/km) 

A B S 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
• 
-
-

35 

-
-
-
-
-

. 
27 

-
-
-
-

-
-
. 
-

91 -

47 35 

-
-
-
-

59 -

116 -

-
- • -

-
-

72 -

-
-

28 -

-
54 35 

106 -

52 -

-
60 -

• -

91 -

62 -

-

. 
-

-
-
-
-

93 

50 -

. 
-

1! 

. 
36 

. 
-
-
-

. 
-
. 
-

Flow 
(l/m) 

. 
. -
.-
57 

-
2903 

-
2407 

2725 

10598 

5299 

6056 

-
5678 

-
-

8516 

-
-

11355 

53 

-
9830 

-
-

6813 

. 
-

19 

42 

-
-. 

6056 

. 

. 
8706 

163 

Row 
type 

_ 
-
-
P 

-
-
-
-
P 

P 

P 

P 

P 

P 

P 

- • 

-
P 

. 
-

-
-
-
-

P 

-
N? 

-
P 

SWL 
(m) 

. 
• -

-
46 

-
41 

-
17 

61 

66 

7 

7 

-
67 

131 . 

-
117 

-
2 

110 

231 

-
64 

-
.-
26 

. 
-

-
59 

- • 

-

12 

-
A? 

60 

14 

References. 

22,25,26.45 

22,25,26,33,37,45 

33,37,38.45 

44 

24 

40 

22,25,26 

26,40 

44 

40,44 

44 

40 

22,25,26,40 

44 . 

40 

22,25 

16,40,44 

6,22,25,26,45 

22,25,26,40 : j 

22,25,26,33,38,44 

40 

22,25,26,38 

44 

22,25 

6.22,25,26 

44 

40 

4,5 

, u 

19,21,29,32 

40 

19,29,32 

18,19,29,32 

-
2,22,25,26,40,42 

2,26,38 

42 

40 

42 

0 
§ 
m 
s 
> 
r 
Cfl 

0 

n 
tn 
Cfl 

0 
• f l 

Cfl 

X 

§ 
g 
z 
N 
•0 



A p p e n d i x A . Descr ipt ive a n d thermal data for weHs and spr ings (cont inued) 

Lat Long Twp 
I.D. * Site name Date (°N) (°W) , N Rng 

Part 
See see 

Gradients 

I P I ? r̂ pth t ? (°C/km) 
| 2 ~ l = * ^ (m) D « " A B S 1! Flow 

(l/m) 
Flow 
type 

SWL 
(m) Refaraneas 

KS006 

KS007 • 

KS008 

KS009S 

KS010 

KS011 • 

KS012' 

KS013 

KT001 

KT002 

KTOOS . 

KT004 

KT005 

KTOOS 

KT007 

KTOOS 

KT009S • 

KT010 

KT011 « 

KT012 « 

KT013 

KT014 

KT015 

KT016 

KT017 

KT018 

KT019 

KT020 

KT021 

KT022 

KT02S 

KT024, 

KT025 

KT026S • 

KT027 • 

KT028 

KT029 • 

KTOSO • 

KT0S1 • 

KT032 

KT033 

Badger/Bollinger 

USGS/WDOE Urnfanum 

Orcutt, Leland 

Clerf Spring 

Paleiek, Ron 

Ellensburg City, Mt,Stuart well 

Central Washington University 

Clerf, Howard 

1978/03A)2 

.. -

1982/07/29 

1994/04/07 

1994/01/18 

1983/07/12 

K L I C K I T A T C O U N T Y 

Bingen City 2 

Heaney 

Mott. J. 

Daniel. L 

US Army Corps ot Engin«#r» 

Riggl^man Ofchardi 

Jelenie«jn, Tom 

J Neils Lu<nb«» Co 

Klickitat Mineral Springs 

DNR 81 Klickitat 

Gas Ice Corp. 10 

Gas Ice Corp. 2 

Barrett, Charles M, 

Barrett 

Goldendale City 1 , 

Berk Bros, 

DOE Horse Heaven West 

Matsen 

Matsen, A, M, 

Matsen, A, M, 

Rinta, John, 1 

Powers, Tom 

Hiner, Gene 

McBride, Clarence 

McBride Ranch, 2 

Fish Hatchery Warm Spring 

Smith, G, 

Andrews, Robert 

Smith, George 

— 
Andrews/Smith 

Andrews 

DNR Feezell 

-
-
-

-
1966/03/24 

1964/10/21 

1982/08/25 

-
-
-
-
-
• 

1983/07/19 

-
1982/03/31 

-
1983/07/19 

-
1970/12/11 

1970/12/11 

-
1962/04/30 

1970/10/22 

-
-

46,889 

46.852 

46.991 

46.999 

46,937 

47,009 

47.013 

47.029 

45.719 

45.701 

45 737 

45 698 

45 774 

45 864 

45 875 

45 621 

45 823 

45.821 

45.821 

45,824 

45,852 

45,852 

45,827 

45,894 

45.916 

45.894 

45.894 

45.894 

45.883 

45.915 

45.911 

45.893 

45,893 

46.039 

46,014 

46.014 

46,014 

46,014 

46,006 

46,006 

45.999 

120.391 

120.458 

120.354 

120.372 

119,987 

120,556 

120,525 

120,305 

121,467 

121.410 

121,182 

121 235 

170 693 

171463 

171 360 

121 151 

121 114 

121,130 

121,114 

121.104 

120,777 

120,777 

120,808 

120,290 

120.191 

120,035 

120,035 

120,035 

120.045 

119,870 

119.869 

119,968 

119,989 

121,179 

119,905 

119,894 

119,894 

119.895 

119.910 

119,910 

119,942 

16 

16 

17 

17 

17 

18 

18 

18 

03 

OS 

03 

03 

03 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

05 

05 

05 

05 

05 

05 

05 

05 

.05 

05 

06 

06 

06 

06 

06 

06 

06 

06 

19E 

19E 

20E 

20E 

23E 

18E 

18E 

20E 

11E 
11E 

13E 

13E 

17E 

11E 

12E 

13E 

13E 

13E 

13E 

14E 

leE 

16E 

16E 

20E 

21E 

22E 

??F 

22E 

22E 

23E 

23E 

23E 

23E 

13E 

23E 

23E 

23E 

23E 

23E 

23E 

23E 

12 

28 

05 

06 

SO 

35 

. 36 

27 

30 

34 

21 

31 

28 

05 

19 

23 

24 

24 

24 

19 

11 

11 

16 

27 

16 

27 

27 

27 

27 

13 

13 

29 

30 

04 

11 

11 

11 

11 

15 

15 

16 

K 

C 

K 

A 

H 

E 

8 

A 

H 

K 

8 

M 

C 

E 

0 

E 

A 

E 

H 

C 

D 

D 

Q 

8 

L 

A 

A 

A 

P 

J 

R 

D 

D 

H 

N 

Q 

Q 

Q 

H 

H 

P 

20.0 

28,6 

22.8 

20.0 

26,0 

20.6 

28.4 

21,0 

20,5 

21.4 

22.4 

22 1 

22 2 

21 1 

21 1 

270 

29.0 

20.1 

27,2 

23.0 

21.5 

20.9 

24,6 

23,1 

27,6 

28,2 

22,2 

21.1 

24,0 

27.2 

25,0 

25,5 

24.0 

23.8 

23.3 

23,5 

21,0 

21,0 

21.0 

25,2 

22,0 

B 

B 

F 

-
-
F 

B 

F 

M 

M 

M 

M 

F 

F 

F 

F 

-
8 

F 

F 

-
-
8 

8 

8 

B 

F 

F 

8 

-
B 

-
-. 
F 

F 

F 

-
F 

S 

F 

333 

310 

137 

- • 

61 

272 

262 

142 

88 

104 

150 

174 

238 

279 

47 

168 

120 

90 

61 

329 

187 

271 

276 

457 

321 

262 

236 

248 

330 

442 

267 

257 

-
272 

272 

204 

63 

193 

275 

290 

D 48 33 
D - 51 
D - -

46 

L 
D 
D 

32 
61 

3634 

2271 

4164 

114 

3217 

-
P 

' -
-
P 

7 

34 

-
38 

15 

7570 67 

u 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

D 

D 

D 

D 

0 

-
D 

D 

D 

D 

D 

L 

L 
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A p p e n d i x A . Descript ive and thermal data for wells and springs (cont inued) 

I.D. Site name Date 
Lat 
CN) 

Long 
(°W) 

Twp 
N Rng Sec sec 

Part I ? 1 1 Depth f | 
sec K " ' I - * (m) O * 

Gradients 
(°C/km) 

I I Flow Row SWL 
S x £ . (l/m) type (m) References 

KT034 DNR 

KT0S5 Andrews, Robert 

KT036 Andrews, Robert 

KT0S7 DNR Mercer N. 

L E W I S C O U N T Y 

LE001 SU 8 

LE002 SU 11 

LE003 SU 12 

LE004 SU 14 

LE005 SU 37 

LE006 SU 4 

LE007 SU 902 

LE008 Longview 10 

LE009S Packwood Hot Spring 

LE010S * Ohanapecosh Hot Springs 
(USGS) 

L I N C O L N C O U N T Y 

LI001 • Odessa Oil Test Piezometer A 1972/09/13 

LI002 Basalt Explorer 

LI003 Schaler, Jerry 

LI004 Schibel, Don 

LI005 Sahible 

LI006 Kissler, Bob 

LI007 Kissler 

LI008 Schaller, Jerry 

LI009 Fink, Reuben 1983/06/03 

LI010 Kramer, Robert A, 1983/08/04 

LI011 Hardung. Joe 

LI012 Weizel, LeeRoy 

LI01S Weizel, L, R, 

LI014 Iverson 

LI015 • Sprague City 1983/08^)2 

LI016 Jantz, Merlin K, 1983/08/05 

LI017 Weishaar 

LI018 Weishaar 

LI019 Zagelow 

LI020 USGS/WDOE Almira - . 

LI021 Schmierer, Alvin 

LI022 Nealey, Danwin 

LI023 USGS/WDOE Davenport 

LI024 • Wilbur SEC 1983/08/31 

45,999 119,932 

45,988 119.911 

1983/07/19 45,995 119,874 

45,962 119.879 

46.545 
46,538 
46.538 
46,538 
46.534 
46.535 
46.S27 
46,525 
46,579 
46,737 

47,327 

47,326 

47,299 

47,303 

47,287 

47,277 

47,273 

47,301 

47,274 

47,294 

47.275 

47,274 

47,270 

47,329 

47:296 

47,395 

47,514 

47,488 

47.499 

47.577 

47.554 

47.538 

47.578 

47.614 

122.847 

122.826 

122.826 

122.836 

122,841 

122,820 

122,826 

122.833 

121,705 

121,561 

118,913 

118.913 

118.885 

118,864 

118:860 

118,960 

118,957 

118,755 

118,840 

118,539 

118,546 

118,511 

118,511 

118,449 

117,985 

118,696 

118,787 

118,814 

118,637 

118,933 

118,627 

118,583 

118,272 

118,754 

06 

06 

06 

06 

12 

12 

12 

12 

12 

12 

12 

12 

13 

14 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

22 

23 

23 

23 

24 

24 

24 

24 

25 

23E 

23E 

2SE 

23E 

OIW 

OIW 

OIW 

OIW 

OIW 

OIW 

OIW 

OIW 

09E 

10E 

SIE 

31E 

SIE 

SIE 

SIE 

SIE 

SIE 

32E 

32E 

34E 

34E 

34E 

34E 

35E 

38E 

SSE 

S2E 

32E 

SSE 

SIE 

33E 

34E 

SSE 

32E 

16 

22 

24 

36 

07 

08 

08 

08 

08 

09 

17 

17 

32 

04 

10 

10 

23 

24 

25 

30 

32 

23 

31 

21 

33 

34 
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07 
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B 24.5 
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31 
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7570 P 20 42 

- - - 26,38 

15140 - 44 40 

5,26 

4,5,22,25,26 
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4,5 

4,5,22,25,26 

4,5 

4,5 

22,25,26 

17,22,32 
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3785 

4164 

7229 

2650 
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93 

71 40 

4,5,22,25,26,33,37,38,45 

45 

45 

22,25,26 

22,25,26,37,45 

5,6,22.25,26 

22,25,26,37,45 

82 40 

112 40 

22,25,26,37 

P 124 44 

P 60 44 

6,22,25,26 

42 7,15,40 

61 , 4 0 
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Appendix 

I.D. * 

LI025 » 

LI026 

LI027 

LI028 

LI029 

LI030 

OK001 

OK002 

OK003 

OK004S 

OK005 

OK006 

OK007S 

PI001S • 

PI002S 

PIOOSS • 

SK001S • 

SK002S • 

SK003 

SK004 

SK005 

SK006S 

SK007 

SK008S • 

SK009 

SKOIOS 

SK011 

SK012S 

SK01SS 

SN002S • 

SNOOSS • 

SN004S • 

SP001 

SP002 

A . Descr ipt ive and thermal data for wel ls and springs (cont inued) 

She nama 

Davenport a t y 6 

Davenport City 5 

Reardan City 

Washingtori Water Power Co. 

DDH-SF15 

Taylor 

Date 

1983/08/10 

-
-
-
-
-

O K A N O G A N C O U N T Y 

DOE TST3 

Ayres, Bob 

Gildroy 

Poison Lake 

Zissel, Charles 

Zosel, Ralph 

Hot Lake 

P I E R C E C O U N T Y 

Longmire Springs 

Mount Rainier Fumaroles 

Spring 

. 
-
-

S K A M A N I A C O U N T Y 

Bonneville Hot Springs 

Rock cireek Hot Springs 

North Bonneville 2 

North Bonneville 3 

Bonneville drill hole 2 

Shiperds Hot Springs 

DNR 81-Carson 

St, Martin Hot Springs 

Green Life 1 

Collins Hot Springs 

Trout Creek Drill Hole 

Mount St, Helens lava dome 

Orr Creek Warm Springs 

. 
-
-
-
-
-
-
-
-
-
-
-
-

S N O H O I M I S H C O U N T Y 

Kennedy Hot Springs(USGS) 

Gamma Hot Spring 

Sulphur Creek Hot Springs 

-

S P O K A N E C O U N T Y 

Cheney City 4 

Cheney City 5 

-
" 

Lat 
CN) 

47.648 

47.648 

47.671 

47,870 

47,819 

47,816 

48.151 

48,589 

48,680 

48,819 

48,794 

48,962 

48,973 

46.752 

46.855 

47.114 

45.656 

45.721 

45.652 

46.651 

45.646 

45,739 

45.735 

45,728 

45,703 

45,698 

45.812 

46,200 

46,344 

48,119 

48,151 

48,255 

47,487 

47,480 

Long 
(°W) 

118.153 

118,154 

117.880 

118,480 

118,132 

118,099 

119,675 

119,567 

119.498 

119,451 

119,256 

119,409 

119,476 

121,813 

121.756 

122.597 

121.958 

121.926 

121.960 

121.958 

121.955 

121.805 

121,805 

121,794 

121,854 

121,719 

121,954 

122.187 

121,609 

121,193 

121,062 

121.180 

117.582 

117.593 

Twp 
N 

25 

25 
25 

27 

27 

27 

31 

36 

37 

38 

38 

40 

40 

15 

16 

19 

02 

03 

02 

02 

02 

03 

03 

03 

03 

OS 

04 

08 

10 

30 

31 

32 

23 

23 

Rng 

37E 

37E 

39E 

34E 

37E 

37E 

2SE 

26E 

26E 

27E 

28E 

27E 

27E 

OSE 

OSE 

02E 

07E 

07E 

07E 

07E 

07E 

OSE 

08E 

OSE 

OSE 

09E 

07E 

05E 

10E 

12E 

13E 

13E 

41E 

41E 

Sec 

21 

21 

15 

01 

22 

26 

27 

28 

25 

05 

14 

15 

18 

29 

23 

19 

16 

27 

39 

39 

39 

21 

21 

21 

31 

31 

21 

09 

19 

01 

36 

19 

13 

14 

Part 
sse 

L 

L 

D 

•e 

p 

A 

Q 

K 

NE4 

J 

H 

R 

A 

R 

K 

Q 

M 

B 

E 

K 

0 

C 

F 

R 

M 

Q 

P 

A 

NE4 

H 

D 

C 

e 
Q 

| e 
24.0 

24.0 

20,0 

25,8 

31,7 

23.8 

22,7 

21,1 

20,6 

50,0 

20,0 

20.0 

50.0 

22.0 

72,0 

24.4 

36,3 

33,5 

35,5 

26,4 

28,2 

42,0 

27,8 

49,0 

41,0 

50,0 

36,3 

88,0 

22,0 

38,0 

65.0 

37,0 

22,2 

33,1 

l l 
F 

S 

S 

M 

M 

-

M 

F 

M 

-
F 

F 

• 

-
-
-

-
• -

B 

B 

F 

-
8 

-
B 

-
B 

-
-

-
-
-

F 

8 

Depth 
(m) 

297 

227 

259 

151 

258 

358 

44 

12 

134 

-
9 

9 

-
-

-
-

198 

155 

-, 
-

113 

- • 

914 

-
357 

- • 

• 

-
-
-

651 

651 

l l 
D 

L 

L 

D 

D 

D 

D 

D 

D 

-
D 

D 

-
-
-

-
-
D 

D 

-
-
D 

-
D 

- • 

D 

-
-

-
• -

-

D 

D 

Qradianta 
(°C/km) 

A B S 

-
- 57 -

28 35 -

- .-
35 -

40 36 -

- . -
-
-
-
-
-

. 

. 
-

. 
-

143 131 -

91 106 -

. 
-

168 166 -
• . 

25 33 -

. 
89 - -

. 
-

. 

. 
-

. 
34 -

II 
is. 

-
-
-
-
-

. -

-
-
-

-
-

190 

120 

-
-

265 

. -
-
-

141 

-
• -

-
• 
-

-
" 

Flow 
(l/m) 

8327 

-
- • 

-
-
-

-
568 

-
-

38 

19 

• 

2 

-. 
-

80 

-
-
-

100 

-
-
-
-
-
-

100 

. 
-
-

-
5488 

Row 
type 

P 

P 

-
-
P 

P 

-
-
-

-

. 
-
-

-
P 

SWL 
(m) 

67 

-
-
-
-
-

-
7 

-
-
2 

4 

• 

-
-
-

. 
-
-

82 

72 

References 

16,40,44 

22,25,26 

26,37 

5 

5 

5,26 

5 

42 

5 

17,22 

42 

42 

17.22 

14 

17,22 

15 

17,18.19,22,32 

18 

5,26 

5,26 

18 

17,22 

5.26 

14.19,21,29,32 
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17,22,32 

1.5 

17,22 

17,22 

29,32 
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19,21 
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22.25,26,38,44 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

SP003 

SP004 

SP005 • 

SP006 • 

SP007 • 

SP008 • 

SP009 • 

SP010 • 

SP011 » 

SP012 » 

SP013 

-

WA001 

WA002S 

WAOOSS 

WA004 

WA005 

WA006 

WA007 

WA008 

WA009 

WA010 

WA011 

WA012 

WA013 

WA014 

WA015 

WA016 

WA017 

WA018 

WA019 

WA020 • 

\NM2^ 

WA022 

. WA023 

WA024 

WA025 

WA026 

WA027 . 

WA028 

WA029 

Site nama 

Cheney City 

Andert)erg, Gary 

US Government 

Fairchild AFB, 2 

US Government 

US Government 

US Government 

US Army, Fort George Wright 

Washington Water Power Co., 1-3 

US Air Force 

Fossen & GIsselburg 

Date 

. 
-

1958/07/22 

1958/07/22 

1958/07/22 

1958A)7/22 

1958/07/23 

1958/07/22 

1977/10/12 

1958/07/22 

-
W A L L A W A L L A C O U N T Y 

Byeriy, Richard 

Warm Spr. Canyon Warm Spr. 

Emmett Lynch warm spring 

Fulgham 

McDole, Joe 

Demaris, Eugene 4 Leland 

Fulgham 

Herman, J, 

Miller 

Bing/Frost Ranch Ltd, 

Chvatal, Ed, 

Chvatal, Ed. 

— 
Gilbert-Merry 

Thomas,Sherman/ 
dba Lowden Ranch 

Bing/Frost Ranch Ltd, 

Welch, E, C, 

Buriingame, E, C, 

Hart, Hariey D, 

Jaussand, Art 

McAuslan 

Wilson, 1, E, 

Estes or Durand . 

Thomas; George 

Dept, Ecology 

Dept, Ecology 

WDOE Tst,/Obs„ Piezometer A 

College Place 

1983/05/16 

1983/08/13 

-
-
-
-. 

1958/08/01 

-
-
-
-
-
-

1973/07/12 

-

Lat 
CN) 

47,481 

47,505 

47.556 

47,595 

47.660 

47.616 

47,687 

47,680 

47.669 

47,732 

47,708 

46,024 

46,024 

46.020 

46,026 

46.024 

46.012 

46,017 

46,005 

46,033 

46,026 

46,033 

46.022 

46,018 

46,007 

46,008 

46,018 

46,022 

46,022 

46,018 

46.008 

46,015 

46,011 

46.006 

46.009 

46.003 

46,004 

46,004 

46,004 

46.004 

Long 
(•W) 

117.593 

117.397 

117.749 

117.628 

117.714 

117.746 

117.561 

117.472 

117.306 

117,536 

117,512 

118,749 

118.772 

118.770 

118,624 

118,723 

118,723 

118,673 

118,697 

118,520 

118,577 

118,603 

118,613 

118.608 

118.608 

118.598 

118,582 

118,369 

118,426 

118.453 

118,421 

118,369 

118,380 

118.383 

118,372 

118,474 

118.473 

118,474 

118,474 

118.474 

Twp 
N 

23 

23 

24 

24 

25 

25 

25 

25 

25 

26 

26 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

Rng 

41E 

43E 

40E 

41E 

40E 

40E 

41E 

42E 

43E 

42^ 

42E 

32E 

S2E 

S2E 

SSE 

SSE 

33E 

SSE 

SSE 

34E 

34E 

34E 

S4E 

34E 

34E 

34E 

34E 

35E 

SSE 

SSE 

35E 

35E 

SSE 

SSE 

SSE 

SSE 

SSE 

35E 

SSE 

SSE 

Sec 

14 

08 

22 

03 

14 

34 

01 

11 

13 

20 

33 

01 

02 

11 

01 

06 

07 

10 

16 

02 

05 

06 

06 

07 

07 

07 

08 

01 

03 

08 

10 

12 

12 

12 

12 

18 

18 

18 

18 

18 

Part 
•ee 

Q 

B 

L 

N 

R 

P 

R 

E 

A 

N 

W2 

Q 

Q 

8 

K 

R 

J 

NW4 

D 

B 

J 

8 

N 

C 

P 

R 

B 

R 

N 

A 

P 

H ^ 

L 

N 

R 

A 

A 

A 

A 

A 

|g 

29.1 

20,0 

20,5 

20,5 

20,0 

21.0 

20.0 

20,0 

21.0 

20,0 

20,0 

21,5 

22,0 

22,2 

31,8 

25,6 

20.0 

31,8 

20,0 

25.1 

25,6 

36,0 

37.8 

40,2 

40,7 

45,0 

40,0 

20,0 

20,0 

20,0 

25,0 

21,7 

20,0 

24,4 

22,2 

20,3 

36.1 

25.5 

26.1 

21.3 

l l 
. 
F 

• - • 

-
-
-
-

. -
-
F 

-
-
-
B 

F 

F 

8 

F 

-
F 

B 

F 

8 

8 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

-
8 

-
8 

B 

Depth 
(m) 

341 

154 

105 

123 

109 

60 

127 

18 

34 

49 

163 

351 

-
-

305 

398 

46 

305 

222 

175 

366 

484 

544 

407 

407 

506 

366 

195 

416 

21 

350 

214 

381 

180 

194 

155 

396 

75 

3 9 9 . 

399 

ll-
L 

D 

-
-
-
-
-
-
-
- • 

D -

-
-
-
D 

D 

D 

D 

D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

-
D 

D 

Gradients 
fC lkm) 

A B S 

. 

-
.-
-

69 

-
70 

-
-
-
-
-
-

78 

-

-
-
-
-
-. 
-
-
-
-
-

42 

-
46 

56 -

-
-
-
- • -

-
-. -
-
-
-
-

-
-
-

67 -

-
-

67 -

- ' -
75 -

. . . 
48 -

-
64 -

71 -

-

-
-
-
-

37 -

42 -

'.. " . 
56 

. 
54 -

61 -

-
35 • 

46 -

£ E 

II 

-
-
-

73 

-
-
-
-
-
-
-
-
-
-
-

- • 

-
-
-
-
-

- - -
-
-
-
-
-
-

Flow 
(l/m) 

. 
757 

-
3785 

-
-
-

5678 

2460 

-
189 

-
-

189 

2271 

1552 

1325 

-
1287 

-
5867 

-
2650 

-
-

3785 

4258 

2971 

38 

757 

7570 

757 

1703 

1136 

2271 

-
-
-. 
-

Row 
type 

. 
P 

-
-
-
-
-
-
-
-
P 

-
-
-
P 

P 

P 

-
P 

-
P 

-
P 

-
-
P 

P 

P 

P 

P 

-
P 

P 

. P 

P 

• -

-
-

SWL 
(m) 

. 
55 

-
3 

-
-
-
5 

18 

-
128 

-
-
-

14 

26 

744 

-
5 

-
70 

-
32 

-
-

42 

74 

18 

10 

3 

50 

0 

18 

31 

11 

-
-

13 

- • 

References 

22,25,26 

44 

40 

40 

40 

40 

40 

40 

40 

40 

44 

40 

32 

30 

4,5,22,25,26,44 

44 

23 

44 

22,25,26 

44 

22,25,26,33,38 

44 

6 

22,25,26 

40,44 

44 

44 
SO 

44 

22,25,26,30,31,40,41 

22,25,26,30 

44 

22,25,26,30,31 

44 

22,25,26 

22,25,26 

40 

26 

6 

o m 
o 

s 
g 
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O 
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Appendix 

I.D. * 

WA030 

WA0S1 

WA032 

WA033 

WA034 

WA035 

WA0S6 

WA037 

WA038 

WA039 

WA040 

WA041 

WA042 

WA043 

WA044 • 

WA045 

WA046 

WA04 7 

WA048 
WA049 . 

WA050 . 

WA051 . 

WA052 

WA053 

WA054 

WA055 

WA056 

WA057 

WA058 

WA059 

WA060 

WA061 

WA062 

WA063 • 

WA064 

WA065 

WA066 

WA067 ~ 

WA068 

WA069 

WA070 

WA071 • 

A. Descriptive and thermal data for wells and springs (continued) 

Site name 

Walla Walla 

Crass, Billy J. 

Hanlon, Terry D. 

Grieb, Bert 

Richardson. Ross & Zella L. 

Baker 

Courtney, Jess 

Brown, Lyle R, 

Barnett, C. W, 

Border, Lester A. 

Ruzicka or Prusia 
Bo55ini. lOU'l 

Log.i*^ .lo**" D 
p , . 0 ' 

r n A» >•" t • • • . ' -̂  

u . • - • * » - , ' 

r V ' . 1 • ' • •• 1 ' ~ I 

far. r , i t ».»-i r « J 

Bye'iey f a " " . <•< 

Taggarl 

Harpe, William 

Harpe, William 

L. W. Weidert Farms, Inc, 

McDole, Joseph and Amalie 

McDole Farms 

McDole, Joe, 3 

Fulgham, Hilda M, 

Baker, Charles 

Kelly, Howard J, 

Washington State Penitentiary 

— 
McKinnon, Jack C. 

Bonneville Power Admin, 

Hydro Irrigation 

Gluck/BPA 

Arbini, James 

Columbo 

Whitman Nal'l, Monument 

Walla Walla College 

Walla Walla College Farm 

Walla Walla College 

Date 

iQAryry;c3 

1971/09/70 

-
-
-

• -
-
-
-
-
-
-
-

1946/11/21 

-
-

-
-
-
-

Lat 
CN) 

46.004 

46,030 

46.022 

46.022 

46.026 

46.022 

46.026 

46.022 

46.023 

46018 

46 018 

4fi01'> 

4» n i l 
4» - 1 1 

<« -* • 
4> • -< 

» t ' ^-l 

4« "'.4 

«fi(J^4 

46 039 

46.066 

46,059 

46,052 

46,053 

46,053 

46,042 

46.042 

46.041 

46.051 

46.042 

46,081 

46.069 

46.069 

46.069 

46.067 

46.069 

46,059 

46,052 

46.044 

46.044 

46.044 

46.044 

Long 
(°W) 

118,474 

118,323 

118,322 

118.322 

118.342 

118.328 

118.363 

118.363 

118.348 

118353 

118 363 

11B 363 

i i « 3f.3 
! • • 1 ' ^ 

i ' « V ^ 

• • • t ' i 

11 • ' • . t 

l i * M } 

118 843 

118 747 

118.623 

118.639 

118,640 

118,738 

118,723 

118,723 

118,728 

118,644 

118,510 

118,501 

118,369 

118,406 

118,406 

118,406 

118,393 

118,385 

118,379 

118,379 

118,463 

118.439 

118.434 

118 432 

Twp 
N 

06 

06 

06 

06 

06 

06 

06 

06 

06 

. 06 

06 

06 

oe 
0« 

r*. 
c 
0 ' 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

Rng 

35E 

36E 

36E 

36E 

36E 

36E 

36E 

36E 

36E 

36E 

36E 

36E 

3f.E 
V.f 

* f 

V f 

1,f 

} ^ 
37E 

32E 

33E 

33E 

SSE 

33E 

33E 

SSE 

SSE 

33E 

34E 

34E 

SSE 

35E 

SSE 

35E 

SSE 

SSE 

35E 

SSE 

SSE 

SSE 

SSE 

SSE 

Sse 

18 

,04 

04 , 

04 

05 

05 

06 

06 

06 

07 

07 

07 

07 

« 
f t 

' 0 

01 

n 
29 

36 

24 

26 

26 

30 

30 

31 

31 

35 

25 

36 

13 

23 

23 

23 

23 

24 

25 

25 

32 

33 

33 

33 

Part 
see 

A 

E 

N 

N 

M 

R. 

M 

N. 

R 

8 

D 

E 
M 

I 
P 

J 

m ^ t 

u 
N 

QorR 

Q 

H 

R 

N 

R 

J . 

K 

K 

N 

-
R 

M 

M 

M 

SE4 

M 

F 

P 

F 

G 

GorH 

H 

I P | | Depth 
*- ^ ^ (m) 

21,3 

23,3 1 

22,2 1 

21,1 1 

21.4 1 

27,2 F 

22.0 ( 

21,7 ( 

20,0 f 

20.0 1 

22.2 1 

20 0 

TOO 1 

7? 0 1 

717 • 

r.' a • 
TOO 1 

7 « r 1 

21 1 1 

240 f 

23.2 

24.4 f 

23.3 f 

25,6 f 

22.8 F 

27.8 F 

27,7 E 

30,6 F 

20,0 F 

26,7 F 

33.3 F 

20.0 E 

20,0 F 

20,0 f 

20,6 F 

20,0 E 

20,0 f 

20,6 F 

25.6 F 

21,1 F 

22,8 F 

24,0 f 

178 

= 240 

'• 195 

-- 252 

• 188 

554 

• 186 

189 

= 248 

= 168 

= 171 

184 

• 299 

' 3S? 

e.-̂  
173 

34 

195 

145 

310 

434 

-• 335 

284 

: 276 

= 280 

•• 412 

3 269 

310 

336 

37 

493 

) 175 

49 

= 157 

174 

i 175 

207 

188 

230 

232 

305 

217 

a ^ 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

0 

D 

0 

D 

D 

D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

Gradients 
(°C/km) 

A B S 

- 52 • 

, -
. 
. 
- 48 -

- 36 -

- 54 -

. 

. ^ . 

. - . 
- 58 -

. 

. 
• 28 -

• 39 -

- 26 -

. 

. 

. 

." . 
- 58 -

. 

. 

. 

. 
- 46 -

. 
- 51 -

. 
- 46 

39 

- 42 -

. 

. 

. 
- 55 -

. s l Flow 
x S . (l/m) 

. 
2725 

57 

1904 

1703 

5980 

1892 

2975 

757 

757 

1136 

1514 

2176 

4542 

-
659 

76 

57 

170 

7570 

-
3406 

1355 

6056 

1892 

.. 
-

2839 

1703 

568 

3002 

^ 
511 

1294 

3028 

. 
1136 

1325 

291 

3974 

5893 

• 

Flow 
type 

. 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

-
P 

P 

P 

P 

P 

P 

P 

P 

-
P 
P 

P ' 

P 

-
• 
P 

P 

P 

P 

-
P 

P 

P 

-
P 

P 

P 

P 

P 

SWL 
(m) 

-
78 

88 

88 

15 

38 

2 

3 

57 

S3 

4 

37 

2 

32 

35 

12 

15 

47 

47 

24 

-
47 

35 

81 

51 

-
34 

9 

6 

8 

125 

-
7 

18 

46 

-
5 

3 

11 

14 

52 

Rsferanoes 

22,25,26 

44 

44 

44 

22,25,26,30,44 

22,25,26,30,44 

22,25,26,30 

44 

44 

44 

22,25,26,30 

40 

44 

22,25,26,30,31 

30,31 

44 

44 

44 

44 

22,25,26,40,44 

22,25,26 

44 

44 

44 

44 

44 

22,25,26,37,44 

44 

30 

44 

44 

22,25 

44 

22,25,26,30,31,40,41 

44 

26 

22,25,26,30 

22,25,26,30 

44 

44 

44 

22,25.26,31 

W 

M 

^ 

§ 
ig 
1 

H-* 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

WA072 

WA073 

WA074 

WA075 

WA076 

WA077 

WA078 

WA079 • 

WA080 • 

WA081 

WA082 » 

WA08S * 

WA084 

WA085 

WA086 * 

WA087 

WA088 

WA089 

WA090 

WA091 

WA092 

WA093 

WA094 

WA095 » 

WA096 

WA097 • 

WA098 * 

WA099 

WA100 

WA101 

WA102 

WA10S 

WA104 

WA105 

WA106 

WA107 

WA108 

WA109 

WA110 

WA111 

WA112 

WA113 

Site name 

Walla Walla College Farm 

DNR Christian 

State of Washington 

Walla Walla College 

Walla Walla College 

Walla Walla College Farm 

Manuel or Magnoni 

College Place 

College Place City 

Richards 

College Place 

College Place 

Stone Creek Sanitarium 

. Foundation FM, 3 

Walla Walla Comm. Coll. 

Walla Walla Goll Course 

walla Walla Goll Course 

Blue Mountain Asphalt Co. 

D & K Farms 

DKFF 

General Foods Corp. 

D & K Frozen Foods, Inc. 

Rodgers Can. 

Rogers Canning 

Whitman College 

Whitman College 

Walla Walla City 5 

Walla Walla Country Club 

Chisholm, J, J, 

Walla Walla City 7 

Walla Walla School Dist, 140 

Smith, Jerry D, 

Peterson, Ross 

, Ireland, Ken 

McGregor 

McGregor Feedlot 

Gluck. Bill, 2 

Gluck 

Walla Walla College 

Power 

Union Pacific RR 

Grote 

Date 

. 
-
-
-
-
-
-

1972/05/24 

1960/05/24 

-
-
-

1982/06/22 

1994/01/20 

1972/05/24 

-
1972/05/24 

1960/07/29 

-
-
-
-
-
-

1982/08/30 

1970/09A)9 

-

-
-
-
-

Lat 
CN) 

46.041 

46.040 

46,037 

46,048 

46,048 

46.048 

46,047 

46,044 

46,044 

46,043 

46.044 

46,044 

46,037 

46.106 

46,080 

46.084 

46.084 

46.073 

46.073 

46,073 

46,073 

46.073 

46.066 

46,066 

46,073 

46,073 

46,051 

46,040 

46,037 

46,048 

46.044 

46.040 

46.177 

46^155 

46.133 

46,137 

46.153 

46,155 

46,135 

46,268 

46,329 

46.426 

Long 

(°W) 

118.442 

118.421 

118,426 

118,390 

118,390 

118.400 

118.379 

118.379 

118,379 

118,379 

118,379 

118,379 

118.372 

118,291 

118,275 

118,337 

118,337 

118.364 

118.358 

118.358 

118.358 

118,358 

118,348 

118,348 

118.327 

118,327 

118,306 

118.348 

118.364 

118,321 

118,316 

118,306 

118,900 

118^32 

118,912 

118,901 

118,681 

118,683 

118.390 

118,753 

118.744 

118.394 

Twp 
N 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

.07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

08 

JD8 

08 

08 

08 

08 

08 

09 

10 

11 

Rng 

SSE 

SSE 

SSE 

35E 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

36E 

36E 

36E 

S6E 

36E 

36E 

S6E 

S6E 

S6E 

36E 

36E 

S6E 

36E 

S6E 

36E 

36E 

36E 

36E 

36E 

SIE 

. 3,1E_ 

31E 

SIE 

SSE 

SSE 

SSE 

32E 

32E 

SSE 

Sec 

33 

34 

34 

35 

35 

35 

36 

36 

36 

36 

36 

36 

36 

10 

14 

17 

17 

19 

19 

19 

19 

19 

19 

19 

20 

20 

28 

31 

31 

33 

33 

33 

14 

21 

34 

35 

21 

21 

35 

13 

24 

14 

Par t 
sec 

L 

L 

N 

A 

A 

C 

C 

F 

F 

F 

F 

F 

R 

B 

P 

L 

L 

E 

F 

F 

F 

F 

R 

R 

H 

H 

R 

J 

N 

D 

F 

J 

F 

R 

H 

C 

R 

SE4 

A 

C 

R 

Q 

|e 
21.1 

24,0 

21.1 

20,5 

20,0 

20,0 

20,6 

20.5 

20,0 

21,1 

20,4 

20,6 

21.1 

20.5 

13.0 

39,1 

20,9 

20,0 

30,2 

20.6 

24.4 

21.7 

28,8 

26.5 

22.2 

23,0 

23,5 

21,1 

20,0 

30,2 

22.2 

20,6 

24,5 

22,0 

25,4 

25,6 

31,0 

24,1 

20,5 , 

22,2 

22,2 

28.4 

II 

8 

B 

B 

8 

F 

Depth 
(m) 

306 

219 

222 

310 

183 

245 

195 

213 

216 

186 

247 

216 

189 

284 

407 

716 

225 

48 

471 

250 

343 

69 

485 

485 

366 

366 

332 

523 

183 

425 

287 

183 

336 

38 

146 

154 

237 

290 

310 

215 

64 

283 

D 

L 

D 

D 

D 

D 

D 

-

D 

D 

D 

D 

-
L 

D 

L 

D 

D 

D 

D 

D 

D 

-
D 

-
D 

D 

D 

D 

D 

D 

L 

-
D 

D 

D 

D 

L 

D 

D 

L 

Gradients 
(°C/km) 

A B S 

. 
47 55 -

. • -

27 27 -

. 

. 
- 41 -

- • -

- 48 -

- 34 -

- 37 -

- 48 -

-
- 36 -

- 36 -

35 40 -

- 38 -
. • . 

: : : 
- 33 . -

. 
- 27 -

. 
- 48 -

. 
- -

75 40 -

. 

. . . 
37 37 -

• . -
- 92 -

- * * 

38 42 -

27 -

35 47 -

. 
- 68 -

l l 
-

-
56 

" 

-
-

-
• -

-
-
-
-
-

53 

-
-
-
-
-

: 
60 

-
55 

-

F low 
( l /m) 

4164 

-
3047 

-
-

1173 

378 

1703 

2801 

568 

6813 

568 

-
4542 

-
-

114 

-
3785 

643 

4164 

4277 

2680 

2680 

6510 

5678 

1514 

-
2082 

783 

-
114 

-
3785 

-
-
-

288 

R o w 

type 

P 

-
P 

-
N 

P 

P 

-

: 
p 

p 

p 

-
p 

-
- • 

p 

-
p 

p 

p 

-
p 

'-
-
p 

p 

-
p 

p 

-
-

. p 

-
-
-
p 

SWL 
(m) 

41 

-
30 

-
A 

28 

A 

11 

A 

19 

A 

16 

-
-
-
-
5 

-
18 

9 

29 

29 

20 

20 

40 

32 

A 

-
40 

39 

-
8 

-
46 

-
-
-

44 

Relaranoss 

44 

22,25,26 

44 

5,22,25.26 

SO 

44 

22.25,26,30 

40 

40 

22,25,26,30 

22,25,26,30 

22,25,26,30 

22,25,26,30 

40 -

22,25,26,37 

6,22,25,26 

5,22,25,26 

.44 

6,22,25,26 

5 

SO 

44 

22,25,26,30 

40 

22,25,26,44 

40 

22,25,26,40,41,44 

30 

30 

4,5,6,22,25,26 

44 

44 
22,25,26,37 

40 

22,25.26.40 

44 

37 

4,5,22,25,26 

4 

4,5,26 

44 

22,25,26 

• ?: 

i ' • ' 
' • ' " • . • -

o 
tfl o 

i 2 
> 
r 
S Cfl 

O 

8 
t f l 

^ 
> 
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A p p e n d i x A . Descriptive and thermal data for wells and springs (continued) 

Lat Long Twp 
I.D. * SHe name Date CN) ("W) N Rng 

Gradients 

Part t p t l D«P«' l l <''"""* 
Sec aec t - ^ } - ^ (m) 0 « ' A B S 

£ E 

II Flow Row 
(l/m) type 

SWL 
(m) Rafarsnees 

OSE 17 D 90,0 

OSE 19 G 130.0 

09E 20 M 44.0 

09E 20 M 47,9 F 

WA114 Western Farm Senrice - 46.409 118,446 11 SSE 28 D 25,0 

WA115 Anderson, Don - 46.494 118.264 12 36E 26 H 22,5 

W H A T C O M C O U N T Y 

WH001S Dorr Fumarole Field - 48.788 121,802 38 

WH002S Sherman Crater Fumaroles 48.770 121.813 38 

WHOOSS • Baker Hot Springs - 48,764 121,670 38 

WH004 Baker Hot Springs drill hole - 48,764 121:670' 38 

W H I T M A N C O U N T Y ^ 

WT001 Moehrie, Bill . - 46.505 117.139 12 45E 23 M 20,0 

WT002 Dubois, L.D. 1983/03/29; 46.617 118,149 13 37E 15 A 21,5 

WTOOS Peterson, Crump, 8, Kimball 1983/08/26 46,627 117,976 13 39E 07 E 26,5 

WT004 Roy Davis Estate - 46.619 117,215 13 44E 12 Q 20,0 

WTOOS Pullman City - 46.733 117,166 14 45E 05 8 20,0 

WTOOS • Pullman City - 46,733 117,177 14 45E 05 D 20.0 

WT007 Pullman City - 46,733 117,177 14 45E 05 D 21,0, 

WT008 Steiger, Alan - 46,761 117,504 15 42E 27 H 20.0 

WT009 • . Pullman City - 46,737 117,177 15 45E 32 N 20,0 

WT010 • Colfax City. Clay St. well - 46.896 117.357 16 43E 11 G 23.5 

WT011 CollaxCity4 1983/08/25 46.874 117,368 16 43E 14 N 21,0 

WT012 Schlomer, John G, - 46,957 117,878 17 S9E 22 AorB 22,2 

WT013 Storment, Daryl - 46,936 117,859 17 39E 26 . K 22,2 

WT014 Colfax City, E, Glenwood well - 46,930 117,279 17 44E 32 A 21,0 

WT015 TekoaCity - 47,224 117,072 20 45E 24? 8? 24,4 

Y A K I M A C O U N T Y 

YA001 Sharp, Jack - 46,082 120,017 07 22E 23 B 23,4 

YA002S Mount Adams Fumaroles - 46,203 121,493 08 10E 01 Q 50,0 

YA003 Mabton - 46,209 120,000 08 22E 01 G 23,0 

YA004 Flower - 46.191 120.013 08 22E 11 J 22,0 

YA005 Boast Farms - 46,169 120,049 08 22E 22 D 20.0 

YA006 Johnson, Ray Y. - 46,162 120.048 08 22E 22 M 22,2 

YA007 Leyendekker, Arthur - 46,158 120,048 08 22E 23 N 23,9 

YA008 Green Acre Farms, Inc, - 46,301 120,645 09 17E 01 D 27,8 

YA009 John, Mary 1973/11/27 46,269 120,169 09 21E 15 H 21,0 

YA010 Shinn - 46.236 120.164 09 21E 26 M 28,5 

YA011 Del Monte 1974/05/22 46,232 120,169 09 21E 27 R 22,0 

YA012 — - 46,279 120,021 09 22E 11 J 20,3 

YA01S Van De Grail Orchards, Inc. 1982/08/19 46,275 120,011 09 22E 12 P 21,0 

YA014 Ramirez, Christi - 46.267 120,001 09 22E 13 H 20,0 

YA015 Washington Fruit & Produce - 46,300 119,680 09 23E 01 B 21,1 

YAOie GrandviewCity, wellno. 14 - 46.262 119,888 09 23E 13 SW4 22,8 

305 

182 

141 

79 

259 

192 

56 

50 

50 

51 

95 

70 

183 

229 

136 

117 

54 

300 

329 

166 

266 

309 

311 

572 

13 

295 

35 

166 

95 

49 

85 

291 

D 

L 

D 

L 

D 

L 

D 

D 

L 

b 
D 

D 

D 

D 

D 

D 

D 

58 

200 

160 

176 

77 

35 38 

36. 33 

43 62 

378 237 

D - 43 62 

D - 286 -

D 43 43 52 

D 

D 

D 

38 N 

SO 

23 

57 

231 

4928 

9462 P 

6813 P 

151 

2271 

378 P 

3535 P 

7570 P 

64 

91 

152 

24 

63 

2120 - 104 

57 P 40 

34 P 

82 

83 

81 

162 

1 

6 

15 

36 

57 

44 

22,25,26,37 

17,22 

17,22 

18,19,21,29 

20 

44 

40 

40 

44 

22,25,26 

31 

22,25,26,31 

44 

31 

22,25,26,31 

40 

44 

44 

31 

27 

22,25,26.33 

17,22 

2,22,25,26 

2,22,25,26,37 

42 

42 

42 

42 

40 

2,6,22,25,26 

2,22,25,40 

2,6,22.25 

40 

42 

42 

42 

W 

^ 

tfl 

o 
H 



Appendix 

I.D. * 

YA017 

YA018 • 

YA019 

YA020 

YA021 

YA022 « 

YA023 

YA024 

YA025 

YA026 

YA027 

YA028 

YA029 

YA030 

YA031 • 

YA032 

YA033 

YA034 

YA035 

YA036 

YA037 • 

YA038 

YA039 

YA040 « 

YA041 

YA042 

YA043 

YA044 • 

YA045 • 

YA046 

YA047 

YA048 

YA049 

YA050 • 

YA051 • 

YA052 

YA053 

YA054S 

YA055 

YA056 

YA057 • 

YA058 • 

A. Descriptive and thermal c 

Site name 

Grandview City, well no. 4 

Grandview City, well no, 15 

John Haas, Inc, 

White Swan Fairgrounds 

— 
Showaway, Ida 

Decker, Be r tC , 2 

Decker, Bert, Jr,, (Decker 3) 

Decker, BertC. 

Decker & Sons (Decker 4) 

Napyer, l oo i i 

Shellentj^-g*' •4o<'»<«'' 3 

Gre^n Act* r »*v*« ttv 

D » " ^ 

09f*»e ' '%^ •< 'D*- »•• ') 

Cn>r»>t t*.*"* 

fi«*'>»<n O l i * 

(>>•« V.rt* 

Oneal. KatI 

Gibson, Joann 

Toppenish City 7 

Yakima Indian Nation Land Ent. 

Gamache, Amos 

Toppenish City 6 

Brownlee, Larry 

Duim, Garrett 

Granger City 

Phillips, Lena 

Sunnyside City 4 

Sunnyside City 3 

DNR Snipes Mountain 

Luther, Joe 

Newhouse, Steve & John 

•Sunnyside City 7 

Sunnyside City 6 

Evans, Bill 

White, John 

Simcoe Soda Springs 

Pace, W, 8, 

Goudy, Steve 

Gowdy, Albert A, 

Mount Adams Seed 

ata for wells 

Date 

. 
1994/01/19 

-
1989/09/13 

-
1974/04/11 

1974/06/13 

1989/09/15 

1989/09/26 

1989/09/15 

I9<>1»r}/i7 

i9l>f»»>>n4 
1 ^ai.'-m.^ ) 

>v>v^-?*> 
19- V 11 7? 

'w.\«:iA»)4 

1989/07/19 

-
1974/09/19 

-
1992/08/05 

1974/09/19 

1992/08/04 

1983/07/15 

1968/04/16 

1974/05/23 

1970/10/06 

1983/07/19 

-
-

1983/07/19 

1994/04 A)8 

1994/04/08 

-
-
-
-

1989/08/22 

1982/08/18 

1974/06/13 

and springs (continued) 

Lat 
CN) 

46.250 

46.250 

46.224 

46.377 

46,359 

46.359 

46.337 

46.323 

46.319 

46 330 

46 330 

4«3 l4 

4« V>5 

tf, V 

4^ v n 

tf, J<,9 

tf, ^^r 

46 319 

46 319 

46.315 

46.381 

46.381 

46,377 

46.373 

46.326 

46,384 

46,341 

46.316 

46,325 

46.325 

46.326 

46.326 

46.312 

46,311 

46,322 

46,315 

46,312 

46,452 

46,406 

46,395 

46,395 

46.473 

Long 
(°W) 

119.917 

119,928 

119.991 

120.719 

120.666 

120,666 

120.661 

120.651 

120.677 

120 698 

170 703 
i . - ^M7 

i . r ) f i i o 

'.nw? 
170 V 4 

'.•*3 440 

170 446 

170 488 

120.483 

120.477 

120.326 

120.332 

120.371 

120,316 

120,332 

120.168 

120,183 

120,195 

120.011 
120,011 

120,121 

120.105 

120,116 

120,016 

119,998 

119,875 

119,880 

120,958 

120.762 

120,803 

120,803 

120,640 

Twp 
N 

09 

09 

09 

10 

10 

10 

10 

10 

10 

10 

10 

10 

to 

' 0 

' 0 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

i l 
11 

11 

11 

11 

Rng 

23E 

23E 

2SE 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 
17f 

' I f . 

iSf 

i « 

19t 

19E 

19E 

19E 

20E 

20E 

20E 

20E 

20E 

21E 

21E 

21E 

22E 

22E 

22E 

??F 

22E 

??F 

2SE 

23E 

23E 

15E 

16E 

16E 

16E 

17E 

Sec 

22 

22 

31 

05 

14 

14 

23 

26 

27 

28 

28 

35 

3fi 

on 
31 

'« 
71 

30 

30 

32 

04 

04 

06 

09 

28 

03 

22 

33 

25 

25 

30 

30 

31 

36 

30 

36 

36 

09 

25 

34 

34 

01 

Part 
see 

J 

L 

F 

Q 

D 

D 

L 

J 

Q 

B 

C 

B 

n 
0 

N 

A 

K 

0 

R 

D 

L 

M 

N 

A 

E 

H 

E 

B 

F 

F 

E 

H 

F 

E 

M 

A 

G 

P 

Q 

K 

K 

F 

i 2 ^ 

21^2 

26,0 

21,1 

20,0 

22,0 

20,5 

20.3 

24,5 

, 29.0 

24.5 

200 

74 5 

73 S 

70 6 

73 8 

70 0 

705 

202 

23.0 

21.1 

23.5 

20.0 

27,0 

20,6 

20,5 

23,0 

21,1 

21.0 

20.0 

21.0 

20.6 

22,2 

21,5 

24,4 

24,6 

26.7 

23,0 

32,0 

25.4 

22,5 

23.5 

24,2 

l l 
B 

F . 

F 

-
8 

8 

B 

F 

8 

B 

-
B 
F 

B 

e 

F 

-
F 

B 

F 

-
B 

-

F 

-
B 

-
F 

F 

-
F 

F 

8 

B 

-
B 

-
8 

B 

Depth 
(m) 

429 

394 

121 

59 

35 

23 

213 

305 

460 

268 

99 

245 

797 

70? 

3 i« 

18 

19 

254 

254 

64 

312 

19 

11 

256 

16 

236 

77 

13 

480 

354 

270 

91 

128 

322 

145 

401 

284 

-
333 

137 

139 

358 

l l -
D 

D 

D 

-
D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

. D 

-
D. 

D 

D 

-
D 

-
-
D 

-
D 

-
D 

D 

-
D 

D 

D 

D 

-
D 

• -

D 

D 

Gradients 
fC lkm) 

A B S 

. . . 

. 

. 

. 

. 
- 370 -

- 39 39 

- 39 -

- 30 39 

- 39 39 
. • . 

- 38 39 

. 
37 34 

• 37 39 

• . • 
. • • " ; 

. - . . • . 

.. 
. 
- 34 -

. 

. 
- 27 -

. 

. 

. 
-
. 
. 
. 
. 
. 
. 

. ' . 
- 37 34 

- 39 34 

- . -
- 40 34 

. 
- 68 34 

- 34 34 

IS 
1 1 Flow 
I £ . (l/m) 

. 
7570 

1325 

-
-

6056 

3478 

5678 

- - 6813 

64 

6435 

-
' • " 

• 
38 

38 

-
160 

64 

8895 

1136 

227 

-
76 

-
3785 

227 

4542 

- . 1400 

6245 

568 

189 

4164 

3406 

-
3785 

-
-

45 

57 

2631 

Row 
type 

. 
P 

P 

-
-
-
-
-

P 

P 

N 

P 

P 

-
P 

P 

-
P 

SWL 
(m) 

. 
49 

11 

10 

-
3 

29 

28 

60 

32 

63 

75 

113 

82 

5 

3 

-
-
8 

- • 

3 

4 

-
3 

21 

A 

2 

23 

4 

9 

12 

14 

3 

A 

-
150 

-
-

106 

105 

34 

Refsrsnees 

2 

42 
42 

40 

2 

22,25,40 

2,??,25,26,40 

2,22,25,26,40 

2,22,25,40 

2,22,25,26,40 

40 

2,22,25,26,40 

40,42 

2,6,??,25,26 

2,22,25,26,40 

40 

' •7 ? 

. "r 

"-C. 

4 0 ' S , ' - . . . . . .. :••••: 

10 

40 

42 

2,22,25,26,40 

42 

40 

2,6,22,25,26,40,41 

40 

40 

10,42 

40 

2,40 

40 

42 

42 

40 

40,42 

• - " 

2,3,22,25,26,37 

2,22,25,26,42 

32 

2,22,25,26,33 

40 

2,22,25,26,40 

2,22,25,26.40 

% : • : : . . • • ' ^ 

" . . . • - - ^ 

S " [ f l ,w 

0 r 
3 '• 
w 

> 
r 

Cfl 

0 

Ci 
tfl Cfl 

§ 
> 
Cfl 

X 
Z 

2 

(ri 



A p p e n d i x A . Descr ipt ive a n d thermal data for wel ls and spr ings (cont inued) 

Lat Long Twp 
I.D. * _ Sits name Data ("N) (°W) N Rng 

Part | p l l Depth 
Sec see P " ' I - « " (m) 

Gradients 
^ 2 (°C/km) 

Q ^ A B S il Flow 
(l /n) 

Row 
type 

SWL 
(m) References 

YA059 

YA060 • 

YA061 

YA062 

YA063 

YA064 

YA065 • 

YA066 

YA067 • 

YA068 • 

YA069 

YA070 

YA071 

YA072 

YA073 

YA074 • 

YA075 

YA076 

YA077 

YA078 

YA079 

YA080 

YA081 

YA082 

YA083 

YA084 

YA085 

YA086 

YA087 

YA088 

YA089 

YA090 

YA091 

YA092 

YA093 

YA094 

YA095 

YA096 

YA097 

YA098 

YA099 

YA100 

Decker & Sons 6 

Stephenson, C. and H. 

Dufault, Maurice 

Stephenson 

Stephenson, C. and H. 

Adams, Dee 

Siegner. Monte 

Polreir, Ray 

Cartson, Sarah , 

Harrah City 

Rowe, Maurice 

Knight, Rick 

Barkes, Ray 

CL 8. Frank 

Wapato Irrigation Project 

Wapato City, well no. 5 

Wapato City 

Johnson. F, 

Lynch, 8, 

Everts 8i Walsh, John & Don 

Strothers, Kelly 

Young, James 

Green, Clayton, & Babcock 

Peters, Charies A, 

Morrison Fruit Co,, Inc. 

Narduzzi, Ermanno 

Rashlord, George 8. 

Schmidt Orchards, Inc, 

Soost Brothers 

Weatherly. B. 

Dahl. T, 

Valley Farms 

Dahl, T, 

Clyde 

Lynch, Bob 

Roza Investment Co. 

Garretson 

Clyde, Pat 

DNR Ramsier 

Clyde 

Gammie. W./Lloyd Garretson Co, 

Schmidt, Dave 

1989A)8/31 

1989/09/14 

1974/10/01 
• : • -

1989/08/09 

1989A)9/15 

1974/10/01 

1974/07/10 

1974/03/06 

1994/01/19 

1974/07/10 

1974/07/11 

1971/03/18 

1974/09/30 

1989/08/25 

1994/01/19 

1977/09/19 

1977/06/08 

1982/06/10 

-
1977/03/22 

1967/03/02 

-
-
-
-

1977/06/30 

-
-
-
-
-
-

1983/07/15 

-
-

1979/11/13 

-
1980/11/12 

-

46.466 

46,468 

46,436 

46,442 

46.443 

46,432 

46.450 

46,443 

46410 

46410 

46,407 

46,396 

46,392 

46,458 

46,446 

46439 

46,446 

46.467 

46.464 

46.471 

46471 

46.468 

46.464 

46,475 

46,457 

46,453 

46,453 

46,439 

46,435 . 

46,474 

46,467 

46,464 

46,464 

46,460 

46,457 

46457 

46,458 

46,446 

46,435 

46.446 

46446 

46,435 

120,661 

120.682 

120.656 

120.705 

120.693 

120.745 

120.582 

120,588 

120,535 

120,540 

120.614 

120.546 

120.556 

120,498 

120.413 

120,413 

120,419 

120,268 

120,252 

120,273 

120,294 

120,326 

120.336 

120,357 

120,304 

120,273 

120,257 

120,268 

120,252 

120,215 

120.241 

120,241 

120,236 

120.231 

120,241 

120,241 

120,223 

120,200 

120,200 

120.216 

120,226 

120,216 

17E 

17E 

17E 

17E 

17E 

17E 

18E 

18E 

18E 

18E 

18^ 

18E 

18E 

19E 

19E 

19E 

19E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

02 

03 

14 

16 

16 

19 

09 

17 

26 

26 

30 

34 

34 

07 

14 

14 

15 

01 

01 

02 

03 

04 

05 

06 

10 

11 

12 

13 

13 

05 

06 

06 

06 

07 

07 

07 

08 

16 

16 

17 

17 

17 

LorP 
L 
Q 

F 

H 

C 

N 

H 

L 

M 

Q 

J 

P 

E 

D 

M 

A 

M 

R 

H 

H 

L 

R 

A 

F 

J 

K 

M • 

R 

8 

L 

P 

O 

A 

F 

F 

NW4 

C 

P 

8 

D 

Q 

25,5 

25,5 

21.0 

31.6 

20,8 

21.5 

23.0 

20.5 

26,4 

27,5 

21,5 

22,0 

20,0 

20,5 

23.0^ 

21.0 

20.8 

28,1 

21,5 

23,5 

20.0 

22.2 

21.1 

22.0 

20.0 

22,2 

22,2 

23,3 

29.2 

28,5 

29,2 

25.6 

29.6 

33,1 

30,6 

27,5 

33,1 

24,7 

28,1 

24,8 

36,1 

28.9 

B 

B 

B 

B 

F 

B 

8 

8 

F 

F 

F 

F 

F 

F 

F 

F 

S 

8 

B 

F 

8 

B 

F 

B 

B 

S 

8 

F 

F 

265 

301 

302 

233 

154 

122 

16 

448 

156 

20 

305 

179 

457 

351 

206 

242 

155 

183 

190 

108 

198 

248 

230 

366 

379 

364 

364 

393 

510 

494 

510 

269 

427 

273 

593 

469 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

51 34 

44 34 

62 -

38 34 

90 -

900 -

W 
OS 

§ 

41 48 

38 -

27 -

49 

52 -

42 40 

47 40 

45 40 

41 40 

D 

D 

D 

D 

D 

D 

31 41 34 52 

41 52 40 65 

41 47 

6435 

4391 

76 

49 

38 

1211 

227 

5678 

132 

6900 

2271 

1892 

4731 

4164 

4164 

1400 

1590 

2574 

1287 

29 

59 

4 

118 

4 

7 

91 

69 

111 

53 

46 

27 

76 

43 

116 

149 

127 

120 

2,22,25.26,40 

2.22,25,26,40 

40 

2,6,22.25,26 

2.22.25,26.40 

40 

2,22,25,26,40 

40 

2,22.25,40 

42 

40 

40 

10 

40 

40 

42 

2,6,22,25,26 

2,3,10,22,25,26 

2,3,10,22,25,26 

40 

42 

10, 

42 

10,22,25,26 

42 

42 

42 

42 

2,3,10,22,25,26 

2,22,25,26 

2,3,22,25,26 

42 

2,3,22,25,26 

2 

42 

40 

2,5,26 

3 

2,3,5,10,26 

5,26 

10,42 

42 



A p p e n d i x 

I.D. * 

YA101 

YA102 

YA103 

YA104 

YA105 "^ 

YA106 

YA107 

YA108 

YA109 

YA110 

YA111 

YA112 

YA113 

YA114 

YA115 

YA116. 

YA117 

YA118 

YA119 

YA120 

YA121 

YA122 . 

YA123 

YA124 

YA125 

YA126 

YA127 

YA128 

YA129 

YA130 » 

YA131 

YA132 

YA133 * 

YA134 • 

YA135 

YA136 

YA137 • 

YA138 

YA139 

YA140 

YA141 • 

YA142 

A . Descr ipt ive and thermal c 

Site nama 

Leach, Meier, Olsen 

Schmidt, Dave 

J J & G Investment 

Baldwin, John 

Hanrahan, P. 

Ambrose Farms 

— 
Van Leuven, Miles 

Houghton Farms 

Sandlin, J. 

Sandlin Farms, Inc., 2 

Best, Peter C. 

De La Chapelle, Charies 

Gay, H. 

Monson, Arvid 

— 
Evans Fruit 

Spauld R, 

Rowe Farms 

Rowe Farms 

De La Chapelle, 2 

De La Chapelle, C, 

Shelton, C, L. 

White 

Ridout, Tom 

Cohodas-Lancaster-Frank Co. 

Palmer, Don 

Catlin, Ida 

Hull Ranches, Inc. 

Wiley, Robert 

Valley Roz Orchards, Inc. 

Eyie. Alex 

Hansen Fruit 

_Hanseri Fruit 

Keller. Walter 

St, Clair, Ray, 2 

Mount Adams Seed, 2 

St, Clair 

Nyberg, Herbert 

Mount Adams Seed, 3 

Moxee City 1 

East Valley School District 

lata for wel ls 

Date 

. 
-
. 

, -
1977/06/20 

-
. 
- • 

.-

. 
1983/06/09 

-
1982108121 

1982A)8/20 

-
. 
-
. 
. • 

. 

. 
1973/06/06 

' 
-
. 
- • 

. 

1972/05/22 

1989/08/17 

1989/08/29 

1974/06/14 

1974/06/14 

1989/08/30 

1965/04/01 

1974/05/23 

1974/05/23 

1970/05/11 

1994/04/08 

1994/04/08 

and springs (cont 

Lat 
CN) 

46,435 

46.440 

46,431 

46.431 

46.424 

46,432 

46.424 

46.432 

46,428 

46.428 

46,428 

46,424 

46,413 

46.395 

46.421 

46,421 

46,408 

46,409 

46,406 

46,406 

46.416 

46.413 

46,539 

46,531 

46,535 

46,553 

46.559 

46.556 

46,531 

46,535 

46.509 

46.505 

46,501 

. 46,501 , 

46.494 

46,480 

46,487 

46,484 

46,490 

46.490 

46,551 

46.552 

Long 
(°W) 

120.231 

120,239 

120,210 , 

120.226 

120.226 

120,195 • 

120.189 

120.184 

120,184 

120,174 

120,174 

120,174 

120,158 

120.132 

120,121 

120,079 

120.026 

120,079 

120,100 

120,100 

120,116 

120,110 

120,773 

120.816 

120,859 

120.709 

120,714 

120,714 

120,667 

120,693 

120,540 

120.535 

120.551 

120,546 

120,562 

120,610 

120,588 

120.598 

120.567 

120.572 

120,382 

120,380 

inued) 

Twp 
N 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Rng 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

22E 

22E 

22E 

22E 

22E 

22E 

22E 

22E 

16E 

16E 

16E 

17E 

17E 

17E 

17E 

17E 

18E 

18E 

18E 

18E. 

18E 

18E 

18E 

18E 

18E 

18E 

19E 

19E 

Sac 

18 

18 

20 

20 

20 

21 

21 

22 

22 

22 

22 

22 

26 

36 

19 

21 

26 

28 

29 

29 

SO 

30 

12 

15 

17 

04 

05 

05 

14 

16 

23 

26 

27 

27 

27 
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25.6 
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A p p e n d i x A . 

I.D. * 

YA14S 
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YA145 
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YA147 

YA148 

YA149 

YA150 

YA151 
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YA162 
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Descr ipt ive a n d thermal data for wel ls and spr ings (cont inued) 
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Bruwilett? 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. 

YA185 

YA186 

YA187 

YA188 

YA189 

YA190 

YA191 

YA192 

YA193 

YA194 

YA195 

YA196 

YA197 

YA198 

YA199 

YA200 

YA201 

YA202 

YA203 

YA204 

YA205 

YA206 

YA207 

YA208 

YA209 , 

YA210 

YA211 

YA212 

YA21S 

YA214 

YA215 

YA216 

YA217 

YA218 

YA219 

YA220 

YA221 

YA222 

YA22S 

YA224 

YA225 

YA226 

* Site nama 

Martinez, D. ^ 

S. Martinez Livestock, Inc. 

Martinez Livestock, Inc., 4 

Martinez, 1 

Martinez, D. T.. 1 

Griswafd. P. 

Martinez, Simon 

Ekerich, W, M. 

Mariey Orchards 

Changala, Steve 

Mariey Orch. Black Rock Ranch 

Mariey Orchards 

Mariey Orchards 

Changala, S, 

DNR Black Rock 1 

Black Rock 

— . • 

F>yramid Orchards, 1 

Pyramid Orchards, Inc, 

Barcott, Mark 

Pyramid Orchards 

Clark, Christopher 

Lowary, Kim 

Carrell 

Nob Hill Water Co,, 3 

Yakima County Detention Center 

» Yakima Creamery well 

Congdon Orchards 

Wilson, George 

Hull Orchards, Inc. 

Nob Hill Water Assoc. 

Yakima City, Kissel Park Well 

Ostrander, Terry L. 

Yakima Sheep Co. 

Yakima Oiunty Dump 

Terrace Heights 

Watklns 3 

Hardy, Dorothy 

Yakima County, well no, 3 

Country Club Dist. Water Co, 

Cascade Lumber Company (1925) 

• Yakima County 
(heat pump well) 

Data 

. 
-

1983A)7/14 

1983/07/14 

-
-
-
-
-

1983/07/13 

-
. 

1983/07/13 

- -
-
-

1983/07/13 

-
1994/01/18 

1984/11A)8 

-
-
-

1991/04/24 

-
-
-

-
-

1993/12/13 

-
-

1994/01/18 

Lat 
CN) 

46.625 

46,522 

46.522 

46.509 

46,518 

46,508 

46.511 

46,497 

46,651 

46,521 

46.518 

46,508 

46,507 

46,504 

46,525 

46,525 

46.522 

46.601 

46,600 

46.624 

46.602 

46.602 

46.602 

46.634 

46.613 

46,602 

46,598 

46,587 

46,580 

46,566 

46,575 

46,576 

46,623 

46,623 

46,611 

46.608 

46,619 

46,619 

46.609 

46.608 

46,614 

46,605 

Long 
(•W) 

120,221 

120.221 

120.216 

120.234 

120.226 

120.221 

120,180 

120.220 

120.022 

120,011 

120,064 

120.079 

120.064 

120,090 

119,939 

119,944 

119,971 

120,763 

120,771 

120,674 

120.758 

120.705 

120.674 

120.511 

120,621 

120,621 . 

120.516 

120.595 

120,600 

•120,632 

120.597 

120,547 

120,463 

120,427 

120,395 

120,390 

120,405 

120,457 

120,463 

120,447 

120,497 

120,505 

Twp 
N 

12 

12 

12 

12 

12 

12 

12 

12 

1 2 , 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 
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13 

13 

13 

13 

13 

13 
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13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 
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21E 

21E 

21E 

21E 
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21E 

21E 

22E 
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22E 

22E 

22E 

23E 

23E 

23E 

16E 

16E 

17E 

17E 

17E 

17E 

18E 

18E 

18E 

18E 

18E 

18E 

18E 

18E 

18E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

See 

17 

17 

17 

19 

20 

20 

22 

29 

02 

13 

21 

21 

21 

29 

16 

16 

17 

24 

24 

11 

19 

21 

23 

12 

18 

19 

24 

29 

29 

31 

32 

35 

09 

10 

13 

13 

14 

16 

16 

16 

18 

19 
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L 

P 

Q 
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D 

P 

•L 

L 

R 
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A 

N 

R 

8 

J 

K 

P 

H 

- • 

N 

E 

G 

E 

A 

K 

G 

K 

H 

Q 

N 

NE4 

D 

N 

R 

L 

Q 

A 

C 

N 

R 

-
D 

|e 
28,3 

21.1 

27.0 

21.7 

24,4 

25.2 

21,1 

22,2 

23.1 

30,7 

31,1 

23,0 

228 

23,0 

25,6 

25,0 

20,3 

27,5 

25,6 

26.7 

28,0 

20,6 

24,4 

24,8 

22,5 

23,3 

27,0 

32,8 

26.7 

21,1 

21.1 

20,6 

21.1 

20,0 

24:4 

25,0 

20.3 

20,0 

43,3 

23.9 

21,1 

20,0 

l l 
B 

F 

-
F 

8 

B 

F 
F 

-
B 

F 

-
8 

8 

8 

8 

S 

-

F 

Depth 
(m) 

473 

245 

472 

288 

315 

SIS 

202 

259 

267 

518 

747 

436 

270 

430 

351 

225 

206 

448 

376 

123 

244 

107 

73 

201 

320 

248 

513 

617 

386 

354 

259 

357 

180 

104 

--
251 

211 

146 

738 

456 

764 

249 

l l 
D 

D 

-
D 

D 

D 

D 

D 

L 

D 

D 

-
P 
D 

D 

D 

L 

-
D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 
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-
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D 

D 

D 

D 

D 

D 
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-

37 

-
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-
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-
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-
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-
-
-
-
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-
- • -

39 -

39 40 

-
-

42 -
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-
-
- 42 

26 -
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-
40 42 

-
- -
-
-
-
-

61 -

-
- ' -

43 43 

-
-
-
-
-
-
-

47 41 

39 41 

-
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-
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-
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- • 
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-
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-
-
-
-
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-
- • 

-

-
-

39 

-
-
-
-

Flow 
(l/m) 

. 
3936 

-
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-
-

8172 

2271 

-
7059 

-
- -

5488 

2650 

7930 

-
-

2271 

2332 

102 

341 

140 

102 

-
9932 

7040 

-
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1274 

2324 

-
-
-
-

2650 

-
-

1626 

568 

4769 

568 
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type 

. 
P 

-
P 

- . 
-
P 

P 

-
P 

-
-
P 

P 

P 

-
-
-
P 

P 

-
P 

P 

-
P 

P 

N 

N 

N 

P 

N 

N 

-
-
P 

-
-
P 

N 

P 

N? 

SWL 
(m) 

. 
64 

S 

64 

-
-

26 
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-
53 

114 

-
-
-

136 " 

-
-

43 

24 

79 

107 

70 

58 

'-
84 

12 
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A 

A 

, 56 

A 

A 

105 

29 
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-
-

68 

A 

31 

A? 

12 
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A p p e n d i x A . 

I.D. * 

YA227 

YA228 

YA229 

Y/\2S0 

YA2S1 

YA232 

YA2S3 

YA234 

YA235 

YA236 

YA237 

YA2S8 

YA239 

YA240 

YA241 

YA242 

YA24S 

YA244 

YA245 

YA246 

YA247 

YA248 

YA249 

YA250 

YA251 

YA252 

YA25S 

YA254 

YA255 

YA256 

YA257 

YA258 • 

YA259. 

YA260 

Descript ive and thermal data for wel ls and springs (cont inued) 

Stta name 

Yakima Country Club, Inc. 

Country Club 

Rasmussen 

Yakima Sheep Co. 

Sundquist Fruit 

Champoux 

Fay, Gerald 

Yergen, R, 

Clark 4 

Clark 3 

Clark 2 

Coombs 

Coombs, B,, 2 

Larson Fruit 

Smith, Darrell, W. 

Martinez 

Martinez, D, T , 2 

Changala, S„ 2 

DNR 81 Tieton 

Rowe Farms, Inc. 

Muzzall. Steve 

Fisher, Hariand 

French, Bruce 

Bauman, Ed. 

Zirkle, W. H. 

Strawn Nursing 

Eberle, Robert 

WA State Hwy. 539 

Roche Fruit Company 

Roche Fruit Co, 

— 
US Army, 

Yakima Firing Cen,, 1 

— 
DNR Wenas 

Data 

. 

-
-
-' 
-
-

1983/07/13 

-
-
-
-
-
-
-

-
-
-
-
-
-
-

1983/07/12 

-
-

1982/06/09 

-
1.982/08/17 

-
-
-

1955/10/05 

-
-

Lat 
CN) 

46,601 

46.594 

46,604 

46:604 

46.594 

46,601 

46,586 

46,590 

46,568 

46,568 

46,568 

46,568 

46,568 

46.565 

46,564 

46,572 

46,572 

46.619 

46.674 

46,697 

46,689 

46,696 

46,700 

46,696 

46,689 

46,660 

46,653 

46,714 

46.695 

46,695 

46,688 

46,677 

46,755 

46,751 

Long 
(°W) 

120.437 

120,442 

120,384 

120.389 

120.379 

120,352 

120,337 

120.364 

120.368 

120.374 

120,373 

120,331 

120.337 

120.336 

120.300 

120.173 

120.173 

120,009 

121.029 

120,642 

120,648 

120,537 

120,564 

120,564 

120,601 

120,611 

120,605 

120.415 

120,462 

120,478 

120,468 

120,452 

120,637 

120,638 

Twp 
N 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 
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13 
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14 
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14 

14 
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14 
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19E 
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20 
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23,8 

30,7 

24,2 

20.6 

23.3 
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-
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B 
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-
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-
F 

-
B 

F 

F 
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8 

8 
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(m) 
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82 

230 

230 

255 

215 
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293 

305 

313 

227 

446 
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184 
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517 
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75 
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75 
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24 

17 
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D 

D 

D 

D 

D 
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-
D 

D 

D 

D 

. D 

D 

D 

D 

D 

D 

D 

D 

D 

D 
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-
D 
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-
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-
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341 
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-
4164 
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-
-
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-
P 
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-
-" 
-
N 

N 
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-
-
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-
-
-
-
-
P 
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-
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-
-
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-
-
N 

P 

-

-
-

SWL 
(m) 

28 

-
: 
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-
85 

-
A 

A 
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-
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-
-
-
-
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4 
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42 
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42 

42 
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^ On-January 18, 1994, well KS012 was reported to flow at 7-13°C, by Phil Hamilton, Central Washington University Facilities Manager (oral commun,). 



Appendix B. Chemical Data for Thermal Wells and Springs 

EXPLANATION OF COLUMN HEADINGS A N D ENTRIES: 

See the notes in Appendix A for explanations of I.D. and Par
tial section. 

Lower-case letters at the ends of l,D. numbers signify different 
analyses for the same well or spring system. 

Date is the date when the water sample was collected for 
chemical analysis. 

Chemical species: nd, not detected; na, not analyzed. 

Conduct, is conductivity. 

TDS: Total dissolved solids, measured by evaporating a 
sample to dryness. 

Charge balance: An indication of the quality and (or) com
pleteness of^a chemical analysis. Analyses with charge bal
ances more than 10 per cent greater than or less than 1,00 
have been excluded from this table. Charge balances were 
calculated using a worksheet from Kindle (1991, p. 113) with 
a corrected conversion factor for HCO3 supplied by Mike 
Adams, University of Utah Research Institute (oral cortimun., 
August 10, 1993). Aqueous solutions are electrically neutral, 
so chemical analyses that are reasonably complete and of 
good quality should reflect that neutrality by yielding charge 
balances near 1.00. Charge balance is the ratio of the sums 
of the negative (anion) and positive (cation) ionic charges, 
quantified as milli-equivalents per liter, detected in the fluid 
(Kindle, 1991, p. 109): 

Sum of anion concentrations (meq/l) 
Charge balance = 

Sum of cation concentrations (meq/l) 

The conversion factors to convert concentrations in milli
grams per liter to milli-equivalents per liter are listed be
low. For dilute solutions (below about 7,(X)0 mg/l) milli
grams per liter and parts per million are approximately 
equal and may be used interchangeably. (Hem, 1985, p. 
55). 

Anion 

HCO3 
CO3 
SO4 
F 
NO3 
Cl 

Factor 

0.0167 
0.0333 
0,0208 
0,0526 
0,0161 
0,0282 

Cation 

Ca . 
Fe 
K 
Li 
iVlg 
Na 

Factor 

0,0499 
0,0358 
0,0256 
0.144 
0,0823 
0.0435 

Mass balance is also an indication of quality and (or) com
pleteness of an analysis. Mass balance is the ratio of total dis
solved solids, determined by evaporating a water sample to 
dryness, to the sum of individually analyzed chemical species 
(Kindle, 1991, p, 109): 

Mass 
balance 

Total dissolved solids (mg/l) 

Sum of individually analyzed species (mg/l) 

Mass balances were calculated using a worksheet from 
Kindle (1991, p. 113). A correction factor of 0.4917 was 
applied to the concentration of HCO3 because it is partly 
volatile (Mike Adams, University of Utah Research Insti
tute, oral commun., August 10, 1993). Mass balances 
should, ideally, approach values of 1 .(X) for high-quality, 
complete analyses. When they are significantly greater 
than 1.00 it may be because SiOa (which is non-ionic in 
solution and does not affect the charge balance calcula
tion) is not reported. When SiOa is reported, departures 
from 1.00 must be caused by failure to report some sig
nificant chemical species and (or) analytical inaccuracy. 
If the charge balance is within 10 per cent of 1.00 and 
Si02 is reported, then departures from 1.00 of the mass 
balance must be caused by offsetting anion and cation 
analytical errors, incomplete analyses, or inaccurate SiOz 
or TDS measurements. When no TDS is reported, the 
mass balance is listed as zero in the table. Mass balance 
was not used as a criterion for excluding analyses from 
this table: 

References: Numbers correspond to the numbered refer
ences in the References Cited section. 

Samples dated 1994 were collected for this study and ana
lyzed by the University of Utah Research Institute, Earth Sci
ence Laboratory, 

I.D. 

AD001 

AD002 

AD005 

AD006 

AD0C8 

AD009 

AD023 

AD036 

Site name Date 

A D A M S C O U N T Y 

CMSP&P RR 

US Bureau ol Reclamation 

Othello City 2 

Othello City 4 

Othello City 6 

Othello City 1 

Phillips, Robert, 4 

Othello City 3 

1960/10/18 

1971/10/06 

1955/08/02 

1970/10/27 

1994/04,07 

1942/04/27 

1983/05/20 

1961/05/04 

Twp 
N 

15 

15 

15 

15 

15 

15 

15 

16 

Rge 

28E 

28E 

29E 

29E 

29E 

29E 

32E 

29E 

Sec 

08 

15 

03 

03 

04 

04 

07 

34 

Part 
sec 

E 

D 

C 

J 

A 

A 

J 

R 

pH 

7.9 

7.7 

8,4 

8,2 

8.9 
-

8,3 

8,6 

1̂ 3 n 
•0 ^ 

416 

. 
-
-

455 

397 

348 

393 

TDS 
(ppm) 

292 

316 

279 

288 

350 

287 

-
294 

Na 

34 

54 

77 

70 

90 

78 

57 

81 

K ^ 

10 

29 

13 

13 

9 

12 

7 

12 

Ca 

SO 

10 

4 

8 

6 

4 

9 

3 

Mg 

14.0 

4,7 

1,8 

4,8 

3,8 

3,5 

4,9 

0,8 

-

Fe 

0,6 

-
-
-
-

0.0 

0.0 

0.0 

C h e m i 

Al 

-
-
-
-
-
-
-

SIO2 

65 

68 

54 

56 

86 

52 

66 

62 

c a l s p e c i e s (pp 

B 

. 

0.07 

0.05 

0,06 

-
. 
-

Li 

. 
0,34 

. 
0,02 

. 

. 
-

0 
0 
I 

196 

180 

170 

180 

161 

183 

172 

170 

i m ) 

SO4 

41,0 

49,0 

23,0 

30,0 

32,0 

28,0 

18,0 

27,0 

Cl 

10,0 

13.0 

16.0 

14,0 

20.0 

15.0 

9,8 

14,0 

F 

0.6 

0,8 

-
1,8 

4,2 

2.6 

1,8 

2,8 

H2S 

-
-

. -
-
-
-
-

CO3 

0 

-
-

17 

0 

0 

6 

NO3 

0,7 

-
-
-

. -
0,1 

0.2 

0,0 

Sl-

1,01 

1,10 

0,93 

0,99 

0,99 

1,01 

1.03 

1.02 

8 

| l 

0.97 

1,00 

1,02 

1.01 

1,01 

1.01 

0.00 

1,01 

n 
s 
i 

i 

41 

40 

40 

40 

— 
41 

16 

41 



A p p e n d i x B. Chemica l data for thermal we 

I.D. 

AD089 

AD100 

ASOOIa 

ASOOIb 

ASOOSa 

ASOOSb 

BE001 

BE005 

BEOISa 

BEOISb 

BE015C 

BE022 

BE031 

BE0S9 

8E044 

BE068 

8E074 

BE076 

BE078 

BE079 

BE080 

8E081 

BE083 

BE084 

BE085a 

BE085b 

BE085C 

BE085d 

BE086 

BE087 

BE088 

BE093 

BE096a 

BE096b 

Site name 

Jungblom Ranch 

Warden Hutterian 
Brethern, 7 

Date 

1983/05/19 

1983/05/25 

A S O T I N C O U N T Y 

Wash. Water Power Co. 

Wash, Water Power Co, 

Wash, Water Power Co. 

Wash. Wafer Power Co, 

2 

2 

5 

5 

1959/10/28 

1959/10/28 

1962/10/30 

1962/10/30 

B E N T O N C O U N T Y 

S P & S Ry 

US Army Corps of 
Engineers 

WDOETst,/Obs., 
Piezometer C 

.WDOETst,/Obs., 
Piezometer C 

WDOE Tst./Obs., 
Piezometer C 

Prosser City 5 

Mott, Studer 

WSU, lAREC, well 2 

' Christen 

US Government 

Roberts Bros. 

US Government 

US Government 

US Government 

AEC 

US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

AEC 

US Government 

US Government 

1966/07/18 

1971/09/24 

1972/08/03 

1972/08A)4 

1972/10/05 

1994/01/19 

1970/11/17 

1994/01/19 

1970/10/12 

1970/11/19 

1970/09/11 

1977/04/27. 

1976/04/08 

1979/04/19 

1979/04/17 

1976/04/08 

1979/04/17 

1978/04/20 

1976/04/09 

1977/04/28 

1978/04/20 

1979/04/20 

1979/04/20 

1976/04/08 

1979/04/19 

1979/04/16 

1951/11/30 

1951/11/30 

Is a n d spr ings 

Twp 
N 

18 

19 

10 

10 

11 

11 

04 

05 

07 

07 

07 

08 

08 

09 

09 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

Rge 

31E 

33E 

46E 

46E 

46E 

46E 

24E 

28E 

25E 

25E 

25E 

24E 

29E. 

25E 

26E 

26E 

24E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

'26E 

26E 

•26E 

26E 

27E 

24E 

24E 

Sec 

33 

07 

05 

05 

30 

SO 

03 

06 

36 

36 

36 

01 

22 

19 

27 

34 

20 

04 

07 

08 

09 

12 

13 

14 

15 

15 

IS 

15 

15 

18 

18 

18 

25 

25 

(cont inued) 

Part 
aec 

D 

R 

Q 

Q 

Q 

Q 

8 

R 

N 

N 

N 

K 

A 

8 

K 

R 

N 

N 

Q 

P 

L 

H 

H 

D 

C 

C 

C 

C 

J 

E 

G 

C 

E 

E 

pH 

9,3 

8.8 

8,4 

8.4 

8,2 

8,3 

8.0 

8.2 

8.2 

8.2 

8,2 

6.8 

7.3 

6 2 

7.8 

8,8 

8.0 

7,7 

7.7 

7,9 

7,8 

8,0 

7.9 

7,8 

7,8 

7,7 

7,8 

7,8 

8,0 

7,8 

7.8 

7.9 

7,8 

7.8 

1̂ 
5 1 

400 

310 

-
248 

-
303 

460 

-

-

-

505 

-
315 

-
-
-
-
-
-
-
-
-
-
-
-

'-
-
-
'-
-
-

;-
291 

TDS 
(ppm) 

-

202 

199 

241 

-

306 

355 

317 

321 

298 

332 

922 

222 

286 

394 

202 

262 

307 

254 

255 

270 

272 

286 

276 

280 

278 

278 

259 

203 

220 

256 

233 

215 

Na 

89 

62 

42 

42 

49 

49 

92 

98 

88 

92 

81 

107 

58 

29 

32 

120 

21 

17 

28 

23 

21 

41 

31 

21 

25 

24 

24 

25 

21 

16 
19 

31 

27 

27 

K 

7 

8 

10 

10 

11 

11 

7 

18 

14 

14 

14 

13 

17 

9 

9 

1,5 
8 

5 

7 

6 

6 

8 

6 

6 

6 

6 

6 

6 

5 

4 

4 

7 

9 

9 

Ca 

2 

4 

7 

7 

11 

11 

9 

7 

8 

5 

6 

2 

100 

21 

SO 

1 

18 

43 

51 

40 

40 

25 

35 

50 

41 

46 

47 

41 

38 

28 

32 

32 

19 

19 

Mg 

0,1 

1,7 

0,2 

0.2 

1,0 

1.0 

0,7 

1.9 

1.4 

1,4 

1.7 

nd 

72.0 

6.9 

12.0 

0,0 

11.0 

15,0 

16,0 

11.0 

13.0 

7.9 

12,0 

15.0 

12,0 

14.0 

14,0 

12.0 

12,0 

12,0 

9.8 

11,0 

12.0 

12,0 

Fe 

0,1 

0.0 

-
0.0 

-
0.0 

1.0 

0.0 

• -

- • 

nd 

-
nd 

-
-

0.0 

0.0 

-
-

0.0 

-
-

0,0 

0,0 

-
-
-' 

0,1 

-
-
- • 

0,0 

C h e m i 

Al 

. 

" 

-
-
-

0,20 

-
0.00 

0,01 

0,01 

0.01 

nd 

-
nd 

-
-

• -

0.10 

0,01 

-

0,01 

-
-

0,01 

0,10 

-

-
0,01 

-
-
-
-

Si02 

110 

66 

65 

65 

66 

66 

48 

60 

61 

61 

52 

73 

53 

43 

59 

75 

56 

50 

39 

43 

47 

48 

43 

40 

40 

44 

42 

46 

45 

30 

45 

45 

65 

65 

c a l s 

B 

. 

" 

-
-
-
-

-
0.10 

-

-

0,25 

0,03 

0,05 

0,16 

0,49 

0,02 

0.02 

0.02 

-
-

0,03 

-
-

0,02 

0.02 

-

-
0.02 

-
-
-
-

p e d e s ( p p m ) 

Ll 

. 

* 

-
-
-
-

0,27 

-

-

nd 

0,03 

nd 

0,02 

0,02 

0.02 

0,01 

0,01 

-
-

0,02 

-
-

0,01 

0,01 

-
-
-

0,01 

-
-
-
. 

5 

172 

172 

110 

113 

130 

128 

225 

210 

220 

230 

210 

264 

180 

162 

160 

150 

170 

170 

240 

180 

180 

180 

140 

200 

210 

210 

210 

220 

200 

140 

150 

140 

190 

189 

SO4 

12.0 

7,8 

8,9 

8,9 

25.0 

25.0 

0.0 

35,0 

18,0 

18,0 

24,0 

nd 

510,0 

18.0 

54,0 

0.0 

0,2 

39,0 

30,0 

28.0 

32.0 

45.0 

59,0 

47,0 

41,0 

34,0 

33,0 

32,0 

33,0 

27,0 

24,0 

50.0 

1,8 

1,8 

Cl 

13.0 

6,8 

7,8 

7.8 

12,0 

12.0 

34,0 

32,0 

17,0 

18,0 

16,0 

13,0 

16,0 

7,2 

12,0 

81,0 

3,8 

8,3 

16,0 

14.0 

7.7 

3,6 

16,0 

8,2 

7.3 

7,7 

7.8 

7,6 

6,3 

16,0 

12,0 

11,0 

5,8 

5,8 

F 

4,1 

2,6 

1.1 

1.1 

0.9 

0.9 

1.6 

1.7 

1.1 

1.2 

1,1 

2,3 

0,4 

0,6 

0,4 

8.5 

0.6 

0,4 

0,4 

0,4 

0.4 

0,6 

0,6. 

0.5 

0.4 

0,5 

0,5 

0,5 

0,4 

0,4 

0 ,5 . 

0,6 

0.5 

0,5 

H2S CO3 

22 

5 

- - -
5 

-
- 2 

0 

-

• -

-

na 16 

-
na nd 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0 

NOs 

0.1 

0.1 

-
0,1 

-
0.0 

0,1 

-

-

-

na 

na 

-
-
-. 
-
-
-
-
-
'-
-
-
-
-
-
. 
. 
-
. 
. 

0.1 

-S8 
f '3 

1,07 

1,08 

0,95 

1,04 

1,01 

1,02 

1,02 

0.99 

0.98 

1,02 

1.05 

1,07 

1,01 

1.06 

1.01 

0.93 

1.02 

0,92 

0,97 

0,99 

0,95 

1,04 

0,95 

0.95 

1,07 

0,96 

0.95 

1,07 

1,08 

1,05 

1,01 

0,92 

1,02 

1,02 

il 
0,00 

0.00 

1,03 

0.98 

1.00 

0,00 

1,01 

0,99 

1,00 

0,99 

1,00 

0.93 

1,01 

1.03 

1.00 

1,05 

1,00 

1.00 

1,01 

1,00 

1,00 

1,01 

1.00 

1,00 

1.00 

1,00 

1,00 

1.00 

1,00 

1,00 

1,00 

1,00 

1,00 

0,92 

1 
16 

16 

40 

41 

40 

31 

31 

40 

40 

40 

40 

— 
40 

— 
40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

41 

*> 

0 

i 
1 
§ 
H 

f. 

' 



A p p e n d ! 

I.D. 

BE096O 

BE098 

BE099 

BEIOOa 

BEIOOb 

BE101 

BEI 02 

BE10S 

BE106a 

BE106b 

BE106C 

BE106d 

BE106e 

BE106f 

BE106g 

BE106h 

BE110 

BEI13a 

BEI13b 

BE118 

BE120 

BEI 23 

CLOOISa 

CLOOISb 

CL002Sa 

CL002Sb 

CL002SC 

CL002Sd 

CO003a 

CO003b 

CO003C 

FR002 

FROIO 

FR026 

FR031 

X B. Chemica l data for thermal wells and spr ings 

Site name 

US Government 

US Govt./Meeker 

— 
US Government 

US Government 

US Government 

US Government 

Hanford, 199-B4-4 

US Govt./McGee, Chester 

US Govt,/McGee, Chester 

US Govt,/McGee, Chester 

US Govt/McGee, Chester 

US Govt,/McGee, Chester 

US Govt./McGee, Chester 

US Govt./McGee, Chester 

US Govt./McGee. Chester 

US Government 

US Government 

US Government 

US Government 

Hanlord 199-K-19 

US Government 

Date 

1970/08/27 

1951/12/01 

1951/12/01 

1951/11/29 

1951/11/29 

1953/09/21 

1979/04/18 

1977A)4/27 

1951/12/01 

1953/09/02 

1953/09/02 

1954/10/28 

1956/10/24 

1970/08/27 

1970/09/08 

1977/04/27 

1979/04/17 

1969/05/10 

1969/07/14 

1979/04/18 

1979/04/18 

1979/04/17 

C L A L L A M C O U N T Y 

Olympic Hot Springs 

Olympic Hot Springs 

Sol Due Hot Springs (1) 

Sol Due Hot Springs (2) 

Sol Due Hot Springs 

Sol Due Hot Springs 

C O L U M B I A 

Ferrel, Robert 

- Ferrel, Robert 

Ferrel, Robert 

F R A N K L I N 

Pasco Navy Base/ 
Port ol Pasco 

West 15 
Domestic Water, Inc. 

US Bureau of Reclamation 

US Bureau of Reclamation 

-
-
-
-
-
-

Twp 
N 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

29 

29 

29 

29 

29 

29 

C O U N T Y 

1954/08/02 

,1961/01^7 

1961/01/27 

13 

13 

13 

C O U N T Y 

1970/08/28 

1994/01/20 

1953/01/01 

1970/11/10 

09 

11 

12 

13 

Rge 

24E 

24E 

24E 

24E 

24E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

26E 

26E 

26E 

26E 

26E 

27E 

08W 

08W 

09W 

09W 

09W 

09W 

SSE 

38E 

38E 

30E 

29E 

29E 

28E 

Sec 

25 

26 

26 

36 

36 

01 

03 

11 

30 

SO 

30 

30 

SO 

30 

SO 

SO 

31 

35 

35 

23 

32 

33 

27 

27 

32 

32 

32 

32 

26 

26 

26 

18 

05 

28 

13 

(cont inued) 

Part 
sec 

E 

Q 

G 

D 

D 

N 

Q 

H 

G 

G 

G 

G 

G 

G 

Q 

G 

R 

H 

H 

D 

L 

G 

K 

K 

C 

C 

C 

C 

E 

,E 

E 

J 

R 

F 

N 

pH 

8,0 

7,8 

7.8 

7.7 

7,7 

7,6 

7.5 

7.6 

7,8 

7.7 

7,7 

7,4 

8,0 

8.1 

8,1 

8.0 

8.0 

8.5 

8.9 

7,7 

6,1 

7,8 

9,5 

9,5 

7,9 

8,4 

9.5 

9,5 

7,5 

7,6-

7.6 

8.6 

6,5 

8.0 

8.6 

; . E 

II 
Jt 

292 

-
277 

-
296 

-
-
-

289 

-
-
-
- . 
-
-
-
-
-
-
-
-' 

. 
. -
380 

360 

-
-

. -
227 

-

510 

. 

TDS 
(ppm) 

212 

218 

228 

213 

227 

216 

196 

218 

224 

216 

225 

226 

220 

211 

211 

209 

260 

256 

401 

220 

145 

147 

244 

-
-
-
-

262 

260 

189 

194 

346 

320 

173 

288 

Na 

26 

27 

27 

29 

29 

22 

9 

10 

30 

30 

30 

SO 

SO 

30 

SO 

29 

14 

79 

130 

12 

3 

4 

72 

72 

75 

74 

80 

80 

9 

9 

9 

120 

95 

46 

78 

K 

7 

7 

7 

7 

7 

11 

5 

5 

10 

6 

6 

8 

8 

9 

8 

8 

4 

8 

3 

4 

2 

3 

1 

1 

2 

3 

1 

1 

3 

6 

6 

11 

12 

6 

17 

Ca 

18 

20 

20 

18 

18 

19 

33 

43 

17 

18 

18 

17 

17 

16 

16 

17 

41 

2 

0 

39 

34 

34 

1 

1 

1 

1 

1 

1 

23 

24 
24 

2 

2 

9 

1 

Mg 

11.0 

12.0 

12,0 

11.0 

11.0 

11,0 

7,5 

5,9 

9,4 

10,0 

10,0 

9.4 

9,3 

8,9 

8,8 

9,2 

17,0 

0,3 

0,0 

8,4 

4.3 

4.5 

-
LD 

0,0 

0,0 

-
-

9.6 

8.8 

8.8 

0.5 

nd 

4.6 

0.4 

Fe 

0,1 

-
0.0 

-
0.1 

-
0.0 

-
0.1 

-

-
-
-

0.1 

-

-
-
-
-

-
-
-
-

0.0 

-

0,1 

-
0,0 

-

0,1 

-

C h e m i 

Al 

-
-
-
-
-
-

0.10 

-
-
-
-
-
-
-

0.10 

-
-
-
-
-
-

-
-

• -

-
-
-

0,02 

. -_ 
-

-

nd 

-

SIO2 

56 

60 

60 

64 

64 

39 

37 

46 

62 

64 

64 

67 

62 

56 

57 

55 

43 

53 

67 

40 

14 

26 

66 

66 

80 

-
60 

60 

-
67, 

67 

54 

47 

. 
67 

ca l s p a d e s (pp 

B 

0,09 

-
-
-
-
-
-

0.02 

0,05 

-
-
-

0.11 

0,07 

0,02 

•-
0.06 

0.38 

-
-
-

0.80 

0,82 

1,30 

1,30 

1.40 

1,40 

0,03 

-

0,10 

0,24 

-
0.12 

Ll 

0,02 

-
-
-
-
-
-

0,01 

-
-
-
-
-

0,02 

0,02 

0,02 

-
-
-
-
-
-

0,04 

0,10 

0.10 

0.05 

-

. 
-_̂  
• 

0.02 

nd 

. 
0.02 

8 
X 

180 

193 

190 

184 

180 

143 

120 

120 

180 

180 

180 

180 

180 

170 

170 

170 

120 

210 

160 

110 

87 

120 

175 

175 

137 

129 

181 

181 

122 

140 

140 

280 

154 

120 

180 

IT» 

SO4 

0,2 

1.5 

1.5 

1,8 

1,8 

23,0 

42.0 

42,0 

1.6 

2.1 

2,1 

2,1 

0,4 

0,0 

0,0 

1,4 

62,0 

0.4 

21.0 

46,0 

42.0 

14,0 

5,0 

5,0 

34,0 

35,0 

7,0 

7,0 

11,0 

' 2-8. 
2,8 

0,0 

19.0 

35,0 

19,0 

Cl 

4.4 

5,5 

5.5 

5.4 

5.4 

8,0 

3.9 

6.6 

4,8 

5,2 

5,2 

5,1 

4.8 

4.4 

4,5 

4.5 

20,0 

3,9 

68.0 

16.0 

2,6 

2,6 

11,0 

11,0 

20,0 

18,0 

21,0 

21,0 

10.6 

2.0 

2.0 

15.0 

46.0 

11.0 

14.0 

F H2S 

0,7 -

0.5 

0.5 

0,6 

0.6 , 

0,4 

0,2 

0.2 

0.6 

0.7 

0.7 

0,6 

0.7 

0.7 

0.7 

0,8 

0,4 

1,0 

11.0 

0.2 

0.2 

0,1 

1,2 14,0 

1.2 -

1,0 -

f ,0 -

1.7 

1,7 10,0 

-
0.5 -

0.5 -

1.8 -

4.8 na 

1.0 -

2,2 -

COj 

0 

-
0 

-
0 

-
-
-
0 

'-
-
-
-
-

-
-
-
-
-
-

. 
-
-
-
-
-

-
-
-

.-

6 

-

NO3 

0,0 

-
0.1 

-
0,0 

-
-
-

0,2 

-
-
-
-
-
-

-
-
-
-

-
-
-
-
-
-

. 
-
-

• 

na 

-

§1 

1.01 

1.03 

1.02 

1,02 

1.00 

1.01 

1.08 

0.96 

1,01 

1.01 

1.01 

1.03 

1,02 

0,98 

0,99 

0,99 

0,93 

0,97 

0,98 

1.00 

1,07 

1,02 

1,06 

1,06 

1,06 

1.03 

,1.08 

1,09 

1,07 

1,00 

1,00 

0,92 

1,04 

1,03 

1,00 

8 

l l 

1,00 

0,96 

1,01 

0.94 

1.01 

1.06 

1.00 

1.00 

1,00 

0,96 

1.00 

0,99 

1,00 

1,01 

1,01 

1,00 

1,00 

1,02 

1,06 

1,00 

1,00 

1,00 

0,95 

0,00 

0,00 

0.00 

0,00 

0.96 

2.07 

1.00 

1,03 

1,01 

1,04 

1,00 

1,00 

a 

1 
40 

41 

40 

41 

40 

31 

40 

40 

40 

41 

40 

40 

40 

40 

40 

40 .; 

40 

40 

40 

40 

40 

40 

32 

19 

21 

21 

.19 

32 

31 

40 

31,41 

40 

— 

40 

40 

k 
i 

' . -i 

% 
•'i 

.. 

S •" 
§ .'• 

w ' 
i 
r 

Vi 
0 

9 
n 

> 
52 

'' * > 
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A p p e n d ! 

I.D. 

FR043a 

FR043b 

FR043C 

FR04Sd 

FR043e 

FR043I 

FR043g 

FR04Sh 

FR052 

GA002a 

GA002b 

GR007a 

GR007b 

QR007C 

GR007d 

GR007e 

GROIIa 

GROIIb 

GROIIc 

GRO 13a 

GROISb 

GROU 

GR019a 

GRO 19b 

GR025a 

GR025b 

GR025C 

GR025d 

GR023 

GR024a 

GR024b 

GR032a 

GR032b 

GR033a 

GROSSb 

GR033C 

-

X B. Chemical data for thermal wells and springs 

Sjte name 

US Govt ./Othello AFB 

US Govt./Othello AFB 

US Govt./Othello AFB 

US Govf,/Othello AFB 

US Govt,/Othello AFB 

US Govt,/Othello AFB 

US Govt,/Othello AFB 

US Govt,/Othello AFB 

. Connell City 4 

G A R F I E L D 

Pomeroy City 4 

Pomeroy City 4 

Data 

1955/09/29 

1956/09/13 
1960/10/19 

1960/10/19 

1962/10/09 

1964/04/29 

1965/01/26 

1967/02/13 

1970/09/24 

Twp 
N 

C O U N T Y 

1959/10/28 

1959/10/28 

G R A N T C O U N T Y 

US Army/AEC Hanford 90 

US Army/AEC Hanlord 90 

US Army/AEC Hanford 90 

US Army/AEC Hanlord 90 

US Army/AEC Hanford 90 

US Govt,/AEC Hanford 6 

US Govt./AEC Hanford 6 

US Govt,/AEC Hanford 6 

. US Army 

US Army 

Wahluke School 

AEC Hanford 7 

AEC Hanlord 7 

US Air Force 

US Air Force 

US Air Force 

US Air Force 

US Government 

US Air Force 

US Air Force 

US Government 

US Governrnent 

US Army Corps ol 
Engineers 

US Army Corps ot 
Engineers 

US Army Corps of 
Engineers 

1952/08/07 

1952/08/07 

1954/10/28 

1970/09/17 

1971/10/08 

1954/10/28 

1954/10/28 

1958/01/07 

1959/10/28 

1959/10/28 

1994/01/20 

1958/01 A)7 

1958/01/07 

1959/11/17 

1959/12/12 

1960/01/24 

1963/03/28 

1960/01/24 

1959/11/17 

1959/12/12 

1960/01/24 

1960/01/24 

1959/10/28 

1959/10/28 

1962/10/30 

12 

12 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

15 

15 

15 

16 

16 

16 

16 

16 

16 

16 

17 

17 

17 

17 

17 

- — 

Rge 

29E 

_29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

42E 

42E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

27E 

27E 

23E 

27E 

27E 

24E 

24E 

24E 

24E 

24E 

24E 

24E 

30E 

30E 

SOE 

30E 

30E 

- -" 

See 

09 

09 
09 

09 

09 

09 

09 

09 

36 

31 

31 

01 

01 

01 

01 

01 

21 

21 

21 

24 

24 

35 

34 

34 

01 

01 

01 

01 

01 

01 

01 

33 

33 

33 

33 

33 

(continued) 

Part 
see 

A 

A 

A 

A 

A 

A 

A 

A 

J 

L 

L 

D 

D 

D 

D 

D 

8 

8 

8 

C 

C 

R 

L 

L 

G 

G 

Q 

G 

G 

G 

. G 

K 

K 

K 

K 

K 

- - -

pH 

8.1 

8,1 

8,0 

8,0 

7:9 

7,8 

7.9 

8,1 

8,8 

8.0 

8,0 

7.9 

7.9 

7.7 

8.1 

7.8 

7.6 

7.6 

7,8 

8.0 

8.0 

5,9 

7,8 

7,8 

7,7 

7,9 

7,9 

7,9 

7,9 

7,7 

7.9 

8.4 

8.4 

8.4 

8.4 

8,2 

31 

. 

-
-

411 

-
-

-
-

-
162 

" - • 

330 

-
-
-

313 

-
• 

457 

-
220 

330. 

-
-
-
-
-

566 

575 

581 

317 

-
321 

-

• 

TDS 
(ppm) 

264 

269 

270 

282 

269 

280 

275 

243 

273 

157 

154 

270 

265 

230 

215 

238 

250 

245 

173 

322 

326 

142 

262 

186 

384 

383 

383 

397 

384 

380 

366 

270 

263 

264 

262 

263 

Na 

44 

44 

43 

43 

45 

44 

43 

44 

72 

10 

10 

47 
47 

20 

17 

17 

21 

21 

21 

80 

80 

6 

40 

40 

45 

45 

45 

49 

45 

45 

45 

57 

57 

57 

57 

59 

_ . „ , 

K 

8 

8 

8 

8 

8 

8 

8 

8 

9 

6 

6 

19 

19 

12 

11 

17 

7 

7 

6 

26 

26 

3 

18 

18 

10 

10 

10 

11 

10 

10 

10 

10 

10 

10 

10 

10 

Ca 

20 

20 

21 

21 

20 

22 

21 

20 

3 

16 

16 

12 

12 

24 

24 

24: 

28 

28 

30 

7 

7 

23 

13 

13 

38 

40 

40 

40 

40 

38 

40 

9 

9 

8 

8 

9 

-

Mg 

9.9 

10,0 

11.0 

11,0 

10,0 

11,0 

12,0 

11.0 

0.3 

2.3 

2,3 

4,5 

4,5 

9,3 

8,6 

8,5 

11,0 

11,0 

9,6 

0,4 

0,4 

8,2 

6,0 

6,0 

24,0 

24,0 

24.0 

24.0 

24.0 

24.0 

24.0 

1.9 

1.9 

2,1 

2.1 

2,0 

Fa 

.. 

-
-

0.0 

-
-
-
-
-

-
0.0 

-
0.2 

' -
-

0,1 

-
-
-
-

0,1 

0,1 

-
-
-
-

0,3 

0.2 

0.2 

0.5 

-
0.2 

-

0,0 

C h e m i 

Al SI02 

55 

- 56 

- - 56 

56 

57 

57 

- 55 

- 28 

70 

74 

74 

75 

75 

61 

56 

64 

69 

69 

-
63 

63 

nd 50 

-
-

57 

50 

51 

48 

51 

57 

50 

79 

79 

78 

78 

76 

• _ _ 

c a l 8 

B 

. 

-
-
-
-
-
-
-

0,07 

-
• 

-
-

• -

0,03 

0,00 

-

-
-
-

nd 

-
-
-
-
-
-
-
-
-
-
-
• 

-

-

p e d e s ( p p m ) 

Ll 

0,02 

- -
-

-
-. 
-

0,02 

.0.11 

-
-
-
-

nd 

-
-

• -

-
-
-
-
-
-
-
-
-

- , 

* 

_ „ „ 

(0 

190 

190 

180 

185 

190 

180 

190 

180 

140 

90 

90 

160 

157 

140 

140 

140 

156 

160 

150 

216 

220 

105 

152 

150 

250 

250 

250 

250 

252 

250 

254 

161 

160 

162 

160 

170 

SO4 

24,0 

25,0 

290 

29,0 

24,0 

33.0 

31,0 

28,0 

27,0 

3.1 

3.1 

25.0 

25,0 

27,0 

24,0 

31,0 

25,0 

25,0 

23,0 

29,0 

29,0 

15,0 

26,0 

26,0 

68,0 

70,0 

69,0 

82.0 

69,0 

68.0 

70,0 

15,0 

15.0 

15.0 

15.0 

14,0 

Cl 

11,0 

13,0 

10.0 

10,0 

11.0 

14,0 

13.0 

14,0 

11,0 

1,8 

1,8 

9.7 

9,7 

6,2 

5.0 

5.4 

7,4 

7,4 

7,0 

12,0 

12,0 

4,8 

8,2 

8,2 

19,0 

18,0 

19,0 

20.0 

19.0 

19.0 

18.0 

6,5 

6.5 

7,2 

7.2 

8.0 

eg 8 

II 11 
F HgS CO3 NOs " * S-o 

0.9 

1,0 

1.0 

1.0 

1,0 

1,0 

1,0 

1.0 

1.7 

0,4 -

0.4 

-

0,4 

0,4 , 

0,5 

0,4 

0,4 

0,3 

0.3 

0,3 

1,2 

,1.2 

- 1,03 0.99 

- - 1,05 1.00 

- 0.98 -1.01 

- 1.00 1,04 

- 1.02 1.00 

- 1.00 i.oo 
- 1.03 0,99 

- 1,01 1,00 

- 0,93 1,04 

- 1,05 1,00 

- 1,05 0,98 

- 1.00 1,00 

- 0.98 0,98 

- 0,99 1,01 

- 1,02 1.00 

- 1,02 1,01 

- 0,99 1,02 

- 1,01 0.99 

- '• 0,95 1,01 

- 1,02 0.99 

- 1.03 0.99 

0,3 na nd na 1.01 0.87 

0.4 

0,4 

0,7 

0.8 

0.6 

0,6 

0,6 

0,7 

0,8 

1,3 

1,3 

1,2 

1,2 

1,2 

- - 1.00 1,41 

- 0.99 1.00 

- 1.01 1,00 

- 1,00 1,01 

- 1,06 1,00 

- • - 1.01 1,00 

- 1,00 1.00 

- 1,01 0,99 

- 1,01 0,96 

- 0,98 1,04 

- 0,98 1,02 

- 0,99 1,02 

- 0,98 1.02 

- 1.00 1.00 

1 
40 

40 

40 

41 

40 

40 

40 

40 

40 

40 

31.41 

40 

31,41 

40 

40 

40 

41 

40 

40 

31,41 

40 

— 
31,41 

40 

40 

40 

40 

40 

31,41 

31,41 

31,41 

31,41 

40 ' 

31,41 

40 

40 

0 
•TJ 

n 

^ . 

i 
? . 1 
1—1 



A p p e n d i x B. Chemical data for 

I.D. 

GROSS 

GR056 

GR058 

GR060 

GR063 

GR081 

GR082 

GR085a 

GR085b 

GR098 

GR100 

GR104 

GR105 

GR109 

GR111 

KlOOISa 

KlOOISb 

KI003S 

KI004Sa 

KI004Sb 

KS007 

KS011 

She name 

WDOETst/Obs., 
Backfilled 

Moses Lake City 14 

Moses Lake City 7 

Moses Lake City 10 

Moses Lake City 4 

Qui ncy City 1 

Wenatchee Apple 
Land Co, 

Moses Lake City 21 

Moses Lake City 21 

Ephrata City 

Ephrata City 5 

Ephrata City 2 

Ephrata City 

Schell, Harvey 

Soap Lake city 

thermal we 

Date 

1978A)2/17 

1994/04/07 

1960/05/16 

1994/04/07 

1994/04/07 

1955/08/03 

-

1951/03/30 

1951/03/30 

1955/07/22 

1955/07/22 

1955/07/22 

1955/07/22 

1982/09/08 

1955/07/22 

K I N G C O U N T Y 

Lester Hot Springs (F-l) 

Lester Hot Springs 

Goldmeyer Hot Springs 

Scenic Hot Springs 

Scenic Hot Springs (C-1) 

-
-
-
-

llsar 

Twp 
N 

18 

19 

19 

19 

19 

20 

20 

20 

20 

21 

21 

21 

21 

21 

22 

20 

20 

23 

26 

26 

K I T T I T A S C O U N T Y 

USGS/WDOE Umtanum 

Ellensburg City 
Mt, Stuart well 

1978/03/02 

1994/04/07 

16 

18 

id springs 

Rge 

25E 

28E 

28E 

28E 

28E 

24E 

24E 

28E 

28E 

26E 

26E 

26E 

26E 

SOE 

27E 

10E 

10E 

11E 

ISE 

ISE 

19E 

18E 

Sec 

15 

15 

23 

27 

28 

07 

09 

32 

32 

08 

08 

16 

21 

23 

19 

21 

21 

14 

28 

28 

28 

35 

(co i 

Part 
see 

E 

A 

D 

C 

Q 

R 

E 

HorJ 

HorJ 

M 

N 

B 

E 

J 

N 

M 

M 

B 

Q 

Q 

C 

E 

itinue 

pH 

7,0 

7,0 

. 8-4 

7,5 

7.0 

7,5 

-

8.0 

8,0 

7,9 

7.6 

-
8.1 

8,6 

7,9 

-
9,2 

8,5 

9,1 

9,3 

8,5 

7,1 

d) 

4 H 
5 1 

-

370 

-
412 

493 

-
-

-
315 

-
-
-
-

372 

-

-
-
-

140 

-
185 

TDS 
(ppm) 

262 

303 

-
317 

360 

243 

272 

238 

222 

193 

168 

187 

191 

-
218 

-
339 

391 

168 

• -

157 

146 

Na 

50 

81 

56 

87 

92 

25 

19 

35 

35 

22 

12 

14 

12 

55 

24 

112 

105 

125 

49 

32 

22 

31 

K 

7 

10 

-
12 

16 

4 

4 

12 

12 

3 

2 

5 

4 

11 

5 

3 

2 

3 

1 

1 

3 

2 

Ca 

16 

1 

-
3 

11 

32 

37 

17 

17 

16 

19 

17 

17 

16 

17 

8 

5 

6 

2 

2 

14 

9 

Mg 

6,7 

0,9 

-
1.3 

5.2 

10.0 

15.0 

8.6 

8.6 

13.0 

12,0 

14.0 

12.0 

2,4 

12.0 

0,2 

0,0 

0,0 

0.0 

-

5,2 

1,3 

Fe 

-

0,1 

-
- • 

0,0 

-
0.0 

-
0,0 

-
-
-
-

0,0 

-

-
-
-
-
-

-
0,0 

C h e m i 

Al 

-

-
-
-

0,66 

-

-
-
-
-
-
-
-
-

-
-
-
-
-

-
-

SI02 

67 

80 

-
51 

56 

50 

42 

49 

49 

46 

46 

50 

64 

68 

58 

66 

61 

56 

44 

37 

48 

48 

ca l s | 

B 

-

-
-
r 

0,24 

-
• 

-. 
-
-
-

0.01 

0,01 

-
0,01 

-
-
-
-
-

-
0,07 

3 e d e s ( P F 

Ll 

-

0,04 

-
0,05 

0.06 

-
-

-
-
-
-

-
-
-

0,33 

-
-
-
-

-
-

n 

8 
z 

160 

164 

160 

180 

219 

150 

156 

160 

156 

150 

130 

150 

130 

130 

150 

-
61 

61 

75 

44 

120 

116 

• m) 

S04 

25.0 

6.6 

-
33.0 

41,0 

29.0 

37.0 

25,0 

25,0 

12,0 

6,0 

6,0 

8,0 

35.0 

18,0 

-
19.0 

40,0 

13^0 

13,0 

1,9 

1,6 

Cl 

11.0 

19,0 

-
20,0 

24,0 

17,0 

17.0 

8,9 

8,9 

7,0 

7,0 

7,0 

7.0 

20.0 

8.0 

200,0 

115,0 

130,0 

22,0 

14,0 

3.3 

5,0 

F 

1.2 

3,7 

-
1.2 

1,2 

-
0.4 

0.6 

0,6 

-
-
-
-

0,9 

-

-
1,6 

0,9 

0.7 

0,6 

0,6 

0,4 

H2S 

-

-
-
-
-
-
-

-
-̂
-
-
-
-
• 
-

-
5,7 

0,6 

1-3 

-

-
-

COs 

-

12 

-' 
2 

-
-
-

-
-
-
-
-
-
3 

-

-
-
-
-
-

-
-

• 8 

Is 
NO, o l 

- 0.97 

- 1.02 

- 1.10 

- 1.00 

- 0.97 

- 0,99 

- 0,97 

- 1,03 

- 1.01 

- 1,02 

- 0,99 

- 1,03 

- 1,03 

0:1 0,98 

- 1.03 

- 1,04 

- 0,97 

- 0.95 

- 0.97 

r 0,95 

- 1,01 

- 1,08 

8 

II 
1,00 

1,03 

0,00 

1,06 

1.01 

1,01 

1.10 

1.01 

0.95 

1.00 

1,00 

1,00 

1,02 

0,00 

1,01 

0,00 

0,98 

1.00 

0.99 

0,00 

1,00 

0,93 

S 

40 

— 
40 

— 
— 
40 

39 

40 

41 

40 

40 

40 

40 

7,16 

4 0 , 

21,24 

32 

32 

32 

18,24 

40 

— • 

g 
o 
^ 
s i 
f. 

• CO 

O 

K L I C K I T A T C O U N T Y 

KT009Sa 

KT009Sb 

KTOIIa 

KTOIIb 

KT012a 

KT012b 

KT026S 

KT027a 

KT027b 

KT029 

KTOSO 

Klickitat Mineral Springs 

Klickitat Mineral Springs 

Gas-Ice Corp. 10 

Gas Ice Corp, 10 

Gas Ice Corp, 2 

Gas-Ice Corp, 2 

Fish Hatchery 
Warm Spring 

Smith, G, 

Smith, G. 

Smith, George 

— 

1964/10/21 

1964/10/21 

1964/10/21 

1964/10/21 

1970/10/21 

1970/12/11 

1962/04/30 

1962/04/30 

04 

04 

04 

04 

04 

04 

06 

06 

06 

06 

06 

ISE 

ISE 

ISE 

ISE 

14E 

14E 

13E 

23E 

23E 

23E 

23E 

24 

24 

24 

24 

. 19 
19 

04 

11 

11 

11 

11 

A 

A 

H 

H 

C 

C 

H 

N 

N 

Q 

Q 

5,9 

6,1 - 637 

6,6 1410 964 

6.6 • ^53 

6.4 - ^19 

6.4 429 325 

8.1 

8,1 

8,1 

8,1 

344 

255 

252 

248 

64 

34 

63 

^3 

30 

30 

160 

64 

64 

55 

55 

10 

4 

10 

10 

4 

4 

16 

15 

15 

11 

11 

120 

38 

120 

120 

27 

27 

110 

6 
6 
12 
12 

100,0 

38,0 

106,0 

110,0 

25,0 

25,0 

95,0 

2,4 

2,7 

4,1 

4,1 

11,0 

2,8 

2.2 

0,0 

140 

103 

121 

120 

.89 

89 

-

56 

52 

57 

57 

-
- • 

0.11 

0.11 

0,03 

0,03 

-

0,13 

0,01 

. 

-

0,02 

0,04 

-
. 

1070 

415 

1060 

1060 

280 

284 

1130 

210 

210 

195 

200 

-
-

3,4 

3.4 

0.0 

-
2.6 

0.2 

0.0 

2.2 

2.2 

4.2 

4.0 

3.5 

3.5 

3.2 

3.2 

49.0 

9.1 

9.2 

9.8 

9.8 

0.3 

0,8 

0,4 

0,4 

1,1 

1,1 

0,4 

1,0 

1,0 

1.0 

1,0 

1.04 

1.07 

0,99 

0.99 

1.00 

0,99 

0.98 

0.00 

1.49 

1.00. 

1.00 

1.01 

1,01 

0.00 

24 

32 

31 

40 

40 

31 

24 

0,2 

1.04 0.99 

- 1.03 0.99 

0.6 1.01 0,00 

40 

40 

31 

1,03 0,99 40 

Vi 

•> 
00 

s •z o 
H 
O 

z 



A p p e n d i x B. Chemica l data for thermal wel ls and spr ings (cont inued) 4k 
09 

§ 
I.D. 

1̂ 
•D 2 

SKe name Data 
Twp Part § 1 TDS 

N Rge See aec pH U 3. (ppm) N ^ 

C h e m i c a l s p e c i e s ( p p m ) 

Ca Mg Fa Al SI02 B Ll 
O 
O SO4 Cl II il I 

H j S CO3 NO3 " •«> ^ - o "^ 

KT031 

LE010S 

L I001 

L I015 

LI024 

LI025 

PI001S 

PIOOSS 

SKOOISa 

SKOOISb 

SK002S 

SKOOSSa 

SKOOeSb 

SK008SC 

SNOOISa 

SNOOISb 

SNOOISc 

SN002S 

sNooss 

SN004Sa 

SN004Sb 

SP005 

SP006 

SP007 

Andrews/Smith 1970/10/22 06 

L E W I S C O U N T Y 

14 

23E 15 H 7.9 254 64 13 7 2.7 

Ohanapecosh Hot 
Springs (USGS) 

L I N C O L N 

Odessa Oil Test 
Piezometer A 

Sprague City 

Wilbur SEC 

Davenport City 6 

C O U N T Y 

1972/08A)8 21 

1982/07/21 21 

1982A)9A)9 25 

1982/07/21 25 

10E 04 C 6.8 

31E 10 M 8,2 

920 52 60 4,9 0,0 

P I E R C E C O U N T Y 

Longmi re Spr ings - 15 

Spr ing - 19 

SSE 23 

32E 35 

S7E 21 

OSE 29 

02E 19 

S K A M A N I A 

Bonneville Hot Springs 
(A-3) 

Bonneville Hot Springs 

Rock Creek Hot Springs 

(A-1) 

St, Martin Hot Springs 

St. Martin Hot Springs 
St, Martin Hot Springs 

(A-1) 

S N O H O M I S H 

Gariand Min, Sprs (Main) 
(GLA-1) 

Gariand Mineral Springs 

Gariand Mineral Springs 

Kennedy Hot Springs 

(USGS) 

Gamma Hot Spring 
Sulphur Creek 

Hot Springs 

Sulphur Creek 
Hot Springs (A-1) 

C O U N T Y 

02 

02 

OS 

OS 

OS 

OS 

C O U N T ' 

- 28 

28 

28 

30 

31 

32 

07E 16 

07E 27 

08E 21 

08E 21 

OSE 21 

11E 25 

11E 25 

11E 25 

12E 01 

ISE 36 

ISE 19 

32 13E 19 

S P O K A N E 

US Government 

Fairchild AFB, 2 

US Government 

C O U N T Y 

1958/07/22 24 

1958/07/22 24 

1958/07/22 25 

40E 22 

41E 03 

40E 14 

L 8,4 248 

P 8,2 270 

L 8,2 288 

R 7,4 -

Q 6.8 95 

C 
C 
H 

D 

C 

L 

N 

R 

356 100 

34 

39 

40 

8 2,6 

15 3,6 0,0 

12 5,3 0,0 

15 5.8 0,0 

487 41 492 -

57 5 1 9 2,9 0,0 

07E 16 M 9,9 790 134 1 

M 9,5 - 505 145 1 

8 9,7 400 - 80 0 

30 

31 0,0 

12 

R 7,0 - - 291 6 104 

R 8,5 - 1210 360 6 76 0,3 

R - 2350 - 360 6 73 0,5 

6,9 17000 

6,5 -
6.5 -
6,3. -

6.1 
9,4 

7.6 480 

2640 188 318 90.0 1.0 

- 2500 200 390 87,0 5,4 

8380 2500 200 390 87,0 

.2600 670 72 190 48,0 -

510 80 71 2,8 

100 2 1 

102 0,0 

7.6 - 201 14 3 30 

7.8 • 166 13 2 21 

7.5 - 171 14 2 20 

57 0,07 0,02 210 0,2 8.6 1.0 

100 12,00 2,90 1060 170,0 880,0 5,2 

87 210 19.0 16,0 13,0 

63 

57 

50 

10 

50 

46 

41 

20 

48 

-
-

-

-

2,00 

-

. 
2,90 

• 145 

• 151 

174 

44 

-

39 

31 

. 
19 

5.0 

7.0 

11.0 

5,4 

72,0 

80,0 

40.0 

. 
16,0 

3,0 

4,6 

4.3 

1657.0 

3,0 

187,0 

180,0 

85.0 

636,0 

690,0 

0,9 

0,8 

0,9 

-

0.6 

0.7 

0,7 

. 
0,7 

-
. 

-

-

0,5 

-

. 

. 
57 0,30 756,0 

107 24,40 8,10 2050 170.0 4250.0 1,3 

105 64,00 9,40 2600 160,0 3600,0 1,6 

105 64,00 - 2600 160.0 3600,0 1,6 

175 7,50 - 1660 2.0 625,0 1,2 

141 9,00 2.80 398 30.0 755,0 1.4 

76 0.55 0.14 154 21.0 51,0 3.9 

100 0.60 0.10 102 60.0 54,0 3,0 

10,0 

8.6 

12.0 

45 

47 

42 

-
-
. 

- 150 

130 

- 140 

21.0 

10,0 

8,1 

3,8 

1,8 

5,2 

0,3 

0,4 

0,7 

-

-

-

0,2 

0,1 

0,1 

1,03 

1.03 

0,99 

1.04 

0.99 

1.07 

0,99 

0,00 

1,00 

0,00 

0,00 

0,00 

40 

24 

40 

7,16 

7.16 

7,16 

II s 
h-* 

- 1,00 

0,4 1,00 

- 0,93 

- 0,94 

- 0,93 

- 1,00 

- 1.03 

- 1.09 

0.00 

0.98 

0.00 

1,00 

0.00 

0,00 

1,00 

0,00 

14 

15 

18,24 

32 

18,24 

14 

32 

21,24 

1,09 

1,04 

1,06 

1.02 

1.01 

1.04 

1.01 

0,00 

0,00 

1,00 

1,00 

0,00 

0,00 

0,00 

19 

24 

32 

32 

19 

19 

21 

1,02 

1,03 

1,02 

1,00 

0,99 

0,99 

40 

40 

40 



A p p e n d i x B. Chemica l data for thermal wells and spr ings (cont inued) 

I.D. Site name Date 
Twp 

N Rge See 
Part 
sec pH 

3 1 •o o 
§ 1 TDS 
O d. (ppm) Na 

C h e m i c a l a p e c l e s ( p p m ) 

Ca Mg Fe Al SIO2 B 
O 
O 
z 

n O " f 

l l SM I 
SO4 Cl F H2S COs NO3 " • " ^ - o 

SP008 

SP009 

SP010 

SP011 

SP012 

WA020a 

WA020b 

WA027a 

WA027b 

WA044 

WA049 

WA063 
WA071 

WA079 

WA080 

WA082 

WA083 

WA086 

WA095 

WA097 

WAOgSa 

WA098b 

WHOOSSa 

WHOOSSb 

WHOOSSc 

WHOOSSd 

US Government 

US Government 

US Army, 
Fort George Wright 

Wash. Water Power Co, 
1-3 

US Air Force 

1958/07/22 

1958/07/23 

1958/07/22 

25 
25 
25 

40E 

41E 

42E 

34 

01 

11 

Jaussand, Art 

Jaussand, Art 

WDOE Tst./Obs„ 
Piezometer A 

WDOE Tst,/Obs„ 
Piezometer A 

Baker & Baker 

Byerley Farm, Inc, 

Bonneville Power Admin. 

Walla Walla College 
College Place 

College Place City 

College Place 

College Place 

Walla Walla Comm, Coll, 

Rogers Canning 

Whitman College 

Walla Walla City 5 
Walla Walla City 5 

1958/08/01 06 

1958/08/01 06 

1973/03/07 06 

1973/07/12 06 SSE 18 

1946^11/29 06 

1971A)9/20 07 

1946/11/21 07 

19S4/08A)4 07 

1970/10/23 07 

1959/10/22 07 

1952/04/20 07 

1959/10/22 07 

1994/01/20 07 

1970/10/21 07 

1970/10/22 07 

1960/07/29 07 

1960/07/29 07 

W H A T C O M C O U N T Y 

Baker Hot Springs (A-1) - • 38 

Baker Hot Springs - 38 
(Main) (BKA-2) 

Baker Hot Springs(B-l) - 38 

Baker Hot Springs - 38 

W H I T M A N C O U N T Y 

WTOOS Pullman City 1955/06/22 14 

WT009 Pullman City 1955/06/22 15 

WTOlOa Colfax City Clay St, well 1955/08/18 16 

WTOlOb Colfax City Clay St, weil 1958/06/20 16 

36E 09 

32E 36 

SSE 23 

35E 33 

SSE 36 

SSE 36 

SSE 36 

SSE 36 

36E 14 

36e 19 

36E 20 

S6E 28 

36E 28 

1977/10/03 25 43E 13 A 

1958A)7/22 26 42E 20 N 

W A L L A W A L L A C O U N T Y 

SSE 10 P 

SSE 10 P 

SSE 18 A 

P 

Q 

M 

H 

F 

F 

F 

F 

P 

R 

H 

R 

R 

09E .20 M 

09E 20 M 

09E 20 M 

09E 20 M 

45E 05 D 

45E 32 N 

43E 11 G 

43E 11 G 

7.2 

7,2 

7.5 

7,8 

7.8 

8,7 

8,2 

7.9 820 

8.3 730. 

8,0 780 

8,6 

7,8 

7.5 

7.7 

7.4 280 

192 

192 

121 

138 

162 

8.2 226 186 

8.2 - 199 

8.3 - 229 

186 161 

260 

214 177 

190 

194 

7,9 

7,6 

8.2 

8,2 

8.1 233 195 

8.2 229 200 

5.7 165 120 

8,1 

8,0 

177 

192 

8.2 245 193 

200 

226 

206 

209 
204 

16 

11 

2 

32 

32 

43 

228 40 

8 

48 

31 

17 

22 

21 

22 

21 

6 

23 

25 

29 

29 

154 

170 

14 

18 

21 

22 

2 32 7.8 

2 28 13,0 

1 28 7.8 

2 32 14.0 0,0 

2 36 12,0 

9 12 

9 12 

10 6 

8 

3 

16 

8 

4. 

5 

5 

6 

5 

2 

6 

6 

6 

6 

179 12 

146 8 

11 

10 

16 

10 

11 

15 

19 

20 

20 

20 

14 

13 

17 

16 

16 

20 

20 

19 

25 

1,7 

1,7 

0,6 

1,1 

9,8 

2,9 

2,1 

5,6 

5,1 

5,5 

5,8 

5,5 

7,0 

3,6 

5,5 

5,3 

5,3 

0,2 

0,3 

0,2 

15,2 

15,7 

13,5 

9,0 

0,0 

0,1 

0,0 

0,1 

0,0 

0,0 

nd 

0,1 

0,07 

nd 

0,1 

0,0 

0,1 

0,1 

49 

47 

13 

17 

72 

72 

89 

93 

60 

80 

55 

62 

65 

65 

65 

46 

68 

61 

62 

62 

0,14 

0,11 

90 

103 

0.06 

0,02 

0,03 

150 5,2 4,5 0,4 

170 6.4 2.5 . 0.3 

110 11,0 3,8 0,3 

0,78 0,25 

0,02 

nd 

0,02 

0,02 

0,56 

0,01 

0,02 

150 

150 

126 
130 
140 

12,0 

14.0 

3.2 
3,2 
4.1 

1,7 

3,2 

6,5 
6,5 
5,2 

0.1 

0,1 

0.7 
0,7 
1.2 

120 3,6 4,2 1.1 

108 

160 

125 

116 

130 

140 

141 

136 

90 

120 

140 

148 

150 

125 3,10 0.40 157 

105 0.91 0,30 106 

2,70 0,30 124 

2,70 0.36 165 

5,7 

3.8 

3,8 

3,8 

5.6 

5,4 

5,8 

5.4 

3,2 

3,6 

6.6 

5,0 

5,0 

90,0 

87,0 

178 3.4 

184 2.3 

172 5.4 

185 3.8 

3.8 

20,0 

3,6 

1,6 

3,9 

4,2 

4,2 

4,2 

4,2 

2.8 

1,9 

3,0 

3,0 

95,0 109,0 

95,0 111,0 

99.0 

110,0 

6.7 

6,7 

3.5 

4,6 

0,6 

1,3 

0,6 

0,5 

0,5 

0.6 

0,5 

0,4 

0,8 

0.9 

1,0 

1,0 

3,0 

3,0 

3,0 

3.2 

0,93 1,01 40 

1.02 0,99 40 

1.01 1.00 40 

0.97 1.00 40 

0,96 1.00 40 

1.02 0,94 31,41 

1.05 0,99 40 

1.06 1.01 40 

0.95 1.05 40 

0.4 

0,1 

0,1 

nd 

1,02 1,00 

1,04 0.99 

1.01 1.00 

1.00 0.00 

0,98 1.01 

1.04 0,99 

1.02 0,98 

1,01 

1,07 

1.05 0,99 

1.01 1,00 

1.03 0,97 

1.04 1,00 

30 

40 

SO 

31 

40 

40 

30 

1,03 30,41 

0,94 — 

40 

40 

41 

40 

0,93 0,00 21,24 

1,02 0.00 19 

0.94 0.00 21,24 

0.98 0,00 19 

1,10 1,50 

1.05 1.32 

1,02 1,40 

31 

31 

31 

1,10 1,29 31 
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A p p e n d i x B. Chemical data for thermal wells and springs (continued) Ul 

o 

I.D. Site nama Date 
Twp 

N Rge 
Part 

Sec sac pH 

. E 
« ^ 3 9 •o o 

o E O §. 

Chemical species (ppm) 

TDS 
(ppm) Na Ca Mg Fa Al Si02 B Li 

O 
U 
X SO4 Cl F H2S COs NO3 " - ^ 

23 
5 Y A K I M A C O U N T Y 

YA018 

YA022 

YA031 

YA037 

YA040a 

YA040b 

YA040C 

YA044 

YA045 

YA050 

YA051 

YA057 

YA058 

YA060 

YA065 

.YA067 

YA068 

YA074 

YA130 

YA133 

YA134 

YA137 

YA141a 

YA141b 

YA211a 

YA211a 

YA211b 

YA211C 

YA226 

YA258a 

YA258b 

YA258C 

YA258d 

.YA258e 

Grandview City, 
well no. 15 

Showaway, Ida 

Decker Ranch (Decker 7) 

Toppenish City 7 

Toppenish City 6 

Toppenish City 6 

Toppenish City 6 

Phillips. Lena 

Sunnyside City 4 

Sunnyside City 7 

Sunnyside City 6 

Gowdy. A lber t * 

Mount Adams G<»#d 

Stephenson. C and H 

Siegner. Monte 

Carisoo. Sarah 

Harrah City 

Wapato City, well no, 5 

Wiley, Robert 

Hansen Fruit 

Hansen Fruit 

Mount Adams Seed, 2 

Moxee City, 1 

Moxee City, 1 

Yakima Creamery well 

Yakima Creamery well, 
rerun 

Yakima Creamery well 

Yakima Creamery well 

Yakima County 
(heat pump well) 

US Army, 
Yakima Firing Cen,, 1 

US Army, 
Yakima Firing Cen., 1 

US Army, 
Yakima Firing Cen., 1 

US Army, 
Yakima Firing Cen,, 1 

US Army, 
Yakima Firing Cen,, 1 

1994/01/19 

1974/04/11 

1974/05/20 

1974A)9/19 

1959/10/19 

1959/10/19 

1971A)2/03 

1974/05/23 

. 1970/10A56 

1994/04/08 

1994/04.»)9 

t9?4,W/t4 

1974AX>/13 

1974,^5.71 

1974/IOfll 

1974/03/06 

1994/01/19 

1994/01/19 

1971/09/23 

1974/06/14 

1974/06/14 

1974/05/23 

1962/11/02 

1994/04/08 

1994/01/18 

1994/01/18 

1994A)4/08 

1994/01/18 

1994/01/18 

1951A)4/20 

1951/04/20 

1953/09/29 

1953/09/29 

1955/10/05 

09 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

14 

14 

14 

14. 

14 

2SE 

17E 

18E 

20E 

20E 

20E 

20E 

21E 

22E 

22E 

?3E 

tfC 

17E 

17E 

18E 

18E 

18E 

19E 

17E 

18E 

18E 

18E 

19E 

19E 

18E 

18E 

18E 

18E 

19E 

19E 

19E 

19E 

19E 

19E 

22 

14 

31 

04 

09 

09 

09 

33 

25 

36 

30 

34 

01 

03 

09 

26 

26 

14 

16 

27 

27 

32 

01 

01 

24 

24 

24 

24 

19 

28 

28 

28 

28 

28 

L 

D 

N 

L 

A 

A 

A 

B 

F 

E 

M 

K 

r 
L 

N 

L 

M 

M 

A 

G 

H 

H 

Q 

Q 

K 

K 

K 

K 

D 

B 

8 

B 

8 

B 

7,0 

-
-
-

7,8 

7,8 

8,0 

-
76 

6 5 

5 9 

-
-

6,8 

5,7 

7,8 

-
-
-

8,4 

6,5 

6,6 

6,6 

6.6 

6,6 

7,0 

8.0 

8.0 

7.8 

7.8 

8.1 

415 

-
-
-
• 

171 

-
. 
• 

290 

322 

325 

190 

-
. -

-
' • 

. -
260 

235 

235 

210 

210 

155 

-

235 

-

244 

310 

202 

182 

'116 

160 

158 

162 

200 

223 

220 

256 

201 

145 

142 

160 

218 

158 

178 

157 

168 

136 

180 

230 

126 

126 

148 

146 

92 

187 

179 

187 

176 

175 

90 

19 

31 

24 

19 
19 

20 

25 

16 

21 

15 

30 

24 

27 

25 

21 

35 

20 

24 

22 

35 

25 

56 

57 

49 

50 

50 

52 

19 

19 

19 

19 

19 

19 

10 

5 

5 

5 

4 

4 

4 

4 

7 

9 

7 

5 

4 

4 

4 

5 

7 

4 

4 

4 

5 

4 

3 

3 

nd 

1 

nd 

nd 

3 

6 

6 

4 

4 

4 

0 

34 

19 

14 

13 

13 

12 

31 

29 

24 

31 

23 

18 

16 

20 

24 

19 -

12 

11 

20 

19 

19 

5 

5 

2 

1 

2 

2 

11 

15 

15 

16 

16 

16 

nd 

16,0 

14,0 

4,2 

2,2 

2,2 

3,5 

13.0 

9.7 

10.7 

14 5 

16 0 

5 9 

8 8 

7.4 

10.0 

10.9 

4.2 

3,4 

14,0 

6,8 

6,4 

0,9 

1,0 

nd 

1.0 

0:7 

0,4 

0.3 

11.0 

11.0 

11.0 

11.0 

9.4 

0.0 

1,5 

6.1 
0,1 

0.1 

0.1 

- • 

0,3 

-
0,1 

0 1 
2 2 

0 1 

0 1 

0 1 

0,4 . 

0,2 

0,1 

-
0,1 

0,1 

0.1 

-
0,1 

0,1 

nd 

nd 

nd 

nd 

- . 

0,0 

-

0,2 

-

nd 84 

-

68 

68 

68 

-
62 

69 

61 

• 

-
-
-

nd 95 

nd 79 

71 

-
• 
-

30 

36 

nd nd 

nd 20 

nd 31 

nd 18 

n d 40 

56 

56 

59 

59 

50 

0,27 

-
-
-

• -

-
-
-

0,02 

• 
• 
-
-
-
-

0,14 

0,14 

-
-
-
-

0,01 

-
nd 

nd 

0,19 

0,30 

0,35 

nd 

-
-
•-
-
-

0,02 

-
0,02 

-
-
-
-
-
-
-

nd 

nd 

0,03 

-
-
-
-
-

nd 

nd 

nd 

nd 

nd 

-

-

-

-

-

166 

210 

220 

130 

100 

105 

110 

210 

160 

183 

161 

210 

140 

170 

160 

130 

199 

112 

120 

180 

170 

140 

160 

,168 

117 

117 

129 

124 

75 

150 

151 

150 

149 

150 

nd 

4,9 

1,6 

0,7 

0,3 

0,3 

0.0 

17,0 

16,0 

-
30,00 

18.0 

1,0 

1,4 

0,8 

22,0 

nd 

na 

0.0 

1.5 

4.1 

0,8 

0,0 

-
nd 

nd 

nd 

nd 

5,4 

0.7 

0,7 

0,7 

0.7 

0.2 

23,0 

18,0 

3,3 

2,6 

1,0 

1.0 

2.0 

7.7 

4.8 

10,0 

12,0 

2.8 

5.0 

4.4 

4.5 

11,0 

6.0 

3,6 

2,2 

6,3 

11,0 

10,0 

4,5 

7.1 

5.4 

5,4 

5,7 

6,1 

4,8 

4,1 

4.1 

3,8 

3.8 

3,5 

4,1 

1,3 

0.7 

0,6 

0.6 

0.6 

0,5 

0.2 

0,5 

0,4 

0.4 

0,5 

0,7 

0.8 

0,7 

0,2 

1,1 

0,5 

0,8 

0.7 

1.2 

0.7 

1.7 

1.4 

1,3 

1,3 

1.1 

1,1 

0,4 

0,5 

0,5 

0,5 

0,5 

0,5 

na 

-
-
-
. ( 
-
-
-
-
-
-
-
-
-

-
na 

na 

-
-
-
-
-
-

na 

na 

na 

na 

na 

-

-

/ -

-

-

19 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

nd 

nd 

• 

-

-
-
7 

7 

3 

4 

3 

-

-

-

-

na 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

na 

na 

na 

na 

na 

na 

na 

• 

-

-

-

-

1.02 

1.04 

1.07 

1.03 

0,98 

1.03 

1.04 

1,07 

1,01 

1.05 

1.03 

1,00 

1.00 

1.08 

1,02 

0,96 

0,99 

1,04 

1,06 

1.01 

1.04 

1,00 

1,02 

1,07 

1,06 

1,01 

1,07 

1,03 

1,08 

1,01 

1.01 

1.01 

1.00 

1.05 

0,99 

1.00 

0.99 

1.01 

1.02 

0.99 

0.99 

0.99 

1.00 

0.94 

1,02 

1,00 

0.00 

0,99 

1,00 

1,02 

0.80 

0,89 

1,01 

1,00 

1,01 

1,01 

1,00 

1.19 

1.03 

0,87 

0,94 

1,01 

0,74 

1.00 

0,96 

1,00 

0,94 

0,99 

— 

40 

40 

40 

40 

41 

40 

40 

40 

— 
— 
40 

40 

40 

40 

40 

— 
— 
40 

40 

40 

40 

40 

— 
— 
— 

-^ 
— 
— 

40 

31 

40 

31,41 

40 

I 
t 



A p p e n d i x B. Chemica l data for thermal wells a n d spr ings (cont inued) 

I.D. Site name Date 
Twp Part 

3 | 

'I o E 

C h e m i c a l s p e c i e s ( p p m ) 

TDS 
N Rge See sec pH U a (ppm) ^ a Ca Mg Fa Al SiOz B Ll 

O 
U z SO4 Cl 

f i l l I 
F H2S CO3 NOs O-Q 2 - 0 

YA258I US Army, 1959A)3/30 14 19E 28 8 
Yakima Firing Cen., 1 

YA258g US Army. 1960/09/14 14 19E 28 B 
Yakima Firing Cen., 1 

YA258h US Army, 1960/09/14 14 19E 28 B 7-9 
Yakima Firing Cen,, 1 

YA25Si US Army, Yakima Firing 1967/02/28 14 19E 28 B 8,1 
Cen., 1 , 

7.8 • 177 18 4 

7.9 220 174 19 4 

178 19 4 

183 20 4 

17 11.0 

15 11.0 0.0 

15 11.0 

16 10.0 -

51 

52. 

52 

56 

150 0,5 3,5 0.6 

147 0.8 4,0 0.6 

150 0.8 4.0 0.6 

150 0.4 4.0 0.6 

• 1.00 0.99 40 

0.2 1.02 0.97 31 

- 1.04 0.99 40 

- 1,03 0.99 40 
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tfl 
Vi 
O 
•f l 

> ' 
Vi 
a z o 
H o z 
VI 



Appendix C. Convectively Heated(?) Wells 

This table lists the wells, statewide, that are too warm to have been heated conductively in a range of teniperature gradients behween 30° and 
SO'C/km. The formula, T = 15°C + (0.05°C/m)(depth in meters), calculates the predicted temperature of each well in the table, assuming that 
the well was heated conductively in a gradient of 50°C/km and the mean annual surface temperature is 15°C. This calculated temperature is a 
reasonable maximum temperature for conductively heated wells in the Columbia Basin. Warmer wells may be heated convectively, that is, by 
the movement of warmer waters into the well from below. Other explanations, such as errors in the data, local heat sources, and artificial 
recharge, are possible. Other information for these wells is included in Appendices A and B. Wells have the same I.D. in all three appendices. 

I.D. 

AD010 

AD011 

AD030 

AD037 

AD039 

AD107 

AS003 

BE003 

BE023 

BE024 

BE027 

BEOSO 

BE032 

BE033 

BE040 

BE048 

BE055 

BE064 

BE076 

BE078 

BE079 

BEOSO 

BE08S 

BE084 

BE086 

BE088 

BE092 

BE093 

BE102 

BE10S 

BE108 

BE110 

BE117 

BE118 

BE119 

BE120 

BE121 

BE123 

CK001 

CK002 

COOOS 

CO004 

COOOS 

DO003 

FR004 

FR005 

FR008 

FR011 

FR015 

FR020 

FR022 

FR023 

FR024 

Pradwted 
temp CO) 

18.7 

18.9 

18.4 

26.0 

24.6 

20.1 

19.0 

18.7 

17.9 

21.3 

17.4 

16,4 

18.4 

18.4^ 

15.9 

19.7 

28,7 

15,8 

20.9 

20.0 

19.9 

20.7 

16,9 

20.9 

19.9 

19.3 

18.3 

17,5 

15,8 

16,6 

^ 62.3 

19.9 

16,2 

16,4 

16.2 

15.8 

15.8 

16,0 

18.9 

19,5 

187 

20,8 

20.8 

19.1 

16.8 

23.4 

19.6 

16.0 

20.7 

15.8 

18.6 

20.6 

22.3 

Measured 
temp (»C) 

20.0 

20.0 

25.0 

26.1 

26.2 

20.8 

20.0 

20,0 

27.8 

24.0 

22.5 

21,0 

21.1 

21,1 

20,0 

23,3 

29.8 

20.5 

21,4 

204 

21.2 

22.0 

20.0 ^ 

21.1 

21.0 

21,0 

20.5 

21.5 

21.0 

39,1 

62.8 

20,0 

32,5 

24,0 

20,7 

22,0 

22,5 

20,5 

22,0 

24,1 

20,0 

23,3 

23,9 

20,0 

20:5 

24.6 

23.0 

23,0 

21.1 

22.5 

20,0 

21,1 

23,0 

Depth 
(m) 

75 

77 

69 

220 

192 

102 

79 

76 

S9 

12s 

47 

28 

69 

69 

IS 

94 

273 

15 

117 

99 

9e 
113 

38 

1 1 7 

96 

»S 

es 
51 

ie 

« 
945 

9« 

?4 

re 
: t 

I t 
1? 

K ^ 
77 

9C' 
74 

1 ' « 

1 1 « 

> } 

J ' 

168 

91 

20 

113 

IS 

72 

112 

146 

I.D. 

FR042 

FR045 

FR053 

FR054 

FR060 

GA003 

GH006 

GR008 

GR010 

GR021 

GR022 

GR0S1 

GR034 

GR045 

GR070 

GR073 

GR083 

GR092 

GR093 

GR096 

. GR100 

GR104 

GR105 

GR111 

GR116 

GR118 

GY001 

KI002 

KSOOl 

KS005 

KS008 

KS010 

KS012 

KT001 

KT002 

KT007 

KTOOS 

KT011 

KT012 

KT030 

LI001 

LI005 

LI017 

LI028 

LI029 

OK001 

OK002 

OK005 

OK006 

SK003 

SK004 

SK007 

SK011 

Predicted 
temp (OC) 

15,3 

24,1 

27.1 

24.4 

29.3 

17.4 

21.3 

18.4 

23.6 

20,4 

17,6 

27.7 

17,7 

16,0 

19.9 

24.5 

18.2 

. 31.9 

24,1 

19,3 

21.9 

19,0 

24,4 

22.1 

24.5 

18.6 

18,6 

18,6 

24,2 

16,1 

21.9 

18.1 

28.1 

19,4 

20,2 

17,4 

23,4 

19,5 

18,1 

18.2 

26.2 

24,7 

25.6 

22,6 

27.9 

17.2 

15.6 

15,5 

15,5 

24,9 

22,8 

20,/ 

32,9 

Measured 
tamp pC) ^ 

21.5 

26,7 

27.2 

25.6 

29.5 

20.0 

22.5 

25.6 

27.8 

20.6 

21,5 

27.8 

20.0 

21.0 

20.5 

28.8 

20.0 

34.9 

28.6 

20.0 

28.0 

29.0 

25:5 

27.0 

29.2 

24.4 

20.5 

21.5 
24,3 

20.0 

22.8 

26.0 

28,4 

20.5 

21,4 

21,1 

27,0 

27,2 

23,0 

21.0 

30.5 

28.3 

28,7 

25.8 

31.7 

22,7 

21,1 

20,0 

20.0 

35,5 

26,4 

27.8 

36.3 

t)epth 
(m) 

6 

182 

242 

187 

287 

47 

125 

68 

172 

108 

53 

253 

54 

20 

98 

191 

64 

337 

181 

86 

137 

79 

188 

142 

189 

72 

71 

72 
184 

21 

137 

51 

262 

88 

104 

47 

. 168 

90 

61 

63 

224 

195 

212 

151 

258 

44 

12 

9 

9 

198 

155 

113 

357 

52 



GEOTHERMAL RESOURCES OF WASHINGTON S 3 

I.D. 
Predkstsd 
temp (<>C) 

Measured 
temp (<>C) 

Depth 
(m) I.D. 

Predicted 
temp CC) 

Measured 
tempi(»C) 

Depth 
(m) 

SP005 

SP008 

SP010 

SP011 

SP012 

WA004 

WA006 

WA007 

WA009 

WA013 

WA014 

WA015 

WA016 

WA019 

WA023 

WA026 

WA027 

WA045 

WA046 

WA047 

WA057 

WA059 

WA062 

WA089 

WA09S 

WA105 

WA106 

WA107 

WA108 

WA112 

WH004 

WT001 

WTOOS 

WT004 

WTOOS 

WTOOS 

WT007 

WTOOS 

WT009 

WT012 

WT013 

WT015 

YA009 

20.3 

18.0 

15.9 

16.7 

17,4 

30.3 

17.3 

30,3 

23.8 

35,4 

3S,4 

40.3 

33.3 

16,1 

24,0 

34.8 

18.8 

21.2 

16,7 

24.7 

30.5 

16.8 

17.4 

17.4 

18.4 

16.9 

22.3 

22.7 

26.9 

18.2 

22.0 

19.0 

24.6 

17.8 

17,5 

17.5 

17.6 

19.7 

18.5 

21.8 

20.9 
17.7 

15.6 

20.5 

21.0 

20.o' 

21.0 

20.0 

31.8 

• 20.0 

31.8 

25,1 

40,2 

40,7 

45.0 

40.0 

20.0 

24.4 

36.1 

25.5 

22.8 

20.0 

26.7 

30.6 

26.7 

20.0 

20.0 

21.7 

22.0 

25,4 

25,6 

31.0 

22.2 

47,9 

20,0 

26.5 

20.0 

20.0 

20.0 

21.0 

20.0 

20.0 

22.2 

22.2 
24.4 

21.0 

105 

60 

18 

34 

49 

305 

46 

305 

175 

407 

407 

506 

366 

21 

180 

396 

75 

. 123 

34 

195 

310 

37 

49 

48 

69 

38 

146 

154 

237 

64 

141 

79 

192 

56 

50 

50 

51 

95 

70 

136 

117 

54 

13 

YA011 

YA013 

YA014 

YA015 

YA020 

YA021 

YA022 

YA032 

YA0S3 

YA036 

YA038 

YA039 

YA041 

YA043 

YA044 

YA048 

YA049 

YA051 

YA056 

YA057 

YA062 

YA065 

YA067 

YA073 

YA127 

YA1S2 

YA143 

YA144 

YA178 

YA184 

YA204 

YA205 

YA206 

YA207 

YA228 . 

YA230 

YA245 

YA247 

YA250 

YA252 

YA253 

YA257 

16,8 

19,7 

17.4 

19.3 

17,9 

16.8 

16.2 

15.9 

15.9 

18,2 

15,9 

15,6 

15.8 

18,8 

15,6 

19,6 

21,4 

22,3 

21.9 

22.0 

30,1 

21,1 

15,8 

16.0 

19.3 

21.5 

17,1 

17,6 

20,9 

26,5 

21.2 

27,2 

20,3 

18,7 

19,1 

26.5 

22.7 

18.7 

18,7 

16.2 

15.8 

21.2 

22,0 

21.0 

20,0 

21,1 

20.0 

22.0 

20,5 

20.0 

20,5 

21.1 

20.0 

27.0 

20.5 

21.1 

21.0 

2:^.2 

21.5 

24.0 

22.5 

23,5 

31.6 

23.0 

26.4 

23.0 

21.7 

,24,5 

23:3 

23.3 

24:4 

26.7 

26,7 

28,0 

20,6 

24 ;4 

20.0 

44!5 

24.2 

23;3 

21.1 

20.5 

22.2 
21,7 

35 

95 

49 

85 

59 

35 

23 

18 

19 

64 

• 19 

11 

16 

77 

13 

91 

128 

145 

137 

139 

302 

122 

16 

20 

87 

130 

43 

52 

118 

230 

123 

244 

107 

73 

82 

230 

153 

75 

75 

24 

17 

123 
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WASHINGTON STATE DEPARTMENTOF 

Natural Resources JENNFERMBELCHER Commissioner of Public Lands 

KALEEN COTTINGHAM 
Supervisor 

August 18, 1994 

Mr. Howard P. Ross, Project Manager 
Earth Science Laboratory 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108-1295 

Dear Howard: 

This is to let you know that the enclosed letter and a copy of our geothermal report 
w^mailed on August 12 to each member of Washington State's congressional delegation and 
to State legislators from Adams, Benton, Franklin, Grant, Walla Walla, and Yakima Counties. 
Those counties are where most of our thermal wells are located. I also had copies sent to the 
State Superintendent of Public Instruction and the Director of the Department of Community, 
Trade and Economic Development. 

Please let me know if I can help with any geothermal matters that crop up in the 
future. 

Sincerely, 

f~ 
J. Eric Schuster, 
Assistant State Geologist 
Division of Geology and Earth Resources 

copy - Paul Lienau, O.LT. 
- Gordon Bloomquist, W.S.E.O. 

1111 WASHINGTON ST SE I PO BOX 47000 I OLYMPIA, WA 98504-7000 ^ 
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STATE OF WASHINGTON 
August 5, 1994 

The Honorable Slade Gorton 
Member of Congress 
730 Hart Senate Office Building 
Washingtoi^, D.C. 20510 

Dear Sena' 

We enclose, for your information, a copy of a recently completed report on the 
low-temperature geothermal resources of Washington. The report was prepared 
jointly by the Department of Natural Resources and the Washington State 
Energy Office. Tlie work was funded by the U.S. Department of Energy, and 
similar reports were completed in a number of westem states. 

The report identifies thermal wells in th6 state that could serve as heat sources 
for water-source heat pumps. These heat pumps are capable of heating and 
cooling buildings very efficiently, thus reducing demand for conventional energy 
sources, especially electridly. Ilie report describes historic and ciirrent uses of 
geothermal resources in Washington and the legal and institutional setting; 
illustrates the geologic, heat-flow, and hydrologic setting; and presents databases 
on the physical and chemical characteristics of 941 wells and 34 springs where 
water temperature ranges from 20'C (68'F) to 130*0 (266°F). More than 83 
percent of the thermal wells are located in Adams, Benton, Franklin, Grant, 
Walla Walla, and Yakima coimties. 

It's our hope that this report will increase awareness and use of Washington's 
low-temperature geothermal resources, thus helping to ensure a less expensive 
and more reliable energy supply for Washington's citizens. 

Copies of this report are available thlvugh the DNR Division of Geology aiid 
Earth Resources at 206-902-1450. The staff of both our departments will also 
be happy to answer questions or supply you with additional information. 

te^e/a^ 
/ J^ZNNIFER M. BELCHER ^^X^ JUDITH MERCHANT, Director 

/ Gdmmissioner of Public Lands Washington State Energy Office 

JB:rc 

Enclosure 

o 



WASHINGTON STATE DEPARTMENTOF 

Natural Resources JENNFERMBELCHER 
Commissioner of Public Lands 

KALEEN COTTINGHAM 
Supervisor 

July 14, 1994 

Mr. Howard P. Ross, Project Manager 
Earth Science Laboratory 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake Qty, UT 84108-1295 

RE: Quarteriy Report, Second Quarter 1994, State of WA-OIT-GHC Standard 
Contract for Geothermal Energy Research Development and Data Base 
Compilation. 

Dear Howard: 
During the second quarter of calendar 1994 the low-temperature inventory project for the State 

of Washington has been substantially completed. 
The final report has been prepared and is now being distributed as Washington Division of 

Geology and Earth Resources Open File Report 94-11, including copies to UURI and OIT. Please let 
me know if you need more copies. I earlier sent you color copies of the State and Columbia Basin 
geothennal maps for use in presentations or for wall decoration. I have drafted a cover letter so we 
can send copies to Washington's Congressional delegation under signature of the Commissioner of 
Public Lands and the Director of the Washington State Energy Office. Those copies will be sent as 
soon as I get the signed cover letter back from the Commissioner and the Director. I also plan to send 
copies to State Legislators from Adams, Benton, Franklin, Grant, Walla Walla, and Yakima Counties, 
the counties in the Columbia Basin where most of our warm wells are, and to the Department of 
Community, Trade and Economic Development and tiie Superintendent of Public Instruction. The 
report will, of course, be sent to major libraries as are all of our reports, and it wiU remain available 
for purchase by the public over the long term. We will send our final billing in August. 

That's about it! Thanks very much for the chance to make a brief foray back into geothennal. 
It is nice to once again have up-to-date material to distribute to people who inquire about geothermal 
energy in Washington, and Gordon and I hope the report will be a catalyst to help get the legal and 
institutional framework improved and encourage people to use geothennal to a greater extent. 

It has been a pleasure woridng with you and your staff. I hope we will have an opportunity to 
do more geothermal woik in the fiiture. 

Sincerely, 

J. Eric Schuster, 
Assistant State Geologist 
Division of Geology and Earth Resources 

copy - Dr. Paul Lienau, Director 
GeoHeat Center, Oregon Institute of Technology 
Klamatii Falls, OR 97601 

- Dr. Gordon Bloomquist, WSEO 

1111 WASHINGTON ST SE I PO BOX 47000 I OLYMPIA, WA 98504-7000 
Equal Opportunity/Affirmative Action Employer RECYCLED PAPER W 



4 R | | H ^ WASHINGTON STATE DEPARTMENT OF 

fSSSSni Natural Resources JENNIFER M. BELCHER 
Commissioner of Public Lands 

KALEEN COTTINGHAM 
Supervisor 

October 4, 1993 

Mr. Howard P. Ross, Project Manager 
Earth Science Laboratory 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108-1295 

RE: Quarterly Report, Third Quarter 1993, State of WA-OIT-GHC Standard 
Contract for Geothermal Energy Research Development and Data Base 
Compilation. 

Dear Howard: 
We have accomplished the following during the third quarter of calendar 1993: 
• I attended the July 7-10 meeting of principal investigators in Salt Lake City. I 

gained a lot of insight and practical help from the meeting. In addition, I enjoyed meeting 
the new geothermal investigators and some of the old ones that I hadn't seen for more than 
ten years. 

• I received a significant number of warm well and water chemistry records from 
the U.S. Geological Survey's WATSTORE database. Much of July and August was spent 
entering and editing the WATSTORE data and "cleaning up" previous data. The database for 
Washington now includes 937 wells and 34 springs or spring groups at or above 20 degrees 
C. and 217 water analyses of good quality (charge balances within 10 percent of unity). 
These data have been drawn from 44 published and unpublished references. 

• All wells and springs have been plotted on scale-stable overlays to scale-stable 
l:100,000-scale base maps. Plotting precision is generally plus or minus 1/8 mile; that is, 
wells can generally be plotted to a quarter of a quarter of a section. The map overlays and 
database (on disk) were delivered to the Washington State Energy Office (WSEO) on 
September 1 for digitizing and incorporation into their geographic information system (GIS). 
Digitizing was to have begun on September 27. The two l:100,000-scale quadrangles WSEO 
digitized earlier as a trial were to be re-digitized because I added a number of new wells and 
applied a new numbering scheme that uses a county code and serial number instead of just a 
serial number. 

The three files that constitute the database, with still-incomplete and inconsistent 
latitude and longitude, are enclosed as hard-copy and on disk (Lotus 1-2-3 files). Accurate 

1111 WASHINGTON ST SE I PO BOX 47000 I OLYMPIA, WA 98504-7000 
©rt^^^n Equal Opportunity/Affirmative Action Employer recycled paper O 



and consistent latitude and longitude will be calculated by the GIS and incorporated into the 
database. 

A billing for the third quarter of 1993 will follow at the end of October or in early 
November. 

I believe the following tasks remain to be done: 
• Edit and release the geothermal bibliography as an open-file report. 
• Incorporate the data into the WSEO GIS and generate appropriate plots (maps) 

for the final report. 
• Select or help select high priority sites for further study and/or development. 
• Write final report and release the report, maps(s), and database as an open-file 

report. Make the data base and bibUography available on disk. 
• Distribute the report and/or a summary of it to potential users, elected officials, 

and decision makers. 
• CoUect additional water samples, as needed, for analysis by University of Utah 

Research Institute. 
Please let me know if I have omitted any significant tasks. 
Enclosed you will find the following: 1.) a spreadsheet containing descriptive and 

thermal data for wells and springs (file name GEOTHDBl.WKl), 2.) a spreadsheet containing 
chemical analyses for wells and springs (file name GEOTHDB3.WK1), 3.) a "spreadsheet" 
listing sources of data (file name GE0THDB3.WK1), and 4.) a computer disk containing all 
of the above as Lotus 1-2-3 files. 

Please let me know if I can supply additional information. 

Sincerely, 

a Eric Schuster, 
Assistant State Geologist 
Division of Geology and Earth Resources 

copy - Dr. Paul Lienau, Director 
GeoHeat Center, Oregon Institute of Technology 
Klamath Falls, OR 97601 

- Dr. Gordon Bloomquist, WSEO 



GEOTHERMAL DATA BASE. LOW AND MODERATE TEMPERATLJRE RESOURCES. 
STATE OF WASHINGTON-DESCRIPTIVE AND THERMAL DATA FOF? WELLS AND SPRINGS 

Flle Name = GEO THDB1WK1 Last upcialsd September 01.1993.byJES. 

I D 
(NEW) 

ADOO 
ADOOO 
AD001 
AD002 
AD003 
ADOCM 
AD005 
AD006 
AD007 
AD008 
AD009 
AD010 
AD011 
AD012 
AD013 
AD014 
ADO 15 
AD016 
AD017 
AD018 
AD019 
AD020 
AD021 
AD022 
AD023 
AD024 
AD025 
ADCI26 
AD027 
AD028 
AD029 
ADDM 
AD031 
AD032 
AD033 
AD034 
ADD35 
AD036 
AD037 
AD038 
AD0J9 
AD040 
AD041 
ADai2 
AD043 
AD044 
AD045 
AD048 
AD0.'I7 
AD048 
AD049 
AD050 
AO051 
AD052 
An053 
AD054 
AD055 
AD056 
AD057 
AD058 

03-Oct-9 

SffE NAME 

A D A M S C O U N T Y 
• CMSTP&P RR 
' US Bureau ol Reclamation 

D I M 
E Col. Basin Irr. Dist, 

* ahello City 2 
•Othello City4 

Othello City 5 
Othello City 6 

• Ottiello City 1 
Weaveir. Howard 
Taylor, John D. 
Lyle. E^Yyn & Rex 
McKay, Ed 
Li/lii. Elwyii 
Lyle. Elwyn & Rex 
Lyle Br OS i 
DNR Lyle 2 
DNR Lile 1 
Johnstin. Arthur 
Kuinnvsr. Clarence. 4 
Tornkin 
Damon, Don 

• Pliillip;;. Robert. 4 
AdaiTis.Mrs M E 
Phillip;.. Rohert. 5 
Stolgor 
DNR Hatton 
Halt 
Halt. Cynl 

Tompkins. Robert 
Watson 
Blauert. Fred A .2 
Blauen:. Fred 
Chet RedcV Frozen Foods 

' ahello City 3 
Kliphardt. G, W, 
Kliphardt. Frediick 
Kliphaidt 
Andrews 2 
DNR Damon 2 
DNR Camon 
Damon Ranch 
Lyle 
Lyle. Rex 
Wholman 
Lyle. Rex (South) 
Brown. Beverh/ 
Damon. Don 
Phillips. D E , . 12 
Phillips.D E . 1 2 
Phillips. D Everett 
Phitips.D Everett 
Phillips. Beatrice house well 
Phillips. D E , 11 
Philiips. D E . 11 
Phillips. D E , 17 
Phillips. Robert. 3 

3. page 1 

DATE 

1961/05.'04 
1971/10.'06 

1955/08/02 
1970/10/27 

1983/07/27 
1942/04/27 

)983'05.'26 
1983/07/29 

1983/05/26 

1983/08/02 

1982/03/09 

1983/08/26 

1983,'08/22 
1977.'05ni 

1983'08/30 

1963/05/24 

1982/09/08 

1983,'0S..ti2 

1983/05/27 

1983/08/03 

LAT N 

= x - - : : = = = ^ = = 

4M812 
46^1737 

-
4M934 
4M905 

46-1928 
46^1929 

4&I807 
4M746 

4ryl737 

. 

. 
4iyl752 

-
46^1803 

464507 

41^*024 
4M947 

46! i l08 

46;".225 

- 4fv52 75 

464925 

-
461i346 

. 
46;.24 3 

- 46;.243 

46;i2.W 

LONG W 

:=-=== = = === 

1192039 
1191807 

-
-

1191007 
1190914 

-
1191030 
1191030 

-
-

1185641 
1185739 

-
-

1185616 

-

-
1185008 

1184953 

, 

1181755 

. 
1191024 
1190926 

1190016 

. 
-
-

1185313 

-
_ 

118-55 10 

1185600 

1184608 

. 

_ 
1184611 
11*1611 

1185032 

TWP RNG 
N 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
15 
15 
15 
15 
15 
16 
16 
16 
16 
lb 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

= = ===: 

28E 
28E 
28E 
28E 
29E 
29E 
29E 
29E 
29E 
29E 
29E 
31E 
31E 
3 IE 
31E 
31E 
3 IE 
31E 
31E 
31E 
32E 
32E 
32E 
32E 
32E 
,»E 
32E 
32E 
32E 
33E 
33E 
J4E 
36E 
36E 
29E 
29E 
30E 
JOE 
30E 
HOE 
30E 
30E 
3 IE 
31E 
31E 
31E 
31E 
31E 
31E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 

SECPART 

08 
15 
30 
35 
03 
03 
03 
04 
04 
05 
18 
04 
05 
03 
08 
11 
16 
16 
19 
32 
02 
IM 
07 

oa 
08 
16 
16 
35 
35 
02 
02 
27 
33 
34 
34 
34 
24 
26 
26 
27 
36 
36 
14 
15 
15 
15 
15 
33 
35 
11 
11 
13 
14 
14 
14 
14 
15 
18 

SEC 

E 
D 
L 
P 
C 
J 
P 
A 
A 

.J 
L 
J 
N 
E 
A 
D 
A 
M 
A 
R 
J 
C 
E 
f 
M 
E 
G 
A 
A 
R 
A 
F 
D 
R 
D 
A 
A 
J 
K 
K 
K 
B 
B 
D 
Q 
P 
J 

D 
D 
J 
A 
C 
D 
D 
0 
C, 

TEMP TEMP DEPTH DEPTH GRADIENTS(Deg Crt<,m) 
degC TYPE 

20 0 
24 2 
75 2 
24 4 
22 8 
20 8 
294 
26 5 
20 0 
20 0 
20 0 
24 4 
26 8 
22 5 
25 0 
20 5 
21 1 
285 
27 6 
26 0 
25 0 
219 
264 
22 2 
26 0 
20 0 
21 1 
27 6 
229 
25 0 
25,0 
209 
20 0 
25 4 
25 0 
25,0 
261 
30 0 
26 2 
25 2 
20 6 
25 8 
26 0 
24,1 
22,6 
26 2 
27 5 
20.0 
24 4 
23 0 
28 2 
21,7 
22 9 
21 1 
24 5 
200 
34 0 
26 0 

B 
B 
B 
B 
F 
F 
B 
B 
B 
F 
F 
F 
B 

B 
F 
F 
B 
B 
B 
B 
F 
F 

B 
F 
B 
B 
B 
B 
S 

-
B 

B 
B 

-
B 
B 
B 
B 

B 
B 
B 
B 

-
F 
F 
B 
F 
F 
8 

B 
B 

m TYPE 

126 
264 

1456 
253 
212 
276 
298 
368 
171 
75 
77 

330 
404 
369 
314 
214 
412 
430 
342 
365 
252 
266 
579 
182 
604 
180 
457 
310 
308 

69 
252 
177 
155 
213 
317 
275 
220 
323 
192 
207 
211 
241 
408 
316 
201 
230 
410 
165 
275 
429 
321 
272 
233 
155 
399 
314 
440 
409 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 

D 
L 

D 

D 
D 

D 
D 
D 
D 

D 
D 
D 
D 

. 
D 
D 
D 
D 
D 
D 

D 
D 

-

A 

-
-
-

-
-
-
-
-
-

-
32 

-

. 

-

-

. 

-
. 

65 

34 
91 

59 

B 

63 
46 
43 
49 
51 
32 
57 
36 
47 

36 

34 

40 

62 
43 

-
44 

50 

189 
52 
50 

63 

49 
63 

72 
64 
40 
57 

38 

. 
57 
37 

-
51 

56 

25 
49 

S 

_ 
31 

-
65 

49 

49 
48 

49 

49 

49 

65 
65 

65 

32 
32 
32 

32 

32 

32 

HEATFLOV\FLOW FLOV SWL 
mV</,'sqm Km TYPE m 

REFERENCES 

38 
795 

3785 

9463 
341 
473 
170 

7646 

7055 
5924 

P 
P 
P 
P 

P 
P 

73 
114 

69 
69 

60 
73 

95 

122 
88 

140 
134 

378 

2438 

5678 

3861 
5072 

14383 

9-4 

4164 
9084 

7948 P 
11355 P 

4921 

181 
86 

191 

124 

21 

63 
85 

91 

54 
104 

105 
118 
122 

98 
104 

89 

147 

22, 

22.25.26, 
22.25.26 

22 

22.25 

22,25.26 

22 

22.25 

22.25,26.37 
22 

22 
22.25.26. 

22.25.26, 

22.25 

22.25 

22.25, 
22.25.26. 

.25.26.40,41 
22.25.26.40 
2.22.25.26 

22.25.26.33 
22.25.26.40 
22.25,26,40 
.33.37.38,44 
.37.3840.44 
.25.26.40.41 

43 
43 
43 

.26.37.38.44 
40 
40 

6.22.25.26 
43 

40.43 
.33.37.33.44 

37.44 
24 

.25.26.37.41 
7.15.40 

43 
40 

22.25.26.44 
43 

22.25.26 
37.44 
22.25 

26.37,44 
22,25,26 

40 
.26.37.38.44 

40 
,40.41.43.44 
.25.26.37.44 

40 
6.22.25.26 
6.22.25.26 

.25.26.37,44 
,33.37.43.44 

40 
22.25,26 

37,44 
5.26.44 

33.37.38.44 
40 
43 

40.43 
26.33.37.44 

43 
43 

26.33.37,44 
40 

26,33.37.44 
33.37.38.44 

40 



GEOIHERMAL DATA BASE. LOW AND MODERATE TEMPERATURE RESOURCES. 
STATE OF WASHINGTON-DESCRIPTIVE AND THERMAL DATA FOR WELLS AND SPRINGS 

File Name = GE0THDB1 WKl Last updated September 01.1993. by J E S 

ID , 
(NEW) 

AD059 
AD060 
AD061 
AD062 
AD063 
AD064 
AD065 
AD066 
AD067 
AD068 
AD069 
AD070 
ADO/I 
AD072 
AD073 
AD074 
AD075 
AD075 
AD077 
AD073 
AD079 
AD080 
ADOS 1 
AD082 
AD0.83 
AP084 
AD085 
ADP86 
AD087 
AD088 
AD089 
AO090 
AD091 
AD092 
AD093 
AD094 
AD095 
AD096 
AD097 
AD098 
ADOO'J 
AD100 
AD101 
AD 102 
AD103 
AD 104 
AD 105 
AD 106 
AD 107 
AD108 
AD109 
AD110 
AD111 
AD112 
AD113 
ASOO 
ASOOO 
AS001 
AS002 
AS003 

C30ct-9 

SITE NAME 

Phillips. R V. 
Phillips. D. E 

Phillips. D, Everett 
Phillips. D, Everett 
Phi l l ips.D,E.2 

-— 
Phillips.D E .16 
Phillips.D E .7 
Phillips. A 
Phillips. D E 
Phillips.D E . 9 
Daws. David A 
Baumonn Farms 
Bauman. Richard 
Phillips. D E 
Phi l l i p s . D E . C-12 
Kulm. Ed 
Kulm. Art 

DNR CRB 
Lobe. Gary. 2 
City of Lind 
Benjo 
War dun Hutterian Brelhorn 
Wollniori, Jaeole K 
1 lutteritos 
PhiKips-Lanamn Ranch. Inc 
F'hillips. D E . C-33 

..... 
• Jungblom Ranch 

Lobe. Gary L 
Huttonan Bretheren 
Franz. Agatha 
Harder. Carl H 
Kagele. Norman 
Weber. Dave 
S 8. K Femns 
J & M Farnis 
Kagele. Norman 
Grobor. Rose 

' VVardeii Huttenan Brethem, 7 
Hoefel.Paul.2 
Hoefel.Paul 
Kagele. MeMn 
Genng. Gale 
Galbreath Land & Livestock 
Galbreath Land & Livestock 2 
Heineman. Don. 2 
-s 
Raugust. W C 
Weber. John 
Hardung 
Ahem, Cliff 
Kagele, Richard 

A S O T I N C O U N T Y 
' Washington Water Power Co . 2 

Washington Water Power Co 
Nomian. Joe. & Gary Beach 

•. page 2 

DATE 

1983/08/02 

1933/05/24 
19S3'07/29 

1983/08/02 

1983/08,'03 

1983/07/29 

1983/riS/Ol 

1983/05/23 

1983/07/30 

1983,'08,'03 
1983,'08/30 

1983/08/04 

1983/08.'03 
1983/05/26 

1983,'08/30 

1983/08/31 

1960/05/24 

LAT N, 

=========== 
-
. 
. 

-
-
-
-
- 46-49 97 

. 
465251 

-
465944 
465900 

, 
- 46-57 60 

465947 

470356 

. 
470001 

-
470046 

. 

. 
-

470630 

. 
470657 

-
470844 
470849 

. 
470754 

-
470746 
470746 

-
. 

471320 

-
. 

471219 

462214 

LONG W 

-
118-47,35 

. 
118-)207 

-
-

1185421 
1185226 

118-47 17 
1184332 

1185044 

1185624 

1185616 

. 
_ 

1185416 

-
1184436 

1184227 
1184130 

1183351 

1181818 
1181726 

-
1184712 

-
-
-

1182309 

1170351 

TWP RNG 
N 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
13 
19 
19 
19 
19 
19 
10 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 

10 
10 
10 

32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
33E 
35E 
35E 
31E 
31E 
32E 
32E 
32E 
32E 
33E 
33E 
37E 
31E 
31E 
31E 
31E 
31E 
31E 
31E 
32E 
32E 
32E 
38E 
31E 
31E 
32E 
32E 
32E 
32E 
33E 
33E 
33E 
34E 
36E 
36E 
36E 
36E 
38E 
32E 
34E 
35E 
35E 
35E 

46E 
46E 
46E 

SECPART 

20 
21 
21 
24 
25 
25 
25 
25 
34 
34 
35 
35 
17 
31 
32 
03 
12 
04 
06 
12 
14 
06 
12 
27 
07 
16 
18 
32 
33 
33 
33 
06 
07 
28 
04 
24 
27 
24 
24 
30 
35 
07 
08 
08 
20 
09 
20 
21 
34 
13 
15 
02 
17 
24 
27 

05 
06 
08 

SEC, 

N 
E 
G 
D 
A 
D 
N 
N 
E 
E 
C 
D 
B 
Q 
N 
B 
D 
0 
E 
P 
M 
D 
P 
D 
E 
M 
C 
R 
D 
D 
D 
D 
P 
C 
N 
G 
G 
K 
N 
N 
A 
R 
0 
0 
B 
K 
H 
C 
N 
F 
L 
0 
D 
D 
A 

Q 
J 

Q 

TEMP, TEMP,DEPTH DEPTH GRADlENTS|Deg OKm) 
degC TfPE 

29 2 
24 4 
27 4 
20 6 
22 2 
29 1 
30 4 
314 
43 4 
24 0 
21 1 
24 2 
20,0 
22 4 
21,0 
235 
278 
22 8 
20,0 
210 
23 2 
26 5 
210 
219 
215 
20 0 
21,8 
210 
30 2 
30 0 
36 6 
222 
21,7 
20,0 
21,1 
2C1 
26 0 
208 
32 5 
21 1 
20 0 
24 3 
423 
207 
22 5 
21 1 
20,5 
22 5 
208 
21,1 
21,0 
210 
20,9 
205 
22 0 

23 3 
217 
20 0 

B 
F 
B 
F 
F 
B 
B 
B 
B 
B 
F 
B 

B 
B 

B 
F 
F 
B 
B 

. 
B 

-
-
F 
B 

B 
B 
F 
F 
B 
F 
F 
B 

B 
B 
B 
F 
F 
B 
B 
B 
B 

B 

-
B 
B 
B 

F 
F 

m TYPE A 

372 
448 
283 
252 
248 
432 
709 
382 
772 
370 
275 
272 
183 
600 
214 
415 
592 
274 
280 
227 
189 
366 
226 
168 
357 
155 
240 
384 
728 
771 
732 
270 
240 
188 
161 
165 
430 
243 
69? 
166 
196 
527 
745 
231 
341 
220 
314 
390 
102 
201 
317 
202 
232 
157 
384 

553 
326 

79 

D 
D 
D 
D 
D 
D 
D 
D 
D 70 
D 
D 
D 

D 
D 

D 
D 
D 
D 
D 43 

D 
L 

D 
D 

D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 
D 

-
D 
L 83 

D 
D 90 
D 

-

D 
D 
D 

B 

46 

-
. 
-

40 
26 
50 
41 

44 

-
-

27 

40 
54 

40 
59 

37 

-
25 

-
-
-
, 
-

49 

. 
35 
30 

-
-
-

39 
36 
34 
41 

. 
96 
55 

50 
39 
61 

-

S 

32 

32 

32 
32 
32 
38 

32 

27 

-
-

27 

27 

40 

40 

38 
40 

-

HEAT FLO\AFLOW 
mW/sq m l/m 

- 5488 

- 3785 
- 13058 

-
-
-
-
- 11355 

-
95 

-
-
-
-
- 8422 
- 10976 

-
68 

. 
-
-
-

9462 

-
- 10598 

- 3785 

- 3785 
- 5602 

- 3974 

- 5337 
- 5223 

-

-
-
. 
• 

-
- 7570 

772 

-LOV S W L , 
TYPE 

. 
P 

-
P 
P 

P 

P 
P 

P 

P 

P 
P 

P 

-
-
-
-

-
P 
P 

m 

. 
176 

-
100 
102 

-
-
-
-

119 

-
124 

-
99 
37 

159 
120 

-
-

207 

93 
31 

-
62 

-
-

64 
198 

-
105 
79 

. 
130 

195 

60 
133 
177 

. 
180 

-
191 
170 

-
. 
-
-
-
-

231 

19 
82 
34 

REFERENCES 

22.25.26.33.37.44 
43 

22.25.26.37.44 
43 
43 

22.25,26.37.44 
2.22,25 

26,37,38.44 
2.22.25.26.37.38.44 

544 
43 

22.25.26.37.44 
40 

37.38.44 
44 
40 

22.25.26.37.38.40,44 
43 
43 

6.22.25 
5.26.44 

40 
26 

22.25.26.38 
40 
43 

6.22.25.26 
40 

26.37.3844 
2 

7.15.40 
43 
44 
43 
43 

22.25.26.33.37.44 
40 

22.25.26.37.44 
2.22.25.26.33.37.33.40.44 

44 
43 

7.15.40 
2.22.25.26.33.37.38.40.44 

22.25.25,37.44 
22.25.26.40 

22.25.26.37.38 
40 
40 

22.25.26.37 
22.25.26 

40 
22,25.26.37.44 

6.22.25.26 
22.25,26.33.37 

40 

31.40.41 
43 
43 



GEOTHERMAL DATA BASE. LOW AND MODERATE TEMPERATURE RESOURCES. 
STATE OF WASHINGTON-DESCRIPTIVE ANO THERMAL DATA FOR WELLS AND SPRINGS, 

File Name = GE0THDB1 W K l Last updated September 01.1993. by J E.S, 

ID, 
(NEW) 

AS004 
AS005 
ASOOO 
AS007 
AS008 
AS009 
BEOO 
BEOOO 
BE001 
BE002 
BE003 
BE004 
BE005 
BE006 
BE007 
BE008 
BE009 
BE010 
BE011 
BE012 
BE013 
BE014 
BE015 
BE016 
BE0I7 
BF0I8 
BE019 
BE020 
BE021 
Br022 
BB023 
BE024 
BE025 
BE026 
BE027 
BE028 
BE029 
BE030 
BE031 
BE032 
BE033 
BE034 
BE035 
BE036 
BE037 
BE038 
BE039 
BE040 
BE041 
BE042 
BE043 
BE044 
BE045 
BE046 
BE047 
BE043 
BE049 
BE050 
BE051 
BE052 

SITE NAME 

Asotin City 
Asotin City 1 
Washington Water Power Co, 
Washington Water Power Co 

* Washington Water Power Co , 5 
Wash W Power, Clark H s . 7 

BENTON COUNTY 
•SP&SRy 

Sandpiper Land Co 
Sandpiper Land Co, 
Paterson or G, Tom Powers 

• US Army Corps of Engineers 
Columbia R, 
Epstein 
Craig 
Blair 
HundredCirclesFarm,lrrigroDiv 
Irrigro 
Homgan Famns 
HomgonFanns.lnc, 
DOE Paterson 

' WDOE Tst,/Obs . Piezometer C 
DNR John Barber 
DOE Paterson 
DNR Baker 
Moon. John 
Moon 
DOE Horse Heaven 
Prosser City 5 
Llleylil. Call 
Long. Tallman, & Long 
DNR Gould 
— 
Sharp, Pete 
Schleer, Cart 
Bar 80 Ranch/Pete Sharp 
Sl Joseph's Catholic Church 

' Mott. Studer 
Burk. Vern 
Noel. Jim 
SaMnia FarmsiMarper Farms 
WSU Prosser Experiment Station 
Goroch. Chester 
Gammie.William/V^itstran Ranch 
Olsen Bros 
Clark, Roy 
Ball, Lenn and Vern 
Valley View Orchards 
Bauder, Milo 

• Chnsten 
Peterson, Jean 
Edmunds, Gary 
Gelles, David S, 
DNR Benton 40 
Hainson 4 W 
DNR Kid 3 
DNR 79-07 
DavinLand & Livestock. Inc, 
Bauder 

03 Oct-93, page 3 

DATE LAT, N, LONGW. TWP, RNG, SECPART, TEMP, TEMP,DEPTH DEPTH GRADIENTS(Deg,C/Km) HEAT FLO\AFLOW FLOV SWL, 
N, SEC, degC TYPE m TYPE A B S mW/sq,m I'm TYPE m 

REFERENCES 

1982/06/21 462014 

1962/10/30 
1983/08/10 

1972/11/01 
1984/01/18 

1982/03/25 

1984/04/18 
1982/03/27 
1988/09/15 
1982/08/27 
1988/04/11 
1970/11/17 

1983/07/20 

1970/10/12 

1988/04/19 

1982/08/28 

462348 

1170317 

1170504 

10 46E 
10 

16 

11 
11 
11 

46E 21 
46E 29 
46E 29 
46E 30 

46-23 49 117-04 52 11 46E 32 

1971/09/24 455623 1192111 

460237 
460237 

1982/08/26 400751 

l9P.3/07/2n 461223 

461049 
- 46-0838 

461123 
461245 
451138 
461127 
461221 
461004 

461342 

461350 1193227 

461631 
• 46-16.17 
461522 
- 46-14 82 

1983/05/17 461611 

04 
05 
05 
05 
05 
06 
06 
06 
06 
06 
06 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
08 
00 
0.3 
00 
08 
08 
03 
08 
08 
08 
08 
08 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 

1192809 09 
119-26 78 09 

1192654 09 
119-24 17 09 

09 
1191950 09 

09 

1193830 
1193829 

1193517 

1194506 

1194800 
11-37,78 

1193453 
1192215 
1192148 
1192137 
1190745 
1190930 

1194124 

24E 03 
25E 29 
25E 
26E 
28E 

24E 
24E 
25E 
25E 

24E 
25E 

27E 
27E 
27E 

29 
05 
06 

24E 22 
26E 15 
26E 15 

30E 12 
30E 19 
30E 19 

08 
26 
36 
36 

25E 36 
25E 36 
25E 36 
26E 05 
26E 05 
27E 36 
24E 01 
24E 08 

15 
36 

26E 16 
27E 01 
28E 07 
28E 07 
29E 01 
29E 22 
30E 22 
30E 22 
24E 21 
25E 06 
25E 07 
25E 09 
25E 14 
25E 23 
25E 33 
26E 06 
26E 20 
26E 27 
27E 02 

02 
08 
16 

27E 21 
27E 23 
27E 25 
28E 17 
28E 34 

Q 
D 
A 
P 
0 
E 

B 
G 
N 
D 
R 
H 
E 
M 
Q 
D 
N 
B 
B 
N 
N 
N 
N 
P 
B 
B 
A 
J 
H 
F 
B 
D 
A 
M 
P 
F 
A 
M 
N 
D 
K 
J 

H 
DorC 

J 
AorB 

N 
A 
K 
E 
F 
N 
D 
D 
L 

M 
AorB 

H 

22 2 
22,0 
244 
22 2 
23,3 
26 2 

20 6 
20 0 
20 0 
263 
215 
22 5 
23,9 
24,2 
21.1 
23,3 
20,5 
23 4 
20,0 
30,3 
220 
215 
22,5 
218 
22 0 
22 1 
29 4 
25 2 
27 8 
24 0 
25,9 
20 0 
22 5 
20,5 
20,5 
21,0 
23 0 
21,1 
21-1 
21,7 
27,8 
21,1 
20,0 
20,0 
20,0 
21,0 
22,8 
23,3 
21,5 
20,0 
200 
205 
23 3 
22 5 
29 1 
238 
267 
21,1 

164 
164 
280 
336 
406 
405 

121 
107 
75 

305 
170 
195 
293 
210 
305 
248 
177 
338 
162 
222 
230 
262 
254 
262 
326 
148 
369 
391 

59 
125 
408 
329 
47 
134 
133 
28 

244 
69 
69 
241 
366 
215 
457 
142 
18 

218 

209 
204 
123 
130 
195 
94 
252 
370 D 
322 
336 
271 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 

D 
D 

D 
D 
D 
D 

36 

35 

185 

43 

28 
35 

47 
56 
44 

58 
29 

48 
36 

83 

41 
38 

63 
39 

38 

45 

43 

47 

122 

46 
30 

34 

- 3028 

. 
-
- 14762 

-
56 13248 

- 378 
144 

- 5787 
- 1893 

P 

. 
P 
P 

-

P 
P 
P 

-

20 
20 

87 
136 
118 

52 
22 
83 
6 

- 14383 

56 

34 

293 

69 

378 P 

757 P 

2612 
8441 

10182 

110 

193 

90 

114 
113 

130 

7759 
727 
227 

-

1514 
189 

-
492 

-
4542 
5678 
2650 

2460 
114 

1961 
7684 

-
1041 

P 

N 
N 
P 
P 
P 

P 
P 
N 
P 
P 

-
P 

23 
0 

64 
225 

34 
69 
43 
. 

122 
A 
A 

98 
162 
127 
138 
15 
8 
A 

157 
21 

137 
55 
43 

52 

43 
40 
43 
43 

22.25.26.31.40 
5.22.25.26.38.40 

22.25.26,31 

42 
42 

22.25.26,42 
22.25.26,40 
6.22.25,26 

42 
22.25.26 

6.22.25.26 
42 

22.25.26.37 
22.25.26.38 

42 
22.25.26 

40 
40 

22.25.26 
22.25.26 

40 
22.25.26 

26.38 
2.6.22.25.26.33.40.42 

42 
40 

5.26.42 
40 
40 
40 
40 
40 

22.25.26.40 
42 
42 
42 

2.22.25.26.38.42 
42 
42 
42 
42 

40,42 
42 
42 

22.25.26.40 
42 
42 
40 

5.26 
40 

5.26 
26.38 
40.42 

22.25.26 



GEOTHERMAL DATA BASE. LOW AND MODERATE TEMPERATURE RESOURCES. 
STATE OF WASHINGTON-DESCRIPTIVE AND THERMAL DATA FOR WELLS AND SPRINGS. 

File Name = GEOTHDBl.WKl Last updated September 01.1993.byJE.S. 

ID . 
(NEW) 

BE053 
BE054 
BE055 
BE056 
BE057 
BE058 
BE059 
BE060 
BE061 
BE062 
BE063 
BE064 
BE065 
BE066 
BE067 
BE068 
BE069 
BE070 
BE071 
BE072 
BE073 
BE074 
BE075 
BE076 
BE077 
BE078 
BE079 
BEOSO 
BE081 
BE082 
BE083 
BE084 
BE085 
BE086 
BE087 
BE088 
BE089 
BE090 
BE091 
BE092 
BE093 
BE094 
BE095 
BE096 
BE097 
8E098 
BE099 
BE100 
BE 101 
BE 102 
BE103 
BE104 
BE105 
BE 106 
BE 107 
BE 108 
BE109 
BEHO 
BE111 
BE112 

03-Oct-9 

SITE NAME 

The Quadrant Corporation 
DNR Anderson 
Nakamura 
J & R Orchards 
Schwendig. Harvey 
Champion Orchards 
Inland Desert Fruit Company 
Hanford 56E4C 
Hanford S-30 
D H 3 
Battelle PacificNorthwestLabs 
Rattlesnake Unit No 1 
DC 12 
VO-SOC 1 

* US Govemment 
Hanford 2-E14 
DC 15 
Beil<, Deibert 
Tramel, J D, 
Tramel. J, D, 

• Roberts Bros. 
Robert. Robin 

' US Government 
US Government 

• US Government 
" US Government 
•AEC 
• US Government 

— 
• US Government 
* US Government 
* US Govemment 
• US Government 
* US Govemment 
• US Government 

Maple Leaf Farms. Inc 
DBS 
US Govemment 

•AEC 
DC 7 
Casper, William 

' US Govemment 
699-52-115 

• US Govt/Meeker 

• — 
• US Govemment 
• US Govemment 
* US Govemment 
•Hanford, 199-B4-4 

DB12 
US Govemment 

• US GovtTMcGee. Chester 
699-53-103 
D C S 
D H 1 

• I IS Government 
ARH DC 1 
DDH 1 

• US Government 

3. page 4 

DATE LAT, N, LONGW. TWP. RNG. SECPART. TEMP. TEMP.DEPTHDEPTl-GRADIENTS(Deg.C/Km) HEAT FLOVkFLOW FLOV SWL. 
N SEC. deg.C TYPE m TYPE A B S mW/sq.m Vm TYPE m 

REFERENCES 

1983^7/21 

1988rt)9/14 

1970/11/19 

1970/09/11 
1983/07/28 
1977/04/27 
1976/04/08 
1976/04/08 
1979/04/19 
1979/04/17 
1976/04/08 
1982W/21 
1979/04/17 
1978A)4/20 
1977/04/28 
1979/04/20 
1976/04/03 
1982/04/21 
1981/04/21 

1978A)4/19 
1979/04/16 

1970/08/27 

1951/12^1 
1951/11/29 

^99^l0&03 
1977/04/27 

1981/04/23 
1977/04/27 

1979/04/17 

1969/07/14 

. 
- 46-18.70 

. 

. 
461920 

. 

. 
- 46-19,70 
- 46-2173 
-46-21,12 

462025 
- 46-26 0 

_ 
-46-25.17 

462328 
- 46-25 68 

. 
, 
. 
-

463024 
463010 
463300 
463330 
463210 
463211 
463225 
463235 
463200 
463146 
463200 
463200 
463133 
463141 
463144 
463021 

. 

. 
463124 
463200 

-
. 

463510 

. 
-

463513 
463438 

. 
463820 
463748 

_ 
463440 
463506 

. 
-

46-35.0 
463351 

, 
-

463419 

. 
119^5.43 

, 
-

1193409 

. 

. 
119-26,00 
119-1613 

119-16.19 
1191653 
119-47,0 

_ 
119-35 38 
1193201 

119-1662 

. 
-

1195112 
1195130 
1193430 
1193621 
1193620 
1193517 
1193409 
1192935 
1192932 
1192939 
1193150 
1192855 
1193215 
1193650 
1193623 
1193036 

_ 
. 

1192656 
1192856 

. 
1194608 

-
1194640 
1194608 

. 
1194024 
1193842 

. 
1193949 
1194415 

-
-

119-310 
1193609 

. 
1193116 

09 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

28E 
24E 
25E 
25E 
26E 
26E 
26E 
27E 
28E 
28E 
28E 
24E 
26E 
26E 
26E 
28E 
28E 
24E 
24E 
24E 
24E 
24E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
27E 
27E 
27E 
27E 
28E 
24E 
24E 
24E 
24E 
24E 
25E 
25E 
25E 
25E 
25E 
25E 
25E 
25E 
26E 
26E 
26E 
26E 
26E 

36 
36 
25 
33 
28 
33 
33 
28 
14 
14 
23 
15 
03 
20 
34 
23 
35 
03 
05 
09 
20 
30 
04 
07 
07 
08 
09 
12 
13 
13 
14 
15 
15 
18 
18 
24 
29 
06 
16 
18 
36 
07 
25 
25 
26 
26 
36 
01 
03 
11 
16 
26 
30 
30 
34 
25 
31 
35 
35 
35 

P 
F 
E 
N 
L 
D 
F 
A 
B 
G 
E 
R 

. 
N 
R 
D 

. 
B 
A 

E2E2 
N 
B 
N 
B 
Q 
P 
L 
H 
A 
H 
D 
C 
J 
E 
G 
N 
G 

M 
C 

. 
M 
E 

G 
G 
D 
N 
Q 
H 

-
N 
G 

-
AorB 

R 
A 
A 
H 

28.3 
29.8 
206 
218 
24 5 
228 
24 4 
209 
39 7 
47,8 
20,5 

128 0 
53.7 
40 1 
24 0 
26 2 
51.5 
22,2 
23 0 
222 
26,0 
26,0 
21,4 
207 
204 
21,2 
220 
210 
20 5 
20,0 
21,1 
217 
21,0 
20,5 
21,0 
205 
24 4 
24 8 
20,5 
215 
722 
21,1 
24 2 
206 
20,0 
20,0 
24,0 
23.0 
210 
39,1 
205 
200 
30,6 
287 
628 
21,9 
200 
75 0 
219 
250 

F 
B 
B 
B 

-
F 
F 
B 
B 
8 

. 
S 
B 
B 
F 
B 
B 
F 
B 
F 
F 

. 
F 
F 
F 
F 

-
F 

. 
F 
F 

. 
F 
F 

. 
F 
B 
F 

-
B 
F 
F 
B 
F 

F 
F 

. 
F 
B 

F 
B 
B 
B 

B 
S 

-

368 
273 
184 
276 
282 
255 
255 
140 
605 

1080 
15 

3248 
1018 

671 
305 
288 
945 
387 
254 
310 
366 
390 
117 
126 
99 
98 

113 
158 

-
38 

11T 
134 
98 

177 
85 

207 
253 
244 

65 
51 

1243 
124 
237 
213 
215 
185 
333 
241 

16 
32 

215 
183 
338 
299 
945 
183 
98 

1725 
18?. 

-

D 
D 
D 
D 

-
D 
D 
D 
D 
D 

-
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 

-
D 

D 
D 

. 
D 
D 

. 
D 
D 
L 

. 
D 
D 
D 
D 
L 

-
D 
D 

-
L 
D 

-
D 
D 
D 
D 

-
D 
L 

-

. 
62 
36 

42 
35 

-
37 

-
37 

-
39 

-
-

-

-
-

-

-
. 
-

-
-
-
-

-
. 
-
-
-
-
. 
-
-
-
. 
-
-
. 
-

37 

-
-

37 

-

-
65 
45 
36 

-
-

46 
42 
33 

-
40 
42 

-
39 
42 
41 

. 
43 

38 

80 
69 
85 
94 

-
57 

78 
74 

-
48 

103 

42 
131 

49 

51 
45 
43 

-
36 
46 

. 
847 

29 

44 
49 
37 
54 

37 
38 

4542 27 

34 

-
67 
53 

-
60 

56 

60 

-

-

-

; 
-
-

. 

2763 
1741 
2366 

_ 
-

1893 

-
; 

1317 

-
13414 

13475 

11317 

! 

-

1703 

, 
-

P 
P 

_ 

. 

; 
. 
-

p 

p 

; 

-
; 

p 

_ 

155 
137 
126 

_ 

14 

! 
244 

-
10 

107 

35 
108 
82 
88 
88 

108 
91 

34 
105 
95 

68 
65 

52 

39 
44 

64 

5110 

5185 

64 

113 

66 

12 
23 

65 

97 

42 
5,26 

6,22,25,26 
2,22,25,26 

40 
42 
42 

5.26 
5.26 

2,4.5.22.25.26 
40 

2.4.5.22.25.26 
12 
5 

22.25.26.40 
5.26 

12 
42 

2.26.37 
42 

22.25.26,40 
40 

22,25,26.40 
22.25,26,40 
22,25.26.40 
22.25.26.40 

40 
22.25.26.40 

40 
40 

22.25,26.40 
22.25.26.40 

40 
22.25.26.40 
22.25.26.40 

40 
42 
12 

22.25,26,40 
40 
12 
43 

22,25,26,40,41 
12 

22.25,26,41 
40 

22.25.26.40,41 
22.25,26,31 

40 
22.25.26,40 

12 
40 

22,25.26.40.41 
12 
12 

4.5,22.25 
40 

2.26 
26 
40 
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I.D. 
(NEW) 

BE113 
BE114 
BE115 
BE116 
BE117 
BE118 
BE119 
BE 120 
BE121 
BE 122 
CHOO 
CHOOO 
CH001 
CKOO 
CKOOO 
CK001 
CK002 
CLOO 
CLOOO 
CL001S 
CL002S 
COOO 
COOOO 
COOOl 
CO002 
CO003 
CO004 
CO005 
CZOO 
CZOOO 
CZ001S 
DOOO 
DOOOO 
DO001 
DO002 
DO003 
DO004 
DO005 
DO006 
DO007 
FROO 
FROOO 
FR001 
FR002 
FR003 
FR0O4 
FR005 
FR006 
FR007 
FROOe 
FR009 
FROIO 
FR011 
FR012 
FR013 
FR014 
FR015 
FR016 
FR017 
FR018 

SITE NAME 

Hanford DC 6 

DB10 
Hanford 107D-2 

• US Govemment 
Hanford 199-N-15 

•Hanlord 199-K-19 
US Govemment 
DC-14 

• US Government 

C H E L A N C O U N T Y 
Norco No. 1 

C L A R K C O U N T Y 
Evergreen School District 114 
Cody. L. 

C L A L L A M C O U N T Y 
• Olympic Hot Springs 
• Sol Due Hot Springs 

C O L U M B I A C O U N T Y 
Barton, George 
Ferrell, L, 

• Ferrel. Robert 
US Amry Corps of Engineers 
US Amrry Corps of Engineers 

C O W L I T Z C O U N T Y 
Green River Soda Springs 

D O U G L A S C O U N T Y 
Welch 
La Bonte. Lloyd L. 
Flaming & Evenhus 
Welch, Dean 
Sagebaish Flats 
DNR Pixlee 
Isaak, John 

F R A N K L I N C O U N T Y 
Dixon, Norman, 2 

• Pasco Navy Base.'Port of Pasco 
N P R R Y A . Miller ice plant 
Westem Fami Service 
Nakamura 
Hageman, Marvin 
US Bureau ol Reclamation 
Jones & RusselLEddie 8. Connie 
Foster. Chns 
West 15 Domestic Water, he. 
Bergland Fanns 
Sunset Domestic Water Assoc 
White Bluff/Greg Allan 
Turner, Richard 
Cleawfflter Domestic Assoc 
Circle H Land. 3 
Nakamura. H. 
Hummel. Ed, 
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DATE 

1984/06/06 

1978/04/18 
1979/04/18 
1977/04/27 
1979/04/18 
1979/04/18 

1979/04/17 

1980/08/19 

1961/01/27 

1983/08/26 

1982/07/28 

1988/04/15 
1970/08/28 

1988/09/07 

1988/09/14 

1983/07/20 
1983/05/23 
1988/09/09 
1988/09/09 

1988/04/12 
1983/07/25 

1983/05/18 

1988/04/13 

LAT N, 

. 
463518 

-
464201 
464135 
464030 
463921 
464211 

. 
463928 

-47-22,11 

453650 
-45-38 34 

- 47-58,60 
- 47-58.10 

-
. 

463502 

463450 

-

- 47-14,65 
471946 

-
-
-
-
-

461742 
461538 

461405 

. 
462133 

. 
462000 
462813 
462740 
462832 

. 
462501 
462321 

. 
462737 

-
462357 

LONG.W. 

_ 
1192741 

. 
1193208 
1193200 
1193351 
1193513 
1192835 

-
1192614 

120-1800 

1223157 
121-1587 

123-40.90 
123-5180 

-
-

1180100 

-
1180205 

-

120-00.78 
1200049 

-
-

-

1190836 
1190554 

-
1190250 

-
1191041 

-
1184559 
1190908 
1191150 
1191337 

, 
1191251 
1191415 

-
1185625 

-
1185617 

TWP. RNG 
N, 

13 
13 
13 
14 
14 
14 
14 
14 
14 
14 

22 

02 
02 

29 
29 

09 
12 
13 
13 
13 

10 

20 
21 
22 
22 
23 
23 
27 

09 
09 
09 
09 
09 
10 
10 
10 

27E 
27E 
27E 
26E 
26E 
26E 
26E 
27E 
27E 
27E 

20E 

02E 
04E 

08W 
OOW 

39E 
36E 
38E 
38E 
38E 

04E 

22E 
22E 
22E 
22E 
25E 
26E 
28E 

29E 
30e 
30E 
30E 
31E 
29E 
30E 
32E 
29e 
29E 
29E 
29E 
29E 
29E 
29E 
31E 
31E 
31E 

SECPART. 

26 
28 
29 
14 
23 
28 
32 
18 
29 
33 

26 

35 
24 

27 
32 

22 
01 
26 
27 
27 

02 

12 
12 
19 
19 
27 
20 
26 

02 
18 
20 
27 
07 
09 
23 
23 
03 
05 
06 
16 
20 
31 
32 
04 
21 
33 

SEC, 

G 
C 

-
M 
D 
G 
L 
H 

-
G 

M 

M 
N 

K 
C 

C 
E 
E 
J 
L 

G 

B 
G 
E 
E 
L 
D 
C 

G 
HorJ 

L 
F 
E 
R 
H 
J 
H 
R 
C 
A 
N 
N 
R 
P 
H 
B 

TEMP, T EMP,C 
degC TYPE 

60.2 
21.0 
264 
325 
24 0 
20.7 
22,0 
22,5 
57,2 
20,5 

35,7 

22,0 
24,1 

485 
51.0 

21,1 
220 
20 0 
23,3 
23 9 

25,0 

220 
20.0 
20.0 
228 
33,0 
293 
20,0 

22,1 
21,0 
21,1 
205 
24,6 
20,0 
200 
23,0 
220 
30,0 
23.0 
222 
250 
24.5 
21 1 
21,5 
248 
220 

B 

. 
B 
F 

F 

-
-

8 

-

S 

-
M 

-

F 

. 
F 
F 
F 

B 

-
F 
F 
B 
S 
F 

F 
F 
F 

-
-
-

F 

-
-

F 

-
F 

-
-

F 

. 
B 

-

)EPTHC )EPT1-
m TYPE 

1324 
168 
257 

24 
28 
24 
16 
17 

1017 
20 

1495 

77 
90 

-
-

305 
241 

74 
116 
116 

-

264 
234 

83 
226 
396 
363 
247 

144 
315 
314 

37 
168 
118 
194 
91 

168 
305 

20 
293 
285 
227 
113 
399 
356 
213 

D 

D 
L 

D 

-
D 

L 

-
D 

-

D 
L 
D 
D 
D 

D 

-
D 
D 
D 
L 
D 

D 
D 
D 

L 

-
D 

-
D 

-
D 

-
-

D 

-
D 

GRADIENTS(Deg 
A B 

37 

43 
854 

363 

-
-

45 

-

28 27 

-
-

-

-
41 

108 

. 

26 33 

. 

-
50 

. 

. 
29 
29 

. 
33 75 

-
-

. 
, 
. 
. 
, 
. 

34 

-

REFERENCES 

31 

62 

1079 

1060 
1790 

41 

17 
26 
16 
6 

12 

10 

48 

274 

5 
19 

5299 
8 

6832 

. 
P 
P 

80 
72 

176 

158 

379 
2271 
1855 

151 

76 
57 
95 
95 

360 
38 

246 
212 

57 
13248 

P 

-

P 

-
. 

P 

_ 
P 

-
. 

P 

. 

34 
22 
20 

-
81 
81 
46 

122 
160 

7 
163 
170 
148 
103 
125 

53 

2.26 
40 
12 

22.25,26,40 
40 

22,25,26,40 
40 
40 
12 
40 

4,5.22,25,26 

40 
5 

19,32 
19,21,32 

43 
22.25,26,37 

22,25.26,40.41 
43 

40.43 

17.22 

5.26 
40 
42 
42 
37 

22.25,26,33 
42 

7,15,40 
22,25,26,40 

39 
40 

22.25.26 
40 
43 
40 
40 

40.43 
40 
43 
40 
40 
43 
40 

22,25.26,38 
40 
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l,D, 
(NEW) 

FR019 
FR020 
FR021 
FR022 
FR023 
FR024 
FR025 
FR026 
FR027 
FR028 
FR029 
FR030 
FR031 
FR032 
FR033 
FR034 
FR035 
FR036 
FR037 
FR038 
FR039 
FR040 
FR041 
FR042 
FR043 
FR044 
FR045 
FR046 
FR047 
FR048 
FR049 
FR050 
FR051 
FR052 
FR053 
FR054 
FR055 
FR056 
FR057 
FR058 
FR059 
FR060 
GAOO 
GAOOO 
GA001 
GA002 
GA003 
GROO 
GROOO 
GR001 
GR002 
6R003 
GR004 
GR005 
GR006 
GR007 
GR008 
GR009 
GR010 
GR011 

SITE NAME 

Rowe Farms 
USBR Drainage Obs. 
Stephens. AMnE, 
Rohfeld, Richard 
Washbum, Hiram E,& Rachel A, 
Casey. Michael 
Winebarger, Jim 

• US Bureau of Reclamation 
N 16 Dom. Water Assoc , Inc 
Coordes, Henry 
Greenfield Fami/Mel McLane 
Lowe. Walter 

• US Bureau of Reclamation 
US Bureau ol Reclamation 
Bailie 
Price, Anthon 
Wahluke Water Associabon.Inc, 
Bailie, Leon 
Connell City 8 
Loeber, E C. 
Connell City. E C Loeber 
Pepiots. Inc 
Cockrans 
USBR Block 24 Obs 

•US Govt/Othello AFB 
Michol. John 
Alexander. H. D 
Rattibuti. Corrin 
Rathbun. Comn. 3 
Kummer Farms 
Wirtf i .eariW 
Andrews, Clyde 
Connell City 

'Connell City 4 
Hart, Frank 
Hart 
Hari. Dick 
Welch, Norman A. & Dean 
Connell City 6 
Hudlow. Floyd S, 
Heider. Walter 
Gillis, Vemon 

G A R F I E L D COUNTY 
Scott, Jim 

•Pomeroy City 4 
Bume, Diane 

GRANT COUNTY 
Pacific First Bank 2 
Pacific First Bank 1 
Pacific First Bank 3 
DNR East Priest Rapids. 1 
Baney, Curt 
Gearhart. Frank 

• US Arrrry/AEC Hanford 90 
Hanford 93-93 
Barker. Paul 
Amold, Greg 

•US Govt/AEC Hanford 6 
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DATE LAT. N. LONG.W TWP,RNG. SECPART, TEMP. TEMP,DEPTHDEPT)-GRADIENTS(DegC/Km) HEATFLOV\FLOW FLOV SWL. 
N SEC. degC TYPE m TYPE A B S mW/sqm l/m TYPE m 

REFERENCES 

1988/02/21 

1968/09/12 

1953/01/01 

1988/09/13 
1988/02/27 
1988/02/26 
1983/07/26 
1983/07/22 

1988/04/14 
1983/07/21 

1988/09/17 
1967/02/13 
1988/09/14 
1988/09/14 

1970/09/24 

1983/08ra3 

1960/05/24 

1983/07/28 

1983/07/27 
1971/10/08 

1983/07/26 

1958/01/07 

. 
463319 

. 
, 
-

463124 
. 

462955 
-

463222 
463729 
463751 
463621 
463747 

- 46-36 77 
. 
-

463538 
463835 

-

464042 
464321 
464043 
463904 

-
. 

. 
-

463915 
. 
-
. 
. 
-

-
464046 

-
-

. 

. 
464217 

. 
464039 
464406 

- 46-44 05 
464407 

-
464137 

. 
1190750 

. 
-
, 

1191203 

. 
1191110 

. 
1185534 
1191852 
1191636 
1191536 
1191202 

119-07 28 
. 
. 

1190843 
1185224 

. 

1191847 
1191048 
1191322 
1191300 

-
-

-
-
. 

1185130 
-
. 
. 
-
. 

. 
1182110 

. 
-

_ 
-

1195322 
-

1195350 
1193818 

119-38,38 
1193918 

-
1194136 

11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

12 
12 
13 

13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 

32E 
29E 
29E 
29E 
29E 
29E 
29E 
29E 
29E 
31E 
28E 
28E 
28E 
29E 
29E 
29E 
29E 
29E 
31E 
31E 
31E 
31E 
34E 
28E 
29E 
29E 
29E 
31E 
31E 
31E 
31E 
31E 
31E 
31E 
32E 
32E 
32E 
32E 
32E 
33E 
33E 
36E 

40E 
42E 
42E 

24E 
24E 
24E 
23E 
23E 
23E 
25E 
25E 
25E 
25E 
25E 

29 
01 
05 
06 
16 
17 
23 
28 
34 
10 
09 
11 
13 
08 
13 
16 
16 
23 
01 
14 
14 
34 
30 
28 
09 
19 
32 
08 
09 
15 
26 
27 
36 
36 
02 
13 
13 
30 
31 
18 
21 
19 

14 
31 
33 

05 
05 
05 
13 
23 
26 
01 
01 
02 
18 
21 

N 
E 

-
K 
N 
K 
A 
F 
B 
M 
L 
E 
N 
H 
K 
D 
D 
P 
E 
C 
R 
G 
M 
C 
A 
Q 
N 
M 
J 
C 
L 
J 
H 
J 
P 
E 
E 
F 
D 
6 
N 
N 

J 
L 
G 

F 
F 
F 
D 
C 
A 
D 
D 
C 
Q 
B 

29.6 
225 
200 
200 
21,1 
23.0 
22,2 
20,0 
21,1 
225 
25,0 
22.0 
29,5 
205 
226 
23 9 
27,8 
23.5 
21.1 
206 
20,0 
22 2 
32 2 
21,5 
233 
210 
267 
468 
22,2 
203 
22 2 
25 2 
23.3 
25 0 
272 
25 6 
237 
228 
294 
200 
282 
295 

21,1 
23.0 
20 0 

25 6 
26,1 
244 
23 5 
21,1 
225 
275 
25,6 
20,5 
278 
22,2 

B 
. 
F 
F 
F 
. 
F 
F 
F 

-
_ 
F 
F 
B 
F 
F 

_ 
F 
F 
F 
F 
8 

. 
B 

F 
B 
B 
B 
F 
B 
F 
F 
B 

-
B 
F 
B 
F 
B 
B 

F 
F 
F 

F 
F 
F 

. 
F 
_ 
F 
B 

. 
F 
F 

333 
15 

136 
72 

112 
146 
175 
213 
169 
293 
247 
222 
341 
138 
210 
227 
318 
214 
404 
369 
306 
400 
355 

6 
263 
126 
182 
758 
332 
413 
274 
207 
337 
337 
242 
187 
232 
238 
305 
165 
351 
287 

317 
304 
47 

457 
393 
461 
296 
195 
125 
285 
68 

136 
172 
159 

D 

. 
D 
D 
D 

D 
D 
D 

-
-
-

D 
D 
D 
D 
D 

. 
D 
D 
D 
D 
D 

D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 

D 
D 
D 

D 
D 
0 
-

D 
. 

D 
D 
-

D 
D 

. 
-
. 

-
-

-
-
-
-
-
-
-

48 

-
-
-
-

-
56 

-
58 

-
-
-
-

. 
50 

. 
-
. 

38 

. 
-

. 
-

-
. 
-

. 

. 
-
-

53 

-

-
38 

-
-
-
-

46 

-
43 

-
-
. 

-
-
-

57 

-
47 

-
46 
28 

. 

-
39 
63 
73 

-
. 

57 

-
44 
42 

. 
36 

54 
43 

. 
-

63 

_ 
. 
. 
. 
. 
. 
. 

-
-
. 
_ 
. 

-
. 
. 
-
-

-
38 
48 

-
50 
. 
-

50 

-
50 

50 

-
50 

-

-

. 

. 

. 
-
-
. 
_ 
. 

77 

76 

. 
25 
30 
23 

204 
91 

. 
322 
114 

303 
227 

9118 
7570 
757 

1136 

197 

19 

265 

2790 

P 
P 
P 

-
P 

P 

-
. 
-

P 

P 
P 
. 
P 
P 
P 
P 

P 

P 

P 

26 
64 
87 

119 
123 
150 
129 
183 
178 
186 
145 
130 

126 
127 
23 

101 
102 
107 
176 

172 
68 

130 

134 

108 

2460 

341 

76 

34 

204 

P 

P 

-

P 

P 

91 

148 

-

268 

. 

10 

-

. 
76 

511 

57 
984 

-
_ 
-
. 
-
; 

p 
. 

24 
82 
38 
43 
55 

17 
39 
72 

23 
40 
43 
43 
43 
40 
43 

22,25.26.40 
43 
40 
40 
40 

22.25,26,40 
40,43 

5,26 
43 
43 
40 

40,43 
43 
43 
43 

22.25.26 
40 

6,22,25,26,40,41 
40 

40.43 
2.26.37.38.44 

22.25,26,37,38.44 
37.3844 

43 
44 
43 

22,25,26,40 
22.25,26,37,44 

22,25.26 
37,44 

43 
22,25,26 

43 
22,25,26,37,38,44 

22,25,26,40 

43 
22,25.26.40.41 

43 

43 
43 
43 
40 
43 
40 

22.25.2640.41 
5.26 

40 
43 

22,25.26,40,41 



GEOTHERMAL DATA BASE, LOW AND MODERATE TEMPERATURE RESOURCES. 
STATE OF WASHff^GTON-DESCRIPTlVE AND THERMAL DATA FOR WELLS A f d SPRINGS. 

File Name = GE0THDB1 W K l Last updated September 01.1993,byJE,S. 

ID. 
(NEW) 

GR012 
GRO 13 
GR014 
GR015 
GR016 
GR017 
GR018 
GR019 
GR020 
GR021 
GR022 
GR023 
GR024 
GR025 
GR026 
GR027 
GR028 
GR029 
GR030 
GR031 
GR032 
GR033 
GR034 
GR035 
GR036 
GR037 
GR038 
GR039 
GR040 
GR041 
GR042 
GR043 
GR044 
GR045 
GR046 
GR047 
GR048 
GR049 
GR050 
GR051 
6R052 
GR053 
GR054 
GR055 
GR056 
GR057 
6R058 
GR059 
GR060 
GR061 
GR062 
GR063 
GR064 
GR065 
GR066 
GR067 
GR068 
GR069 
GR070 
GR071 

S i l t NAME 

US Arniy Corps of Engineers 
• U S Amry 

Wahluke School 
Mattawa City 
DH5 
DH5 
Bird, Duane 

• A E C Hanford 7 
Myrick, Norman A. & Edith E. 
Grant County PUD. 2 
Grant County PUD. 2 

* US Govemment 
• U S Air Force 
* US Air Force 

Royal City 1 
Weitzel, Paul 
Metro Mortgage 
US Bureau of Reclamation 

Warden City 
• US Govemment 
• US Army Corps of Engineers 

George City 
Washington 
Quiney 
DOE George 

• WDOE Tst/Obs., Backfilled 
Metro Mortgage 11A 
Fann Man 
Bradshaw 
Metro Mortgage 
Metro Mortgage 20 
Clamo, Roy 
Sparte. Dave, 6 
Shinn, F. 
Tokunaga.Joe 
American Potato Company 
American Potato Company, 2 
Hirai, Tom 
Grant County Land Co, 
DNR 76-10 East Cole 2 
DNR 
Lauzier. Paul 
Moses Lake City 28 
Moses Lake City 14 
Moses Lake City 3 

• Moses Lake City 7 
Moses Lake City 5 
Moses Lake City 
Moses Lake City 
Moses Lake City 10 
Moses Lake City 4 
WBsdake City 
Moses Lake City 31 
Fode, Roy. 2 
F o d e l 
Fode. Roy, 2 
Shinn. Frank, 2 
Abrams 
Jett-Aero 2 
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DATE LATN LONGW, TWP,RNG SECPART, TEMP. TEMP,DEPTHDEPTI-GRADIENTS(DegOKm) HEATFLOVFLOW FLOV SWL 
N. SEC. deg.C TYPE m TYPE A B S mW/sqm l/m TYPE m 

42 

REFERENCES 

1959/10/28 
1983/07/27 
1983/07/27 

1982/08/19 
1958/01/07 

1983/07/27 

1963/03/28 
1983ra7/27 
1983A)7/30 

1982/08/18 

1982A)8/11 
1960/01/24 

1978/02/17 

1983/05/20 
1983/05/18 

1983/07/28 

1983A57/29 

1983/08/29 

1955A38ra2 
1960X)5/16 

1983/07/29 

_ 
464135 
464431 
464422 

_ 
. 

464440 
464427 

_ 
. 

465139 

. 

. 
465428 
465358 
465725 

_ 
465533 

. 

. 
. 

465501 

, 
. 
_ 
-

470308 

_ 
. 
. 
_ 
. 

470049 
470018 

- 47-0026 
470120 

-
_ 

470930 

-
470559 

. 
-
-
_ 

470803 
470750 

_ 
. 
-
_ 

-
. 
471024 

. 

. 

. 
-
-

1192245 
1195344 
1195423 

. 
1193832 
1192535 

-
-

1195633 

-
. 

1194517 
1193738 
1195356 

-
1192920 

. 

. 

. 
1190311 

. 
-
-

1194058 

-
-
-
. 
-

1193521 
1193235 

119-3173 
1191619 

-
. 

1194212 

-
1193026 

-
. 
-
. 

1191705 
1191633 

-
. 
. 
-
. 
-
. 

1190922 

. 
-
, 
. 
-

14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

25E 
27E 
23E 
23E 
24E 
24E 
25E 
27E 
23E 
23E 
23E 
24E 
24E 
24E 
25E 
23E 
256 
27E 
30E 
30E 
30E 
30E 
24E 
25E 
25E 
25E 
25E 
25E 
25E 
25E 
26E 
26E 
26E 
26E 
26E 
28e 
29E 
29E 
25E 
25E 
26E 
26E 
27E 
28E 
28E 
28E 
28E 
28E 
28E 
28E 
28E 
28E 
28E 
28E 
29E 
29E 
29E 
29E 
29E 
29E 

28 
24 
35 
35 
25 
28 
35 
34 
01 
21 
21 
01 
01 
01 
01 
23 
01 
31 
01 
10 
33 
33 
06 
15 
15 
15 
15 
23 
27 
28 
31 
31 
32 
34 
35 
26 
06 
06 
08 
35 
36 
36 
31 
04 
15 
15 
23 
23 
27 
27 
27 
28 
29 
29 
03 
03 
03 
04 
09 
14 

E 
C 
J 
P 
P 

. 
H 
L 
D 
J 
J 
G 
G 
G 
Q 
A 
f 
D 
G 
P 
K 
K 
A 
E 
E 
E 
E 
J 
N 
B 
F 
K 
C 
K 

SW4 
F 
K 
Q 
A 
M 
E 
G 
D 
L 
A 
Q 
D 
J 
C 
H 
R 
K 
M 
M 
B 
F 
F 
H 
J 
J 

22 8 
30 0 
230 
215 
233 
735 
20.0 
21.7 
222 
206 
215 
235 
24 5 
23 5 
20,5 
24,0 
25,3 
20 8 
23,0 
27,8 
23.3 
235 
200 
25 6 
22 4 
293 
255 
212 
212 
22 4 
204 
225 
205 
210 
23.2 
22.5 
200 
21,7 
230 
206 
20,0 
21.1 
25 0 
20 9 
25 0 
222 
23 8 
200 
20,6 
208 
214 
226 
21,1 
20.6 
22 5 
254 
29,0 
257 
20 5 
21.5 

F 
F 

. 
-

B 
B 

-
F 
F 
F 

-
F 
F 

-
-
-

B 
F 
F 
F 

-
F 
F 
F 
S 

-
-

B 
B 
B 
B 

-
-

B 

. 
F 
B 

-
F 

F 
M 
F 
F 
F 
B 
F 
F 
F 
F 
B 
F 
B 

. 
B 
B 
B 
S 
B 

198 
425 
129 
303 

1534 
1525 
128 
194 
312 
108 
53 

244 
279 
279 
277 
276 
239 
247 
299 
253 
299 
306 
54 

297 
270 
488 
491 
190 
228 
212 
216 
215 
137 
20 

165 
244 
210 
205 
220 
223 
157 
158 
233 
227 
312 
277 
292 
290 
211 
319 
211 
294 
212 
140 
366 
321 
322 
281 
98 

218 

D 
D 

-
D 
D 

D 
D 
D 

-
D 
D 

-
-
. 

D 
D 
D 
D 
D 
D 
D 
D 
L 
L 

L 
D 
D 
D 
D 

-
-

D 

D 
0 

-
D 

-
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
L 
D 

35 

40 

50 

41 
41 

49 

47 
45 

56 
36 
37 

33 

46 
39 
35 

43 
36 
49 
49 
49 

68 

47 

31 

946 
379 
379 

3785 

114 
265 

3785 
2044 
689 

1154 
1893 

38 

1211 

12036 

946 
3785 

P 

. 
-
-

-

-
P 
P 

P 

P 
P 

146 
117 
107 
80 

104 
83 

200 
6 
3 

214 
162 
183 

61 

53 

64 
8 

4391 

79 

45 

56 
37 

37 
42 

42 
32 

58 

42 

-
46 
88 
44 

-
-
. 

45 

-

-

. 
45 
45 

. 
45 

117 

9311 
681 

7570 
4542 

9349 
7097 
6245 
227 

6056 
5299 

, 
4239 
8327 
7456 

3406 

. 

. 
-
. 

P 

. 
P 

. 
P 

P 

-
_ 

P 
P 
P 

P 

. 

12 
8 

42 
43 

6 
20 
76 
47 

23 
8 
4 

31 
A 
5 

1 

77 

22,25 

22,25 

22,25,26 

22 

6, 

22,25.26,33 

22.25 

22 
22,25,26,31 

6, 

22,25,26, 

26, 

43 
,2640,41 

40 
40 
26 
12 
40 

.26.4041 
43 
43 
40 

.25.26,41 
,25,2641 

40 
40 
40 

,25,26.37 
,25.2640 
22.25,26 

43 
40.41 

.4041.43 
43 

22.25.26 
22.25,26 
.25.26.38 

40 
22.25.26 
,22,25.26 
22.25.26 

8.26 
22.25.26 

40 
40 

5.26 
40 
43 

37.38.44 
40 
43 
40 
43 

26.33.37 
26 
43 

25.2640 
3740,44 

43 
43 
43 
26 

22,25.26 
43 

26.37,44 
40 

22.25,26 
33,37,44 
33.37,44 
22,25,26 
33,37,44 



GEOTHERMAL DATA BASE, LOW AND MODERATE TEMPERATURE RESOURCES, 
STATE OF WASHWGTON-DESCRIPTIVE AND THERMAL DATA FOR WELLS AND SPRINGS, 

File Name = GEOTHOBi W K l Last updated September 01.1993. by J.E.S. 

ID. 
(NEW) 

GR072 
GR073 
GR074 
GR075 
GR076 
GR077 
GR073 
GR079 
GR080 
GR081 
GR082 
GR083 
GR084 
GR085 
GR086 
GR087 
GR088 
GR089 
GR090 
GR091 
GR092 
GR093 
GR034 
GR095 
GR096 
GR097 
GR098 
GR099 
GR100 
GR101 
GRI 02 
GR103 
GRI 04 
GR105 
GR106 
GRI 07 
GRI 08 
GRI 09 
GR110 
GR111 
GR112 
GR113 
GR114 
GR115 
GR116 
GR117 
GR118 
GYOO 
GYOOO 
GY001 
GY002 
KlOO 
KIOOO 
KIOOIS 
KI002 
K1003S 
KI004S 
KSOO 
KSOOO 
KSOOl 

SITE NAME 

Masto Farms 
Carnation 
Richards. Arch W 
Ottmar. Arthur 
American Potato 
Radach Farms 
Schmii i . Reuben 
Abram 1/Jett-Aero 1 
Hagman Construction 

• Quincy City 1 
• Wenatchee Apple Land Co, 

Auburn Packing Co., Inc 
Updegrave, V/Neveal, G 

•Moses Lake City 21 
Cole. E. B, 
Reinke Farms 
Powers. Tom 
Claassen. C C 
Claassen. Clint 
Franz, Hertj, 2 
Franz, Herb, 1 
Jantz, Joe 
Stuckey, J. Jantz 
NeibaurAVest 
Schorzman, Art & L M Etienne 
Ephrata Cily EPW-1 

• Ephrata City 
Ephrata City 

' Ephrata City 5 
Ephrata Cily 
EphrotaCitylO 
Ephrata City 

•Ephrata City 2 
•Ephrata City 

Hansen, Charies L, 
Hutterites 

— 
• Schell, Harvey, 2 

Schell, Harvey 
* Soap Lake City 

King, Bud 
Lester, Edna M 
Schafer, Jeny 
DNR 

— 
Dormaier 
Bolyard, James L 

G R A Y S H A R B O R C O t 
North Beach School District 
VO-MO 1 

K I N G C O U N T Y 
'Lester Hot Springs 

Valley View Christian Church 
• Goldmeyer Hot Springs 
• Scenic Hot Springs 

K I T T I T A S COUNTY 
USGSAMDOe Burtsank Creek 
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DATE 

1983A)7/30 
1983/09/06 

1983/05/17 

1955/08rt)3 

1983/07/29 
1983/07/29 

1955«7/22 

1955AD7/22 

I983ro9ra2 

1955/07/22 
1955/07/22 

i983ro9roi 

1983/09^1 

1955/07/22 

1982/07/27 

NTY 
1980/07/01 

1987/09/22 

1978A)8/16 

LAT, N 

. 
-

471000 
470902 

. 
470814 

_ 

471412 

_ 
. 

471147 
471101 

. 

. 

. 

. 

. 

. 
_ 
, 
_ 
. 

471948 

. 
471935 

471907 

471923 

. 
472032 

-
471745 

472318 

. 
473045 

. 

. 
_ 
. 
-

471403 
-47-14,27 

- 47-12,50 
472220 

- 47-2900 
- 47-4240 

464614 

LONGW 

:========== 
-

1190218 
1190549 

. 
1190201 

-
-
-

1195124 

. 

. 
1193053 
1191911 

_ 
. 
, 
. 
. 
-
_ 

. 

-
-

1193536 

1193530 

1193209 

. 
1193338 

_ 
, 

1190225 

-
1185959 

, 
1192903 

1192438 

_ 
. 
. 
-

1241229 
124-1147 

121-32 20 
1221036 

121-2310 
121-08 50 

1202610 

TWP. RNG 
N, 

19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
23 
23 
23 
25 
25 
25 

20 
20 

20 
22 
23 
26 

15 

29E 
29E 
30E 
30E 
30E 
30E 
30E 
30E 
23E 
24E 
24E 
24E 
26E 
28E 
29E 
29E 
29E 
30E 
30E 
30E 
30E 
30E 
30E 
30E 
24E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
28E 
30E 
30E 
SOE 

3oe 
27E 
30E 
27E 
28E 
29E 
28E 
28E 
28E 

12W 
12W 

10E 
OSE 
11E 
13E 

19E 

. SEC PART. 

15 
16 
03 
07 
13 
15 
17 
20 
19 
07 
09 
36 
26 
32 
07 
25 
35 
21 
21 
23 
23 
28 
28 
32 
30 
05 
08 
08 
08 
14 
15 
16 
16 
21 
03 
03 
10 
23 
26 
19 
26 
10 
27 
16 
24 
25 
26 

08 
08 

21 
28 
14 
28 

22 

SEC, 

A 
N 
E 
L 
F 
L 
M 
D 
F 
R 
E 
N 

JorK 
HorJ 

H 
C 
A 
F 
G 
A 
E 
R 
R 
K 
J 
Q 
M 
M 
N 
L 
H 
A 
B 
E 

f-JW4 
E 
M 
J 
G 
N 
G 
B 
E 
D 
L 
B 
C 

P 

M 
C 
B 
Q 

L 

TEMP, TEMPDEPTHC 
degC TYPE 

21.1 
28 8 
222 
23,0 
20.6 
24.0 
219 
25 8 
289 
21,0 

20 
200 
210 
222 
24 0 
263 
266 
264 
287 
21,9 
34 9 
28 6 
204 
21,1 
20,0 
320 
300 
30O 
280 
20 0 
25,5 
21,1 
290 
25,5 
20,6 
225 
300 
31,1 
214 
270 
250 
205 
22 8 
20,0 
29,2 
23,0 
244 

205 
35,6 

46,5 
21,5 
50,0 
470 

24,3 

B 
B 
F 

. 
6 

. 
B 
B 
F 
F 
F 
F 
F 

. 
B 
B 
B 
B 
B 
B 
B 
B 
8 
S 
F 
F 

F 
F 
F 
F 
F 

-
F 
F 

B 
F 
B 
F 
B 

-
-
F 
B 
8 
F 

-
B 

-
. 
-

B 

)EPTI 
m TYPE 

289 
191 
335 
284 
202 
360 
225 
311 
299 
131 
105 
64 

161 
217 
215 
406 
293 
323 
470 
219 
337 
181 
178 
383 
86 

-
305 
305 
137 
311 
564 
415 

79 
188 
204 
408 
640 
407 
171 
142 
476 
253 
196 
285 
189 
177 
72 

71 
1067 

72 

-
-

184 

D 
D 
D 

. 
D 

. 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 

D 
D 
D 
D 
D 

. 
D 
D 

D 
D 
D 
D 

L 
D 

-
D 
D 

L 

D 

)IENTS(DegC/Km) HEATFLOV\FLOW FLOV S W L . 
A B S mW/sqm l/m TYPE m 

REFERENCES 

54 

101 

35 

27 

40 

38 

44 
44 

69 

59 
116 

72 

28 

54 
106 
52 

91 
62 

93 

45 

45 
45 

8327 
7570 

56 
32 
40 
39 
34 
43 
68 
91 
47 

45 
45 
45 

. 
35 
35 
35 

-
35 

13248 

35 

36 

13 P 

19 
42 

6056 P 

112 
93 

113 

1892 
4353 
5545 
1514 
5678 
3501 

P 

-
P 
P 
P 

. 

6 
84 
69 
12 
65 
33 

72 

57 

- 2903 

- 2407 
- 2725 
- 10598 
- 5299 
- 6056 

- 5678 

- 8516 

- 11355 
53 

- 9830 

P 

P 
P 
P 

P 

P 

P 

P 

46 

41 

17 
61 
66 

7 
7 

87 
131 

117 

2 
110 
231 

64 

26 

59 

12 

33, 

6.22 

22.25.26. 
22. 

22. 

22.25,26,33, 
22.25,26,33 

22,25,26 
6,22 

22,25.26 
22.25.26 
22,25,26 

22 
22.25,26 

33 

,37.3844 
22,25,26 

4043 
40 

,25,26,44 
40 

,33,37,44 
25,26,33 

43 
25,26.40 

39 
43 

40,43 
4041 

.37,38,44 
,37.38.44 
.33,37.44 
,25,26,43 
,37,38,44 
.33.37.44 
33,37,44 
25.26.44 
33.37.44 
.37.38,44 

43 
24 
40 

22,25,26 
2640 

43 
4043 

43 
40 

.25.2640 
43 
40 

22.25 
16,4043 
,25,26,44 
25.2640 
,33.3843 

40 
25.26.38 

43 
22.25 

.22.25.26 
43 

40 
4.5 

19.21,29,32 
40 

19.29.32 
18.19.29,32 

2,22.25.26.40,42 

22 

6.22, 
22 

22,25.26, 

22. 

6 
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ID. 
(NEW) 

KS002 
KS003 
KS004 
KS005 
KS006 
KS007 
KS008 
KS009S 
KS010 
KS011 
KS012 
KS013 
KTOO 
KTOOO 
KT001 
KT002 
KT003 
KT004 
KTOOS 
KT006 
KT007 
KT008 
KT009S 
KTOIO 
KT011 
KT012 
KT013 
KT014 
KT015 
KT016 
KT017 
KT018 
KT019 
KT020 
KT021 
KT022 
KT023 
KT024 
KT025 
KT026S 
KT027 
KT028 
KT029 
KT030 
KT031 
KT032 
KTOSS 
KT034 
KT035 
KT036 
KT037 
LEOO 
LEOOO 
LE001 
LE002 
LE003 
LE004 
LEOOS 
LEOOO 
LE007 

SITE NAME 

Larson Fruit 
Larson FriJit Co. 
Larson Orchards 
Nash. Chet 
Badger/Bollinger 

• USGS/WDOE Umtanum 
Orcutt. Leland 
Clerf Spring 
Paleiek, Ron 
Ellensburg City 
Central Washington University 
Clerf. Howard 

K L I C K I T A T C O U N T Y 
Bingen City 2 
Heaney 
Mott, J. 
Daniel, L 
US Anny Corps of Engineers 
Riggleman Orchards 
Jeleniewski,Tom 
J, Neils Lumber Co. 

• Klickitat Mineral Springs 
DNR 81 Klickitat 

•Gas Ice Corp 10 
•Gas Ice Corp. 2 

Barrett. Charies M, 
Ban-ett 
Goldendale Cily 1 
Berk Bros, 
DOE Horse Heaven West 
Matsen 
Matsan.A.M. 
Matsen. A M 
Rinta, John, 1 
Pov<ers, Tom 
Hiner, Gene 
McBride, Clarence 
McBride Ranch. 2 

• Fish Hatchery Warm Spring 
• Smitti, G. 

Andrews, Robert 
• Smith. George 

« 
• Andrews/Smitti 

Andrews 
DNR Fsezell 
DNR 
Andrews. Robert 
Andrews. Robert 
DNRIvlercerN. 

LEWIS COUNTY 
SU8 
sun 
SU12 
SUM 
SU37 
SU4 
SU902 

03-Oct-93,page9 

DATE LATN. LOtgG.W, TWP. RNG. SEC PART. TEf*lP. TEMP.DEPTHDEPT)-GRADIENTS(DegC/Km) HEAT FLOWFLOW FLOV SWL, 
N. SEC. degC TYPE m TYPE A B S mW/sqm l/m TYPE m 

REFERENCES 

1983A)7/12 

1978/03/02 

1982/07/29 

1983^7/12 

1966/03/24 
1964/10/21 
1982/08/25 

1983/07/19 

1982/03/31 

1983W7/19 

1970/12/11 
1970/12/11 

1962^4/30 
1970/10/22 

1983/07/19 

, 
. 

464606 
. 
- 46-5337 

465111 
_ 
, 

465617 

. 

. 
470151 

- 45-43.15 
- 4S4212 
- 45-44 23 
- 45-4210 
. 
-
. 
. 
- 45-49 30 
- 45-4940 

454914 
454925 
455108 

. 

. 

. 
- 45-55,00 
. 
_ 
_ 

455257 

. 
455444 

. 
455340 

460045 
460045 

_ 
460143 
460016 

-
. 
-
_ 

455938 
- 45-57.73 

- 46-32 68 
-46-32.18 
- 46-32 35 
- 46-32,28 
-46-31.93 
-46-31,99 
.46-31,65 

_ 
_ 

1202532 
. 

120-23 45 
1202727 

. 
1195918 

-
1201829 

121-28,32 
121-24.66 
121-10,94 
121-14,11 

_ 
. 

_ 
121-08.00 

121-07.72 
1210658 
1210618 
1204629 

. 

. 
120-11.49 

_ 
_ 
. 

1200248 

_ 
1195204 

. 
1195926 

1195221 
1195355 

_ 
1195341 
1195429 

-
. 
. 
. 

1195223 
119-52,50 

122-50.81 
122-4946 
122-4946 
122-50.20 
122-50 52 
122-48 66 
122-5007 

15 
15 
15 
15 
16 
16 
17 
17 
17 
18 
18 
18 

03 
03 
03 
03 
03 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 

12 
12 
12 
12 
12 
12 
12 

19E 
19E 
19E 
19E 
19E 
19E 
20E 
20E 
23E 
18E 
18E 
20E 

HE 
11E 
13E 
13E 
17E 
11E 
12E 
13E 
13E 
13E 
13E 
14E 
16E 
16E 
16E 
20E 
21E 
22E 
22E 
22E 
22E 
23E 
23E 
23E 
23E 
13E 
23E 
23E 
23E 
23E 
23E 
23E 
23e 
23E 
23E 
23E 
23E 

01W 
01W 
OIW 
OIW 
OIW 
OIW 
OIW 

22 
22 
22 
35 
12 
28 
05 
06 
30 
35 
36 
27 

30 
34 
21 
31 
28 
05 
19 
23 
24 
24 
24 
19 
11 
11 
16 
27 
16 
27 
27 
27 
27 
13 
13 
29 
30 
04 
11 
11 
11 
11 
15 
15 
16 
16 
22 
24 
36 

07 
08 
08 
08 
08 
09 
17 

P 
R 
R 
H 
K 
C 
K 
A 
H 
E 
B 
A 

H 
K 
B 
M 
C 
E 
D 
E 
A 
E 
H 
C 
D 
D 
Q 
B 
L 
A 
A 
A 
P 
J 
R 
D 
D 
H 
N 
Q 
Q 
Q 
H 
H 
P 
R 
J 
B 
F 

A 
J 
J 
L 
N 
N 
H 

31.5 
20.0 
265 
20.0 
200 
286 
22 8 
20.0 
26,0 
20.8 
284 
210 

205 
214 
224 
221 
222 
21,1 
21,1 
27.0 
29.0 
20.1 
27,2 
23.0 
21,5 
20.9 
24.6 
231 
27.6 
28,2 
22.2 
21.1 
24 0 
27,2 
250 
25,5 
24.0 
238 
23.3 
23.5 
21.0 
210 
21.0 
25.2 
22.0 
222 
230 
245 
20,8 

25.2 
21.3 
25.7 
25.6 
24.7 
28 8 
312 

B 
F 

-
F 
B 
8 
F 

-
-
-

B 
F 

M 
M 
M 
M 
F 
F 
F 
F 

. 
B 
F 
F 

-
. 

B 
B 
B 
B 
F 
F 

-
B 
-

B 
-
F 
F 
F 

. 
F 
S 
F 
F 
B 

-
B 

B 
B 
B 
B 
B 
B 
B 

393 
127 
390 
21 

333 
310 
137 

-
61 

272 
262 
142 

88 
104 
150 
174 
238 
279 
47 

168 
. 

120 
90 
61 

329 
187 
271 
276 
457 
321 
262 
236 
248 
330 
442 
267 
257 

272 
272 
204 
63 

193 
275 
290 
290 
318 
294 
190 

565 
409 
578 
578 
540 
760 
847 

D 
D 

-
D 
D 
D 
D 

-
-
L 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 

. 
D 
D 
D 

-
L 
D 
D 
D 
D 
D 
D 

-
D 
-

D 
-

D 
D 
D 

L 
L 
D 
D 
D 
. 

D 

D 
D 
D 
L 
D 
L 
L 

-
48 

. 
-
-
-
-
-

37 
29 
26 

-
-
. 

51 

-
-
-

-
41 
49 
42 

49 

33 
35 
27 
34 
34 
33 
33 

50 
-
. 

33 
51 

. 
-
-

32 
61 

-

-
-
-
-

-
-
-

56 
167 
177 

-
48 

43 
38 
48 

. 

. 
43 

51 
-

37 

. 
44 

47 
48 
_ 
. 

35 
. 

41 

30 
33 
31 

31 

-
-

_ 
. 
-
. 

46 
-
. 
-
-
-
. 

58 
53 
42 

. 
-
-
-

71 

• 

_ 
. 
. 

78 
-
_ 
-
-
-
-
. 
-

-
-
-
. 
-

. 
, 

-
78 

36 
37 
31 
36 
36 
36 
36 

. 
, 

8706 
163 

. 
3634 
2271 
4164 

114 
-
-

7570 

. 
-
-

2271 
738 
57 

303 
-

341 

5678 
. 
_ 
. 
, 
-

6836 
3406 
9463 

. 
10674 
8024 

17600 

-
9462 

-
-

1438 

10787 
7570 

. 
15140 

-

. 
_ 
, 
_ 
-
. 

. 
N? 

-
P 

. 
P 

-
. 
-
. 

P 

-

. 
P 
P 
P 
N 
-
. 
N 

-
-
-
. 
P 
P 

. 
-
N 

-

N 

. 
-
-

P 
P 
. 
. 
-

-
-
-
, 
. 
. 

A? 
60 
14 
. 
7 

34 

-
38 

. 
-

67 

. 

. 
-

28 
226 

18 
A 
. 
. 
A 
-

-
0 

-
-

22 
17 
35 

-
39 
A 

38 

A 
A 

-
. 
0 

12 
20 
-

44 
-

. 

. 

. 

. 

. 

2.26.38 
42 
40 
42 

5.26 
22,25,26,3840 

42 
36 
40 

22,25,26.38 
6.22.25.26 

4042 

5 
5 
5 
5 

42 
42 
42 
28 

17.22,32 
5,26 

22.25,26,28.31.40 
22,25.26.31,40 

40 
26 

9,38 
6,22,25,26 

5,26,37 
6,22,25,26,33 

42 
42 
40 

22,25,26,38 
40 

22,25.26.38 
40 
11 

22,25,264042 
940 

22.25,26,31 
40 

22,25,26.40 
22,25.26 

9 
42 

26,38 
40 

5,26 

4.5,22.25,26 
4,5,22,25,26 
4.5,22,25,26 

4,5 
4,5,22,25,26 

4,5 
4,5 
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ID. 
(NEW) 

LEOOS 
LE009S 
LEOIOS 
LlOO 
LIOOO 
LI001 
LI002 
LI003 
LI004 
L1005 
LI006 
LI007 
LI008 
LIOOO 
LI010 
Lion 
LI012 
LI013 
LI014 
LI015 
LI016 
LI017 
LI018 
LI019 
LI020 
LI021 
LI022 
LI023 
LI024 
LI025 
LI026 
LI027 
LI028 
LI029 
LI030 
OKOO 
OKOOO 
OK001 
OK002 
OK 003 
OK004S 
OK005 
OK006 
OK007S 
PIOO 
PIOOO 
PIOOIS 
PI002S 
PI003S 
SKOO 
SKOOO 
SKOOIS 
SK002S 
SK003 
SK004 
SK005 
SK006S 
SK007 
SK008S 
SK009 

SITE NAME 

Longview 10 
Packwood Hot Spring 

' Ohanapecosh Hot Springs(USG 

L I N C O L N COUNTY 
' Odessa Oil Test Piezometer A 

Basalt Explorer 
Schafer, Jeny 
Schibel, Don 
Sahible 
Kissler, Bob 
Kissler 
Schaffer, Jeny 
Fink, Reuben 
Kramer, Robert A. 
Hardung, Joe 
Weizel. LeeRoy 
Weizel, L.R 
Iverson 

' Sprague City 
Jantz, MerliriK, 
Weishaar 
Weishaar 
Zagelow 
USGSWDOE Almira 
Schmierer, Atvin 
Nealey, Darwin 
USGSAVDOE Davenport 

'Wilbur SEC 
' Davenport City 6 

Davenport City 5 
Reardan City 
Washington Water Power Co. 
DDH-SF15 
Taylor 

O K A N O G A N COUNTY 
DOE TST3 
Ayres. Bob 
Gildroy 
Poison Lake 
Zissel. Charies 
Zosel, Ralph 
Hot Lake 

P I E R C E COUNTY 
' Longmire Springs 

Mount Rainier Fumaroles 
• Spring 

S K A M A N I A COUNTY 
• Bonneville Hot Spnngs 
' Rock Creek Hot Spnngs 

North Bonneville 2 
North Bonneville 3 
Bonneville driU hole 2 
Shiperds Hot Springs 
DNR81-Carson 

• St. Martin Hot Spririgs 
Green Life 1 

03-Oct-93.pag8lO 

DATE LATN, LONG.W. TWP, RNG 
N. 

SECPART. TEMP 
S E C deg.C 

TEMP DEPTH DEPTI-GRADIENTS(Deg OKm) HEATFLOWFLOW FLOV S W L . 
TYPE m TYPE A B S mW/sqm l/m TYPE m 

REFERENCES 

1972/09/13 

1983/08/31 
1983/08/10 

12 01W 17 
46-34.50 121-42.40 13 09E 32 
46-44,5 121-33.5 14 10E 04 

1983/061/03 
1983/08/04 

1983/08^2 
1983/08/05 

21 31E 10 
21 31E 10 
21 
21 
21 
21 

47-1636 118-5742 21 31E 
21 32E 
21 
21 
21 
21 
21 
21 
21 
22 
23 
23 
23 

47-34 55 118-56 07 24 
24 33E 23 
24 34E 30 

118-16 37 24 36E 16 
1184519 25 32E 35 
1180919 

471936 
- 47-20 0 

471627 
471737 

471749 
472347 

- 47-34,70 
473648 
473848 

1185444 
118-55 0 

1185024 
1183219 

1175852 
1184141 

31E 23 
31E 24 
31E 25 
31E 30 

32 
23 

32E 31 
34E 21 
34E 33 
34E 34 
34E 34 
35E 07 
38E 23 
33E 17 
32E 04 
32E 17 
33E 10 
31E 16 

47-5209 
47-49.08 
47-48.87 

- 48-10,54 

48-40 84 

25 
25 
25 
25 

118-28.76 27 
118-07,77 27 
118-05,92 27 

37E 21 
37E 21 
39E 15 
34E 01 
37E 22 
37E 26 

119-40 38 31 
36 26E 

119-29 92 37 26E 
38 
38 28E 
40 27E 
40 27E 

25E 27 
28 
25 

27E 05 
14 
15 
18 

- 4S3940 

- 45.38.90 
-45-39.16 

. 45-44 07 
- 45-43 70 

15 08E 29 
16 08E 23 
19 02E 19 

121-57.50 02 07E 16 
03 07E 27 

121-57.24 02 07E 39 
121-57.61 02 07E 

02 07E 
03 08E 
03 OSE 121-48.24 

121-47 70 03 QBE 
03 OSE 

39 
39 
21 
21 
21 
31 

M 
M 
F 
C 
8 
R 
D 
F 
C 
K 
C 
A 
H 
G 
L 
N 
J 

G 
J 
E 
P 
P 
A 
P 
L 
L 
D 
E 
P 
A 

0 
K 

NE4 
J 

H 
R 
A 

M 
B 
E 
K 
Q 
C 
F 
R 
M 

30.0 
38.0 
50.0 

30.5 
658 
21.0 
20.6 
283 
23,8 
21,1 
241 
20,0 
21,0 
24,9 
200 
22 2 
201 
214 
21,5 
28 7 
21,2 
216 
21,8 
270 
210 
21.9 
21.3 
24,0 
24,0 
200 
25,8 
31,7 
238 

227 
21,1 
206 
50,0 
200 
20,0 
500 

22.0 
72.0 
244 

36,3 
335 
35.5 
264 
282 
420 
27 8 
49.0 
410 

M 
F 
M 

F 
F 

792 

224 
1343 
293 
194 
195 
264 
211 
299 
227 
225 
253 
234 
197 
128 
153 
188 
212 
206 
232 
227 
310 
231 
225 
348 
297 
227 
259 
151 
258 
358 

44 
12 
134 

0 

B 198 
8 155 
F 

113 

914 

L 
D 
D 
D 
D 

D 
0 
L 
D 
D 
D 
D 
D 
D 
L 
L 
D 
D 
D 

D 
D 
D 

D 
D 

26 

42 

27 

37 

48 

59 

28 

35 
40 

143 
91 

168 

25 

55 

65 

83 
49 
46 
37 
48 
43 
55 

57 
35 

36 

131 
106 

166 

33 

110 

71 

22,25,26 
17,22.32 

29 

40 
40 

. 
-

84 
41 
42 
41 

38 
35 
35 

. 
35 
_ 

40 

70 

j r o D 

4164 

7229 
2650 

3217 

-
P 
P 

• 

112 

124 
60 

42 
61 

93 

8327 
79 
67 

568 

38 P 
19 P 

4,5,22,25,26,33.37,38.44 
44 
44 

22,25,26 
22,25,26.37.44 
5.6.22.25,26 

22.25,26.37.44 
40 
40 

22,25,26,37 
43 
43 

6.22,25.26 
7.15,40 

40 
22.25.26 
22.25,26 
22,25,26 

5.6,22,25,26 
22.25.26,38 

26,37 
5,26 

7,15,40 
16,4043 
22,25,26 

26,37 
5 
5 

5,26 

5 
42 
5 

17,22 
42 
42 

17,22 

190 
120 

265 

80 

100 

14 
17,22 

15 

17,18.19.22,32 
18 

5,26 
5,26 
18 

17.22 
5.26 

14.19,21,29.32 
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ID. 
(NEW) 

SITE NAME DATE LATN. LONG.W. TWP.RNG SECPART. TEMP. TEMP.DEPTHDEPTl-GRADIENTS(Deg.OKm) HEATFLOVFLOW FLOV SWL. 
N. SEC. deg.C TYPE m TYPE A B S mW/sqm l/m TYPE m 

REFERENCES 

SKOIOS 
SK011 
SK012S 
SK013S 
SNOO 
SNOOO 
SN001S • 
SN002S • 
SN003S ' 
SN004S • 
SPOO 
SPOOO 
SPOOl 
SP002 
SP003 
SP004 
SP005 ' 
SP006 • 
SP007 • 
SP008 • 
SP009 • 
SP010 ' 

spoil ' 
SP012 ' 
SP013 
WAOO 
WAOOO 
WAOOl 
WA002S 
WA003S 
WA004 
WA005 
WA006 
WA007 
WA008 
WA009 
WA010 
WAOll 
WA012 
WA013 
WA014 
WA015 
WA016 
WA017 
WA018 
WA019 
WA020 ' 
WA021 
WA022 
WA023 
WA024 
WA025 
WA026 
WA027 ' 
WA02S 
WA029 
WA030 
WA031 
WA032 
WA033 

Collins Hot Springs 
Trout Creek Drill Hole 
Mount St. Helens lava dome 
On- Creek Warm Springs 

SNOHOMISH COUNTY 
Garland Mineral Springs 
Kennedy Hot Springs(USGS) 
Gamma Hot Spring 
Sulphur Creek Hot Springs 

S P O K A N E COUNTY 
Cheney City 4 
Cheney City 5 
Cheney City 
Andert>erg. Gary 
US Govemment 
FaircNId AFB. 2 
US Govemment 
US Govemment 
US Govemment 
US Army, Fort George Wright 
Washington Water Power Co,.1-3 
US Air Force 
Fossen & GIsselburg 

WALLA W A L L A COUNTY 
Byeriy, Richard 
Warn Spr. Canyon Wamn Spr, 
Emmett LytKh warm spring 
Fulgham 
McDole. Joe 
Demaris, Eugerie & Leiarid 
Fulgham 
Hermari. J 
Miller 
Bing/Frost Ranch Ltd. 
Chvatal. Ed. 
Chvatal. Ed. 

Gilbert-Merry 
Tliomas.Sherman/dbaLowden Ranch 
Bing/Frost Ranch Ltd. 
Welch. E. C 
Buriingame. E C. 
Hart. Hariey D. 
Jaussand, Art 
McAuslan 
Wilson. I E. 
Estes or Durand 
Thomas. George 
Dept Ecology 
Dept, Ecology 
WDOE Tst;Obs„ Piezometer A 
College Place 

Walla Walla 
Crass, Billy J, 
Hanlon. Terry D 
Grieb, Bert 

- 45-48.70 
03 09E 31 

121-57.25 04 07E 21 
08 OSE 09 
10 10E 19 

47-53.35 121-20 50 28 11E 25 
48-07.1 121-115 30 12E 01 
48-09.1 121-03.7 31 13E 36 

32 13E 19 

23 41E 13 
23 41E 14 

1958/07/22 
1958«)7/22 
1958/07/22 
1958/07/22 
1958/07/23 
1958/07/22 
1977/10/12 
1958/07/22 

1983rt)5/16 

473320 
473542 
473948 
473654 
474110 
474047 
474005 
474355 

460128 
- 46-0143 

-46-0146 

1174459 
1173739 
1174353 
1174444 
1173346 
1172806 
1171826 
1173209 

23 
23 
24 
24 
25 
25 
25 
25 
25 
26 
26 

1983^8/13 460029 1183546 

1184445 06 
118-46 23 06 

06 
118-37,30 06 

06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 

igSSrasroi 460024 1182518 

1973/07/12 460014 1182818 

06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 

41E 
43E 
40E 
41E 
40E 
40E 
41E 
42E 
43E 
42E 
42E 

35E 
35E 
35E 
35E 

14 
08 
22 
03 
14 
34 
01 
11 
13 
20 
33 

32E 01 
32E 02 
32E 11 
33E 01 
33E 06 
33E 07 
33E 10 
33E 16 
34E 02 
34E 05 
34E 06 
34E 06 
34E 07 
34E 07 
34E 07 
34E 08 

06 35E 01 
06 35E 03 

35E 08 
35E 10 
35E 12 
35E 12 
35E 12 
35E 12 

18 
18 
18 
18 

35E 18 
35E 18 
36E 04 
36E 04 
36E 04 

Q 
P 
A 

NE4 

Q 
B 
L 
N 
R 
P 
R 
E 
A 
N 

W2 

Q 
Q 
B 
K 
R 
J 

hWV4 
D 
B 
J 
B 
N 
C 
P 
R 
B 
R 
N 
A 
P 
H 
L 
N 
R 
A 
A 
A 
A 
A 
A 
E 
N 
N 

50.0 
36.3 
88.0 
22,0 

C 29.0 
H 38.0 
D 65.0 
C 37.0 

222 
331 
29.1 
20.0 
20,5 
20.5 
20.0 
21.0 
200 
200 
21.0 
200 
200 

21,5 
22 0 
222 
318 
25.6 
20,0 
31.8 
200 
25.1 
25.6 
36.0 
37.8 
402 
40.7 
45.0 
40.0 
20.0 
20.0 
20.0 
250 
21,7 
20,0 
24 4 
222 
20.3 
36,1 
255 
26.1 
21,3 
213 
233 
222 
21,1 

8 357 

F 651 
B 651 

341 
154 
105 
123 
109 
60 
127 
18 
34 
49 
163 

L 
D 
-

-

-
-
-
-
D 

351 

305 
398 
46 
305 
222 
175 
366 
434 
544 
407 
407 
506 
366 
195 
416 
21 
350 
214 
381 
180 
194 
155 
396 
75 

399 
399 
178 
240 
195 
252 

D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 

D 
D 
L 
D 
D 
D 

89 141 

100 

100 

34 
56 

5488 

757 

3785 

5878 
2460 

P 

P 

-

-

82 
72 

55 

3 

5 
18 

189 

69 

70 

78 

42 

46 

67 

67 

75 

48 

64 
71 

37 
42 

56 

54 
61 

35 
46 
52 

128 

189 
73 2271 
- 1552 
- 1325 

- 1287 

- 5867 

- 2650 

- 3785 
- 4258 
- 2971 

38 
- 757 
- 7570 
- 757 
- 1703 
- 1136 
- 2271 

, 
P 
P 
P 

P 

P 

P 

P 
P 
P 
P 
P 
-
P 
P 
P 
P 

. 
14 
26 
7 

5 

70 

32 

42 
74 
18 
10 
3 
50 
0 
18 
31 
11 

13 

2725 
57 

1904 

P 
P 
P 

78 
88 
88 

17.22,32 
1.5 

17,22 
17,22 

29,17.19.22,32 
29.32 
19.29 
19.21 

43 
22,25.26,38.43 

22,25,26 
43 
40 
40 
40 
40 
40 
40 
40 
40 
43 

40 
32 
30 

4,5,22.25,26,43 
43 
43 
23 
43 

22,25,26 
43 

22,25,26.33.38 
43 
6 

22,25,26 
40,43 

43 
43 
30 
43 

22,25,26.30,3140,41 
22.25,26,30 

43 
22.25,26,30.31 

43 
22.25,26 
22,25,26 

40 
26 
6 

22,25,26 
43 
43 
43 
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ID. 
(NEW) 

WA034 
WA035 
WA036 
WA037 
WA038 
WA039 
WA040 
WA041 
WA042 
WA043 
WA044 
WA045 
WA046 
WA047 
WA048 
WA049 
WA050 
WA051 
WA052 
WA053 
WA054 
WA055 
WA056 
WA057 
WA058 
WA059 
WA060 
WA061 
WA062 
WA063 
WA064 
WA065 
WA066 
WA067 
WA068 
WA069 
WA070 
WA071 
WA072 
WA073 
WA074 
WA075 
WA076 
WA077 
WA078 
WA079 
WA080 
WA081 
WA082 
WA083 
WA084 
WA085 
WA086 
WA087 
WA088 
WA089 
WA090 
WA091 
WA092 
WA093 

SITE NAME 

= = = = = = S = S = S = = = = = = = = = = = = = = = = = : 
Richardson. Ross 8. Zella L. 
Baker 

Brown. Lyle R. 
Bamett. CW. 
Border. Lester A, 
Ruzicka or Prijsia 
Bossini. Louis 
Logan, John D. 
Baker 

' Baker & Baker 
OR WA RR «. Nav Co 
Martin, William C, 
Pac, Gas Trans, Co,, 1 
Pac, Gas Trans, Co., 2 

•Byeriey Farm, Inc, 
Taggart 
Harpe. William 
Harpe. William 
L.W, Weidert Farms, Inc, 
McDole. Joseph and Amalie 
McDole Famis 
McDole, Joe. 3 
Fulgham. Hilda M, 
Baker. Charies 
Kelly. Howard J, 
Washington State Penitentiary 

McKinnon. Jack C 
' Bortneyilla Power Admin 

Hydro Imgation 
GlucWBPA 
ArtJini. James 
Columbo 
Whitman Nafl. Monument 
Walla Walla College 
Walla Walla College Fartn 

'Walla Walla College 
Walla Walla College Famn 
DNR Christian 
State ol Washi ngton 
Walla Walla College 
Walla Walla CoHega 
Walla Walla College Farm 
Manuel or Magnoni 

' College Place 
' College Place City 

Richards 
• College Place 
• College Place 

Stone Creek Sanitarium 
Foundation FM. 3 
Walla Walla Comm. Coll. 
Walla Walla Golf Course 
Walla Walla Golf Course 
Blue Mountain Asphalt Co. 
D & K Farms 
DKFF 
General Foods Corp 
D 8. K Frozen Foods. Inc. 

03-Oct-93.page12 

DATE 

=======:=:===:t==== 

1982/06^23 

1971/09/20 

1946/11/21 

1972A)5«4 
1960/05/24 

1982/06/22 

LAT. N, 

========r=: 

. 

. 

. 

. 
-
. 
-

460054 

-
. 
-
. 
. 

-
460211 

. 

. 
-
-
. 
. 
. 
. 
-
-
-
-
-
460407 

-
-
-
-
. 
-
-

-
-
- 46-0293 

. 

. 

. 
460237 
460243 

. 
-
-
. 

460626 

-
-
- 46-05.39 

-
- 46-04 39 
. 
• 

LONG.W. 

—========= 
. 
. 
. 
. 
_ 
. 
-

1182149 
. 
. 
_ 
-
-
. 
. 

1184449 

. 
-
-
. 
-
. 
. 
. 

-
-
-
. 

1182420 

-
_ 
. 
. 
-
-
. 
-
-
-

118-22.30 

-
. 
. 

1182254 
1182254 

-
-
. 
. 

1181726 
-
-

118-20 30 

. 
_ 

118-21.51 
-
-

TWP. RNG 
N. 

: ^ r = ; 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 

==:===: 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
31E 
32E 
32E 
32E 
32E 
33E 
33E 
33E 
33E 
33E 
33E 
33E 
33E 
34E 
34E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35E 
35e 
35E 
35E 
36E 
36e 
36E 
36E 
36e 
36E 
36E 
36E 
36E 
36E 

SEC, 

r===s 
05 
05 
06 
06 
06 
07 
07 
07 
07 
09 
09 
10 
01 
29 
29 
36 
24 
26 
26 
30 
30 
31 
31 
35 
25 
36 
13 
23 
23 
23 
23 
24 
25 
25 
32 
33 
33 
33 
33 
34 
34 
35 
35 
35 
36 
36 
36 
36 
36 
36 
36 
10 
14 
17 
17 
19 
19 
19 
19 
19 

PART. • 
SEC, 

====== M 
R 
M 
N 
R 
8 
D 
E 
M 
L 
P 
J 

f̂ W4 
N 
N 

QorR 
Q 
H 
R 
N 
R 
J 
K 
K 
N 
-

R 
M 
M 
M 

SE4 
M 
F 
P 
F 
G 

GortH 
H 
L 
L 
N 
A 
A 
C 
C 
F 
F 
F 
F 
F 
R 
B 
P 
L 
L 
E 
F 
F 
F 
F 

TEMP. T EMP.D 
degC TYPE 

::======: 214 
272 
22.0 
21.7 
200 
200 
22,2 
20 0 
200 
22.0 
23 2 
228 
20.0 
267 
21,1 
24,0 
23.2 
24 4 
23.3 
256 
228 
278 
27,7 
306 
20.0 
26.7 
33,3 
200 
200 
200 
206 
20 0 
20.0 
20 6 
25,6 
21,1 
228 
24 0 
21,1 
240 
21.1 
20,5 
20,0 
20.0 
20.6 
205 
200 
21,1 
204 
20,6 
21,1 
20,5 
265 
39,1 
20.9 
200 
30.2 
206 
244 
21,7 

=====: F 
F 
F 
F 
F 
F 
F 

-
F 
F 
F 
F 
F 
F 
F 
F 

-
F 
F 
F 
F 
F 
B 
F 
F 
F 
F 
8 
F 
F 
F 
8 
F 
F 
F 
F 
F 
F 
F 
S 
F 
B 
F 
F 
F 
-
-

F 
F 
F 
F 
-
-

8 
S 
F 
B 
B 
F 
F 

EPTHD EPTVGF 
m TYPE 

======: 188 
554 
186 
189 
248 
168 
171 
184 
299 
352 
628 
123 
34 

195 
145 
310 
434 
335 
284 
276 
280 
412 
269 
310 
336 

37 
493 
175 
49 

157 
174 
175 
207 
188 
230 
232 
305 
217 
306 
219 
222 
310 
183 
245 
195 
213 
216 
186 
247 
216 
189 
234 
407 
716 
225 
48 

471 
250 
343 
69 

======: 
D 
D 
D 
D 
D 
D 
D 

-
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
0 
D 
D 
D 

D 
0 
D 
0 
D 
D 
D 
D 
D 
L 
D 
L 
D 
0 
D 
D 
D 
-
-

0 
D 
D 
D 
-
L 
D 
L 
D 
D 
D 
D 
D 

(ADEN 
A 

:===== 
-
-
-
-
-
-
-
-
-
. 
• 

• 

-

-
-

-
-
-
-
-
-
-
-
• 

-

-
-
-
-
-
-
-
-
-

47 
-

27 

-
-
• 
-
-
-
-
-
-
-
-
-

35 

-
-
-
-
• 

TS(Deg( 
B 

======= 48 
36 
54 

-
-

58 

-
-

28 

-

-
-
-

39 
26 

-
-
-
-
-

58 

-
-

46 
-

51 

-
46 
39 
42 

-
-
-

55 

55 
-

27 

-
-

41 
-
-

48 
34 
37 
48 
-

36 
36 
40 

38 
-
-
• 

REFERENCES 

56 

1703 
5980 
1892 
2975 
757 
757 

1136 
1514 
2176 
4542 

659 
76 
57 

170 
7570 

3406 
1355 
6056 
1892 

2839 
1703 
568 

3002 
. 

511 
1294 
3028 

_ 
1136 
1325 
291 

3974 
5893 

. 
4164 

3047 
. 
. 

1173 
378 

1703 
2801 

. 
568 

6813 
568 

, 
, 
_ 
. 

114 
-

3785 
643 

P 
P 
P 
P 
P 
P 
P 

. 
P 
P 
P 
P 
P 
P 
P 
P 
. 

P 
P 
P 
P 
. 
. 

P 
P 
P 
P 

. 
P 
P 
P 
, 

P 
P 
P 
P 
P 

. 
P 

P 
. 
N 
P 
P 
. 
. 
. 

P 
P 
P 

_ 
-
. 
. 
P 
-

P 
P 

15 
38 
2 
3 

57 
33 
4 

37 
2 

32 
35 
12 
15 
47 
47 
24 

47 
35 
81 
51 
. 

34 
9 
6 
8 

125 
-
7 

18 
46 
_ 
5 
3 

11 
14 
52 
_ 

41 

30 
. 
A 

28 
A 

11 

. 
A 

19 
A 

16 
-
, 

5 

18 
9 

22.25,26.30,43 
22.25.26.30,43 

22,25,26,30 
43 
43 
43 

22.25,26,30 
40 
43 

22,25.26.30,31 
30,31 

43 
43 
43 
43 

22,25.26.40,43 
22,25,26 

43 
43 
43 
43 
43 

22.25,26,37,43 
43 
30 
43 
43 

22,25 
43 

22.25,26,30,31,40,41 
43 
26 

22,25.26.30 
22,25,26,30 

43 
43 
43 

22,25.26.31 
43 

22,25.26 
43 

5,22,25,26 
30 
43 

22.25,26,30 
40 
40 

22.25,26,30 
22.25,26,30 
22,25,26.30 
22,25.26.30 

40 
22.25.26.37 
6.22.25.26 
5.22,25,26 

43 
6,22,25,26 

5 
30 
43 
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ID, 
(NEW)_ 

WA094 
WA095 
WA096 
WA097 
WA098 
WA099 
WAIOO 
WA101 
WA102 
WA103 
WA104 
WA105 
WA106 
WA107 
WA108 
WA109 
WA110 
WAI 11 
WA112 
WA113 
WA114 
WA115 
WHOO 
WHOOO 
WH001S 
WH002S 
WH003S 
WH004 
WTOO 
WTOOO 
WT001 
WT002 

wroo3 
WfT004 
WTOOS 
WT006 
WT007 
WTD08 
WT009 
WT010 
WT011 
WT012 
WT013 
WT014 
WT015 
YAOO 
YAOOO 
YA001 
YA002S 
YA003 
YA004 
YA005 
YA006 
YA007 
YA008 
YA009 
YA010 
YAOn 
YA012 
YA013 

SITE NAME 

Rodgers Can. 
* Rogers Canning 

Whitman College 
•Whitman College 
•Walla Walla City 5 

Walla Walla Country Club 
Chisholm. J. J. 
Walla Walla City 7 
Walla Walla School Dist. 140 
Smitti. Jeny D. 
Peterson, Ross 
Ireland, Ken 
McGregor 
McGregor Feedlot 
Gluck. Bill. 2 
Gluck 
Walla Walla College 
Power 
Union Pacific RR 
Grote 
Westem Farm Service 
Anderson. Don 

WHATCOM COUNTY 
Dort Fumarole Field 
Shennan Crater Fumaroles 

' Baker Hot Springs 
Baker Hot Springs drill hole 

WHITMAN COUNTY 
Moehne, Bill 
Dubois, L.D. 
Peterson, Cnjmp, 8. Kimball 
Roy Davis Estate 
Pullman City 

• Pullman City 
Pullman City 
Steiger. Alan 

•Pullman Cily 
'ColfaxCity. Clay St.well 

Colfax City 4 
Schlomer. John G. 
Stormant. Da/yl 
Colfax City. E. Glanvrtiod well 
Tekoa City 

Y A K I M A C O U N T Y 
Sharp, Jack 
Mount Adams Fumaroles 
Mabton 
Flower 
Boast Farms 
Johnson. Ray Y, 
Leyendekker. Arthur 
Green Acre Farnis, Inc. 
John. Mary 
Shinn 
Del Monte 

— 
Van De Graff Orchards, he. 
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DATE LAT. N. LONG.W. TWP.RNG. SECPART TEf*1P. TEMP.DEPTHDEPT>GRADIENTS(Deg.OKm) HEATFLOV*FLOW FLOV S.W.L 
N. S E C deg.C TYPE m TYPE A B S mW/sq.m l/m TYPE m 

REFERENCES 

1972A)5/24 

1972/05/24 
1960/07/29 

1982^8/30 
1970/09A39 

1983/03/29 
1983«)8/26 

1983ra8/25 

1973/11/27 

1974/05/22 

1982A)8/19 

======== = = 
460357 

, 
460421 
460311 

. 
_ 
- 46-02.89 

. 
_ 
. 

460912 
460756 

. 

. 
- 46-09.31 
- 46-02.9 
-46-16.04 

_ 
. 
. 
-

. 
- 48-45.8 

• 

463700 
463742 

. 

. 
_ 
. 
. 
_ 
. 

465220 

. 
_ 
_ 
-

_ 
. 
. 
_ 
. 
. 
. 

461602 

-
461358 

. 
461630 

1182048 

. 
1181944 
1181820 

. 
-

118-19.29 

. 

. 

. 
1185555 
1185405 

. 

. 
118-40.99 
118-22.3 
118-45,21 

-
. 
-
-

. 
121-40,2 

-

1180849 
1175823 

. 
-
. 
. 
. 
. 

1172204 

_ 
_ 
-
-

-

_ 
. 
_ 
. 
-

1201020 

. 
1201002 

. 
1200044 

07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
08 
08 
08 
08 
08 
08 
08 
09 
10 
11 
11 
12 

38 
38 
38 
38 

12 
13 
13 
13 
14 
14 
14 
15 
15 
16 
16 
17 
17 
17 
20 

07 
08 
08 
08 
08 
08 
08 
09 
09 
09 
09 
09 
09 

===== 
36E 36E 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
36E 
31E 
31E 
31E 
31E 
33E 
33E 
35E 
32E 
32E 
35E 
35E 
36E 

OSE 
OSE 
OOE 
09E 

45E 
37E 
39E 
44E 
45E 
4SE 
45E 
42E 
45E 
43E 
43E 
39E 
39E 
44E 
45E 

22E 
10E 
22E 
22E 
22E 
22E 
22E 
17E 
21E 
21E 
21E 
22E 
22E 

19 
19 
20 
20 
28 
31 
31 
33 
33 
33 
14 
21 
34 
35 
21 
21 
35 
13 
24 
14 
28 
26 

17 
19 
20 
20 

23 
15 
07 
12 
05 
05 
05 
27 
32 
11 
14 
22 
26 
32 
24? 

23 
01 
01 
11 
22 
22 
23 
01 
15 
26 
27 

n 
12 

R 
R 
H 
H 

- R 
J 
N 
D 
F 
J 
F 
R 
H 
C 
R 

SE4 
A 
C 
R 
0 
D 
H 

D 
G 
M 
M 

M 
A 
E 
Q 
B 
D 
D 
H 
N 
G 
N 

AorB 
K 
A 

8? 

B 
Q 
G 
J 
D 
M 
N 
D 
H 
M 
R 
J 
P 

28.8 
26.5 
22.2 
230 
235 
21.1 
20,0 
30.2 
22,2 
20,6 
24,5 
22,0 
254 
25,6 
310 
24,1 
20.5 
22,2 
22.2 
284 
25.0 
22 5 

900 
130.0 
44 0 
479 

20 0 
215 
26.5 
20,0 
20,0 
200 
210 
20 0 
20,0 
23.5 
21.0 
222 
222 
21.0 
244 

234 
50.0 
23.0 
22.0 
20.0 
22.2 
23.9 
27.8 
210 
28.5 
22.0 
20,3 
21,0 

F 

-
F 

-
F 
F 
F 
B 
F 
F 

-
-
F 
F 
8 
B 
B 
B 
F 

-
F 

-

. 
-
F 

F 

-
. 
F 
F 
F 
F 
F 

. 
F 

. 
F 
F 

-
F 

B 

-
B 
B 
F 
F 
F 
F 

-
B 
B 
B 
-

485 
485 
366 
366 
332 
523 
183 
425 
287 
183 
336 
38 

146 
154 
237 
290 
310 
215 
64 

283 
305 
182 

-
-

141 

79 
259 
192 
56 
50 
50 
51 
95 
70 

183 
229 
136 
117 

-
54 

300 

-
329 
166 
266 
309 
311 
572 

13 
295 
35 

166 
95 

D 
-

D 
. 

D 
D 
D 
D 
D 
D 
L 

-
D 
D 
D 
D 
L 
D 
D 
L 
D 
L 

-
. 

D 

D 

-
. 

D 
L 
D 
L 
D 
D 
L 
-

D 
D 
_ 

D 

D 
-

D 
D 
D 
D 
0 
D 
-

D 
D 
0 
-

- -
. 
. 
-

-
. 

75 

-
-

37 

. 
-
. 
. 

38 
27 
35 

. 

. 

. 

. 

. 
200 

. 

. 

. 
-
-
. 
-
. 
-
. 
, 
. 
. 
-

35 
. 

36 
43 

43 
-

33 
. 

27 

-
48 

-
-

40 

. 
-

37 

. 
92 

. 
-

42 

-
47 

. 
58 

. 
58 

. 

. 
-

. 
-
. 
, 

160 
-

176 
. 
. 

77 

. 

. 

. 

. 
-

38 
. 

33 
62 
. 
. 
. 
. 
. 

43 52 
286 
43 52 

-

. 

. 

. 
-
_ 
-
. 

53 
. 
-
-

-

60 

55 
-
. 

4164 
4277 
2680 
2680 
6510 
5678 
1514 

. 
2082 
783 

114 

3785 

-
. 

288 

378 

P 
-
P 

. 

. 
P 
P 

-
P 
P 

-
P 

-
. 

P 

P 

29 
29 
20 
20 
40 
32 
A 

-
40 
39 

8 

46 

-
. 

44 

237 

38 N 

30 P 84 
91 

23 - 152 
57 P 24 

231 

2120 
57 P 
34 P 

4928 

2271 

63 

104 
40 

. 

. 
9482 
6813 

151 

. 

. 
P 
P 
-

82 
83 
81 

162 
1 
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I.D. 
(NEVO 

YA014 
YA015 
YA016 
YA017 
YA018 
YA019 
YA020 
YA021 
YA022 
YA023 
YA024 
YA025 
YA026 
YA027 
YA028 
YA029 
YA030 
YA031 
YA032 
YA033 
YA034 
YA035 
YA036 
YA037 
YA038 
YA039 
YA040 
YA041 
YA042 
YA043 
YA044 
YA045 
YA046 
YA047 
YA048 
YA049 
YA050 
YA051 
YA052 
YA0S3S 
YA054 
YA055 
YA056 
YA057 
YA058 
YA059 
YA060 
YA061 
YA062 
YA063 
YA064 
YA065 
YA066 
YA067 
YA068 
YA069 
YA070 
YA071 
YA072 
YA073 

SITE NAME 

Ramirez, Christi 
Washington Fmit & Produce 
GrandviewCity 
GrancMewCily 
GrandviewCity 
John Haas. Inc. 
White Swari Fairgrounds 

'Showaway. Ida 
Decker. Bert C. 2 
Decker, Bert. Jr. (Decker 3) 
Decker. BertC 
Decker 8i Sons (Decker 4) 
Napyer, Lous 
Shellenberger. Nomian. 3 
Green Acre Farms, Inc. 
Danow 

• Decker Rarich (Decker 7) 
Corpus, Laura 
Eisenbeis, Chuck 
Oneil, Viola 
Oneal. Kari 
Gibson,Joann 

* Toppenish City 7 
Yakima Indian Nation Land Ent 
Gamache, Amos 

'Toppenish City 6 
Brownlee, Lany 
Duim. Gan-ett 
Granger Cily 

' Phillips, Lena 
•Sunnyside City 4 

Sunnyside City 3 
DNR Snipes Mountain 
Luther, Joe 
Newhouse, Steve 8< John 
Sunnyside Port District/City 7 
Evans, Bill 
White. John 
Simcoe Soda Springs 
Pace. W.B. 
Goudy, Steve 

'Goy«Jy. Albert A. 
'Mount Adams Seed 
Deckers. Sons 6 

' Stephenson, C and H 
Dufault, Maurice 
Stephenson 
Stephenson, C. and H 
Adanns. Dee 

' Siegner, Monte 
Poireir, Ray 

' Cartson, Sarah 
Han-ah City 
Rowe. Maurice 
Knight, Rick 
Barkes. Rey 
CL 8, Frank 
Wapato Irrigation Project 
Wapato City 

03-Oct-93. page 14 

DATE LAT. N. LONG.W. TWP.RNG. SECPART. TEMP. TEMP.DEPTHDEPTI-6RADIEf^S(Deg.C/Km) HEATFLOWFLOW FLOV SWL. 
N. SEC. deg.C TYPE m TYPE A B S mWfeqm Vm TYPE m 

REFERENCES 

1989A)9/13 

1974/04/11 
1974/06/13 
1989/09/15 
1989/09/26 
1989/OaiS 
1989/09/12 
1989/09/14 
1989/08/23 

1989/09/26 
1973/11/27 
1992rt)8rt)4 

1989/07/19 

1974/09/19 

1992A)8«)5 
1974/09/19 
1992/08/04 
1983/07/15 
1968/04/16 
1974/05/23 
1970/10«)6 
198Jra7/19 

1983rt)7/19 
^982ml•\o 

1989A)8/22 
1982K)8/18 
1974/06/13 
1989A)8«1 
1989/09/14 
1974/1 oral 

1989/08rt)9 
1989/09/15 
1974/lOrai 
1974./07/10 
1974/03^6 

1974/07/10 
1974/07/11 
1971/03/18 
1974/09/30 
1989/08/25 

. 

. 

. 

. 

. 

. 
462238 

. 
462122 
462009 
461916 
461904 
461954 
461943 
461850 
461812 

-
461821 
462137 
462020 

. 
461906 

462244 

-
462234 

461931 
462309 

-
461859 
461934 
461937 

. 
461847 
461842 

. 

. 
- 46-27.10 

. 
462340 
462340 
462811 
462759 
462758 
462602 

. 
462637 
462557 
462656 
462637 
462442 

. 
462421 
462342 

. 
462727 
462643 

. 

. 
-
-
-
-
-

1204312 
. 

1204005 
1203949 
1203910 
1204028 
1204146 
1204321 
1203930 
1203739 

_ 
1203734 
1202617 
1202651 

-
1202852 

-
1201942 

-
1202219 

. 
1202118 
1201002 

. 
1201148 
1200037 
1200035 

_ 
, 

1200708 
1200100 

. 
-

120-5740 

. 
1204803 
1204814 
1203822 
1203934 
1204101 
1203913 

, 
1204130 
1204446 
1203455 
1203508 
1203214 

_ 
1203641 
1203238 

. 
1202955 
12024S4 

-

09 
09 
09 
09 
09 
09 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

22E 
23E 
23E 
23E 
23E 
23E 
17E 
17E 
17E 
17E 
17E 
17E 
17E 
17E 
17E 
17E 
16E 
18E 
19E 
19E 
19E 
19E 
19E 
20E 
20E 
20E 
20E 
20E 
21E 
21E 
21E 
22E 
22E 
22E 
22E 
22E 
22E 
23E 
23E 
15E 
16E 
16E 
16E 
17E 
17E 
17E 
17E 
17E 
17E 
17E 
18E 
18E 
18E 
18E 
ISE 
18E 
18E 
19E 
19E 
19E 

13 
01 
13 
22 
22 
31 
05 
14 
14 
23 
26 
27 
28 
28 
35 
36 
05 
31 
16 
21 
30 
30 
32 
04 
04 
06 
09 
28 
03 
22 
33 
25 
25 
30 
30 
31 
36 
36 
36 
09 
25 
34 
34 
01 
02 
03 
14 
16 
16 
19 
09 
17 
26 
26 
30 
34 
34 
07 
14 
14 

H 
B 

SW4 
J 
L 
F 
Q 
D 
D 
L 
J 
Q 
B 
C 
B 
R 
Q 
N 
A 
K 
Q 
R 
D 
L 
M 
N 
A 
E 
H 
E 
B 
F 
F 
E 
H 
F 
E 
A 
G 
P 
Q 
K 
K 
F 

LofP 
L 
Q 
F 
H 
C 
N 
H 
L 
M 
Q 
J 
P 
E 
D 
M 

20.0 
21.1 
22.8 
21.2 
26.1 
21.1 
20.0 
22,0 
205 
203 
24.5 
290 
24 5 
200 
24.5 
23 5 
20 6 
238 
20,0 
205 
202 
230 
21.1 
23.5 
20,0 
270 
20,6 
205 
23.0 
21,1 
210 
20,0 
21,0 
20,6 
22.2 
21,5 
24.5 
267 
230 
32,0 
254 
22.5 
23.5 
24,2 
25,5 
255 
21,0 
316 
20,8 
21.5 
23.0 
20 5 
264 
328 
21,5 
220 
200 
20.5 
23,0 
222 

F 
F 
F 
B 
F 
F 

. 
8 
8 
B 
F 
B 
8 

. 
8 
F 
8 
B 

. 
-
F 

F 
B 
F 

8 

. 
-
F 

. 
8 

F 
F 

-
F 
8 
B 

-
B 
-
B 
8 
B 
8 

-
B 
8 

. 
B 

. 
B 
F 

-
-
F 

-
. 
F 

49 
85 

291 
429 
394 
121 
59 
35 
23 

213 
305 
460 
268 
99 

245 
297 
202 
318 

18 
19 

254 
254 
64 

312 
19 
11 

256 
16 

236 
77 
13 

480 
354 
270 
91 

128 
322 
401 
284 

-
333 
137 
139 
358 
265 
301 

. 
302 
233 
1S4 
122 

-
16 

448 

. 

. 
156 

-
20 

305 

D 
D 
D 
D 
D 
D 

-
D 
D 
D 
D 
D 
D 

-
D 
D 
D 
D 

-
-

D 

D 
D 
D 

-
D 

-
D 

D 

. 
D 
D 

-
D 
D 
D 

-
D 
. 

D 
D 
D 
D 

-
D 
D 

-
D 

-
D 
D 

-
. 

D 

. 
D 

370 
39 
39 
30 
39 

38 

37 
37 

. 
39 

. 
39 
39 

39 

34 
39 

34 

27 

37 
39 

40 

68 
34 
51 
44 

62 
38 

90 

900 

34 
34 

34 

34 
34 
34 
34 

] 
34 

-
_ 

378 
3535 
7570 

9640 
1325 

-
. 

6056 
3478 
5678 
6813 

64 
6435 

-
. 

38 
38 

160 
64 

8895 
1136 
227 

76 

-
3785 
227 

4542 
1400 
6245 
568 
189 

2271 

P 
P 
P 

P 
P 

-
. 
-
-
-
. 
-
-
-
. 
-
-
; 

p 

p 

. 

N 

-
-
. 

P 
P 

. 
P 

15 
36 
57 

49 
11 
10 

3 
29 
28 
60 
32 
63 
75 

113 

82 
5 
3 

; 
8 

3 
4 

3 
21 
A 
2 

23 
4 
9 

12 
14 
3 

3785 

45 
57 

2631 
6435 
4391 

76 
49 

38 
189 

227 
5678 

150 

106 
105 
34 
29 
59 

4 
118 

4 
A 

91 

2,22 
2,22 

2 
2,22. 

2.22 

2,6. 
2.22 

2,22 

2,6.22,25. 

2.3.22. 
2,22, 

2.22, 

2.22. 
2.22. 
2,22 
2.22 

2.6, 
2,22, 

2,22, 

2. 

42 
42 
42 

2 
42 
42 
40 

2 
22.2540 
,25,26.40 
,25,2640 
,22.2540 
,25.2640 

40 
,25.2640 

4042 
,22.25.26 
.25.2640 

40 
40 
10 
40 
42 

,25,26.40 
42 
40 

,264041 
40 
40 

1042 
40 

240 
40 
42 
42 
40 

40,42 
.25,26,37 
,25,26.42 

32 
,25,26,33 

40 
.25.2640 
,25.2640 
,25.26,40 
25,2640 

40 
22.25.26 
25.2640 

40 
25,2640 

40 
.22.25.40 

42 
40 
40 
10 
40 
40 
42 
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ID. 
(NEW) 

YA074 
YA075 
YA076 
YA077 
YA078 
YAQ79 
YA080 
YA0S1 
YA082 
YA083 
YA084 
YA085 
YA0S6 
YA087 
YA088 
YA089 
YAOOO 
YA091 
YA092 
YA093 
YA094 
YA09S 
YA096 
YA097 
YA098 
YA099 
YAIOO 
YA101 
YA102 
YA103 
YA104 
YA105 
YA106 
YA107 
YA108 
YA109 
YAIIO 
YA111 
YA112 
YA113 
YA114 
YA11S 
YA116 
YA117 
YAllS 
YAlig 
YA120 
YA121 
YA122 
YA123 
YA124 
YA125 
YA126 
YA127 
YA128 
YA129 
YA130 
YA131 
YA132 
YA133 

SITE NAME 

Wapato City 
Johnson, F. 
Lynch. B. 
Everts 8. Walsh. John 8. Dori 
Strothers, Kelly 
Young, James 
Green, Clayton, 8. Babcock 
Peters, Charies A. 
Morrison Fnit Co., Inc. 
NardiiTTi. Ermanno 
Rashford. George B. 
Schmidt Orchards. Inc. 
Soost Brottiers 
Weattierly. 8 
Dahl.T. 
Valley Famns 
Dahl.T. 
Clyde 
Lynch, Bob 
Roza Investment Co. 
Gartetson 
Clyde, Pat 
DNR Ramsier 
Clyde 
Gannmie, W/Lloyd Gan-etson Co 
Schmidt, Dave 
Leach, Meier, Olsen 
Schmidt, Dave 
J J 8, G Investtnent 
Baldwin. John 
Hanrahan. P. 
Ambrose Farms 

Van Leuven. Miles 
Houghton Farms 
Sandlin, J. 
Sandlin Famis. Inc., 2 
Best. Peter C 
De La Chapelle, Charies 
Gay,H, 
Monson, Arvid 

Evans Fmit 
Spauld R. 
Rowe Farms 
Rowe Famis 
De La Chapelle, 2 
De La Chapelle, C 
Shelton, C.L. 
White 
Ridout, Tom 
Cohodas-Lancaster-Frank Co. 
Palmer, Don 
Catlin, Ida 
Hull Ranches, Inc. 

'Wiley. Robert 
Valley Roz Orchards. Inc. 
EyIe. Alex 

• Hansen Fmit 
' Hansen Fmit 

DATE LAT N. LONG.W. TWP.RNG. SECPART. TEMP. TEMP.DEPTHDEPTl-6RADIENTS(DegOKm) HEATFLOWFLOW FLOV SWL. 
N. SEC. degC TYPE m TYPE A B S mW/sqm l/m TYPE m 

REFERENCES 

1977/09/19 
1977/06/08 
1982/06/10 

1977/03/22 

1967/03^2 

1977/06/30 

1983ra7/15 

1979/11/13 

1980/11/12 

1977/06/20 

1983/06^9 

1982/08/21 

1982^8/20 

1973ra6ra6 

1972^5/22 
19S9raa/17 
1989rt)8/29 
1974/06/14 
1974/06/14 

. 
. 
. 

462810 

-
_ 

_ 
. 
. 
. 
-

. 
, 
. 
. 
. 
. 
. 
462722 

- 46-27.53 
. 

46-26 10 
- 46-26 70 

-

-

. 
_ 
. 
. 
-
. 

46-25 84 

. 
462451 

. 
462510 

-
. 
- 46-24.57 
-
. 
- 46-25 00 
_ 

46-3238 

. 
-
-
. 
_ 
. 

463201 
463025 
463018 
463007 
463008 

-
. 
. 

1201628 
-
. 
. 
. 
. 
-
. 
-
_ 
. 
-
. 
-
. 
. 

1201437 
120-13,50 

. 
120-12,15 
120-13,75 

. 
-
. 
, 
-
-
. 
, 
_ 
. 
. 
. 

120-10,53 

. 
1200921 

. 
1200723 

-
-

120-04,51 
-
. 

20-07,13 

120-46 36 

. 
-
. 
. 
-

1204130 
1203226 
1203207 
1203311 
1203237 

2 
2 
2 
2 
2 
2 
2 
2 

19E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
22E 
22E 
22E 
22E 
22E 
22E 
22E 
22E 
16E 
16E 
16E 
17E 
17E 
17E 
17E 
17E 
18E 
ISE 
1SE 
18E 

15 
01 
01 
02 
03 
04 
05 
06 
10 
11 
12 
13 
13 
05 
06 
06 
06 
07 
07 
07 
08 
16 
16 
17 
17 
17 
18 
18 
20 
20 
20 
21 
21 
22 
22 
22 
22 
22 
26 
36 
19 
21 
26 
28 
29 
29 
30 
30 
12 
15 
17 
04 
05 
05 
14 
16 
23 
26 
27 
27 

A 
M 
R 
H 
H 
L 
R 
A 
F 
J 
K 
M 
R 
B 
L 
P 
Q 
A 
F 
F 

NW4 
C 
P 
8 
D 
Q 
R 

-
A 
D 
M 
B 
J 
D 
E 
G 
G 
K 
F 
K 
N 
N 
K 
M 
N 
N 
C 
G 
N 
E 
D 
N 
H 
J 
E 
A 
N 
C 
G 
H 

208 
281 
21.5 
235 
200 
22 2 
21.1 
220 
20,0 
22,2 
222 
233 
292 
285 
292 
25.6 
29.6 
33.1 
306 
275 
33.1 
24.7 
28.1 
248 
38,1 
28,9 
23 8 
289 
25.0 
20,6 
222 
27.0 
20.O 
20,0 
20 0 
24,0 
35.2 
256 
25.5 
215 
21.0 
223 
30.7 
21.5 
296 
29,6 
29,9 
478 
252 
21,5 
200 
244 
21.7 
20.0 

•21.1 
222 
26.0 
24.5 
236 
29 6 

B 
8 
B 

. 
F 
F 
F 
F 
F 
F 
F 
F 
S 
8 
8 
F 
8 
8 
F 

. 
B 
B 
S 
B 
F 
F 
F 
F 
F 
F 

-
B 
F 
F 
F 
8 
8 
8 

. 
8 

-
8 
8 
B 
8 
B 
B 
8 
8 
8 
F 
F 
F 
F 
F 
8 

-
. 

8 
8 

179 
457 
351 
206 
242 
155 
183 
190 
108 
198 
248 
230 
366 
379 
364 
364 
393 
510 

-
494 
510 
269 
427 
273 
593 
489 
175 

-
242 
313 
207 
279 
184 
261 
261 
304 
553 
335 
291 
213 
257 
207 
469 
210 
340 
434 
324 
329 
269 
179 
110 
340 
87 

113 
291 
265 
418 
130 
305 
311 

D 
D 
D 

-
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
0 
D 
D 

-
-

D 
D 
D 
D 
D 
D 
D 

-
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

. 
D 

-
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

. 
-

D 
D 

31 

-
41 
41 

-
-
-

-
-
-
-
. 
. 
. 

33 
29 

43 

49 

41 
38 
27 

-
-
-
-

49 

-
-
. 
-

52 
42 
47 

-
45 
41 

41 

-
52 
47 

-
-
-
-
-
-

54 
53 

. 

. 

. 
40 
42 
43 

-
45 

-
46 
40 
43 
53 

57 
43 
53 
59 

. 

. 
-

39 

. 
38 
57 

48 
. 
-
-
-
-
-
-
-
-
-
-
-

40 
40 

-
40 
40 

-
-

34 

-
40 

-

-

40 
40 

-
. 
-

40 
40 
40 

-
40 

-
37 
37 

. 
37 

-
31 
41 

41 

-
-

34 
34 

. 

-
. 
. 
. 
* 

-

-
. 
. 

52 

65 

-

-
-

-

-
-

44 

. 

-
. 

67 

79 

-
; 
-
. 
. 
. 
. 

132 

-
6900 

_ 
2271 
1892 
4731 

4164 
4164 

1400 
1590 

-
-

2574 
1287 
5678 
1310 
530 

-

1665 

-
1703 

4164 
1136 
3785 

49 

. 
-

5299 

3558 

68 
3134 

163 
76 

6056 
4921 

. 
• 

P 

. 
P 
P 
P 

P 
P 

P 

-

-
P 
P 
P 
P 
P 

P 
-

P 

P 
P 
-
-
, 
-

P 

P 

P 
P 
P 
P 
P 

. 

69 
111 

53 

46 
27 
76 
43 

98 

-
116 
149 

-
-

127 
120 
60 

120 
98 
82 

104 
116 
116 

132 
121 
114 

126 

191 

-

173 

28 
106 
59 
68 
31 
21 

5450 

117 

70 

2.6.22.25.26 
2.3,10.22,25.26 
2,3,10.22,25.26 

40 
42 
10 
42 

10.22,25,26 
42 
42 
42 
42 

2,3,10,22,25,26 
2.22,25.26 

2.3.22,25,26 
42 

2,3.22,25.26 
2 

42 
40 

2.5,26 
3 

2,3,5,10.28 
5.26 

1042 
42 
42 
42 
42 
42 

2.3,10,22.25,26 
2,22,25,26 

42 
42 
42 

2,22.25,26 
2,3,5,26,40.42 
2,22.25.26.42 

40 
2,3,22,25.26 

40 
2,6,22,25,28 

2,3,2642 
5,26 

22.25,26 
2.3 

5,2842 
2,22,25.26 

2,3.5.10,22,25.26 
26 
42 
42 
42 
42 
42 

2,22,25,26,40 
40 
40 

2.22,25.2640 
2,22,25,26.40 

03-Oct-93,page15 
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ID. 
(NEW) 

YA134 
YA135 
YA136 
YA137 
YA138 
YA139 
YA140 
YA141 
YA142 
YA143 
YA144 
YA145 
YA146 
YA147 
YA148 
YA149 
YA150 
YA151 
YA152 
YA153 
YA154 
YA155 
YA156 
YA157 
YA158 
YA159 
YA160 
YA161 
YA162 
YA163 
YA164 
YA165 
YA166 
YA167 
YA168 
YA169 
YA170 
YA171 
YA172 
YA173 
YA174 
YA175 
YA176 
YA177 
YA178 
YA179 
YA180 
YA181 
YA182 
YA183 
YA184 
YA185 
YA186 
YA187 
YA188 
YA189 
YA190 
YA191 
YA192 
YA193 

SITE NAME 

^ ^ ^ ^ ^ ^ ^ I M ^ ^ ^ ^ ^ ^ f c J ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ * 

Keller, Walter 
St. Clair, Ray, 2 

' Mount Adams Seed. 2 
St. Clair 
Nyberg, Herbert 
Mount Adams Seed, 3 

' Moxee City 
Odom. Matt 
Laird. Robert 
BmwHett? 
DNR Gangle 
Miocene Petroleum 
Olson, Dale 
St8rt< West Orchards 
Stepniewski 
Deennghoff.F.E, 
Buwalda and Haines 
Holland No. 2 
Regimbal 
Holland 1 
Clart<1 
Peck, J, W 
ENens 1 
Dickson 
Gano, James H 
Longevin 2 
Longevin 1 
Haines 
Sauve, J. 
Walters. David 
Bradford 
Allwardt 
Allwardt. Mona and Cari 
HiU. E.S. 
S.Martinez Livestock, Inc. 
Charron, S. 
Roy Farms, Inc. 

— 
DNR Elephant Mountain 
Bmlotta.L. 
Logan 
Logan, W. 
Clinger, Jasper 
Brooks, Lonnie 
Estes, M 
Estes, Marvin 
DNR Cheyne Rd. 
DNR 
DNR Martinez 
Martinez, D, 
S. Martinez Livestock, Inc. 
Martinez Livestock, Inc.. 4 
Martinez. 1 
Martinez,D T, 1 
GriswakJ, P. 
Martinez, Simon 
Ekerich, W M 
Mariev Orchards 
Changala, Steve 
Mariey Orch Black Rock Ranch 

03-Oct-93,p8ge16 

DATE LATN. LONG.W TWP.RNG. SECPART. TEMP, TEMP.DEPTHDEPTVGRADIENTS(DegC/Km) HEATFLOVFLOW FLOV SWL. 
N. SEC. deg.C TYPE m TYPE A B S mW/sqm l/m TYPE m 

REFERENCES 

1989A)8/30 
1965/04/01 
1974/05/23 

1974/05^3 
1970/05/11 
1962/11/02 
1990/03A31 

1968/10/03 

1983^7/15 

1978/03A)9 
1979/10^19 

1983/07/14 

462937 
462842 
462907 

-
462930 

. 
463306 

. 
. 
. 
. 
. 
. 

. 
, 
. 
-
_ 
. 

. 

. 

. 

. 

. 

. 
, 
_ 

. 

. 
, 

. 
_ 
. 
- 46-31.56 
. 
, 
. 
. 

462914 
. 

. 
46-28 64 

- 46-3152 
. 
. 
-

463118 
-
. 
. 
. 
-
-
- 46-3125 
-

1203336 
1203635 
1203511 

. 
1203355 

. 
1202255 

-
. 

_ 
_ 
. 
. 
. 
. 
-
. 
. 
, 
-

_ 
-
. 
-
-
. 
. 
. 
-
. 
-
, 
. 
. 
. 
. 

120-19.54 

. 

. 

. 
1202122 

. 
-

120-1578 
120-11.94 

. 

. 

. 
1201258 

. 
_ 
. 
-
. 
. 

120-00.71 
. 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

ISE 
ISE 
1SE 
18E 
18E 
18E 
19E 
19E 
19E 
19E 
19E 
19E 
19E 
19E 
19E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
20E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
21E 
22E 
22E 
22E 

27 
31 
32 
32 
33 
33 
01 
09 
09 
11 
16 
17 
21 
21 
27 
04 
05 
05 
05 
05 
06 
06 
07 
08 
08 
00 
08 
08 
08 
08 
09 
09 
09 
09 
12 
13 
15 
16 
16 
18 
27 
27 
29 
31 
34 
34 
36 
16 
16 
17 
17 
17 
19 
20 
20 
22 
29 
02 
13 
21 

N 
R 
H 
L 
A 
B 
Q 
Q 
Q 
P 
A 
C 
B 
P 
R 
P 
D 
M 
Q 
Q 
A 

-
H 
A 
C 
F 
F 
J 
R 

C 
P 
P 
-

R 
Q 
A 
D 
L 
B 
M 
N 

AortH 
H 
N 
N 
P 
L 
L 
L 
P 
Q 

SE4 
D 
P 
L 
L 
R 
P 
A 

235 
22 2 
25.2 
279 
256 
280 
30.0 
23.3 
23 3 
26.7 
22.0 
333 
200 
20.0 
206 
23,3 
20.7 
23.7 
229 
244 
229 
233 
229 
215 
25 6 
22 6 
223 
22,3 
24,0 
272 
22 9 
223 
200 
23,3 
30,0 
279 
25.6 
21.0 
29.2 
206 
27.5 
30.8 
244 
27.2 
259 
33.1 
29.0 
25,1 
26.7 
283 
21,1 
270 
21.7 
244 
25.2 
21.1 
22 2 
23.1 
30.7 
31.1 

. 
B 
8 
8 
8 
B 
8 
F 
F 
F 
8 
S 
F 
F 

. 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
B 
F 
8 
8 
F 
8 
8 
F 
F 
8 
8 
L 
8 
S 
8 
F 

. 
F 
B 
6 
F 
F 

-
8 
F 

338 
479 
358 
379 
290 
323 
404 
43 
52 

362 
153 
546 

-
110 
163 
191 
194 
209 
210 
224 
287 
252 
255 
160 
259 
255 
194 
275 
311 
366 
190 
247 
294 
191 
824 
376 
640 
154 
418 
316 
409 
396 
118 
354 
274 
430 
547 
235 
230 
473 
245 
472 
288 
315 
315 
202 
259 
267 
518 
747 

. 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 

D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

-
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 

. 
D 
D 
D 
D 
D 
L 
D 
D 

-
-
. 

39 

. 
-
-
-

. 
-
-
. 

42 

-
-

-
-
-
-
-
-
-
-

-
-

-
-
. 
-

36 

-
-

42 

. 
48 

-
-
. 
-
-

46 
46 
48 
-
-
-
-
. 
. 
-
. 
. 

37 

-

. 
-

37 
40 
47 
51 
45 

-
-

58 
39 

47 

42 

-
58 
44 

35 
46 

-
-

51 
49 
49 

-
55 
33 

-
. 
-

39 
39 

. 
42 
40 

. 

. 
-

34 
34 
34 
34 
41 

40 

40 

48 

48 
48 

-

-
-
-

-
-

40 

-
-
-

42 

-

4164 
2631 

5299 

3312 
76 

189 
3830 

2233 
2498 

962 
595 

1852 
3398 
2277 

. 
-

' 
P 
P 
P 

P 
P 

N 
N 
N 
N 
N 

64 
66 

64 

_ 
6 
6 

33 

62 
56 

A 
A 
A 
A 
A 

221 

1370 
680 

1672 
807 

1536 
1087 
2650 

-
. 

N 
N 
N 
N 

P 
N 
P 

-

A 
A 
A 
A 

1 
A 
1 

4 

27 

66 
5678 17 

-

51 
65 

53 

4 
946 

2082 

11544 

3936 

4164 

8172 
2271 

7059 

P 
P 

P 

P 

P 

P 

P 
P 

P 

114 
57 

44 

25 

64 
5 

64 

26 
122 

53 
114 

40 
2.40 

2.22,25.26,40 
2,6,22,25,26 

2.22,25,2640 
2,10.22,25,26 
2,22,25,2640 

1042 
42 
42 
26 

18,26 
42 

1042 
26 
35 
35 
35 
35 
35 
35 
27 
35 
35 
35 
35 
35 
35 
35 
27 
35 
35 
42 
27 
42 

2,3,22.25,28 
42 

22.25 
2.5.26 

42 
2,6.22.25.28 

2,3,22,25.26.33 
42 

4042 
2.3.22.25.26 

2.3,10.22,25,2642 
2,3,5.10,2642 

2.5 
2642 

2.3.22.25.26 
42 
40 
42 

2.3.6 
2.6.22,25,26,33 

42 
42 

22,25.26 
2.5,26,42 

42 



GEOTHERMAL DATA BASE, LOW AND tvlOOERATE TEMPERATURE RESOURCES, 
STATE OF WASHINGTOfO-DESCRIPTlVE AND THERMAL DATA FOR WELLS A t d SPRINGS. 
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ID 
(NEW) 

SITE NAME DATE LAT. N. LONG.W TWP.RNG. SECPART, TEMP. TEMP DEPTH DEPT1-GRADIEf^S(Deg,C/Km) HEATFLOVFLOW FLOV SWL. 
N. SEC. degC TYPE m TYPE A B S mW/sq,m l/m TYPE m 

REFERENCES 

YA194 MarteyOrchards 
YA195 MarteyOrchards 
YA196 Changala, S. 
YA197 DNR Black Rock 1 
YA198 Black Rock 
YA199 — 
YA200 Pyramid Orchards. 1 
YA201 Pyramid Orchards, Inc. 
YA202 Barcott, Mart< 
yA203 Pyramid Orchards 
YA204 Clari<, Christopher 
YA205 Lowary, Kim 
YA206 Cartell 
YA207 Nob Hill Water Co., 3 
YA208 Yakima County Detarition Center 
YA209 Yakima Creamery well 
YA210 Congdon Orchards 
YA211 Wilson. George 
YA212 Hull Orchards. Inc. 
YA213 Nob Hill Water Assoc. 
YA214 Yakima Cily, Kissel Park Well 
YA215 Ostrander, TenyL. 
YA216 Yakima Sheep Co. 
YA217 Yakima County Dump 
YA218 Tenace Heights 
YA219 Watkins 3 
YA220 Hardy, Dorottv 
YA221 Country Club Dist Water Co, 
YA222 Cascade Lumber Company (1925) 
YA223 Yakima Couniy(heat pump well) 
YA224 Yakima Country Club, Inc 
YA225 Country Club 
YA228 Rasmussen 
YA227 Yakima Sheep Co. 
YA228 Sundquist Fnit 
YA229 Channpoux 
YA230 Fay, Gerald 
YA231 Moxee Schoci Disttict No. 90 
YA232 Yergen, R, 
YA233 Clart<4 
YA234 Clart< 3 
YA235 Clart<2 
YA236 Coombs 
YA237 Coombs.B„2 
YA238 Larson Fmit 
YA239 Smith, Darrell. W 
YA240 Martinez 
YA241 Martinez. D.T, 2 
YA242 Changala. S., 2 
YA243 DNR 81 TIeton 
YA244 Rows Fanns. Inc. 
YA245 Muzzall. Steve 
YA246 Fisher, Hariand 
YA247 French, Bnjce 
YA248 Bauman, Ed. 
YA249 Zirkle, W.H. 
YA250 Sttay*! Nursing 
YA251 Eberie. Robert 
YA252 WA State Hwy. 539 
YA253 Roche Fmit Company 

1983/07/14 463027 

1983ra7/13 

1983AD7/13 

1983/07/13 

1984/11/08 

1991/04/24 

- 46-31,43 

463606 

463603 1204532 

463642 1203710 

- 46-3710 

1983/07/13 
• 46-36,15 
463510 

- 46-34.35 

-46-40.39 121-01.76 

1983ra7/12 464201 

1982/06/09 

1982^8/17 

463941 

464245 

1200452 12 
12 
12 
12 

119-5665 12 
12 

1204549 13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

120-24,30 13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

120-21.20 13 
1202129 13 

13 
13 
13 
13 
13 
13 
13 
13 
13 

120-10.29 13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

1203353 

1203645 

1202451 

22E 21 
22E 21 
22E 29 
23E 16 
23E 16 
23E 17 
16E 24 
16E 24 
17E 11 
17E 19 
17E 21 
17E 23 
18E 12 
18E 18 
18E 19 
18E 24 
18E 29 
ISE 29 
18E 31 
18E 32 
18E 35 
19E 09 
19E 10 
19E 13 
19E 13 
19E 14 
19E 16 
19E 16 
19E 18 
19E 19 
19E 22 
19E 22 
19E 24 
19E 24 
20E 19 
20E 20 
20E 28 
20E 29 
20E 30 
20E 31 
20E 31 
20E 31 
20E 33 
20E 33 
20E 33 
20E 34 
21E 34 
21E 34 
22E 13 
14E 25 
17E 13 
17E 24 
18E 14 
18E 15 
ISE 15 
ISE 20 
ISE 32 
ISE 32 
19E 11 
19E 16 

N 
R 
B 
J 
K 
P 
H 

N 
E 
G 
E 
A 
K 
G 
K 
H 
Q 
N 

NE4 
D 
N 
R 
L 
Q 
A 
C 
R 

D 
F 
M 
A 
8 
N 
F 
E 
D 
A 
K 
L 
L 
L 
M 
N 
R 
H 
H 
8 
E 
Q 
F 
Q 
L 
P 
G 
E 
Q 
L 
N 

230 
22.8 
23,0 
256 
25,0 
20.3 
27.5 
25.6 
26.7 
280 
20.6 
244 
24.8 
225 
23.3 
339 
32.8 
26.7 
21.1 
21.1 
206 
21,1 
20.0 
24 4 
25.0 
203 
200 
23.9 
21.1 
23.3 
22.8 
20.0 
20,0 
445 
22.1 
23.3 
23.5 
23.8 
242 
23.9 
24.2 
24.6 
23.2 
302 
27 8 
21.1 
21,2 
23.8 
30.7 
24,2 
20.6 
23.3 
20.0 
20.5 
21,1 
29,5 
20,5 
222 
20 0 
23.2 

B 
8 
B 
8 
S 

F 
F 

F 
F 
B 
F 
F 
8 
F 
F 
F 
F 
F 
F 
F 
F 
8 
8 
F 
F 
F 
F 
F 
B 
8 
8 
B 
8 

B 
8 
F 
F 
F 
8 
B 
F 
F 
8 
8 
B 
B 
F 
F 
F 

F 
8 

436 
270 
430 
351 
225 
206 
448 
376 
123 
244 
107 
73 
201 
320 
248 
513 
617 
386 
354 
259 
357 
180 
104 

251 
211 
146 
456 
764 
249 
220 
82 
230 
230 
255 
215 
206 
180 
289 
293 
305 
313 
227 
446 
496 
184 
290 
313 
517 
153 
2QT 
75 
111 
235 
75 
325 
24 
17 
190 
268 

D 
D 
D 
D 
L 

D 
D 

D 
D 
D 
D 
D 
D 
0 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
O 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 

51 

27 

70 
26 

52 

39 

33 

93 

26 
58 

40 

42 

42 

61 

43 

47 
39 

40 
52 

61 
42 

48 
41 

40 
41 

92 

52 

46 

43 

39 

77 

5488 
2650 
7930 

2271 
2332 
102 
341 
140 
102 

9932 
7040 

946 
1274 
2324 

-
. 
_ 
_ 

2650 

1628 
4789 
568 
. 

3596 

1514 
3342 

_ 
1041 

335 
883 
255 

-

341 

P 
P 
P 

-

P 
P 
-
P 
P 

P 
P 

N 
N 
P 
N 
N 
. 
. 
P 

P 
P 
N? 
. 
P 

P 
P 

. 
P 

N 
N 
N 

-

P 

_ 
-

136 

43 
24 
79 
107 
70 
58 

84 
12 

A 
A 
56 
A 
A 

105 
29 
101 

68 
31 
A? 
12 
28 

114 
80 

85 
104 

A 
A 
A 

45 
92 

52 

87 
. 

57 
76 
95 
163 

341 
114 
144 

, 
P 
P 
_ 
P 

. 
P 
. 

78 
64 
36 
126 
19 

7 
1 

116 

40 
2,3 

2,3.22.25.26,33 
2,3,2642 

5 
2,26 
40 
42 
42 
40 
42 
42 

2,6,22,25.26 
40,42 

42 
2.18,26 
10,42 
13,35 

42 
42 

10,42 
42 
42 
42 

2,22.25,26 
2,5,26 

42 
42 
42 
42 
42 

2,6.22,25,26 
2,22,25,26 

242 
2,3,22,25,2842 

2,5,26 
40 

2,6,22.25,2642 
2.3.26 

35 
35 
35 

2,22.25,26 
2,3,26 

42 
42 

5,26 
2.3.6.22,25,26 

2 
5,26 
42 
42 
42 
40 
42 

2.3,22,25,26.37 
40 
42 
40 

2.3.22.25.28 
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ID. 
(NEW) 

YA254 
YA255 
YA256 
YA257 
YA258 

SITE NAME 

Roche Fmit Co. 

• US Anrry, Yakima Firirig Ceri,, 1 

ONR Wenas 

14 
14 
14 
15 
15 

19E 
19E 
19E 
17E 
17E 

17 
20 
28 
25 
36 

P 
H 
8 
R 
A 

27.8 
21.7 
21.0 
29.2 
30.1 

F 
F 
B 
B 
B 

460 
123 
183 
598 
588 

D 
D 
D 

-
D 

, 

-
34 

. 
-

54 
29 
33 

GEOTHERMAL DATA BASE, LOW AND MODERATE TEMPERATURE RESOURCES, 
STATE OF WASHINGTOhi-DESCRIPTIVE AND THERMAL DATA FOR WELLS AND SPRINGS. 

File Names GEOTHDBI WKl Last updated September 01,1993.byJ£.S. 

DATE LAT.N. LONG.W. TWP.RNG. SEC PART. TEMP. TEMP.DEPTHDEPTVGRADIENTS(Deg OKm) HEATFLOV^FLOW FLOV SWL. REFERENCES 
N. SEC. deg.C TYPE m TYPE A B S mW/sq.m Wn TYPE m 

. 4164 N A 42 
- 2506 P - 42 

1955/10ra5 464036 1202709 14 19E 28 8 21.0 B 183 D - 54 - - . - 4 2.22,25,26,40,41 
34 

30 . . . . 2,26 

NOTES; 
The ID, riumber for a site consists of a two-letter county code 

followed by a three-digit serial number. When the ID. number 
has an "S" at ttie end ttie site Is a spring, spring system, 
lake, lava dome, or area of fumaroles. Ottienvise ttie site Is 
a weH The county codes ere: AD - Adams, AS - Asotin, BE -
Benton, CH - Chelan, CL - Clallam. CK. Claris. CO - Columbia. CZ - Cowlitz. DO -
CZ - Cowlitz. DO - Douglas, FR - Franklin, GA - Garfield, GR - Grant, GY - Grays Harbor, 
Grant, GY - Grays HartDor, Kl - King, KS - Kittitas, KT. 
Klickitat, LE - Lewis. Ll - Lincoln, OK. Okanogan, PI. 
Pierce, SK. Skamania, SN. Snohomish, SP - Spokane. WA -
Walla Walla, WH - Whatcom, WT - Whionan, YA - Yakima 

For those wells and springs with an asterisk C) before the site name 
there is a chermcal ar̂ â ysis (or analyses) in ttie table 
"CHEMICAL DATA FOR WELLS AND SPRINGS" 

Latitude and Longitude are given in decimal degrees, 
PARTIAL SECTION: Writteri as quarter-section of quarter-section, using 

the system of Oie USGS. Water Resouces Branch where ttie section 
is divided Into sixteen quarter-quarters which are lettered in the 
seme manner as sections in a township. The pattem is shown below 

DCBA 
EFGH 
M L K J 
NPQR. 

NE4, NW4, SW4, and SE4 signify ttie northeast northwest, souttiwest, 
and souttieast quarters of a section, respectively, V/2 and E2 are 
west one-half and east one-hall. Locations were plotted at 
the center of ttie sixteenttt section unless ttie IIOQ.OOO-scala 
showed a weH, spring, etc., in ttiat sixteentti section, in 
which case ttie location vras plotted at ttie well, spring, etc. 

TEMPERATURE TYPE: B = bottom-hole temperature or near-bottom-hole 
temperattJre; F = flowing temperattjre, M = maxiriium temperature; S = 
temperature measured short of yieU bottom. and - = ottier or unknown 

DEPTH TYPE: D = drilled deptti or near drilled deptti; L = logged deptti; 
- = other or unknown. 

GRADIEfvIT TYPE: A = gradient estimated from linear segment of well log; 
B = gradient estimated from a bottonvhole temperature or Uie deepest 
logged temperature and an estimated or calculated mean annual surface 
temperature; S = statistically detennined gradient, 

FLOW TYPE: A = artesian; N = natural; P = pumped, bailed, or 
air-driven; - = ottier. no ftow. or unknown, 

SWL,: Static water level, meters from surface. 
REFERENCES: See file named GEOTHDBSWKI. 
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GEOTHERMAL DATA BASE, LOW AND MODERATE TEMPERATURE RESOURCES, 
STATE OF WASHINGTON - CHEMICAL DATA FOR WELLS AND SPRINGS. 

Flle Name = GE0THDB3.WK1 Last updated September 03 ,1993 . by J E . S , 

I.D. 
(NEW) 

SITE NAME 

B a S K « S S B ^ B S X X S B S « S S B S = = S a B a X s a X S = > 3 

/VDOO 
ADOOO 
AODOOI 
AD002 
ADOOS 
AD006 
AD009 

Aooza 
AD036 
AO089 
A01Q0 
ASOO 
ASOOO 
ASOO l a 
ASOOIB 
ASOOSa 
ASOOSb 
BEOO 
BEOOO 
BE001 
BEDOS 
BEOISa 
BEOISd 
BEOISc 
BE031 
BE043 
BE0S7 
8E073 
BE075 
BE077 
BE076 
BE079 

BEoeo 
8E0a2 
BE083 
BE084a 
BE0e4B 
BE084C 
B£084d 
BE089 
BE08E 
BE087 
BE092 
BE095a 
BEOSSb 
BED95C 
BE097 
BE098 
BE099a 
BE0990 
BE 100 
BE101 
BE 102 
BEIOSa 
BE 1051) 
BEIOSc 
BEIOSd 
661056 
BEIOSf 
BEIOSg 
BEIOSh 
BEI 09 
BE112a 
BEI12b 
BEI 17 
BE119 
BE 122 
CLOO 
CLOOO 

A D A M S C O U N T Y 

CMSP&P RR 
US Bureau or Reclamation 

Ottiello City 2 
O t t ) e i f oa t y4 
Ottieno c i t y 1 
Phillips, Robert, 4 
Ottiello City 3 
Jungaiom Ranch 
Wamen Hutterian Brett iem. 7 

A S O T I N C O U N T Y 
Washington Water Pcwer Co . 2 
Wasnmgton V/ater Ptmer Co., 3 
v^asnmgton Water Power Co.. s 
Washington wa te r Power C o , 5 

B E N T O N C O U N T Y 
S P & S R y 
US Army Corps of Engineers 
WDOE TstVObs., Piezometer C 
W t X i e TstAJbs, , Piezometer C 
WDOE TstADbs.. Piezometer C 
Mott. Studer 
Chnsten 
US Government 
Rotierts Bros 
US Govemment 
US Govemment 
US Govemment 
AEC 
US Govemment 
US Govemment 
US Govemment 
US Govemment 
US Govemment 
US Oovemmenl 
US Govemment 
US Govemment 
US Govemment 
US Govemment 

AEC 
US Govemment 
US Govemment 
US Govemment 
US Govt/Meeker 

—. 
US Govemment 
US Gov immen t 
US Govemment 
US Govemment 

Hanfori l . 199-B4-4 
US Govemment/McGee. Chester 
US Govemment/l i icGee, Chester 
US Govemment/lttcGee. Chester 
US Govemment/McGee. Chester 
US Govemment/McGee, Chester 
US Govemment/lvlcGee. Chester 
US Govemment/McGee. Chester 
US GovemmentMcGee. Chester 
US Govemment 
US Govemment 
US Govemment 
US Govemment 
Hanfort 199-K-19 
US Govemment 

C L A L L A M C O U N T Y 

03-Oct -93 .pape1 

DATE TWP. 

: « z s ! s a 3 * m B s a 

1960/10/18 
1971/10rt)6 
1955rt)afl)2 
1970/10/27 
1942/04/27 
1983rt)3«0 
1961/05AJ4 
1963^)5/19 
1983A)5/29 

1939/1 o n e 
1959/10/28 
1962/10«0 
1962/10/30 

1966A)7/ia 
1971/09/24 
1972A)B/03 
1972rtJ8rtJ4 
t972/10m5 
1970/11/17 
1970/10/12 
1970/11/19 
1970rt)9/11 
1977/04/27 
1976/04/08 
1979A)4/19 
1979/04/17 
liiemaiae 
1979rt)4/17 
1978 /04^0 
1976rtl4/09 
1977/04«8 
1978AW20 

Mismwo 
1979A)4/20 
1976rt)4/08 
1979/04/19 
1979/04/16 
1931/11/30 
1951/11/30 
1970rt)8«7 
1951/12A)1 
1951/12rtl1 
1951/11/29 
1951/11/23 
1953rt)9«1 
1979/04/18 
1977/04/27 
1951/12rt l l 
1953/09/02 
1953rt)9rt)2 
1954/1 OrtB 
1956/10/24 
1970rt)Bn7 
1970rt)9rt)8 
1977/04/27 
1979/04/17 
1969/05/10 
1969/07/14 
1979/04/18 
1979/04/18 
1979/04/17 

N, 
r s s a e n 

15 
15 
15 
15 
15 
15 
IE 
18 
19 

10 
10 
11 
11 

04 
05 
07 
07 
07 
08 
09 
I t 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
)3 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

RGE, SEC,PART. 

' • = = = -

28E 
2eE 
29E 
2gE 
29E 
32E 
29E 
31E 
33E 

46E 
4EE 
46E 
4EE 

24E 
28E 
25E 
25e 
25E 
29E 
26E 
26E 
24E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
26E 
2EE 
26E 
26E 
26E 
27E 
24E 
24E 
24E 
24E 
24E 
24E 
24E 
25E 
25E 
25E 
25E 
25E 
25E 
2SE 
25E 
25E 
25E 
25E 
26E 
26E 
26E 
26E 
26E 
27E 

£ s s a x 

08 
15 
03 
03 
04 
07 
34 
33 
07 

OS 
OS 
30 
30 

03 
06 
36 
36 
3E 
22 
27 
34 
20 
04 
07 
08 
09 
12 
13 
14 
15 
15 
15 
15 
13 
18 
18 
18 
25 
25 
25 
26 
26 
36 
36 
01 
03 
11 
30 
30 
30 
30 
30 
30 
30 
30 
31 
35 
35 
23 
32 
33 

SEC. 

"--*= 

E 
D 
C 
J 
A 
J 
R 
D 
R 

Q 
Q 
Q 
Q 

B 
R 
N 
N 
N 
A 
K 
R 
N 
N 
Q 
P 
L 
H 
H 
D 
C 
C 
C 
C 
J 
E 
G 
C 
E 
E 
E 
G 
G 
D 
D 
N 
Q 
H 
G 
G 
G 
G 
G 
G 
G 
G 
R 
H 
H 
D 
L 
G 

pH CONDUCT TDS 
umnos/cm 

i B a = a « B S » a = » « » 

7.9 
7.7 
84 
8 2 

. 8.3 
8.6 
9.3 
B.S 

8.4 
8.4 
B.2 
B.3 

8.0 
8,2 
82 
8.2 
8.2 
7.3 
78 
8.6 
8.0 
7.7 
7.7 
7.9 
7.6 
8,0 
7.9 
7.8 
7.8 
7,7 
7.8 
7.8 
8 0 
7.8 
7,6 
7,9 
7.8 
7,8 
8,0 
7.8 
7.8 
7.7 
7.7 
7.6 
7,5 
7,6 
78 
7.7 
7.7 
74 
8 0 
8.1 
8.1 
80 
8,0 
8,5 
8,9 
7.7 
8,1 
7 8 

416 

. 

. 

. 397 
348 
393 
400 
310 

. 
248 

. 303 

460 

. 
_ 
-
. 
. 
. 
. 
-
. 
. 
. 
, 
. 
-
. 
. 
-
-
-
-
-
. 
-
-291 

. 292 

-277 

. 296 

. 

. 
-

289 

-
. 
. 
-
-
-
. 
-
. 
. 
. 

ppm 
EKKMBK 

292 
316 
279 
288 
287 

-294 

. 
-

202 
199 
241 

-

306 
355 
317 
32) 
298 
922 
286 
394 
202 
262 
307 
234 
235 
270 
272 
286 
276 
280 
278 
278 
259 
203 
220 
256 
233 
21S 
212 
218 
228 
213 
227 
216 
196 
218 
224 
216 
225 
226 
220 
211 
211 
2D9 
260 
256 
401 
220 
145 
147 

Na 
ppm 

ESaSXSH 

34 
54 
77 
70 
78 
37 
81 
89 
62 

42 
42 
49 
49 

92 
98 
88 
92 
81 
58 
32 

120 
21 
17 
28 
23 
21 
41 
31 
21 
25 
24 
24 
25 
21 
16 
19 
31 
27 
27 
26 
27 
27 
29 
29 
22 

9 
10 
30 
30 
30 
30 
30 
30 
30 
29 
14 
79 

130 
12 
3 
4 

K 
ppm 

10 
29 
13 
13 
12 
7 

12 
7 
8 

10 
10 
11 
11 

7 
18 
14 
14 
14 
17 
9 

IS 
B 
5 
7 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
4 
4 
7 
9 
9 
7 
7 
7 
7 
7 

11 
5 
3 

10 
6 
6 
B 
8 
9 
8 
8 
4 
8 
3 
4 
2 
3 

Ca 
ppm 

'=**=" 

30 
10 
4 
8 
4 
9 
3 
2 
4 

7 
7 

11 
11 

9 
7 
8 
5 
6 

100 
30 

1 
IB 
43 
31 
40 
40 
23 
35 
50 
41 
46 
47 
41 
38 
28 
32 
32 
19 
19 
18 
20 
20 
18 
18 
19 
33 
43 
17 
18 
IS 
17 
17 
16 
16 
17 
41 

2 
0 

39 
34 
34 

Mg 
ppm 

14.0 
4.7 
18 
4.8 
3.5 
4.9 
0.8 
0,1 
1.7 

0,2 
0,2 
1,0 
1.0 

0,7 
19 
14 
14 
17 

72 0 
120 
0.0 

11,0 
15.0 
16,0 
110 
130 
79 

120 
130 
12 0 
14 0 
14 0 
12,0 
120 
12.0 
98 

11.0 
120 
12,0 
11.0 
12.0 
120 
11,0 
11.0 
t i o 
7.5 
5 9 
94 

too 
10.0 
94 
9 3 
8,9 
8.8 
92 

17.0 
0,3 
0,0 
84 
43 
4 5 

Fe 
ppm 

0.6 

. 
-
-0,0 

0.0 
0.0 
0.1 
0.0 

. 
0.0 

. 0.0 

1.0 
0.0 

-
. 
. 
-
-
-
-0.0 

0.0 

-
. 0 0 

. 

. 00 
0 0 

. 

. 
-0.1 

. 
-
. 0.0 

. 0.1 

. 
0.0 

. 0.1 

. 0.0 

. 
0.1 

. 

. 

. 
-
-0,1 

-
. 
-
-
. 
-

Al 
ppm 

: =3KC = = 

. 

. 
-
. 
. 
-
-
-
. 
-
-0.20 

_ 
0 00 
001 
0,01 
0,01 

-
-
-
. 

0.10 
0.01 

. 

. 0 01 

-
0,01 
0.10 

-
-
-

0,01 

. 
-
. 
-
-
. 
. 
. 
. 
. 
-

0,10 

-
-
. 
. 
-
. 
-0 t o 

. 
-
-
-
-
. 

SI02 

ppm 
==• *»« 

65 
68 
54 
36 
32 
66 
62 

110 
66 

66 
ES 
66 
66 

48 
60 
61 
61 
52 
S3 
S3 
75 
56 
50 
39 
43 
47 
48 
43 
40 
40 
44 
42 
46 
45 
30 
43 
43 
65 
65 
56 
60 
60 
64 
64 
39 
37 
46 
62 
64 
64 
67 
62 
56 
57 
55 
43 
53 
67 
40 
14 
26 

B 
ppm 

x x B a a s s ; 

0.07 
0.05 
0.06 

. 
-
. 
-
-
. 
-
-
-
_ 

0.10 

-
-
-

0.03 
0.16 
0,43 
0.02 
0.02 
0.02 

-
. 0 03 

-
-

0.02 
0.02 

-
-
-

0.02 

. 
-
. 
-

0.09 

-
-
-
-
. 
-

0.02 
0.05 

-
-
-
-

0.11 
0.07 
0.02 

-
0.06 
0.38 

-
. 
-

U 
ppm 

: > 3 E s s a 

Q.34 

-
0.02 

_ 
. 
-
-
-
. 
-
-
-
. 

0,27 

. 
-

0.03 
0.02 
0,02 
0 02 

oot 
0.01 

0 02 

0,01 
001 

0,01 

0.02 

0,01 

-
-
. 
-

0,02 
0.02 
0,02 

-
-
-
. 
-
-

HCOS 
ppm 

: s x = s > a i 

196 
180 
170 
ISO 
183 
172 
170 
172 
172 

110 
113 
130 
128 

225 
210 
220 
230 
210 
ISO 
160 
150 
170 
170 
240 
ISO 
180 
180 
140 
200 
210 
210 
210 
220 
200 
140 
150 
140 
190 
189 
180 
193 
190 
184 
180 
143 
120 
120 
180 
160 
180 
180 
180 
170 
170 
170 
120 
210 
160 
110 
87 

120 

S04 
ppm 

IRXBSSSaK 

41.0 
49.0 
23.0 
30.0 
28.0 
18.0 
27,0 
12.0 
7.6 

8.9 
89 

25,0 
25,0 

0.0 
35.0 
180 
18.0 
24.0 

510.0 
64,0 
0.0 
0.2 

39.0 
30.0 
280 
32.0 
43 0 
59.0 
47,0 
41,0 
34,0 
330 
320 
33.0 
27 0 
24.0 
50.0 

1.8 
1.8 
0.2 
1.5 
1,5 
1,8 
1.8 

23.0 
42,0 
42.0 

1.6 
2.1 
21 
21 
04 
0.0 
0,0 
14 

620 
04 

21.0 
46,0 
420 
14.0 

Cl 
ppm 

s s a s « a s H 

100 
13.0 
16.0 
14.0 
15.0 
9.8 

14,0 
13,0 
6.8 

7.8 
7,8 

12,0 
12.0 

34.0 
32.0 
17.0 
18,0 
16.0 
16,0 
12.0 
610 
3,8 
8.3 

16.0 
14.0 
7.7 
3,6 

16.0 
8,2 
7 3 
7.7 
78 
7 6 
6.3 

16,0 
12.0 
11,0 
SB 
5,8 
44 
5,5 
S.S 
54 
54 
8.0 
3.9 
6 6 
4,8 
5 2 
5.2 
5.1 
4.8 
44 
4.5 
4.5 

20,0 
3.9 

68.0 
16.0 
2 6 

2.6 

F 
ppm 

EBXSXS: 

0 6 
0.8 

-1.8 
2.6 
1.8 
2.8 
4.1 
2.6 

1.1 
1.1 
0,9 
0.9 

1,6 
1.7 
1.1 
1.2 
1.1 
04 
04 
8.5 
0 6 
0.4 
04 
0,4 
04 
0 6 
0,6 
0 5 
04 
0 3 
0 5 
0,5 
0,4 
0.4 
0.5 
0.6 
0.5 
O.S 
0.7 
0.3 
OS 
0.6 
0.6 
0.4 
0,2 
0.2 
0.6 
0.7 
0.7 
0,6 
07 
0.7 
0,7 
0,8 
04 
1.0 

11.0 
0.2 
0,2 
0.1 

H2S COB N 0 3 CHARGE MASS REF. 
ppm ppm ppm BALANCE BALANCE 

• « S K X B : B B S B S a B X B ^ & B S B 9 B C ^ S B 3 B B » ^ B X S K X B X B S K B : 

41 
40 
40 
40 
41 
16 
41 
16 
16 

40 
41 
40 
31 

0 

. 

. 

. 0 
0 
6 

22 
3 

3 

. 2 

0 

-
. 
-
-
-
-
. 
. 
. 
-
. 
. 
. 
-
-
-
-
. 
. 
. 
-
-
-0 

. 0 

-0 

. 0 

. 

. 

. 
0 

. 
-
. 
. 
. 
. 
. 
-
-
. 
. 
-

0.7 

. 

. 
-0.1 

0.2 
0.0 
0,1 
0.1 

0,1 

-0.0 

0.1 

-
-
-
-
-
-
-
. 
-
. 
-
_ 
. 
-
. 
. 
. 
-
-
. 
. 
. 
-
-0,1 

. 00 

. 0.1 

-0.0 

-
. 
-

0,2 

. 

. 
-
-
-
-
-
. 
. 
. 

1.01 
1,10 
0.93 
0.99 
1.01 
1.03 
1.02 
1.07 
I.OB 

0.93 
104 
1.01 
1,02 

1,02 
0,99 
0 98 
1.02 
105 
1.01 
1.01 
0.93 
1.02 
0.92 
0,97 
0,99 
093 
1,04 
0.93 
0,95 
1 07 
0 96 
0,95 
1,07 
1,08 
1.05 
1,01 
0,92 
1.02 
1.02 
1.01 
1.03 
1.02 
1,02 
1.00 
1.01 
1.08 
0,96 
1,01 
1.01 
1.01 
1.03 
1.02 
0.98 
0.99 
0.99 
0.93 
0.97 
0.98 
1.00 
1.07 

1.02 

0.97 
1.00 
1.02 
1.01 
1.01 
0.00 
1.01 
0.00 
0.00 

1.03 
098 
1 00 
0.00 

1.01 
0.99 
1,00 
0.99 
1,00 
1.01 
1.00 
105 
1.00 
1,00 
1.01 
1,00 
100 
1,01 
1,00 
1.00 
1,00 
1,00 
1 00 
1,00 
100 
1.00 
1,00 
1 00 
1.00 
0.92 
1.00 
0 96 
1,01 
0.94 

1.01 
1,06 
1.00 
1 00 
1,00 
0,96 
1.00 
0 99 
1,00 
1.01 
1,01 
1 00 
1,00 
1,02 
106 
1,00 
1 00 
1,00 

31 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
40 
41 
40 
41 
40 
31 
40 
40 
40 
41 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 



GEOTHERMAL DATA BASE. LOW ANO li«3DERATE TEMPERATURE RESOURCES. 
STATE i3F WASHINGTON - CHEMICAL DATA FOR WELJLS AND SPRINGS, 

File Name > GEOTH063.WK1 Last updated September 03 .1993 , by J.E S. 

I.D. 
(NEW) 

BBBBBBB 

Cl nnisa 
CLOOISb 
CL002Sa 
CL002Sd 
CL002SC 
CL002Sd 
COOO 
COOOO 
CO003a 
CO003I) 
CO003C 
FROO 
FROOO 
FR002 
FR026 
FR031 
FR043a 
FR0430 
FR043C 
FR043d 
FR043e 
FR043t 
FR043g 
FR043n 
FR052 
CAOO 
GAOOO 
r»Ann2a 
OAD020 
GROO 
OROOO 
GR007a 
GR007D 
GR007C 
GR007d 
GR007e 
GROI Ia 
G R O I I b 
GR011C 
GRO13a 
GR013B 
OROI9a 
GR019D 
GR025a 
GR02SB 
GR025C 
GR02Sd 
GR023 
GR024a 
GR024D 
GR032a 
GR032b 
GR033a 
GR033b 
GR033C 
GR038 
GROSS 
GR081 
GR082 
GROeSa 
GROaSD 
GR09B 
GRI 00 
GR104 
GRI 05 
G R I 09 
GR111 
MOO 
WOOD 

SITE NAME 

K E B B B B B B B B B B B B B B B B B B B B B B B B 

Olympic Hot Springs 
Olympic Hot Springs 
So lDucHo tSp r tng5 ( l ) 
Sol Due Hot Springs(2) 
Sol Due Hot Springs 
Sol Due Hot Springs 

C O L U M B I A C O U N T Y 
Ferrel , Robert 
Ferrel , Robert 
Ferrel , Robert 

F R A N K L I N C O U N T Y 
Pasco Navy Base/Port of Pasco 
US Bureau of Reclamatton 
US Bureau or Reclamatton 
USGovtyOt t ie l loAFB 
USGovtADOwl loAFB 
USGov t /O t t i e l l oAFB 
US GovtJOttiel lo AFB 
USOOVt/Ot t ie l loAFB 
USGov t /O t t i e l l oAFB 
U S G o v t A W i e l l o A F B 
USGovtAJ t t ie l loAFB 
Connell City 4 

G A R F I E L D C O U N T Y 
Pomeroy City 4 
Pomeroy City 4 

G R A N T C O U N T Y 
US Anny/AEC Hanford 90 
US Army/AEC Hantard 90 
US Army/AEC Hanfom 90 
US Army/AEC Harfort l 90 
US Anny/AEC Hanford 90 
US Gov t /AEC Hanford 6 
US GovtyAEC Hanford 6 
US Gov t /AEC Hanford 6 
US Army 
US Army 
AEC Hanford 7 
AEC Hanford 7 
US Air F o r t e 
US Air Force 
US Air Fon;e 
US Air F o r t e 
US Govemment 
US Air Force 
US Air Force 
US Govemment 
US Government 
US Army Corps ot Engineers 
US Army Corps of Engineers 
US Antty Corps o» Engineers 
WDOE Tst /Of is . , Backfilled 
Moses Lake CUy 7 
Quincy City 1 
Wenatt:hee Apple Land Co. 
Moses Lake City 21 
Moses Lake City 21 
Ephrata City 
Ephrata CUy 5 
Ephrata City 2 
Ephrata City 
Schell, Harvey 
Soap Lake c l ^ 

K I N G C O U N T Y 

03-Oct-93, pape 2 

DATE TWP. RGE. SEC PART. pH CONDUCT TOS Na 
N. SEC. umh09/cm ppm ppm 

B B B B C S B S B B , 

1954/08rt)2 
1961/01/27 
196imi/27 

1970rtl8«8 
1953/01/01 
1970/11/10 
1955A)9«9 
1956A)9/13 
1960/10/19 
1960/10/19 
1962/10/09 
1964/04/29 
196SA)1/2E 
1967/02/13 
1970/09«4 

1959/10«8 
1939/10/28 

1952/09rt)7 
1952/0Brtl7 
1954/10/28 
1970/09/17 
1971/10fl)8 
1954/1 OflB 
1954/10^6 
1958rtll/07 
1959/10«8 
1953/10«!8 
1958/01/07 
1953A)1/07 
1959/11/17 
1959/12/12 
1960rtJl/24 
1963/03/28 
1960A)1/24 
1953/11/17 
1959/12/12 
196001/24 
1960rt)l/24 
1959/10«8 
1959/10/28 
1962/1 OnO 
1978AI2/17 
196flrt)5/16 
1955/0Brtl3 

1951/03^0 
1951/03/30 
1955/07/22 
1953rt)7/22 
1955rt)7/22 
1953/07/22 
1982A19/D8 
195Sm7/22 

27 
27 
32 
32 
32 

29 09W 32 

29 OSW 
29 OBW 
29 OSW 
29 09W 
29 09W 

09 
12 
13 2BE 

14 
14 

BOE 18 
29E 28 

13 
29E 09 14 

14 
14 
14 
14 
14 29E 09 
14 29E 09 

29E 09 
31E 36 

29E 03 
29E 09 
296 09 
29E 09 

12 42E 31 
12 42E 31 

14 2SE 
14 25E 

25E 
25E 

14 25E 
14 25E 
14 25E 
14 25E 

27E 
27E 
27E 

15 27E 
16 24E 
16 24E 
16 24E 
16 24E 
16 24E 
16 24E 
16 246 
17 3oe 
17 BOE 
17 3QE 
17 BOE 
17 SOE 
18 25e 
19 2BE 
20 24E 
20 24E 
20 286 
20 2eE 
21 26E 

26E 
26E 
26E 
SOE 

22 276 

01 
01 
01 
01 
01 
21 
21 
21 
24 
24 
34 
34 
01 
01 
01 
01 
01 
01 
01 
33 
33 
33 
33 
S3 
15 
23 
07 
09 
32 HorJ 
32 HorJ 
08 M 

9,5 
9.5 
7.9 
84 
9.5 
9.5 

13 38E 26 E 75 
13 36E 26 E 7.6 
13 see 26 E 7.6 

8.6 
80 
8 6 
8,1 
8.1 
8.0 
8.0 
7.9 
7 8 
7.9 
8.1 
SB 

80 
8.0 

7 9 
7 9 
7,7 
8,1 
7,8 
7.6 
7,6 
7.8 
8,0 
8.0 
7.8 
7.8 
7 7 
7.9 
7.9 
7.9 
7.9 
7.7 
7,9 
84 
8,4 
B4 
8.4 
8.2 
7.0 
8.4 
7.5 

eo 
8.0 
7.9 
7.6 

8.1 
8.6 
7.9 

380 
360 

- 260 
- 189 

227 194 • 

346 
173 
288 
264 
269 
270 
282 
269 
280 
275 
243 
273 

- 157 

162 134 

- 270 
330 265 

- 230 

- 213 

- 238 
313 250 

- 245 

- 173 
457 322 

- 325 
330 262 

- 186 

- 384 

- 383 

- 383 
- 397 

S66 384 
375 380 
581 366 
317 270 

- 263 
264 
282 
263 
262 

321 

- 243 

- 272 

- 238 

315 222 

- 193 

- 168 

- 187 

- 191 

372 
218 

72 
72 
75 
74 
80 
80 

K Ca 
ppm ppm 

1 
1 
2 
3 
1 
1 

Mg 

ppm 

120 
46 
78 
44 
44 
43 
43 
43 
44 
43 
44 
72 

10 

10 

47 
47 
20 
17 
17 
21 
21 
21 
80 
80 
4 0 
40 
45 
43 
43 
49 
45 
45 
45 
57 
57 
57 
57 
59 
50 
56 
25 
13 
35 
35 
22 
12 
14 
12 
35 
24 

11 

6 

17 

19 

13 

12 

11 

17 

7 

7 

6 

26 

26 

IB 

18 

10 

10 

10 

11 

10 

10 

10 

10 

10 

10 

10 

10 

7 

4 

4 

12 

12 

3 

2 

5 

4 

11 

3 

3 23 

6 24 

6 24 

1 
20 
20 
21 
21 
20 
22 
21 
20 

3 

16 

18 

12 
12 
24 
24 
24 
28 
28 
30 
7 
7 

13 
13 
38 
40 
40 
40 
40 
38 
40 
9 

8 

9 

16 

32 

37 

17 

17 

16 

19 

17 

17 

16 

17 

Fe 
ppm 

M SI02 
ppm ppm 

B 
ppm 

U HCOS 
ppm ppm 

S 0 4 
ppm 

Cl 
ppm 

BBBBKBBBBBKBKBBBBtBBBBBtBtfBI B B B « B B B B B ^ « B B B B B 

LD 
00 
0,0 

9,6 
88 
8 8 

0.5 
4.8 
0.4 
9.9 

10 0 
11.0 
11.0 
10.0 
11.0 
12,0 
11.0 
0.3 

2.3 
2,3 

4.5 
4,5 
9,3 
8.6 
8.5 

11.0 
11,0 

9 6 
0 4 
0 4 
6 0 
6 0 

24 0 
24.0 
24 0 
24 0 
24.0 
24 0 
24.0 

1 9 
1.9 
2.1 
2 1 
2,0 
6.7 

100 
13,0 
8,8 
8,6 

13.0 
12 0 
14.0 
12,0 
24 

120 

0.1 

0.0 

0.3 
0,2 
02 
OS 

0,2 

0.0 

0.0 

0.0 

66 
66 

OSO t7S 3.0 
0.82 004 173 5.0 

SO 130 0.10 137 340 
1.30 0.10 129 33.0 

60 1.40 0.05 181 7.0 
60 1.40 - 181 7.0 

67 
67 

67 
33 
56 
56 
56 
57 
57 
55 
28 
70 

74 

74 

75 

75 

61 

56 

64 

69 

69 

63 

63 

57 

50 

51 

48 

51 

37 

SO 

79 

79 

78 

78 

76 

67 

SO 

42 

49 

49 

46 

46 

50 

64 

68 

58 

0,03 

0.10 0,02 

0.07 0.02 

0 03 

0.00 
002 

0.11 

001 
0.01 

0,01 

122 

140 

140 

380 
120 
ISO 
190 
190 
180 
183 
190 
180 
190 
180 
140 

90 

90 

160 
137 
140 
140 
140 
156 
160 
150 
216 
220 
152 
150 
250 
250 
250 
250 
252 
250 
254 
161 
160 
162 
160 
170 
160 
ISO 
ISO 
156 
160 
136 
ISO 
130 
ISO 
130 
130 
ISO 

11,0 
2,8 
2 8 

0.0 
35,0 
19,0 
24.0 
25.0 
29,0 
29.0 
24,0 
33,0 
31.0 
28.0 
27.0 

3.1 
3.1 

25.0 
25.0 
27.0 
24 0 
31,0 
25.0 
25.0 
23.0 
29,0 
29,0 
26,0 
26 0 
68.0 
70.0 
69 0 
82.0 
69.0 
68.0 
70.0 
15.0 
13,0 
13,0 
15.0 
14.0 
25.0 

29,0 
37.0 
25.0 
25.0 
12.0 
6.0 
6,0 
3.0 

35.0 
18.0 

11.0 
11,0 
20 0 
18,0 
21.0 
21.0 

F 
ppm 

1.2 
1.2 
1,0 
1,0 
1.7 
1.7 

H2S 
ppm 

COS NOS CHARGE MASS 
ppm ppm B A L J I N C E B A L A N C E 

REF. 

B B B B B ^ B B * 1 B » B M 

106 
2,0 0.5 
2,0 0,5 

13,0 
11.0 
14.0 
11.0 
130 
10,0 
10.0 
11,0 
14,0 
IS.O 
14.0 
11.0 

1.8 
1.8 

97 
9.7 
62 
5,0 
5.4 
74 
7,4 
7.0 

12 0 
12.0 
8,2 
8.2 

19,0 
18.0 
19.0 
20.0 
19.0 
19.0 
18,0 
63 
6.5 
7.2 
7.2 
8 0 

11.0 

17.0 
17.0 
8,9 
8.9 
7.0 
7.0 
7.0 
7,0 

20.0 
8.0 

18 
1,0 
2,2 
0,9 
1.0 
1.0 
1.0 
1,0 
10 
1,0 
10 
1.7 

0.4 
04 

04 
04 
0.5 
04 
04 
0,3 
0.3 
0.3 
12 
12 
04 
04 
0.7 
OB 
06 
0,6 
0,6 
0.7 
0.8 
1,3 
IS 
1,2 
1.2 
1 2 
1.2 

0 4 
0 6 
0.6 

0.9 

10.0 

106 
1.06 
1.06 
1.03 
1.08 
1.09 

1.07 
1.00 
1.00 

0.92 
1.03 
1.00 
1.03 
1.05 
0.98 
1.00 
1.02 
l.OD 
1.03 
1.01 
0.93 

1.05 
1.05 

1,00 
0 98 
0.99 
1.02 
102 
0.33 
1.01 
0 95 
102 
1X)3 
1 00 
0,99 
1.01 
1.00 
1.00 
1.01 
1.00 
1.01 
1,01 
0,98 
0 98 
0 99 
0,98 
1,00 
0.97 
1.10 
0.99 
0.97 
1.03 
1.01 
1.02 
0.39 
1.03 
1il3 
0.38 
1.03 

0,95 
0 00 
0 00 
0 00 
000 
0 96 

2.07 
1,00 
1.03 

1.01 
1.00 
1.00 
0.99 
1.00 
1.01 
1.04 
100 
1,00 
0.99 
1.00 
1.04 

100 
0.98 

100 
0 98 
101 
100 
1 01 
1.02 
0 99 
101 
099 
099 
141 
1.00 
1,00 
1,01 

too 
100 
1,00 
0 99 
0 36 
104 
102 
102 
102 
100 
1,00 
000 
101 
1 10 
1.01 
0.95 
1.00 
1,00 
100 
1.02 
0.00 
1.01 



GEOTHERMAL DATA BASE. LOW AND MODERATE TEMPERATURE RESOURCES, 
STATE OF WASHINGTON - CHEMICAL DATA FOR WELLS AND SPRINGS. 

FUe Name • GEOTHDBS.WKl U s t updated September 03. t 9 9 S , b y J E . S . 

DATE TWP. RGE, S E C P A R T , pH CONDUCT TDS ID. 
(NEW) 

KlOOlSa 
MOOISD 
K1003S 
KI004Sa 
KI004Sb 
KSOO 
KSOOO 
KS007 
KTOO 
KTOOO 
KT009Sa 
KT009SB 
KTOIIa 
KTOIIB 
Kroi2a 
KT012B 
KT026S 
KT027a 
KT027B 
KT029 
KT030 
KT031 
LEOO 
LEOOO 
LEOIOS 
UOO 
UOOO 
UOOl 
U015 
U024 
U025 
PIOO 
PIOOO 
PIOOIS 
PIOOSS 
SKOO 
SKOOO 
SKOOISa 
SKOOISB 
SK002S 
SKOOeSa 
SKOoasn 
SKD08SC 
SNOO 
SNOOO 
SNOOISa 
SNOOISb 
SNOOISC 
SN002S 
SNOOSS 
SN004Sa 
SN004Sb 
SPOO 
SPOOO 
SP005 
SP006 
SP007 
SP008 
SP009 
SP010 
SP011 
SP012 
WAOO 
WAOOO 
WA020a 
WA020b 
WA027a 
WA027b 
WA044 

SITE NAME 

Lester Hot SprtnQs(F-l) 
Lester Hot Springs 
Gdameyer Hot Spririgs 
Scenic Hot Springs 
Scenic Hot Sprtngs(C-l) 

K I T T I T A S C O U N T Y 
USGSWDOE Umtanum 

K L I C K I T A T C O U N T Y 
KIlcMtat Mineral Springs 
KllcMtat Mineral Springs 
Gas-Ice Corp. 10 
Gas Ice Corp. 10 
Gas ice Corp. 2 
Gas-ice Cons. 2 
Fish Hatchery yvami Sprtng 
Smim, G. 
S m « i , G, 
Smith. George 

• -

Andrews/Smltti 

L E W I S C O U N T Y 
Ohanapecosh Hot Springs(USGS) 

L I N C O L N C O U N T Y 
Odessa Oil Test Piezometer A 
Sprague City 
Wilbur SEC 
DavenportCty6 

P I E R C E C O U N T Y 
Longmire Springs 
spring 

S K A M A N I A C O U N T Y 
Bonneville Hot Springs(A-3) 
Bonneville Hot Springs 
Rock Creek Hot 3pnngs(A-1) 
St. Martin Hot Springs 
St. Mamn Hot Springs 
St. Martin Hot Springs(Arl) 

S N O H O M I S H C O U N T Y 
Gariand Min Sprs(Maln)(GLA-l) 
Gariand Mineral Spnngs 
Gariand Mineral Springs 
Kennedy Hot Sprtngs(USGS) 
Gamma Hot Spring 
Sulphur CreeK Hot Springs 
SUphur Creek Hot Springs(Ar 1) 

S P O K A N E C O U N T Y 
US Govemment 
FalrchBd AFB. 2 
US Govemment 
US Govemment 
US Government 
US Arniy, Fort George Wright 
Washington water Power Co.,1-3 
US Air Force 

W A L L A W A L L A C O U N T Y 
Jaussand, Art 
Jaussand, Art 
WDOE TstADBs., Pleiometer A 
W130E Tst ADBs, Plezixiieter A 
Baker & Baker 

a3-Oct-93, pane 3 

Ca 
N. SEC. 

Mg Fe SI02 B U HCOS S04 
umhos/cm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

Cl F H2S COS NOS CHARGE MASS 
ppm ppm ppm ppm ppm BALANCE BALANCE 

B B B B B B B B B B B B B B B • B B B B B S S S B B B M 

1964/10«1 
1964/10/21 
1964/10/21 
1964/10/21 

1970/10/21 
1970/12/11 
1962*4/30 
1962rt)4/30 
1370/10/22 

1972A)8rt)a 
1982A)7/21 
1982/09/09 
19B2AJ7/21 

20 
20 
23 
26 
26 

IDE 21 
IDE 21 
HE 14 
ISE 28 

1978/03/02 16 19E 28 

195art)7/22 
1958/07/22 
1358/07/22 
1358/07/22 
1358^)7/23 
1358A37/22 
1377/10^13 
1358A)7/22 

1958rtlB/01 
1958/D3A11 
1973rtl3rtl7 
1373/07/12 
1946/11/29 

04 
04 
04 
04 
04 
04 
06 
06 
06 
06 
06 23E 

ISE 24 
ISE 24 
ISE 24 
13E 24 
14E 13 
14E 19 
ISE 04 
2SE 11 
23E 11 
23E 11 

11 
06 23E IS 

14 lOE 04 

21 31E 10 
21 BSE 23 
25 32E 35 
25 37E 21 

IS OSE 29 
19 02E 19 

02 07E 
02 07E 
03 07E 
03 OBE 
OS 
03 OSE 

16 
16 
27 
21 

OSE 21 
21 

28 
28 
28 
30 
31 
32 
32 13E 

11E 25 
11E 25 
HE 25 
12E 01 
13E 36 
13E 19 

24 41E 
25 40E 

40E 22 
03 
14 

25 40E 
25 41E 
26 42E 
25 43E 
26 42E 

06 SSE 10 
06 SSE 10 
06 SSE 18 
06 SSE 18 
06 36E 09 

9 2 
8.5 
9.1 
9.3 

8.5 

5.9 
6.1 
6 6 
6.6 
6 4 
6 4 

8.1 
8.1 
8,1 
81 
7.9 

6.8 

8.2 
84 
8,2 
8.2 

7.4 
6.8 

9 9 
9.5 
9.7 
7.0 
8 5 

6.9 
E.S 
E.S 
6.3 
6.1 
3 4 
7.6 

7 6 
7.8 
7.5 
7.2 
7.2 
7.5 
7 8 
7.8 

P 8.2 
P 82 
A 8.3 
A 8.7 
P 

140 

E37 
1410 964 

953 
319 

429 323 

233 
252 

248 
254 

248 
270 
288 

95 67 

. 
339 
331 
168 

-

112 
103 
123 
43 
32 

3 
2 
3 
1 
1 

8 
5 
6 
2 
2 

02 
0.0 
00 
0.0 

-

505 

64 
34 
63 
63 
SO 
SO 

160 
64 
64 
53 
55 
64 

100 
34 
33 
40 

487 
5 

134 
145 
80 
231 
360 
360 

10 
4 
10 
10 
4 
4 
16 
15 
15 
11 
11 
13 

201 
166 
171 
192 
192 
121 
138 
162 

14 
13 
14 
16 
11 
2 
2 
4 

226 186 32 9 
- 199 32 9 
- 229 43 10 
- 228 40 8 

136 161 6 3 

120 
38 
120 
120 
27 
27 

no 
6 
6 
12 
12 
7 

7 8 
5 15 
5 12 
5 15 

41 492 
1 9 

30 
31 
12 
104 
76 
73 

17000 - 2640 188 SIB 
- 2500 200 390 

- 8380 2500 200 390 
- 2600 670 72 190 

510 80 71 
100 2 1 

480 - 102 3 2 

30 
21 
20 
32 
28 
28 
32 
36 

12 
12 
6 
7 
16 

100.0 
38.0 
1060 
1100 
25.0 
25,0 
95.0 
2.4 
27 
4.1 
4 1 
27 

4,3 

2 6 
3,6 
5 3 
58 

0,0 

OS 
0.5 

900 
87.0 
870 
48,0 
2,8 

00 

10.0 
86 
12.0 
7.8 
13.0 
7.8 
14.0 
12.0 

1.7 
1,7 
0,6 
1.1 
9,8 

2 8 
2 2 

0.0 
0.0 
0.0 

1,0 
54 

•BBKXBBB 

66 
61 
56 
44 
37 

0,33 . 
61 
61 
75 
44 

. 
19,0 
40,0 
130 
13,0 

200.0 
115.0 
130.0 
22.0 
14.0 

. 
1.6 
0.9 
0.7 
0 6 

. 5.7 
0.6 
1.3 

-

3.S 

140 
103 
121 
120 
89 
89 

56 
52 
57 
57 
57 

-
. 0.11 

0.11 
0,03 
0.03 

. 0.13 
0,01 

. 
0 07 

. 
-

0,02 
0.04 

-
-0 02 

1070 
415 

1060 
1060 
280 
284 

1130 
310 
210 
193 
200 
310 

. 
3.4 
3.4 
0.0 

. 2.6 
0,2 
0,0 
2.2 
2,2 
0,2 

4.2 
4.0 
3 5 
3.5 
3.2 
3.2 

49 0 
9.1 
9.2 
9 8 
9 8 
8.6 

0,3 
0 8 
04 
04 
1.1 
1.1 
04 
1.0 
1.0 
1,0 
1,0 
10 

100 12,00 2.30 1060 170.0 S3 

87 
63 
37 
SO 

10 

50 
46 
41 
20 
48 
57 

107 
105 
105 
175 
141 
76 

100 

43 
47 
42 
43 
47 
13 

17 

72 
72 
89 
93 
60 

. 

. 

. 
-

-

2,00 

. 
-2.90 
• 

2440 
64,00 
64,00 

7,50 
9.00 
0,55 
0,60 

, 
. 
, 
-
-

-
. 
, 
-

. 
-
. 
-

-

-
-
. 
. 0,30 

8,10 
940 

-
2,80 
0.14 
0.10 

210 
145 
151 
174 

44 

39 
31 

. 19 

-

2050 
2600 
2600 
1660 
338 
134 
103 

150 
ISO 
140 
150 
170 
110 
150 
150 

126 
ISO 
140 
120 
108 

19.0 
5.0 
7.0 

11.0 

. 
S4 

72.0 
800 
400 

-160 

-

170,0 
1600 
160,0 

3,0 
30,0 
31.0 
60.0 

31.0 
10.0 
8.1 
3.3 
6,4 

110 
12,0 
14.0 

3.2 
3.2 
4.1 
3.6 
5.7 

16.0 
S.O 
4.6 
4.3 

1657 0 
3.0 

187.0 
180 0 
850 

636 0 
690.0 
756 0 

4250.0 
3600.0 
3600,0 

6250 
755,0 
51.0 
54.0 

SB 
1.8 
5.2 
4,5 
2 5 
SB 
1.7 
3.2 

6.5 
6.5 
5.2 
4.2 
3.8 

13.0 
0.9 
0 8 
0 9 

0,6 
0,7 
0,7 

. 0.7 

-

1.3 
1.6 
16 
12 
14 
3 9 
3.0 

0.3 
04 
0.7 
04 
0.3 
O.S 
O.l 
0.1 

0,7 
0.7 
12 
11 
0.6 

06 

1.04 
0.97 
095 
0 9 7 
0.95 

0.00 
0.98 
IOO 
0 99 
0.00 

1.00 

1.04 
1.07 
0.93 
0 93 
1.00 
0.99 
0 98 
104 
103 
1.01 
1.03 
103 

0.00 
143 
1 00 
1,00 
101 
1,01 
0 00 
0.39 
039 
0 00 
099 
0 39 

1.03 0.00 

-
3 0.2 
- 0.1 
- 0.1 

- 0.4 

. 

. 

. 

. 
• 

-
. 
. 
. 
. 
-
. 
. 
. 
. 
. 
. 
. 
-

. 
, 
. 
- 04 

0.93 
1.04 
0.99 
1.07 

1.00 
1.00 

0 93 
0.94 
0 93 
1.00 
103 
1.09 

1 09 
1.04 
1.06 
1.02 
1,01 
104 
1,01 

1,02 
1,03 
1.02 
0 93 
1.02 
1.01 
0.97 
0.96 

102 
1.05 
1,06 
0 95 
1.02 

1,00 
0.00 
0.00 
0.00 

0.00 
0 98 

0.00 
1.00 
000 
OOO 
1.00 
o.oo 

000 
0.00 
1.00 
1 00 
0.00 
0.00 
0.00 

1 00 
099 
0 99 
1.01 
0.39 
1 00 
1,00 
1,00 

0.94 
099 
1.01 
1.05 
1.00 

REF. 



GEOTHERMAL DATA BASE. LOW AND MODERATE TEMPERATURE RESOURCES. 
STATE OF WASHINGTON - CHEMICAL DATA FOR VVELLS AND SPRINGS. 

FUe Name B GEOTH0B3.WK1 Last updated September 03 .1993 . By J E.S. 

I.D. 
(NEW) 

SITE NAME DATE TWP. RGE. S E C P A R T . pH CONDUCT TDS Na K Ca 
N. SEC. umhos/cm ppm ppm ppm ppm 

Mg 
ppm 

Fe 
ppm 

Al SI02 B 
ppm ppm ppm 

U HCOS S 0 4 
ppm ppm ppm 

Cl 
ppm 

F 
ppm 

H3S COS NOS CHARGE MASS 
ppm ppm ppm BALANCE BALANCE 

WA049 
WA063 
WA071 
WA079 
WAflSO 
WA082 
WA0B3 
WA093 
WA097 
WA098a 
WA0986 
WHOO 
WHOOO 

Byeriey Farm. Ine. 
Bonneville Power Admm. 
Walla Wana College 
College Place 
College Place City 
College Place 
College Place 
Rogers Canning 
Whitman College 
Walla Walla City 5 
Walla Walla City 3 

W H A T C O M C O U N T Y 
WHOOSSa Baker Hot SpringsfA-i) 
WH003SB Baker Hot Springs(Maln)(BKA-2) 
WHOOSSc Baker Hot Springs(B-l) 
vyHOOss 
WTOO 
WTOOO 
yyT006 
WT009 
WTO 10a 
WTOlOb 
YAOO 
YAOOO 
YA022 
YAOSl 
YA037 
YA040a 
YAC40B 
YA040C 
lAOAA 
YA045 
YA066 
YA057 
YA059 
YAfl64 
YA066 
YA123 
YA1S2 
YA133 
YA1S6 
YA140 
YA266a 
YA266B 
YA256C 
YA2S6d 
YA2S6e 
yA266t 
YA256g 
YA256h 
YA256I 

1 Baker Hot Springs 

W H I T M A N C O U N T Y 
Pullman City 
Pullman C t y 
Coirax City Clay St, wen 
Colfax City Clay St, wen 

Y A K I M A C O U N T Y 
Snowaway, Ida 
Decker Ranch (Decker 7) 
Toppenish City 7 
Toppenish City 6 
Toppenish City 6 
Toppenish City 6 
Pmnps, Lena 
Sunnyside C t y 4 
(SowtJy, Albert A, 
Mount Adams Seed 
Stephenson, C.and H. 

Carison, Sarah 
Wiley, Robert 
Hansen F m t 
Hansen Fni i t 
Mount Adams Seed,3 
Moxee City 
US Army, Yawma Firing C e n , 1 
US Amiy , YaWma Firing C e n , 1 
US Army. Yakima Firing Cen , 1 
US Army, YaMma Firing Cen.. 1 
US Army, Yakima Firing C e n , 1 
US Army. Yakima Firing C e n . 1 
US Army. Yakima Firing Cen.. 1 
US Army. YaWma Firing Cen. . 1 
US Anny. Yakima Firing Cen., 1 

B B B B B B E B B B B B B ^ 

1371/03/20 
1346/11/21 
1354rt)Brt)4 
1370/10/23 
1959/10/22 
1952A)4«0 
1959/10/22 
1970/10/21 
1970/10«2 
1960*7/29 
1960*7/29 

-
-
-
-

1953*6/22 
1953*6«2 
1955*8/18 
1958*6«0 

1974/04/11 
1974*3«0 
1974*9/19 
1953/10/19 
1959/10/19 
1971*2*3 
1974*5«3 
1970/10*6 
1974*6'14 
1374*6/13 
1974*5«1 
1374/10*1 
1974*3*6 
1971*9/23 
1974*6/14 
1974*6/14 
1974*3/23 
1962/11*2 
1951rtVW20 
1951/04/20 
1953*3^9 
1353*9/29 
1953/10*5 
1959*3/30 
1960*9/14 
1960*9/14 
1967*2/28 

07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 

38 
38 
SB 
38 

14 
15 
16 
16 

10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
14 
14 
14 
14 
14 
14 
14 
14 
14 

S2E 
SSE 
SSE 
SSE 
SSE 
SSE 
SSE 
S6E 
SSE 
S6E 
36E 

OBE 
OSE 
09E 
09E 

45E 
45E 
4SE 
43E 

17E 
IBE 
20E 
20E 
20E 
20E 
31E 
22E 
165 
17E 
17E 
IBE 
18E 
17E 
IBE 
IBE 
IBE 
13E 
13E 
13E 
13E 
IBE 
I9E 
19E 
IBE 
ISE 
ISE 

36 
23 
33 
36 
36 
36 
36 
13 
20 
28 
28 

20 
20 
20 
20 

05 
32 
11 
I I 

14 
31 
04 
09 
09 
09 
33 
25 
34 
01 
03 
03 
26 
16 
27 
27 
32 
01 
2B 
28 
28 
28 
28 
28 
28 
28 
28 

Q 
M 
H 
F 
F 
F 
F 
R 
H 

R 
ft 

M 
M 
M 
M 

D 
N 
G 
G 

D 
N 
L 
A 
A 
A 
B 
F 
K 
F 
L 
N 
L 
A 
6 
H 
H 
Q 
B 
B 
B 
B 
B 
B 
8 
B 
8 

7.9 

. 
7.6 
8.2 
8.2 
8.1 
8.2 
8.1 
8.0 
8,2 
8 2 

7.9 
8.3 
8.0 
8.6 

7.8 
7.5 
7.7 
7.4 

. 

. 
-

7.8 
7 8 
8,0 

-7 6 

. 
_ 
. 
. 
-

7 8 

. 

. 

. 
84 
80 
80 
7.8 
7.8 
8.1 
7.B 
7.9 
7.9 
8.1 

214 

. 

. 

. 
2S3 
229 

-
. 

245 

-

820 
730 
780 

-

-
. 
-280 

. 

. 

. 
-

171 

-
. 
-
. 
-
. 
-
-
. 
. 
. 
-
. 
-

235 

-
244 

. 

. 
220 

. 
-

360 
177 

. 
190 
194 
135 
200 
177 
192 
193 
200 

. 
-
. 
-

226 
206 
209 
204 

202 
182 
116 
160 
158 
162 
200 
223 
201 

. 
145 
142 
160 
178 
157 
168 
136 
180 
187 
179 
187 
176 
175 
177 
174 
178 
183 

4S 
31 
17 
23 
21 
23 
21 
23 
25 
23 
29 

173 
146 
134 
170 

14 
IB 
21 
23 

13 
31 
24 
13 
13 
20 
23 
16 
SO 
24 
27 
23 
21 
24 
23 
35 
25 
56 
13 
13 
13 
13 
13 
IB 
13 
13 
20 

• B B B X 

16 
8 
4 
5 
5 
6 
5 
6 
6 
6 
6 

12 
8 

11 
10 

4 
4 
2 
2 

5 
5 
5 
4 
4 
4 
4 
7 
5 
4 
4 
4 
5 
4 
4 
5 
4 
3 
6 
6 
4 
4 
4 
4 
4 
4 
4 

10 
11 
15 
13 
20 
20 
20 
13 
17 
16 
16 

6 
5 
6 
6 

20 
20 
13 
25 

34 
19 
14 
IS 
13 
12 
31 
39 
23 
18 
16 
30 
34 
11 
20 
19 
19 
5 

IS 
15 
16 
16 
16 
17 
15 
15 
16 

2.9 
2.1 
5.6 
5,1 
55 
5.8 
5.5 
3,6 
5,5 
5,3 
5.3 

0.2 

-
0.3 
0.2 

13,2 
157 
13.5 
9.0 

160 
14 0 
4 3 
2.2 
22 
35 

130 
37 

160 
39 
SB 
7 4 

IOO 
34 

140 
6.8 
64 
0,3 

11.0 
110 
11,0 
11,0 
94 

11.0 
11,0 
11.0 
100 

" * * * * ™ 

0.0 
0.1 

. 
-

0.0 
0.0 

. 

. 
0.1 

-

-
-
-
-

o.l 
0.0 

o.l 
0.1 

1.5 
0.1 
0.1 
0.1 
0.1 

-0 3 

-22 
01 
0.1 
0.1 
0.4 

-
0,1 
0,1 
0.1 

-
-

00 

-
0.2 

-
0.0 

-
-

- so 
55 

007 
62 

- 65 
- 65 
- 65 

68 
61 

- 62 
- 62 

- 125 
- 105 
- 90 
- 103 

o.oe 
-0 02 

0 03 

-
-
-- 68 
- 68 

68 

- 62 

- 71 

- 30 
- 56 
- 56 

59 
- 39 
- 50 
- 51 
- 52 
- 32 
- 56 

0.78 

-0,14 

-

3.10 
0.91 
2,70 
2.70 

0.56 
0.01 
0.02 

-

-
. 
-
-
-
-
-0 02 

-
-
-
-
-
-
-

0.01 

-
-
-
. 
-
-
-
-
-

025 

-
-

002 

• 
-
-002 

0.02 

-
-

040 
0.30 
0,30 
0,36 

• 
• 
-

-
-
-
-
-0,02 

0,02 

-
-
-
-
-0,03 

-
-
-
-
-
-
-
-
• 
-
-
-
• 

160 
125 
116 
130 
140 
141 
136 
120 
140 
148 
ISO 

157 
106 
124 
163 

176 
184 
172 
IBS 

210 
230 
130 
100 
105 
110 
310 
180 
210 
140 
170 
160 
130 
120 
ISO 
170 
140 
160 
150 
151 
150 
149 
150 
150 
147 
ISO 
130 

3.8 

SB 
SB 
5,6 
54 
SB 
54 
36 
66 
5.0 
SO 

95.0 
95.0 
90.0 
87.0 

34 
2.3 
54 
3.8 

4.9 
1,6 
0.7 
03 
OS 
0,0 

17.0 
160 
ISO 

1.0 
14 
0 8 

22.0 
0.0 
1,5 
4.1 
0.8 
0.0 
0.7 
0.7 
0.7 
0.7 
0.2 
0.5 
0.8 
0,8 
OA 

20,0 
3 6 
16 
3,9 
4,2 
4 2 
4 2 
2 8 
1,9 
3,0 
3.0 

103,0 
111,0 

39.0 
110.0 

6.7 
6.7 
3,3 
4,6 

180 
3.3 
2 6 
1.0 
1.0 
2 0 
7.7 
4 8 
2.8 
SO 
4.4 
4.5 

11.0 
2,2 
6,3 

no 
10.0 
4.5 
4.1 
4.1 
3.8 
3.8 
3.5 
3.5 
4.0 
4.0 
4.0 

1,3 

0,6 

-
OS 
0,3 
0.6 
0.3 
0.8 
0 3 
1.0 
10 

3.0 
3,0 
3 0 
3 2 

-
-
-

13 
0.7 
0.6 
0 6 
0,6 
OS 
02 
OS 
0,5 
0,7 
0.8 
07 
02 
0 8 

07 
12 
07 
1.7 
0.5 
OS 
0.5 
OS 
OS 
0.6 
0.6 
0,6 
0,6 

• K S « « t 9 i » 

-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
" 

. 
0.1 

-
-
-

0.1 

. 
-
-
-
-

-
-
-
• 

-
-
-
-

-
-
-
-
-
-
-
-
-
-

0.2 

l i M 
1.01 

100 
0 98 
1-04 
1 f l2 
l i ) l 
1.03 
1,01 
1.03 
l i M 

0.93 
l f l 2 
034 
QSB 

1.10 
IBS 
102 
1.10 

l i M 
1i)7 
1X)3 
038 
l i )3 
l i M 
107 
ID I 

mo 
1.00 
1.08 
1.02 
0.96 
IDS 
1.01 
1.04 
1i)0 
102 
101 
101 
101 
100 
10S 
100 
1.02 
1,D4 
103 

0.33 

1.00 
000 
1,01 
0.99 
0.98 
103 
093 
1,00 
D.97 
1.00 

000 
0.00 
000 
0.00 

ISO 
1,32 
1.40 
129 

1.00 
0,39 
1,01 
1.03 
0,99 
0 99 
0 99 
1.00 
1 DO 
0,00 

099 
1.00 

102 
1,01 
1,00 
1 01 
1 01 

100 
100 
096 
1,00 
0 94 

033 
0,93 
0 37 
0 93 
0.39 

4 

3 

30,4 

21,2 

1 
21.2 

1 

S 
3 
3 
3 

31,4 

NOTES: 
See ttie notes for me GEOTHOBi .WKl for explanattons of I D . 

numbers and parttal sections. 
Lower-case leosrs at ttie ends or 1 0 . numBers signify mirerent 

analyses for tne same well or spring system. 
COND. Is conoucttvtty. 
TDS Is total dissolved solids, measured by evaporattng a sample 

to dryness. 
CHARGE BAL>NCE Is an Indication of ttie quality andibr complettiess 

of a chemical analysis. Analyses wltti charge balances more 
ttian 10 per cent greater ttian or less ttian 1.00 have been 
excluded from ttiis table. 

Charge balances were calculated using a woriaheet from 
Kindle (1331 , p. l ISJwIB iaconec tedconvers lo r i t ac to r to r 
HCOS supp led by MKe Adams, UnKvrs ty of Utah Research 
Institute (personal communleattan, August 10,1993) . 

03-Oct-93. p a g e 4 



GEOTHERf4AL DATA BASE. LOW AND MODERATE TEMPERATURE RESOURCES. 
STATE OF WASHINGTON - CHEIrtCAL OATA FORVyELLSANDSPRINGS, 

Flle Name B GEOTHDBS.WKl Last updated September 03,1933, by JE.S 

ID. SITE NAME DATE TWP. RGE. SECPART. pH CONDUCT TDS Na K Ca Mg Fe Al Si02 B U HCOS S04 Cl F H2S COS NOS CHARGE MASS REF. 
(NEW) N SEC. umhos/cm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm BALANCE BALANCE 

B B B B B B B B ^ B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B K B B B B B B B B B B B B B = 3 B B 3 S B a i B B B a B 3 B = a i B B a B S B E B B B B B S B B B B B B E B B B B B n B B B B J B B B B B X Z B B 3 B B = E B B B B K B B E B B V B B B B K B S B B S B = B B B B B B B I B B B B B a B B B B « S S B B B B B B M a B B B B B B M B B B B B a B B B B S B B B B n B B B B B a B B B B B B B B B B I B B B B B B « B B B B 

Aqueous solutions are electrically neutral In nature, to 
chemical analyses ttiat are reasonably complete and of good 
quality should reiect ttiat neutrality by yielding charge 
balances near 1.00. Charge balance Is ttie ratio of ttie sums 
of ttie negattve (anion) and poslttve (cation) Ionic charges, 
qjantiriea as miui-equf/alents per Iter, detected In ttie 
nuld (Kindle, 1391, p. 109), 

Sum of anion eoncenttattons (meq/L) 
Charge Balance ' 

Sum of catton eoncenttattons (meq/L). 

The corT<«rslon factors to convert concentrations In 
milligrams per uter (or parts per million) to milll-
equlvalems per liter are listed below. 

Anion Factor Catton Factor 

HCOS 0.0167 Ca 0,0499 
C03 0.0333 Fe 0 0358 
S04 0.0208 K 0.0256 
F 0.0526 U 0.144 
N03 0.0161 Mg 0.0823 
Cl 0.0382 Na 0.0433 

MASS BAONCE Is also an Indlcanon of quality and/or completeness 
ot an analysis. Mass balance is ttie rado of total 
dissolved solids, detennined By evaporating a water sample 
to dryness, to the sum of Individually analyzed chemical 
species (Kindle 1991, p. 109), 

Total dissolved solids (mg/L) 
Mass Balance * 

Sum of Individual solid concenttanons(mg'L). 

Mass BalatKes were calculated usmg a wori<sheet from 
Kindle (1991, p. 113). Acorracttontactorat0.49l7was 
applied to ttie eoncenttitlon of HCOS Because It is partty 
volatile (Mike Adam, University ot Utah Research Insttttjte, 
personal commumeailon, Augtnt 10,1933). 

Mass balances should. Ideally, approach values of 1.00 
for high quality, complete analyses. When ttiey are 
slgmflcarwy greater ttian 1.001 is olten because SI02 
(wtucn Is non-lomc in solutton and doesnt affect me 
charge Balance calculatton) Is not reported. When Si02 Is 
reported, departures fmm 1 00 must be caused by failure to 
report some significant chemical species ano/or analyttcal 
Inaccuracy, ifttie charge Balance Is wttnm 10 per cent of 
1 00 and SI02 Is reported, ttien departures from 1.00 of me 
mass Balance must Be caused By offsetting anion and catton 
analyttcal errors. Incomplete analyses, or inaccurate 
SI03 or TDS measurements. 

When no TDS Is reported me mass balance Is zero. 
Mass balance was not used as a criterion for exclusion 

of analyses from mis table. 
REFERENCES: See file named GEOTHDBS.WKl. 
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UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURl 
391 CHIPETA WAY, SUITE C 

SALT LAKE CITY, UTAH 84108-1295 
June 7, 1994 TELEPHONE 801-524-3422 

Mr. J. Eric Schuster 
Assistant State Geologist 
Washington State Departinent of Natural Resources 
llll Washington St. SE 
P.O. Box 47000 
Olympia, WA 98504-7000 

Dear Eric: 

Thank you for the opportunity to review a draft of your 
final report "Low-Temperature Geothermal Resources of Washington" 
which has sections (not included) by Gordon Blooraquist. This 
will be a good report, Eric. It covers all of the intended 
topics, plus additional appropriate material. It gave me a good 
basic understanding of Washington's low-temperature resources, 
temperature gradients, hydrology, usage and potential, all in 
about 25 pages. Some general comments follow. 

I did find the report difficult to read in several places, 
due mainly to complex and lengthy sentence structure. Some of 
the awkward parts and some suggestions for changes are indicated 
in the margins of the text. On page 4, the map scale of Figure 1 
is indicated as 1:100,000, but it should be more like 
1:10,000,000. Degree symbols are missing in several places. 
Would the acknowledgements be better placed before or after the 
text? The use of subheadings may help the reader in large blocks 
of text.It appears that References Cited also contains additional 
references - do these occur in the data tables? 

It may not be necessary to number the references, but I note 
that you do refer to some by number. The numbers may change if 
numbers are assigned to several references which do not have 
numbers. Is the use of (;) between authors in the listing 
standard for WDNR reports? It is not generally used by major 
journals. Your recommendations for future work are rather 
general, but seem appropriate. I get the feeling that much of 
the six-county area is favorable, and priorities are governed by 
the collocation of potential users. Please consider these 
comments as you finalize your report, and call me if you have any 
questions. 

Sincerely, 

Howard P. Ross 
Project Manager/Low-Temperature Program 



WASHINGTON STATE DEPARTMENT OF 

Natural Resources 
JENNIFER M. BELCHER 

Commissioner of Public Lands 

KALEEN COniNGHAM 
Supervisor 

May 11, 1994 

Mr. Howard P. Ross, Project Manager 
Earth Science Laboratory 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108-1295 

Dear Howard: 
Enclosed please find an almost complete draft of the final report for your review and 

comment. I have tried to stay reasonably close to the outline you supplied in your November 
4, 1993, memo. The report lacks the two main tables, DESCRIPTIVE AND THERMAL 
DATA FOR WELLS AND SPRINGS, and CHEMICAL DATA FOR THERMAL WELLS 
AND SPRINGS, but you have seen them before. The chemistry table is not complete, 
because I am waiting for an additional ten analyses being done by U.U.R.I. The report also 
lacks three sections that Gordon Bloomquist is writing: LEGAL AND INSTITUTIONAL 
SETTING, CURRENT LOW-TEMPERATURE GEOTHERMAL USES, and RESOURCE 
POTENTIAL AND COLLOCATION OF RESOURCES AND USERS. It also lacks a 
SUMMARY which I will be writing when Gordon has finished his sections. 

The comments above make the report sound quite incomplete, but it is really quite 
close to being finished, and I think it is amply far along for your review and comments. I 
will appreciate any guidance you wish to provide. You may, of course, use parts of this draft 
report for your own reporting requirements, because the parts now finished will probably not 
change much unless reviewers find things that need to be added or corrected. I will 
appreciate any comments, corrections, or suggestions you wish to make. 

Sincerely, 

J. Eric Schuster, 
Assistant State Geologist 
Division of Geology and Earth Resources 

copy - Paul Lienau, O.I.T. 
- Gordon Bloomquist, W.S.E.O. 

1111 WASHINGTON ST SE I PO BOX 47000 I OLYMPIA, WA 98504-7000 
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FINAL REPORT FORMAT 
LOW-TEMPERATURE GEOTHERMAL RESOURCE ASSESSMENT: 1993 

Report Requirements: A final summaiy report, not to exceed 50 pages. Description of all tasks 
and results. Document new data. Geothermal resource map of state (1:1,000,000) or acceptable 
altemative. 
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WASHINGTON STATE DEPARTMENT OF 

Natural Resources JENNIFER M. BELCHER 
Commissioner of Public Lands 

KALEEN COTTINGHAM 
Supervisor 

November 17, 1993 

Dr. Howard P. Ross, Project Manager 
Earth Science Laboratory 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, Utah 84108-1295 

Dear Howard: 
Pursuant to your memo of November 4, 1993, here is the best I can do at this time to 

supply the information needed on your Table 1, Geothermal Database Summary. 
Total Database Entries 

Moderate Temp. Wells 

Low Temp. Wells/Springs -

Low Temp. Resource Areas -

Direct Heat Utilization 

Greenhouses, Aquaculture, 
Industrial PixKesses 

Areas, Multiple Residence 
Heating 

Areas, Potential Near-
Term Direct Heat Util. 

Areas, Possible New 
. Binary Power Develop. 

Areas, High Priority 
Resource Study 

1993 = 
1981 = 
1993 = 
1981 = 
1993 = 
1981 = 
1993 = 
1981 = 
1993 = 
1981 = 
1993 = 
1981 = 

1993 = 

1993 = 

1993 = 

1993 = 

971 
368 

1 
1 

970 
367 
\1 +1-
10-1-/-
3 or more 
0 
0 ? 
0 ? 

0 ? 

49-^ 

0 

3 counties 

Regarding the Moderate Temperature Wells, there are more than four hundred oil and 
gas test wells in Washington, and some are deep enough to exceed 100 degrees C. Only one 
has been logged in thermal equilibrium and yielded a temperature above 100 degrees C. I 
have not attempted to convert any of the "oil patch" inequilibrium temperature logs to 
estimated equilibrium temperatures. 

Regarding the Low Temperature Resource Areas, I defined them by identifying groups 
of wells above 20 degrees C. in the areas shown in light gray on the 1981 map. The light 

®<3^^^1« 
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gray areas represented areas "favorable for exploration for, and development of, thermal water 
of sufficient temperature (20 degrees C. and higher) for direct heat application". These areas 
are: North Bonneville-Carson, E. Klickitat and S. Benton Counties, Walla Walla-Touchet, 
Yakima Valley, Ephrata, Moses Lake, Othello, Cunningham, Connell, and the Hanford 
Reservation. Those ten areas are still there on the 1993 map, and to them I would add seven 
more, namely: Jackson Prairie gas storage field, central Benton County, SW Franklin County, 
Clarkston, NW Adams County, an area west of Spokane, and the Black Rock Valley in NE 
Yakima County. 

Regarding the Direct Heat Utilization, I know of only three direct heat utilization 
facilities: the courthouse in Ephrata, the Yakima County? jail, and Walla Walla Community 
College. There may be more. Gordon Bloomquist is out of town until November 29. I will 
see if he can add more sites then. Two of the three were being planned in 1981, but none 
was in operation. 

Regarding Greenhouses, Aquaculture, and Industrial Processes, as far as I know there 
are no greenhouses, aquaculture, or industrial processes using geothermal heat sources. 

Regarding the Areas of Multiple Residence Heating, I know of no multiple-residence 
heating installations. 

Regarding the Areas of Potential Near-Term Direct Heat Utilization, 49 is a minimum 
number. I got it by identifying municipalities (36), school districts (5), colleges (4), ports and 
P.U.D.'s (2), county facilities (1), and state facilities (1) where there are warm wells. There 
are, undoubtedly, many federally-owned, other state-owned, and probably many privately-
owned wells that have significant heat loads nearby. 

Regarding the Areas of High Priority for Resource Study, I defined the priority areas 
very broadly as the three counties (Yakima, Walla Walla, and Benton) where there are more 
warm wells apparently near potential users than in other counties, and, at the same time, no 
closed ground-water basins. These areas will probably be refined considerably when I have 
had a chance to work with Gordon and consider more factors. 

Finally, let me take this opportunity to confirm what I told Paul Lienau on the 
telephone earlier. That is, even though the database woric is moving along, I can certainly use 
a no-cost contract extension, because it is difficult for Gordon to find time to help me select 
the priority areas for further study or development, and that is preventing me from taking 
water samples and getting the final report writing started. 

Please let me know if I can amplify or clarify any of the above. 

Sincerely, 

J. Eric Schuster, Assistant State Geologist 
Division of Geology and Earth Resoiuces 

copy: Paul Lienau 
Gordon Bloomquist 



^h<.. 

UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 

391 CHIPETA WAY, SUITE C 
SALT LAKE CITY, UTAH 84108-1295 

TELEPHONE 801-524-3422 

July 16,1992 

Mr. Paul J. Lienau 
Geo-Heat Center 
Oregon Institute of Technology 
3201 Campus Drive 
Klamath Falls, OR 97601 

Dear Paul: 

Enclosed is a letter of response for the State of Washington Low-Temperature 
Program statement of work (SOW) written by J. Eric Schuster, Assistant State 
Geologist, and the Washington Principal Investigator. Eric's letter restates and 
elaborates on our SOW and breaks out the cooperative effort with the Washington 
State Energy Office (WSEO). Budget information, travel policy and resumes are also 
included. OIT-GHC and EG&G should respond directly to Eric with any questions 
regarding the above information. 

Paul, I have been receiving inquiries from the state team P.I.'s who submitted 
responses to me from 30 to 60 days ago, regarding the status of their subcontracts. Is 
EG&G waiting until all responses are in before completing the OIT-GHC contract 
modifications? If so, this intent to save a limited amount of paperwork is severely 
cramping the work period, budgets, and planning for a number of state teams. 
These teams are being asked to complete a large amount of work, including original 
data gathering, in a limited timeframe and on limited budgets. Delays in getting the 
contracts signed pose an additional burden to Principal Investigators with university 
responsibilities who planned to use the summer period, and students between 
quarters, to work on this project. 

Paul, please help expedite these subcontracts before more time is lost. All 
subcontract information already reviewed and approved by EG&G should go into 
one contract modification for OIT-GHC, with other contract modifications later, as 
required. There may be a substantial delay in getting agreement on a SOW and 
budget and supporting information for the Nevada state team, and this should not 
hold up any other subcontracts. 



Page two 
Mr. Lienau 
July 16,1992 

I v^ll try to telephone you to discuss this problem when you retum from vacation 
(and before I leave on vacation, July 23). 

Sincerely, 

Howard P. Ross 
Project Manager 

HR/mt 
Enclosure 

cc: P.M. Wright 



ADDENDUM TO STANDARD CONTRACT AGREEMENT 
for 

STATE GEOTHERMAL ENERGY RESEARCHJDEVELOPMENT, 
AND DATABASE COMPILATION 

between 

THE OREGON STATE SYSTEM OF HIGHER EDUCATION 
OREGON INSTITUTE OF TECHNOLOGY 

and 

THE WASHINGTON STATE DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF GEOLOGY AND EARTH RESOURCES 

STATEMENT OF WORK 

1.0 INTRODUCTION 

The United States Department of Energy - Geothermal Division (DOE/GD) supports the 
development of indigenous and environmentally advantageous energy altematives to the traditional 
fuels. There is a very large, nearly unused supply of lo^y- and moderate-temperature geothermal 
resources in the United States that could be brought on line over the next decade. The increased 
use of Geothermal Heat Pumps (GHPs) could also reduce the need for traditional fossil fuel 
consumption for space heating and cooling. 

The U.S. Congress has appropriated funds for a program of Low-Temperature Geothermal 
Resources and Technology Transfer and DOE/GD has funded EG&G, Idaho to establish contracts 
with the Oregon Institute of Technology - Geo-Heat Center (OIT-GHC), the Idaho Water 
Resources Research Institute (IWRRI) and the University of Utah Research Institute (UURI) to 
implement this program. 

Important parts of this program are to bring the inventory of the nation's low- and moderate-
temperature resources up to date, to complete a collocation study of these resoimies and 
communities and other potential users, and to collect and disseminate information necessary to 
expand the use of GHPs. OIT-GHC will have the lead role in the collocation study and will 
establish subcontracts with the state resource teams. UURI will work with the State Teams on 
gathering, documenting, and assembly of low- and moderate-temperature hydrothermal resource 
data and will assist in technical monitoring of the State Team efforts and publications. IWRRI will 
be responsible for establishing the hydrothermal resource data for Idaho and for performing 
geothermal reservoir evaluations throughout the westem United States. 

The technical tasks described herein may be considered Phase I of the Low-Temperature 
Geothermal Resources and Technology Transfer program. If Phase I proves successful, and 
additional funds are appropriated by Congress, the program may be expanded and continued. 
Phase n would likely include detailed resource evaluations of priority areas identified in Phase I. 

Funding for the Low-Temperature Geothermal Resources and Technology Transfer Program is 
limited, and the success and continuation of the program is dependent upon a productive Phase I 
effort. Participating State Teams are encouraged to seek state or organization cost shares (in cost 
or in-kind) to enhance this contract effort 



2.0 TECHNICAL TASKS 

The following technical tasks will be accomplished under this subcontract 

2.1 Complete an updated inventory of low- and moderate-temperature resources for the State of 
Washington, current to June 1,1992. Review drilling records and other information to 
identify new resources and verify temperatures and flow rates of springs and wells which 
may have changed substantially since the previous statewide geothermal resource 
inventory. Identify geological, geophysical, geochemical, and hydrologic studies which 
relate to these resources. The minimum temperature for a low-temperature resource is 
defined to be 10°C above the mean annual air temperature at the surface and should increase 
by 25°C/km. Occurrences to 150°C will be included. 

2.2 Conduct a fluid geochemistry study of the more important resource areas for which existing 
data are questionable or unavailable. UURI will provide up to ten (10) quantitative fluid 
chemical analyses for each state in support of this study. 

2.3 Complete a computer database listing compatible with Lotus 123 format tabulating for each 
occurrence: name, location (T,R,S), county, longitude, latitude, depth, flow, temperature, 
chemistry, and other data as appropriate and available. 

2.4 Review OIT-GHC geothermal resource and demographic data for the State of Washington 
for accuracy and completeness, as part of the collocation study. 

2.5 Assist OIT-GHC, UURI, and IWRRI in studies to prioritize low- and moderate-
temperature resource areas for new development. Develop conceptual geologic models and 
groundwater data for selected resources. 

3.0 REPORTS, DATA, AND OTHER DELIVERABLES 

3.1 A geothermal database listing in hardcopy and diskette form will be submitted to UURI. 
The listing will include all known low- and moderate- temperature spring and well 
occurrences in the State of Washington. Principal facts will include location, depth (well), 
flow rate (if known), etc. 

3.2 Letter reports and memoranda reviewing collocation data and priority rankings will be 
submitted to OIT-GHC and UURI. 

3.3 A final summary report, not to exceed 50 pages, describing all tasks and their results, and 
documenting any new temperature, geologic, geochemical or geophysical data will be 
submitted to UURI, OIT-GHC, and IWRRI. This report may incorporate interim letter 
reports and memoranda as appendices. The report will include a geothermal resource 
occurrence map ofthe state, black and white, scale 1:1,000,000 or acceptable altemative. 

3.4 Interim progress reports will be submitted to UURI and OIT-GHC quarterly. 



4.0 SCHEDULE OF PERFORMANCE AND REPORTING 

4.1 The period of performance for this agreement will temoinate December 31,1993, unless 
noodified by letter agreement and signed by the State of Washington, Department of Natural 
Resources, OIT-GHC, and UURI. 

4.2 A review of the OIT-GHC collocation study will be completed and a letter report or 
memorandum of comment submitted to OIT-GHC and UURI within one month after 
receipt of the draft document from OIT-GHC. 

4.3 A preliminary database listing of geothermal resource occurrences will be submitted to 
UURI within four months after the execution of this agreement 

4.4 A final database listing of geothermal resource occurrences will be submitted to UURI 
within twelve months after the execution of this agreement 

4.5 A final report documenting all new data and activities completed under this agreement will 
be submitted to UURI not later than December 31,1993. 

5.0 RESPONSIBLE PARTIES 

5.1 The Principal Investigator for this agreement will be J. Eric Schuster, Washington Division 
of Natural Resources. 

5.2 The Technical Project Managers for this agreement will be Howard P. Ross, UURI and 
Paul J. Lienau, OIT-GHC. 

5.3 The Contracting Officer for this agreement will be Douglas Yates, OIT. 

6.0 FUNDING 

This contract agreement provides for funding not to exceed $35,000.00 for the completion 
of all technical tasks and submittal of all required deliverables. 



WASHINGTON STATE DEPARTMENT OF 

Ncrtural Resources 
BRIAN BOYLE 

Commissioner of Public Lands 

Division of Geology & Earth Resources 
P.O. Box 47007 

Olympia, WA 98504-7007 
(206) 459-6372 

FAX (206) 459-6380 

July 13, 1992 

Dr. Howard P. Ross 
Project Manager 
University of Utah Research Institute 
Earth Science Laboratory 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108-1295 
Telephone: 801-524-3444 
FAX: 801-524-3453 

Re: Addendum to Standard Contract Agreement for State Geothermal Energy Research, 
Development, and Database Compilation 

Dear Dr. Ross: 
This is a response to your letter of April 28, 1992, and its enclosed proposed 

Statement of Work for participation by the Washington State Department of Natural 
Resources, Division of Geology and Earth Resources (DGER) in the Department of Energy-
Geothermal Division's (DOE/GD) Low Temperature Geothermal Resources and Technology 
Transfer Program for updating the state's low- and moderate-temperature geothermal resource 
database. We are pleased to be able to cooperate with the Washington State Energy Office 
(WSEO) in responding to your proposed statement of work. The vehicle of cooperation 
between WSEO and DGER will be an Interagency Agreement. 

The following response is, in essence, an expanded recapitulation of the Statement of 
Work enclosed with your April 28 letter. Our intention is to respond to each and every point 
of the Statement of Work, and if we have failed to do so satisfactorily, we will appreciate 
hearing about it so we can make corrections. In the material that follows the paragraphs of 
the Statement of Work are repeated (enclosed in quotation marks), followed by further 
explanatory information, if necessary, and by an indication of what portion of the work will 
be done by WSEO and what pan by DGER. 

Equal Opportunity/Aftirmative Action Employer 



"2.0 TECHNICAL TASKS" 

"The following technical tasks will be accomplished under this subcontract." 

"2.1 Complete an updated inventory of low- and moderate-temperature resources for the 
State of Washington, current to June 1, 1992. Review drilling records and other information 
to identify new resources and verify temperatures and flow rates of springs and wells which 
may have changed substantially since the previous statewide geothermal resource inventory. 
Identify geological, geophysical, geochemical, and hydrologic studies which relate to these 
resources. The minimum temperature for a low-temperature resource is defined to be lO^C 
above the mean annual air temperature at the surface and should increase by 25^C/km. 
Occurrences to 15(fC will be included." 

WSEO will assist in the inventory of low- and moderate-temperature geothermal 
resources through the updating of site data files developed during previous statewide 
geothermal assessments. DGER wUl begin the inventory process by reviewing all available 
published information and incorporating aU references into an updated dBase ni+ 
computerized bibliography of geothermal resources in Washington, with some coverage of 
legal and institutional setting and uses of low- and moderate-temperature geothermal 
resources. Major sources of bibliographic data will include existing published or open-filed 
bibliographies, GEOREF, the DGER library, and the WSEO library. 

DGER will review existing literature and WSEO's existing site data files to generate a 
preliminary inventory. The preliminary inventory will be supplemented by adding wells from 
the drilling records of the Washington Department of Ecology (WADOE) for those counties 
that are known to have ground waters warmer than 1 0 ^ above the mean annual air 
temperatmre. For the most part the pertinent well records are housed in the Yakima and 
Spokane regional offices of the WADOE, and there are many thousands of well records to 
review. Supplemental data will be collected from personnel of the WADOE, from drillers, 
from local officials, and from current users of low- and moderate-temperature geothermal 
resources. These data will be incorporated into a Lotus 123 database, as covered in paragraph 
2.3 below. 

"2.2 Conduct a fluid geochemistry study of the more important resource areas for which 
existing data are questionable or unavailable. University of Utah Research Institute (UURI) 
will provide up to ten (10) quantitative fluid chemical analyses for each state in support of 
this study." 

DGER will conduct the sampling as necessary. We assume that UURI will make 
available any special gear or instructions needed to sample the waters in a satisfactory 
manner. We are not prepared to do any downhole sampling. 

"2.3 Complete a computer database listing compatible with Lotus 123 format tabulating for 
each occurrence: name, location (T, R, S), county, longitude, latitude, depth, flow, 
temperature, chemistry, and other data as appropriate and available." 

DGER will complete the database listing, and WSEO will create a geographic-
information-system data layer containing the locations of low- and moderate-temperature 



geotiiermal resources using Arc Info and plot the l:l,0(X),000-scale geothermal occurrence 
map of the state called for in paragraph 3.3 below. 

"2.4 Review Oregon Institute of Technology Geo-Heat Center (OIT-GHC) geothermal 
resource and demographic data for the State of Washington for accuracy and completeness, as 
part of the collocation study." 

DGER and WSEO will address this task jointiy. 

"2.5 Assist OIT-GHC, UURI, and IWRRI in studies to prioritize low- and moderate-
temperature resource areas for new development. Develop conceptual geologic models and 
ground water data for selected resoiures." 

DGER and WSEO will address this task jointiy. Both will assist in the development 
of conceptual geologic models and ground water data. (It should be pointed out that the 
Washington Department of Ecology has statutory authority to investigate ground water, so 
DGER and WSEO are not in a position to conduct detailed ground water investigations, but 
both can provide the level of detail on ground water that would be expected of ordinary 
geologists.) WSEO will take the lead in assisting OIT and others in studies to prioritize low-
and moderate-temperature resource areas for new development. 

As an aid in establishing priorities, WSEO will analyze in detail the heat load density 
of up to 5 of the most promising urban areas in the state using HEATPLAN/HEATMAP 
software developed by WSEO, and they will also evaluate the performance history of 3 to 5 
geothermal heat pump installations in the state (for example. Grant County Court House in 
Ephrata, Yakima County Jail, Walla Walla Community College, and Clark College). 

"3.0 REPORTS. DATA. AND OTHER DELIVERABLES" 

"3.1 A geothermal database listing in hardcopy and diskette form will be submitted to 
UURL The listing will include all known low- and moderate-temperature spring and well 
occurrences in the State of Washington. Principal facts will include location, depth (well), 
flow rate (if known), etc." 

DGER will supply this deliverable. 

"3.2 Letter reports and memoranda reviewing collocation data and priority rankings will be 
submitted to OIT-GHC and UURI." 

DGER and WSEO will cooperate to supply requested letter reports and memoranda. 

"3.3 A final summary report, not to exceed 50 pages, describing all tasks and their results, 
and documenting any new temperature, geologic, geochemical, or geophysical data will be 
submitted to UURI, OIT-GHC, and IWRRL This report may incorporate interim letter reports 
and memoranda as appendices. The report will include a geothermal resource occurrence map 
of the state, black and white, scale 1:1,000,000 or acceptable altemative." 

DGER will take primary responsibility for the final summary report. We will submit 
all materials to UURI, OIT-GHC, and IWRRI, and we intend to open-file tiie geothermal 



bibliography, the low- and moderate-temperatvure geothennal database, the geothermal 
resource occurrence map, and the final summary report 

"3.4 Interim progress reports will be submitted to UURI and OIT-GHC quarterly." 
DGER and WSEO will submit these reports cooperatively. 

"4.0 SCHEDULE OF PERFORMANCE AND REPORTING" 

"4.1 The period of performance for this agreement will terminate Decemt)er 31, 1993, 
unless modified by letter agreement and signed by the State of Washington, Department of 
Natural Resources, OIT-GHC, and UURI. 

"4.2 A review of the OIT-GHC collocation study will be completed and a letter report or 
memorandum of comment submitted to OIT-GHC and UURI within one month after receipt 
of the draft document from OIT-GHC. 

"4.3 A preliminary database listing of geothermal resource occurrences will be submitted to 
UURI within 0ic6 months after the execution of this agreement 

"4.4 A final database listing of geothermal resource occurtences will be submitted to UURI 
within twelve months after the execution of this agreement. 

"4.5 A final report documenting all new data and activities completed under this agreement 
will be submitted to UURI not later than December 31, 1993. 

"5.0 RESPONSIBLE PARTIES" 

"5.1 The Principal Investigator for this agreement will be J. Eric Schuster,..." Assistant 
State Geologist Washington Department of Natural Resources, Division of Geology and Earth 
Resources. Rebecca Christie of DGER will generate the updated bibliography and assist with 
data entry, and Dr. R. Gordon Bloomquist of WSEO will lead that office's participation in 
this project. Resumes for these three are attached (Appendix C). 

"5.2 The Technical Project Managers for this agreement will be Howard P. Ross, UURI, 
and Paul J. Lienau, OIT-GHC. 

"5.3 The Contracting Officer for this agreement will be Douglas Yates, OIT." 

6.0 ITEMS REQUIRED BY EG&G, IDAHO. INC. 

1. "A current copy of the agency's negotiation agreement that addresses indirect rates." 
Attached as Appendix A. 



2. "A copy of the agency's official (typed and formal) travel policy. (We would also 
need to see a very detailed estimate of the point of departure and destination, number of 
travelers, number of days duration, etc.)" 

Travel policy document is attached as Appendix B. It is impossible to estimate 
exactly the destinations of travel, because it may be necessary to travel to any of the cities in 
eastem and southem Washington where low- and moderate-temperature geothermal resources 
occur. The following outiine can be offered at this time. We know that at least one week (5 
days) of travel from Olympia to each of the eastem Washington offices of the Washington 
Department of Ecology (located in Yakima and Spokane) will be necessary for the purpose of 
reviewing and making copies of pertinent well records. The budget which follows includes 
funds for four to six additional trips of a total of 20 days duration to any cities of eastem or 
southem Washington for the purpose of interviewing officials and well owners for added well 
information or for visiting important resource sites to confirm the resource data and/or to 
collect additional data. Totals for travel are 30 days in travel status with a reimbursement 
rate of $26 per day for meals and up to $48 per day for lodging in Spokane and up to $40 
per day for lodging in all other areas of eastem and southem Washington (the lower rate is 
used to calculate the budget), and up to 3600 miles at $0.27/mile for State-owned sedans. We 
anticipate that the Principal Investigator will be doing most of the travel, and it is probable 
that only one person will be traveling at any one time. The budget includes $250 of travel 
for WSEO in connection with analyzing the heat load density of up to 5 of the most 
promising lurban areas and evaluating the performance history of 3 to 5 heap pump 
installations in eastem and southem Washington 

3. "Resumes of the proposed performers to address education and experience." 
Resumes for J. Eric Schuster, Rebecca A. Christie, R. Gordon Bloomquist, and Robert 

G. 0"Brien are attached as Appendix C. 

4. Cost Proposal. 

PROPOSED BUDGET 

Federal Funds 

Salaries: 
DGER: Rebecca Christie, Librarian, 

240 hours @ $11.69/hr $2,806 
Eric Schuster, Asst. State Geologist, 
646.5 hours @ $23.15/hr 14,967 

WSEO: Gordon Bloomquist, Geothermal Programs 
Geologist, 120 hours @ $25.16/hr 3,019 

subtotal $20,792 



Benefits: 
DGER: 28 percent of salaries 
WSEO: 24.91 percent of salaries 

subtotal 
Travel: 

DGER: Per Diem, 30 days @ $66/day 
Mileage, 3600 miles @ $0.27/mile 

WSEO: 

subtotal 

$4,977 
752 

$5,729 

$1,980 
972 
250 

$3,202 

Goods and Services: 
DGER: Supplies and materials 
WSEO: Rent 

Personnel 

subtotal 

$500 
$270 

24 

$794 

Indirect Costs: 
DGER: 10.00 percent of total direct costs 
WSEO: 43.17 percent of total direct costs 

subtotal 

Total Federal cost 

$2,620 
$1,863 

$4,483 

$35,000 

State Matching Funds 

Salaries: 
DGER: Katherine Reed, Geologist/Editor, 80 hr. @ $19.97/hr $1,598 

Jari Roloff, Editorial Asst, 40 hr. @ $11.96/hr 478 
Nancy Eberle, Cartographer 2, 80 hr. @ $17.22/hr 1,378 
Connie Manson, Sr. Librarian, 20 hr. @ $18.08/hr 362 
Barbara Preston, Admin. Asst 2, 40 hr. @ $12.84/hr 514 

WSEO: Robert O'Brien, ES3, 174 hr @ $20.28/hr 3,529 

Benefits: 
DGER: 28 percent of salaries 
WSEO: 24.91 percent of salaries 

subtotal 

subtotal 

$7,859 

$1,212 
879 

$2,091 



Travel: 
WSEO: $265 

Goods and Services: 
WSEO: Rent $376 

Personnel 28 

subtotal $404 

Indirect Costs: 
WSEO: 43.17 percent of total direct costs $2,192 

total State matching contribution $ 12,811 

5. Auditing Information. 

The Department of Natural Resources has had regular audits. Federal agencies have 
audits performed by the State Auditor's Office. The representative from the State Auditor's 
Office who performs these audits is Beverly Doupe, telephone (206) 753-6322. 

Respectfully submitted by 

Eric Schuster 
Assistant State Geologist 
Division of Geology and Earth Resources 
(206) 459-6372 

Approved by 

Raymond Lasmanis 
State Geologist 
Division of Geology and Earth Resources 

JES 

File Name = GEOTHDOE 
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Curtent copy of the agency's negotiation agreement 
that addresses indirect rates. 



m WASHINGTON STATE DEPARTMENT OF 

Natural Resources 
Commissio<{^.of Public Lands 

^^^/7r "̂''̂ '̂  ^O'l^'E. 

MEMORANDUM 

June 2 8 , 1991 

To: 

,OLYMR^^WA 98504 

'4> % • 

^ ^ ^ : ' ' ^ ^ , . % 

From: ( T T / Y 

Division Managers, Federal Grant Project 
Coordinators c 

(̂ ''Tjyon Hansen, Manager 
-^ Financial Services Divisi on 

Subject: FY92 Indirect Cost Rate 

An updated Indirect Cost Rate has been negotiated and approved 
for the agency at a rate of iOX. This rate is effective from 
July 1, 1991 through June 30, 1993. 

If you have any questions, please contact Sandy Williams at 753-
1346. 

DH:sw 

cc; Rose Amurao 

rJ^2; -JDOor:i:r)iv 
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The agency's official (typed and formal) travel policy. 
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DATE: 

CANCELS: New 

POLICY 

POL-1 CONTROL OVER TRAVEL 

POL-1 

PAGE: OF 

SEE ALSO: Tsk 1-1 
Pro 2-2 

Approved By: 

This pol icy applies to a l l Departinent o f f i ce rs and employees 
placed In travel status on o f f i c i a l business. 

1 . Control Over Travel 

Each Regional/Division Manager will establish a positive 
system for control over travel within their Region/Division 
that meets the requirements of Section 4.2.1 of the Office of 
Financial Management (OFM) Manual. 

2. Travel Status Defined 

An employee is in travel status when the number of t ravel 
hours before and/or a f ter the employee's regular ly scheduled 
working hours o f any one day to ta l three or more hours. 

3. Approval o f Out o f State Travel 

Out o f state t ravel up to 150 miles from the Washington border 
(except Canada) may be approved by Regional/Division Managers 
or authorized designee without the use o f an Out-of-State 

- Travel Request Form RES 25-2501 (F-20) or a Travel 
Authorizat ion Form (A-40). A l l other out o f state t ravel must 
be approved by the Regional/Division Manager, the Department 
Deputy Supervisor and the Commissioner or Department 
Supervisor on an Out-of-State Travel Request Form or Travel 
Authorizat ion Form. 
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RESUME 
for 

J. Eric Schuster 

May 27. 1992 

WORK ADDRESS: Division of Geology and Earth Resources, Department of Natural Resources, P. O. Box 
47007. Olympia. WA 98504-7007, Telephone (206) 459-6372. FAX (206) 459-6380. 

HOME ADDRESS: 6022 Margo Place. Tumwater, WA 98504-5233, Telephone (206) 943-2851. 

BIRTH DATE AND PLACE: December 9. 1943. Spokane, WA. 

CITIZENSHIP: United States of America. SOCIAL SECURITY NUMBER: 531-52-9473. 

EDUCATION: 

1950-1962 Attended public schools in St John, WA. Graduated from high school in 1962 as class salutatorian. 

1962-1966 Attended Washington State University. Pullman. WA. Graduated in 1966 with a Bachelor of 
Science degree in Geology. Graduated with distinction. 

1966-1970 Attended University of Wyoming. Laramie. WY. Was awarded a three-year National Defense 
Education Act fellowship. Graduated in 1972 with a Master of Science degree in Geology. Thesis: Distribution 
of copper and the platinum group in mafic rocks of the Sierra Madre, Carbon County. Wyoming. 

PROFESSIONAL EXPERIENCE: 

1966 Teaching assistant in Geology Department at Washington State University (spring semester). 

1966 Exploration geologist in Yukon Territory, Canada, for Watts, Griffis, and McOuat, Consulting Geologists 
(summer). 

1966-1969 Field mapping for thesis project in preCambrian metasedimentary and mafic intrusive rocks of the 
Sierra Madre. Carbon County, Wyoming (summers). 

1969 Teaching assistant in Geology Department at University of Wyoming (fall semester). 

1970-1974 Geologist 2. Washington State Department of Natural Resources. Division of Mines and Geology 
(changed to Division of Geology and Earth Resources in 1973). Responsibilities included geologic mapping in 
refolded Paleozoic metasedimentary rocks in Stevens County, northeastem Washington, and assessment of 
geothermal energy resources. 

1974-1976 Geologist 3. Washington State Department of Natural Resources, Division of Geology and Earth 
Resources. Responsibilities included those listed above for Geologist 2 as well as preparation of geothermal 
grant proposals and contract administration. 

1976-Present Assistant State Geologist and Assistant Division Manager, Washington State Department of 
Natural Resources, Division of Geology and Earth Resources. Responsibilities include: Management-direct the 
day to day operations of the Division of Geology and Earth Resources under the policy guidance and review of 
the State GeoIogistA îvision Manager; directly supervise nine staff members; five of these, in lead positions, 
supervise a staff of 16 additional people; organization chart attached. Publications-Control overall scheduling. 
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logistics, planning, and quality for Division publications; review all m^s and reports being p-epared for 
publication to insure that they meet Division objectives and general style criteria and are of high technical 
quality. Budget-Assist in preparing the Division's budget requests; set up Division allotments (about $2 million 
per year); track and control Division expaiditures. Geologic work-Compile geologic maps at 1:100,000 scale 
for southeastem Washington and release as Division open-file reports; prepare l:250,000-scale geologic map and 
accompanying text for publication as a full-color state geologic map quadrant; perform peer reviews on geologic 
m^s and reprats; keep up with developments in geology; write and review proposals fw outside funding of 
projects; write a history of the Division; answer public inquiries on the geology and geothermal resources of 
Washington; routinely use MS-DOS, WordPerfect, and Lotus 1-2-3 programs on personal computers. 

WORK SPECIALTIES: Management (of staff, publications, and budget), geologic compilation and mapping, 
geothennal energy resources. 

PROFESSIONAL ASSOCIATION; Sigma Xi 

PERSONAL REFERENCES; 

Raymond Lasmanis. State Geologist. Washington State Division of Geology and Earth Resources, Department of 
Natural Resources, P. O. Box 47007, Olympia, WA 98504-7007. Telephone (206) 459-6372. FAX (206) 459-
6380. 

Wayne Schaub, Pastor, Tumwater United Methodist Church, 1401 Lake Park Drive S.W.. Tumwater. WA 98502. 
Telephone (206) 786-1416. 

Stephen P. Reidel, Geologist, Westinghouse Hanford Co., Mail Stop H2-59, P. O. Box 1970. Richland. WA 
99352. Telephone (509) 376-9932, FAX (509) 376-6476. 

PUBLICATIONS; 

Reidel, S. P.; Fecht, K. R.; Schuster, J. E., compilers, in preparation. Geologic map of the Richland 1:100.000 
quadrangle, Washington, and the Washington portion of the Hermiston 1:100.000 quadrangle: 
Washington Division of Geology and Earth Resources Open File Report. 

Schuster, J. E., compiler, in preparation. Geologic map of the Clarkston 1:100.000 quadrangle. Washington-
Idaho, and the Washington portion of the Orofmo 1:100.000 quadrangle: Washington Division of 
Geology and Earth Resources Open File Report. 

Schuster, J. E., compiler, in preparation. Geologic map of the east half of the Toppenish 1:100,000 quadrangle. 
Washington, and the east half of the Washington portion of the Goldendale 1:100,000 quadrangle: 
Washington Division of Geology and Earth Resources Open File Report. 

Schuster, J. E., compiler, in preparation, Geologic map of the Walla Walla 1:100,000 quadrangle. Washington: 
Washington Division of Geology and Earth Resources Open File Report. 

Schuster. J. E., and others, compilers, in preparation, Geologic map of Washington-Southeast quadrant: 
Washington Division of Geology and Earth Resources Geologic Map, scale 1:250,000. 

Schuster, J. E.. compiler, 1992, Geologic map of Washington: Washington Division of Geology and Earth 
Resources geologic map, 1 sheet, scale approx. 1:2.250,000. 
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Schuster, J. E., 1992, History of cooperative topographic mapping in Washington: Washington Geology, v. 20, 
no. 1, p. 41. 

Schuster, J. E., 1991, Geological activities during the hiatus, 1892-1901: Washington Geology, v. 19, no. 2, p. 
25-27. 

Schuster, J. E., 1991, Geologic wwk grinds to a halt-Politics and fmances -1891-1893: Washington Geology, 
v. 19, no. 1, p. 43-48. 

Schuster. J. E., 1990, Early efforts of the Washington Mining Bureau: Washington Geologic Newsletter, v. 18, 
no. 4, p. 17-20. 

Schuster, J. E., 1990, How the Washington State "geological survey" got its start in 1890: Washington Geologic 
Newsletter, v. 18, no. 2, p. 18-19. 

Schuster. J. E., 1990, State geologic map progress: Washington Geologic Newsletter, v. 18, no. 4. p. 25-27. 

Schuster, J. E., 1989, Support for graduate student mappers: Washington Geologic Newsletter, v. 17. no. 4, p. 
28-29. 

Repetski, J. E.; Dutro, J. T., Jr.; Schuster, J. E., 1989, Upper Metaline limestone is Ordovician [abstract]: 
Geological Society of America Abstracts with Programs, v. 21, no. 5. p. 133. 

Schuster. J. E.; Repetski. J. E.; Carter, Claire; Dutro, J. T., Jr., 1989, Nature of the Metaline Formation-Ledbetter 
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Supervisor: Jim Harding 

From: February 1980 
to Present 

Duties: Hydrothermal energy program director. Responsible for all policy decisions related to hydrothermal 
energy development and utilization, including development of legislation and implementing rules and regulations. 
Provide potential developers with technical assistance in the areas of resource assessment and utilization. 

Program manager for Olympia, Metro (Seattie), and Tacoma district heating and cooling feasibility studies. 
Chairman of the Olympia Assessment Work Group and member of the Assessment Work Groups for Seattle, 
Washington; Tacoma, Washington; and Portland, Oregon. 

Principal investigator and program manager on regional evaluation of the effects of PURPA on power 
development in tiie Northwest and tiie development of an acquisition program for the Bonneville Power 
Administiation, 

Principal investigator and program manager on regional geothermal assessment project funded by the U,S, 
Department of Energy Bonneville Power Administtation, The project involves assessment of the geothermal 
resource potential for electrical generation or offset through district heating in Washington, Oregon, Idaho, and 
Montana, 

Employer: Oregon Institute of Technology 
Geo-Heat Center 
Klamatii Falls, OR 97601 

Titie: Assistant Professor 

Supervisor: PaulJ,Lienau 
From: September 1979 to 

February 1980; on 
indefinite leave. 

Duties: Principal investigator and program manager of research project funded by the U.S, Department of Energy 
entitied "Northwest Regional Planning Support for the Development of Direct-Use Geothermal Energy," The 
project involved tiie assessment and monitoring of all factors affectmg geotiiermal development in Washington, 
Oregon, and Alaska, 

Employer: Oregon Institute of Technology 
Geo-Heat Center 
Klamatii Falls, OR 97601 

Titie: Research Associate 
Duties: Geotiiermal assessment in the state of Washington. 

Employer: Department of Geology 
University of Stockholm 
Box 6801 Kungstensgatan 45 
113 86 Stockhohn, Sweden 

Supervisor: DonKarr 
From: December 1977 to 

August 1979 

Supervisor: DocentRolfHallberg 

From: August 1973 to June 1977 

Duties: Six months spent aboard ship doing seismic profiling. One year under contract to military research 
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Publications 
Implementing PURPA: Renewable Resource Development in the Pacific Nortiiwest, 1990. 

Meeting the Northwest's Energy Needs Through Competitive Bidding, 1990. 
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Assessment of Geothermal Resources for Electric Generation in the Pacific Northwest, Washington State Energy 
Office, 1989. 
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Washington State Energy Office, 1986. 
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Washington: A Guide to Geotiiermal Energy Development, pubUshed by Oregon Institute of Technology Geo
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Published by Washington State Energy Office, 

Editor; Proceedings of the Geothermal Symposium - Low Temperature Utilization, Heat Pump Application, 
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Geothermal Policy in Washington - An Overview. Published in Proceedings of the Symposium on die 
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Testimony before the Subcommittee on Energy Resources and Materials Production of tiie Committee on Energy 
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ROBERT G. O'BRIEN, P.E. 
5019—157th Avenue, S.E. 

Bellevue, Washington 98006 
(206) 649-9426 or FAX (206) 643-7085 

SUMMARY Extensive experience in energy management, facilities 
engineering, and environmental abatement activities. Headed 
the U.S. Army's world-wide utilities program. Recognized for 
leadership, dedication, ability, and innovative management, 
having saved the U.S. government millions of dollars by 
developing and implementing programs for efficient energy 
use in military facilities. 

OBJECTIVE 

PROFESSIONAL 
HISTORY 

Manage and coordinate energy utilization activities for 
public and private commercial activities. 

UNITED STATES ARMY, Engineering & Housing Support 
Center, Ft. Belvoir & Pentagon, Virginia 

Chief of Utili t ies Engineering Division 1986-1991 
Directed a staff of 52 and a program budget more than $2 
billion. Responsible for army-wide utilities (heating, air 
conditioning, refrigeration, electrical, energy use, 
domestic & waste water, and solid waste services) policy, 
planning, and providing support to Army staff. Congress, and 
installations world-wide. Covered maintenance, repair, 
operation, and modernization programs. 

U.S. ARMY, Installation Support Activity, Europe, 
Heidelberg, Germany 

Deputy to the Commander 1985-1986 
Assisted the Commander in directing 300 professional 
military and civilian staff who provided facilities 
engineering and energy utilization support to all Army 
installations in Europe. 

HEADQUARTERS, DEPARTMENT OF THE ARMY, Office of the Chief of 
Engineers, Washington, D.C. 

Chief of the Utili t ies Branch 1983-1985 
Supervised facilities world-wide and set policies for 
engineering operations, design, construction, maintenance 
and repair of utilities plants and systems. Managed the 
Army's fixed facilities energy utilization program. 

SEATTLE DISTRICT CORPS OF ENGINEERS, Engineering Design 
Branch, Seattle, Washington 

Assistant Chief for Military Programs 1982-1983 
Supervised project management for military construction in 
Oregon, Washington, Idaho, and Montana. Covered Architect-
Engineer selection, negotiation, design, performance, and 
construction. Assisted Chief in technical, financial, and 
administrative management of 130 engineers and technicians 
involved in military and civil works project designs. 
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PROFESSIONAL 
HISTORY 
(CONTINUED) 

CREDENTIALS 

AWARDS 

REFERENCES 

HEADQUARTERS, U.S. ARMY EUROPE, Facilities Engineering 
Division, Heidelberg, Germany 

Chief of Utili t ies Branch 1976-1982 
Responsible for the effective operation, planning, , 
programming, energy utilization, and environmental 
management of Army's $255 million utilities program in 
Europe. Managed a $100 million fuel acquisition program. 

CORPS OF ENGINEERS AND U.S. ARMY ACTIVITIES, Oregon, 
Washington, D.C, and locations in Germany 

Chief of: Engineering Division; Repairs and Utilities 
Division; Utili t ies Branch; Refrigeration Engineering 
Branch; and Mechanical Section. Deputy Facilities Engineer. 
Mechanical Design Engineer (HVAC and piping). 1959-1976 
Responsible for engineering design including HVAC systems, 
supervision, and activity management involving facilities, 
equipment, building systems, grounds maintenance, airfields, 
roads, safety, and fire protection. Positions included most 
levels of Army engineering activities from the installation 
to headquarters in Europe and the United States. 

Registered Professional Engineer (Mechanical Engineering) in 
Oregon and Washington. 

Master of Science Degree in Sanitary Engineering, Washington 
state University, 1972. 

Bachelor of Science Degree in Mechanical Engineering, Oregon 
State University, 1959. 

Engineer of the Year Award for the U.S. Army, from the 
National Society of Professional Engineers, in recognition 
of innovative measures to enhance management effectiveness 
of Army facilities throughout Europe, 1982. 

Department of the Army Meritorious Civilian Service Awards 
(Army's second highest honorary award) for: 

Dynamic leadership and dedication to duty by the U.S. 
Army in Europe in 1982. 

Exemplary supervisory leadership, professional ability, 
and dedication in support of U.S. Army utilities 
activities by the Chief of Engineers in 1989. 

Outstanding Property Manager of the Year Award for the U.S. 
Army, from the National Property Management Association, 
1989. 

U.S. Department of Energy Federal Energy Efficiency Award 
for "exceptional accomplishments in energy efficiency in the 
federal sector", 1990. 

Available upon request. 
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Low-Temperature 
Geothermal Resources 
of Washington 
J. Eric Schuster 
Washington State Department of Natural Resources 
Division of Geology and Earth Resources 
PO Box 47007. Olympia, WA 98504-7007 

R. Gordon Bloomquist 
Washington Stale Energy Office 
PO Box 43165 
Olympia, WA 98504-3165 

INTRODUCTION 

During the late 1970s and early 1980s, the Washington Divi
sion of Geology and Earth Resources conducted a multi-
faceted program of geothermal resource evaluation. The pro
gram was made possible by the financial support and 
encouragement of the U.S. Department of Energy's State-
Coupled Program. At that time the main focus was the discov
ery, evaluation, and commercialization of high-temperature 
geothermal resources that could be used to generate electric
ity. Thus, the Division's program emphasized the Cascade 
Range, where high-temperature geothermal resources prob
ably exist, as evidenced by the stratovolcanoes. Mount Baker, 
Glacier Peak, Mount Rainier, Mount St. Helens, and Mount 
Adams (Fig. 1). However for several reasons, there have been 
no significant discoveries or development of high-tempera

ture geothermal resources in the Cascades. First, competing 
energy prices have been low for the last decade or more. Sec
ond, the areas around the stratovolcanoes are largely unde
velopable because the land is preserved as national parks, wil
demess areas, or national monuments or is dedicated to other 
uses. Third, logistical problems associated with attempts to 
develop high-temperature geothermal resources near a strato
volcano would be very challenging. 

Investigations conducted during the late 1970s and early 
1980s included: 

• description, sampling, and chemical analysis of thermal and 
mineral springs, 

• several episodes of heat-flow/temperature-gradient drilling 
in the Cascade Range, which was practically unknown ther
mally at the time. 

FIgur* 1 . F>hysiographic provinces, counties, and major cities in Washington. 

1 



6 OPEN FILE REPORT 9^-11 DRAFT 6/10/94 

• temperature-gradient/heat-flow measurements in the holes 
drilled for that purpose in the Cascades, 

• extensive temperature-gradient measurements in existing 
drill holes all over the state, but most extensively m the Co
lumbia Basin, 

• regional gravity studies in the Cascades, 
• geohydrologic studies in the Yakima and Moses Lake-Ritz

ville-Connell areas of the Columbia Basin, 
• geologic mapping and geochemical investigations in areas 

of young volcanism in the Cascades, 
• soil mercury studies in the Mount St. Helens area, and 
• the compilation of a bibliography of geothermal reports for 

Washington State. 
These investigations, through 1983, are summarized by 

Korosec (1984). After 1983, two more U.S. Department of En
ergy contracts supported temperature-gradient/heat-flow in
vestigations in the Cascades, but the high tide of geothermal 
exploration had passed. 

An important accomplishment of that time was the publi
cation of a l:500,000-scale map depicting the distribution and 
nature of geothermal resources in Washington (Korosec and 
others, 1981). The map data were compiled by the staffs of the 
Washington Division of Geology and Earth Resources and the 
Washington State Energy Office, and the map was car
tographically prepared and printed through the efforts of the 
National Oceanic and Atmospheric Administration, all under 
the sponsorship of the U.S. Department of Energy. Similar 
maps were produced for most of the westem states. 

Washington's map locates and provides basic data for 31 
thermal springs, 29 mineral springs, and 338 thermal wells. 
The springs are mostly located in the Cascade Mountains, 
many clearly associated with stratovolcanoes. Most of the 
warm wells are located in the central, southwestem, and south
em parts of the Columbia Basin in south-central Washington. 

Even though the 1981 geothermal resources map has 
served very well, there has been a need for several years to 
make another inventory of geothermal resources. Of the 45 
references from which well and spring data were taken for the 
tables in the Appendix, 23 were released after 1981. The most 
productive of the new or much-expanded sources of data are 
the unpublished water well reports held in the Yakima and 
Spokane regional offices of the Washington State Department 
of Ecology and the U.S. Geological Survey's WATSTORE 
database. 

The large amount of data available now that was not avail
able or not consulted in 1981 is reflected in the size of the 
geothermal database reported herein. The current database re
ports only thermal wells, springs, lakes, and fumaroles (except 
for two cooler wells; see explanation below); no nonthermal 
mineral springs are reported, although they were on the 1981 
map. The current database comprises 941 wells and 34 
springs, spring systems, lakes, and fumaroles (Table 1). The 
number of spring systems, lakes, and fumaroles reported here 
is not much larger than the niunber reported in 1981, but the 
number of warm wells is almost 3 times larger. The increase 
results from the more comprehensive nature of the sources of 
data consulted for this report and the fact that there are many 
more wells in existence than there were in 1981. 

In some ways it is unfortunate that occurrences cooler than 
20°C could not be included in this database (see below). Much 
can be leamed by studying how cold wells are interspersed (or 
not) with warm wells, and by comparing their relative depths 
and other attributes. However, adding the cool wells would 
have added thousands of wells to the database. 

This low-temperature geothermal resource assessment was 
funded by the U.S. Department of Energy, and similar assess
ments are being done in many of the westem states. The pro
gram is being administered jointly by University of Utah Re
search Institute, Idaho Water Resources Research Institute, 
and Oregon Institute of Technology. Funds available limited 
field data-gathering, but we sampled 18 municipal, conuner
cial, and school wells for chemical analysis by the laboratory 
of the University of Utah Research Institute. Therefore, this 
assessment relied primarily on compilation of a bibliography 
and index of geothermal resources and development (Christie, 
1994), and a thorough review of existing data sources. 

DATA SOURCES 

The limits established by the U.S. Department of Energy for 
inclusion of data in this database are (1) a temperature at least 
10°C above the mean annual surface temperature, here taken 
as 20°C, and (2) a temperature gradient of at least 25*'C/km. 

Table 1 . Thermal wells, springs, lakes, and fumaroles in Washington, 
by county. The six-county area referred to in the text covers Adams, 
Benton, Franl<lin, Grant, Walla Walla, and Yakima Counties 

County 
Thermal 

wells 
Thermal springs 
lakes, fumaroles 

Adams 
Asotin 
Benton 
Chelan 
Clark 
Clallam 
Columbia 
CoM/litz 
Douglas 
Franklin 
Garfield 
Grant 
Grays Harbor 
King 
Kittitas 
Klickitat 
Lewis 
Lincoln 
Okanogan 
Pierce 
Skamania 
Snohomish 
Spokane 
Walla Walla 
Whatcom 
Whitman 
Yakinfia 
Totals 

Six Counties 

113 
9 

123 
1 
2 
0 
5 
0 
7 

60 
3 

118 
2 
1 

12 
35 
8 

30 
5 
0 
6 
0 

13 
113 

1 
15 

259 
941 

786 
83.5% 

0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
0 
0 
0 
3 
1 
2 
2 
0 
2 
3 
7 
4 
0 
2 
3 
0 

_2 
34 

4 
11.8% 
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As used in this report, the word thermal signifies a water 
temperamre at or above 20<'C, and the words nonthermal, cool, 
or mineral refer to wells and (or) springs below 20°C. 

Because regional temperature gradients in Washington 
exceed 25°C/km everywhere except westem Washington 
(Table 2) and westem Washington's regional gradient is al
most 25°C/k, we assumed that the gradient limitation would be 
met for all data and concentrated only on the temperature 
limit. 

The temperature limitation was observed except for two 
wells (well GR014, the Wahluke School well, and well 
WA086, the Walla Walla Community College well). These 
wells are included because temperatures above 20°C were re
ported in earlier databases, because one of them (the Walla 
Walla Community College well) has been used for years as a 
heat source for a heat pump, and because we sampled both for 
chemical analyses. 

Every well found in every known database that met the 
20°C temperature cutoff is listed in the present database, with 
the exception of oil and gas test wells. There are a few oil and 
gas test wells in the present database, but they are included by 
virtue of having been reported in published databases that 
were used as data sources. More than 400 oil and gas test wells 
have been drilled in Washington, most of them in westem 
Washington. Inequilibrium bottom-hole temperatures are re
ported in the oil and gas records of the Division of Geology 
and Earth Resources for many of these wells. We have not cal
culated equilibrium temperatures from these data for two rea
sons. First, westem Washington oil and gas wells are in a low 
temperature-gradient region where the 20°C isotherm is deep 
and less attractive economically than in higher-gradient east
em Washington. Second, in eastem Washington there are 
only a few modem wells that would provide good data, so we 
are probably not missing a signiHcant source of data. Further
more, temperature gradients for deeper eastem Washington 
wells in the database fall within the 30-S0°C/km gradient band 
and seem to be entirely normal (See Fig. 8.) 

We carefully checked one source of data against another 
and tried to use the original source or the latest independently 
generated source of data when data sources were in disagree
ment. As previously noted, the budget allowed only limited 
field verification of data. Each chemical analysis reported in 
Appendix B comes from a single source of data and is a single, 
not composite, analysis. If an analysis failed to pass a charge-
balance test, described later, it was eliminated from the data
base. 

We checked the accuracy of the data in Appendix A for 18 
wells we sampled, and we found the data to be approximately 
80 percent accurate. Some of the references, such as Smith 
(1901) and Landes (1905), are quite old, and it would be unre
alistic to expect that wells reported in these references would 
still exist, still exhibit the conditions originally reported (par
ticularly with respect to artesian head), or still have the same 
name or ownership. We included the old wells in the database 
because they represent thermal conditions that should still ex-

\ ist, even if not precisely as reported in the early literature. 
) Readers should verify the data reported here before making 

signiHcant development decisions. If, for example, a heat-
pump installation is contemplated for a particular well re
ported here, minimum data verification should include: 
• determining the temperature and flow from the well. 

• measuring pH, 
• having a new chemical analysis done to guide the selection 

of pipe and other materials, and 
• verifying that water rights allow the proposed development. 

As noted above, an exhaustive bibliography and index of 
geothermal resources and development in Washington State 
was compiled as part of the present effort to update the state's 
geothermal resource database. For the compilation, Rebecca 
Christie, a staff librarian for the Division of Geology and 
Earth Resources, used the resources of the libraries of the Di
vision of Geology and Earth Resources, the Washington State 
Library, the Washington State Energy Office, the Washington 
State Department of Ecology, the Geo-Heat Center ofthe Ore
gon Institute of Technology, and the Geothermal Resources 
Council in Davis, CA. We recommend the bibliography as a 
starting point for anyone interested in leaming about, search
ing for, or developing geothermal resources in Washington. 
We made extensive use of the bibliography to assure that we 
did not overlook important sources of data. 

In order to facilitate assessment and development of geo
thermal resources in the future, this database has been estab
lished on the geographic information system (GIS) of the 
Washington State Energy Office. The GIS allows users to eas
ily combine and evaluate the geothermal data with many other 
kinds of spatial data. The Washington State Energy Office is, 
for example, cooperating with the State Superintendent of 
Public Instruction's office to study the occurrence of warm 
wells near school buildings, especially those that are about to 
be remodeled, in order to evaluate the practicality of heating 
some ofthe schools with geothermal water-source heat pumps. 
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Table 2. Regional temperature gradients and heat flow in Washington. 
The Northern Rocky Mountains province is shown as Okanogan High
lands west and east on Figure 1, and the Coastal province as the com
bined Puget Lowlands, Olympic Mountains, and Willapa Hills. (From 
Blackwell and others, 1985) 

Physiographic Regional temperature Heat flow, 
province gradient (^C/km) (mW/m^) 

rr 

Columbia Basin 
Northern Rocky Mountains 
Cascade Mountains, 

high heat-flow zone 
Coastal provinces 

41.1 
26.0 

64 
24.5 

61.1 
74.9 

100 
39.8 
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database on the Energy Office's geographic information sys
tem and patiently made several updates. Rebecca Christie 
helped us to be reasonably confident that we hadn't over
looked any important sources of data. Many well owners al
lowed us, always cheerfully, to sample their wells for chemi
cal analysis. This report benefitted from reviews by Gene 
Culver of Oregon Institute of Technology and Howard Ross 
of the University of Utah Research Institute. Through their 
help, these people have undoubtedly made this report better 
than it otherwise would have been. 

DATA FORMAT 

This report is available in three forms: (1) as a paper report, 
(2) on disk (5.25-inch 1.2MB or 3.5-inch 1.44MB) for IBM-
compatible personal computers, and (3) as an ARC-INFO 
geographic information system (GIS) coverage and associ
ated database. In the IBM disk version, the text is offered in 
ASCII and WordPerfect formats (the figures and plates are 
not included), and Appendix A (Descriptive and thennal data 
for wells and springs). Appendix B (Chemical data for wells 
and springs), and Appendix C (Convectively heated[?] wells) 
are present as Lotus 1-2-3 ".WKl" files. The Lotus files are 
readable by most spreadsheet programs. The paper and disk 
versions are available from the Washington Division of Geol
ogy and Earth Resources at the address listed above for author 
Schuster. For details about the ARC-INFO coverage, contact 

the Washington State Energy Office at the address listed 
above for author Bloomquist. 

Appendices A and B form the main body of this report. 
Appendix A lists descriptive and thermal data for wells and 
springs. Appendix B lists chemical data. Generally, both 
tables include data fields that the University of Utah Research 
Institute requested all of the investigators in the different 
states to use. 

In Appendix A, the Site Name is, in most instances, the 
name of a city, company, or governmental organization if the 
site is publicly or company owned, or the name of an individ
ual if the site is a private irrigation or domestic well. 

The latitude (Lat. N.) and longitude (Long. W.) require 
some explanation. The location of each site was plotted on a 
scale-stable l:100,000-scale U.S, Geological Survey topo
graphic base map, usually at the center of the quarter-quarter 
of a section. If the base map showed a well or spring in that 
quarter-quarter section, the occurrence was plotted at that lo
cation. A transparent gridded overlay was employed to iden
tify quarter-quarter boundaries. When all locations had been 
plotted they were digitized at the Washington State Energy Of
fice and the latitudes and longitudes calculated by the geo
graphic information system. The latitudes and longitudes were 
then downloaded back into the Lotus 1-2-3 file that constitutes 
Appendix A. See the notes in Appendix A fcr further explana
tion. 

Figure 2. /Vreal density of thermal well and spring occurrences in Washington. Contours show the number of thermal wells and springs per SOO km 
(193 mi*). Only the part of the state shown reaches a density as high as 10 occurrences per 500 km*. 
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Appendix B lists chemical data for those occurrences hav
ing good quality chemical analyses. The I.D., Site Name, Twp. 
N., Rng., Sec., and Part. Sec. are repeated from Appendix A so 
that occurrences can be easily correlated between the two ta
bles. See the notes in Appendix B for information on the sig
nificance of charge balance and mass balance and how they 
were calculated. Briefly, these two calculations are indications 
of the quality and (or) completeness of chemical analyses. 
Analyses widi charge balances that failed to fall within ten 
percent of l.(X) were rejected. Mass balance was not used as a 
criterion for rejection of analyses. 

FLUID CHEMISTRY 

New Fluid Sampling 

Appendix B presents more than 2(X) chemical analyses from 
thermal wells and springs. We collected 18 of these analyses, 
dated 1994 and with no reference (Ref.) in Appendix B, and 
the University of Utah Research Institute analyzed them as 
part of the present investigation. Several criteria guided the 
selection of the 18 sampled wells. All but one ofthe wells we 
sampled are within the six-county (Adams, Benton, Franklin, 
Grant, Walla Walla, and Yakima County) area of the Colum
bia Basin where most of the state's warm wells are located 
(Figs. 1 and 2). We concentrated our sampling effort here be
cause of the many possibilities for early development that 
might be assisted by the availability of good chemical analy
ses and because we could conveniently and economically 
sample these wells. 

Further, we wanted at 
least some of the samples to 
come from areas that did not 
have good chemical repre
sentation in the database. We 
avoided irrigation and do
mestic wells—irrigation 
wells because they were not 
in use during the winter and 
spring months when we had 
to do the sampling, and both 
irrigation and domestic wells 
because, in many cases, they 
don't offer much prospect for 
development because of po
tential water rights limita
tions and (or) lack of a sig
nificant nearby heat load. 
Publicly owned (mostly mu
nicipal) wells used year-
round and located near po
tential heat loads were 
attractive targets for sam
pling because they offer 
good possibilities for early 
development. 

We sampled 12 munici
pal wells (ADOOS, BE022, 
GR056, GR060, GR063, 
KSOll, YA018, YA050, 
YAOSl, YA068, YA074, and 
YA141), one domestic water 

association well (FROIO), one well at the Washington State 
University Irrigated Agriculture Research and Extension Cen
ter near Prosser (BE039), one school well (GRO 14), and three 
wells currently used for their heat, two as heat sources for heat 
pumps (WA086 and YA226) and one used for a car wash 
(YA211). 

Observations 

Several general observations can be made about the fluid 
chemistry. First, well waters are very dilute. Figure 3 shows 
the average concentration of the major chemical species (Na, 
K, Ca, Mg, HCO3, CO3, Cl, and SO4) in statewide thermal 
wells and thermal springs and in cool wells in the sbc-county 
area of the Columbia Basin. The average total for the eight 
major chemical species for thermal wells is only 260 ppm. All 
of the well waters for which there are analyses in Appendix B 
are potable, at least with respect to inorganic constituents. 

Figure 4 plots Na+K as a percentage of major cations 
against HCOs-fCOa as a percentage of major anions for state
wide thermal springs and wells and for six-county area cool 
wells and springs. All thermal well waters have HCO3 as the 
dominant anion. They may have either Na+K or Ca+Mg as the 
dominant cation, with Na+K dominant somewhat more com
monly. 

Although they are not reported here, we plotted 134 water 
analyses from cool wells in the six-county area in Figure 4c in 
order to compare them with the thermal wells (Fig. 4a) and 
springs (Fig. 4b). All of the analyses from cool wells are from 
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Figure 3. Average concentrations of major chemical species in thermal wells and thermal springs statewide 
and in cool wells in the six-county area (Adams, Benton, Franklin, Grant, Walla Walla, and Yakima Counties) 
of the southwestern and south-centred Columbia Basin. The graph represents 204 analyses from thermal wells, 
134 analyses from cool wells in the six-county area, and 34 analyses from thermal springs. 
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Van Denburgh and Santos (1965). The thermal and cool wells 
are similar. Most of the cool wells are HCO3 dominated. Like 
the thermal wells, the cool wells may be dominated by either 
Na+K or Ca+Mg, but in the cool wells Ca+Mg dominance is 
somewhat more common. 

The thermal springs differ from the wells. Na+K is the 
chief cation, and the chief anions are HCO3+CO3 or CI+SO4, 
with CI+SO4 dominant somewhat more frequently. The 
springs are also much less dilute than the well waters. The ma
jor chemical species in the springs have an average total of 
1570 ppm. 

The wells and springs are located in different geologic 
provinces. Most of the springs are located in the andesitic vol
canic teaain of the Cascade Mountains, whereas the wells are 
in the basaltic and continental sedimentary terrain of the Co
lumbia Basin. Because they exceed 20°C at the earth's surface 
and are less dilute than the well waters, the springs must arise 
from waters that have circulated more deeply in the cmst or 
circulated in areas of higher geothermal gradients or local heat 
sources. These differences are, presumably, responsible for 
the differences in chemistry. 

We have not concentrated on the interpretation of geother
mometers during this investigation. First, the geology of the 
Columbia Basin (Schuster, 1994; Reidel and Fecht, in press a, 
b; Gulick, in press; Schuster, in press a, b) and what is known 
about the regional geothermal gradient (about 40°C/km; 
Blackwell and others, 1985) suggest that there are no shallow 
heat sources (igneous intmsives) beneath the Columbia Basin, 
and thus no areas with extremely high temperature gradients 
or other high-temperature geothermal manifestations. The last 
extmsive igneous activity, the waning flows of the Columbia 
River Basalt Group, occurred about 6 million years ago 
(Fig. 5). Also, the dilute ground waters of the Columbia Basin 
differ from hot-spring waters on which the empirical geother
mometers are based, so calculating geothermometers in an ef
fort to try to determine whether high temperatures exist at 
depth may not be a valid exercise. 

The database presented here has been compiled from a va
riety of sources spanning more than 90 years. The data were 
collected by many people for many reasons, and there are cer
tainly errors, such as incorrect well depths and chemical analy
ses representing mixed shallow and deep aquifers, and many 
other inconsistencies. Taken together, the limitations make 
this data set a rather poor one to use for making specific inter
pretations for specific locations. This database is better used 
on a sort of statistical basis, where one can try to recognize 
general trends and the "big picture" without trying to get too 
specific. 

Finally, in terms of discovering useful geothermal re
sources, there is no need to explore for higher temperatures; 
the known wells are quite adequate to "fuel" a considerable 

Figure 4. Na-i-K as a percentage of major cations plotted against 
HCO3+CO3 as a percentage of major anions for statewide thermal 
wells, statewide thermal springs, and six-county cool wells. Per
centages were calculated from concentrations in milli-equivalents 
per liter. The heavy-line contour enckises all points, and the other 
contours enctase areas where 5, 10, or 20 points occur per 1 per
cent of the area of the ptot. A. Thermal wells, statewide; 204 analy
ses. B. Thermal springs, statewide; 34 analyses. 0. Cool wells, 
six-county area of Columbia Basin; 134 analyses. 
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SERIES 3R0UP FORMATION 

^ a 
« 

PICTURE 
COKCI 
BASALT 

MEMBER 

LOWER MONUMENTAL MEMBER 

ICE HARBOR MEMBER 
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ELEPHANT MOUNTAIN MEMBER 

POMONA MEMBER 

ESOUATZEL MEMBER 
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bosolt of Slippery Creek 
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8.5 

bosolt of Tenmile Creek 
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FIgur* 5. Generalized nomenclature and stratigraphic relations of the Columbia 
River Basalt Group. Sedimentary interbeds occur at many of fhe unconformities, 
shown by jagged horizontal lines between units. Modified from Reidel and others 
(1989). 

amount of low-temperature development, espe
cially heat pumps. 

G E O L O G I C , HEAT-FLOW, 
A N D HYDROLOGIC SETTING 

It is clear from Plates 1 and 2 and Table 1 that 
geothermal resources in Washington are not ran
domly distributed. Thermal springs are largely 
confined to the Cascade Mountains (27 of 34 are 
in the Cascades), and most are spatially associated 
with a stratovolcano or a fault that probably pro
vides for heating by means of deep circulation of 
water. Thermal wells, on the other hand, are 
strongly associated with the Columbia River Ba
salt Group (Fig. 6) and the Columbia Basin—the 
Columbia River Basalt Group and the Columbia 
Basin are almost co-extensive and the terms are 
used interchangeably herein. This area includes 
the various subbasins that form the western, 
southwestem, and south-central parts of the Co
lumbia Basin in Washington. This area of subbas
ins bounded by faulted folds is referred to as the 
Yakima fold belt (Fig. 1). Some 97 percent of the 
state's 941 thermal wells are located in areas un-

. derlain by rocks of the Columbia River Basalt 
Group or suprabasalt sediments. 

Because it is not practical to pursue exploration 
and development of hlgh-ten^rature geothermal 
resources in the Cascade Mountains, and because 
Washington's thermal wells are strongly concen
trated in the Columbia Basin, discussion will focus 
on the resources of the basin. Moreover, there is a 
strong tendency for thermal wells to occur in the 
western, southwestem, and south-central parts of 
the Washington portion of the Columbia Basin 
(Fig. 2). Adams, Benton, Franklin, Grant, Walla 
Walla, and Yakima Counties accotmtfor 786 (83,5 
percent) of Washington's thermal wells. Yakima 
County alone contains 259 thermal wells, and 
Adams, Benton, Grant, and Walla Walla Counties 
each contain more than 100, followed by Franklin 
County with 60. 

The Columbia River Basalt Group is a thick 
succession of tholeiitic basalts that was erupted 
from fissures in southeastem Washington, north
eastern Oregon, and westem Idaho between about 
17 million and 6 million years ago (Fig. 5). More 
than 300 lava flows once covered (and mostly still 
do) an area of about 164,000 km^ (63,000 mi^) and 
have an aggregate volume of about 174,000 km^ 
(42,000 mi^). The largest flows exceeded 2,000 
km^ (500 mi ') each, and some flows advanced 
more than 750 km (460 mi) fix)m their source areas 
to the Pacific Ocean (Tolan and others, 1989). As 
time went on emptions became less frequent and 
generally less voluminous, and part of the basin 
subsided. The thickest accumulation of basalts is 
in the area of Richland, Kennewick, and Pasco, 
close to the geographic center of the area covered 
by the basalts. Interflow sediments arc present be
tween many pairs of flows. 
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Also as time went on, both during the volcanism and after 
the eruptions ceased, the Yakima fold belt developed. The 
Yakima fold belt is a series of sharply defined anticlinal crests 
that trend northwest, west, and southwest. Most of the anti
clines are broken by faults. There are broad, flat, basinal syn
clines between the fold crests, and some synclines contain as 
much as 400 meters of suprabasalt sediments derived from the 
Cascades to the west and deposited by the Yakima River and 
smaller streams and derived from highlands to the north and 

rigur* &. Extent of the Columbia River Basalt Group and thickness of 
the Grande Ronde Basalt. The Grande Ronde Basalt thickness contours 
are in melers. From Reidel and others (1989). 

east and deposited by the Coltmibia River. The stmctural situ
ation is illustrated by Figure 7. 

By the end of the emptions of the Grande Ronde Basalt 
about 15.6 million years ago, more than 90 percent of the Co
lumbia River Basalt Group had been empted (Tolan and oth
ers, 1989; Fig. 5). While the gentle westward and southwest
ward slope of the surface of the Grande Ronde Basalt seen in 
Figure 7 in the northem and eastem parts of the basin (Pull-
man-Connell-Coulee City-Cheney area) developed earlier 
and guided the basalt flows toward the west, most of the rest 
of the stmcmral relief developed after Grande Ronde Basalt 
time. The eastward slope at the west edge of the area shown in 
Figure 7 is due to postbasalt uplift of the Cascades, and the 
culmination in southeastem Washington is the Blue Moun
tains, which developed after the Grande Ronde Basalt was em
placed. 

Flow units of the Columbia River Basalt Group are com
monly separated by unconformities (Fig. 5), and, especially 
near the westem margin of the subsiding basin of basalt depo
sition, there are commonly sedimentary interbeds between ba
salt flows. In the western, southwestem, and south-central 
parts of the Columbia Basin in Washington these interbeds and 
some postbasalt sediments are collectively known as the El
lensburg Formation. Deposition of Ellensburg Formation sedi
ments and later sedimentary units accounts for as much as 400 
meters of postbasalt sedimentary rocks in some of the subbas
ins of the Yakima fold belt. 

Within the Columbia River Basalt Group many flow bot
toms are pillowed, mbbly, or mixed with subjacent sediments, 
and many flow tops are mbbly, oxidized, vesicular, and (or) 
scoriaceous. The flow tops and bottoms and interflow sedi-
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ments are generally quite porous and permeable and make 
good aquifers. Because many of the flows are of great lateral 
extent, the associated aquifers are also of great lateral extent. 
In contrast, the interiors of flows, although usually jointed, are 
often of low permeability and act as aquitards. 

The recharge areas for these extensive aquifers are on the 
westem side of the basin in the Cascades foothills and on the 
eastern side in the Palouse hills and the mountains of eastem 
Idaho. The ridges of the Yakima fold belt are not significant 
recharge areas because the area is arid. Also because the area 
is arid, there have been more and deeper wells drilled than in 
better-watered parts of the state. 

The combination of basinal shape, laterally extensive aqui
fers that are confined between relatively impermeable basalt 
flows, and recharge areas to the east and west means that the 
hydrologic gradients slope into the deepest part of the basin 
near Pasco and into the subbasins of the Yakima fold belt. In 
these areas the deeper aquifers are confined and under artesian 
pressure. 

Columbia Basin heat flow and temperature gradients are 
certainly factors in the occurrence of warm wells. Table 2 
shows the average heat flows and temperature gradients for the 
physiographic provinces of Washington, and Figure 8 is a tem
perature-depth plot of Washington's thermal wells. Compared 
to the Northem Rocky Motmtains province and the high heat 
flow zone of the Cascades province, the Columbia Basin does 
not have high heat flow. In fact, heat flow in the Columbia 
Basin is approximately equal to the 
worldwide average. However, be
cause the thermal conductivity of 
the rocks is relatively low, the Co
lumbia Basin has a higher-than-
worldwide-average temperature 
gradient. At 41°C/km, it also has the 
highest regional temperature gradi
ent in Washington except for the 
high heat flow zone of the Cascades. 
With this gradient and an average 
surface temperature of 15°C, which 
is reasonable for the warmer areas 
of the basin, the 20*'C isotherm can 
be reached in a well only 122 meters 
deep. For comparison, if the gradi
ent were only 20°C/km and the aver
age surface temperature lO^C, it 
would take a well 500 meters deep 
to reach the 20°C isotbenn. A pro
ductive aquifer must also be inter
sected, of course, if a useful well is 
to be had. 

It seems probable that most of 
Washington's thermal wells occur 
in the Columbia Basin, and more 
particukxiy, in a six-county area in 
the western, southwestern, and 
south-central parts of the Columbia 
Basin, for the following reasons: 

• There are more deep wells than in 
other parts of the state, which pro
vides more opportunity for pene
trating thermal aquifers. 

• At 41°C/km, the regional geothermal gradient is favorable. 

e The hydrologic setting is favorable. Laterally extensive 
aquifers, low vertical permeability, complex basinal stmc
tural shape, and recharge areas to the west and far to the east 
provide for the depth of circulation and residence time nec
essary to produce thermal ground water. 

We may generalize to say that the typical thermal well in 
Washington occurs in the Columbia Basin, especially the six-
county area, has a temperature gradient within a normal range 
of 30-50°C/km, and is heated by conduction. That is, the heat 
reached the well by conduction through the earth's cmst from 
the mantle below, in the same way that heat moves through 
any solid body, such as a block of steel or concrete. 

In addition to these normal or typical thermal wells, there 
are 192 wells across the state (Appendix C), including 140 
wells in the six-county area, that don't fit the scenario above. 
These wells are too warm to have been heated conductively in 
a gradient of SO°C/km. More specifically, the wells have tem
peratures higher than that calculated by the following formula: 
T = 15°C + (0.05°C/m)(depth), where depth is in meters. 

Of the 140 wells, four have "B" gradients in excess of 
150<<7km, and enors in the data are suspected. Twenty addi
tional wells (located in Townships 12-14 N. and Ranges 25-
27 E.) on the Hanford Reservation of northem Benton County 
are warm becatise they have been used for the disposal of 
heated fluids (S. P. Reidel. Westinghouse Hanford Co., oral 
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Figure 8. Temperature-depth plot of Washington's thermal wells and six-county cool wells, with the 
zone of normal temporature gradients, SO-SO'C/km, shown between the two curved lines. Wells falling 
within the normal gradient zone may be heated by normal, conductive geothermal gradients. Those 
falling below the zone may be cooled by waters from upper, cooler aquifers flowing down the wells. 
Wells above the normal gradient band are too warm to have been heated by a normal range of gra
dients. These wells may be warmed by artificial warm-water recharge or by warm water leaking from 
deeper aquifers and reaching the wells because of higher-than-normal vertical permeability provided 
by faults and folds or the inherently greater permeability of supra-basalt sediments. 
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commun., April, 1994; Newcomb and others, 1972, p. 32-35). 
These 24 wells are not considered further. 

In the remaining 116 six-county wells, the anomalous tem
peratures may be due to some natural cause. Some of these 
wells are located in areas where mapped geologic stmctures 
might be responsible for the circulation of warmer, deeper 
water to the higher levels penetrated by the wells. Others occur 
where there are no mapped geologic stmctiu-es or significant 
thicknesses of suprabasalt sedimentary deposits that might 
provide for enhanced vertical permeability. For these wells no 
ready explanation for their anomalously high temperatures is 
currently available. Most of the wells occur in basinal areas of 
the Yakima fold belt where the available information indicates 
that many of the wells penetrate mostly suprabasalt sedimen
tary rocks. Some combination of vertical permeability in these 
rocks and leakage from the confined basalt aquifers below 
may be responsible for the abnormal temperatures of the wells. 

Perhaps suprabasalt sediments are the most important fac
tor m providing vertical permeability and allowing the rise of 
leakage from deeper, confined aquifers. There are "B" gradi
ents (gradients calculated from bottom-hole temperatures and 
estimated mean annual surface temperatures) and standing 
water levels in the database for some of the 116 wells, and 
Table 3 shows their average "B" gradients and standing water 
levels. In Table 3, these wells are called "convectively 
heated(?) thermal wells". The table compares these wells with 
others, both within and outside of the six-county area, whose 
temperatures can be accounted for by heating under the influ
ence of "normal" conductive temperature gradients between 
30 and 50^C/km. Average "B" gradients and standing water 
levels are significantly higher for the anomalously warm 
wells. 

The higher "B" gradients could be due to errors in the da
tabase, local heat sources in the cmst, or variations in deep 
crostal heat flow and temperature gradients from place to 
place. The higher standing water levels might be due to wells 
being drilled into shallower aquifers and have no relationship 
to a higher temperature gradient, but if the shallower standing 
water levels are due to wells being developed in shallower 
aquifers, these wells should not produce higher average "B" 
gradients. The higher "B" gradients and shallower standing 
water levels occurring together suggests that some kind of 
convective water movement from deeper, warmer aquifers 
produces a "mound" of warmer ground water in the areas of 
these wells. Alternatively, higher "B" gradients and higher 
standing water levels would also be produced by injection of 
warm fluids into the wells, as on the Hanford Reservation. 

Whether these anomalous wells are warmed artificially or 
naturally is not known. We point out their existence to empha
size the fact that some wells in the six-county area, many of 
which seem to be associated with the suprabasalt sediment-
filled subbasins of the Yakima fold belt, have apparent aver
age temperature gradients of about 77°C/km rather than 
4 PC/km. These wells constitute an even more attractive low-
temperature geothermal resource than the "normal" thermal 
wells because the 20°C isotherm can be reached in a well, on 
average, only 65 meters deep. 

LEGAL A N D INSTITUTIONAL SETTING 

Ownership and Leasing 

The Federal Geothermal Steam Act of 1970 (Public Law 91-
581) defines geothermal resources as follows: 

Geothermal steam and associated geothermal re
sources means (i) all products of geothermal processes 
embracing indigenous steam, hot water, and hot 
brines; (ii) steam and other gas, hot water, and other 
brines resulting from water, gas, or other fluids artifi
cially introduced into geothermal formations; (iii) heat 
or other associated energy found in geothermal forma
tions; and (iv) any by-product derived from them (30 
u s e 1001). 

On federal lands imder contract of the U.S. Forest Service, 
Bureau of Land Management, or another relevant agency, the 
federal govemment claims ownership of all geothermal re-
soturces, whether it holds the mineral estate jointly with the 
surface estate or holds a mineral reservation where the estates 
have been severed. It is unclear, however, whether federal 
ownership extends to groimd water useful for direct-applica
tion purposes where the estates have been severed. In most 
cases, the state has primary control of ground water; absent the 
establishment of a federal enclave. 

The Federal Land Policy and Management Act (FLPMA) 
(15 u s e 1600, et seq: 43 USC 170, et seq.) requires the Sec
retary of Interior to inventory resources and prepare land-use 
plans based on those resource assessments. If energy facilities 
are not included in the plans, conflicting or preemptive land 
uses could prevent development of prime geothermal resource 
sites. Where energy development is specifically included as an 
accepted use, federal agencies must develop a procedure to al
low for private energy-resource development. Although 
FLPMA authorizes sale of public lands for such development, 
leasing is by far the most conunon method by which private 
developers may gain access to private lands. 

Surface rights and a priority right to explore, develop, and 
use geothermal resources on federal lands are acquired 
through an "Offer to Lease and Leases for Geothermal Re
source," issued by the Bureau of Land Management pursuant 
to the Geothermal Steam Act of 1970 (amended 1988) (Public 
Law 91-581). 

In Washington State, the Revised Code of Washington 
(RCW) defines "geothermal resource" as follows: 

'Geothermal resource' means only that natural heat energy 
of the earth from which it is technologically practical to pro
duce electricity conmiercially and the mediimi by which such 
heat energy is extracted from the earth, including liquids or 
gases, as well as any minerals contained in any natural or in
jected brines, and associated gas, but excluding oil, hydrocar
bon gas, or other hydrocarbon substances (Chapter 79.76 
RCW). 

Washington's definition thus restricts geothermal re
sources to those "from which it is technologically practical to 
produce electricity commercially." Geothermal resources with 
temperatures below those required for commercial electrical 
production are considered groimdwater resources in Washing
ton, and are regulated by the Washington Department of Ecol
ogy. It is clear from the above that all geothermal resources 
considered in this report are considered by the state of Wash-
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Tabl« S. Comparison of "B* gradients and standing water levels from convectively-heated(?) thermal wells and from conductively-heated(7) 
thermal wells. ' B ' gradients are temperature gradients calculated from bottom-hole temperatures and estimated mean annual surface tempera
tures. Convectively heated(?) thermal wells ate defined as those in Appendices A and C that are too warm to have been heated by conductive heat 
transfer under the influence of a conductive temperature gradient in the range of 30-50°C/km. More specifically, the wells have temperatures higher 
than yielded by the formula, T = 15°C -t- (0.05°C/m)(Depth), where the well depth is in meters. From this number of wells some were excluded—(1) 
those on the Hanford Reservation that are known to be warm because of artificial recharge, and (2) wells with *B' gradients higher than 150°C/km, 
where gradients could be due to errors in the data. Conductively heated(?) thermal wells are defined as those in Appendix A that are at or cooler 
than a temperature that falls within the normal temperature gradient band shown on Figure 8. Their temperatures are equal to or less than those 
yielded by the formula above. These wells aie probably heated by a normal conductive temperature gradient in the range of 30-50°C/km. Thiose 
wells at temperatures below the 30-50°C/km gradient band of Figure 8 may be cooled by water from a shaltow aquifer(s) flowing down the well, n 
= number of wells; s.d. s standard deviatk>n. 

All wells, 
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s.d. = 14.4 

n - 5 5 
mean » 49.1 
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not six-county area 
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mean = 43.9 

s.d. X 9.1 

n = 48 
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s.d. = 10.2 

SUndtng 
watar laval 
' (matara) 

n = 416 
mean = 71.4 
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n = 369 
mean = 71.7 

s.d. = 56.8 
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ington to be groundwater resources. Such resources are avail
able through appropriation. 

The state claims ownership of all groundwater resources 
underlying state and school lands. In order to gain access to 
low-temperature geothennal resources below these lands, a 
conunercial easement must be obtained. 

The Washington Department of Namral Resources (DNR) 
manages the majority of state lands, with the only exception 
being lands managed by the Washington Department of Wild
life, Parks and Recreation Commission, and small holdings by 
other state agencies. Access to non-DNR lands for the purpose 
of exploration and development may be allowed once a permit 
is obtained from the local office of the agency managing the 
lands. 

The DNR is responsible for issuing leases on state trust 
lands for the purpose of geothermal exploration and develop
ment for direct use. A Plan of Operation is required by DNR 
for such exploration and development activities. 

Permitt ing and Development Requirements 

Water rights 
In response to the growing concem about the state's ground
water resources, the Washington Department of Ecology is 
legislatively mandated to coordinate the development of 
ground-water management programs. Local govemments are 
responsible for developing Ecology-approved ground-water 
management plans. Activities within ground-water manage
ment areas are required to comply with ordinances/regula
tions established as part of a ground-water management plan. 

A water-rights permit from Ecology is required before the 
constmction of any water well. Upon application. Ecology 
will inspect the site, require publication of a public notice, and 
attempt to resolve any protests that may be filed. A permit al
lowing constmction of the project may be issued if water is 
deemed to be available, no existing water rights are affected, 
and the project is found to not be detrimental to the public 
welfare. Informationregiured for the permit iq>plication in
cludes: a sector mapS???????l the source of the water supply, 
how the water will Iw used, me exact location of the point of 
withdrawal, a legal description of the property on which the 

water is to be used, a description of the proposed water use, 
and the signature of the legal owner. 

A final certificate of water rights is issued only after the 
project is complete and the water is put to use. 

As of early 1994, the Department of Ecology found itself 
3 to 4 years behind in the adjudication of water rights and, in 
some areas, a total ban on new water rights is in effect pending 
the outcome of legal challenges. 

The 1992 Washington State Energy Strategy concluded 
that the Department of Ecology should revise its procedures so 
as to provide for the protection of water resoutcfis while cap-
mring die values of these energy resourc^s»2222222I^?lZ^ 

Ecology also regulates the drilling of all water wells within 
the state, regardless of land ovmership. The constmction of 
water wells must conform to RCW 18.104 to ensure the pro
tection of public resources acquifers. Ecology publishes the 
following: 
e Minimum Standards for Construction Maintenance of 

Wells, Chapter 173-160 WAC 

• Rules and Regulations Goveming the Regulations and Li
censing of Well Contractors and Operators, Chapter 173-
162 WAC , 

• Water Well Constmction Act (19Trt????????^Chapter 18 
RCW " - ' 

Discharge and reinjection 
Disposal of geothermal water after beat extraction is an in
creasingly important area of concem to the State and devel
opers alike. 

The National Pollutant Discharge Elimination System 
(NPDES) or State Waste Discharge Permit, Water Quality 
Certification, and (or) Short-Term Modification of Water 
Quality Standards ensure that water quality will not be ad
versely affected. According to Ecology, a NPDES permit is 
required whenever a discharge will be made into surface water 
of the state. The State Waste Discharge Permit is required for 
virtually all discharges, for example, onto land surfaces or by 
subsurface injection. 

The Water Pollution Control Act generally prohibits the 
discharge by any person of any matter that "shall cause or tend 
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to cause pollution" of the waters of the state. Pollution is de
fined broadly to include any alteration of the physical, chemi-

—> cal, or biological properties of water ^ any change in tem
peratures, task color, turbidity, or odor, or the discharge of 
any substance likely to create a nuisance or a detriment to any 

"""^nceivable beneficial use (RCW 10.48.0I0]f4??????)*Dis-
charge of pollutants" has been broadly constmed to include 
discharges of materials that existed in the water before it was 
brought into a facility and used (Crown Zellerbach v. State De
partment of Ecology, Pollution Control Hearing Board 
(PCHB) Nos. 85-223 and 85-242 [1986]) In this case, the 
PCHB held that discharge of solids into the receiving water 
constituted "discharge of pollutants," even though the solids 
were naturally occurring and were brought in with the plant's 
intake water. 

The State's jpolicy is to maintain the highest possible 
standards to ensure the purity of all waters of the state by re
quiring the use of all known, available, and reasonable meth
ods by industries and others to prevent and control the pollu
tion of the water of the state. Permits issued by Ecology under 
NPDES and the state waste discharge permit program (cap??) 
require the use of "all known, available, and reasonable meth
ods of treatment" (AKART) before discharge. The Water Pol
lution Control Act requires sources to use AKART regardless 
of the effect of existing discharges on water quality (Backer, 
1992). 

A number of developers have recently indicated that geo
thermal direct-use projects are not being pursued due to prob-

>^ems associated with ebtainment of [obtaining?] a discharge 
permit and inconsistencies in interpretation of discharge re
quirements by Department of Ecology personnel. 

If widespread development of the state's low-temperature 
geothermal resources is to take place, questions relating to the 

"^ ebtainment of [obtaining?] water rights and discharge permits 
must be resolved. 

Secondary Beneficial Uses o f Groundwater 

In 1982, the Washington State Department of Health allowed 
the City of Ephrata to reintroduce ground water that had first 
passed through a heat pump, back into the city's domestic 
water supply system. This precedent-setting project was the 
first in the U.S. to receive such permission. Health depart
ments in several other states followed Washington's lead in 
allowing for the construction and operation of these so-called 
dual-function water supply systems. Unfortunately, a number 
of potential project developers have recently reported that the 
Department of Health appears to have reversed itself and is 
now informing developers that such practice is not permissi
ble. 

The Washington State Energy Office, in response to a rec-
onomendation of the Energy Strategy Committee, has recently 
formed the Energy Strategy Interagency Task Force that will, 
among other things, address issues relating to the use of the 
state's low-temperature geothermal resources including: 

• water rights and reinjection, 

• discharge of geothermal water and reinjection, and 
• secondary beneficial use of geothermal water in domestic 

water supply systems. 

District Heating System Regulation 
Washington State has adopted a comprehensive legislative 
and regulatory scheme to encourage the development of dis
trict heating systems based on the use of geothermal and other 
renewable resources and high-efficiency cogeneration. Wash
ington's legislation and implementing regulations achieve 
two important objectives for district heating systems that \ 
ize [use] certain preferred heat resources: they grant local 
govemment entities clear and broad authority to undertake 
and finance such systems, and they provide private district 
heating developers with a simplified regulatory framework 
and market incentives to encourage development. 

Local government entities, including counties, cities, 
towns, and certain utility districts, are covered by Washing
ton's 1983 "Heating Systems" statute (Wash. Rev. Code Ann., 
Ch. 35.97). To supply their inhabitants or others with heating 
services, the statute authorizes these entities to constmct, pur
chase, acquire, extend, maintain, and operate heating systems 
using preferred resources such as biomass, geothermal, cogen
eration, solar, and waste heat. The statute was amended in 
1987 to allow additional local govemment entities to become 
involved and additional heat sources included as "preferred re
sources." 

The statute confers on these public entities full power to 
regulate and control the use, distribution, and price of heat 
supplied through their systems, free from Washington Utilities 
and Transportation Commission (UTC) jurisdiction. It also 
grants expansive authority to finance heating systems through 
such mechanisms as local improvement-district bonds and 
warrants, special assessments, and revenue bonds, and to ex
ercise other authorities needed to further the statutory objec
tives. In short, the statute addresses most of the central con
cems of local govemment entities considering district heating 
development and clarifies their authority in areas where uncer
tainty might otherwise discourage development. 

Washington's private district heating developers are sub
ject to a different legislative scheme set forth in the state's 
1983 "Heat Supplier" statute (Wash. Rev. Code Ann., Ch. 
80.62). That statute rests on a legislative finding that tradi
tional public-utility regulation may pose unnecessary barriers 
to the use of preferred heating resources, but that some mini
mal regulation may be needed to protect heating-system cus
tomers. Reflecting these findings, the statute adopts a stream
lined "operating permit" system that is considerably less 
burdensome to suppliers than traditional regulation, but re
tains basic customer protections appropriate to the competitive 
enviroiunent for heating services. 

Under this system, private suppliers proposing to furnish 
heat from such resources as geothermal, biomass, waste heat, 
and cogeneration are exempted from the Washington Utilities 
and Transportation Commission's general jurisdiction and 
subjected only to the limited jurisdiction conferred by the stat
ute. That jurisdiction consists principally of the legislature's 
direction to the UTC to grant a nonexclusive operating permit 
to provide heating services within a designated service terri
tory to a prospective heat supplier that demonstrates that: 

(1) It is qualified and financially responsible to provide the 
services offered, 

(2) Its proposed system design is adequate to provide those 
services, and 
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(3) Its proposed customer contract specifies the term of service 
and the rates or rate formula, and otherwise assures ade
quate service. 
The 1983 statute was also amended in 1987 to include ad

ditional resources under the exemption. 
To minimize regulatory delays and costs, encourage com

petition, and allow suppliers to eam market-based retums, the 
statute circumscribes the UTC's authority to approve heating 
rates. It directs the UTC to base rate approvals not on tradi
tional calculations of the supplier's cost of service or rate of 
retum on investment, but on the reasonableness of the pro
posed rates in relation to rates charged for comparable heating 
services available in the area. Instead of imposing the low 
fixed utility rate of retum reflecting the historically low risk 
profiles of conventional utilities, this approach offers suppli
ers an incentive to provide low-cost services and capture any 
corresponding market rewards. To increase this incentive and 
enhance certainty and predictability, the statute further pro
vides that rates less than 80 percent of rates for comparable 
services will be automatically approved. 

The legal and institutional framework relating to the devel
opment ofthe state's low-temperature geothermal resources is 
in need of serious review and possible revision if geothermal 
is to play a major role in meeting the state's future energy re
quirements. The inability of developers to obtain water rights 
or, where available, to obtain them in a timely maimer, has 
resulted in the loss of a number of potential projects. These 
projects were forced to use conventional fuels. In a similar 
manner, disposal and injection requirements are becoming a 
serious concem to potential developers, and equally serious is 
what appears to be a reversal of policy by the Department of 
Health in regard to secondary use of water for domestic pur
poses once it has been passed through a heat pump. Hopefully, 
all three of these issues can be addressed and resolved by the 
new Energy Strategy Interagency Task Force. 

On the other hand, Washington has adopted one of the 
most comprehensive legislative and regulatory frameworks to 
encourage the development of district energy systems based 
on preferred resources such as geothermal. If the other issues 
are resolved with the same desire to encourage development, 
the resulting framework should be a model for the entire na
tion. 

PAST A N D CURRENT 
LOW-TEMPERATURE GEOTHERMAL USES 

The direct use of geothermal resources in Washington State 
had its modem beginning in the late 1800s, but its benefits 
had been enjoyed by the native Indians for centuries before. 
In the early 1880s, Theodore Moritz, a settler in the Quil-
layute Valley, was out hunting and came across an Indian who 
had broken his leg. Mr. Moritz took the injured man home and 
nursed him until be could travel. In gratitude, the Indian told 
him of some wonderful curative "fire chuck" (hot water) that 
bubbled from the ground where Indians had gone for years to 
cure their ailments. The Indian led Moritz to what is now Sol 
Due Hot Springs, and Moritz later retumed to build a cabin 
and file a claim with the U.S. Land Office. Word spread ofthe 
healing waters and mud, and people began making the 2-day 
horseback trip from Port Angeles. 

In 1903, Michael Earles, owner of the Puget Sound Mills 
and Timber Company, accompanied a group of people to Sol 
Due. Earles had been told by his doctor that he was dying and 
was advised by his doctor to travel to Carlsbad, but was too 
weak for the long joumey. The mineral water at Sol Due cured 
him, and in gratitude he decided to build a place to help others. 
In 1910, Earles bought the site from the heirs of Theodore 
Moritz and founded the Sol Due Hot Springs Company. Sol 
Due soon became the most noted pleasure and health resort on 
the Pacific Coast. Michael Earles spent fully a half million 
dollars in creating the resort, which was opened on May 15, 
1912, and which, during its peak year, handled 10,000 guests 
from all over the U.S. and from as far away as Europe. Guests 
at the resort drank the mineral water and bathed in the water in 
tubs, showers, mud, or vapor. The temperature of the hot 
springs was reported to be 60°C, and the waters contained so
dium, potassium, magnesium, silicon, iron, and other miner
als. The mineral waters were also bottled and sold as delicious 
draught with marvelous healing qualities to be enjoyed at 
home (Kellogg, 1975). 

In addition to the hotel, there was also a three-story sani
tarium complete with operating room, appliances for surgical 
cases, a laboratory, and an x-ray. The sanitarium had beds for 
100 patients. 

On May 26,1916, after only 3 years of operation, the fabu
lous resort was destroyed by fire started when sparks from a 
defective flue landed on the roof of the main hotel building. 
Although the caretaker tried to put out the fire, he discovered 
that the water had been tumed off for the winter (Kellogg, 
1975). 

The fire at Sol Due did not, however, signal the end of the 
growing interest in hot spring resorts. Although Sol Due was 
never again to achieve its earlier grandeur, it was modestly 
re-built and is now part of Olympic National Park. Nearby 
Olympic Hot Springs also saw considerable development in 
the early 1900s, only to be retumed to its natural state by the 
Park Service in 1973. 

Other resorts were built at Longmire and Ohanapecosh Hot 
Springs, now part of Mt. Rainier National Park, and at North 
Bonneville and Carson, both located in the Columbia River 
Gorge (Bloomquist, 1979). 

Renewed interest in Washington's geothermal resource be
gan in the mid to late 1970s as a result of the oil embargo of 
1973 and oil crisis of 1979. The primary emphasis was on the 
discovery, evaluation, and commercialization of high-tem
perature resources that could be hamessed to generate electric
ity. A majority of the activity was centered in the Cascade 
Range, where it was thought that high-temperature geothermal 
resources would be most likely to occur. Over a million acres 
were once under lease application throughout the Cascade 
Mountains of Washington, but due to enviromnental concems, 
delays in completing enviromnental impact studies by the U.S. 
Forest Service, and a surplus of low-cost electricity through
out the 1980s, few leases were actually granted and no major 
exploration programs were completed by industry. 

Direct-use geothermal resources, however, were found to 
be abundant, widespread, easy to access, and increasingly cost 
effective. A detailed assessment program carried out by the 
Washington State Department of Natural Resources, Division 
of Geology and Earth Resources (DNR) identified 338 warm 
water wells (wells at a temperature at or above 20**C through-
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out the Columbia Basin (Korosec and others, 1981). The 
Washington State Energy Office (WSEO), working coopera
tively with DNR, identified a number of promising develop
ment projects. In 1980, WSEO began the design of what was 
to become the nation's first major dual purpose geothermal 
heat-pump project. The system was based on die use of a 30°C, 

-550 m, 140-litera-pef-3econd [1/s?], mimicipal well in Ephrata. 
In 1980, with assistance from WSEO and the Oregon Institute 
of Technology Geo-Heat Center, the City of Ephrata pplied 
for a grant imder the Department of Housing and Urban Devel
opment's Innovative Community Energy Conservation Pro
gram. The $468,0(X) grant allowed for the constmction of the 
new geothermal heat pump plant designed to provide all of the 
heating and cooling requirements of the Grant County Court
house and Courthouse Annex, the retrofit of the Courthouse 
complex, and a demonstration project in the nearby June's 
Court low-income housing project (Bloomquist, 1983). 

The heat pump system was designed to remove approxi
mately 7.5°C from a 30°C city water well. The water was then 
retumed to the municipal system. The two-stage heat pump 
was capable of supplying 52°C to 65°C water to the Grant 
Cotmty Courthouse's central heating system, resulting in an 
80 percent decrease in energy consumption and an 85 per cent 
decrease In the Courthouse fiiel bill. The June's Court project 
consisted of retrofitting a number of units to use geothermal 
heat pumps. Both projects were completed in 1983, and re
ceived national awards from the U.S. Department of Energy 
and from the American Society of Heating and Refrigeration 
Engineers (ASHRE). The uniqueness and importance of the 
system also resulted in commendations from the Govemor and 
the Washington State Legislature. This project also marked 
the first acceptance by state health regulators of the domestic 
use of water that had passed through a heat pump and served 
as the model for the acceptance of such systems throughout 
much of the U.S. 

The Ephrata project served as the catalyst for several addi
tional projects, including the Yakima County Jail, the Wash
ington State Department of Social and Health Services Office 
in Yakima, several schools, including two community col
leges, and numerous commercial and residential installations. 
Studies completed by WSEO and DNR initially identified 22 
cities in central and eastem Washington with proximity to geo
thermal resources that would meet temperature and flow re
quirements for district heating. Chemistry of the resource was 
also found to be acceptable for development with only minor 
concems related to material selection. Geothermal district 
heating feasibility studies were completed in six cities by 
1985, using HEATPLAN, a new computer program developed 
by WSEO for this purpose. The six cities, Yakima, Ephrata, 
Moses Lake, West Richland, Grandview, and Sunnyside, were 
all found to have heat-load densities high enough to techni
cally and economically support geothermal district heating 
systems. 

However, 1985 also saw one of the most dramatic de
creases in competing energy prices, with natural gas dropping 
to less than half of projected levels. The low namral gas and 
oil prices, coupled with a significant surplus in electrical gen
eration capacity, removed any economic incentive for the de
velopment of capital-intensive geothermal systems by devel
opers or incentives for energy conservation by utilities. In 
addition, the Washington State Department of Ecology (DOE) 

found itself further and further behind in adjudicating water 
rights and, in many areas, a total moratorium on new water 
rights was put in place, often stopping projects that were still 
attractive from both an energy and economic perspective. 

RESOURCE POTENTIAL A N D 
COLLOCATIOI>ir77l)OF RESOURCES A N D USERS 

The 1990s have, however, brought new interest in geothermal 
resources development in Washington State. Califomia En
ergy Company has filed lease ^plications in bo^jhe north
em and southem Cascades (McClain, D., C EfT^J^xplora-
tion, 1993, oral commun.). Seattle City LightTthe state's 
largest municipal utility, has begun a reassessment of its po
sition on future geothermal development. Puget Sound Power 
and Light, the state's largest investor-owned utility, entered 
into an agreement to purchase electricity generated from geo
thermal resources in Califomia. And the Bonneville Power 
Administration (BPA), with support from the Northwest 
Power Planning Council, initiated a program to demonstrate 
the technical, economic, and environmental acceptability of 
geothermal electric generation in the Northwest. In 1993, 
CARES (Conservation and Renewable Energy Systems) was 
founded by a number of public utilities to pursue the develop
ment of renewable energy projects. However, by far the great
est interest remains in the development ofthe state's tremen
dous low-temperature geothermal potential found mostly in 
the Columbia Basin counties of Adams, Benton, Franklin, 
Grant, Walla Walla, and Yakima (Fig. 1). This new interest 
stems from the fact that more and more of the state's electri
cal utilities are discovering that low-temperature geothermal, 
when coupled with new high efficiency water-source heat 
pumps, can be an extremely attractive demand-side measure. 
The installation of such systems not only reduces total energy 
consumption in comparison to electrical resistance or air-to-
air heat pump heating systems, but can reduce demand by up 
to 50 percent, thus significantly reducing the need to build 
new generation facilities. Water-source heat pumps have also 
become a major element in many utility programs designed to 
maintain market share, being the only technology readily 
available to them that compares favorably with extremely 
cost-competitive natural gas. Many manufacturers of water-
source heat pumps claim coefficients of performance (COPs) 
exceeding 4.5 and, when coupled with geothermal sources, 
may exceed 6.0. For example, the Grant County Courthouse 
complex in Ephrata routinely achieves a COP of 5.8. 

The future for low-temperature geothermal development in 
Washington State must be seen as extremely positive, espe
cially in light of the abundant and areally widespread occur
rence of the resource and the new and increasing interest in 
renewable energy development by utilities and the state and 
federal govemments. In fact, the Clinton Administration's 
Global Change Action Item #26 gives considerable attention 
to the need and desirability of developing low-temperature 
geothermal heat sources. But probably most important is the 
renewed interest on the part ofthe state's public- and investor-
owned utilities and an increasing desire on the part of state and 
municipal govemment to expand the use of renewable energy 
resources wherever technically and economically feasible. 
This common interest on the part of utilities and govemment 
provides a natural mechanism for targeting further assessment 
and development activities. 

•y 
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Because there are still significant problems associated with 
obtaining new water rights, development activities are being 
directed toward sites where thermal wells already exist, where 
such wells are under the control of a govemment entity, and 
where the water is used or is usable year-round, that is, non-
irrigation wells. Development is also being focused on sites 
where significant new constmction or redevelopment is or will 
be taking place, for example, schools, correctional facilities, 
and institutions of higher education. For example, from a 
quick analysis of the database, 63 cities of 5,000-1- population 
are found to be located within 8 kilometers of a thermal well. 
These 63 cities all have significant potential for the develop
ment of geothermal-based district heating systems. Further 
analysis locates 24 schools that have constmction or remodel
ing projects planned or underway, totaling about 150,000 m^ 
and with an aggregate budget of over $100 million. These 24 
schools have a total of 259 thermal wells within 8 km, many 
of which are owned by the municipality, county, port district, 
state agency, or the school district itself. In fact, out ofthe 941 
thermal wells identified, 250 are under government owner
ship. 

But the availability of low-temperature geothermal re
sources and the collocation of a need for thermal energy is in 
no way a guarantee that development can or will take place. 
Decision-makers, as well as those who advise them, for exam
ple, architectural and engineering firms, must be made aware 
of the availability of geothermal resources and the reliability 
of the use of geothermal water-source heat pumps. Regulators 
in the Department of Ecology and Department of Health must 
be convinced of the benefits and extremely low risk associated 
with installations that either reinject the water or use it in a 
secondary manner once it has passed through the heat pump. 
And, finally, mechanisms must be put in place that ensure that 
the generally high front-end capital cost of these systems is not 
a deterrent to development. Many utilities are adopting mcen-
tive programs that encourage the development of geothermal 
heat-pump systems, either in the form of rebates or long-term 
lease arrangements. The cost of such systems can also be sig
nificantly reduced through advancements in drilling technol
ogy and improvements in system efficiency. 

SUMMARY 

j . / ~ [To be written by J.E.S.] 

RECOMMENDATIONS 

Our top recommendation is to (1) match existing thermal 
wells, especially publicly owned wells that produce large 
quantities of water year-round, with closely collocated pro
posed new construction or remodeling of public buildings, 
such as schools, (2) determine which projects could make ad
vantageous use of the geothermal resource to heat and/or cool 
the building, and (3) encourage and facilitate such applica
tions. This work would occur mostly in the Columbia Basin, 
because most thermal wells are located there, and it would 
lead to significant development of low-temperature geother
mal resources, perhaps without any additional drilling or ex
ploration. 

Our second recommendation is to station one or two inves
tigators in the Columbia Basin, especially in the six-county 
area, to find and visit new wells to (1) measure downhole tem

perature gradients (or accurate flowing temperatures if gradi
ents cannot be measured, as for example, in flowing artesian 
wells), (2) obtain well-test data, (3) obtain drill cuttings for 
measurement of thermal conductivity and geochemistry, and 
(4) collect water samples for chemical analysis. With the trend 
toward fully cased and sealed wells that tap a single deep aqui
fer, this work would allow the formulation of a data set that 
would determine regional and local distribution of heat flow 
and temperature gradients, better define the chemistry and 
stratigraphy of the deeper aquifers, build accurate statistics 
about the volumes and temperatures of water available from 
wells, and allow formulation of exploration strategies that 
would minimize unproductive drilling. 

Our third recommendation is to institute a long-term effort 
to (1) inform the people of the state about uses of low-tempera
ture geothermal resources, (2) work with public policy makers 
to make certain that the legal and institutional framework en
courages the wise use of low-temperature geothermal re
sources, and (3) advocate for use of geothermal resources in 
place of fossil fuels. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by 
an agency of the United States Government. Neither the 
United States Govemment 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 neces
sarily constitute or imply its endorsement, recommendation, 
or favoring by the United States Govemment or any agency 
thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Govemment or any agency thereof. 

DRAFT 6/1/94 



Low-Temperature 
Geothermal Resources 
of Washington 
J. Eric Schuster 
Washington State Department of Natural Resources 
Division of Geology and Earth Resources 
PO Box 47007, Olympia, WA 98504-7007 

R. Gordon Bloomquist 
Washington State Energy Office 
PO Box 43165 
Olympia, WA 98504-3165 

INTRODUCTION 

During the late 1970s and early 1980s, the Washington Divi
sion of Geology and Earth Resources conducted a multi-
faceted program of geothermal resource evaluation. The pro
gram was made possible by the financial support and 
encouragement of the U.S. Department of Energy's State-
Coupled Program. At that time, the main focus was the dis
covery, evaluation, and commercialization of high-tempera
ture geothermal resources, those that could be used to 
generate electricity. Therefore the Division's program con
centrated on the Cascade Range, where high-temperature geo
thermal resources probably exist, most obviously evidenced 
by the stratovolcanoes, Mount Baker, Glacier Peak, Mount 
Rainier, Mount St. Helens, and Mount Adams (Fig. 1). How
ever for several reasons, there have been no significant dis

coveries or development of high-temperature geothennal re
sources in the Cascades. First, competing energy prices have 
been low for the last decade or more. Second, the areas 
around the stratovolcanoes are largely undevelopable because 
the land is preserved as national parks, wilderness areas, or 
national monuments or is dedicated to other uses. Third, lo
gistical problems associated with attempts to develop high-
temperature geothermal resources near a stratovolcano would 
be very challenging. 

Investigations conducted during the late 1970s and early 
1980s included: 

• description, sampling, and chemical analysis of thermal and 
mineral springs. 

) Figure 1 . Physiographic provinces, counties, and major cities in Washington. 
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• several epi$odes of heat-flow/temperature-gradient drilling 
in the Cascade Range, which was practically unknown ther
mally at the time, 

• temperature-gradient/heat-flow measurements in the holes 
drilled for that purpose in the Cascades, 

• extensive temperature-gradient measurements in existing 
drill holes all over the state, but most extensively in the Co
lumbia Basin, 

• regional gravity studies in the Cascades, 
• geohydrologic studies in the Yakima and Moses Lake-Ritz

ville-Connell areas of the Columbia Basin, 
• geologic mapping and geochemical investigations in areas 

of young volcanism in the Cascades, 
• soil mercury studies in the Mount St. Helens area, and 
• the compilation of a bibliography of geothermal reports for 

Washington State. 
These investigations, through 1983, are summarized by 

Korosec (1984). After 1983, two more U.S. Department of En
ergy contracts supported temperature-gradient/heat-flow in
vestigations in the Cascades, but the high tide of geothermal 
exploration had passed. 

An important accomplishment of that time was the publi
cation of a l:S(X),000-scale map depicting the distribution and 
nature of geothermal resources in Washington (Korosec and 
others, 1981). The map data were compiled by the staffs of the 
Washington Division of Geology and Earth Resources and the 
Washington State Energy Office, and the map was car
tographically prepared and printed through the efforts of the 
National Oceanic and Atmospheric Administration, all under 
the sponsorship of the U.S. Department of Energy. Similar 
maps were produced for most of the western states. 

Washington's map locates and provides basic data for 31 
thermal springs, 29 mineral springs, and 338 thermal wells. 
The springs are mostly located in the Cascade Mountains, 
many clearly associated with stratovolcanoes. Most of the 
warm wells are located in the central, southwestem, and south
ern parts of the Columbia Basin in south-central Washington. 

Even though the 1981 geothermal resources map has 
served very well, there has been a need for several years to 
make another inventory of geothermal resources. Of the 45 
references from which well and spring data were taken for the 
tables in the Appendix, 23 were released after 1981. The most 
productive of the new or much-expanded sources of data are 
the unpublished water well reports held in the Yakima and 
Spokane regional offices of the Washington State Department 
of Ecology and the U.S. Geological Survey's WATSTORE 
database. 

The large amount of data available now that was not avail
able or not consulted in 1981 is reflected in the size of the 
geothermal database reported herein. The current database re
ports only thermal wells, springs, lakes, and fumaroles (except 
for two cooler wells; see explanation below); no nonthermal 
mineral springs are reported, although they were on the 1981 
map. The current database comprises 941 wells and 34 
springs, spring systems, lakes, and fumaroles (Table 1). The 
number of spring systems, lakes, and fumaroles reported here 
is not much larger than the number reported in 1981, but the 
number of warm wells is almost 3 times larger. The increase 
results from the more comprehensive nature of the sources of 

Table 1 . Thermal wells, springs, lakes, and fumaroles in Washington, 
by county. The six-county Etrea referred to in the text covers Adams, 
Benton, Franklin, Grant, Walla Walla, and Yakima Counties 

County 

Adams 
Asotin 
Benton 
Chelan 
Clark 
Claliam 
Columbia 
Cowlitz 
Douglas 
Franklin 
Garfield 
Grant 
Grays Harbor 
King 
Kittitas 
Klickitat 
Lewis 
Lincoln 
Okanogan 
Pierce 
Skamania 
Snohomish 
Spokane 
Walla Walla 
Whatcom 
Whitman 
Yakima 
Totals 

Six Counties 

Thermal 
wells 

113 
9 

123 
1 
2 
0 
5 
0 
7 

60 
3 

118 
2 
1 

12 
35 
8 

30 
5 
0 
6 
0 

13 
113 

1 
15 

259 
941 

786 
83.5% 

Thermal springs 
lakes, fumaroles 

0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
0 
0 
0 
3 
1 
2 
2 
0 
2 
3 
7 
4 
0 
2 
3 
0 
2 

34 

4 
11.8% 

data consulted for this report and the fact that there are many 
more wells in existence than there were in 1981. 

In some ways it is unfortunate that occurrences cooler than 
20°C could not be included in this database (see below). Much 
can be leamed by studying how cold wells are interspersed (or 
not) with warm wells, and by comparing their relative depths 
and other attributes. However, adding the cool wells would 
have added thousands of wells to the database. 

This geothermal resource assessment was funded by the 
U.S. Department of Energy, and similar assessments are being 
done in many of the westem states. The program is being ad
ministered jointly by University of Utah Research Institute, 
Idaho Water Resources Research Institute, and Oregon Insti
mte of Technology. Funds available limited field data-gather
ing, but we sampled 18 municipal, commercial, and school 
wells for chemical analysis by the laboratory ofthe University 
of Utah Research Institute. Therefore, this assessment relied 
primarily on compilation of a bibliography and index of geo
thermal resources and development (Christie, 1994), and a 
thorough review of existing data sources. 

DATA SOURCES 

The limits established by the U.S. Department of Energy for 
inclusion of data in this database are (1) a temperature at least 
10°C above the mean annua] surface temperature, here taken 
as 20*'C, and (2) a temperature gradient of at least 25°C/km. 
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Table 2. Regional temperature gradients and heat flow in Washington. 
The Northem Rocky Mountains province Is shown as Okanogan High
lands west and east on Figure 1, and the Coastal province as the com
bined Puget Lowlands, Olympic Mountains, and Willapa Hills. (From 
Blackwell and others, 1985) 

Physiographic 
province 

Regional temperature Heat flow, 
gradient (°C/km) (mW/m^) 

Columbia Basin 
Northern Rocky Mountains 
Cascade Mountains, 

high heat-flow zone 
Coastal provinces 

41.1 
26.0 

64 
24.5 

61.1 
74.9 

100 
39.8 

As used in this report, the word thermal signifies a water 
temperature at or above 20°C, and the words nonthermal, cool, 
or mineral refer to wells and (or) springs below 20°C. 

Because regional temperature gradients in Washington ex
ceed 25'*C/km everywhere except westem Washington (Table 
2) and western Washington's regional gradient is almost 
25°C/k, we assumed that the gradient limitation would be met 
for all data and concentrated only on the temperature limit. 

The temperature limitation was observed except for two 
wells (well GRO 14, the Wahluke School well, and well 
WA086, the Walla Walla Community College well) that were 
left in the database because they had been reported as having 
temperatures above 20°C in earlier databases, because one of 
them (the Walla Walla Community College well) has been 
used for years as a heat source for a heat pump, and because 
we sampled both for chemical analyses. 

Every well found in every known database that met the 
20°C temperature cutoff is listed in the present database, with 
the exception of oil and gas test wells. There are a few oil and 
gas test wells in the present database, but they are included by 
virtue of having been reported in published databases that 
were used as data sources. There have been more than 400 oil 
and gas test wells drilled in Washington, most of them in west
em Washington. Inequilibrium bottom-hole temperatures are 
reported in the oil and gas records of the Division of Geology 
and Earth Resources for many of these wells. We have not cal
culated equilibrium temperatures from these data for two rea
sons. First, westem Washington oil and gas wells are in a low 
temperature-gradient region where the 20°C isotherm is deep 
enough to m ^ e drilling wells for low-temperature geothermal 
purposes less attractive economically than in higher-gradient 
eastem Washington. Second, in eastem Washington there are 
only a few modem wells that would provide good data, so we 
are probably not missing out on a signiHcant source of data. 
Furthermore, in eastem Washington, temperature gradients in 
the deeper wells that are in the database fall within the 30-
50°C/km gradient band and seem to be entirely normal 
(Fig. 8). 

We carefully checked one source of data against another 
and tried to use the original source or the most modem inde
pendently generated source of data when data sources were in 
disagreement. As previously noted, the budget allowed only 
limited field verification of data. Each chemical analysis re
ported in Appendix B comes from a single source of data and 
is a single, not composite, analysis. If an analysis failed to pass 
a charge-balance test, described later, it was eliminated from 
the database. 

We checked the accuracy of the data in Appendix A for 18 
wells we sampled, and we found the data to be approximately 
80 percent accurate. Some of the references, such as Smith 
(1901) and Landes (1905), are quite old, and it would be unre
alistic to expect that wells reported in these references would 
still exist, still exhibit the conditions originally reported (par
ticularly with respect to artesian head), or still have the same 
name or ownership. We included the old wells in the database 
because they represent thermal conditions that should still ex
ist, even if not precisely as reported in the early literature. 

Readers should verify the data reported here before making 
signiHcant development decisions. If, for example, a heat-
pump installation is contemplated for a particular well re
ported here, minimum data veriHcation should include: 
• determining the temperature and flow from the well, 
• measuring pH, 

• having a new chemical analysis done to guide the selection 
of pipe and other materials, and 

• verifying that water rights allow the proposed development. 
As noted above, an exhaustive bibliography and index of 

geothermal resources and development in Washington State 
was compiled as part of the present effort to update the state's 
geothermal resource database. For the compilation, Rebecca 
Christie, a staff librarian for the Division of Geology and 
Earth Resources, used the resources of the libraries of the Di
vision of Geology and Earth Resources, the Washington State 
Library, the Washington State Energy Office, the Washington 
State Department of Ecology, the Geo-Heat Center of the Ore
gon Institute of Technology, and the Geothermal Resources 
Council in Davis, CA. We reconunend the bibliography as a 
starting point for anyone interested in leaming about, search
ing for, or developing geothermal resources in Washmgton. 
We made extensive use of the bibliography to assure that we 
did not overlook important sources of data. 

In order to facilitate assessment and development of geo
thermal resources in the future, this database has been estab
lished on the geographic information system (GIS) of the 
Washington State Energy OfHce. The GIS allows users to eas
ily combine and evaluate the geothermal data with many other 
kinds of spatial data. The Washington State Energy OfHce is, 
for example, cooperating with the State Superintendent of 
Public Instmction's office to study the occurrence of warm 
wells near school buildings, especially those that are about to 
be remodeled, in order to evaluate the practicality of heating 
some of the schools with geothermal water-source heat pumps. 
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DATA FORMAT 

This report is available in three forms: (1) as a paper report, 
(2) on disk (5.25-inch 1.2MB or 3.5-inch 1.44MB) for IBM-
compatible personal computers, and (3) as an ARC-INFO GIS 
coverage and associated database. In the IBM disk version, 
the text is offered in ASCII and WordPerfect formats (the fig
ures and plates are not included), and Appendix A (Descrip
tive and thermal data for wells and springs), Appendix B 
(Chemical data for wells and springs), and Appendix C (Con
vectively heated[?] wells) are present as Lotus 1-2-3 ".WKl" 
files. The Lotus files are readable by most spreadsheet pro
grams. The paper and disk versions are available from the 
Washington Division of Geology and Earth Resources at the 
address listed above for author Schuster. For details about the 
ARC-INFO coverage, contact the Washington State Energy 
Office at the address listed above for author Bloomquist. 

Appendices A and B form the main body of this report. 
Appendix A lists descriptive and thermal data for wells and 
springs. Appendix B lists chemical data. Generally, both 
tables include data fields that the University of Utah Research 
Institute requested all of the investigators in the different 
states to use. 

In Appendix A, the Site Name is, in most instances, the 
name of a city, company, or governmental organization if the 
site is publicly or company owned, or the name of an individ
ual if the site is a private irrigation or domestic well. 

The latitude (Lat. N.) and longitude (Long. W.) require 
some explanation. The location of each site was plotted on a 
scale-stable 1:100,000-scale U.S. Geological Survey topo
graphic base map, usually at the center of the quarter-quarter 
of a section. If die base map showed a well or spring in that 
quarter-quarter section, the occurrence was plotted at that lo
cation. A transparent gridded overlay was employed to iden
tify quarter-quarter boundaries. When all locations had been 
plotted they were digitized at the Washington State Energy Of
fice and the latitudes and longitudes calculated by the geo
graphic information system. The latitudes and longitudes were 
then downloaded back into the Lotus 1-2-3 file that constitutes 
Appendix A. See the notes in Appendix A for further explana
tion. 

Appendix B lists chemical data for those occurrences hav
ing good quality chemical analyses. The I.D., Site Name, Twp. 
N., Rng., Sec, and Part. Sec. are repeated from Appendix A so 

Figure 2. Areal density of thermal well and spring occurrences in Washington. Contours show the number of thermal wells and springs per 500 km 
(193 mi^). Only the part of the state shown reaches a density as high as 10 occun-ences per 500 km^. 
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that occurrences can be easily correlated between the two ta
bles. See the notes in Appendix B for information on the sig
nificance of charge balance and mass balance and how they 
were calculated. Briefly, these two calculations are indications 
of the quality and (or) completeness of chemical analyses. 
Analyses with charge balances that failed to fall within ten 
percent of 1.00 were rejected. Mass balance was not used as a 
criterion for rejection of analyses. 

FLUID CHEMISTRY 

Appendix B presents more than 200 chemical analyses from 
thermal wells and springs. We collected 18 of these analyses, 
dated 1994 and with no reference (Ref.) in Appendix B, and 
the University of Utah Research Institute analyzed them as 
part of the present investigation. Several criteria guided the 
selection of the 18 sampled wells. All but one of the wells we 
sampled are within the six-county (Adams, Benton, Franklin, 
Grant, Walla Walla, and Yakima County) area of the Colum
bia Basin where most of the state's warm wells are located 
(Figs. 1 and 2). We concentrated our sampling effort here be
cause of the many possibilities for early development that 
might be assisted by the availability of good chemical analy
ses and because we could conveniently and economically 
sample these wells. 

Further, we wanted at least some of the samples to come 
from areas that did not have good chemical representation in 
the database. We avoided irrigation and domestic wells—irri
gation wells because they were not in use during the winter 
and spring months when we 
had to do the sampling, and 
both irrigation and domestic 
wells because, in many 
cases, they don't offer much 
prospect for development be
cause of potential water 
rights limitations and (or) 
lack of a significant nearby 
heat load. Publicly owned 
(mostly municipal) wells 
used year-round and located 
near potential heat loads 
were attractive targets for 
sampling because they offer 
good possibilities for early 
development. 

We sampled 12 munici
pal wells (ADOOS, BE022, 
GR056, GR060, GR063, 
KSOll, YA018, YA050, 
YA051, YA068, YA074, and 
YA141), one domestic water 
association well (FROIO), 
one well at the Washington 
State University Irrigated 
Agriculture Research and 
Extension Center near 
Prosser (BE039), one school 
well (GRO 14), and three 
wells currently used for their 
heat, two as heat sources for 

heat pumps (WA086 and YA226) and one used for a car wash 
(YA211). 

Several general observations can be made about the fluid 
chemistry. First, well waters are very dilute. Figure 3 shows 
the average concentration of the major chemical species (Na, 
K, Ca, Mg, HCO3, CO3, Cl, and SO4) in statewide thermal 
wells and thermal springs and in cool wells in the six-county 
area of the Columbia Basin. The average total for the eight 
major chemical species for thermal wells is only 260 ppm. All 
of the well waters for which there are analyses in Appendix B 
are potable, at least with respect to inorganic constituents. 

Figure 4 plots Na-i-K as a percentage of major cations 
against HCOs-̂ COa as a percentage of major anions for state
wide thermal springs and wells and for six-county cool wells 
and springs. All thermal well waters have HCO3 as the domi
nant anion. They may have either Na-fK or Ca+Mg as the 
dominant cation, with Na-(-K dominant somewhat more com
monly. 

Although they are not reported here, we plotted 134 water 
analyses from cool wells in the six-county area in Figure 4c in 
order to compare them with the thermal wells (Fig. 4a) and 
springs (Fig. 4b). All of the analyses from cool wells are from 
Van Denburgh and Santos (1965). The thermal and cool wells 
are similar. Most of the cool wells are HCO3 dominated. Like 
the thermal wells, the cool wells may be dominated by either 
Na-nK or Ca+Mg, but m the cool wells Ca+Mg dominance is 
somewhat more common. 

The thermal springs differ from the wells. Na+K is the 
chief cation, and the chief anions are HCO3+CO3 or CI+SO4, 

Figure 3. Average concentrations of major chemical species in thermal wells and thermal springs statewide 
and in cool wells in the six-county area (Adams, Benton, Franklin, Grant, Walla Walla, and Yakima Counties) 
of the southwestern and south-central Columbia Basin. The graph represents 204 analyses from thermal wells, 
134 analyses from cool wells in the six-county area, and 34 analyses from thermal springs. 
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with CI+SO4 dominant somewhat more frequently. The 
springs are also much less dilute than the well waters. The ma
jor chemical species in the springs have an average total of 
1570 ppm. 

The wells and springs are located in different geologic 
provinces. Most of the springs are located in the andesitic vol
canic terrain of the Cascade Mountains, whereas the wells are 
in the basaltic and continental sedimentary terrain of the Co
lumbia Basin. Because they exceed 20°C at the earth's surface 
and are less dilute than the well waters, the springs must arise 
from waters that have circulated more deeply in the crust or 
circulated in areas of higher geothermal gradients or local heat 
sources. These differences are, presumably, responsible for 
the differences in chemistry. 

We have not concentrated on the interpretation of geother
mometers during this investigation. First, the geology of the 
Columbia Basin (Schuster, 1994; Reidel and Fecht, in press a, 
b; Gulick, in press; Schuster, in press a, b) and what is known 
about the regional geothermal gradient (about 40°C/km; 
Blackwell and others, 1985) suggest that there are no shallow 
heat sources (igneous intmsives) beneath the Columbia Basin, 
and thus no areas with extremely high temperature gradients 
or other high-temperature geothermal manifestations. The last 
extmsive igneous activity, the waning flows of the Columbia 
River Basalt Group, occurred about 6 million years ago 
(Fig. 5). Also, the dilute ground waters of the Columbia Basin 
differ from hot-spring waters on which the empirical geother
mometers are based, so calculating geothermometers in an ef
fort to try to determine whether high temperatures exist at 
depth may not be a valid exercise. 

The database presented here has been compiled from a va
riety of sources spanning more than 90 years. The data were 
collected by many people for many reasons, and there are cer
tainly errors, such as incorrect well depths and chemical analy
ses representing mixed shallow and deep aquifers, and many 
other inconsistencies. Taken together, the limitations make 
this data set a rather poor one to use for making specific inter
pretations for specific locations. This database is better used 
on a sort of statistical basis, where one can try to recognize 
general trends and the "big picture" without trying to get too 
specific. 

Finally, in terms of discovering useful geothermal re
sources, there is no need to explore for higher temperatures; 
the known wells are quite adequate to "fuel" a considerable 
amount of low-temperature development, especially heat 
pumps. 

GEOLOGIC, HEAT-FLOW, 
A N D HYDROLOGIC SETTING 

It is clear from Plates 1 and 2 and Table 1 that geothermal 
resources in Washington are not randomly distributed. Ther-

Flgurc 4. Na+K as a percentage of major cations plotted against 
HCO3+CO3 as a percentage of major anions for statewide thermal 
wells, statewide thermal springs, and six-county cool wells. Per
centages were calculated from concentrations in milli-equivalents 
per liter. The heavy-line contour encloses all points, and the other 
contours enclose areas where 5, 10, or 20 points occur per 1 per
cent of the area of the plot. A. Thermal wells, statewide; 204 analy
ses. B. Thermal springs, statewide; 34 analyses. C. Cool wells, 
six-county area of Columbia Basin; 134 analyses. 
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Figure 5. Generalized nomenclature and stratigraphic relations of the Columbia 
River Basalt Group. Sedimentary interbeds occur at many of the unconformities, 
shown by jagged horizontal lines between units. Modified from Reidel and others 
(1989). 

mal springs are largely confined to the Cascade 
Mountains (27 of 34 are in the Cascades), and 
most are spatially associated with a stratovolcano 
or a fault that probably provides for heating by 
means of deep circulation of water. Thermal 
wells, on the other hand, are strongly associated 
with the Columbia River Basalt Group (Fig. 6) 
and the Columbia Basin—the Columbia River Ba
salt Group and the Columbia Basin are almost co
extensive and the terms are used interchangeably 
herein. This area includes the various subbasins 
that form the westem, southwestem, and south-
central parts of the Columbia Basin in Washing
ton. This area of subbasins bounded by faulted 
folds is referred to as the Yakima fold belt (Fig. 
1). Some 97 percent of the state's 941 thermal 
wells are located in areas underlain by rocks of the 
Columbia River Basalt Group or suprabasalt sedi
ments. 

Because it is not practical to pursue exploration 
and development of high-temperature geothermal 
resources in the Cascade Mountains, and because 
Washington's thermal wells are strongly concen
trated in the Columbia Basin, discussion will focus 
on the resources ofthe basin. Moreover, there is a 
strong tendency for thermal wells to occur in the 
westem, southwestem, and south-central parts of 
the Washington portion of the Columbia Basin 
(Fig. 2). Adams, Benton, Franklin, Grant, Walla 
Walla, and Yakima Counties account for 786 (83.5 
percent) of Washington's thermal wells. Yakima 
County alone contains 259 thermal wells, and 
Adams, Benton, Grant, and Walla Walla Counties 
each contain more than 100, followed by Franklin 
County with 60. 

The Columbia River Basalt Group is a thick 
succession of tholeiitic basalts that was erupted 
from fissures in southeastem Washington, north
eastem Oregon, and westem Idaho between about 
17 million and 6 miUion years ago (Fig. 5). More 
than 300 lava flows once covered (and mostly still 
do) an area of about 164,000 km^ (63,000 mi^) and 
have an aggregate volume of about 174,000 km' 
(42,000 mi') . The largest flows exceeded 2,000 
km' (500 mi ') each, and some flows advanced 
more than 750 km (460 mi) from their source areas 
to the Pacific Ocean (Tolan and others, 1989). As 
time went on emptions became less frequent and 
generally less voluminous, and part of the basin 
subsided. The thickest accumulation of basalts is 
in the area of Richland, Kennewick, and Pasco, 
close to the geographic center of the area covered 
by the basalts. Interflow sediments are present be
tween many pairs of flows. 

Also as time went on, both during the volcan
ism and after the eruptions ceased, the Yakima 
fold belt developed. The Yakima fold belt is a se
ries of sharply defined anticlinal crests that trend 
northwest, west, and southwest. Most of the anti
clines are broken by faults. There are broad, flat, 
basinal synclines between the fold crests, and 
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some synclines contain as much as 400 meters of suprabasalt 
sediments derived from the Cascades to the west and deposited 
by the Yakima River and smaller streams and derived from 
highlands to the north and east and deposited by the Columbia 
River. The stmctural situation is illustrated by Figure 7. 

By the end of the eruptions of the Grande Ronde Basalt 
about 15.6 million years ago, more than 90 percent of the Co
lumbia River Basalt Group had been empted (Tolan and oth
ers, 1989; Fig. 5). While some or most of the gentle westward 
and southwestward slope of the surface of the Grande Ronde 
Basalt seen in Figure 7 in the northem and eastem parts of the 
basin (Pullman-Connell-Coulee City-Cheney area) devel
oped earlier and guided the basalt flows toward the west, most 
of the rest of the structural relief developed after Grande 
Ronde Basalt time. The eastward slope at the west edge of the 
area shown in Figure 7 is due to postbasalt uplift of the Cas
cades, and the culmination in southeastem Washington is the 
Blue Mountains, which developed after the Grande Ronde Ba
salt was emplaced. 

As illustrated in Figure 5, many flow units of the Columbia 
River Basalt Group are separated by unconformities, and, es
pecially near the westem margin of the subsiding basin of ba
salt deposition, there are commonly sedimentary interbeds be
tween basalt flows. In the western, southwestern, and 
south-central parts ofthe Columbia Basin in Washington these 
interbeds and some postbasalt sediments are collectively 
known as the Ellensburg Formation. Deposition of Ellensburg 
Formation sediments and later sedimentary imits accounts for 
as much as 400 meters of postbasalt sedimentary rocks in some 
of the subbasins of the Yakima fold belt. 

Within the Colimibia River Basalt Group many flow bot
toms are pillowed, mbbly, or mixed with subjacent sediments, 
and many flow tops are mbbly, oxidized, vesicular, and (or) 
scoriaceous. The flow tops and bottoms and interflow sedi
ments are generally quite porous and permeable and make 
good aquifers. Because many of the flows are of great lateral 
extent, the associated aquifers are also of great lateral extent. 
In contrast, the interiors of flows, although usually jointed, are 
often of low permeability and act as aquitards. 

The recharge areas for these extensive aquifers are on the 
western side of the basin in the Cascades foothills and on the 
eastem side in the Palouse hills and the mountains of eastem 
Idaho. The ridges of the Yakima fold belt are not significant 
recharge areas because the area is arid. Also because the area 
is arid, there have been more and deeper wells drilled than in 
better-watered parts of the state. 

The combination of basinal shape, laterally extensive aqui
fers that are confined between relatively impermeable basalt 
flows, and recharge areas to the east and west means that the 
hydrologic gradients slope into the deepest part of the basin 
near Pasco and into the subbasins of the Yakima fold belt. In 
these areas the deeper aquifers are confined and under artesian 
pressure. 

Columbia Basin heat flow and temperature gradients are 
certainly factors in the occurrence of warm wells. Table 2 
shows the average heat flows and temperature gradients for the 
physiographic provinces of Washington, and Figure 8 is a tem
perature-depth plot of Washington's thermal wells. Compared 
to the Northem Rocky Mountains province and the high heat 
flow zone of the Cascades province, the Columbia Basin does 
not have high heat flow. In fact, heat flow in the Columbia 

Basin is approximately equal to the worldwide average. How
ever, because the thermal conductivity of the rocks is rela
tively low, the Columbia Basin has a higher-than-worldwide-
average temperature gradient. At 41°C/km, it also has the 
highest regional temperature gradient in Washington except 
for the high heat flow zone of die Cascades. With this gradient 
and an average surface temperature of 15°C, which is reason
able for the warmer areas of the basin, the 20°C isotherm can 
be reached in a well only 122 meters deep. For comparison, if 
the gradient were only 20°C/km and the average surface tem
perature 10°C, it would take a well 5(X) meters deep to reach 
the 20^0 isotherm. A productive aquifer must also be inter
sected, of course, if a useful well is to be had. 

It seems probable that most of Washington's thermal wells 
occur in the Columbia Basin, and more particularly, in a six-
county area in the westem, southwestem, and south-central 
parts of the Columbia Basin, for the following reasons: 

• There are more deep wells than in other parts of the state, 
which provides more opportunity for penetrating thermal 
aquifers. 

• At 41°C/km, the regional geothermal gradient is favorable. 

• The hydrologic setting is favorable. Laterally extensive 
aquifers, low vertical permeability, complex basinal stmc
tural shape, and recharge areas to the west and far to the east 
provide for the depth of circulation and residence time nec
essary to produce thermal ground water. 

We may generalize to say that the typical thermal well in 
Washington occurs in the Columbia Basin, especially the six-
county area, has a temperature gradient within a normal range 
of 30-50°C/km, and is heated by conduction. That is, the heat 
reached the well by conduction through the earth's cmst from 
the mantle below, in the same way that heat moves through 
any solid body, such as a block of steel or concrete. 

In addition to these normal or typical thermal wells, there 
are 192 wells across the state (Appendix C), including 140 
wells in the six-county area, that don't fit the scenario above. 
These wells are too warm to have been heated conductively in 

Figure 6. Extent of the Columbia River Basalt Group and thickness of 
the Grande Ronde Basalt. The Grande Ronde Basalt thickness contours 
are in meters. From Reidel and others (1989). 
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a gradient of 50°C/km. More specifically, the wells have tem
peratures higher than that calculated by ^ e following formula: 
T = 15°C + (0.05oC/m)(depth), where depth is in meters. 

Of the 140 wells, four have "B" gradients in excess of 
150°C/km, and errors in the data arc suspected. Twenty addi
tional wells (located in Townships 12-14 N. and Ranges 25-
27 E.) on the Hanford Reservation of northem Benton County 
are warm because they have been used for the disposal of 
heated fluids (S. P. Reidel, Westinghouse Hanford Co., oral 
commun., April, 1994; Newcomb and others, 1972, p. 32-35). 
These 24 wells are not considered further. 

In the remaining 116 six-county wells, the anomalous tem
peratures may be due to some natural cause. Some of these 
wells are located in areas where mapped geologic stmctures 
might be responsible for the circulation of warmer, deeper 
water to the higher levels penetrated by the wells. Others occur 
where there are no mapped geologic structures or significant 
thicknesses of suprabasalt sedimentary deposits that might 
provide for enhanced vertical permeability. For these wells no 
ready explanation for their anomalously high temperatures is 
currently available. Most of the wells occur in basinal areas of 
the Yakima fold belt where the available information indicates 
that many of the wells penetrate mostly suprabasalt sedimen
tary rocks. Some combination of vertical permeability in these 
rocks and leakage from the confined basalt aquifers below 
may be responsible for the abnormal temperatures of the wells. 

Perhaps suprabasalt sediments are the most important fac
tor in providing vertical permeability and allowing the rise of 
leakage from deeper, confined aquifers. There are "B" gradi
ents (gradients calculated from bottom-hole temperatures and 
estimated mean annual surface temperatures) and standing 

water levels in the database for some of the 116 wells, and 
Table 3 shows their average "B" gradients and standing water 
levels. In Table 3, these wells are called "convectively 
heated(?) thermal wells". The table compares these wells with 
others, both within and outside of the six-county area, whose 
temperatures can be accounted for by heating under the influ
ence of "normal" conductive temperature gradients between 
30 and 50*Hiykm. Average "B" gradients and standing water 
levels are significantly higher for the anomalously warm 
wells. 

The higher "B" gradients could be due to errors in the da
tabase, local heat sources in the crust, or variations in deep 
cmstal heat flow and temperature gradients from place to 
place. The higher standing water levels might be due to wells 
being drilled into shallower aquifers and have no relationship 
to a higher temperature gradient, but if the shallower standing 
water levels are due to wells being developed in shallower 
aquifers, these wells should not produce higher average "B" 
gradients. The higher "B" gradients and shallower standing 
water levels occurring together suggests that some kind of 
convective water movement from deeper, warmer aquifers 
produces a "mound" of warmer ground water in the areas of 
these wells. Alternatively, higher "B" gradients and higher 
standing water levels would also be produced by injection of 
warm fluids into the wells, as on the Hanford Reservation. 

Whether these anomalous wells are warmed artificially or 
naturally is not known. We point out their existence to empha
size the fact that some wells in the six-county area, many of 
which seem to be associated with the suprabasalt sediment-
filled subbasins of the Yakima fold belt, have apparent aver
age temperature gradients of about 77°C/km rather than 

Figure 7. Structure contours on the top of the Grande Ronde Basalt. Contours are in hundreds of meters above sea level. (Modified from Bentley, 
1985). 
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41°C/km. These wells constitute an even more attractive low-
temperature geothermal resource than the "normal" thermal 
wells because the 20°C isotherm can be reached in a well, on 
average, only 65 meters deep. 

LEGAL A N D INSTITUTIONAL SETTING 

[A summary of the chief laws and regulations that will govem 
the development of low-temperature geothermal resources in 
Washington, and what limitations and opportunities they pre
sent. Include suggestions for changes. By R.G.B.] 

CURRENT LOW-TEMPERATURE GEOTHERMAL 
USES 

[A review of existing low-temperature geothermal installa
tions in Washington, additional uses that appear to have good 
potential, and the flow-tempcrature-chemical requirements of 
low-temperature uses that are good candidates for future de
velopment. By R.G.B.] 

RESOURCE POTENTIAL A N D COLLOCATION 
OF RESOURCES A N D USERS 

[A qualitative discussion of resources potential and prelimi
nary observations about collocation of resources and users. 
By R.G.B.] 

SUMMARY 

[To be written by J.E.S.] 

drill cuttings for measurement of thermal conductivity and 
geochemistry, and (4) sample wells for chemical analysis. 
With the trend toward fully cased and sealed wells that tap a 
single deep aquifer, this work would allow the formulation of 
a data set that would determine regional and local distribution 
of heat flow and temperature gradients, better define the chem
istry and stratigraphy of the deeper aquifers, build accurate 
statistics sibout the volumes and temperatures of water avail
able from wells, and allow formulation of exploration strate
gies that would minimize unproductive drilling. 

Our third recommendation is to institute a long-term effort 
to (1) inform the people ofthe state about uses of low-tempera
ture geothermal resources, (2) work with public policy makers 
to make certain that the legal and institutional framework en
courages the wise use of low-temperature geothermal re
sources, and (3) advocate for use of geothermal resources in 
place of fossil fuels. 
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RECOMMENDATIONS 

Our top recommendation is to (1) 
match existing thermal wells, espe
cially publicly owned wells that 
produce large quantities of water 
year-round, with closely collocated 
proposed new construction or re
modeling of public buildings, such 
as schools, (2) determine which 
projects could make advantageous 
use of the geothermal resource to 
heat and/or cool the building, and 
(3) encourage and facilitate such 
applications. This work would oc
cur mostly in the Columbia Basin, 
because most thermal wells are lo
cated there, and it would lead to sig
nificant development of low-tem
perature geothermal resources, 
perhaps without any additional 
drilling or exploration. 

Our second recommendation is 
to station one or two investigators in 
the Columbia Basin, especially in 
the six-county area, to (1) measure 
downhole temperature gradients (or 
accurate flowing temperatures if 
gradients caimot be measured, as for 
example, in flowing artesian wells), 
(2) obtain well-test data, (3) obtain 

Figure 8. Temperature-depth plot of Washington's thermal wells and six-county cool wells, with the 
zone of normal temperature gradients, 3O-50°C/km, shown between the two curved lines. Wells falling 
within the normal gradient zone may be heated by normal, conductive geothermal gradients. Those 
falling below the zone may be cooled by waters from upper, cooler aquifers fk}wing down the wells. 
Wells above the normal gradient band are too warm to have been heated by a normal range of gra
dients. These wells may be warmed by artificial warm-water recharge or by warm water leaking from 
deeper aquifers and reaching the wells because of higher-than-normal vertical permeability provided 
by faults and folds or the inherently greater permeability of supra-basalt sediments. 
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Table 3 . Comparison of "B" gradients and standing water levels from convectively-heated(?) thermal wells and from conductively-heated(?) 
thermal wells. "B" gradients are temperature gradients calculated from t)ottom-hole temperatures and estimated mean annual surface tempera
tures. Convectively heated(?) thermal wells are defined as those in Appendices A and C that are too warm to have been heated by conductive heat 
transfer under the influence of a conductive temperature gradient in the range of 30-50°C/km. More specifically, the wells have temperatures higher 
than yielded by the formula, T = 15°C + (0.05°C/m)(Depth), where the well depth is in meters. From this number of wells some were excluded—(1) 
those on the Hanford Reservation that are known to be warm because of artificial recharge, and (2) wells with "B" gradients higher than 150°C/km, 
where gradients could be due to errors in the data. Conductively heated(?) thermal wells are defined as those in Appendix A that are at or cooler 
than a temperature that falls within the normal temperature gradient band shown on Figure 8. Their temperatures are equal to Or less than those 
yielded by the formula above. These wells are probably heated by a normal conductive temperature gradient in the range of 30-50°C/km. Those 
wells at temperatures below the 30-50°C/km gradient band of Figure 8 may be cooled by water from a shallow aquifer(s) flowing down the well, n 
= number of wells; s.d. = standard deviation. 
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Appendix A. Descriptive and Thermal Data for Wells and Springs 

NOTES: 

1. The I.D. number for a site consists of a two-letter county 
code followed by a three-digit serial number. An "S* at the 
end means the site is a spring, spring system, lake, lava 
dome, or area of fumaroles. All other entries are wells. The 
county codes are: AD, Adams; AS, Asotin; BE, Benton; 
CH, Chelan; CL, Clallam; CK, Clark; CO, Columbia; CZ, 
Cowlitz; DO, Douglas; FR, Franklin; GA, Garfield; GR, 
Grant; GY, Grays Harbor; Kl, King; KS, Kittitas; KT, Klicki
tat; LE, Lewis; Ll, Lincoln; OK, Okanogan; PI, Pierce; SK, 
Skamania; SN, Snohomish; SP, Spokane; WA, Walla 
Walla, WH, Whatcom; WT, Whitman; YA, Yakima. 

2. An asterisk (*) before the site name column Indicates that 
there is a chemical analysis (or analyses) In Appendix B. 

3. The Date column lists the date when one or more of the 
entries In the table was determined, as reported In one of 
the cited references. 

4. Latitude and Longitude are given In decimal degrees. 

5. Partial section -Written as quarter-section of quarter-sec
tion, using the system of the U.S. Geological Survey Water 

Resources Branch where the section Is divided Into 16 
quarter-quarters which are lettered In the same manner as 
sections in a township are numbered. The pattern is 
shown below. 

D C B A 

E F G H 

M L K J 

N P Q R . 

NE4, NW4, SW4, and SE4 signify the northeast, northwest, 
southwest, and southeast quarters of a section, respec
tively. W2 and E2 are west one-half and east one-half. 

6. Within each county, entries are sorted by township, range, 
and section. 

7. Temperature type: B, bottom-hole or near-bottom-hole 
temperature; F, flowing temperature; M, maximum tem
perature; S, temperature measured short of well bottom; 
and "-', other or unknown. 

8. Depth type: D, drilled depth or near drilled depth; L, 
logged depth; and "-', other or unknown. 

9. Gradient type: A, gradient estimated from linear segment 
of well temperature log; B, gradient estimated from a bot
tom-hole temperature or the deepest logged temperature 
and an estimated or calculated mean annual surface tem
perature; S, gradient determined by fitting a straight line 
through "families" of bottom-hole temperatures. 

10. Flow type: N, natural; P, pumped, bailed, or air-driven;"-", 
other, no flow, or unknown. 

11. S.W.L.: Standing water level, meters from surface. A, flow
ing artesian. 

12. References: Reference numbers correspond to the num
bered references In the References Cited section. 

13. On January 18, 1994, well KS012 was reported to flow at 
7-13°C. by Phil Hamilton, Central Washington University 
Facilities Manager (oral commun.). 
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A p p e n d i x A . Descriptive and thermal data for wells and springs (continued) 

I.D. Sha nama Data 
Lat. 
CN) 

Long, 
(•W) 

Twp. 
N. Rng. Sac. 

Part, 
sac. 

ip t^ Dapth 
(m) 

Qradianta 
!_ ^ (°C/kni) 

O ^ A B S 

5 l 
1 % Flow 
I S (l/m) 

Flow 
type 

S.W.L. 
(m) Refaraneas 

A D A M S C O U N T Y 

AD001 » 

AD002 • 

AD003 

AD004 

ADOOS » 

AD006 • 

AD007 

ADOOS • 

AD009 . 

AD010 

AD011 

AD012 

AD013 

AD014 

AD015 

AD016 

CMSTP&P RR 

US Bureau of Reclamation 

DH4 

E. Col, Basin Irr. Dist. 

Othello City 2 

Otheiio City 4 

Othelio City 5 

Othello City 6 

Othello City 1 

Weaver, Howard 

Taylor, John D. 

Lyle, Elwyn & Rex 

McKay. Ed 

Lyle, Elwyn 

Lyle, Elwyn & Rex 

Lyle Bros 3 

1961A)5A34 

1971/10/06 

-
-

1955A)8A)2 

1970/10/27 

-
1994/04/07 

1942/04/27 

-
-
-
-

1983/05/26 

1983/07/29 

" 

46.804 

46.794 

46.757 

46.740 

46.824 

46.817 

46.814 

46.824 

46.824 

46.819 

46.789 

46.815 

46.815 

46.800 

46.797 

46.803 

119.342 

119.299 

119.360 

119.273 

119.167 

119.156 

119.167 

119.177 

119.177 

119.206 

119.228 

118.922 

118.954 

118.944 

118.959 

118.895 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

IS 

15 

28E 

28E 

28E 

28E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

31E 

31E 

31E 

31E 

08 

IS 

30 

35 

03 

03 

03 

04 

04 

05 

18 

04 

05 

08 

08 

11 

• E 

D 

L 

P 

C 

J 
P 

A 

A 

-
-
J . 

L 

J 

N 

E 

20.0 

24.2 

75.2 

24.4 

22.8 

20.8 

29.4 

27.8 

20.0 

20.0 

20.0 

24.4 

26.8 

22.5 

2S.0 

20.5 

B 

B 

B 

B 

F 

F 

B 

F 

B 

F 

F 

F 

B 

-
-
B 

126 

264 

1456 

253 

212 

276 

298 

368 

171 

75 

77 

330 

404 

369 

314 

214 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
-
D 

- 63 

- 46 

- 43 

- 49 

- 51 

- 32 

- 57 

- 36 

- 47 

-
-
-
- 36 

-
-

32 34 

-
-

31 

-
-
-

65 

-
-
-
-
-

49 

-
-
" 

38 

795 

• 

• 
• 

3785 

-
13248 

341 

473 

170 

7646 
• 

-
-
• 

P 

P 

P 

P 

P 

-
-
-
-

73 

114 

-
-

69 

69 

-
60 

73 

-
-

95 

-
122 

88 

• 

22,25,26,40,41 

22.25.26.40 

2.22.25,26 

22,25.26,33 

22,25,26.40 

22.25,26.40 

22.25,26,33.37.38.45 

22.25,26,37,38,40.45 

22,25.26.40.41 

44 

44 

44 

22.25.26,37,38,45 

40 

40 

6,22,25,26 

Vi 
O 
G 
90 i 
Vi 

O 

1 
H^ 



Appendix A. Descriptive and thermal data for wells and springs (continued) K> 

I.D. * 

AD017 

AD018 

AD019 

AD020 

AD021 

AD022 

AD023 • 

AD024 

AD025 

AD026 

AD027 

AD028 

AD029 

AD030 

AD031 

AD032 

AD033 

AD034 

AD035 

AD036 • 

AD037 

AD038 

AD039 

AD040 

AD041 

AD042 

AD043 

AD044 

AD04S 

AD046 

AD047 

AD048 

AD049 

A0050 

AD051 

AD052 

AD0S3 

AD0S4 

AD055 

AD0S6 

.AD057 

AD058 

AD059 

AD060 

She nama 

DNR Lyle 2 

DNR Lyle 1 

Johnson, Arthur 

Kummer. Clarence. 4 

TomkIn 

Damon, Don 

Philiips, Robert, 4 

Adams, Mrs. M. E. 

Phillips, Robert, 5 

Steiger 

DNR Hatton 

Hart 

Hart, Cyril 

— 
Tompkins, Robert, 

Watson 

Blauert, Fred. A.. 2 

Blauert. Fred 

Chef Reddy Frozen Foods 

Otheiio City 3 

Kliphardt, G. W. 

Kliphardt, Fredrick 

Kliphardt 

Andrews 2 

DNR Damon 2 

ONR Damon 

Damon Ranch 

Lyle 

Lyle, Rex 

Wholman 

Lyle, Rex (South) 

Brown. Beverly 

Damon, Don 

Phillips. D. E., 12 

Phillips. D. E., 12 

Phillips, D. Everett 

Phillips, D. Everett 

Phillips, Beatrice house well 

Philiips, D. E., 11 

Phillips, D.E.. 11 

Phillips, D. E., 17 

Phillips, Robert, 3 

Phillips, R. V. 

Phillips, D, E. 

Data 

. 
1983/05/26 

-
-
-
-

1983/08/D2 

-
1982/08/39 

-
-
-
-
-
-
-

1983A)8/26 

-
1963/08/22 

1977/05/11 

-
1983/08/30 

• 
• 
• 
• 

1983/06/24 

-
-
-
-

1982/09/08 

-
1983/08/02 

-
-
-
-

1983/05/27 

-
-

1983/08/03 

-
-

Lat. 
(-N) 

46.793 

46.793 

46.779 

46.742 

46.821 

46.820 

46.799 

46.806 

46.803 

46.788 

46.785 

46.743 

46.744 

46.822 

46.822 

46.753 

46.751 

46.749 

46.839 

46.829 

46.866 

46.851 

46.851 

46.845 

46,830 

46.830 

46.872 

46.880 

46.880 

46.880 

46.869 

46.826 

46.830 

46.895 

46.894 

46.873 

46.880 

46.880 

46.880 

46.880 

46.880 

46.876 

46,854 

46.861 

Long. 
(•W) 

118.922 

118.938 

118.965 

118.959 

118.753 

118.800 

118.838 

118.827 

118.832 

118.806 

118.811 

118.768 

118.758 

118.631 

118.632 

118.528 

118.302 

118.290 

119.172 

119.156 

119.000 

119.006 

119.006 

119.028 

118.991 

118.991 

118.884 

118.906 

118.906 

118.916 

118.906 

118.933 

118.877 

118.768 

118.768 

118.729 

118.751 

118.763 

118.768 

118.768 

118.790 

118.842 

118.832 

118.811 

Twp. 
N. 

15 

15 

15 

15 

15 

15 

15 

15 

15 

IS 

15 

15 

15 

15 

15 

15 

IS 

15 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

Rng. 

31E 

31E 

31E 

31E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

3?F 

32E 

33E 

33E 

34E 

36E 

36E 

29E 

29E 

SOE 

30E 

SOE 

SOE 

SOE 

SOE 

31E 

31E 

SIE 

S1E 

31E 

SIE 

31E 

32E 

32E 

32E 

32E 

32E 

32E 

S2E 

S2E 

32E 

S2E 

S2E 

Sac. 

16 

16 

19 

32 

02 

04 

07 

08 

08 

16 

16 

35 

35 

02 

02 

27 

33 

34 

34 

34 

24 

26 

26 

27 

36 

36 

14 

15 

15 

15 

15 

33 

35 

11 

11 

13 

14 

14 

14 

14 

15 

18 

20 

21 

Part, 
sac. 

A 

D 

A 

M 

A 

B 

J 

C 

E 

F 

M 

E 

Q 

A 

A 

R 

A 

F 

D 

R 

D 

A 

A 

J 

K 

K 

K 

B 

B 

D 

Q 

P 

J 

D 

D 

J 

A 

C 

D 

D 

D 

Q 

N 

E 

21.1 

28.S 

27.6 

26.0 

25.0 

21.9 

25.4 

22.2 

26.0 

20,0 

21.1 

27.6 

22.9 

25.0 

25.0 

20.9 

20.0 

25.4 

25,0 

25,0 

26,1 

30.0 

26.2 

25.2 

20.6 

25.8 

26.0 

24.1 

22.6 

26.2 

27.5 

20.0 

24.4 

23.0 

28.2 

21.7 

22.9 

21.1 

24.5 

20.0 

34.0 

26,0 

29,2 

24.4 

l l 
F 

F 

B 

B 

B 

B 

F 

F 

-
B 

F 

B 

B 

B 

B 

S 

-
B 

-
B 

B 

-
B 

B 

B 

B 

-
B 

B 

B 

B 

-
F 

F 

B 

F 

F 

B 

-
B 

B 

-
B 

F 

Dapth 
(m) 

412 

430 

342 

365 

252 

266 

579 

182 

604 

180 

457 

310 

308 

69 

252 

177 

155 

213 

317 

275 

220 

323 

192 

207 

211 

241 

408 

316 

201 

230 

410 

165 

275 

429 

321 

272 

233 

155 

399 

314 

440 

469 

372 

448 

l l 
D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

-
D 

L 

-
D 

-
D 

D 

-
D 

D 

D 

D 

. 
D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

-
D 

D 

-
D 

D 

Qradianta 
(°C/km) 

A B S 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
• 

65 

-
34 

91 

59 

. 
-

40 

-
52 

43 

-
-
-

44 

-
50 

-
189 

52 

50 

-
63 

-
49 

63 

-
72 

64 

40 

57 

-
38 

-
57 

37 

-
-
-

51 

-
-

56 

-
25 

49 

-
46 

-

. 
-

49 

48 

-
49 

-
-
-

49 

-
-

49 

-
-
-
-
-
-

65 

65 

-
-
-
-

65 

-
• • 

32 

32 

32 

-
-
-

32 

-
-

32 

-
-

32 

-
32 

-

s 

94 

Flow 
(l/m) 

7055 

5924 

-
-
-
-
-

378 

-
-

2438 

-
-
-
-
-

5678 

-
3861 

5072 

-
-
-
-
-

14383 

-
-
-
-
-
-

4164 

9084 

-
7948 

11355 

-
4921 

-
-
-
-

5486 

Flow 
type 

P 

P 

P 

P 

P 

-
P 

P 

P 

S.W.L. 
(m) 

140 

134 

-
-
-
-

181 

86 

191 

-
124 

-
-
-
-
-

21 

-
63 

85 

-
91 

-
-
-

54 

104 

-
-
-
-

105 

118 

122 

-
98 

104 

-
89 

-
-

147 

-
176 

Refaraneas 

44 

40,44 

22.25.26.33.37,38,45 

37.45 

24 

22,25,26.37,45 

7,15,40 

44 

40 

22,25,26,45 

44 

22,25,26 

37,45 

22.25 

26,37.45 

22,25.26 

40 

22.25.26.37.38.45 

40 

22,25,26,37,40,41,44,45 

22,25,26.37.45 

40 

6.22.25,26 

6,22,25,26 

22.25.26.37.46 

22.25.26.33.37,44,45 

40 

22.25.26 

37.45 

5,26,45 

22.25.26,33.37.38.45 
40 

44 

40.44 

22,25.26.33.37.45 

44 

44 

22.25.26.33.37.45 

40 

22,25,26,33,37,45 

22,25,26,33,37,36,45 

40 

22,25.26.33.37.45 

44 

•a 
^ 
Tl 

i 
1 

1 
:5 

JS 



A p p e n d i x 

I.D. * 

AD061 

AD062 

AD063 

AD064 

AD065 

AD066 

AD067 

AD068 

AD069 

AD070 

AD071 

AD072 

AD07S 

AD074 

AD075 

AD076 

AD077 

A0078 

AD079 

AD080 

AD081 

AD082 

AD083 

AD084 

AO086 

AD086 

AD087 

AO088 

AD089 • 

AD090 

AD091 

AD092 

AD093 

AD094 

AD095 

AD096 

AD097 

AD098 

AD099 

AD100 • 

AD101 

AD102 

AD103 

AD104 

A . Descr ipt ive a n d thermal data for wel ls and springs (cont inued) 

Sita nama 

Phillips, D. E., 10 

Phillips, D. Everett 

Phillips, D. Everett 

Phillips, D. E., 2 

— 
Phillips, D. E., 16 

Phillips, D. E,. 7 

Phillips, A 

Philiips, D, E, 

Phillips, D. E., 9 

Davis, David A. 

Baumann Farms 

Bauman, Richard 

Phillips. D. E. 

Phillips. D. E., C-12 

Kulm, Ed 

Kulm, Art 

— 
DNR CRB 

Lobe, Gary. 2 

City of Lind 

Benge 

Warden Hutterian Brethern 

Wollmon, Jaeole K. 

Hutterites 

Phillips-Lanamn Ranch, Inc. 

. Phillips, D. E., C-33 

_ 
Jungblom Ranch 

Lobe, Gary L. 

Hutterian Bretheren 

Franz, Agatha 

Harder, Carl H. 

Kagele. Norman 

Waber, Dave 

S & K Farms 

J & M Farms 

Kagele, Norman 

Graber, Rose 

Warden Hutterian Brethern, 7 

Hoefel, Paul, 2 

Hoelel, Paul 

Kagele. Melvin 

Gering. Gale 

Data 

, 
-
-
-
-
-
-
-
-
-

1983/08/32 

-
-

1983/05/24 

1983/07/29 

-
-
-
-

1983/08/02 

-
-

1983/08/03 

-
-

1983/07/29 

-
-

1983A)8A)1 

-
-
-
-
-

1983/05/23 

-
1983A)7/S0 

-
-

1983/08/03 

1983/08/30 

-
1983/08/04 

-

Lat. 
CN) 

46.861 

46.865 

46.851 

46.850 

46.839 

46.839 

46.831 

46.831 

46.835 

46.835 

46.880 

46.827 

46.828 

46.997 

46.982 

46.987 

46.993 

46.973 

46.961 

46.999 

46.973 

46.942 

47.066 

47,048 

47,055 

47.001 

47.012 

47.012 

47.012 

47.084 

47.059 

47.025 

47.079 

47.123 

47.110 

47,121 

47,117 
47.103 

47.101 

47.147 

47.147 

47.147 

47.130 

47.153 

Long. 
CW) 

118.800 

118.747 

118.729 

118.747 

118.747 

118.747 

118.790 

118.790 

118.764 

118.769 

118.700 

118.470 

118.461 

118.905 

118.872 

118.798 

118.851 

118.739 

118.766 

118.724 

118.612 

118.148 

118.978 

118.936 

118.973 

118.942 

118.937 

118.937 

118.937 

118.850 

118.846 

118.802 

118.041 

118.861 

118.903 

118.734 

118.744 

118.850 

118.752 

118.709 

118.694 

118.694 

118.566 

118.287 

Twp. 
N. 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

17 

17 

17 

17 

17 

17 

17 

17 

17 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

Rng. 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

32E 

33E 

SSE 

SSE 

SIE 

SIE 

32E 

S2E 

32E 

32E 

SSE 

SSE 

37E 

31E 

SIE 

31E 

SIE 

SIE 

SIE 

31E 

.32E 

32E 

32E 

S8E 

SIE 

31E 

32E 

32E 

32E 

S2E 

SSE 

SSE 

SSE 

S4E 

36E 

Sec. 

21 

24 

25 

25 

25 

25 

34 

34 

35 

35 

17 

31 

32 

03 

12 

04 

06 

12 

14 

06 

12 

27 

07 

16 

18 

32 

33 

33 

33 

06 

07 

28 

04 

24 

27 

24 

24 

30 

35 

07 

08 

08 

20 

09 

Part, 
aac. 

G 

D 

A 

D 

N 

N 

E 

E 

C 

D 

B 

0 

N 

B 

D 

Q 

E 

P 

M 

D 

P 

D 

E 

M 

C 

R 

D 

D 

D 

D 

P 

C 

N 

G 

Q 

K 

N 

N 

A 

R 

Q 

Q 

B 

K 

27.4 

20.6 

22.2 

29.1 

30.4 

31.4 

43.4 

24.0 

21.1 

24.2 

20.0 

22.4 

21.0 

23.5 

27.8 

22.8 

20.0 

21.0 

23.2 

26.5 

21.0 

21.9 

21.5 

20.0 

21.8 

21.0 

30.2 

30.0 

36.6 

22.2 

21.7 

20.0 

21.1 

20.1 

26.0 

20.8 

32.5 

21.1 

20.0 

24.3 

42.3 

20.7 

22.5 

21.1 

ii 
l l i ' 

B 

F 

F 

B 

B 

B 

B 

B 

F 

B 

-
B 

B 

-
B 

F 

F 

B 

B 

-
B 

-
-
F 

B 

-
B 

B 

F 

F 

B 

F 

F 

B 

-
B 

B 

B 

F 

F 

B 

B 

B 

B 

Dapth 
(m) 

283 

252 

248 

432 

709 

382 

772 

370 

275 

272 

183 

600 

214 

415 

592 

274 

280 

227 

189 

366 

226 

168 

357 

155 

240 

384 

728 

771 

732 

270 

240 

188 

161 

165 

430 

243 

695 

165 

196 

527 

745 

231 

341 

229 

l l 
D 

D 

D 

D 

0 

D 

D 

D 

D 

D 

-
D 

D 

-
D 

D 

D 

D 

D 

-
D 

L 

-
D 

D 

-
D 

D 

D 

D 

D 

0 

D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

Gradients 
("C/km) 

A B S 

. 
-
-
- 40 

- 26 

- 50 

70 41 

-
-
- 44 

-
-
-
. 
- 27 

-
-
- 40 

43 54 

. 
- . 40 

- 59 

-
-
- 37 

-
- 25 

- • 

-
-
-
-
-
- 49 

-
- 35 

- SO 

-
-
-
- 39 

- 36 

- 34 

- 41 

32 

-
-

32 

32 

32 

38 

-
-

32 

-
-
-
-

27 

-
-
-
-
-
-
-
-
-
-
-

27 

-
-
-

27 

-
-
-
-

40 

-
40 

-
-

38 

40 

-
-

1"? 
II 

68 

Flow 
(l/m) 

. 
3785 

13058 

-
-
-
-
-

113S5 

-
95 

-
-
-
-

8422 

10976 

-
-
-
-
-
-

9462 

-
10598 

-
-
-

3785 

-
3785 

5602 

-
-
-
-
-

3974 

-
-
-
-
-

Row 
type 

. 
P 

P 

-
-
-
-
-
P 

-
-
-
-
-
-
P 

P 

-
-
-
-
-
-
P 

-
-
-
-
-
P 

-
P 

P 

-
• 
-
-
-
P 

-
-
-
-
-

S.W.L. 
(m) 

. 
100 

102 

-
-
-
-
-

119 

-
124 

-
-

99 

37 

159 

120 

-
-

207 

• 
-

93 

31 

-
62 

-
-

64 

198 

-
105 

79 

-
130 

-
195 

-
60 

133 

177 

-
180 

-

Refaraneas 

22.25,26.37,45 

44 

44 

22.25.26.37,45 

2,22,25 

26.37.38.45 

2.22.25.26.37,38.45 

5.4S 

44 

22.25,26.37.45 

40 

37.38.45 

45 

40 

22.25,26.37.38.40.45 

44 

44 

6.22.25 

5,26.45 

40 

26 

22.25.26.38 

40 

44 

6.22.25.26 

40 

26.37,38,45 

2 

7,15.40 

44 

45 

44 

44 

22.25.26.33.37.45 

40 

22,25,26,37,45 

2.22,25,26.33.37.38.40.45 

45 

44 

7,15.40 

2.22,25,26,33,37,38,40.45 

22,25,26,37.46 

22.25.26.40 

22.25,26,37,38 

o 
§ 
m 
s p 
r 

o 
^ 

Q Vi 

§ 
> 

i 
z 1 
3 
z 
1-^ 



Appendix A. Descriptive and thermal data for wells and springs (continued) to 

I.D. * 

AD10S 

ADioe 
AD107 

AD108 

AD109 

AD110 

AD111 

AD112 

AD113 

AS001 • 

AS002 

AS003 

AS004 

AS005 

Asooe 
AS007 

AS008 * 

AS009 

BE001 . 

BE002 

BE003 

BE004 

BE005 • 

BE006 

BE007 

BE008 

BE009 

8E010 

8E011 

BE012 

BE013 

BE014 

BE015 « 

BE016 

BE017 

BE018 

BE019 

BE020 

BE021 

BE022 * 

Site nam* 

Galbreath Land & Livestock 

Galbreath Land & Livestock 2 

Heineman, Don, 2 

— 
Raugust, W. C, 

Weber, John 

Hardung 

Ahern, Cliff 

Kagele, Richard 

A S O T I N C O U N T Y 

Washington Water Power Co,, 2 

Washington Water Power Co, 

Norman, Joe, & Gary Beach 

Asotin City 

Asotin City 1 

Washington Water Power Co, 

Washington Water Power Co. 

Washington Wafer Power Co., 5 

Wash. W. Power, Clark. Hts.. 7 

Data 

1983/08/03 

1983/05/26 

-
-

1983/08/30 

-
-
-

1983/08/31 

1960/05/24 

-
-
-

1982/06/21 

-
-

1962/10/30 

1983/08/10 

B E N T O N C O U N T Y 

S P & S Ry 

Sandpiper Land Co. 

Sandpiper Land Co. 

Paterson or G. Tom Powers 

US Army Corps ol Engineers 

Columbia R. 

Epstein 

Craig 

Blair 

HundredCirciesFarm.irrigroDIv 

Irrigro 

Horrigan Farms 

Horrigon Farms, Inc. 

DOE Paterson 

WDOE Tst./Obs., Piezometer C 

DNR John Bart>er 

DOE Paterson 

DNR Baker 

Moon, John 

Moon 

DOE Horse Heaven 

Prosser City 5 

-
-
-
-

1971/09/24 

-
-
-
-
-
-
-
-
-

1972/11/01 

1984/04/18 

-
-

1982/08/26 

- , 
-

1994/01/19 

Lat. 
CN) 

47.129 

47,131 

47.091 

47.143 

47,224 

47.250 

47,234 

47,218 

47,204 

46,369 

46,373 

46.355 

46,340 

46,337 

46,410 

46,397 

46,398' 

46,391 

45,864 

45.891 

45.884 

45.953 

45.941 

45.991 

46.008 

46.004 

46.010 

45.993 

45.983 

46.111 

46.066 

46.045 

46.045 

46.045 

46.045 

46.045 

46.130 

46.129 

46.055 

46.205 

Long. 
CW) 

118.305 

113.292 

118.276 

117.972 

118.785 

118,501 

118.447 

118.362 

118.388 

117.066 

117.082 

117.066 

117.045 

117.055 

117.062 

117.069 

117.087 

117.076 

119.792 

119.714 

119.722 

119.599 

119.353 

119.789 

119.556 

119.556 

119,001 

119,116 

119,116 

119.838 

119,775 

119.641 

119.640 

119.641 

119.640 

119.635 

119.587 

119,587 

119.373 

119.749 

Twp. 
N. 

19 

19 

19 

19 

20 

20 

20 

20 

20 

10 

10 

10 

10 

10 

11 

11 

11 

11 

04 

05 

05 

05 

05 

06 

06 

06 

06 

06 

06 

07 

07 

07 

07 

07 

07 

07 

07 

07 

07 

08 

Rng. 

36E 

36E 

36E 

SSE 

32E 

34E 

SSE 

SSE 

35E 

46E 

46E 

46E 

46E 

46E 

46E 

46E 

46E 

46E 

24E 

25E 

25E 

26E 

28E 

24E 

26E 

26E 

SOE 

SOE 

SOE 

24E 

24E 

25E 

25E 

2SE 

25E 

25E 

26E 

26E 

27E 

24E 

See. 

20 

21 

34 

13 

15 

02 

17 

24 

27 

05 

06 

08 

16 

21 

29 

29 

30 

32 

OS 

29 

29 

05 

06 

22 

15 

15 

12 

19 

19 

08 

26 

36 

36 

36 

36 

36 

05 

05 

36 

01 

Part, 
sac. 

H 

C 

N 

F 

L 

Q 

D 

D 

A 

Q 

J 

0 

0 

D 

A 

P 

Q 

E 

B 

G 

N 

D 

R 

H 

E 

M 

Q 

D 

N 

B 

B 

N 

N 

N 

N 

P 

B 

B 

A 

K 

|€ 
20,5 

22,5 

20,8 

21,1 

21,0 

21.0 

20,9 

20.5 

22.0 

23.3 

21.7 

20.0 

22.2 

22.0 

24.4 

22.2 

23.3 

26.2 

20.6 

20.0 

20.0 

26.3 

21.5 

22.5 

23.9 

24.2 

21.1 
23.3 

20.5 

23.4 

20.0 

30.3 

22.0 

21.5 

22.5 

21.8 

22.0 

22.1 

29.4 

24.0 

l l 
. 
-
B 

-
-
B 

B 

B 

" 

-
F 

F 

F 

-
F 

F 

B 

B 

F 

F 

F 

B 

F 

B 

F 

B 

B 

F 

S 

B 

F 

B 

-
-
B 

B 

-
B 

B 

F 

Dapth 
(m) 

314 

390 

102 

201 

317 

202 

232 

157 

384 

553 

326 

79 

164 

164 

280 

336 

406 

405 

121 

107 

75 

305 

170 

195 

293 

210 

305 

248 

177 

338 

162 

222 

230 

262 

254 

262 

326 

148 

369 

391 

u 
. 
-
D 

L 

-
D 

D 

D 

• 

D 

D 

O 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

D 

D 

L 

D 

D 

D 

-
-
D 

D 

-
D 

D 

D 

Gradients 
CC/km) 

A B S 

. 
-
-

83 

-
-

90 

-

• 

-
-
-
-
-
-
-
-

36 

31 

-

. 
-

96 -

55 -

-
50 -

39 -

61 -

" 

-
-
-
-
-
-
-

28 -

35 -

71 -

-
-

47 -

56 -

44 -

-
58 -

29 -

-
48 -

36 -

-
83 -

-
-

41 -

38 -

68 -

39 -

26 -

i-s 
l l 

_ 
-
-
-

.-
-
-
-

' 

-
-
-
-
-
-
-
-

56 

-
-
-
-
-
-
-
-
-
• 
-
-
-
-
-
-
-
-
-
-
-
-

Flow 
(l/m) 

5337 

5223 

-
-
-
-
-
-
-

-
7570 

772 

3028 

-
-

14762 

-
13248 

-
378 

144 

5787 

1893 

-
14383 

-
-

378 

-
-

757 

-
2612 

8441 

-
-
-
-
-

6813 

Flow 
type 

-
P 

P 

P 

-
P 

P 

-
-

-
P 

P 

P 

-
-
P 

-
• 

P 

-
-
P 

. 
-
. 
-
-
-
-
-
P 

S.W.L. 
(m) 

191 

170 

-
-
-
-
-
-

231 

19 

82 

34 

20 

20 

-
87 

136 

118 

-
52 

22 

83 

6 

-
110 

-
• 

193 

-
-

90 

-
114 

113 

-
-

130 

-
-

41 

Refaraneas 

40 

40 

22,25.26.37 

22,25,26 

40 

22,25,26,37,45 

6,22,25,26 . 

22,25,26,33,37 

40 

31,40.41 

44 

44 

44 

40 

44 

44 

22,25,26,31,40 

5,22,25,26,38,40 

22,25,26,31 

42 

42 

22,25,26,42 

22,25,26,40 

6,22,25,26 

42 

22,25,28 

6,22,25,26 

42 

22,25,26,37 

22,25,26,38 

42 

22,25,26 

40 

40 

22,25,26 

22,25.26 

40 

22,25,26 

26,38 

2,6,22,25.26.33.40,42 

§ o 
H 
? 
^ 

O 

2̂  



A p p e n d i x A . Descr ipt ive a n d thermal data for wel ls and spr ings (cont inued) 

I.D. * 

BE023 

BE024 

BE025 

BE026 

BE027 

8E028 

BE029 

BEOSO 

BE031 • 

BE032 

BEOSS 

BE034 

BEOSS 

BE0S6 

BE037 

BEOSS 

BE039 • 

BE040 

BE041 

BE042 

BE043 

BE044 * 

BE04S 

BE046 

BE047 

BE04S 

BE049 

BEOSO 

BE051 

BEeS2 

BEOSS 

BE054 

BE05S 

BEOSS 

BE0S7 

BEOSS 

BE059 

BEOSO 

BE061 

BE062 

BE063 

BE064 

BE06S 

BE066 

Site nama 

Bleyhl. Cari 

Long, Tallman, & Long 

DNR Gould 

— 
Sharp, Pete 

Schleer, Carl 

Bar SO Ranch/Pete Sharp 

St. Joseph's Catholic Church 

Mott, Studer 

Burk, Vern 

Noel, Jim 

Salvinia Farms/Harper Farms 

WSU Prosser Experiment Station 

Goroch, Chester 

Gammie.Wiiiiam/Whitstran Ranch 

Olsen Bros. 

WA State U.,i.A.R.E.C.,well 2 

Clark, Roy 

Bail, Lenn and Vern 

Vaiiey View Orchards 

Bauder, Milo 

Christen 

Peterson, Jean 

Edmunds, Gary 

Gelles, David S. 

DNR Benton 40 

Harrison 4 W 

DNR Kid 3 

DNR 79-07 

Davin Land & Livestock. Inc. 

Bauder 

The Quadrant Corporation 

DNR Anderson 

Nakamura 

J & R Orchards 

Schwendig, Harvey 

Champion Orchards 

Inland Desert Fruit Company 

Hanford S6E4C 

Hanford S-30 

DHS 

Battelle PacificNorthwestLabs 

Rattlesnake Unit No. 1 

DC 12 , 

Data 

. 
1982/08/25 

-
1984A)4/18 

1982/08/27 

198SA)9/15 

1982/08/27 

1988A)4/11 

1970/11/17 

-
-
-
-
-, 
-
-

1994/01/19 

-
1983/07/20 

-
-

1970/10/12 

-
-

1988/04/19 

-
1982/08/28 

-
-

1983/05/17 

-
-
-
-
-

1983/07/21 

-
-
-
-
-

1988A)9/14 

-
-

Lat. 
CN) 

46.195 

46.180 

46.141 

46.185 

46.212 

46.193 

46.189 

46.207 

46.168 

46.159 

46.156 

46.257 

46.294 

46.278 

46,282 

46,270 

46.258 

46.249 

46.226 

46.290 

46.255 

46.234 

46.2d6 

46.296 

46.274 

46.270 

46.255 

46.248 

46.234 

46.270 

46.222 

46.215 

46.312 

46.326 

46.305 

46.323 

46.315 

46.312 

46.329 

46.357 

46.353 

46.339 

46.435 

46.468 

Long. 
CW) 

119.832 

119.801 

119.629 

119.576 

119.371 

119.365 

119.359 

119.128 

119.160 

119.050 

119.050 

119.827 

119.732 

119.727 

119.684 

119.657 

119.736 

119.644 

119.689 

119.615 

119.581 

119.544 

119.405 

119.400 

119.469 

119.448 

119.449 

119.402 

119.387 

119.3ai 

119.287 

119.255 

119.759 

119.636 

119.699 

119.568 

119.573 

119.566 

119.431 

119.269 

119.269 

119.279 

119.789 

119.542 

Twp. 
N. 

08 

OS 

OS 

08 

08 

OS 

08 

08 

08 

08 

08 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

Rng. 

24E 

24E 

25E 

26E 

27E 

28E 

28E 

29E 

29E 

30E 

SOE 

24E 

25E 

25E 

25E 

25E 

25E 

2SE 

25E 

26E 

26E 

26E 

27E 

27E 

27E 

27E 

27E 

27E 

27E 

28E 

28E 

28E 

24E 

2SE 

2SE 

26E 

26E 

26E 

27E 

28E 

2SE 

2SE 

24E 

26E 

Sac. 

08 

15 

36 

16 

01 

07 

07 

01 

22 

22 

22 

21 

06 

07 

09 

14 

19 

23 

S3 

06 

20 

27 

02 

02 

08 

16 

21 

23 

26 

17 

34 

36 

36 

25 

33 

28 

33 

33 

28 

14 

14 

23 

15 

03 

Part, 
sac. 

H 

F 

B 

D 

A 

M 

P 

F 

A 

M 

N 

D 

K 

J 

H 

DorC 

B 

J 

AorB 

N 

A 

K 

E 

F 

N 

D 

D 

L 

M 

AorB 

H 

P 

F 

E 

N 

L 

D 

F 

A 

B 

G 

E 

R 

-

|€ 
27.8 

24.0 

25.9 

20.0 

22.5 

20.5 

20.5 

21.0 

23.0 

21.1 

21.1 

21.7 

27.8 

21.1 

20.0 

20.0 

20.0 

20.0 

21.0 

22.8 

23.3 

21.5 

20.0 

20.0 

20.5 

23.3 

22.5 

29.1 

23.8 

26.7 

21.1 

28.3 

29.8 

20.6 

21.8 

24.5 

22.8 

24.4 

20.9 

39.7 

47.8 

20.5 

128.0 

53.7 

l l 
F 

• -

B 

-
-
-
-
-

-
B 

-
B 

B 

F 

B 

F 

B 

B 

B 

F 

F 

B 

B 

B 

-
S 

B 

Depth 
(m) 

59 

125 

408 

329 

47 

134 

133 

28 

244 

69 

69 

241 

366 

215 

457 

142 

143 

IS 

218 

-
209 

204 

123 

130 

195 

94 

252 

370 

322 

336 

271 

368 

273 

184 

276 

282 

255 

255 

140 

605 

1080 

15 

3248 

1018 

l l 
D 

-
D 

-
-
-
-
-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

• -

D 

D 

D 

D 

-
D 

-
D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

D 

-
D 

D 

Gradients 
(°C/km) 

A B S 

. 
-

35 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

185 

-
43 

-
-
-
-

62 

36 

-
-
-
-
-

42 

35 

-
37 

-

. 
-

38 

-
-
-
-
-

45 

-
-
-

43 

-
-
-
-
-
-
-

47 

-
-
-

122 

-
46 

30 

-
34 

-
65 

45 

36 

-
-
-

46 

42 

33 

-
40 

42 

34 

34 

31. 

-

It 
56 

-
-
-
-
-
-
-
-
-
-

293 

-
69 

-
-
-
-

99 

-
-
-
-
-
- • 

67 

53 

-
60 

-

Flow 
(l/m) 

727 

227 

-
-
-
-

1514 

189 

-
492 

-
4542 

5678 

2650 

-
2460 

341 

114 

-
1961 

7684 

-
1041 

-
-
-
-
-

• -

10162 

-
4542 

-
-
-

2763 

1741 

2366 

-
-
-

1893 

-
-

Row 
typa 

P 

N 

N 

P 

P 

P 

-
P 

P 

P 

N 

P 

P 

-
P 

-
-
-
-
-
-
P 

-
P 

-
-
-
-
P 

P 

S.W.L. 
(m) 

0 

64 

225 

-
34 

69 

43 

-
122 

A 

A 

98 

162 

127 

138 

15 

69 

8 

A 

157 

21 

137 

55 

43 

-
-
-
-
-

52 

• 
27 

-
-
-

155 

137 

126 

-
-
-

14 

-
-

Refaraneas 

42 

40 

5.26,42 

40 

40 

40 

40 

40 

22,25,26,40 

42 

42 

42 

2,22.25.26.38,42 

42 

42 

42 

-
42 

40,42 

42 

42 

22,25,26.40 

42 

42 

40 

5,26 

40 

5.26 

26,38 

40.42 

22,25,26 

42 

5,26 

6.22.25.26 

2.22.25.26 

40 

42 

42 

5.26 

5.26 

2.4.5.22,25,26 

40 

2.4.5.22.25,26 

12 

ha* 

^ 

m 
S 
^ 
h 

i 
^ 

Vi 

O 
Tl t 
XA 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. 

BE067 

BE068 

BE069 

BE070 

BE071 

BE072 

BE07S 

BE074 

BE075 

BE076 

BE077. 

BE078 

BE079 

BEOSO 

BE081 

BE082 

BEOSS 

BE084 

BEOSS 

BEOSS 

BE087 

BEOSS 

BE089 

BE090 

BE091 

BE092 

BE093 

BE094 

BE09S 

BE096 

BE097 

BE098 

BE099 

BE100 

BE101 

BE102 

BE103 

BE104 

BE10S 

BE106 

BE107 

BE108 

BE109 

BE110 

* 

* 

* 

* 

* 
* 
* 
Ar 

* 
* 
* 
* 
* 
ft 

* 

* 

* 
ft 

ft 

ft 

ft 

ft 

ft 

ft 

SKa nama 

VO-SOC 1 

US Government 

Hanford 2-E14 

DC 15 

Berk, Deibert 

Tramel, J. D. 

Tramel, J .D . 

Roberts Bros. 

Robert, Robin 

US Government 

US Government 

US Government 

US Govemment 

AEC 

US Government 

— 
US Government 

US Government 

US Government 

US Government 

US Government 

US Government 

— 
Maple Leaf Farms, Inc. 

DBS 

US Government 

AEC 

DC 7 

Casper, William 

US Government 

699-52-115 

US Govt./Meeker 

— 
US Government 

US Government 

US Government 

Hanford, 199-B4-4 

DB12 

US Government 

US Govf./McGee, Chester 

699-53-103 

DCS 

D H 1 

US Government 

Data 

_ 
1970/11/19 

-
-
-
-
-

1970/09/11 

1983/07/28 

1977/04/27 

1976/04/08 

1976/04/06 

1979/04/19 

1979/04/17 

1976/04/08 

1982/04/21 

1979/04/17 

1978/04/20 

1977/04/28 

1979/04/20 

1976/04/08 

1982/04/21 

1981/04/21 

-
-

1978/04/19 

1979/04/16 

-
-

1970/08/27 

-
-

1951/12/01 

1951/11/29 

-
1983/06/03 

1977/04/27 

-
1981/04/23 

1977/04/27 

-

1979/04/17 

Lat. 
(ON) 

46.420 

46.391 

46.430 

46,395 

46,561 

46,561 

46,541 

46,607 

46,503 

46,550 

46,546 

46,536 

46,S3ex 

46,539 

46.543 

46.532 

46.528 

46.532 

46.532 

46.525 

46.528 

46.528 

46.507 

46.500 

46.556 

46.525 

46.532 

46.484 

46.540 

46.687 

46,586 

46.586 

46.586 

46.577 

46.638 

46.638 

46.631 

46.614 

46.580 

46.586 

46.585 

46.670 

46.590 

46.565 

Long. 
CW) 

119,592 

119,534 

119,276 

119,270 

119,798 

119,835 

119,814 

119,850 

119,861 

119,573 

119,605 

119,605 

119,589 

119,568 

119,495 

119,495 

119,494 

119,531 

119,547 

119,537 

119.614 

119.604 

119.509 

119.S81 

119.482 

119.447 

119,484 

119,375 

119,362 

119,769 

119,759 

119,779 

119,779 

119,769 

119,639 

119,671 

119,644 

119,694 

119,660 

119,737 

119,738 

119,673 

119,499 

119,602 

Twp. 
N. 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

Rng. 

26E 

26E 

28E 

28E 

24E 

24E 

24E 

24E 

24E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

27E 

27E 

27E 

27E 

28E 

24E 

24E 

24E 

24E 

24E 

25E 

25E 

25E 

25E 

25E 

2SE 

2SE 

25E 

26E 

26E 

Sec. 

20 

34 

23 

35 

03 

05 

09 

20 

30 

04 

07 

07 

08 

09 

12 

13 

13 

14 

15 

15 

18 

18 

24 

29 

06 

16 

18 

36 

07 

25 

25 

26 

26 

36 

01 

03 

11 

16 

26 

SO 

SO 

34 

25 

31 

Part, 
sac. 

N 

R 

D 

-
B 

A 

E2E2 

N 

B 

N 

B 

Q 

P 

L 

H 

A 

H 

D 

C 

J 

E 

G 

N 

G 

-
M 

C 

-
M 

E 

-
G 

G 

D 

N 

Q 

H 

-
N 

G 

-
-

AorB 

R 

i€ 
40,1 

24,0 

26,2 

51,5 

22,2 

23.0 

22.2 

26.0 

26.0 

21.4 

20.7 

20.4 

21.2 

22.0 

21,0 

20,5 

20,0 

21,1 

21,7 

21,0 

20,5 

21,0 

20,5 

24,4 

24,8 

20,5 

21.5 

72.2 

21.1 

24.2 

20.6 

20.0 

20.0 

24.0 

23.0 

21.0 

39.1 

20.5 

20.0 

30.6 

28.7 

62.8 

21.9 

20.0 

l l 
B 

F 

B 

B 

F 

B 

F 

F 

-
F 

F 

F 

F 

-
F 

-
-
F 

F 

-
F 

F 

-
F 

B 

F 

-
B 

F 

F 

B 

F 

-
F 

F 

-
F 

B 

-
F 

B 

B 

B 

-

Depth 
(m) 

671 

305 

288 

945 

387 

254 

310 

366 

390 

117 

126 

99 

98 

113 

158 

-
38 

117 

134 

98 

177 

85 

207 

253 

244 

65 

61 

1243 

124 

237 

213 

215 

185 

333 

241 

16 

32 

215 

183 

338 

299 

94S 

183 

96 

l l 
D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

-
D 

-
-
D 

D 

- . 
D 

D 

-
D 

D 

L 

-
D 

D 

D 

D 

L 

-
D 

D 

-
L 

D 

-
D 

D 

D 

D 

-

Gradients 
(°C/km) 

A B S 

37 

-
39 

37 

-

. 
39 -

42 -

41 -

-
43 -

-
38 -

-
80 -

69 -

85 -

94 -

-
57 -

-
-

78 -

74 -

-
48 -

103 -

-
-

42 -

131 -

-
49 -

-
51 -

45 -

43 -

-
36 -

•46 -

-
847 -

29 -

-
44 -

49 -

37 -

54 -

-

tf 
56 

-
60 

64 

-

Flow 
(l/m) 

. 
1317 

-
-

13414 

-
13475 

-
11317 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

1703 

-
-
-
-

64 

-
-
-
-

5110 

-
-
-
-
-

5185 

• 
-
-
-

Flow 
type 

P 

P 

P 

P 

S.W.L. 
(m) 

. 
244 

-
-

10 

-
107 

-
35 

108 

82 

88 

88 

108 

91 

-
34 

105 

95 

-
68 

65 

-
52 

-
39 

44 

-
113 

-
-
-
-

66 

-
12 

23 

-
90 

65 

-
-
-

97 

Rafaranoas 

5 

22.25,26,40 

5,26 

12 

42 

2,26,37 

42 

22,25,26.40 

40 

22.25,26,40 

22,25,26,40 

22,25,26,40 

22,25,26,40 

40 

22.25.26,40 

40 

40 

22,25,26,40 

22.25.26,40 

40 

22.25.26,40 

22.25.26,40 

40 

42 

12 

22,25,26,40 

40 

12 

44 

22,25,26,40,41 

12 

22,25,26,41 

40 

22,25,26,40.41 

22,25,26,31 

40 

22.25,26,40 

12 

40 

22,25,26,40,41 

12 

12 

4,5.22,25 

40 

i 
I 
o 
2? 
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g 
^ 
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A p p e n d i x A . Descr ipt ive a n d thermal data for wel ls and spr ings (cont inued) 

I.D. Stta nama Oata 
Lat. 
CN) 

Long. 
CW) 

Twp. 
N. Rng. 

Part. | . 0 
Sac. sac. h-

.O l l Depth 
^ 1 ^ ^ (m) 1§ 

Gradients 
(°C/km) 

B S z £ -
« ? Flow Row S.W.L. 
- ^ (l/m) typa (m) Rafaraneaa 

t 
BE111 

BE112 

BEI13 • 

BE114 

BE115 

BE116 

BE117 

BE118 • 

BE119 

BE120 • 

BE121 

BEI 22 

BEI 23 • 

ARH DC 1 

DDH1 

US Govemment 

Hanlord DC 6 

— 
DB10 

Hanford 107D-2 

US Government 

Hanford 199-N-15 

Hanford 199-K-19 

US Government 

DC-14 

US Government 

-
-

1969/07/14 

-
1984/06/06 

-
1978/04/18 

1979/04/18 

1977/04/27 

1979/04/18 

1979/04/18 

-
1979/04/17 

46.576 

46.576 

46.572 

46.586 

46.590 

46.585 

46.700 

46.693 

46,674 

46,656 

46,704 

46,672 

46,659 

119,517 

119.517 

119,517 

119,395 

119,443 

119,461 

119,533 

119.533 

119.565 

119.592 

119.475 

119.462 

119.438 

13 

13 

13 

13 

13 

13 

26E 

26E 

26E 

27E 

27E 

27E 

26E 

26E 

26E 

26E 

27E 

27E 

27E 

35 

35 

35 

26 

26 

29 

14 

23 

28 

32 

18 

29 

33 

A 

A 

H 

G 

C 

-
M 

D 

G 

L 

H 

-
G 

75.0 

21.9 

25.0 

60.2 

21.0 

26.4 

32.5 

24.0 

20.7 

22.0 

22.5 

57.2 

20.5 

B 

S 

-
B 

-
B 

F 

-
F 

-
-
B 

. 

1725 

183 

-
1324 

168 

257 

24 

28 

24 

16 

17 

1017 

20 

D 

L 

-
D 

-
D 

L 

-
D 

-
-
D 

. 

- 37 

37 38 

-
- 37 

-
- 43 

- 854 

-
- 363 

-
-
- 45 

-

31 

-
-

31 

-
• -

-
-
-
-
-
-
. 

C H E L A N C O U N T Y 

CH001 Norco No. 1 

C L A R K C O U N T Y 

CK001 Evergreen School District 114 1980/08/19 

CK002 Cody. L. 

C L A L L A M C O U N T Y 

CLOOIS • Olympic Hot Springs 

CL002S • Sol Due Hot Springs 

C O L U M B I A C O U N T Y 

CO001 Barton, George 

C0002 Ferrell, L.. 

COOOS * Ferrel, Robert 1961/01/27 

CO004 US Army Corps ol Engineers 

CO005 US Army Corps of Engineers 1983/06/26 

C O W L I T Z C O U N T Y 

CZ001S Green River Soda Springs 

D O U G L A S C O U N T Y 

DO001 Welch 

DO002 La Bonte, Lloyd L. 1982A)7/28 

D0003 Fleming & Evenhus 

D0004 Welch, Dean 
D0005 Sagebrush Flats 

D0006 DNR Pixlee 

D0007 Isaak, John 

F R A N K L I N C O U N T Y 

FR001 Dixon, Norman, 2 1968/04/15 

47.367 120.298 22 20E 

45.613 
45.638 

47.977 
47.969 

46.235 
46.555 
46.563 
46.580 
46.580 

122.533 

122.266 

123.667 

123.861 

117.963 

118.005 

118.017 

116.024 

118.034 

02 

02 

29 

29 

09 

12 

13 

13 

13 

02E 

04E 

OSW 

09W 

39E 

3SE 

SSE 

SSE 

SSE 

46.379 122.266 10 04E 

47.244 

47.241 

47.386 

47.386 

47.460 

47.483 

47.813 

120.011 

120.011 

120.129 

120.129 

119.674 

119.594 

119.268 

20 

21 

22 

22 

23 

23 

27 

22E 

22E 

22E 

22E 

25E 

26E 

2SE 

46.295 119.143 09 29E 

26 

35 

24 

27 

32 

22 

01 

26 

27 

27 

02 

12 

12 

19 

19 

27 

20 

26 

02 

M 35.7 1495 L 28 27 

M 

N 

K 

C 

C 

E 

E 

J 

L 

B 

G 

E 

E 

L 

D 

C 

22.0 

24.1 

48.5 

51.0 

21.1 

22.0 

20.0 

23.3 

23.9 

25.0 

22.0 

20.0 

20.0 

22.8 

33.0 

29.3 

20.0 

22.1 

77 

90 D 

305 D 

241 L 

74 D 

116 D 

116 D 

B 264 

234 

F 83 

F 226 

B 396 

S 363 

F 247 

144 

D 

D 

D 

L 

D 

62 

1079 

41 

108 

26 33 41 

50 

17 

26 

16 

6 

12 

10 

48 

P 274 

1060 P 5 

1790 P 19 

5299 

8 

6832 

-
P 

P 

SO 

72 

176 

379 

158 

34 

2,26 

26 

40 

2,26 

40 

12 

22,25,26,40 

40 

22,25,26,40 

40 

40 

12 

40 

4,5,22,25.26 

40 

5 

19.32 

19,21.32 

44 

22.25.26.37 

22.25.26.40,41 

44 

40,44 

17,22 

5,26 

40 

42 

42 

37 

22.25,26,33 

42 

7,15,40 

Vi 
O 
G 
O 
m 
Vi 

o 
TJ 

$ 
Vl 

§ 
z 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

FR002 ft 

FR003 

FR004 

FR005 

FR006 

FR007 

FROOS 

FR009 

FROIO • 

FR011 

FR012 

FR01S 

FR014 

FR016 

FR016 

FR017 

FR01S 

FR019 

FR020 

FR021 

FR022 

FR023 

FR024 

FR025 

FR026 • 

FR027 

FR028 

FR029 

FR030 

FR031 ft 

FR032 

FR033 

FR0S4 

FR03S 

FR036 

FR037 

Fft038 

FR039 

FR040 

FR041 

FR042 

FR043 ft 

FR044 

FR045 

Stta nama 

Pasco Navy Base/Port of Pasco 

N.P. R.R./A. Miller ice plant 

Western Farm Service 

Nakamura 

Hageman, Marvin 

US Bureau of Reclamation 

Jones & Russell,Eddie & Connie 

Foster, Chris 

West 15 Domestic Water, Inc. 

Bergland Farms 

Sunset Domestic Water Assoc. 

White Bluff/Greg Alien 

Turner, Richard 

Cleanwater Domestic Assoc. 

Circle H Land, 3 

Nakamura, H. 

Hummel, Ed. 

Rowe Farms 

USBR Drainage Obs. 

Stephens, Alvin E. 

Rohleld, Richard 

Washburn, Hiram E.& Rachel A. 

Casey, Michael 

Winebarger, Jim 

US Bureau ol Reclamation 

N. 16 Dom. Water Assoc., Inc. 

Coordes, Henry 

Greenfield Farm/Mel McLane 

Lowe, Walter 

US Bureau ol Reclamation 

US Bureau of Reclamation 

Bailie 

Price, Anthon 

Wahluke Water Association.lnc. 

Bailie, Leon 

Connell City S 

Loeber, E. C. 

Connell City, E. C. Loeber 

Pepiots, inc. 

Cockrans 

USBR Block 24 Obs. 

US Govt./Othelio AFB 

Michel, John 

Alexander, H. D. 

Data 

1970/08/28 

-
1988A)9/07 

-
19S8A)9/14 

-
1983/07/20 

1983/05/23 

1994/01/20 

1988/09/09 

-
1988/04/12 

1983/07/25 

-
1983/05/18 

-
1988/04/13 

• 
1988/02/21 

-
-
-

1968/09/12 

-
1953/01/01 

• 
1988/09/13 

1988/02/27 

1986/02/26 

1983/07/26 

1983/07/22 

-
-
-

1988/04/14 

1983/07/21 

-
-
-
-

19SS/09/17 

1967/02/13 

198SA)9/14 

1988/09/14 

Lat. 
CN) 

46.263 

46.247 

46.235 

46.279 

46.360 

46.339 

46.333 

46.470 

46.461 

46.475 

46.444 

46.417 

46.390 

46.389 

46.462 

46,425 

46,399 

46,402 

46,557 

46,555 

46,554 

46.522 

46.526 

46.518 

46.500 

46.469 

46.538 

46,626 

46,629 

46,608 

46,629 

46,612 

46,618 

46,618 

46,593 

46.644 

46.618 

46.605 

46.571 

46.581 

46.677 

46.721 

46.681 

46.651 

Long. 
CW) 

119.098 

119.088 

119.046 

118.985 

119.179 

119.012 

116.766 

119.155 

119.196 

119.228 

119.177 

119.215 

119.236 

119.199 

118.942 

118.931 

116,937 

118.842 

119.128 

119.204 

119.223 

119.191 

119.202 

119.133 

119.186 

119.160 

118.926 

119.315 

119.278 

119.257 

119.199 

119.120 

119.194 

119.194 

119.147 

118.875 

118.892 

118.883 

118.909 

118.604 

119,315 

119.178 

119.226 

119.215 

Twp. 
N. 

09 

09 

09 

09 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 

Rng. 

SOE 

SOE 

SOE 

SIE 

29E 

30E 

32E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

31E 

31E 

32E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

2SE 

28E 

28E 

29E 

29E 

29E 

29E 

29E 

31E 

31E 

31E 

31E 

34E 

28E 

29E 

29E 

29E 

Sac. 

18 

20 

27 

07 

09 

23 

23 

03 

05 

06 

16 

20 

31 

32 

04 

21 

33 

29 

01 

05 

06 

16 

17 

23 

26 

34 

10 

09 

11 

13 

OS 

13 

16 

16 

23 

01 

14 

14 

34 

30 

28 

09 

19 

32 

Part, 
sac. 

HorJ 

L 

F 

E 

R 

H 

J 

H 

R 

C 

A 

N 

N 

R 

P 

H 

B 

N 

E 

-
K 

N 

K 

A 

F 

B 

M 

L 

E 

N 

H 

K 

0 

D 

P 

E 

C 

R 

G 

M 

C 

A 

0 

N 

l« 
21.0 

21.1 

20.5 

24.6 

20.0 

20.0 

23.0 

22.0 

2S.0 

23.0 

22.2 

25.0 

24.5 

21.1 

21.5 

24.8 

22.0 

29.6 

22.5 

20.0 

20.0 

21.1 

23.0 

22.2 

20.0 

21.1 

22.5 

25.0 

22.0 

29.5 

20.5 

22.6 

23.9 

27.8 

23.5 

21.1 

20.6 

20.0 

22.2 

32.2 

21.5 

23.3 

21.0 

26.7 

l l 
F 

F 

-
-
-
F 

-
-
F 

-
F 

-
-
F 

-
B 

-
B 

-
F 

F 

F 

-
F 

F 

F 

-
-
-
F 

F 

B 

F 

F 

-
F 

F 

F 

F 

B 

-
B 

-
F 

Dapth 
(m) 

315 

314 

37 

168 

118 

194 

91 

168 

305 

20 

293 

285 

227 

113 

399 

356 

213 

333 

15 

136 

72 

112 

146 

176 

213 

169 

293 

247 

222 

341 

138 

210 

227 

318 

214 

404 

369 

306 

400 

355 

6 

263 

128 

182 

l l 
D 

D 

-
L 

-
D 

-
-
D 

-
D 

-
-
D 

-
D 

-
D 

-
D 

D 

D 

-
D 

D 

D 

-
-
• 
D 

D 

D 

0 

D 

-
D 

D 

D 

D 

D 

-
D 

-
D 

Gradients 
(°C/km) 

A B S 

33 

48 

56 

56 

29 -

29 -

-
75 -

-
-
-
-
-
-
-
-
-
-
-

34 -

-
53 -

-
-
-
-
-
-

38 -

-
-
-
• 

46 -

-
43 -

-
-
-
-
-
-
-

57 -

-
47 -

. 

. 

« | Flow 
I S (l/m) 

2271 

1855 

151 

-
76 

57 

95 

95 

360 

38 

246 

212 

-
57 

13248 

-
-
-
-

76 

-
25 

30 

23 

204 

91 

-
-. 
-

322 

114 

77 

303 

227 

-
911S 

7570 

757 

1136 

-
-

197 

-
19 

Row 
typa 

. 
P 

-
-
-
P 

-
-
P 

-
P 

-
-
P 

-
-
-
-
-
P 

P 

P 

• 
P 

-
P 

-
-
-
-
P 

-
P 

P 

-
P 

P 

P 

P 

-
-
-
-
P 

S.W.L. 
(m) 

22 

20 

-
-

81 

81 

46 

122 

160 

7 

163 

170 

148 

103 

125 

-
53 

-
-

26 

64 

87 

119 

123 

150 

129 

183 

178 

186 

145 

130 

. 
126 

127 

23 

101 

102 

107 

176 

-
-

172 

68 

130 

Rafaraneaa 

22,25,26,40 

39 

40 

22.25,26 

40 

44 

40 

40 

40,44 

40 

44 

40 

40 

44 

40 

22,25.26.38 

40 

23 

40 

44 

44 

44 

40 

44 

22.25.26,40 

44 

40 

40 

40 

22,25.26,40 

40,44 

5.26 

44 

44 

40 

40,44 

44 

44 

44 

22,25,26 

40 

6,22,25,26,40,41 

40 

40,44 

T I 

1 

O 

JS 



A p p e n d i x 

I.D. * 

FR046 

FR047 

FR048 

FR049 

FR050 

FR051 

FR052 • 

FR05S 

FR054 

FR055 

FR056 

FR057 

FR05S 

FR059 

FR060 

GA001 

GA002 * 

GAOOS 

GR001 

GR002 

GROOS 

GR004 

GROOS 

GR006 

GR007 • 

GROOS 

GR009 

GR010 

GR011 • 

GR012 

GROIS * 

GR014 • 

GROIS 

GR016 

QR017 

GROIS 

GR019 • 

GR020 

GR021 

GR022 

A . Descr ipt ive a n d thermal data for wel ls and springs (cont inued) 

Stta nama 

Rathbun, Corrin 

Rathbun, Corrin, 3 

Kummer Ftu-ms 

Wirth, EariW. 

Andrews, Clyde 

Connell City 

Connell City 4 

Hart, Frank 

Hart 

Hart, Dick 

Welch, Norman A. & Dean 

Connell City 6 

Hudlow, Floyd S. 

Heider, Waiter 

Gillis, Vernon 

Data 

. 
-
-
-
-
-

1970/09/24 

-
-
-
-
-
-
-

1983/08/03 

G A R F I E L D C O U N T Y 

Scott, Jim 

Pomeroy City 4 

Burne, Diane 

G R A N T C O U N T Y 

Pacilic First Bank 2 

Pacific First Bank 1 

Pacific First Bank 3 

DNR East Priest Rapids, 1 

Baney, Curt 

Gearhart, Frank 

US Army/AEC Hanlord 90 

Hanford 93-93 

Barker, Paul 

Arnold, Greg 

US Govt./AEC Hanlord 6 

US Army Corps ol Engineers 

US Army 

Wahluke School 

Mattawa City 

DHS 

DHS 

Bird, Duane 

AEC Hanford 7 

Myrick, Norman A. & Edith E. 

Grant County PUD, 2 

Grant County PUD, 2 

-
1960/05/24 

" 

. 
-
-

1983/07/28 

-
1983/07/27 

1971/10/08 

-
1983/07/26 

-
1958/01/07 

-
1959/10/28 

1994/01/20 

1983/07/27 

-
-

198a*08/19 

1958A)1/07 

-
-

1983/07/27 

Lat. 
CN) 

46.713 

46.713 

46.705 

46.669 

46.669 

46.658 

46.655 

46.722 

46.701 

46.701 

46.671 

46.662 

46.705 

46.680 

46.680 

46.521 

46.476 

46.569 

46,645 

46.645 

46.645 

46.706 

46,692 

46,678 

46,735 

46.735 

46.735 

46.696 

46.692 

46.674 

46.691 

46.743 

46.740 

46.754 

46.759 

46.746 

46.743 

46.912 

46.861 

46.861 

Long. 
CW) 

118.959 

118.922 

118.911 

118.891 

118.901 

118.860 

118.860 

118.763 

118.748 

118.748 

118.647 

118.854 

118.720 

118.689 

118.354 

117.760 

117.601 

117.543 

119.844 

119.844 

119,844 

119,892 

119,908 

119,898 

119.639 

119.639 

119.655 

119.734 

119.692 

119.702 

119.381 

119.898 

119.909 

119.758 

119,820 

119,644 

119.425 

119.892 

119.941 

119.941 

Twp. 
N. 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

12 

12 . 
13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 

15 

16 

16 

16 

Rng. 

SIE 

31E 

SIE 

SIE 

31E 

SIE 

SIE 

32E 

S2E 

S2E 

32E 

32E 

SSE 

SSE 

36E 

40E 

42E 

42E 

24E 

24E 

24E 

23E 

2SE 

23E 

25E 

25E 

25E 

25E 

25E 

25E 

27E 

23E 

23E 

24E 

24E 

25E 

27E 

23E 

23E 

23E 

Sac. 

08 

09 

15 

26 

27 

36 

36 

02 

13 

13 

SO 

31 

18 

21 

19 

14 

31 

33 

05 

05 

05 

13 

23 

26 

01 

01 

02 

18 

21 

28 

24 

35 

35 

25 

28 

35 

34 

01 

21 

21 

Part. 
sac. 

M 

J 

C 

L 

J 

H 

J 

P 

E 

E 

F 

D 

B 

N 

N 

J 

L 

G 

F 

F 

F 

D 

C 

A 

D 

D 

C 

Q 

B 

E 

C 

R 

P 

P 

-
H 

L 

D 

J 

J 

io" 
l = - ^ 

46.8 

22.2 

20.3 

22.2 

25.2 

23.3 

25.0 

27.2 

25.6 

23.7 

22.8 

29.4 

20.0 

28.2 

29.5 

21.1 

23.0 

. 20.0 

25.6 

26.1 

24.4 

23.5 

21.1 

22.6 

27.5 

25.6 

20.5 

27.8 

22.2 

22.8 

30.0 

17.0 

21.5 

23.3 

73.5 

20.0 

21.7 

22.2 

20.6 

21.5 

H 
f^» 

B 

B 

B 

F 

B 

F 

F 

B 

-
B 

F 

B 

F 

B 

B 

F 

F 

F 

F 

F 

F 
-
F 

-
F 

B 

. 
F 

F 

F 

F 

F 

-
B 

B 

-
F 

F 

F 

* 

Dapth 
(m) 

756 

332 

413 

274 

207 

337 

337 

242 

167 

232 

238 

305 

165 

351 

287 

317 

304 

47 

457 

393 

461 

296 

195 

125 

285 

68 

136 

172 

159 

198 

425 

129 

303 

1534 

1525 

128 

194 

312 

108 

53 

€ a 
5§ 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 
-
D 

-
D 

D 

-
D 

D 

D 

D 

-
-
D 

D 

-
D 

D 

D 

-

Gradients 
("C/km) 

A B 

- 46 

- 28 

-
. 
-
-
• 39 

50 63 

- 73 

-
-

38 57 

-
- 44 

- 42 

. 
- 36 

" • 

- 54 

- 43 

-
-
- 63 

-
- 42 

-
-
- 41 

- 41 

-
- 49 

-
-
" 

S 

38 

48 

-
-

50 

-
-

50 

-
50 

-
50 

-
50 

-

. 
-

• 

31 

I'i 
^ § Flow 
I £ (l/m) 

. 
-
-

265 

-
2790 

-
-
-
-

2460 

-
341 

-
76 

34 

-
204 

. 
-
. 
-
-

76 

511 

. 
. . 

57 

984 

946 

379 

379 

3785 

-
- • 

114 

265 

3785 

2044 

689 

Flow 
typa 

. 
-
-
P 

-
P 

-
-
-
-
P 

-
P 

-
-

P 

-
P 

. 

. 

. 
-
-
-
-
. 
. 
P 

• 
P 

-
-
-
-
-
-
-
P 

P 

" 

S.W.L. 
(m) 

. 
-
-

134 

-
108 

-
-
-
-

91 

-
148 

-
-

268 

-
* 

10 

9 

24 

82 

SS 

43 

55 

. 
17 

39 

72 

146 

117 

107 

80 

-
-

104 

S3 

200 

6 

3 

Rafaranoas 

2,26.37.38.45 

22.25,26,37,38,45 

37,38, 45 

44 

45 

44 

22,25,26,40 

22,25,26,37,45 

22,25,26 

37,45 

44 

22,25,26 

44 

22,25,26,37,38,45 

22,25,26,40 

44 

22,25,26,40,41 

44 

44 

44 

44 

40 

44 

40 

22,25,26,40,41 

5,26 

40 

44 

22,26,26,40,41 

44 

22,25.26,40.41 

40 

40 

26 

12 

40 
22,25,26,40.41 

44 

44 

40 

:5 
S 
1 

S 
o 
B s 
p 
r 

o 

CO 

O 
T l 

1 
00 
3 
1 
s 
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Appendix A. Descriptive and thermal data for wells and springs (continued) oe 

I.D. * 

GR023 • 

GR024 • 

GFt025 • 

QR026 

GR027 

. GR02S • 

GR029 

GR030 

QR031 

GR032 * 

GR033 • 

GR034 

GR035 

GROSS 

GR037 

GR038 • 

GR039 

GR040 

GR041 

GR042 

GR043 

QR044 

GR04S 

QR046 

QR047 

GR048 

GR049 

QR050 

GR051 

GR052 

GR053 

GR054 

GR055 

GR0S6 > 

GR057 

QROSS *. 

GR059 

GR060 • 

GR061 

GR062 

GR063 ft 

GR064 

QR06S 

QRoee 

Stta nama 

US Government 

US Air Force 

US Air Force 

Royal City 1 

Weitzel, Paul 

Metro Mortgage 

US Bureau of Reclamation 

— 
Warden City 

US Government 

US Army Corps of Engineers 

George City 

Washington 

Quiney 

OOE George 

WDOE Tsf./Obs„ Backfilled 

Metro Mortgage 11A 

Farm Man 

Bradshaw 

Metro Mortgage 

Metro Mortgage 20 

Clarno, Roy 

Sparks, Dave, 6 

Shinn, F. 

Tokunaga, Joe 

American Potato Company 

American F^tato Company, 2 

Hirai, Tom 

Grant County Land Co. 

DNR 76-10 East Cole 2 

DNR 

Lauzier, Paul 

Moses Lake City 28 

Moses Lake City 14 

Moses Lake City 3 

Moses Lake City 7 

Moses Lake City 5 

Moses Lake City 10 

Moses Lake City 

Moses Lake City 

Moses Lake City 4 

Westlake City 

Moses Lake City 31 

Fode, Roy, 2 

Data 

. 

-
1963/03/28 

1983/07/27 

1983/07/30 

-
1982/08/16 

-
-

19S2/08/11 

1960A)1/24 

-
-
• 
-

1978/02/17 

-
-
-
-
-

1983/06/20 

1983/05/18 

-
1983/07/28 

• 
-

1983/07/29 

-
1983/08/29 

-
-
-

1994/04/07 

1955/06/02 

1960/05/16 

-
1994/04/07 

-
-

1994/04/07 

'-
-

1983/07/29 

Lat. 
CN) 

46.908 

46.908 

46.908 

46.901 

46.956 

46,996 

46,926 

46,993 

46,972 

46,917 

46,917 

47,087 

47,054 

47,054 

47,054 

47,054 

47,036 

47,018 

47,029 

47,011 

47,007 

47,014 

47,007 

47,005 

47,024 

47.078 

47.075 

47.160 

47.095 

47.099 

47.098 

47.101 

47.166 

47.144 

47,133 

47.129 

47.122 

47.115 

47.111 

47.104 

47.105 

47.107 

47.108 

47,172 

Long. 
CW) 

119,754 

119.754 

119.754 

119.626 

119.901 

119.633 

119.490 

118.989 

119.036 

119.054 

119.054 

119.857 

119.680 

119.680 

119.681 

119.681 

119.644 

119.681 

119.691 

119.612 

119.606 

119.690 

119.542 

119.529 

119.271 

119.222 

119.222 

119.706 

119.658 

119,637 

119,627 

119,488 

119,311 

119,280 

119,285 

119,274 

119.259 

119.291 
119.280 

119.280 

119.307 

119,339 

119,339 

119,157 

Twp. 
N. 

16 

16 

16 

16 

17 

17 

17 

17 

17 

17 

17 

IS 

IS 

IS 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

Rng. 

24E 

24E 

24E 

25E 

23E 

25E 

27E 

30E 

SOE 

SOE 

SOE 

24E 

25E 

25E 

256 

25E 

25E 

25E 

25E 

26E 

26E 

26E 

26E 

26E 

28E 

29E 

29E 

25E 

25E 

26E 

26E 

27E 

28E 

28E 

2SE 

28E 

28E 

2SE 

28E 

28E 

28E 

28E 

28E 

29E 

Sac. 

01 

01 

01 

01 

23 

01 

31 

01 

10 

33 

33 

06 

15 

15 

15 

IS 

23 

27 

28 

31 

31 

32 

34 

35 

26 

06 

06 

08 

35 

36 

36 

31 

04 

15 

15 

23 

23 

27 

27 

27 

28 

29 

29 

03 

Part, 
sac. 

G 

G 

G 

Q 

A 

F 

D 

G 

P 

K 

K 

A 

e 
E 

E 

E 

J 

N 

B 

F 

K 

C 

K 

SW4 

F 

K 

Q 

A 

M 

E 

Q 

D 

L 

A 

Q 

D 

J 

C 

H 

R 

Q 

M 

M 

B 

23,5 

24.5 

23.5 

20.5 

24.0 

25.3 

20.8 

23.0 

27.8 

23.3 

23.5 

20.0 

25.6 

22.4 

29.3 

26.5 

21.2 

21.2 

22.4 

20.4 

22,5 

20.5 

21,0 

23,2 

22,5 

20,0 

21,7 

23,0 

20,6 

20.0 

21.1 

25.0 

20.9 

26.7 

22.2 

23.8 

20.0 

21.1 

20.8 

21.4 

20.0 

21.1 

20.6 

22,S 

l l 
F 

F 

• 
-
-
B 

F 

F 

F 

-
F 

F 

F 

S 

• -

-
-
B 

B 

B 

B 

-
-
B 

F 

B 

-
F 

• 
F 

M 

F 

F 

F 

B 

F 

F 

F 

F 

F 

F 

B 

-

Dapth 
(m) 

244 

279 

279 

277 

276 

239 

247 

299 

253 

299 

306 

54 

297 

270 

488 

491 

190 

228 

212 

216 

215 

137 

20 

165 

244 

210 

205 

220 

223 

167 

156 

233 

227 

312 

277 

292 

290 

211 

319 

211 

294 

212 

140 

366 

l l 
D 

D 

-
-
-
D 

D 

D 

0 

D 

D 

D 

D 

L 

L 

-
L 

D 

D 

D 

D 

. 
-
D 

-
D 

0 

-
D 

-
D 

L 

D 

D 

D 

D 

0 

D 

0 

D 

D 

D 

D 

-

Gradients 
(°C/km) 

A B S 

. 

-
-
-
-

35 

46 

40 

50 

47 -

45 -

-
-
-

56 -

36 -

37 -

-
-

33 -

-
46 -

39 -

35 -

-
48 -

36 -

49 -

4i9 -

49 -

. 
-

68 • 

-
-

47 45 

-
-
-
-

56 -

37 -

-
37 -

42 45 

-
-
-

42 . 

32 -

-
58 -

-

5 5 Row 
I & (l/m) 

. 

-
1154 

1893 

38 

-
1211 

-
- 12036 

-
946 

3785 

-
-
-

4391 

-
-
-
-
-

9311 

661 

79 

7570 

4542 

-
9349 

7097 

6245 

227 

-
-

5678 

5299 

-
4239 

4353 

7456 

. 
3785 

3406 

-
-

Row 
type 

P 

-
P 

P 

P 

P 

P 

P 

P 

P 

P 
. 
P 

P 

-
-

S.W.L. 
(m) 

. 

-
214 

162 

183 

-
61 

-
53 

-
64 

8 

-
-
-

117 

-
-
-
-
-

12 

8 

• 
42 

43 

. 
6 

20 

76 

47 

-
-

85 

8 

4 

31 

30 

5 
. 

SO 

1 

-
77 

Rafaraneaa 

22,25,26,41 

22,26,26,41 

40 

40 

40 

22,25,26,37 

22,25,26,40 

22,25,26 

44 

40,41 

22,25,26,40,41,44 

44 

22,25,26 

22,25,26 

22.25,26,38 

40 

22,25,26 

6,22,25,26 

22,25,26 

6,26 

22,25,26 

40 

40 

5,26 

40 

44 

22,25,26,33,37,38,45 

40 

44 

40 

44 

22,25,26,33,37 

26 

44 

22,25,26,40 

22,25,26,31,37,40.45 

44 

44 

44 

26 

6.22,25,26 

44 

26,37.45 

40 

T 

^ 

% 

2 

>-* 

^ 



A p p e n d i x A . Descriptive and thermal data for wells and springs (continued) 

I.D. * 

QR067 

GR06S 

GR069 

GR070 

GR071 

GR072 

GR073 

GR074 

GR075 

GR076 

GR077 

GR078 

GR079 

GR080 

GR081 • 

GR0S2 • 

GROSS 

GR084 

GROSS • 

GROSS 

GR0S7 

GROSS 
GR089 

GR090 

GR091 

GR092 

QR09S 

GR094 

GR095 

QR096 

GR097 

GR098 * 

GR099 

GR100 • 

GR101 

GR102 

GR103 

GR104 • 

GRI 05 • 

GR106 

. GRI07 

GRI 06 

GR109 • 

GR110 

Site nama 

F o d e l 

Fode, Roy, 2 

Shinn, Frank, 2 

Abrams 

Jett-Aero 2 

Masto Farms 

Carnation 

Richards, Arch W, 

Ottmar, Arthur 

American Potato 

Radach Farms 

Schmidt, Reuben 

Abram 1/Jett-Aero 1 

Hagman Construction 

Quincy City 1 

Wenatchee Apple Land Co, 

Auburn Packing Co,, inc. 

Updegrave, V./Neveal, Q. 

Moses Lake City 21 

Cole, E. B. 

Reinke Farms 

Powers. Tom 

Claassen. C. C. 

Claassen. Clint 

Franz, Herb, 2 

Franz, Herb, 1 

Jantz, Joe 

Stuckey, J. Jantz 

Neibaur/West 

Schorzman, Art & L-M. Etienne 

Ephrata City EPW-1 

Ephrata City 

Ephrata City 

Ephrata City 5 

Ephrata City 

Ephrata City 10 

Ephrata City 

Ephrata City 2 

Ephrata City 

Hansen, Charles L. 

Hutterites 

— 
Schell, Han/ey, 2 

Schell, Harvey 

Date 

1983/07/30 

1983/09/06 

-
1983/05/17 

-
-
-

1955/08/03 

-
-

1983/07/29 

1983/07/29 

-

-
-
-
-
-
-
-
-
-
-

1955A)7/22 

-
1955/07/22 

-
1983/09/02 

-
1955A)7/22 

1955/07/22 

-
1983/09/01 

- ' 
1983A)9/01 

-

Lat. 
CN) 

47.169 

47.169 

47.169 

47.151 

47.136 

47.143 

47.133 

47.169 

47.150 

47.140 

47.136 

47.136 

47.129 

47.212 

47.236 

.47.228 

47.178 

47.198 

47,183 

47,242 

47,201 

47,187 

47,212 

47,212 

47,216 

47,212 

47,190 

47,190 

47,180 

47,283 

47,341 

. 47,330 

47,330 

47,326 

47.317 

47.320 

47.323 

47,323 

47,305 

47,349 

47,343 

47,325 

47,296 

47,285 

Long. 
CW) 

119,162 

119.162 

119.173 

119.173 

119.131 

119.152 

119.189 

119.040 

119.099 

118.994 

119.035 

119.083 

119.083 

119.995 

119.855 

119.828 

119.764 

119.516 

119.322 

119.215 

119.120 

119.130 

119.056 

119.051 

119.003 

119.019 

119.046 

119.046 

119.072 

119.657 

119.583 

119.594 

119.594 

119.594 

119.524 

119.535 

119.556 

119.562 

119.573 

119.291 

119.041 

119.039 

119.002 

119.008 

Twp. 
N. 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

Rng. 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

SOE 

30E 

SOE 

SOE 

SOE 

SOE 

23E 

24E 

24E 

24E 

26E 

28E 

29E 

29E 

29E 

SOE 

30E 

SOE 

SOE 

SOE 

30E 

SOE 

24E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

2SE 

SOE 

SOE 

SOE 

SOE 

Sac. 

03 

03 

04 

09 

14 

15 

16 

03 

07 

13 

15 

17 

20 

19 

07 

09 

36 

26 

32 

07 

25 

35 

21 

21 

23 

23 

28 

28 

32 

30 

05 

08 

08 

08 

14 

15 

16 

16 

21 

03 

03 

10 

23 

26 

Part, 
sac. 

F 

F 

H 

J 

J 

A 

N 

E 

L 

F 

L 

M 

D 

F 

R 

E 

N 

JorK 

HorJ 

H 

C 

A 

F 

G 

A 

E 

R 

R 

K 

J 

Q 

M 

M 

N 

L 

H 

A 

B 

E 

tv|W4 

E 

M 

J 

G 

1=*^ 

25.4 

29.0 

25.7 

20.5 

21.5 

21.1 

28.8 

22.2 

23.0 

20.6 

24.0 

21.9 

25.8 

28.9 

21.0 

20.0 

20.0 

21.0 

22.2 

24.0 

26.3 

26.6 
26.4 

28.7 

21.9 

34.9 

28.6 

20.4 

21.1 

20.0 

32.0 

30.0 

30.0 

28.0 

20,0 

25,5 

21,1 

29,0 

25,5 

20,6 

22.5 

30.0 

31.1 

21.4 

l l 
B 

B 

B 

S 

B 

B 

B 

F 

-
B 

-
B 

B 

-
B 

B 

B 

B 

B 

B 

B 

B 

B 

S 

F 

F 

-
F 

F 

F 

F 

F 

-
F 

F 

• 
B 

F 

B 

Dapth 
(m) 

321 

322 

281 

98 

218 

289 

191 

335 

284 

202 

360 

225 

311 

299 

131 

105 

64 

161 

217 

215 

406 

293 

323 

470 

219 

337 

181 

178 

383 

86 

-
305 

305 

137 

311 

564 

415 

79 

188 

204 

408 

640 

407 

171 

D 

D 

D 

L 

D 

D 

D 

D 

-
D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

-
-
D 

D 

D 

D 

D 

-
D 

D 

-
-
D 

D 

Gradients 
Ccnan) 

A B S 

- 42 

-
- 46 

- 88 

- 44 

- 40 

- 88 

-
-
- 38 

-
- 44 

- 44 

-
- 69 

-
-
-
-
- 56 

- 32 

- 40 

54 39 

- 34 

- 43 

101 68 

- 91 

- 47 

-
-

- • 

-
- 59 

- 116 

-
-
-
-
- ; 72 
- • , • , -

- • -

- 28 

-
- 54 

. 
45 

45 

-
45 

45 

-
-
-
-
-

45 

45 

-
-
-
-
-
-

45 

45 

45 

-
35 

35 

35 

-
35 

-
35 

*5 
| | Flow 
x S . (l/m) 

8327 

7570 

-
-
-
-

1892 

4353 

5545 

1514 

5678 

3501 

-
-
-

13248 

-
- -
-
-
-
-

57 

-
2903 

-
2407 

2725 

10598 

5299 

6056 

-
5678 

. . . 
-

8516 

-

Row 
type 

_ 
-
-
-
-
-
-
P 

-
-
-
-
-
P 

-
P 

P 

P 

P 

P 

P 

P 

P 

-
-
P 

-
-
P 

-

S.W.L. 
(m) 

112 

93 

113 

6 

84 

69 

12 

65 

33 

-
-
-

72 

-
-
-
-
-
-̂  

46 

-
41 

-
17 

61 

66 

7 

7 

• 

67 

131 

-
117 

-

Rafaraneaa 

22.25.26 

33,37.45 

22.25,26,33,37,45 

22,25,26 

26,33,37,45 

33,37,38,45 

22,25,26 

40,44 

40 . 

6.22.25.26.45 

40 

22.25.26.33,37,45 

22,25,26,33 

44 

22,25,26,40 

39 

44 

40,44 

40.41 

22,25.26.33.37,38,45 

22,25,26,33,37,36,45 

22,25,26,33,37,45 

6,22,25,26,44 

22,25,26,37,38,45 

22,25,26,33,37,45 

22,25.26,33,37,45 

22,25,26,45 

22,25,26,33,37,45 

33,37,38,45 

44 

24 

40 

22,25,26 

26,40 

44 

40,44 

44 

40 

22,25,26,40 

44 

40 

22,25 

16,40,44 

6,22,25,26,45 

^ 

S 

§ 
rd 
5 
^ 
r 

g 
5« n w 
Vi 

o 
TJ ^ 
> 

S 
z i 
z 

ve 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

GR111 » 

GR112 

GR113 

GR114 

GR115 

GR116 

GR117 

GR118 

GY001 

GY002 

KIOOIS • 

Ki002 

KI003S ft 

KI004S ft 

KSOOl 

KS002 

KSOOS 

KS004 

KSOOS 

KS006 

KS007 ft 

KS008 

KS009S 

KS010 

KSOl l • 

KS012 

KS013 

KT001 

KT002 

KTOOS 

KT004 

KTOOS 

KTOOS 

KT007 

KTOOS 

KT009S ft 

KTOIO 

Stta nama 

Soap Lake City 

King, Bud 

Lester, Edna M, 

Schafer, Jerry 

DNR 

— 
Dormaier 

Bolyard, James L, 

G R A Y S H A R B O R 

North Beach School District 

VO-MO 1 

K I N G C O U N T Y 

Lester Hot Springs 

Vaiiey View Christian Church 

Goldmeyer Hot Springs 

Scenic Hot Springs 

Data 

195SA)7/22 

-
1982/07/27 

-
-
-
-
-

Lat. 
CN) 

47,385 

47,373 

47,512 

47,463 

47.494 

47.647 

47.640 

47.640 

C O U N T Y 

1980/07/31 

-

-
1987/09/22 

-
-

K I T T I T A S C O U N T Y 

USGS/WDOE Burbank Creek 

Larson Fruit 

Larson Fruit Co, 

Larson Orchards 

Nash, Chet 

Badger/Bollinger 

USGS/WDOE Umtanum 

Orcutt, Leland 

Clert Spring 

Paleiek, Ron 

Ellensburg City, Mf,Stuart well 

Central Washington University 

Cleri, Howard 

1978/08/16 

-
-

1983/07/12 

-
-

1978/03/02 

-
-

1982/07/29 

1994/04/37 

1994/01/18 

1983/07/12 

K L I C K I T A T C O U N T Y 

Bingen City 2 

Heaney 

Mott, J, 

Daniel, L, 

US Army Corps ol Engineers 

Riggleman Orchards 

Jeleniewski, Tom 

J, Neils Lumber Co, 

Klickitat Mineral Springs 

DNR 81 Klickitat 

47.233 

47.238 

47.207 

47.371 

47.486 

47.711 

46.772 

46.768 

46.769 

46,769 

46,746 

46.889 

46.852 

46.991 

46.999 

46.937 

47.009 

47.013 

47.029 

45.719 

45.701 

45.737 

45.698 

45.724 

45.864 

45.825 

45.821 

45.823 

45.821 

Long. 
CW) 

119.486 

119.007 

119.412 

119.294 

119.188 

119.247 

119.242 

119.268 

124.207 

124.204 

121.547 

122.177 

121.366 

121.140 

120.436 

120.437 

120.426 

120.426 

120.404 

120.391 

120.458 

120.354 

120.372 

119.987 

120.566 

120.525 

120.305 

121.467 

121,410 

121,182 

121,235 

120,693 

121,463 

121,360 

121,151 

121.114 

121.130 

Twp. 
N. 

22 

22 

23 

23 

23 

25 

25 

25 

20 

20 

20 

22 

23 

26 

15 

15 

15 

15 

15 

16 

16 

17 

17 

17 

18 

18 

18 

03 

03 

03 

03 

03 

04 

04 

04 

04 

04 

Rng. 

27E 

SOE 

27E 

2SE 

29E 

28E 

2SE 

28E 

12W 

12W 

10E 

OSE 

11E 

ISE 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

20E 

20E 

23E 

ISE 

ISE 

20E 

11E 

11E 

ISE 

ISE 

17E 

11E 

12E 

ISE 

ISE 

ISE 

Sac. 

19 

26 

10 

27 

16 

24 

25 

26 

OS 

08 

21 

28 

14 

28 

22 

22 

22 

22 

35 

12 

28 

05 

06 

30 

35 

36 

27 

30 

34 

21 

31 

28 

05 

19 

23 

24 

24 

Part, 
sac. 

N 

G 

B 

E 

D 

L 

B 

C 

P 

' 

M 

C 

B 

Q 

L 

P 

R 

R 

H 

K 

C 

K 

A 

H 

E 

B 

A 

H 

K 

B 

M 

C 

E 

D 

E 

A 

E 

|€ 
27.0 

25.0 

20.5 

22.6 

20.0 

29.2 

23,0 

24,4 

20,5 

35,6 

46,5 

21,5 

50,0 

47,0 

24,3 

31,5 

20,0 

26,5 

20,0 

20,0 

28,6 

22,8 

20,0 

26,0 

20,6 

28,4 

21,0 

20,5 

21,4 

22,4 

22,1 

22,2 

21,1 

21,1 

27,0 

29,0 

20,1 

l l 
F 

B 

-
-
F 

8 

B 

F 

-
B 

-
-
-
-

B 

B 

F 

-
F 

B 

B 

F 

-
-
F 

B 

F 

M 

M 

M 

M 

F 

F 

F 

F 

-
B 

Dapth 
(m) 

142 

476 

253 

196 

285 

189 

177 

72 

71 

1067 

-
72 

-
-

184 

393 

127 

390 

21 

333 

310 

137 

-
61 

272 

262 

142 

88 

104 

150 

174 

238 

279 

47 

168 

-
120 

^1 
D 

D 

-
L 

D 

• 
0 

D 

-
L 

-
-
-
-

D 

D 

D 

-
D 

D 

D 

D 

-
-
L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

Gradients 
(°C/km) 

A B S 

. 
35 

-
27 

-
-
-
-

-
• 
-
-
-

48 

-
-
-
-
-
-
-

-
37 

29 

26 

-
-
-
-
-

51 

106 -

52 -

-
60 -

-
91 -

62 -

-

-

• " 

-
-
• 
-

93 -

50 -

. 

. 
-

33 -

51 -

-
-
-

32 -

61 -

-

-
-
-
-
-
-
-
-
-

56 -

I? 
11 

. 
36 

-
-
-
-

-
-
. 
-
-

46 

-
-
-
-
-
-
-

-
58 

S3 

42 

-
-
-
-
-

71 

Flow 
(l/m) 

, 
11355 

53 

-
9630 

-
-

6813 

-
-

19 

42 

-
-

6056 

-
-

8706 

163 

-
3634 

2271 

4164 

114 

3217 

-
7570 

-
-
-
. 

2271 

738 

57 

303 

-
-

Flow 
type 

. 
P 

-
-
P 

-
-
P 

-
-

-
-
-
-

P 

-
N? 

-
P 

-
-
P 

• 

-
P 

-
P 

. 
• 
-
-
P 

P 

P 

N 

-
-

S.W.L. 
(m) 

2 

110 

231 

-
64 

-
-

26 

-
-

-
59 

-
-

12 

-
A? 

60 

14 

-
7 

34 

-
38 

15 

-
67 

-
-
-
-

28 

226 

18 

A 

-
-

Refaraneas 

22,25,26,40 

22,25,26,33,36,44 

40 

22,25.26,38 

44 

22,25 

6,22,25,26 

44 

40 

4,5 

19.21,29,32 

40 

19.29,32 

18,19,29,32 

2,22,25,26,40,42 

2,26,38 

42 

40 

42 

5,26 

22,25,26,38,40 

42 

36 

40 

22,25,26,36 

6,22,25,26 

40,42 

5 

5 

5 

5 

42 

42 

42 

28 

17,22,32 

5,26 

^ 

§ 
g 
s 
5 
1 

vo 

g 
^ 

S 



A p p e n d i x 

I.D. * 

KT011 • 

KT012 • 

KT013 

KT014 

KT015 

KT016 

KT017 

KT01S 

KT019 

KT020 

KT021 

KT022 

KT023 

KT024 

KT025 

KT026S • 

KT027 • 

KT028 

KT029 • 

KTOSO • 

KT031 • 

KT032 

KT033 

KT034 

KT035 

KT036 

KT037 

I.F001 

LE002 

LEOOS 

LE004 

LEOOS 

LEOOS 

LE007 

LEOOS 

LE009S 

LEOIOS * 

LI001 • 

LI002 

LI003 

A . Descr ip t ive a n d thermal data for wel ls and springs (cont inued) 

Stta nama 

Gas ice Corp. 10 

Gas Ice Corp. 2 

Barrett, Charles M. 

Barrett 

Goldendale City 1 

Berk Bros. 

DOE Horse Heaven West 

Matsen 

Matsen, A. M. 

Matsen, A. M. 

Rinta, John, 1 

Powers, Tom 

Hiner, Gene 

McBride, Clarence 

McBride Ranch, 2 

Fish Hatchery Warm Spring 

Smith, G. 

Andrews, Robert 

Smith, George 

— 
Andrews/Smith 

Andrews 

DNR Feezell 

DNR 

Andrews, Robert 

Andrews, Robert 

DNR Mercer N. 

L E W I S C O U N T Y 

SU8 

SU11 

SU12 

SU14 

SU37 

SU4 

SU902 

Longview 10 

Packwood Hot Spring 

Ohanapecosh Hot Springs(USGS) 

Data 

1966/03/24 

1964/10/21 

1982/08/25 

-
-
-
-
-
-
-

1983/07/19 

-
1982/03/31 

-
1983/07/19 

-
1970/12/11 

1970/12/11 

• 

1962/04/30 

1970/10/22 

-
-
-
-

1983/07/19 

* 

L I N C O L N C O U N T Y 

Odessa Oil Test Piezometer A 

Basalt Explorer 

Schafer, Jerry 

197aW9/13 

-
-

Lat. 
CN) 

45.821 

45.824 

45.852 

45.852 

45.827 

45.894 

45.916 

45.894 

45.894 

45.894 

45.883 

45.915 

45.911 

45.893 

45.893 

46.039 

46.014 

46.014 

46.014 

46.014 

46.006 

46.006 

45,999 

45,999 

45,988 

45.995 

45.962 

46.545 

46.538 

46.538 

46.538 

46.534 

46.535 

46.527 

46.525 

46.579 

46.737 

47.327 

47.326 

47.299 

Long. 
("W) 

121.114 

121.104 

120.777 

120.777 

120.808 

120.290 

120.191 

120.035 

120.035 

120.035 

120.045 

119.870 

119.869 

119.968 

119.989 

121.179 

119.905 

119.894 

119.894 

119.895 

119.910 

119.910 

119.942 

119.932 

119.911 

119.874 

119.879 

122.847 

122.826 

122.826 

122.836 

122.841 

122.820 

122.826 

122.833 

121.705 

121.561 

118.913 

118.913 

118.8n.S 

Twp. 
N. 

04 

04 

04 

04 

04 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

12 

12 

12 

12 

12 

12 

12 

12 

' 13 

14 

21 

21 

21 

Rng. 

13E 

14E 

16E 

16E 

16E 

20E 

21E 

22E 

22E 

22E 

22E 

23E 

2SE 

23E 

2SE 

ISE 

23E 

2SE 

23E 

23E 

23E 

23E 

23E 

23E 

23E 

23E 

23E 

OIW 

OIW 

OIW 

OIW 

OIW 

OIW 

OIW 

OIW 

09E 

10E 

SIE 

31E 

SIE 

Sac. 

24 

19 

11 

11 

16 

27 

16 

27 

27 

27 

27 

13 

13 

29 

30 

04 

11 

11 

11 

11 

15 

15 

16 

16 

22 

24 

36 

07 

08 

08 

OS 

08 

09 

17 

17 

32 

04 

10 

10 

23 

Part. 
aac. 

H 

C 

D 

D 

Q 

B 

L 

A 

A 

A 

P 

J 

R 

D 

D 

H 

N 

Q 

Q 

Q 

H 

H 

P 

R 

J 

B 

F 

A 

J 

J 

L 

N 

N 

H 

-
-
C 

M 

M 

F 

i." 
^ - ' 

27.2 

23.0 

21.5 

20.9 

24.6 

23.1 

27.6 

28.2 

22.2 

21.1 

24.0 

27.2 

25.0 

25.5 

24.0 

23.8 

23.3 

23.5 

21.0 

21.0 

21.0 

25.2 

22.0 

22.2 

23.0 

24.5 

20.8 

25.2 

21.3 

25,7 

25,6 

24,7 

28,8 

31.2 

30.0 

38.0 

50.0 

30.5 

65.8 

21.0 

l l 
F 

F 

-
-
B 

B 

B 

B 

F 

F 

-
B 

-
B 

-
-
F 

F 

F 

-
F 

S 

F 

F 

B 

-
B 

B 

B 

B 

8 

B 

B 

B 

-
-
-

-
S 

B 

Dapth 
(m) 

90 

61 

329 

187 

271 

276 

457 

321 

262 

236 

248 

330 

442 

267 

257 

-
272 

272 

204 

63 

193 

275 

290 

290 

318 

294 

190 

565 
409 

578 

578 

540 

760 

647 

792 

-
-

224 

1343 

293 

l l 
D 

D 

-
L 

D 

D 

D 

D 

D 

D 

-
D 

-
D 

-
-
D 

D 

D 

-
L 

L 

D 

D 

D 

-
D 

D 

D 

D 

L 

D 

L 

L 

L 

-
-

-
L 

D 

Gradients 
(°C/km) 

A 

41 

49 

42 

49 

33 

35 

27 

34 

34 

33 

33 

26 

-
-

-
42 

~ 

B S 

167 -

177 -

-
48 -

-
43 -

38 -

48 -

.. . 
-
-

43 -

-
51 -

-
- • -

37 -

-
44 -

-
47 -

48 -

-
-

35 -

-
41 -

SO -

S3 -

31 -

-
31 -

-
-

27 -

-
-

-
40 38 

- 35 

K 
II 

_ 
-
-
-
-
-

76 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- • 

-
-
-

78 

36 

37 

31 

36 

36 

36 

36 

-
-
-

-
70 

" 

Fiow 
(l/m) 

341 

-
6678 

-
-
-
-
-

6836 

3406 

9463 

-
10674 

8024 

17600 

" -
-

9462 

-
-

1438 

-
10787 

7570 

-
15140 

• 

110 

-
-

• 

Row 
type 

N 

P 

P 

. -
-
-
N 

• -

-
-
N 

-
-
-
-
P 

P 

-
-

" 

-
-

" 

S.W.L. 
(m) 

A 

-
-
-
0 

-
-
-

22 

17 

35 

-' 
39 

A 

38 

-
A 

A 

-
-
0 

-
12 

20 

-
44 

-

71 

-

• 

Rafaraneaa 

22.25.26,28.31,40 

22,25,26,31,40 

40 

26 

9,38 

6,22,25,26 

5,26,37 

6,22,25,26,33 

42 

42 

40 

22,25,26,38 

40 

22,25,26,38 

40 

11 

22,25,26,40,42 

9,40 

22,25,26,31 

40 

22,25,26,40 

22,25.26 

9 

42 

26.38 

40 

5.26 

4.5.22.25.26 

4.5.22.25.26 

'4.5,22.25.26 

4.5 

4,5,22,25,26 

4,5 

4,5 

22,25,26 . 

17,22,32 

29 

40 

4,5,22,25,26,33,37,38,45 

45 

i 
s s 
" 

i 
o 
E 

^ 
E 
r 

o 
a ^ 

i 
^ 
> 
Vi B 
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Appendix A. Descriptive and thermal data for wells and springs (continued) K> 

I.D. * 

LI004 

LI005 

LI006 

LI007 

LIOOS 

LI009 

LI010 

Libl l 
L1012 

LI013 

LI014 

LI015 • 

Li016 

LI017 

LI01S 

Li019 

LI020 

LI021 

LI022 

LI023 

LI024 • 

Li025 • 

LI026 

LI027 

Li02S 

LI029 

LI030 

OK001 

OK002 

OK003 

OK004a 

OKOOS 

OK006 

OK007S 

PIOOIS ft 

PI002S 

PIOOSS ft 

SKOOIS ft 

Stta nama 

Schibel. Don 

Sahible 

Kissler, Bob 

Kissler 

Schaffer, Jerry 

Fink, Reuben 

Kramer, Robert A. 

Hardung, Joe 

Weizel, LeeRoy 

Weizel, L. R. 

Iverson 

Sprague City 

Jantz, Merlin K. 

Weishaar 

Weishaar 

Zagelow 

USGSAVDOE Almira 

Schmierer, Alvin 

Nealey, Darwin 

USGSAVDOE Davenport 

Wilbur SEC 

Davenport City 6 

Davenport City 5 

Reardan City 

Washington Water Power Co. 

DDH-SF15 

Taylor 

Date 

1963/06/03 

1983/08/04 

-
-
-
-

1983/08A)2 

1983/08A)5 

-
-
-
-
-
-
-

1983/08/31 

1983/08/10 

O K A N O G A N C O U N T Y 

DOET8T3 

Ayres, Bob 

Gildroy 

Poison Lake 

Zissel, Charies 

Zosel, Ralph 

Hot Lake 

P I E R C E C O U N T Y 

Longmire Springs 

Mount Rainier Fumaroles 

Spring 

-
-
-

S K A M A N I A C O U N T Y 

Bonneville Hot Springs -

Lat. 
CN) 

47.303 

47.287 

47.277 

47.273 

47.301 

47,274, 

47,294 

47,275 

47,274 

47,270 

47,329 

47,296 

47,395 

47,514 

47,488 

47,499 

47,577 

47,554 

47,538 

47,578 

47.614 

47,648 

47,648 

47,671 

47,870 

47,819 

47,816 

46,151 

4S.S89 

48.660 

48.819 

48.794 

48.962 

48.973 

46.752 

46.855 

47.114 

45.656 

Long. 
CW) 

118.864 

11S.S60 

116.960 

118.957 

118.755 

118.840 

118.539 

118.546 

118.511 

118.511 

118.449 

117.985 

118.696 

116.787 

118.814 

118.637 

118.933 

118.627 

118.583 

118.272 

118.754 

118.153 

118.154 

117.880 

118.480 

118.132 

118.099 

119,676 
119,667 

119,498 

119.461 

119.256 

119.409 

119.476 

121.813 

121.756 

122.597 

121.958 

Twp. 
N. 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

22 

23 

23 

23 

24 

24 

24 

24 

25 

25 

25 

25 

27 

27 

27 

31 

36 

37 

38 

38 

40 

40 

15 

16 

19 

02 

Rng. 

31E 

31E 

SIE 

SIE 

32E 

32E 

34E 

34E 

34E 

34E 

SSE 

SSE 

33E 

32E 

32E 

SSE 

SIE 

SSE 

S4E 

36E 

32E 

37E 

S7E 

39E 

34E 

37E 

37E 

2SE 

26E 

26E 

27E 

28E 

27E 

27E 

OSE 

OSE 

02E 

07E 

Sac. 

24 

25 

30 

32 

23 

31 

21 

33 

34 

34 

07 

23 

17 

04 

17 

10 

16 

23 

30 

16 

35 

21 

21 

15 

01 

22 

26 

27 

28 

25 

05 

14 

15 

18. 

29 

23 

19 

16 

Part, 
sac. 

C 

B 

R 

D 

F 

C 

K 

C 

A 

H 

G 

L 

N 

J 

G 

J 

E 

P 

P 

A 

P 

L 

L 

D 

E 

P 

A 

Q 

K 

NE4 

J 

H 

R 

A 

R 

K 

Q 

M 

|€ 
20.6 

26.3 

23.8 

21.1 

24.1 

20.0 

21.0 

24.9 

20.0 

22.2 

20.1 

21.4 

21.5 

28.7 

21.2 

21.6 

21.8 

27.0 

21.0 

21.9 

21.3 

24.0 

24.0 

20.0 

25.8 

31.7 

23.8 

22.7 

21.1 

20.6 

S0,0 

20.0 

20.0 

50.0 

22.0 

72.0 

24.4 

36.3 

l l 
B 

8 

B 

B 

B 

-
-
S 

F 
F 

B 

F 

-
B 

B 

S 

B 

B 

B 

B 

F 

F 

S 

S 

M 

M 

-

M 

F 

M 

-
F 

F 

-

-
-
-

-

Dapth 
(m) 

194 

195 

264 

211 

299 

227 

225 

253 

234 

197 

128 

153 

188 

212 

206 

232 

227 

310 

231 

225 

348 

297 

227 

259 

151 

258 

358 

44 

12 

134 

-
9 

9 

-

. 
-
-

-

II 
D 

D 

D 

D 

D 

-
-
L 

D 

D 

D 

D 

-
D 

D 

L 

D 

D 

D 

D 

D 

D 

L 

L 

D 

D 

D 

D 

D 

D 

-
D 

D 

-

. 
-
-

• 

Gradients 
(°C/km) 

A B S 

37 

46 

69 

28 

-
35 

40 

. 

. 
-

-

- 35 

84 -

41 35 

42 -

41 40 

-
-

55 -

-
-

65 -

-
-

83 -

49 -

46 -

37 -

48 -

43 -

55 -

-
-

57 -

35 -

-
-

36 -

. 

-
-
- ; -

-

fi 

93 

. 

. 
-

Flow 
(l/m) 

-
-
-
-
-

3785 

4164 

-
7229 

2650 

-
3217 

-
-
-
-
-
-
-
-
-

8327 

-
-
-
-
-

. 
568 

-
-

38 

19 

-

2 

-
-

80 

Flow 
typa 

P 

P 

P 

. 
P 

• 
-
P 

P 

-

. 

. 
-

-

S.W.L. 
(m) 

82 

112 

-
124 

60 

-
42 

61 

79 

67 

. 
7 

-
. 
2 

4 

-

. 

. 
-

-

Refaraneas 

45 

22.25,26 

22,25,26,37,45 

5,6,22,25,26 

22,25,26,37,45 

40 

40 

22,25,26,37 

44 

44 

6,22,25,26 

7,15,40 

40 

22,25,26 

22.25.26 

22.25,26 

5,6,22,25,26 

22,25,26,38 

26,37 

5,26 

7,15,40 

16,40,44 

22,25,26 

26,37 

5 

5 

5,26 

5 

42 

5 

17,22 

42 

42 

17,22 

14 

17,22 

15 

17,18,19,22,32 

• i s i 
Iw4 

1 H 

f vb 

S 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

SK002S * 

SK003 

SK004 

SK005 

SK006S 

SK007 

SKOOSS • 

SK009 

SKOIOS 

SK011 

SK012S 

SK013S 

SN002S • 

SNOOSS • 

SN004S ft 

SPOOl 

SP002 

SPOOS 

SP004 

SPOOS ft 

SP006 • 

SP007 ft 

SPOOS • 

SP009 • 

SP010 ft 

SP011 • 

SP012 » 

SP013 

WAOOl 

WA002S 

WA003S 

WA004 

WAOOS 

WA006 

WA007 

WAOOe 

WA009 

WA010 

SKe nama 

Rock Creek Hot Springs 

North Bonneville 2 

North Bonneville 3 

Bonneville drill hole 2 

Shiperds Hot Springs 

DNR 81-Carson 

St. Martin Hot Springs 

Green Life 1 

Collins Hot Springs 

Trout Creek Drill Hole 

Mount St. Helens lava dome 

Orr Creek Warm Springs 

Data 

. 
-

S N O H O M I S H C O U N T Y 

Kennedy Hot Springs(USGS) 

Gamma Hot Spring 

Sulphur Creek Hot Springs 

-
-
-

S P O K A N E C O U N T Y 

Cheney City 4 

Cheney City 5 

Cheney City 

Anderberg, Gary 

US Government 

Fairchild AFB, 2 

US Government 

US Govemment 

US Government 

US Army, Fort George Wright 

Washington Water Power Co., 1-3 

US Air Force 

Fossen & GIsselburg 

. 
-
-
-

1958/07/22 

1958/07/22 

1958/07/22 

1958/07/22 

1958/07/23 

1958/07/22 

1977/10/12 

195eA)7/22 

-
W A L L A W A L L A C O U N T Y 

Byeriy, Richard 

Warm Spr, Canyon Warm Spr, 

Emmett Lynch warm spring 

Fulgham 

McDole, Joe 

Demaris, Eugene & Leland 

Fulgham 

Herman, J. 

Miller 

Bing/Frost Ranch Ltd. 

1983/05/16 

-
-
-

' 

Lat. 
CN) 

45.721 

45.652 

45.651 

45.646 

45.739 

45.735 

45.728 

45.703 

45.698 

45.812 

46.200 

46.344 

48.119 

48.151 

48.255 

47.487 

47.480 

47.481 

47.505 

47.556 

47.595 

47.660 

47.616 

47.687 

47.680 

47,669 

47.732 

47.708 

46.024 

46.024 

46.020 

46.026 

46.024 

46.012 

46.017 

46.005 

46.033 

46.026 

Long. 
(°W) 

121.926 

121.960 

121.958 

121.955 

121.805 

121.805 

121.794 

121.854 

121.719 

121.954 

122.167 

121,609 

121.193 

121.062 

121.180 

117.562 

117.593 

117.593 

117.397 

117.749 

117.628 

117.714 

117.746 

117.561 

117.472 

117.306 

117.536 

117.512 

118.749 

118.772 

118.770 

118.624 

118.723 

118.723 

118.673 

118.697 

118.520 

118.577 

Twp. 
N. 

03 

02 

02 

02 

03 

03 

03 

03 

OS 

04 

08 

10 

SO 

31 

32 

23 

23 

23 

23 

24 

24 

25 

25 

25 

25 

25 

26 

26 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

Rng. 

07E 

07E 

07E 

07E 

ORF 

OSE 

OSE 

OSE 

09E 

07E 

OSE 

10E 

12E 

13E 

ISE 

41E 

41E 

41E 

43E 

40E 

41E 

40E 

40E 

41E 

42E 

43E 

42E 

42E 

32E 

32E 

32E 

SSE 

SSE 

SSE 

SSE 

SSE 

S4E 

S4E 

Sac. 

27 

39 

39 

39 

21 

21 

21 

31 

31 

21 

09 

19 

01 

36 

19 

13 

14 

14 

08 

22 

03 

14 

34 

01 

11 

13 

20 
33 

01 

02 

11 

01 

06 

07 

10 

16 

02 

05 

Part. 
sac. 

B 

E 

K 

Q 

C 

F 

R 

M 

Q 

P 

A 

NE4 

H 

D 

C 

E 

Q 

Q 

B 

L 

N 

R 

P 

R 

E 

A 

N 

W2 

Q 

Q 

B 

K 

R 

J 

NW4 

D 

B 

J 

r." 
• ^ 

33.5 

35.5 

26.4 

28.2 

42.0 

27.8 

49.0 

41.0 

50.0 

36.3 

SS.O 

22.0 

SS.O 

65.0 

37.0 

22.2 

33.1 

29.1 

20.0 

20.5 

20.5 

20.0 

21.0 

20.0 

20.0 

21.0 

20.0 

20.0 

21.5 

22.0 

22.2 

31.8 

25.6 

20.0 

31.8 

20.0 

25.1 

25.6 

l l 
. 
B 

B 

F 

-
8 

-
B 

-
B 

-
-

. 
-
-

F 

B 

-
F 

F 

-
-
-
8 

F 

F 

B 

F 

-
F 

Dapth 
(m) 

. 
196 

155 

-
-

113 

-
914 

-
357 

-
-

-
-
-

651 

651 

341 

154 

105 

123 

109 

60 

127 

18 

34 

49 

163 

351 

r 

-
305 

396 

46 

305 

222 

175 

366 

l l 
. 
D 

D 

-
-
D 

-
D 

-
D 

-
-

-
-
-

D 

D 

L 

D 

D 

-
-
-
D 

D 

D 

D 

D 

L 

D 

Gradients 
(°C/km) 

A B S 

-
143 131 -

91 106 -

. . 
. 

168 166 -

.-
25 33 -

. 
89 - -

. 
-

. 
-
-

-
34 

56 

-
-
-

-
-
-

69 67 

-
-

70 67 

-
- 75 

1^ 
li 

. 
190 

120 

-
-

265 

-
-
-

141 

-
-

-
-
-

-
-
-

73 

-
• 

-
-

• 

Flow 
(l/m) 

. 
-
-
-

100 

-
-
-
-
-
-

100 

-
-
-

-
5488 

-
757 

-
3785 

-
-
-

5678 

2460 

-
189 

-
-

189 

2271 

1552 

1325 

-
1287 

-
5867 

Row 
type 

-
-
-

-
P 

-
P 

-
-
-
-
-
-
-
• 
P 

-
-
-
P 

P 

P 

-
P 

-
P 

S.W.L. 
(m) 

-
-
-

82 

72 

-
55 

-
3 

-
-
-
5 

18 

-
128 

-
-
-

14 

26 

744 

-
5 

-
70 

Rafaranoas 

18 

5,26 

5,26 

18 

17,22 

5.26 

14,19.21.29.32 

8 

17,22.32 

1.5 

17,22 

17,22 

29,32 

19,29 

19,21 

44 

22,25,26,38,44 

??, 25,26 

44 

40 

40 

40 

40 

40 

40 

40 

40 

44 

40 

32 

30 

4,5,22,25,26,44 

44 

23 

44 

22,25,26 

44 

2 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

WA011 

WA012 

WA013 

WA014 

WA015 

WA016 

WA017 

WA018 

WA019 

WA020 • 

WA021 

WA022 

WA023 

WA024 

WA025 

WA026 

WA027 • 

WA02S 

WA029 

WAOSO 

WA0S1 

WA032 . 

WA033 

WA034 

WA035 

WA036 

WA037 

WA03S 

WA039 

WA040 

WA041 

WA042 

WA043 

WA044 « 

WA045 

WA046 

WA047 

WA048 

WA049 • 

WAOSO 

WA051 

WA052 

WA053 

Stta nama 

Chvatal. Ed. 

Chvatal, Ed. 

— 
Gilbert-Merry 

Thomas,Sherman/dbaLowden 
Ranch 

Bing/Frost Ranch Ltd. 

Welch, E. C. 

Buriingame, E. C. 

Hart, Hariey D. 

Jaussand, Art 

McAuslan 

Wilson, 1, E. 

Estes or Durand 

Thomas, George 

Dept. Ecology 

Dept. Ecology 

WDOE Tst./Obs„ Piezometer A 

College Place 

— 
Walla Walla 

Crass, Billy J, 

Hanlon, Terry D, 

Grieb. Bert 

Richardson, Ross & Zella L, 

Baker 

Courtney, Jess 

Brown, Lyle R, 

Barnett, C. W, 

Border, Lester A, 

Ruzicka or Prusia 

Bossini, Louis 

Logan, John 0, 

Baker 

Baker & Baker 

OR WA RR & Nav, Co 

Martin, William C, 

Pac, Gas Trans, Co,, 1 

Pac, Gas Trans. Co., 2 

Byeriey Farm, Inc. 

Taggart 

Harpe, William 

Harpe, William 

L. W. Weidert Farms, inc. 

Data 

. 

-
-
-

1983/08/13 

-
-
-
-

1958/08/01 

-
-
-
-
-
-

1973/07/12 

-
-
-
-
-
• 

-
. 
-
-
-
-
-

1982/06/23 

-
-
-
-
-
-

1971/09/20 

-
- • 
-
-

Lat. 
CN) 

46.033 

46.022 

46.018 

46.007 

46.008 

46.018 

46.022 

46.022 

46.018 

46.008 

46.015 

46.011 

46.006 

46.009 

46.003 

46.004 

46.004 

46.004 

46.004 

46,004 

46,030 

46,022 

46,022 

46,026 

46,022 

46,026 

46,022 

46,023 

46,018 

46,016 

46,015 

46,011 

46,011 

46,007 

46,101 

46,120 

46.054 

46,054 

46,039 

46,066 

46,059 

46,052 

46,053 

Long. 
CW) 

118,603 

118,613 

118.608 

118.608 

118.598 

118.582 

118.369 

118.426 

118.453 

118.421 

118.369 

118.380 

118.383 

118.372 

118.474 

118.473 

118.474 

118.474 

118.474 

118.474 

118.323 

118.322 

118.322 

118.342 

118.328 

118.363 

118.363 

118.348 

118.353 

118.363 

118.363 

118.363 

11S.31S 

118.315 

118.911 

118.757 

118.843 

118.643 

118.747 

118.623 

118.639 

116,640 

118,738 

Twp. 
N. 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

06 

07 

07 

07 

07 

07 

07 

07 

07 

07 

Rng. 

34E 

34E 

34E 

34E 

34E 

34E 

SSE 

SSE 

SSE 

SSE 

SSE 

35E 

SSE 

SSE 

SSE 

SSE 

35E 

SSE 

SSE 

35E 

SSE 

36E 

S6E 

S6E 

S6E 

36E 

36E 

S6E 

S6E 

36E 

36E 

36E 

36E 

36E 

SIE 

32E 

32E 

32E 

32E 

33E 

SSE 

SSE 

SSE 

Sac. 

06 

06 

07 

07 

07 

08 

01 

03 

OS 

10 

12 

12 

12 

12 

IS 

18 

IS 

18 

18 

18 

04 

04 

04 

05 

05 

06 

06 

06 

07 

07 

07 

07 

09 

09 

10 

01 

29 

29 

36 

24 

26 

26 

30 

Part, 
sec. 

B 

N 

C 

P 

R 

B 

R 

N 

A 

P 

H 

L 

N 

R 

A 

A 

A 

A 

A 

A 

E 

N 

N 

M 

R 

M 

N 

R 

8 

D 

E 

M 

L 

P 

J 

NW4 

N 

N 

QorR 

Q 

H 

R 

N 

i." 
36,0 

37,8 

40,2 

40,7 

45,0 

40,0 

20,0 

20,0 

20,0 

25,0 

21,7 

20.0 

24.4 

22.2 

20.3 

36.1 

25.5 

26.1 

21.3 

21.3 

23.3 

22.2 

21.1 

21.4 

27.2 

22.0 

21.7 

20.0 

20.0 

22.2 

20.0 

20.0 

22.0 

23.2 

22.8 

20.0 

26.7 

21.1 

24.0 

23,2 

24,4 

23,3 

25,6 

l l 
8 

F 

B 

B 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

-
B 

-
8 

8 

-

Depth 
(m) 

484 

544 

407 

407 

506 

366 

195 

416 

21 

350 

214 

381 

180 

194 

155 

396 

75 

399 

399 

178 

240 

195 

252 

188 

554 

186 

189 

248 

168 

171 

184 

299 

352 

628 

123 

34 

195 

145 

310 

434 

335 

284 

276 

€ a 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

-
D 

D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

-
D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

D 

D 

Gradients 
Ccikm) 

A B S 

78 

42 

46 

48 -

-
64 -

71 -

-

-
-
-
-

37 -

42 -

- ' -
56 -

-
54 -

61 -

-
35 -

46 -

52 -

-
-
-

48 -

36 -

54 -

-
-
-

58 -

-
-

28 -

-
-
-
-
-

39 -

26 -

-
-
-

tf 
2 ? Row 
x S . Olm) 

. 

2650 

-
-

3785 

4258 

2971 

38 

757 

7570 

757 

1703 

1136 

2271 

-
-
-
-
-
-

2725 

57 

1904 

1703 

5980 

1892 

2975 

757 

757 

1136 

1514 

2176 

4542 

-
659 

76 

57 

170 

7S70 

-
3406 

1365 

6056 

Row 
type 

„ 

P 

-
-
P 

P 

P 

P 

P 

-
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

-
P 

P 

P 

P 

P 

P 

P 

P 

-
P 

P 

P 

S.W.L. 
(m) 

, 

32 

-
-

42 

74 

18 

10 

3 

50 

0 

18 

31 

11 

-
-
13 

-
• 

-
78 

88 

88 

15 

38 

2 

3 

57 

33 

4 

37 

2 

32 

35 

12 

15 

47 

47 

24 

-
47 

35 

81 

Rafaraneaa 

22.25.26.33.38 

44 

6 

22.25,26 

40,44 

44 

44 

30 

44 

22,25,26,30,31,40,41 

22,25,26,30 

44 

22,25,26,30,31 

44 

22,25,26 

22,25,26 

40 

26 

6 

22,25,26 

44 

44 

44 

22,25,26,30,44 

22,25,26,30,44 

22,25,26,30 

44 

44 

44 

22,25,26,30 

40 

44 

22,25,26,30,31 

30,31 

44 

44 

44 

44 

22,28,26,40,44 

22,25.26 

44 

44 

44 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. Stta nama Data 
Lat. 
CN) 

Long. 
CW) 

Twp. 
N. Rng. Sac. (m) 

Qradianta 
Ccnan) 

\ B S fi Flow 
(l/m) 

Row 
type (m) Rafaranoas 

WA0S4 McDole, Joseph and Amalie - 46.053 118.723 07 33E SO R 22.8 F 280 

WA055 McDole Farms - 46.042 118.723 07 SSE 31 J 27.8 F 412 

WA066 McDole, Joe, 3 - 46.042 116.728 07 SSE 31 K 27.7 8 269 

WA057 Fulgham, Hilda M. - 46.041 118.644 07 SSE 35 K 30.6 F 310 

WAOSS Baker, Charies - 46.051 118.510 07 34E 25 N 20.0 F 336 

WA059 Kelly, Howard J. - 46.042 118.501 07 34E 36 - 26.7 F 37 

WA060 Washington State Penitentiary - 46.081 118.369 07 35E 13 R 33.3 F 493 

WA061 — - 46.069 116.406 07 SSE 23 M 20.0 8 175 

WA062 McKinnon, Jack C. - 46.069 118.406 07 SSE 23 M 20.0 F 49 

WA063 « Bonneville Power Admin. 1946/11/21 46.069 118.406 07 SSE 23 M 20.0 F 157 

WA064 Hydro irrigation - 46.067 118.393 07 SSE 23 SE4 20.6 F 174 

WA06S Gluck/BPA - 46.069 118.385 07 SSE 24 M 20.0 8 175 

WA066 Arbini, James - 46.059 118.379 07 SSE 25 F 20.0 F 207 

WA067 Columbo - 46.052 118.379 07 SSE 25 P 20.6 F 188 

WA068 Whitman Naf'l. Monument - 46.044 118.463 07 SSE 32 F 25.6 F 230 

WA069 Walla Walla College - 46.044 118,439 07 SSE 33 G 21,1 F 232 

WA070 Walla Walla College Farm - 46.044 118.434 07 SSE 33 GorH 22.8 F 305 

WA071 ft Walla Walla College - 46.044 118.432 07 SSE 33 H 24.0 F 217 

WA072 Walla Walla College Farm - 46.041 118.442 07 SSE 33 L 21.1 F 306 

WA073 DNR Christian - 46.040 118.421 07 36E 34 L 24.0 S 219 

WA074 State ol Washington - 46,037 118,426 07 SSE 34 N 21,1 F 222 

WA075 Walla Walla College - 46,048 118,390 07 SSE 35 A 20,5 B 310 

WA076 Walla Walla College - 46,048 118,390 07 SSE 35 A 20,0 F 183 

WA077 Walla Walla College Farm - 46,048 118.400 07 SSE 35 C 20.0 F 245 

WA078 Manuel or Magnoni - 46.047 118.379 07 SSE 36 C 20.6 F 195 

WA079 » College Race 1972/05/24 46.044 118.379 07 SSE 36 F 20.5 - 213 

WAOSO • College Race City 1960/05/24 46.044 118.379 07 SSE 36 F 20.0 - 216 

WA081 Richards - 46.043 118.379 07 SSE 36 F 21.1 F 186 

WA082 * College Race - 46.044 118.379 07 SSE 36 F 20.4 F 247 

WA0S3 ft CoHego Place - 46.044 118.379 07 SSE 36 F 2a6 F 216 

WA084 Stone Creek Sanitarium - 46.037 118.372 07 SSE 36 R 21.1 F 189 

WA08S Foundation FM, 3 1982/06/22 46,106 118.291 07 36E 10 8 20.5 - 284 

WA086 ft Walla Walla Comm. Coll. 1994/01/20 46.080 118.275 07 36E 14 P 13.0 F 407 

WA087 Walla Walla Golf Course - 46.084 118.337 07 SSE 17 L 39.1 8 716 

WA088 Walla Walla Golf Course - 46.084 118.337 07 SSE 17 L 20.9 S 225 

WA0S9 Blue Mountain Asphalt Co. - 46.073 118.364 07 S6E 19 E 20.0 F 48 

WA090 D & K Farms - 46.073 116.358 07 SSE 19 F 30.2 8 471 

WA091 DKFF - 46.073 118.358 07 36E 19 F 20.6 B 250 

WA092 General Foods Corp. - 46.073 118.358 07 36E . 19 F 24.4 F 343 

WA093 D & K Frozen Foods, Inc. - 46.073 118.358 07 SSE 19 F 21.7 F 69 

WA094 Rodgers Can. - 46.066 118.348 07 36E 19 R 28.8 F 485 

WA095 • Rogers Canning 1972A)S/24 46.066 118.348 07 36E 19 R 26.5 - 485 

WA096 Whitman College - 46.073 118.327 07 S6E 20 H 22.2 F 366 

WA097 ft Whitman College 1972/05/24 46.073 118.327 07 36E 20 H 23.0 - 366 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

D 

L 

D 

D 

D 

D 

D 

D 

58 

46 

51 

46 
39 
42 

55 

47 55 

27 27 

41 

- 48 

- 34 

- 37 

- 48 

- 36 
- 36 

35 40 

- 38 

33 

27 

1892 

56 

61 

-
2839 

1703 

568 

3002 

-
511 

1294 

3028 

-
1136 

1325 

291 

3974 

5893 

-
4164 

-
3047 

• -

-
1173 

378 

1703 

2601 

-
568 

6813 

568 

-
4542 

-
-
114 

-
-

3785 

643 

4164 

4277 

2680 

2680 

-

P 

P 

P 

P 

-

P 

P 

P 
-

P 

P 

P 

P 

P 

-

P 

-

P 

-

N 
P 

P 

-
-
-

P 

P 

P 
-

P 

-
-

P 

-
-

P 

P 

P 
-

P 

-

34 

9 

6 

8 

125 

-
7 

18 

46 
-
5 

3 

11 

14 

52 

-
41 

-
30 
-

A 

28 

A 

11 
-

A 

19 

A 

16 
-
-
-
-
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-
-
18 

9 

29 

29 

20 

20 
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Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

WA098 * 

WA099 

WAIOO 

WA101 

WAI 02 

WA103 

WA104 

WA105 

WA106 

WA107 

WA108 

WAI 09 

WA110 

WA111 

WA112 

WA113 

WA114 

WA115 

WH001S 

WH002S 

WHOOSS » 

WH004 

WT001 

WT002 

WTOOS 

WT004 

WTOOS 

WTOOS « 

^^•007 

WT008 

WT009 • 

WT010 • 

WT011 

WT012 

WT013 

WT014 

WT015 

YA001 

Stta nama 

Walla Walla City 5 

Walla Walla Country Club 

Chisholm, J. J. 

Walla Walla City 7 

Walla Walla School Dist. 140 

Smith, Jerry D. 

Peterson, Ross 

Ireland, Ken 

McGregor 

McGregor Feedlot 

Gluck, Bill, 2 

Gluck 

Walla Walla College 

Power 

Union Pacific RR 

Grote 

Western Farm Service 

Anderson, Don 

Data 

1960/07/29 

-
-
-
-
-
-

1982/08/30 

1970/09/09 

-
-
-
-
-
-
-
-
-

W H A T C O M C O U N T Y 

Dorr Fumarole Field 

Sherman Crater Fumaroles 

Baker Hot Springs 

Baker Hpt Springs drill hole 

-
-
-
-

W H I T M A N C O U N T Y 

Moehrie, Bill 

Dubois, L, D, 

Peterson, Crump, & Kimball 

Roy Davis Estate 

Pullman City 

Pullman City 

Pullman City 

Steiger, Alan 

Pullman City 

Colfax City, Clay St. well 

Colfax City 4 

Schlomer, John G. 

Storment, Daryl 

Colfax City, E. Glenwood well 

Tekoa City 

Y A K I M A C O U N T Y 

Sharp, Jack 

. 
1983/03/29 

1963/08/26 

-. 
-
-
-
-
-
-

1983/08/25 

-
-
-
-

-

Lat. 
CN) 

46.051 

46.040 

46.037 

46.048 

46.044 

46.040 

46.177 

46.155 

46.133 

46.137 

46.153 

46.155 

46.135 

46.268 

46.329 

46.426 

46.409 

46.494 

48.788 

46.770 

48.764 

48.764 

46,505 

46.617 

46.627 

46.619 

46.733 

46.733 

46.733 

46.761 

46.737 

46.896 

46.874 

46.957 

46.936 

46.930 

47.224 

46.082 

Long. 
CW) 

118.306 

118.348 

118.364 

118.321 

118.316 

118.306 

118.900 

118.932 

118.912 

118.901 

118.681 

118.683 

118.390 

118.753 

118.744 

118.394 

118.446 

118.264 

121.802 

121.813 

121.670 

121.670 

117.139 

118.149 

117.976 

117.215 

117.166 

117.177 

117.177 

117.504 

117.177 

117.357 

117.368 

117.876 

117.859 

117.279 

117.072 

120.017 

Twp. 
N. 

07 

07 

07 

07 

07 

07 

08 

OS 

OS 

OS 

08 

08 

08 

09 

10 

11 

11 

12 

38 

38 

38 

38 

12 

13 

13 

13 

14 

14 

14 

15 

15 

16 

16 

17 

17 

17 

20 

07 

Rng. 

36E 

36E 

36E 

36E 

36E 

36E 

SIE 

31E 

31E 

31E 

SSE 

SSE 

SSE 

32E 

32E 

SSE 

SSE 

SSE 

OSE 

OBE 

09E 

09E 

45E 

S7E 

39E 

44E 

45E 

46E 

45E 

42E 

46E 

43E 

43E 

39E 

39E 

44E 

45E 

22E 

-• 
Sac. 

28 

31 

31 

33 

33 

33 

14 

21 

34 

35 

21 

21 

35 

13 

24 

14 

28 

26 

17 

19 

20 

20 

23 

15 

07 

12 

05 

05 

05 

27 

32 

11 

14 

22 

26 

32 

24? 

23 

Part. 
aac. 

R 

J 

N 

D 

F 

J 

F 

R 

H 

C 

R 

SE4 

A 

C 

R 

Q 

D 

H 

D 

G 

M 

M 

M 

A 

E 

Q 

8 

D 

D 

H 

N 

G 

N 

AorB 

K 

A 

8? 

B 

te 
1 = ^ 

23.5 

21.1 

20.0 

30.2 

22.2 

20.6 

24.5 

22.0 

25.4 

25.6 

31.0 

24.1 

20.5 

22.2 

22.2 

28.4 

25.0 

22.5 

90.0 

130.0 

44.0 

47.9 

20.0 

21.5 

26.S 

20.0 

20.0 

20.0 

21.0 

20.0 

20.0 

23.5 

21.0 

22.2 

22.2 

21.0 

24.4 

23.4 

l l 
F 

F 

F 

8 

F 

F 

-
-
F 

F 

8 ' 

8 

8 

8 

F 

-
F 

-

-
-
-
F 

F 

-
• 
F 

F 

F 

F 

F 

-
F 

-
F 

F 

-
F 

B 

Dapth 
(m) 

332 

523 

163 

425 

287 

163 

336 

38 

146 

154 

237 

290 

310 

215 

64 

283 

SOS 

162 

-
-
-

141 

79 

259 

192 

56 

50 

SO 

51 
95 

70 

183 

229 

136 

117 

-
54 

300 

l l . 
D 

D 

D 

Gradients 
Ccikm) 

K B S 

48 -

-
-

D 75 40 -

D 

D 
-
-

L 37 37 -

-
D 

D 

D 

-
92 -

-
-

D 38 42 -

L 27 - -

D 35 47 -

D 

L 

D 

L 

-
-
-

. 
• 58 -

• 58 -

-
. 
. 

D 200 - -

D 

-
-
D 

L 

D 

L 

D 

D 

L 

-
D 

D 

-
D 

D 3 

. 

. 

. 
• 

160 -

. 
176 -

-
-

77 -

-
-
-
-
-

5 38 -

t i 
l l 
. 
-
-

53 

-
-
-
-
• 
-
-

60 

-
55 

-
-
-
-

-
-
-
-

Flow 
(l/m) 

6510 

5678 

1514 

-
2082 

783 

-
114 

-
3785 

-
-
-
-

288 

-
376 

-

-
-
-

38 

30 

-
23 

57 

-. 
-
-

231 

-
-

2120 

57 

34 

-
-

-

Row 
type 

_ 
P 

P 

-
P 

P 

-
-
-
P 

-
-
-
-
P 

-
P 

-

-
-
-
N 

P 

P 

P 

-
-

-

S.W.L. 
(m) 

40 

32 

A 

-
40 

39 

-
8 

-
46 

-
-
-
-

44 

-
237 

-

-
-
-
A 

64 

91 

152 

24 

-
-
-

63 

-
-

104 

40 

-
-
-

-

Refaraneas 

22.25.26,40,41.44 

30 

30 

4,5,6,22,25,26 

44 

44 

22,25,26,37 

40 

22,25,26,40 

44 

37 

4,5.22.25,26 

4 

4,5,26 

44 

22,25,26 

44 

22,25,26,37 

17,22 

17,22 

18,19,21,29 

20 

•-
44 

40 

40 

44 

22,25,26 

31 

22,25,26,31 

44 

31 

22,25,26,31 

40 

44 

44 

31 

27 

22,25,26,33 

o 
m 
T 

2 
g 
o 
2 

vo 



A p p e n d i x A . Descriptive and thermal data for wells and springs (continued) i 
I.D. * 

YA002S 

YA003 

YA004 

YAOOS 

YA006 

YA007 

YAOOS 

YA009 

YA010 

YA011 

YA012 

YA013 

YA014 

YA015 

YA016 

YA017 

YA018 • 

YA019 

YA020 

YA021 

YA022 • 

YA023 

YA024 

YA025 

YA026 

YA027 

YA028 

YA029 

YA030 

YAQ31 • 

YA032 

YA033 

YA034 

YA035 

YA036 

YA037 • 

YA038 

YA039 

YA040 • 

YA041 

YA042 

YA043 

YA044 ft 

YA045 * 

Stta name 

Mount Adams Fumaroles 

Mabton 

Flower 

Boast Farms 

Johnson, Ray Y. 

Leyendekker, Arthur 

Green Acre Farms, Inc. 

John, Mary 

Shinn 

Del Monte 

— 
Van De Gralf Orchards, inc. 

Ramirez, Christi 

Washington Fruit & Produce 

Grandview City, well no. 14 

Grandview City, well no. 4 

Grandview City, weil no. 15 

John Haas, inc. 

White Swan Fairgrounds 

— 
Showaway, Ida 

Decker, Be r tC , 2 

Decker, Bert. Jr., (Decker 3) 

Decker, Bert C. 

Decker & Sons (Decker 4) 

Napyer, Louis 

Shellenberger, Norman, 3 

Green Acre Farms, Inc, 

Darrow 

Decker Rancli (Decker 7) 

Corpus, Laura 

Eisenbeis, Chuck 

Oneil, Viola 

Oneal, Kari 

Gibson, Joann 

Toppenish Cily 7 

Yakima Indian Nation Land Ent, 

Gamache, Amos 

Toppenish City 6 

Brownlee, Larry 

Duim, Garrett 

Granger City 

Phillips, Lena 

Sunnyside City 4 

Data 

. 
-
-
-
-
-
-

1973/11/27 

-
1974/05/22 

-
1982/08/19 

-
-
-
-

1994/01/19 

-
1989/09/13 

-
1974/04/11 

1974/06/13 

1969/09/15 

19S9A)9/26 

1989/09/15 

1989/09/12 

19S9A)9/14 

1989/08/23 

. 
1989/09/26 

1973/11/27 

1992/08/04 

-
1989/07/19 

-
1974/09/19 

-
1992I08I0S 

1974A)9/19 

1992/08/04 

1963/07/15 

1966/04/16 

1974/05/23 

1970/10A)6 

Lat. 
CN) 

46.203 

46.209 

46.191 

46.169 

46.162 

46.158 

46.301 

46.269 

46.236 

46.232 

46.279 

46.275 

46.267 

46.300 

46.262 

46.250 

46.250 

46.224 

46.377 

46.359 

46.359 

46,337 

46,323 

46,319 

46,330 

46,330 

46,314 

46,305 

46,377 

46,305 

46,359 

46,337 

46,319 

46,319 

46,315 

46,381 

46.381 

46,377 

46,373 

46,326 

46,384 

46,341 

46,316 

46,325 

Long. 
CW) 

121.493 

120.000 

120.013 

120.049 

120.048 

120.048 

120.645 

120.169 

120.164 

120.169 

120.021 

120.011 

120.001 

119.880 

119.888 

119.917 

119.928 

119.991 

120.719 

120.666 

120.666 

120.661 

120.651 

120.677 

120.696 

120.703 

120.657 

120.630 

120.592 

120.624 

120.440 

120.446 

120.488 

120.483 

120.477 

120.326 

120.332 

120.371 

120.316 

120.332 

120.166 

120.183 

120.195 

120.011 

Twp. 
N. 

08 

08 

08 

08 

08 

08 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

09 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Rng. 

10E 

??F 

??F 

??F 

22E 

22E 

17E 

21E 

21E 

21E 

22E 

22E 

22E 

23E 

23E 

23E 

23E 

23E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

18E 

ISE 

19E 

19E 

19E 

19E 

19E 

20E 

20E 

20E 

20E 

20E 

21E 

21E 

21E 

22E 

Sac. 

01 

01 

11 

22 

22 

23 

01 

15 

26 

27 

11 

12 

13 

01 

13 

22 

22 

31 

OS 

14 

14 

23 

26 

27 

28 

28 

35 

36 

05 

31 

16 

21 

30 

30 

32 

04 

04 

06 

09 

28 

03 

22 

S3 

25 

Part, 
aac. 

Q 

G 

J 

D 

M 

N 

D 

H 

M 

R 

J 

P 

H 

B 

SW4 

J 

L 

F 

Q 

D 

D 

L 

J 

Q 

B 

C 

B 

R 

Q 

N 

A 

K 

Q 

R 

D 

L 

M 

N 

A 

E 

H 

E 

B 

F 

| £ 

50.0 

23.0 

22.0 

20.0 

22.2 

23.9 

27.8 

21.0 

28.5 

22.0 

20.3 

21.0 

20.0 

21.1 

22.8 

21.2 

26.0 

21.1 

20.0 

22.0 

20.5 

20.3 

24.5 

29.0 

24.5 

20.0 

24.5 

23.5 

20.6 

23.S 

20.0 

20.5 

20.2 

23.0 

21.1 

23.5 

20.0 

27.0 

20.6 

20.5 

23.0 

21.1 

21.0 

20.0 

I 
. 
8 

8 

F 
F 

F 

F 

-
8 

B 

8 

-
F 

F 

F 

8 

F 

F 

-
8 

8 

B 

F 

8 

8 

-
B 

F 

8 

8 

-
-
F 

-
F 

8 

F 

-
8 

-
-
F 

-
B 

(m) 

Gradients 
(°C/km) 

A B S 

i f 
| S Row Row S.W.L. 
x S . (l/m) typa (m) Rafaraneaa 

329 D 36 33 - -
166 D 43 62 - - 4928 P 

266 D 
309 D 
311 D - - - - 9462 P 
572 D - - - - 6813 P 

13 - - - - - ISI 
295 D - 43 52 -
35 D - 286 - -
166 D 43 43 52 -
95 2271 
49 D - - - - 378 P 
85 D - - - - 3535 P 
291 D - - - - 7570 P 
429 D 
394 D - - - - 7570 P 

121 D - - - - 1325 P 

59 

35 D 

23 D - 370 - -

213 D - 39 39 - 6056 

305 0 - 39 - - 3478 

460 0 • SO 39 - 5676 

268 D - 39 39 - 6813 

99 64 

245 D - 38 39 - 6435 

297 D - - - -

202 D - 37 34 -

318 D - 37 39 -

18 38 

19 38 

254 D 

254 160 -

64 D - - - - 64 P 

312 D - 34 - - 8895 

19 D - - - - 1136 P 

11 227 -

256 D - 27 - -

16 76 
236 . . . . . 

77 D - - - - 3785 N 

13 227 -

480 D - - - - 4542 

82 

83 

81 

162 

1 

6 

15 

36 

57 

49 

11 

10 

3 

29 

28 

60 

32 

63 

75 

113 

82 

S 

3 

3 

4 

3 

21 

A 

2 

23 

17.22 

2.22,25,26 

2,22.25,26,37 

42 

42 

42 

42 

40 

2,6,22,25,26 

2,22,25,40 

2,6,22,25 

40 

42 

42 

42 

2 

42 

42 

40 

2 

22,25.40 

2.22,25.26.40 

i2,22.2S.26,40 

2,22,25,40 

2,22,25,26,40 

40 

2,22,25,26,40 

40,42 

2,6,22,25,26 

2̂ 22,25,26,40 

40 

40 

10 

40 

42 

2,22,25,26,40 

42 

40 

2,6,22,25,26,40,41 

40 

40 

10,42 

40 

2,40 

i 
o 

r 
Vi 

O 
tn 
CO 

O 
Tl 

s 
Vi B z o i 



Appendix A. Descriptive and thermal data for wells and springs (continued) 00 

LD. * 

YA046 

YA047 

YA048 

YA049 

YA050 » 

YA051 • 

YA052 

YA053 

YA054S 

YA05S 

YA0S6 

YA0S7 * 

YA0S8 » 

YA0S9 

YA060 • 

YA061 

YA062 

YA063 

YA064 

YA06S • 

YA066 

YA067 • 

YA06S • 

YA069 

YA070 

YA071 

YA072 

YA073 

YA074 • 

YA07S 

YA076 

YA077 

YA078 

YA079 

YA080 

YA081 . 

YA082 

YA083 

YA084 

YA085 

YA086 

YA087 

YA088 

YA089 

Stta name 

Sunnyside City 3 

ONR Snipes Mountain 

Luther, Joe 

l^ewhouse, Steve & John 

Sunnyside City 7 

Sunnyside City 6 

Evans, Bill 

White, John 

Simcoe Soda Springs 

Pace, W. B. 

Goudy, Steve 

Gowdy, Albert A. 

Mount Adams Seed 

Decker & Sons 6 

Stephenson, C. and H. 

Dufault, Maurice 

Stephenson 

Stephenson, C. and H. 

Adams, Dee 

Siegner, Monte 

Polreir, Ray 

Carison, Sarah 

Harrah City 

Rowe, Maurice 

Knight, Rick 

Barkes, Ray 

CL & Frank 

Wapato Irrigation Project 

Wapato City, well no. 5 

Wapato City 

Johnson, F. 

Lynch, 8. 

Everts & Walsh, John & Don 

Strothers, Kelly 

Young, James 

Green, Clayton, & Babcock 

Peters, Charies A. 

Morrison Fruit Co., inc. 

Narduzzi, Ermanno 

Rashlord, George B. 

Schmidt Orchards, Inc. 

Soost Brothers 

Weatherly, B. 

Dahl, T. 

Data 

1983/07/19 

-
-

1983/07/19 

1994/04/08 

1994/04/08 

-
-
-
-

1989/08/22 

1982/08/18 

1974A>6/13 

1989/08/31 

1989/09/14 

1974/10/01 

-
1989/08/09 

1989/09/15 

1974/10/01 

1974/07/10 

1974/03/06 

1994/01/19 

1974/07/10 

1974/07/11 

1971/03/18 

1974/09/30 

1989/08/25 

1994/01/19 

-
1977A)9/19 

1977/06/08 

1982/06/10 

-
1977/03/22 

-
1967/03A)2 

-
. 
-
-

1977/06/30 

-
- • 

Lat. 
CN) 

46.325 

46.326 

46.326 

46.312 

46.311 

46.322 

46.315 

46.312 

46.452 

46.406 

46.395 

46.395 

46.473 

46.466 

46.468 

46.436 

46.442 

46.443 

46.432 

46.450 

46.443 

46.410 

46.410 

46,407 

46,396 

46,392 

46,456 

46,446 

46,439 

46,446 

46.467 

46.464 

46.471 

46.471 

46.468 

46.464 

46,475 

46.457 

46.453 

46.453 

46.439 

46.435 

46.474 

46.467 

Long. 
CW) 

120.011 

120.121 

120.105 

120.116 

120.016 

119.998 

119.875 

119.880 

120.95S 

120.762 

120.803 

120.803 

120.640 

120.661 

120.682 

120.656 

120.705 

120.693 

120.745 

120.582 

120.588 

120.535 

120.540 

120.614 

120.546 

120,556 

120.498 

120.413 

120.413 

120.419 

120.268 

120.252 

120.273 

120.294 

120.326 

120.336 

120.357 

120.304 

120.273 

120.257 

120.268 

120.252 

120.215 

120.241 

Twp. 
N. 

10 

10 

10 

10 

10 

10 

10 

10 

Rng. 

22E 

22E 

22E 

22E 

22E 

23E 

23E 

23E 

ISE 

16E 

16E 

16E 

17E 

17E 

17E 

17E 

17E 

17E 

17E 

ISE 

ISE 

18E 

ISE 

ISE 

ISE 

ISE 

19E 

19E 

19E 

19E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

21E 

21E 

Sac. 

25 

SO 

30 

31 

36 

30 

36 

36 

09 

25 

34 

34 

01 

02 

03 

14 

16 

16 

19 

09 

17 

26 

26 

30 

34 

34 

07 

14 

14 

15 

01 

01 

02 

03 

04 

05 

06 

10 

11 

12 

13 

13 

05 

06 

Part, 
sac. 

F 

E 

H 

F 

E 

M 

A 

G 

P 

Q 

K 

K 

F 

LorP 

L 

Q 

F 

H 

C 

N 

H 

L 

M 

Q 

J 

P 

E 

D 

M 

A 

M 

R 

H 

H 

L 

R 

A 

F 

J 

K 

M 

R 

8 

L 

ii? 

21.0 

20.6 

22.2 

21.5 

24.4 

24.0 

26.7 

23.0 

32.0 

25.4 

22.5 

23.5 

24.2 

25.5 

25.5 

21.0 

31.6 

20.8 

21.5 

23.0 

20.5 

26.4 

27.5 

21.5 

22.0 

20.0 

20.5 

23.0 

21.0 

20.S 

28.1 

21.5 

23.S 

20.0 

22.2 

21.1 

22.0 

20.0 

22.2 

22.2 

23.3 

29.2 

28.5 

29.2 

l l 
. 
F 

F 

-
F 

F 

8 

8 

-
8 

-
8 

8 

8 

8 

-
8 

8 

-
B 

-
B 

F 

-
-
F 

-

F 

8 

8 

8 

-

S 

8 

B 

Dapth 
(nr.) 

354 

270 

91 

128 

322 

145 

401 

284 

-
333 

137 

139 

358 

265 

301 

-
302 

233 

154 

122 

-
16 

448 

-
-

156 

-
20 

305 

179 

457 

351 

206 

242 

155 

183 

190 

108 

19S 

248 

230 

366 

379 

364 

l l 
. 
D 

D 

-
D 

D 

D 

D 

-
D 

-
D 

D 

D 

D 

-
D 

D 

-
D 

-
D 

D 

-
• 
D 

-

D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Gradients 
(°C/km) 

A B S 

- 37 

- 39 

-
- 40 

-
- 68 

- 34 

- 51 

- 44 

-
- 62 

- 38 

-
. 90 

-
- 900 

-
-
-
• 

-
-

- 41 

- 38 

- 27 

-
-
-
-
- 49 

-
-
-
-
- 52 

- 42 

- 47 

34 

34 

-
34 

-
34 

34 

34 

34 

34 

48 

40 

40 

ff 
5 5 Flow 
x l . o/m) 

1400 

6245 

568 

189 

4164 

3406 

-
3785 

-
-

45 

57 

2631 

6435 

4391 

-
-

76 

49 

-
• 

38 

1211 

-
• 

-
-

227 

5678 

• 
-
-

132 

-
-

6900 

-
-

2271 

1892 

4731 

-
-

-

Row 
type 

. 
P 

P 

-
P 

P 

-
P 

P 

P 

P 

P 

P 

P 

-
-
-

S.W.L. 
(m) 

4 

9 

12 

14 

3 

A 

-
150 

-
-

,106 

105 

34 

29 

59 

-
-
4 

118 

-
-
4 

7 

91 

-
-
S 

6 

2 

-
-
-

69 

111 

-
53 

-
46 

27 

76 

43 

-
-
-

Rafaraneaa 

40 

42 

42 

40 

40,42 

-
2,3,22,25,26,37 

2,22,25,26,42 

32 

2,22,25,26,33 

40 

2,22,25,26,40 

2,22,25,26,40 

2,22,25,26,40 

2,22,25,26,40 

40 

2,6,22,25,26 

2,22,25,26,40 

40 

2,22.25,26,40 

40 

2,22,25,40 

42 

40 

40 

10 

40 

40 

42 

2,6,22,25,26 

2,3,10,22,26.26 

2.3.10.22.25.26 

40 

42 

10 

42 

10.22,25,26 

42 

42 

42 

42 

2,3,10.22,25,26 

2,22,25.26 

2.3.22,25.26 

^ 

T l 

5 
n 

o 
2 
1 

vo 

Q 

M 

vo 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. 

YA090 

YA091 

YA092 

YA093 

YA094 

YA095 

YA096 

YA097 

YA098 

YA099 

YAIOO 

YA101 

YA102 

YA103 

YA104 

YA105 

YA106 

YA107 

YA108 

YA109 

YA110 

YA111 

YA112 

YA113 

YA114 

YA115 

YA116 

YA117 

YA118 

YA119 

YA120 

YA121 

YA122 

YA123 

YA124 

YA125 

YA126 

YA127 

YA128 

YA129 

YA130 

YA131 

YA132 

YA133 

* Stta nama 

Vaiiey Fanns 

Dahl, T. 

Clyde 

Lynch, Bob 

Roza investment Co. 

Garretson 

Clyde, Pat 

DNR Ramsier 

Clyde 

Gammie, W./Lloyd Garretson Co. 

Schmidt, Dave 

Leach, Meier, Olsen 

Schmidt, Dave 

J J & G Investment 

Baldwin, John 

Hanrahan, P. 

Ambrose Farms 

— 
Van Leuven, Miles 

Houghton Farms 

Sandlin. J. 

Sandlin Farms, Inc., 2 

Best, Peter C. 

De La Chapelle, Charies 

Gay, H. 

Monson, Arvid 

— 
Evans Fruit 

Spauld R. 

Rowe Farms 

Rowe Farms 

De La Chapelle, 2 

De La Chapelle, C. 

Shelton, C. L. 

White 

Ridout, Tom 

Cohodas-Lancaster-Frank Co. 

Palmer, Don 

Catlin, Ida 

Hull Ranches, Inc. 

• Wiley, Robert 

Vaiiey Roz Orchards, Inc. 

EyIe, Alex 

ft Hansen Fruit 

Date 

. 
-
-
-

1983A)7/15 

-
-

1979/11/13 

-
1980/11/12 

-
-
-
-
-

1977/06/20 

-
-
-
-
-

1983A)6/09 

-
1982/08/21 

-
1962/08/20 

-
-
-
-
-
-
-

1973/06/06 

-
-
-
-
-
-

1972/05/22 

1989/08/17 

1989/08/29 

1974/06/14 

Lat. 
CN) 

46.464 

46.464 

46.460 

46.457 

46.457 

46.458 

46.446 

46.435 

46.446 

46.446 

46.435 

46.435 

46.440 

46.431 

46.431 

46.424 

46.432 

46.424 

46.432 

46.428 

46.428 

46.428 

46.424 

46.413 

46.395 

46.421 

46.421 

46.408 

46.409 

46.406 

46.406 

46.416 

46.413 

46.539 

46.531 

46.535 

46.553 

46.559 

46.556 

46.531 

46.535 

46.509 

46.505 

46.501 

Long. 
(•W) 

120.241 

120,236 

120,231 

120,241 

120,241 

120,223 

120,200 

120,200 

120.216 

120.226 

120.216 

120.231 

120.239 

120.210 

120.226 

120.226 

120.195 

120.189 

120.184 

120.184 

120.174 

120.174 

120.174 

120.158 

120.132 

120.121 

120.079 

120.026 

120.079 

120.100 

120.100 

120.116 

120.110 

120.773 

120.816 

120.659 

120.709 

120.714 

120.714 

120.667 

120.693 

120.540 

120.535 

120.551 

Twp. 
N. 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Rng. 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

22E 

??F 

22E 

22E 

22E 

22E 

22E 

22E 

16E 

16E 

16E 

17E 

17E 

17E 

17E 

17E 

ISE 

ISE 

ISE 

Sac. 

06 

06 

07 

07 

07 

08 

16 

16 

17 

17 

17 

18 

18 

20 

20 

20 

21 

21 

22 

22 

22 

22 

22 

26 

36 

19 

21 

26 

28 

29 

29 

30 

SO 

12 

15 

17 

04 

05 

05 

14 

16 

23 

26 

27 

Part, 
sac. 

P 

Q 

A 

F 

F 

NW4 

C 

P 

8 

D 

Q 

R 

-
A 

D 

M 

8 

J 

D 

E 

Q 

Q 

K 

F 

K 

N 

N 

K 

M 

N 

N 

C 

G 

N 

E 

D 

N 

H 

J 

E 

A 

N 

C 

G 

|S 
25.6 

29.6 

33.1 

30.6 

27.5 

33.1 

24.7 

28.1 

24.8 

36.1 

28.9 

22.8 

28.9 

25.0 

20.6 

22.2 

27.0 

20.0 

20.0 

20.0 

24.0 

35.2 

25.6 

25.5 

21.5 

21.0 

22.3 

30.7 

21.5 

29.6 

29.6 

29.9 

47.8 

25.2 

21.5 

20.0 

24.4 

21.7 

20.0 

21.1 

22.2 

26.0 

24.5 

23.6 

l l 
F 

B 

8 

F 

-
8 

8 

S 

8 

F 

F 

F 

F 

F 

F 

-
B 

F 

F 

F 

8 

8 

8 

-
B 

-
8 

8 

8 

B 

8 

8 

8 

8 

8 

8 

" 

B 

Dapth 
(m) 

364 

393 

510 

-
494 

510 

269 

427 

273 

593 

489 

175 

-
242 

313 

207 

279 

184 

261 

261 

304 

553 

335 

291 

213 

257 

207 

469 

210 

340 

434 

324 

829 

269 

179 

110 

340 

87 

113 

291 

265 

418 

130 

305 

l l 
D 

D 

D 

-
-
D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

• 
D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

. 
D 

Gradients 
(°C/km) 

A B S 

. 
-
-
-
-

31 

-
41 

41 

-
-
-

-
-
-
-
-
-
-

33 

29 

43 

49 

. 
45 

41 

-
-

41 

-
52 

47 

54 

53 

-
-
-

40 

42 

43 

-
45 

-
46 

40 

43 

S3 

-
57 

43 

53 

59 

39 

" 

38 

. 
40 

40 

-
-

34 

-
40 

-
-
-
-
-
-
-

40 

40 

-
-
-

40 

40 

40 

-
40 

. 
34 

1? 
I I 

52 

65 

44 

67 

79 

Flow 
(l/m) 

4164 

4164 

-
1400 

1590 

-
-
-
-

2574 

1287 

5678 

1310 

530 

-
-
-

1665 

-
1703 

-
4164 

1136 

3785 

-
49 

-
-
-
-
-

5299 

-• 
3558 

-
68 

3134 

163 

76 

6056 

4921 

-

-

Row 
type 

P 

P 

-
P 

P 

P 

P 

P 

P 

-
-
-
P 

-
P 

-
P 

P 

-
-
-
-
-
-
-
-
P 

-. 
P 

-
P 

P 

P 

P 

P 

-
-

-

S.W.L. 
(m) 

98 

-
-

116 

149 

-
-
-
-

127 

120 

60 

120 

98 

82 

-
-

104, 

116 

116 

-
132 

121 

114 

-
126 

-
191 

-
-
-

173 

-
-
-

28 

106 

59 

68 

31 

21 

117 

-

Refaraneas 

42 

2.3.22.25,26 

2 

42 

40 

2,5,26 

3 

2,3,5,10,26 

5,26 

10,42 

42 

42 

42 

42 

42 

2.3,10,22,25,26 

2,22,25,26 

42 

42 

42 

2,22,25,26 

2,3,5,26,40,42 

2,22,25,26,42 

40 

2,3,22,25,26 

40 

2,6,22,25,26 

2,3,26,42 

5,26 

22,25,26 

2,3 

5,26,42 

2,22.25,26 

2,3,5,10.22,25,26 

26 

42 

42 

42 

42 

42 

2,22,25,26,40 

40 

40 

2,22,25,26,40 

i f 

JS 

m -
O 

S 
& 
2 
r 

s 
5 
Q 
T l 

$ 
Vi s 

i S 

vo 



Appendix A. Descriptive and thermal data for wells and springs (continued) K> 

I.D. * 

YA134 ft 

YA135 

YA136 

YA137 « 

YA138 

YA139 

YA140 

YA141 ft 

YA142 

YA143 

YA144 

YA145 

YA146 

YA147 

YA148 

YA149 

YA1S0 

YA151 

YA152 

YAISS 

YA154 

YA155 

YA156 

YA157 

YA158 

YA159 

YA1S0 

YA161 

YA162 

YA163 

YA164 

YA165 

YA166 

YA167 

YA168 

YA169 

YA170 

YA171 

YA172 

YA173 

YA174 

YA175 

YA176 

YA177 

Stta nama 

Hansen Fruit 

Keller. Walter 

St. Clair, Ray, 2 

Mount Adams Seed, 2 

St. Clair 

Nyberg, Herbert 

Mount Adams Seed, 3 

Moxee City 1 

East Vaiiey School District 

Odom, Matt 

Laird, Robert 

Bruwilett? 

DNR Gangle 

Miocene Petroleum 

Olson, Dale 

Stark West Orchards 

Stepniewski 

Deeringhoff, F. E. 

Buwalda and Haines 

Holland No. 2 

Regimbal 

Holland 1 

Clark 1 

Peck, J. W. 

Ellens 1 

Dickson 

Gano, James H. 

Longevin 2 

Longevin 1 

Haines 

Sauve, J. 

Walters, David 

Bradlord 

Allwardt 

Allwardt, Mona and Cari 

Hill', E. S. 

S. Martinez Livestock, inc. 

Charron, S. 

Roy Farms, Inc. 

— 
DNR Elephant Mountain 

Brulotte, L. 

Logan 

Logan, W. 

Oata 

1974/06/14 

1989/08/30 

1965/04A)1 

1974/05/23 

-
1974/05/23 

1970/05/11 

1994/04A)8 

1994/04/08 

1990/03/01 

-
-
-
-
-

1968/10/03 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- ' 
-
-

Lat. 
CN) 

46.501 

46,494 

46,480 

46,487 

46,464 

46,490 

46,490 

46,551 

46,552 

46,537 

46,537 

46,537 

46,533 

46,533 

46,519 

46,508 

46,494 

46,551 

46,561 

46.554 

46.551 

46.551 

46.561 

46.556 

46.544 

46.548 

46.547 

46.544 

46.544 

46.541 

46.537 

46.542 

46.548 

46.537 

46.537 

46.542 

46.537 

46.522 

46.533 

46.533 

46.526 

46.533 

46.497 

46.493 

Long. 
CW) 

120.546 

120.562 

120.610 

120.588 

120.598 

120.567 

120.572 

120.382 

120.380 

120.445 

120.445 

120.406 

120.440 

120.471 

120.444 

120.450 

120.418 

120.325 

120.352 

120,352 

120,342 

120,342 

120,357 

120,364 

120,357 

120,337 

120,347 

120,347 

120,346 

120,336 

120,336 

120,344 

120,326 

120,325 

120,325 

120,322 

120,252 

120,258 

120,294 

120,331 

120,326 

120,362 

120,310 

120,310 

Twp. 
N. 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 
12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Rng. 

18E 

ISE 

18E 

18E 

18E 

ISE 

ISE 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

206 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20E 

20e 

20E 

20E 

Sac. 

27 

27 

31 

32 

32 

33 

33 

01 

01 

09 

09 

11 

16 

17 

21 

21 

27 

04 

05 

05 

OS 

05 

06 

06 

07 

OS 

OS 

OS 

08 

08 

08 

08 

09 

09 

09 

09 

12 

13 

15 

16 

16 

18 

27 

27 

Part, 
sac. 

H 

N 

R 

H 

L 

A 

8 

Q 

Q 

Q 

Q 
P 

A 

C 

8 

P 

R 

P 

D 

M 

Q 

Q 

A 

-
H 

A 

C 

F 

F 

J 

R 

-
C 

P 

P 

-
R 

Q 

A 

D 

L 

8 

M 

N 

|s 
29,6 

23,5 

22,2 

25,2 

27,9 

26,6 

28,0 

31,1 

13,0 

23,3 

23,3 

26.7 

22.0 

33.3 

20.0 

20,0 

20,6 

23,3 

20,7 

23,7 

22,9 

24,4 

22,9 

23,3 

22,9 

21.5 

25.6 

22.6 

22.3 

22,3 

24,0 

27,2 

22,9 

22,3 

20,0 

23,3 

30,0 

27,9 

25.6 

21.0 

29.2 

20.6 

27.5 

30.8 

l l 
8 

-
8 

8 

8 

8 

8 

8 

F 

B 

8 

F 

8 

B 

Dapth 
(m) 

311 

338 

479 

SSS 

379 

290 

323 

396 

ISO 

43 
52 

362 

153 

546 

-
110 

163 

191 

194 

209 

210 

224 

287 

252 

255 

160 

259 

255 

194 

275 

311 

366 

190 

247 

294 

191 

824 

376 

640 

154 

418 

316 

409 

396 

l l 
D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

-
D 

L 

D 

D 

D 

D 

D 

0 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

Gradients 
Ccnan) 

A B S 

39 

42 

36 

42 

-
48 

-

57 34 

-
-

37 34 

40 34 

47 34 

51 34 

45 41 

61 41 

-
-
-

58 • 

39 -

47 -

42 40 

-
SB -

44 40 

-
35 -

46 46 

ii 

66 

Flow 
(l/m) 

5450 

-
4164 

2631 

-
5299 

-
2271 

1041 

76 

189 

3830 

-
-

2233 

2498 

-
-

962 

595 

1652 

3398 

2277 

-
221 

-
-

1370 

680 

1672 

807 

-
1536 

1087 

2650 

-
-
-
-
-
-

5678 

-
-

Row 
type 

P 

P 

P 

P 

P 

-
-
P 

P 

-
-
N 

N 

N 

N 

N 

-
N 

- • 

-
N 

N 

N 

N 

-
P 

N 

P 

P 

-
-

S.W.L. 
(m) 

70 

-
64 

66 

-
64 

-
A 

104 

6 

6 

33 

-
-

62 

56 

-
-
A 

A 

A 

A 

A 

-
A 

-
-
A 

A 

A 

A 

-
1 

A 

1 

-
4 

-
27 

-
-

17 

-
- • 

Refaraneas 

2.22.25,26,40 

40 

2,40 

2,22,25,26.40 

2,6,22,25,26 

2,22,25,26,40 

2,10,22,25,26 

2,22,25,26,40 

2,6,22,25,26,42 

10,42 

4 2 

42 

26 

18,26 

42 

10,42 

26 

35 

35 

SS 

35 

35 

35 

27 

35 

35 

35 

35 

35 

35 

35 

27 

35 

35 

42 

27 

42 

2,3,22,25,26 

42 

22,25 

2.5.26 

42 

2.6.22.25.26 

2.3.22,25.26.33 

i 
k_rf 

n 

2 

vo 

i 
:5 
2J 

JS 



Appendix A. Descriptive and thermal data for wells and springs (continued) 

I.D. * 

YA178 

YA179 

YA1S0 

YA1S1 

YA182 

YA183 

YA184 

YAISS 

YA186 

YA1S7 

YA188 

YA189 

YA190 

YA191 

YA192 

YA193 

YA194 

YA195 

YA196 

YA197 

YA198 

YA199 

YA200 

YA201 

YA202 

YA203 

YA204 

YA205 

YA206 

YA207 

YA208 

YA209 

YA210 

YA211 ft 

YA212 

YA213 

YA214 

YA215 

YA216 

YA217 

YA21S 

YA219 

YA220 

YA221 

Stta name 

Clinger. Jasper 

Brooks. Lonnie 

Estes. M. 

Estes. Manrin 

DNR Cheyne Rd. 

DNR 

DNR Martinez 

Martinez, D. 

S. Martinez Livestock, Inc. 

Martinez Livestock, inc., 4 

Martinez, 1 

Martinez, D. T., 1 

Griswaid, P. 

Martinez, Simon 

Ekerich, W. M. 

Mariey Orchards 

Changala, Steve 

Mariey Orch. Black Rock Ranch 

Mariey Orchards 

Mariey Orchards 

Changala, S. 

DNR Black Rock 1 

Black Rock 

— 
Pyramid Orchards, 1 

Pyramid Orchards, inc. 

Barcott, Mark 

Pyramid Orchards 

Clark, Christopher 

Lowary, Kim 

Carrell 

Nob Hill Water Co., 3 

Yakima County Detention Center 

Yakima Creamery weil 

Congdon Orchards 

Wilson, George 

Hull Orchards, Inc. 

tvtob Hill Water Assoc. 

Yakima City, Kissel Pari( Well 

Ostrander, Terry L. 

Yakima Sheep Co. 

Yakima County Dump 

Terrace Heights 

Watkins 3 

Data 

. 
1983/07/15 

-
1978A)3/09 

1979/10/19 

-
-
-
-

1983A)7/14 

-
-
-
-
-
-
-
-

1983/07/14 

-
-
-
-
-

1983/07/13 

-
-

1983/07/13 

-
-

1983/07/13 

-
1994/01/18 

1984/11/38 

-
-
-

1991/04/24 

-
-
-

-

Lat. 
CN) 

46.503 

46.486 

46.479 

46.479 

46.479 

46.526 

46.526 

46.525 

46.522 

46.522 

46.509 

46.518 

46.508 

46.511 

46.497 

46.551 

46.521 

46.518 

46.508 

46.507 

46.504 

46.525 

46.525 

46.522 

46.601 

46.600 

46.624 

46.602 

46.602 

46.602 

46.634 

46.613 

46.602 

46.598 

46.587 

46.580 

46.566 

46.575 

46.576 

46.623 

46.623 

46.611 

46.608 

46.619 

Long. 
CW) 

120.336 

120.357 

120.310 

120.310 

120.263 

120.200 

120.200 

120,221 

120,221 

120,216 

120,234 

120,226 

120,221 

120,180 

120,220 

120.022 

120.011 

120.064 

120.079 

120.064 

120.090 

119.939 

119.944 

119,971 

120,763 

120,771 

120,674 

120,758 

120,705 

120,674 

120,511 

120,621 

120,621 

120,516 

120,595 

120,600 

120.632 

120.597 

120.547 

120.463 

120.427 

120.395 

120.390 

120.405 

Twp. 
N. 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

Rng. 

20E 

20E 

20E 

20E 

20E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

21E 

22E 

22E 

22E 

22E 

22E 

22 t 

23E 

23E 

23E 

16E 

16E 

17E 

17E 

17E 

17E 

ISE 

18E 

ISE 

ISE 

ISE 

18E 

ISE 

18E 

ISE 

19E 

19E 

19E 

19E 

19E 

Sac. 

29 

31 

34 

34 

36 

16 

16 

17 

17 

17 

19 

20 

20 

22 

29 

02 

13 

21 

21 

21 

29 

16 

16 

17 

24 

24 

11 

19 

21 

23 

12 

18 

19 

24 

29 

29 

31 

32 

35 

09 

10 

13 

13 

14 

Part, 
aac. 

AorH 

H 

N 

N 

P 

L 

L 

L 

P 

Q 

SE4 

D 

P 

L 

L 

R 

P 

A 

N 

R 

B 

J 

K 

P 

H 

-
N 

E 

G 

E 

A 

K 

G 

K 

H 

Q 

N 

NE4 

D 

N 

R 

L 

Q 

A 

|e 
24.4 

27.2 

25.9 

33.1 

29.0 

25.1 

26.7 

28.3 

21.1 

27.0 

21.7 

24.4 

25.2 

21.1 

22.2 

23.1 

30.7 

31.1 

23.0 

22.6 

23,0 

25.6 

25.0 

20.3 

27.5 

25.6 

26.7 

28.0 

20.6 

24.4 

24.8 

22.5 

23.3 

27.0 

32.8 

26.7 

21.1 

21.1 

20.6 

21.1 

20.0 

24.4 

25.0 

20.3 

l l 
F 

F 

8 

8 

L 

8 

S 

8 

F 

-
F 

B 

8 

F 

F 

-
8 

F 

-
8 

8 

8 

8 

S 

-

8 

B 

Dapth 
(m) 

118 

354 

274 

430 

547 

235 

230 

473 

245 

472 

288 

315 

315 

202 

259 

267 

518 

747 

436 

270 

430 

351 

225 

206 

448 

376 

123 

244 

107 

73 

201 

320 

248 

513 

617 

386 

354 

259 

357 

160 

104 

251 

211 

l l 
D 

D 

D 

D 

D 

D 

L 

D 

D 

-
D 

D 

D 

D 

D 

L 

D 

D 

-
D 

D 

D 

D 

L 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Gradients 
(°C/km) 

A B S 

. 
-

51 

49 

46 49 

46 -

48 55 

3 

5 

2 

33 

-
-
-

39 

39 

-
-

42 

7 40 

-
-
-

26 

• 58 

1 -

• 40 

61 

43 

47 

7 39 

. 
-

48 

48 

40 

42 

42 

42 

42 

43 

41 

41 

R 
, 
-
-
-

51 

65 

53 

39 

Flow 
(l/m) 

4 

946 

-
-

2062 

-
11544 

-
3936 

-
4164 

-
-

8172 

2271 

-
7059 

- , 
-

5488 

2650 

7930 

-
-

2271 

2332 

102 

341 

140 

102 

-
9932 

7040 

-
946 

1274 

2324 

-

-
-

2650 

-

Row 
type 

P 

P 

-
-
P 

- -
P 

-
P 

-
P 

-
-
P 

P 

-
P 

-
-
P 

P 

P 

. -
-
-
P 

P 

P 

P 

-
P 

P • 

N 

N 

N 

P 

N 

N 

-
-
P 

-

S.W.L. 
(m) 

114 

57 

-
44 

-
-

25 

-
64 

5 

64 

-
-

26 

122 

-
S3 

114 

-
-
-

136 

-
-

43 

24 

79 

107 

70 

58 

-
84 

12 

A 

A 

A 

56 

A 

A 

105 

29 

101 

-

Refaraneas 

42 

40.42 

2.3.22.25,26 

2,3,10,22,25,26,42 

2,3.5,10,26,42 

2,5 

26,42 

2,3,22,25,26 

42 

40 

42 

2,3,6 -

2,6,22,25,26,33 

42 

42 

22,25,26 

2,5,26,42 

42 

40 

2,3 

2,3,22,25,26,33 

2,3,26,42 

5 

2,26 

40 

42 

42 

40 

42 

42 

2,6,22,25,26 

40,42 

42 

2,18,26 

10,42 

13,35 

42 

42 

10,42 

42 

42 

42 

2,22,25,26 

2,5.26 
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Appendix 

I.D. * 

YA222 

YA223 

YA224 

YA225 

YA226 • 

YA227 

YA228 

YA229 

YA230 

YA231 

YA232 

YA233 

YA234 

YA235 

YA236 

YA2S7 

YA23S 

YA239 

YA240 

YA241 

YA242 

YA243 

YA244 

YA245 

YA246 

YA247 

YA248 

YA249 

YA250 

YA2S1 

YA252 

YA253 

YA254 

YA255 

YA256 

YA257 

YA258 • 

YA2S9 

YA260 

A . Descr ip t ive a n d thermal da ta for wel ls and spr ings (cont inued) 

Stte name 

Hardy, Dorothy 

Yakima County, well no. 3 

Country Club Dist. Water Co. 

Cascade Lumber Company (1925) 

Yakima County 
(heat pump well) 

Yakima Country Club, Inc. 

Country Club 

Rasmussen 

Yakima Sheep Co. 

Sundquist Fruit 

Champoux 

Fay, Gerald 

Yergen, R. 

Clark 4 

Claries 

Clark 2 

, Coombs 

Coombs, B., 2 

Larson Fruit 

Smith, Darrell, W. 

Martinez 

Martinez, D, T„ 2 

Changala, S„ 2 

DNR 81 Tieton 

Rowe Farms, Inc, 

Muzzall, Steve 

Rsher, Hariand 

French, Bruce 

Bauman, Ed, 

Zirkle, W, H, 

Strawn Nursing 

Eberle, Rot>ert 

WA State Hwy. 539 

Roche Fruit Company 

Roche Fruit Co. 

— 
US Amy, 

Yalcima Firing Cen., 1 

DNR Wenas 

Data 

. 
1993/12/13 

-

1994A)1/18 

-
-
- • 

-
1983/07/13 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1983A)7/12 

-
-

19SaW/D9 

-
1982/08/17 

-
-
-

1955/10/05 

-

Lat. 
CN) 

46.619 

46,609 

46,608 

46,614 

46,605 

46,601 

46.594 

46.604 

46.604 

46,594 

46,601 

46,586 

46,590 

46,568 

46,568 

46,568 

46,568 

46.568 

46.565 

46.564 

46.572 

46.572 

46.619 

46.674 

46.697 

46.689 

46.696 

46.700 

46.696 

46.689 

46.660 

46.653 

46.714 

46.695 

46.695 

46.6SS 

46.677 

46.755 

46.751 

Long. 
CW) 

120.457 

120.463 

120.447 

120.497 

120.505 

120.437 

120.442 

120.384 

120.369 

120.379 

120.352 

120.337 

120.364 

120.368 

120.374 

120.373 

120.331 

120,337 

120,336 

120,300 

120,173 

120,173 

120.009 

121.029 

120.642 

120.648 

120.537 

120.564 

120.564 

120.601 

120.611 

120.605 

120.415 

120.462 

120.478 

120.468 

120.452 

120.637 

120.638 

Twp. 
N. 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

15 

15 

Rng. 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

20E 

20E 

20E 

20E 

SOE 

20E 

20E 

20E 

20E 

20E 

20E 

21E 

21E 

22E 

14E 

17E 

17E 

ISE 

ISE 

ISE 

18E 

18E 

18E 

19E 

19E 

19E 

19E 

19E 

17E 

17E 

Sac. 

16 

16 

16 

18 

19 

22 

22 

24 

24 

19 

20 

28 

30 

31 

31 

' 31 

S3 

33 

33 

34 

34 

34 

13 

25 

13 

24 

14 

15 

15 

20 

32 

32 

11 

16 

17 

20 

28 

25 

36 

Part, 
sac. 

C 

N 

R 

D 

F 

M 

A 

8 

N 

F 

E 

A 

K 

L 

L 

L 

M 

N 

R 

H 

H 

8 

E 

Q 

F 

Q 

L 

P 

G 

E 

Q 

L 

N 

P 

H 

8 

R 

A 

|€ 
20.0 

43.3 

23.9 

21,1 

20,0 

22,8 

20.0 

20.0 

44.5 

22.1 

23.3 

22.5 

24.2 

22.9 

24.2 

24.6 

23.2 

30.2 

27.8 

21.1 

21.2 

23.8 

30.7 

24.2 

20.6 

23.3 

20.0 

20.5 

21.1 

29.5 

20.6 

22.2 

20.0 

23.2 

27.8 

21.7 

21.0 

29.2 

30.1 

l l 
F 

8 

F 

F 

F 

F 

8 

8 

8 

8 

8 

-
B 

F 

F 

F 

8 

8 

F 

F 

8 

B 

8 

8 

F 

F 

F 

-
F 

8 

-
F 

-
8 

F 

F 

B 

8 

8 

Dapth 
(m) 

146 

738 

456 

764 

249 

220 

82 

230 

230 

255 

215 

206 

289 

293 

305 

313 

227 

446 

496 

184 

290 

313 

517 

153 

207 

75 

111 

235 

75 

325 

24 

17 

190 

268 

460 

123 

183 

598 

596 

l l 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-
D 

D 

-
D 

-
D 

D 

D 

D 

D 

Gradients 
("C/km) 

A B S 

. 
-
-

70 

26 

-
-

52 

-
-
-
-
-

39 

-
-
-

33 

-
-

93 

-
-
-
-
-
-
-
-
-
-
-
-

34 

. . 
42 

-

91 

35 

-
40 

52 

-
42 

-
-
-

48 

41 

-
-

40 

41 

-
92 

-
-
-
-
-

52 

-
-
-

46 

-
-

54 

29 

S3 

41 

-
41 

41 

-
41 

-
-
-

41 

41 

30 

II 
. 
-
-

-

-
-
-

77 

-
-
-
-
-
-
-
-
- • 

52 

87 

Flow 
(l/m) 

1628 

568 

4769 

568 

3596 

- , 
1514 

13342 

-
-
-

335 

883 

255 

-
-
-

341 

-
-
-
-
-

57 

76 

95 

163 

-
341 

114 

144 

-
4164 

2506 

; 

. -

Row 
type 

P 

N 

P 

N? 

P 

-
P 

P 

-
-
-
N 

N 

N 

-
-
-
P 

-
-
-
-
-
P 

P 

-
P 

-
-
P 

-
-
N 

P 

: 

-

S.W.L. 
(m) 

68 

A 

31 

A? 

12 

28 

-
114 

SO 

-
65 

-
A 

A 

A 

-
-

45 

92 

-
-
-
-

78 

64 

36 

126 

19 

-
7 

1 

116 

-
A 

-
4 

-

Rafersncas 

42 

43 

42 

42 

42 

42 

2,6,22,25,26 

2,22,25,26 

2,42 

2,3,22,25,26,42 

2,5,26 

40 

2,3,26 

35 

35 

35 

2,22,25,26 

2,3.26 

42 

42 

5,26 

2,3,6.22,25,26 

2 

5,26 

42 

42 

42 

40 

42 

2,3,22,25,26,37 

40 

42 

40 

2,3,22,25,26 

42 

42 
2.22,26,26,40,41 

34 

2,26 

i 
3 
in 
S 

1 
vo 

H 



Appendix B. Chemical data for thermal wells and springs 

NOTES: 

1. See the notes In Appendix A for explanations of I.D. and partial sections. 

2. Lower-case letters at the ends of I.D.s signify different analyses for the same well or spring 
system. 

3. Date is the date when the water sample was collected for chemical analysis. 

4. nd, nol detected; na, not analyzed. 

5. Conduct., conductivity. 

6. TDS, total dissolved solids, measured by evaporating a sample to dryness. 

7. Charge balance is an indication of the quality and (or) completeness of a chemical analysis. 
Analyses with charge balances more than 10 per cent greater than or less than 1,00 have 
been excluded from this table. Charge balances were calculated using a worksheet from 
Kindle (1991, p. 113) with a corrected conversion factor for HCO3 supplied by Mike Adams, 
University of Utah Research Institute (oral commun,, August 10,1993). Aqueous solutions 
are electrically neutral, so chemical analyses that are reasonably complete and of good 
quality should reflect that neutrality by yielding charge balances near 1.00. Charge bal
ance is the ratio of the sums of the negative, (anion) and positive (cation) ionic charges, 
quantified as milli-equivalents per liter, detected in the fluid (Kindle, 1991, p. 109): 

Charge balance ' 
Sum of anion concentrations (meq/L) 

Sum of cation concentrations (meq/L) 

The conversion factors to convert concentrations in milligrams per liter to mllli-equlvalents 
per liter are listed below. For dilute solutions (below about 7,000 mg/l) milligrams per liter 
and parts per million are approximately equal and may be used Interchangeably (Hem, 
1985, p. 55). 

Anion 

HCO3 
CO3 
SO4 
F 
NOs 
Cl 

Factor 

0.0167 
0.0333 
0.0208 
0.0526 
0.0161 
0.0282 

Cation 

Ca 
Fe 
K 
Li 
Mg 
Na 

Factor 

0.0499 
0.0358 
0.0256 

0.144 
0.0823 
0.0435 

8. Mass balance Is also an indication of quality and/or completeness of an analysis. Mass 
balance Is the ratio of total dissolved solids, determined by evaporating a water sample to 
dryness, to the sum of individually analyzed chemical species (Kindle, 1991, p. 109): 

Mass balance = 
Total dissolved solids (mg/L) 

Sum of individually analyzed species (mg/L) 

Mass balances were calculated using a worksheet from Kindle (1991, p, 113), A correction 
factor of 0.4917 was applied to the concentration of HCO3 because it is partly volatile (Mike 
Adams, University of Utah Research Institute, oral commun., August 10,1993). Mass bal
ances should, ideally, approach values of 1.00 for high-quality, complete analyses. When 
they are significantly greater than 1.00 it may be because SiOa (which is non-ionic in solu
tion and doesn't affect the charge balance calculation) Is not reported. When SiOa is re
ported, departures from 1,00 must be caused by failure to report some significant chemical 
species and/or analytical inaccuracy. If the charge balance is within 10 per cent of 1.00 
and Si02 is reported, then departures from 1.00 of the mass balance must be caused by 
offsetting anion and cation analytical errors, incomplete analyses, or inaccurate Si02 or 
TDS measurements. When no TDS is reported, the mass balance Is listed as zero In the 
table. Mass balance was not used as a criterion for excluding analyses from this table. 

9. References: Reference numbers correspond to the numbered references In the References 
Cited section. 

10. Samples dated 1994 were collected for this study and analyzed by the University of Utah 
Research Institute, Earth Science Laboratory. 
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Appendix B. Chemical data for thermal wells and springs (continued) 

I.D. 

AD001 

AD002 

ADOOS 

AD006 

ADOOS 

AD009 

AD023 

AD036 

AD0S9 

AD100 

ASOOIa 

ASOOIb 

ASOOSa 

ASOOSb 

BE001 

BEOOS 

BEOISa 

BEOISb 

BEOISc 

BE022 

BE031 

BE039 

BE044 

BE068 

BE074 

BE076 

BE078 

BE079 

BEOSO 

BE081 

BEOSS 

BE084 

BEOSSa 

BEOSSb 

Sita nama Data 

A D A M S C O U N T Y 

CMSP4P RR 

US Bureau of Reclamation 

Othello City 2 

Othello City 4 

Othello City 6 

Otheiio City 1 

Phillips, Robert, 4 

Othello City 3 

Jungblom Ranch 

Warden Hutterian 
Brethern, 7 

1960/10/18 

1971/10/06 

1955/08/02 

1970/10/27 

1994/04/07 

1942A)4/27 

1983/05/20 

1961/05/04 

198SA)5/19 

1983/05/25 

A S O T I N C O U N T Y 

Wash. Water Power Co. 

Wash. Water Power Co. 

Wash. Water Power Co. 

Wash. Water Power Co. 

2 

2 

5 

5 

1959/10/28 

1959/10/28 

1962/10/30 

1962/10/30 

B E N T O N C O U N T Y 

S P & S Ry 

US Army Corps of 
Engineers 

WDOETst./Ob8., 
Piezometer C 

WDOETst./Obs., 
Piezometer C 

WDOE Tst./Obs., 
Piezometer C 

Prosser City 5 

Mott, Studer 

WSU, lAREC, well 2 

Christen 

US Government 

Roberts Bros. 

US Government 

US Government ' 

US Government 

AEC 

US Government 

US Government 

US Government 

US Government 

US Government 

1966/07/18 

1971/09/24 

1972/08/03 

1972/08/04 

1972/10/05 

1994/01/19 

1970/11/17 

1994/01/19 

1970/10/12 

1970/11/19 

1970/09/11 

1977A)4/27 

1976/04/08 

1979/04/19 

1979/04/17 

1976/04A)8 

1979/04/17 

1978A)4/20 

1976A34/09 

1977/04/28 

Twp Rga. 
N. 

15 

15 

15 

15 

15 

15 

IS 

16 

18 

19 

10 

10 

11 

11 

04 

05 

07 

07 

07 

08 

08 

09 

09 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

28E 

28E 

29E 

29E 

29E 

29E 

32E 

29E 

SIE 

33E 

46E 

46E 

46E 

46E 

24E 

28E 

25E 

25E 

25E 

24E 

29E 

25E 

26E 

265 

24E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

26E 

Sac. 

08 

15 

OS 

03 

04 

04 

07 

34 

33 

07 

05 

05 

SO 

30 

03 

06 

36 

36 

36 

01 

22 

19 

27 

34 

20 

04 

07 

08 

09 

12 

13 

14 

15 

15 

s.% 

E 

D 

C 

J 

A 

A 

J 

R 

D 

R 

Q 

Q 

Q 

Q 

8 

R 

N 

N 

N 

K 

A 

B 

K 

R 

N 

N 

Q 

P 

L 

H 

H 

D 

C 

C 

pH 

7.9 

7.7 

8.4 

8.2 

8.9 

-
8.3 

8.6 

9.3 

S.S 

8.4 

8.4 

8.2 

8,3 

8,0 

8.2 

8.2 

8.2 

8.2 

6.6 

7,3 

6.2 

7.8 

8.8 

8.0 

7.7 

7.7 

7.9 

7.8 

8.0 

7.9 

7.8 

7.8 

7.7 

O 3 

416 

-
-
-

455 

397 

348 

393 

400 

310 

-
248 

-
303 

460 

-

• 

• 

505 

-
316 

-
-
-
-
-
-
-
-
-
-
-
-

TDS 
ppm 

292 

316 

279 

288 

350 

287 

-
294 

-
-

202 

199 

241 

-

306 

355 

317 

321 

298 

332 

922 

222 

286 

394 

202 

262 

307 

254 

255 

270 

272 

286 

276 

280 

Na 
ppm 

34 

54 

77 

70 

90 

78 

57 

81 

89 

62 

42 

42 

49 

49 

92 

98 

88 

92 

61 

107 

58 

29 

32 

120 

21 

17 

28 

23 

21 

41 

31 

21 

25 

24 

K 
ppm 

10 

29 

13 

13 

9 

12 

7 

12 

7 

8 

10 

10 

11 

11 

7 

18 

14 

14 

14 

13 

17 

9 

9 

15 

8 

5 

7 

6 

6 

8 

6 

6 

6 

6 

Ca 
ppm 

30 

10 

4 

8 

6 

4 

9 

3 

2 

4 

7 

7 

11 

11 

9 

7 

8 

5 

6 

2 

100 

21 

30 

1 

18 

43 

51 . 
40 

40 

25 

35 

50 

41 

46 

Mg 
ppm 

14.0 

4.7 

1.8 

4.8 

3.8 

3.5 

4.9 

O.S 

0.1 

1.7 

0.2 

0.2 

1.0 

1.0 

0.7 

1.9 

1.4 

1.4 

1.7 

nd 

72.0 

6.9 

12.0 

0.0 

11.0 

1S.0 

16.0 

11.0 

13.0 

7.9 

12.0 

15.0 

12.0 

14.0 

Fa 
ppm 

0.6 

-
-
-
-

0.0 

0.0 

0.0 

0.1 

0.0 

-
0.0 

-
0.0 

1.0 

0.0 

-

-

nd 

• 
nd 

-
-
-

0.0 

0.0 

-
-

0.0 

-
-

0.0 

0.0 

Al 
ppm 

-

. 
-
-

0.20 

-
0.00 

0.01 

0.01 

0.01 

nd 

• 
nd 

-
-
-

0.10 

0.01 

-
-

0.01 

-
-

0.01 

0.10 

SI02 
ppm 

65 

68 

54 

56 

86 

52 

66 

62 

110 

66 

65 

65 

66 

66 

48 

60 

61 

61 

52 

73 

53 

43 

59 

75 

56 

50 

39 

43 

47 

48 

43 

40 

40 

44 

B 
ppm 

. 
0.07 

0.05 

0.06 

-
-
-
-
-
-

-
-
-
-

-
0.10 

-

-

0.25 

0.03 

0.05 

0.16 

0.49 

0.02 

0.02 

0.02 

-
-

0.03 

-
-

0.02 

0.02 

Li 
ppm 

-
0.34 

-
0.02 

-
-
-
-
-
-

-
-
-
-

-
0.27 

-

-

nd 

0.03 

nd 

0.02 

0.02 

0.02 

0.01 

0.01 

-
-

0.02 

-
-

0.01 

0.01 

RE 

196 

180 

170 

180 

161 

183 

172 

170 

172 

172 

110 

113 

130 

128 

225 

210 

220 

230 

210 

264 

180 

162 

160 

150 

170 

170 

240 

180 

180 

180 

140 

200 

210 

210 

SO4 
ppm 

41.0 

49.0 

23.0 

30.0 

32.0 

28.0 

IS.O 

27.0 

12.0 

7.8 

8.9 

8.9 

25.0 

25.0 

0.0 

35.0 

18.0 

18.0 

24.0 

nd 

510.0 

18,0 

54.0 

0.0 

0.2 

39.0 

30.0 

28.0 

32.0 

45.0 

59.0 

47.0 

41.0 

34.0 

Cl 
ppm 

10.0 

13.0 

16.0 

14.0 

20.0 

15.0 

9.8 

14.0 

13.0 

6.8 

7.8 

7.8 

12.0 

12.0 

34.0 

32.0 

17.0 

18.0 

16.0 

13.0 

16.0 

7.2 

12.0 

81.0 

3.8 

8.3 

16.0 

14.0 

7.7 

3.6 

16.0 

8.2 

7.3 

7.7 

F 
ppm 

0.6 

O.S 

-
1.8 

4.2 

2.6 

1.8 

2.8 

4.1 

2.6 

1.1 

1.1 

0.9 

0.9 

1.6 

1.7 

1.1 

1.2 

1.1 

2.3 

0.4 

0.6 

0.4 

8.5 

0.6 

0.4 

0.4 

0.4 

0.4 

0.6 

0.6 

0.5 

0.4 

0.5 

HzS CDs 
ppm ppm 

0 

-
-
-

17 

0 

0 

6 

- 22 

5 

. 
- , 5 

-
2 

0 

-

-

-

na 16 

-
na nd 

-
-

NO3 
ppm 

0.7 

-
-
-
-

0.1 

0.2 

0.0 

0.1 

0.1 

. 
0.1 

-
0.0 

0.1 

-

-

-

na 

-
na 

ll 
1.01 

1.10 

0.93 

0.99 

0.99 

1.01 

1.03 

1.02 

1.07 

1.08 

0.95 

1.04 

1.01 

1.02 

1.02 

0.99 

0.98 

1.02 

1.05 

1,07 

1,01 

1,06 

1,01 

0,93 

1,02 

0,92 

0,97 

0,99 

0,95 

1,04 

0,95 

0,95 

1,07 

0,96 

3 1 
s s 

0,97 

1,00 

1,02 

1,01 

1.01 

1.01 

0.00 

1.01 

0.00 

0.00 

1.03 

0.98 

1.00 

0.00 

1.01 

0.99 

1.00 

0.99 

1.00 

0.93 

1.01 

1.03 

1.00 

1,05 

1,00 

1,00 

1,01 

1,00 

1,00 

1,01 

1.00 

1.00 

1.00 

1.00 

s 

cc 

41 

40 

40 

40 

— 
41 

16 

41 

16 

16 

40 

41 

40 

31 

31 

40 

40 

40 

40 

— 
40 

— 
40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

i 
S 
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"£ 
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Appendix B. Chemical data for thermal wells and springs (continued) 

I.D. 

BE085O 

BEOSSd 

BEOSS 

BE0S7 

BEOSS 

BE093 

BE096a 

BE096b 

BE096C 

BE09S 

BE099 

BEIOOa 

BEIOOb 

BE101 

BE102 

BEI OS 

BE106a 

BEI 06b 

BE106C 

BE106d 

8E106e 

BE106f 

BE106g 

BE106h 

BE110 

BEI13a 

BE113b 

BE118 

BEI 20 

BE123 

CLOOISa 

CLOOISb 

CL002Sa 

CL002Sb 

CL002SC 

CL002Sd 

COOOSa 

COOOSb 

COOOSc 

Sita nama 

US Govemment 

US Government 

US Govemment 

US Government 

US Government 

AEC 

US Government 

US Government 

US Government 

US Govt./Meeker 

— 
US Government 

US Government 

US Government 

US Government 

Hanlord. 199-B4-4 

US Govt./McGee. Chester 

US Govt./McGee. Chester 

US Govt./McGee. Chester 

US Govt./McGee, Chester 

US Govt./McGee, Chester 

US Govt./McGee, Chester 

US Govt./McGee, Chester 

US Govt./McGee, Chester 

US Government 

US Govemment 

US Government 

US Government 

Hanford 199-K-19 

US Government 

Data 

1978/04/20 

1979/04/20 

1979A)4/20 

1976/04/08 

1979/04/19 

1979/04/16 

1951/11/30 

1951/11/30 

1970/08/27 

1951/12/01 

1951/12/01 

1951/11/29 

1951/11/29 

1953/09/21 

1979/04/18 

1977/04/27 

1951/12/01 

1953/09/02 

1953/09/02 

1954/10/28 

1956/10/24 

1970/08/27 

1970/09/08 

1977/04/27 

1979/04/17 

1969/05/10 

1969/07/14 

1979/04/18 

1979/04/18 

1979A)4/17 

C L A L L A M C O U N T Y 

Olympic Hot Springs 

Olympic Hot Springs 

Sol Due Hot Springs(l) 

Sol Due Hot Springs(2) 

Sol Due Hot Springs 

Sol Duo Hot Springs 

C O L U M B I A 

Ferrel, Robert 

Ferrel, Robert 

Ferrel, Robert 

. 
-
-

, -
-

Twp Rga. 
N. 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

29 

29 

29 

29 

29 

29 

C O U N T Y 

19S4/0SA)2 

1961/01/27 

1961/01/27 

13 

13 

13 

26E 

26E 

26E 

26E 

26E 

27E 

24E 

24E 

24E 

24E 

24E 

24E 

24E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

25E 

26E 

26E 

26E 

26E 

26E 

27E 

OSW 

OSW 

09W 

09W 

09W 

09W 

SSE 

SSE 

SSE 

Sac. 

15 

15 

15 

18 

18 

IS 

25 

25 

25 

26 

26 

36 

36 

01 

03 

11 

30 

30 

30 

30 

30 

30 

30 

30 

31 

35 

36 

23 

32 
33 

27 

27 

32 

32 

32 

32 

26 

26 

26 

^ » 
£s 
C 

C 

J 

E 

G 

C 

E 

E 

E 

G 

G 

D 

D 

N 

Q 

H 

G 

G 

Q 

G 

G 

G 

G 

G 

R 

H 

H 

D 

L 

G 

K 

K 

C 

C 

C 

C 

E 

E 

E 

pH 

7.8 

7.8 

8.0 

7.8 

7.8 

7.9 

7.8 

7.8 

8.0 

7.8 

7.8 

7.7 

7.7 

7.6 

7.5 

7.6 

7.8 

7.7 

7.7 

7.4 

8.0 

8.1 

8.1 

8.0 

8.0 

8.5 

8.9 
7.7 

8.1 

7.8 

9.5 

9.5 

7.9 

8.4 

9.5 

9.5 

7.5 

7.6 

7.6 

s l 
•D O 

Ji 
. 
-
-
-
-
-
-

291 

-
292 

-
277 

-
296 

-
-
-

289 

-
-
-
-
-
-
-
-
-

. 
• 

-
-

380 

360 

-
-

-
-

227 

TDS 
ppm 

278 

278 

259 

203 

220 

256 

233 

215 

212 

218 

228 

213 

227 

216 

196 

218 

224 

216 

225 

226 

220 

211 

211 

209 

260 

256 

401 

220 

145 

147 

244 

-
-
-
-

262 

260 

189 

194 

Na 
ppm 

24 

25 

21 

16 

19 

31 

27 

27 

26 

27 

27 

29 

29 

22 

9 

10 

30 

SO 

30 

30 

30 

30 

30 

29 

14 

79 

130 

12 

3 

4 

72 

72 

75 

74 

80 

SO 

9 

9 

9 

K 
ppm 

6 

6 

5 

4 

4 

7 

9 

9 

7 

7 

7 

7 

7 

11 

5 

5 

10 

6 

6 

8 

8 

9 

8 

8 

4 

8 

3 
4 

2 

3 

1 

1 

2 

3 

1 

1 

3 

6 

6 

Ca 
ppm 

47 

41 

38 

28 

32 

32 

19 

19 

18 

20 

20 

18 

18 

19 

33 

43 

17 

IS 

18 

17 

17 

16. 

16 

17 

41 

2 

0 

39 

34 

34 

1 

1 

1 

1 

1 

1 

23 

24 

24 

Mg 
ppm 

14.0 

12.0 

12.0 

12.0 

9.8 

11.0 

12.0 

12.0 

11.0 

12.0 

12.0 

11.0 

11.0 

11.0 

7.5 

5.9 

9.4 

10.0 

10.0 

9.4 

9.3 

8.9 

8.8 

9.2 

17.0 

0.3 

0.0 
8.4 

4.3 

4.5 

. 
LD 

0.0 

0.0 

-
-

9.6 

8.8 

8.8 

Fa 
ppm 

. 
-
-

0.1 

-
-
-

0.0 

-
0.1 

-
0.0 

-
0.1 

. 
0.0 

-
0.1 

-
-
-
-
-

0.1 

-
-
. 
. 
. 
-

. 
-
-
-

0.0 

-

0.1 

-
0.0 

Al 
ppm 

. 
-
-

0.01 

-
-
-
-
. 
-
-
-
. 
-
. 

0.10 

-
-
-
-
-
-
-

0.10 

-
-
-
. 
. 
• 

0.02 

. 

SiOs 
ppm 

42 

46 

45 

30 

45 

45 

65 

65 

56 

60 

60 

64 

64 

39 

37 

46 

62 

64 

64 

67 

62 

56 

57 

55 

43 

53 

67 

40 
14 

26 

66 

66 

80 

-
60 

60 

. 
67 

67 

B 
ppm 

. 
-
-

0.02 

-
-
-
-

0.09 

-
-
-
-
-
-

0.02 

0.05 

-
-
-
-

0.11 

0.07 

0.02 

-
0.06 

0.38 

-
-
• 

0.80 

0.82 

1.30 

1.30 

1.40 

1.40 

0.03 

-

Ll 
ppm 

_ 
-
-

0.01 

-
-
-
-

0.02 

-
-
-
-
-
-

0.01 

-
-
-
-
-

0.02 

0.02 

0.02 

-
-
. 
. 
. 
-

-
0.04 

0.10 

0.10 

0.05 

-

-
-

210 

220 

200 

140 

150 

140 

190 

169 

ISO 

193 

190 

184 

180 

143 

120 

120 

180 

ISO 

180 

180 

180 

170 

170 

170 

120 

210 

160 

110 

87 

120 

175 

175 

137 

129 

181 

181 

122 

140 

140 

SO« 
ppm 

33.0 

32.0 

33.0 

27.0 

24.0 

50.0 

1.8 

1.8 

0.2 

1.5 

1.5 

1.8 

1.8 

23.0 

42.0 

42.0 

1.6 

2.1 

2.1 

2.1 

0.4 

0.0 

0.0 

1.4 

62.0 

0.4 

21.0 

46.0 

42.0 

14.0 

5.0 

5.0 

34.0 

35.0 

7.0 

7.0 

11.0 

2.8 

2.8 

Cl 
ppm 

7.8 

7.6 

6.3 

16.0 

12.0 

11.0 

5.8 

5.8 

4.4 

S.S 

5.5 

5.4 

5.4 

8.0 

3.9 

6.6 

4.8 

5,2 

5,2 

5,1 

4,8 

4,4 

4,5 

4,5 

20.0 

3.9 

68.0 

16.0 

2.6 

2.6 

11.0 

11.0 

20.0 

18.0 

21.0 

21.0 

10.6 

2.0 

2.0 

F 
ppm 

0.5 

0.5 

0.4 

0.4 

0.5 

0.6 

0.5 

0.5 

0.7 

0.5 

0.5 

0.6 

0.6 

0.4 

0.2 

0.2 

0.6 

0.7 

0.7 

0.6 

0.7 

0.7 

0.7 

0.8 

0.4 

1.0 

11.0 

0.2 

0.2 

0.1 

1.2 

1.2 

1.0 

1.0 

1.7 

1.7 

. 
0.5 

0.5 

HjS 
ppm 

. 
-

14.0 

-
-
-
-

10.0 

. 
-

COs 
ppm 

. 
-
-
-
-
-
-
0 

-
0 

-
0 

-
0 

-
-
-
0 

-
-
-
-
-
-
-
. 
. 
• 
. 
-

. 
-

NOa 
ppm 

. 
-
-
-
-
-
-

0,1 

-
0,0 

-
0,1 

-
0,0 

-
-
-

0.2 

-
-
-
-
-
-
-
-
-
. 
. 
-

. 
-
-
-
-
-

. 
-

• 8 

?l 
55 
0.95 

1.07 

1.08 

1.05 

1.01 

0.92 

1.02 

1.02 

1.01 

1.03 

1.02 

1.02 

1.00 

1.01 

1.08 

0.96 

1.01 

1.01 

1.01 

1.03 

1.02 

0.98 

0.99 

0.99 

0.93 

0.97 

0.9S 

1.00 

1.07 

1.02 

1.06 

1.06 

1.06 

1.03 

1.08 

1.09 

1.07 

1.00 

1.00 

. 

11 • s S 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.92 

1.00 

0.96 

1.01 

0.94 

1.01 

1.06 

1.00 

1.00 

1.00 

0.96 

1.00 

0.99 

1.00 

1.01 

1.01 

1.00 

1.00 

1.02 

1.06 

1.00 

1.00 

1.00 

0.95 

0.00 

0.00 

0.00 

0.00 

0.96 

2.07 

1.00 

1.03 

a 

1 
£ 
40 

40 

40 

40 

40 

40 

40 

41 

40 

41 

40 

41 

40 

31 

40 

40 

40 

41 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

32 

19 

21 
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19 

32 

31 

40 

31.41 
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Appendix B. Chemical data for thermal wells and springs (continued) Ui 

I.D. 

FR002 

FROIO 

FR026 

FR031 

FR043a 

FR043b 

FR043C 

FR043d 

FR043e 

FR043f 

FR043g 

FR043h 

FR0S2 

GA002a 

GA002b 

GR007a 

GR007b 

QR007C 
QR007d 

GR007e 

GROIIa 

GROIIb 

GROIIc 

GROISa 

GROISb 

GR014 

GR019a 

GR019b 

GR025a 

GR025b 

GR025C 

GR02Sd 

GR023 

GR024a 

GR024b 

GR032a 

GR032b 

Sita nama Data 
Twp Rga. 
N. 

F R A N K L I N C O U N T Y 

Pasco Navy Base/Port of 
Pasco 

West 15 Domestic Water, 
Inc. 

US Bureau of Reclamation 

US Bureau of Reclamation 

US Govt./Otheiio AFB 

US Govt./Othelio AFB 

US Govt./Othello AFB 

US Govt./Othello AFB 

US Govt./Othello AFB 

US Govt./Othello AFB 

US Govt./Othello AFB 

US Qovt./Otheiio AFB 

Connell City 4 

1970/08/28 

1994/01/20 

1953/01/01 

1970/11/10 

1955Aa/29 

1956/09/13 

1960/10/19 

1960/10/19 

1962/10/09 

1964/04/29 

1965/01/26 

1967/02/13 

1970A)9/24 

09 

11 

12 

13 

G A R F I E L D C O U N T Y 

Pomeroy City 4 

Pomeroy City 4 

1959/10/28 

1959/10/28 

G R A N T C O U N T Y 

US Army/AEC Hanlord 90 

US Army/AEC Hanlord 90 

US Army/AEC Hanlord 90 

US Army/AEC Hanlord 90 

US Army/AEC Hanford 90 

US Govt./AEC Hanford 6 

US Govt./AEC Hanlord 6 

US Govt./AEC Hanford 6 

US Army 

US Army 

Wahluke School 

AEC Hanlord 7 

AEC Hanlord 7 

US Air Force 

US Air Force 

US Air Force 

US Air Force 

US Governmant 

US Air Force 

US Air Force 

US Government 

US Government 

1952/08/07 

1952/08/07 

1954/10/28 

1970/09/17 

1971/10/08 

1954/10/28 

1954/10/28 

1958/01/07 

1959/10/28 

1959/10/28 

1994A)1/20 

1958/01/07 

1958/01/07 

1959/11/17 

1959/12/12 

1960/01/24 

1963/03/28 

1960/01/24 

1959/11/17 

1959/12/12 

1960/01/24 

1960/01/24 

12 

12 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

15 

15 

15 

16 

16 

16 

16 

16 

16 

16 

17 

17 

SOE 

29E 

29E 

28E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

29E 

31E 

42E 

42E 

25E 

25E 

25E 

2SE 

25E 

2SE 

2SE 

2SE 

27E 

27E 

23E 

27E 

27E 

24E 

24E 

24E 

24E 

24E 

24E 

24E 

SOE 

30E 

Sac. 

18 

OS 

28 

13 

09 

09 

09 

09 

09 

09 

09 

09 

36 

31 

31 

01 

01 

01 

01 

01 

21 

21 

21 

24 

24 

35 

34 

34 

01 

01 

01 

01 

01 

01 

01 

33 

S3 

li 

J 

R 

F 

N 

A 

A 

A 

A 

A 

A 

A 

A 

J 

L 

L 

D 

D 

D 

D 

D 

8 

8 

8 

C 

C 

R 

L 

L 

G 

Q 

G 

G 

G 

G 

G 

K 

K 

pH 

8.6 

6.5 

8.0 

8,6 

8,1 

8,1 

8,0 

8,0 

7,9 

7.8 

7.9 

8.1 

8.8 

8.0 

8.0 

7.9 

7.9 

7.7 

8.1 

7.8 

7.6 

7.6 

7.8 

8.0 

8.0 

5.9 

7.8 

7.8 

7.7 

7.9 

7.9 

7.9 

7.9 

7.7 

7.9 

8.4 

8.4 

l l 
5 l 

-

510 

. 
-
-
-
-

411 

-
-
-
-
-

-
162 

-
330 

-
-
-

313 

-
-

457 

-
220 

330 

-
-
-
-
-

566 

675 

581 

317 

-

TDS 
ppm 

346 

320 

173 

288 

264 

269 

270 

282 

269 

280 

275 

243 

273 

157 

154 

270 

265 

230 

215 

238 

250 

245 

173 

322 

325 

142 

262 

186 

384 

383 

383 

397 

384 

380 

366 

270 

263 

Na 
ppm 

120 

95 

46 

78 

44 

44 

43 

43 

45 

44 

43 

44 

72 

10 

10 

47 

47 

20 

17 

17 

21 

21 

21 

80 

80 

6 

40 

40 

45 

45 

45 

49 

45 

45 

45 

57 

67 

K 
ppm 

11 

12 

6 

17 

8 

8 

8 

8 

S 

8 

8 

S 

9 

6 

6 

19 

19 

12 

11 

17 

7 

7 

6 

26 

26 

3 

18 

18 

10 

10 

10 

11 

10 

10 

10 

10 

10 

Ca 
ppm 

2 

2 

9 

1 

20 

20 

21 

21 

20 

22 

21 

20 

3 

16 

16 

12 

12 

24 

24 

24 

28 

28 

30 

7 

7 

23 

13 

13 

38 

40 

40 

40 

. 40 

38 

40 

9 

9 

Mg 
ppm 

0.6 

nd 

4.6 

0.4 

9.9 

10.0 

11.0 

11.0 

10.0 

11.0 

12,0 

11,0 

0,3 

2,3 

2,3 

4,5 

4,5 

9,3 

8,6 

8,5 

11,0 

11,0 

9,6 

0,4 

0,4 

8,2 

6,0 

6,0 

24,0 

24,0 

24,0 

24,0 

24,0 

24,0 

24,0 

1,9 

1,9 

Fa 
ppm 

-

0,1 

. 
-
-
-
-

0,0 

-
-
-
-
-

. 
0,0 

-
0,2 

-
-
-

0.1 

-
-
-
-

0.1 

0.1 

-
-
-
-
-

0.3 

0.2 

0.2 

0.5 

-

Al SiOs 
ppm ppm 

54 

nd 47 

-
67 

55 

- 56 

56 

56 

57 

57 

55 

28 

70 

74 

74 

75 

75 

61 

56 

64 

69 

69 

-
- 63 

63 

nd SO 

-
-

57 

SO 

51 

48 

51 

57 

SO 

79 

79 

B 
ppm 

0,10 

0,24 

. 
0,12 

-
-
-
-
-
-
-
-

0.07 

-
-

-
-
-

0.03 

0.00 

-
-
-
-
-

nd 

- . 
-
-
-
-
-
-
-
-
-
-

Ll 
ppm 

0.02 

nd 

. 
0.02 

0.02 

• 
-

-
• 
- • 

0.02 

0.11 

-
-
-
-
-

nd 

-
-
-
-
-
-
-
-
-
-

n 

U 

280 

154 

120 

180 

190 

190 

ISO 
185 

190 

180 

190 

180 

140 

90 

90 

160 

157 

140 

140 

140 

156 

160 

150 

216 

220 

105 

152 

150 

250 

250 

250 

250 

252 

250 

254 

161 

160 

SO4 
ppm 

0.0 

19.0 

35.0 

19.0 

24.0 

25.0 

29.0 

29.0 

24.0 

33.0 

31.0 

28.0 

27.0 

3.1 

3.1 

25.0 

25,0 

27.0 

24,0 

31,0 

25,0 

25,0 

23,0 

29,0 

29.0 

15.0 

26.0 

26.0 

68.0 

70.0 

69.0 

82.0 

69.0 

68,0 

70,0 

15,0 

.15,0 

Cl 
ppm 

15,0 

46,0 

11,0 

14,0 

11.0 

13.0 

10.0 

10.0 

11.0 

14.0 

13.0 

14.0 

11.0 

1.8 

1.8 

9.7 

9.7 

6.2 

S.O 

5.4 

7.4 

7.4 

7.0 

12.0 

12.0 

4.8 

8.2 

8.2 

19.0 

18.0 

19.0 

20.0 

19.0 

19.0 

18.0 

6.5 

6.5 

• s 
F H2S CDs NO3 ? | 

ppm ppm ppm ppm g J 

1.8 - 0.92 

4.8 na 6 na 1.04 

1.0 

2.2 

0.9 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.7 

0.4 

0.4 

0.4 

0.4 

0.5 

0.4 

0.4 

0.3 

0.3 

0.3 

1.2 

1.2 

- 1.03 

- 1.00 

- 1.03 

- 1.05 

- - - 0.98 

- 1.00 

- 1.02 

- 1.00 

- 1.03 

- 1.01 

- 0.93 

- 1.05 

- 1.05 

- 1.00 

- 0.98 

- 0.99 

- 1.02 

- 1.02 

- 0.99 

- 1.01 

- 0.95 

- 1.02 

- 1.03 

0.3 na nd na 1.01 

0.4 

0.4 

0.7 

0.8 

0.6 

0.6 

0.6 

0,7 

0.8 

1.3 

1.3 • 

- 1.00 

- 0.99 

- 1.01 

- 1.00 

- 1.00 

- 1.01 

- 1.00 

• 1,01 

- 1,01 

- 0,98 

- 0,98 

. 

ll 
1,01 

1.04 

1.00 

1.00 

0.99 

1.00 

1.01, 

1.04 

1.00 

1.00 

0.99 

1.00 

1.04 

1.00 

0.98 

1.00 

0.9S 

1.01 

1.00 

1.01 

1.02 

0.99 

1.01 

0.99 

0,99 

0,87 

1,41 

1,00 

1,00 

1.01 

1.00 

1.00 

1.00 

0.99 

0.S6 

1.04 

1.02 

8 

oc 

40 

— 

40 

40 

40 

40 

40 

41 

40 

40 

40 

40 

40 

40 

31.41 

40 

31,41 

40 

40 

40 

41 

40 

40 

31,41 

40 

— 
31,41 

40 

40 

40 

40 

40 

31,41 

31,41 

31,41 

31,41 

40 

§ 
§ 
2 

n 

.H 

^ 
vo 

0 
c 
2 
s 

.5 



A p p e n d l 

I.D. 

GROSSa 

GROSSb 

GROSSc 

GR038 

GROSS 

GROSS 

GR060 

GR063 

GR0S1 

GR082 

GROSSa 

GROSSb 

GR098 

GR100 

GR104 

GR10S 

GR109 

GR111 

KiOOISa 

KlOOISb 

KiOOSS 

Ki004Sa 

KI004Sb 

KS007 

KSOll 

KT009Sa 

KT009Sb 

KTOIIa 

KTOIIb 

KT012a 

KT012b 

X B. Chemica l data for thermal wells and spr ings 

Sita nama 

US Army Corps of 
Engineers 

US Army Corps ol 
Engineers 

US Army Corps of 
Engineers 

WDOETst./Obs., 
Backfilled 

Moses Lake City 14 

Moses Lake City 7 

Moses Lake City 10 

Moses Lake City 4 

Quincy City 1 

Wenatchee Apple Land 
Co. 

Moses Lake City 21 

Moses Lake City 21 

Ephrata City 

Ephrata City 5 

Ephrata City 2 

Ephrata City 

Schell, Harvey 

Soap Lake city 

Data 

1959/10/26 

1959/10/28 

1962/10/30 

197SA)2/17 

1994/04/07 

1960/05/16 

1994/04/07 

1994A)4/07 

19S5/0SA)3 

-

1951/03/30 

1951A)3/30 

1955/07/22 

1955/07/22 

1955/07/22 

1955/07/22 

1982A)9/08 

1955/07/22 

K I N G C O U N T Y 

Lester Hot Springs(F-l) 

Lester Hot Springs 

Goldmeyer Hot Springs 

Scenic Hot Springs 

Scenic Hot Springs(C-l) 

K I T T I T A S C O U N T Y 

USGS/WDOE Umtanum 

Ellensburg City Mt. Stuart 
well 

K L I C K I T A T 

Klickitat Mineral Springs 

Klickitat Mineral Springs 

Gas-ice Corp. 10 

Gas Ice Corp. 10 

Gas Ice Corp. 2 

Gas-ice Corp. 2 

1976/03/02 

1994/04/07 

Twp Rga. 
N. 

17 

17 

17 

18 

19 

19 

19 

19 

20 

20 

20 

20 

21 

21 

21 

21 

21 

22 

20 

20 

23 

26 

26 

16 

IS 

C O U N T Y 

-

. 
1964/10/21 

1964/10/21 

1964/10/21 

1964/10/21 

04 

04 

04 

04 

04 

04 

SOE 

SOE 

30E 

25E 

28E 

2SE 

28E 

28E 

24E 

24E 

28E 

2SE 

26E 

26E 

26E 

26E 

SOE 

27E 

10E 

10E 

11E 

ISE 

ISE 

19E 

ISE 

ISE 

13E 

ISE 

ISE 

14E 

14E 

Sac. 

33 

33 

33 

15 

15 

23 

27 

28 

07 

09 

32 

32 

08 

08 

16 

21 

23 

19 

21 

21 

14 

28 

28 

28 

35 

24 

24 

24 

24 

19 

19 

(cont inued) 

h 
K 

K 

K 

E 

A 

D 

C 

Q 

R 

E 

HorJ 

HorJ 

M 

N 

B 

E 

J 

N 

M 

M 

8 

Q 

Q 

C 

E 

A 

A 

H 

H 

C 

C 

pH 

8.4 

8.4 

8.2 

7.0 

7.0 

S.4 

7.5 

7.0 

7.5 

-

S.O 

8.0 

7.9 

7.6 

-
8.1 

6.6 

7.9 

-
9.2 

8.5 

9.1 

9.3 

8.5 

7.1 

5.9 

6.1 

6,6 

6,6 

6,4 

6,4 

5 | 
•D 2 

<Si 
321 

-

-

-

370 

-
412 

493 

-
-

-
315 

-
-
-
-

372 

-

-
-
-
-

140 

-
165 

• 

. 
1410 

• 

. 
429 

TDS 
ppm 

264 

262 

263 

262 

303 

-
317 

360 

243 

272 

238 

222 

193 

16S 

187 

191 

-
218 

. 
339 

391 

166 

-

157 

146 

-

637 

964 

953 

319 

325 

Na 
ppm 

57 

57 

59 

SO 

81 

56 

87 

92 

25 

19 

35 

35 

22 

12 

14 

12 

55 

24 

112 

105 

125 

49 

32 

22 

31 

64 

34 

63 

63 

30 

30 

K 
ppm 

10 

10 

10 

7 

10 

-
12 

16 

4 

4 

12 

12 

3 

2 

5 

4 

11 

5 

3 

2 

3 

1 

1 

3 

2 

10 

4 

10 

10 

4 

4 

Ca 
ppm 

8 

8 

9 

16 

1 

-
3 

11 

32 

37 

17 

17 

16 

19 

17 

17 

16 

17 

8 

5 

6 

2 

2 

14 

9 

120 

38 

120 

120 

27 

27 

Mg 
ppm 

2.1 

2.1 

2.0 

6.7 

0.9 

-
1.3 

5.2 

10.0 

15.0 

8.6 

8.6 

13.0 

12.0 

14.0 

12.0 

2.4 

12.0 

0.2 

0.0 

0.0 

0.0 

-

5.2 

1.3 

100.0 

38.0 

Fa 
ppm 

0.2 

-

0.0 

-

0.1 

-
-

0.0 

-
0.0 

. 
0.0 

-
-
-
-

0.0 

• -

-
0.0 

-

. 
106.0 11.0 

110.0 

25.0 

25.0 

-

. 
2.8 

Al SIO2 
ppm ppm 

78 

- 78 

- 76 

67 

SO 

- _ -
51 

0.66 56 

50 

42 

49 

49 

46 

46 

50 

64 

68 

58 

66 

- 61 

56 

44 

37 

48 

48 

- 140 

- 103 

- 121 

- 120 

89 

89 

B 
ppm 

-

-

-

-

-
-
-

0.24 

-
-

. 
-
-
-

0.01 

0.01 

-
0.01 

. 
-
-
-
-

-
0.07 

-

. 
0.11 

0.11 

0.03 

0.03 

Ll 
ppm 

-

-

-

-

0.04 

-
O.OS 

0.06 

-
-

. 
-
-
-
-
-
-
-

0.33 

-
-
-
-

-
-

- • 

. 
-

-

. 

il 
162 

160 

170 

160 

164 

160 

180 

219 

150 

156 

160 

156 

150 

130 

150 

130 

130 

150 

-
61 

61 

75 

44 

120 

116 

1070 

415 

1060 

1060 

280 

284 

SO4 
ppm 

15.0 

15.0 

14.0 

25.0 

6.6 

-
33.0 

41.0 

29.0 

37.0 

25.0 

25.0 

12.0 

6.0 

6.0 

8.0 

35.0 

18.0 

-
19.0 

40.0 

13.0 

13.0 

1.9 

1.6 

-

. 
3.4 

3.4 

0.0 

Cl 
ppm 

7.2 

7.2 

8.0 

11.0 

19.0 

-
20.0 

24.0 

17.0 

17.0 

8.9 

8.9 

7.0 

7.0 

7.0 

7.0 

20.0 

8.0 

200.0 

115.0 

130.0 

22.0 

14.0 

3.3 

5.0 

4.2 

4.0 

3.5 

3.5 

3.2 

3.2 

F 
ppm 

1.2 

1.2 

1.2 

1.2 

3.7 

-
1.2 

1.2 

-
0.4 

0.6 

0.6 

-
-
-
-

0.9 

-

-
1.6 

0.9 

0.7 

0.6 

0.6 

0.4 

0.3 

0.8 

0.4 

0.4 

1.1 

1.1 

HiS 
ppm 

-

-

-

-

-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
5.7 

O.S 

1.3 

-

-
-

-

. 
-

-

. 

COj 
ppm 

12 

NOj 
ppm 

0.1 

-
-

• 

. 
-

-

. 
0.2 

u 
0.99 

0.98 

1.00 

0.97 

1.02 

1.10 

1.00 

0.97 

0.99 

0.97 

1.03 

1.01 

1.02 

0.99 

1.03 

1.03 

0.98 

1,03 

1,04 

0,97 

0.95 

0.97 

0.95 

1.01 

1.08 

1.04 

1.07 

0.99 

0.99 

1.00 

0.99 

A 
s l 
1.02 

1.02 

1.00 

1.00 

1.03 

0.00 

1.06. 

1.01 

1.01 

1.10 

1.01 

0.95 

1.00 

1.00 

1.00 

1.02 

0.00 

1.01 

0.00 

0.98 

1.00 

0.99 

0.00 

1.00 

0.93 

0,00 

1,49 

1,00 

1,00 

1.01 

1.01 

• 
S 
c 

s a 

31,41 

40 

40 

40 

— 
40 

— 
— 
40 

39 

40 

41 

40 

40 

40 

40 

7,16 

40 

21,24 

32 

32 

32 

18,24 

40 

• ~ 

24 

32 

31 

40 

40 

31 

0 

. 2 

I 
X 
M 

& 
f 

XA 

0 

> 
CO B 
z 

i 
^ 



Appendix B. Chemical data for thermal wells and springs (continued) 

1.0. 

KT026S 

KT027a 

KT027b 

KT029 

KT030 

KT031 

LEOIOS 

LI001 

LI015 

LI024 

LI025 

PIOOIS 

PIOOSS 

SKOOISa 

SKOOISb 

SK002S 

SKOOSSa 

SKOOSSb 

SKOOSSc 

SNOOISa 

SNOOISb 

SNOOISc 

SN002S 

SNOOSS 

SN004Sa 

SN004Sb 

Sita nama 

Rsh Hatchery Warm 
Spring 

Smith, G. 

Smith, G. 

Smith, George 

— 
Andrews/Smith 

Oata 

1970/10/21 

1970/12/11 

1962/04/30 

1962/04/30 

1970/10/22 

L E W I S C O U N T Y 

Ohanapecosh Hot 
Springs(USGS) 

-

L I N C O L N C O U N T Y 

Odessa Oil Test 
Piezometer A 

Sprague City 

Wilbur SEC 

Davenport City 6 

1972/08/08 

1982/07/21 

1982/09/09 

1982/07/21 

P I E R C E C O U N T Y 

Longmire Springs 

Spring 

S K A M A N I A 

Bonneville Hot 
Springs(A-3) 

Bonnevnile Hot Springs 

Rock Creek Hot 
Springs(A-1) 

St. Martin Hot Springs 

St. Martin Hot Springs 

St. Martin Hot Springs(A-l) 

S N O H O M I S H 

Garland Min. 
Sprs(Main)(GU-1) 

Garland Mineral Springs 

Gariand Mineral Springs 

Kennedy Hot 
Springs(USQS) 

Gamma Hot Spring 

Sulphur Creek Hot Springs 

Sulphur Creek Hot 
Springs(A-1) 

-
-

Twp Rga. 
N. 

06 

06 

06 

06 

06 

06 

14 

21 

21 

25 

25 

15 

19 

C O U N T Y 

-

-
-

02 

02 

OS 

03 

03 

03 

13E 

23E 

23E 

23E 

23E 

23E 

10E 

31E 

SSE 

32E 

S7E 

OSE 

02E 

07E 

07E 

07E 

OSE 

OSE 

OSE 

C O U N T Y 

• 

-

-
-

28 

28 

28 

30 

31 

32 

32 

11E 

11E 

11E 

12E 

13E 

ISE 

13E 

Sac. 

04 

11 

11 

11 

11 

15 

04 

10 

23 

35 

21 

29 

19 

16 

16 

27 

21 

21 

21 

25 

25 

25 

01 

36 

19 

19 

i i 
H 

N 

N 

Q 

Q 

H 

C 

M 

L 

P 

L 

R 

Q 

M 

M 

8 

R 

R 

R 

C 

C 

C 

H 

0 

C 

C 

pH 

8.1 

8.1 

8.1 

8.1 

7.9 

6.8 

8.2 

8.4 

8.2 

8.2 

7.4 

6.8 

9.9 

9.5 

9.7 

7.0 

8.5 

-

6.9 

6.5 

6.5 

6.3 

6,1 

9,4 

7,6 

U 3 

-

-
344 

-
-

-

-

248 

270 

288 

-
95 

790 

400 

-
2350 

17000 

-

-
480 

TDS 
ppm 

255 

252 

-
248 

254 

-

356 

-
-
-

-
57 

505 

1210 

-

• 

8380 

2600 

-
-

Na 
ppm 

160 

64 

64 

55 

55 

64 

920 

100 

34 

39 

40 

487 

5 

134 

145 

80 

291 

360 

360 

2640 

2500 

2500 

670 

510 

100 

102 

K 
ppm 

16 

15 

15 

11 

11 

13 

52 

7 

5 

5 

5 

41 

1 

1 

1 

0 

6 

6 

6 

188 

200 

200 

72 

80 

2 

3 

Ca 
ppm 

110 

6 

6 

12 

12 

7 

60 

8 

15 

12 

15 

492 

9 

30 

31 

12 

104 

76 

73 

318 

390 

390 

190 

71 

1 

2 

Mg 
ppm 

95,0 

2.4 

2.7 

4.1 

4.1 

2.7 

4.9 

2.6 

3.6 

5.3 

5.8 

-
2.9 

0.0 

0.3 

0.5 

90.0 

87.0 

87.0 

48.0 

2.8 

-
0.0 

Fa 
ppm 

2.2 

-
0.0 

-
-

0.0 

-

0.0 

0.0 

0.0 

-
0.0 

-

-
-

1,0 

5.4 

-

-
-

Al SK>2 
ppm ppm 

- 56 

52 

57 

57 

57 

- 100 

87 

- 63 

57 

50 

-
10 

50 

46 

41 

20 

48 

57 

- 107 

- 105 

105 

- 175 

- 141 

76 

- 100 

B 
ppm 

0.13 

0.01 

-
-

0.07 

12.00 

-

-
-
-

-
-

2.00 

2.90 

-

24.40 

64.00 

64.00 

7.50 

9.00 

0.55 

0.60 

Ll 
ppm 

0.02 

0.04 

-
-

0.02 

2.90 

-

-
-
-

-
-

0.30 

8.10 

9.40 

-

2.80 

0.14 

0.10 

il 
1130 

210 

210 

195 

200 

210 

1060 

210 

145 

151 

174 

-
44 

39 

31 

19 

-

2050 

2600 

2600 

1660 

398 

154 

102 

SO4 
ppm 

2.6 

0.2 

0.0 

2.2 

2.2 

0.2 

170.0 

19.0 

5.0 

7.0 

11.0 

-
5.4 

72.0 

80.0 

40.0 

16.0 

-

170.0 

160.0 

160.0 

2.0 

30.0 

21.0 

60.0 

Cl 
ppm 

49.0 

9.1 

9.2 

9.8 

9.8 

8.6 

SSO.O 

16.0 

3.0 

4.6 

4.3 

1657.0 

3.0 

187.0 

180.0 

85.0 

636.0 

690.0 

756.0 

4250.0 

3600.0 

3600.0 

625.0 

755.0 

51.0 

54.0 

F 
ppm 

0.4 

1.0 

1.0 

1.0 

1.0 

1.0 

5.2 

13.0 

0.9 

0.8 

0.9 

-
-

0.6 

0.7 

0.7 

0.7 

-

1,3 

1.6 

1.6 

1.2 

1.4 

3.9 

3.0 

H2S 
ppm 

-

-

-

-
-
-

-
-

0.5 

: 

-
-

" 

-

-
-

COs 
ppm 

-

-
-
-
-

-

-

3 

-
-

-
-

NOs 
ppm 

-

-
0.6 

-
-

-

-

0.2 

0.1 

0.1 

-
0.4 

-

-
-

• 8 

S l 
0.98 

1.04 

1.03 

1.01 

1.03 

1,03 

1,03 

0,99 

1,04 

0,99 

1,07 

1,00 

1,00 

0,93 

0,94 

0,93 

1.00 

1.03 

1.09 

1.09 

1.04 

1.06 

1.02 

1.01 

1.04 

1.01 

'1 
0.00 

0.99 

0.99 

0.00 

0.99 

0.99 

0.00 

1.00 

0.00 

0.00 

0.00 

0.00 

0.98 

0.00 

1.00 

0.00 

0.00 

1.00 

0.00 

0.00 

0.00 

1.00 

1.00 

0.00 

0.00 

0.00 

8 

c 

flC 24 

40 

40 

31 

40 

40 

24 

40 

7,16 

7,16 

7,16 

14 

15 

18,24 

32 

18,24 

14 

32 

21,24 

19 

24 

32 

32 

19 

19 

21 

t / l 

§ 

m 

o 
H 

vo 

ig 



A p p e n d i x B. Chemica l data for thermal wells and spr ings (cont inued) 

I.D. Site name 
Twp Rga. Sac. t : o 

Data N. S. i 

.E 8 
^ i •* i i 
c I TDS Na K Ca Mg Fa Al SIOz B Ll 3 £ SO4 Cl F H2S COs NO9 f I 1 1 | 

pH o I ppm PPm ppm PPm ppm ppm ppm ppm ppm ppm i ^ ppm ppm ppm ppm ppm ppm o j 2 j C 

9> 

t 
SPOOS 

SPOOS 

SP007 

SP008 

SP009 

SP010 

spoil 

SP012 

WA020a 

WA020b 

WA027a 

WA027b 

WA044 

WA049 

WAOSS 

WA071 

WA079 

WAOSO 

WA082 

WA083 

WAOSS 

WA095 

WA097 

WA098a 

WA098b 

WHOOSSa 

WHOOSSb 

WHOOSSc 

WHOOSSd 

WTOOS 

WT009 

WTOlOa 

WTOlOb 

S P O K A N E C O U N T Y 

US Govemment 

Fairchild AFB. 2 

US Government 

US Govemment 

US Govemment 

US Army. Fort George 

Wright 

Washington Water Power 
Co.. 1-3 

US Air Force 

1958AJ7/22 24 40E 22 

1958A)7/22 24 41E OS 

1958/07/22 25 40E 14 

1958/07/22 25 40E 34 

1958/07/23 25 41E 01 

1958/07/22 25 42E 11 

W A L L A W A L L A C O U N T Y 

Jaussand, Art 

Jaussand, Art 

WDOETst./Obs., 
Piezometer A 

WDOETst./Obs., 
Piezometer A 

Baker & Baker 

Byeriey Farm, Inc. 

Bonneville Power Admin. 

Walla Walla College 

College Place 

College Place City 

College Place 

College Place 

Walla Walla Comm. Coll. 

Rogers Canning 

Whitman College 

Walla Walla City 5 

Walla Walla City 5 

1958/08/01 06 

1958A)8/01 06 

1973/03/07 06 

1973/07/12 06 SSE 18 

1946/11/29 06 

1971A)9/20 07 

1946/11/21 07 

1954A)8/04 07 

1970/10/23 07 

1959/10/22 07 

1952/04/20 07 

1959/10/22 07 

1994/01/20 07 

1970/10/21 07 

1970/10/22 07 

1960A)7/29 07 

1960A)7/29 07 

36E 09 

32E 36 

SSE 23 

SSE 33 

SSE 36 

SSE 36 

SSE 36 

SSE 36 

36E 14 

36E 19 

36E 20 

36E 28 

36E 28 

W H A T C O M C O U N T Y 

Baker Hot Springs(A-l) - 38 

Baker Hot - 38 
Springs(Main)(BKA-2) 

Baker Hot Springs(B-l) - 38 

Baker IHot Springs - 38 

W H I T M A N C O U N T Y 

Pullman City 1955/06/22 14 

Pullman City 1955/06/22 15 

Collax City Clay St. well 195SA)8/18 16 

Collax City Clay St. well 1956/06/20 16 

L 

N 

R 

P 

R 

E 

1977/10/03 25 43E 13 A 

1958/07/22 26 42E 20 N 

SSE 10 P 

SSE 10 P 

35E 18 A 

P 

Q 

M 

H 

F 

F 

F 

F 

P 

R 

H 

R 

R 

09E 20 M 

09E 20 M 

09E 20 M 

09E 20 M 

4SE 05 D 

4SE 32 N 

43E 11 G 

43E 11 G 

7.6 

7.8 

7.5 

7.2 

7.2 

7.5 

7.8 

7.8 

8.7 

7.9 

7.6 

8.2 

8.2 

8.1 

8.2 

5.7 

8.1 

8.0 

8.2 

8.2 

7.9 

8.3 

8.0 

8.6 

201 

166 

171 

192 

192 

121 

138 

162 

186 

214 

233 

229 

• 165 

245 

820 

730 

780 

161 

260 

177 

190 

194 

195 

200 

120 

177 

192 

193 

200 

7.8 - 226 

7.5 - 206 

7.7 - 209 

7.4 280 204 

14 

13 

14 

16 

11 

2 

8.2 226 166 32 

8.2 - 199 32 

8.3 - 229 43 

228 40 

8 

48 

31 

17 

22 

21 

22 

21 

6 

23 

25 

29 

29 

179 

146 

154 

170 

14 

18 

21 

22 

9 

9 

10 

12 

8 

11 

10 

30 10.0 -

21 8.6 

20 12.0 -

32 7.8 

28 13.0 -

28 7.8 

32 14.0 0.0 

36 12.0 -

12 

12 

16 10 2.9 

11 

15 

19 

20 

20 

20 

14 

13 

17 

16 

16 

2.1 

5.6 

5.1 

5.5 

5.8 

5.5 

7.0 

3.6 

S.S 

5.3 

5.3 

0.2 

0.3 

0.2 

0.0 1.7 

1.7 

0.6 

1.1 

16 9.8 0.1 

nd 

0.1 

45 

47 

42 

49 

47 

13 

17 

72 

72 

89 

93 

60 

0.0 

0.1 0.07 

0.0 

0.0 

nd 

20 15.2 0.1 0.06 

20 15.7 0.0 

19 13.5 0.1 0.02 

25 9.0 0.1 0.03 

150 

130 

140 

150 

170 

110 

150 

150 

126 

130 

140 

120 

21.0 

10.0 

8.1 

5.2 

6.4 

11.0 

12.0 

14.0 

3.2 

3.2 

4.1 

3.6 

S.S 

1.8 

5.2 

4.5 

2.5 

3.6 

1.7 

3.2 

6.5 

6.5 

5.2 

4.2 

0.3 

0.4 

0.7 

0.4 

0.3 

0.3 

0.1 

0.1 

0.7 

0.7 

1.2 

1.1 

108 5.7 3.8 0.6 

SO 0.78 0.25 160 3.8 20.0 1.3 

0.14 

0.11 

55 

62 

65 

65 

65 

46 

68 

61 

62 

62 

125 3.10 0.40 157 95.0 109.0 3.0 

105 0.91 0.30 106 95.0 111.0 3.0 

90 2.70 0.30 124 90.0 99.0 3.0 

103 2.70 0.36 165 87.0 110.0 3.2 

-
-

0.02 

-
-
-
nd 

0.02 

0.02 

-
-

125 

116 

130 

140 

141 

136 

90 

120 

140 

148 

150 

3.8 

3.8 

5.6 

5.4 

5.8 

5.4 

3.2 

3.6 

6.6 

S.O 

5.0 

3.6 

1.6 

3.9 

4.2 

4.2 

4.2 

4.2 

2.8 

.1.9 

3.0 

3.0 

0.6 

-
0.5 

O.S 

0.6 

O.S 

0.4 

0.8 

0.9 

1.0 

1.0 

0.56 

0.01 

0.02 

178 3.4 6.7 

184 2.3 6.7 

172 5.4 3.5 

185 3.8 4.6 

1.02 1.00 

1.03 0.99 

1.02 0.99 

0.93 1.01 

1.02 0.99 

1.01 1.00 

0.1 

0.1 

nd 

40 

40 

40 

40 

40 

40 

0.97 1.00 40 

0.96 1.00 40 

1.02 0.94 31,41 

- 1,05 0,99 40 

- 1,06 1.01 40 

- 0.95 1.05 40 

0.4 1.02 1.00 30 
1.04 0.99 40 

1.01 1.00 

1.00 0.00 

0.98 1.01 

1.04 0.99 

1.02 0.98 

1.01 1.03 30,41 

1.07 0.94 — 

1.0s 0.99 

1.01 1.00 

1.03 0.97 

1.04 1.00 

30 

31 

40 

40 

30 

40 

40 

41 

40 

0.93 0.00 21,24 

1.02 0.00 19 

0.94 0.00 21,24 

0.98 0.00 19 

-1.10 1.50 31 

1.05 1.32 31 

1.02 1.40 31 

1.10 1.29 31 

XA 
O c 
50 o w 
XA 

O 

> 
XA B z 
Q 

z 



Appendix B. Chemical data for thermal wells and springs (continued) 

I.D. 

YA018 

YA022 

YA031 

YA037 

YA040a 

YA040b 

YA040C 

YA044 

YA045 

YAOSO 

YA051 

YA067 

YAOSS 

YA060 

YAOSS 

YA067 

YA06S 

YA074 

YA1S0 

YA133 

YA134 

YA137 

YAl41a 

YAl41b 

YA211a 

YA211a 

YA211b 

YA211C 

YA226 

YA25Sa 

YA25Sb 

YA25SC 

YA258d 

YA258e 

YA268f 

Sita nama Data 

Y A K I M A C O U N T Y 

Grandview City, weil no. 
15 

Showaway, Ida 

Decker Ranch (Decker 7) 

Toppenish City 7 

Toppenish City 6 

Toppenish City 6 

Toppenish City 6 

Phillips, Lena 

Sunnyside City 4 

Sunnyside City 7 

Sunnyside City 6 

Gowdy, Albert A. 

Mount Adams Seed 

Stephenson, C. and H. 

Siegner, Monte 

Carison, Sarah 

Harrah City 

Wapato City, well no. 5 

Wiley, Robert 

Hansen Fruit 

Hansen Fruit 

Mount Adams Seed, 2 

Moxee City, 1 

Moxee City, 1 

Yakima Creamery well 

Yakima Creamery well, 
rerun 

Yakima Creamery well 

Yakima Creamery well 

Yakima County 
(heat pump well) 

US Army, 
Yeklma Firing Cen., 1 

US Army, 
Yakima Firing Cen., 1 

US Army, 
Yakima Firing Cen., 1 

US Army, 
Yakima Firing Can., 1 

US Army, Yakima Firing 
Cen., 1 

US Army, Yakima Rring 
Cen., 1 

1994/01/19 

1974A)4/11 

1974/05/20 

1974/09/19 

1959/10/19 

1959/10/19 

1971/02/03 

1974/05/23 

1970/10/06 

1994/04/08 

1994AM/08 

1974/06/14 

1974A)6/13 

1974/05/21 

1974/10A)1 

1974/03/06 

1994/01/19 

1994A)1/19 

1971/09/23 

1974/06/14 

1974/06/14 

1974A)6/23 

1962/11/02 

1994/04/08 

1994/01/18 

1994/01/18 

1994/04/08 

1994/01/18 

1994/01/18 

1951A)4/20 

1951A)4/20 

1953/09/29 

1953A)9/29 

1955/10/05 

1959/03/30 

Tv»p Rge. 
N. 

09 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

23E 

17E 

ISE 

20E 

20E 

20E 

20E 

21E 

22E 

22E 

23E 

16E 

17E 

17E 

18E 

18E 

ISE 

19E 

17E 

18E 

18E 

ISE 

19E 

19E 

ISE 

ISE 

18E 

18E 

19E 

19E 

19E 

19E 

19E 

19E 

19E 

Sac. 

22 

14 

31 

04 

09 

09 

09 

33 

25 

36 

SO 

34 

01 

03 

09 

26 

26 

14 

16 

27 

27 

32 

01 

01 

24 

24 

24 

24 

19 

28 

28 

2S 

28 

28 

28 

li 

L 

D 

N 

L 

A 

A 

A 

8 

F 

E 

M 

K 

F 

L 

N 

L 

M 

M 

A 

G 

H 

H 

Q 

Q 

K 

K 

K 

K 

D 

8 

8 

8 

8 

B 

B 

pH 

7.0 

-
-
-

7.8 

7.8 

8.0 

-
7.6 

6.5 

5.9 

-
-
-
-
-

6.8 

5.7 

7.6 

-
-
• 

8.4 

6.5 

6.6 

6.6 

6.6 

6.6 

7.0 

8.0 

8.0 

7.8 

7.8 

8.1 

7.8 

i s l 
3 41 

J l 

415 

-
-
-
-

171 

-
-
-

290 

322 

-
-
-
-
-

325 

190 

260 

235 

235 

210 

210 

155 

-

235 

-

244 

-

-

TDS 
ppm 

310 

202 

182 

116 

160 

158 

162 

200 

223 

220 

256 

201 

-
145 

142 

160 

218 

158 

178 

157 

168 

136 

180 

230 

126 

126 

148 

146 

92 

187 

179 

187 

176 

175 

177 

Na 
ppm 

90 

19 

31 

24 

19 

19 

20 

25 

16 

21 

15 

30 

24 

27 

25 

21 

35 

20 

24 

22 

35 

25 

56 

57 

49 

SO 

SO 

52 

19 

19 

19 

19 

19 

19 

18 

K 
ppm 

10 

5 

5 

5 

4 

4 

4 

4 

7 

9 

7 

S 

4 

4 

4 

5 

7 

4 

4 

4 

5 

4 

3 

3 

nd 

1 

nd 

nd 

3 

6 

6 

4 

4 

4 

4 

Ca 
ppm 

0 

34 

19 

14 

13 

13 

12 

31 

29 

24 

31 

23 

18 

16 

20 

24 

19 

12 

11 

20 

19 

19 

S 

5 

2 

1 

2 

2 

11 

15 

15 

16 

16 

16 

17 

Mg 
ppm 

nd 

16.0 

14.0 

4.2 

2.2 

2.2 

3.5 

13.0 

9.7 

10.7 

14.5 

16.0 

5.9 

8.8 

7.4 

10.0 

10.9 

4.2 

3.4 

14.0 

6.8 

6.4 

0.9 

1.0 

nd 

1.0 

0.7 

0.4 

0.3 

11.0 

11.0 

11.0 

11.0 

9.4 

11.0 

Fa 
ppm 

0.0 

1.5 

0.1 

0.1 

0.1 

0.1 

-
0.3 

-
0.1 

0.1 

2.2 

0.1 

0.1 

0.1 

0.4 

0.2 

0.1 

• 
0.1 

0.1 

0.1 

-
0.1 

0.1 

nd 

nd 

nd 

nd 

" 

0.0 

-

0.2 

-

-

Al 
ppm 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

-

-

-

• 

-

-

SIO2 
ppm 

64 

-
-
-

66 

68 

68 

-
62 

69 

61 

-
-
-
-
-

95 

79 

71 

-
-
-

SO 

36 

nd 

20 

31 

18 

40 

56 

56 

59 

59 

50 

51 

B 
ppm 

0.27 

-
-
-
-
-
-
-

0.02 

-
-
-
-
-
-
-

0.14 

0.14 

-
-
-
-

0.01 

-
nd 

nd 

0.19 

0.30 

0.35 

-

-

-

-

-

-

Ll 
ppm 

nd 

-
-
-
-
-

0.02 

-
0.02 

-
-
-
-
-
-
-

nd 

nd 

0.03 

nd 

nd 

nd 

nd 

nd 

n 

166 

210 

220 

130 

100 

105 

110 

210 

160 

183 

161 

210 

140 

170 

160 

130 

199 

112 

120 

180 

170 

140 

160 

168 

117 

117 

129 

124 

75 

150 

151 

150 

149 

150 

150 

SO4 
ppm 

nd 

4.9 

1.6 

0.7 

0.3 

0.3 

0.0 

17.0 

16.0 

-
30.00 

18.0 

1.0 

1.4 

0.8 

22.0 

nd 

na 

0.0 

1.5 

4.1 

0.8 

0.0 

-
nd 

nd 

nd 

nd 

5.4 

0.7 

0.7 

0.7 

0.7 

0.2 

0.5 

Cl 
ppm 

23.0 

18.0 

3.3 

2.6 

1,0 

1,0 

2,0 

7,7 

4,8 

10.0 

12.0 

2.8 

5.0 

4.4 

4.5 

11.0 

6.0 

3.6 

2.2 

6.3 

11.0 

10.0 

4.5 

7.1 

5.4 

5.4 

5.7 

6.1 

4.8 

4.1 

4.1 

3.8 

3.8 

3.5 

3.5 

F 
ppm 

4.1 

1.3 

0.7 

0.6 

0.6 

0.6 

0.5 

0.2 

0.5 

0.4 

0.4 

0.5 

0.7 

0.8 

0.7 

0.2 

1.1 

0.5 

0.8 

0.7 

1.2 

0,7 

1,7 

1,4 

1,3 

1,3 

1.1 

1.1 

0.4 

0.5 

0.5 

0.5 

0.5 

0.5 

0.6 

HsS 
ppm 

na 

na 

na 

na 

na 

na 

na 

na 

-

-

-

-

-

-

CO3 
ppm 

19 

nd 

nd 

7 

7 

3 

4 

3 

NO3 
ppm 

na 

-
-
-
-
-
-
-
-
- • 

-
-
-
-
-
-

na 

na 

na 

na 

na 

na 

na 

-

• 

-

-

• 

-

a 8 

II 

1.02 

1.04 

1.07 

1.03 

0.98 

1.03 

1.04 

1.07 

1.01 

1.05 

1.03 

1.00 

1.00 

1.08 

1.02 

0.96 

0.99 

1.04 

1.06 

1.01 

1,04 

1,00 

1.02 

1.07 

1.06 

1.01 

1.07 

1.03 

1.08 

1.01 

1.01 

1.01 

1.00 

1.05 

1.00 

• 

ll 
0.99 

1.00 

0.99 

1.01 

1.02 

0.99 

0.99 

0.99 

1.00 

0.94 

1.02 

1.00 

0.00 

0.99 

1.00 

1.02 

0.80 

0.89 

1.01 

1.00 

1.01 

1.01 

1.00 

1.19 

1.03 

0.87 

0.94 

1.01 

0.74 

1.00 

0.96 

1.00 

0.94 

0.99 

0.99 

8 
C 

s 
c 

— 

40 

40 

40 

40 

41 

40 

40 

40 

— 
— 
40 

40 

40 

40 

40 

— 
— 
40 

40 

40 

40 

40 

— 
— 
— 

— 
— 
— 

40 

31 

40 

31.41 

40 

40 

^ 

w 

o 

I 
vo 

vo 



A p p e n d i x B. Chemical data for thermal wells and springs (continued) S 
_ _ _ 

I I " M J i 2 
Twp Rga. Sec, tf ^ c | TDS Na K Ca Mg Fa Al SiOz B Ll g g SO4 Cl F H2S CO3 NOs • ^ | J .S >^ 
N. £ 8 pH u i ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm x Su PPm PPm ppm ppm ppm ppm o S S S cc ^ 

I.O. Sita nama Data 

YA258g US Army. Yakima Rring 1960/09/14 14 19E 28 8 7.9 220 174 19 4 15 11.0 0.0 - 52 - - 147 0.8 4.0 0.6 - - 0.2 1.02 0.97 31 
Cen., 1 

YA2S8h US Army, Yakima Rring 1960/09/14 14 19E 28 B 7.9 - 178 19 4 15 11.0 - - 52 - - 150 0.8 4.0 0.6 - - - 1.04 0.99 40 
Cen., 1 

YA258i US Army, Yakima Rring 1967/02/28 14 19E 28 B 8.1 - 183 20 4 16 10.0 - - 56 - - 150 0.4 4.0 0.6 - - - 1.03 0.99 40 
Cen., 1 

Ci 

00 
O 
C! 

n 

o 
$ 
XA 

B z o 
i 



DRAFT 6/1/94 GEOTHERMAL RESOURCES OF WASHINGTON 1 

Appendix C. Convectively Heated(?) Wells 

This table lists the wells, statewide, that are too warm to have been heated by conductive gradients. Wells listed are too warm to have been heated 
conductively in a range of temperature gradients between 30 and 50°C/km. The formula, T = IS^C + (0.05°C/mXdepth in meters), calculates the 
Predicted Temperature of each well in the table, assuming that the well was heated conductively in a gradient of 50°C/km, with a mean annual 
surface temperaiure of 15°C. This is a reasonable maximum temperature for conductively heated wells in the Columbia Basin. Warmer wells, may 
be heated convectively, that is, by the movement of warmer waters into the well from below. Other explanations, such as errors in the data, local 
heat sources, and artificial recharge are possible. 

I.D. 

AD010 

AD011 

ADOSO 

AD037 

AD039 

AD107 

ASOOS 

BEOOS 

BE023 

BE024 

BE027 

BEOSO 

BE032 

BEOSS 

BE040 

BE04S 

BEOSS 

BE064 

BE076 

BE078 

BE079 

BEOSO 

BEOSS 

BE0S4 

BEOSS 

BEOSS 

BE092 

BE093 

BE102 

BE103 

BE108 

BE110 

BE117 

BE118 

BE119 

BE120 

BE121 

8E123 

CK001 

CK002 

COOOS 

CO004 

COOOS 

DOOOS 

FR004 

FROOS 

FROOS 

FR011 

FR015 

FR020 

FR022 

FR023 

FR024 

Pradkrtad 
tamp.oC 

18.7 

18.9 

18.4 

26.0 

24.6 

20.1 

19.0 

18.7 

17.9 

21.3 

17.4 

16.4 

18.4 

18.4 

15.9 

19.7 

28.7 

15.8 

20.9 

20.0 

19.9 

20.7 

16.9 

20.9 

19.9 

19.3 

18.3 

17.5 

15.8 

16.6 

62.3 

19.9 

16.2 

16.4 

16.2 

15.8 

15.8 

16.0 

18.9 

19.5 

18.7 

20.8 

20.8 

19.1 

16.8 

23.4 

19.6 

16.0 

20.7 

15.8 

16.6 

20.6 

22.3 

Measured 
temp. "C 

20.0 

20.0 

25.0 

26.1 

26.2 

20.8 

20.0 

20.0 

27.8 

24.0 

22.5 

21.0 

21.1 

21.1 

20.0 

23.3 

29.8 

20.5 

21.4 

20.4 

21.2 

22.0 

20.0 

21.1 

21.0 

21.0 

20.5 

21.5 

21.0 

39.1 

62.8 

20.0 

32.5 

24.0 

20.7 

22.0 

22.5 

20.5 

22.0 

24.1 

20.0 

23.3 

23.9 

20.0 

20.5 

24.6 

23.0 

23.0 

21.1 

22.5 

20.0 

21.1 

23.0 

Dapth 
(m) 

75 

77 

69 

220 

192 

102 

79 

75 

59 

125 

47 

28 

69 

69 

IS 

94 

273 

15 

117 

99 

98 

113 

38 

117 

98 

85 

65 

51 

16 

32 

945 

98 

24 

28 

24 

16 

17 

20 

77 

90 

74 

116 

116 

83 

37 

168 

91 

20 

113 

15 

72 

112 

146 

I.D. 

FR042 

FR045 

FROSS 

FR054 

FR060 

GAOOS 

GR006 

GROOS 

GR010 

GR021 

GR022 

GR031 

GR034 

GR045 

GR070 

GR073 

GR083 

GR092 

GR093 

GR096 

GR100 

GR104 

GR105 

GR111 

GR116 

GR118 

GY001 

Ki002 

KSOOl 

KSOOS 

KSOOS 

KS010 

KS012 

KT001 

KT002 

KT007 

KTOOS 

KT011 

KT012 

KTOSO 

LI001 

LIOOS 

LI017 

LI028 

LI029 

OKOOl 

OK002 

OKOOS 

OKOOS 

SKOOS 

SK004 

SK007 

SK011 

Predicted 
temp. "C 

15.3 

24.1 

27.1 

24.4 

29.3 

17.4 

21.3 

18.4 

23.6 

20.4 

17.6 

27.7 

17.7 

16.0 

19.9 

24.5 

18.2 

31.9 

24.1 

19.3 

21.9 

19.0 

24.4 

22.1 

24.5 

18.6 

18.6 

18.6 

24.2 

16.1 

21.9 

18.1 

28.1 

19.4 

20.2 

17.4 

23.4 

19.5 

18.1 

18.2 

26.2 

24.7 

25.6 

22.6 

27.9 

17.2 

15.6 

15.5 

15.5 

24.9 

22.8 

20.7 

32.9 

Measured 
temp. <>C 

21.5 

26.7 

27.2 

25.6 

29.5 

20.0 

22.5 

25.6 

27.8 

20.6 

21.5 

27.8 

20.0 

21.0 

20.5 

28.8 

20.0 

34.9 

28.6 

20.0 

28.0 

29.0 

25.5 

27.0 

29.2 

24.4 

20.5 

21.5 

24.3 

20.0 

22.8 

26.0 

28.4 

20.5 

21.4 

21.1 

27.0 

27.2 

23.0 

21.0 

30.5 

28.3 

28.7 

25.8 

31.7 

22.7 

21.1 

20.0 

20.0 

35.5 

26.4 

27.8 

36.3 

Dapth 
(m) 

6 

182 

242 

187 

287 

47 

125 

68 

172 

106 

S3 

253 

54 

20 

98 

191 

64 

337 

181 

66 

137 

79 

ISS 

142 

189 

72 

71 

72 

184 

21 

137 

61 

262 

88 

104 

47 

168 

90 

61 

63 

224 

195 

212 

151 

258 

44 

12 

9 

9 

198 

155 

113 

357 

I.D. 

SPOOS 

SPOOS 

SP010 

SP011 

SP012 

WA004 

WAOOS 

WAX7 

WA009 

WA013 

WA014 

WA015 

WA016 

WA019 

WA023 

WA026 

WA027 

WA045 

WA046 

WA047 

WA057 

WA059 

WA062 

WA089 

WA093 

WA105 

WA106 

WA107 

WA108 

WA112 

WH004 

WT001 

WT003 

WT004 

WTOOS 

WT006 

WT007 

WTOOS 

wroo9 
WT012 

WT013 

WT015 

YA009 

YA011 

YA013 

YA014 

YA015 

YA020 

YA021 

YA022 

YA032 

YAOSS 

YAOSS 

Predicted 
tamp. "C 

20.3 

18.0 

15.9 

16.7 

17.4 

30.3 

17.3 

30.3 

23.8 

35.4 

3S.4 

40.3 

33.3 

16.1 

24.0 

34.8 

18.8 

21.2 

16.7 

24.7 

30.5 

16.8 

17.4 

17.4 

18.4 

16.9 

22.3 

22.7 

26.9 

18.2 

22.0 

19.0 

24.6 

17.8 

17.5 

17.5 

17.6 

19.7 

18.5 

21.8 

20.9 

17.7 

15.6 

16.8 

19.7 

17.4 

19.3 

17.9 

16.8 

16.2 

15.9 

15.9 

18.2 

Measured 
tamp. "C 

20.5 

21.0 

20.0 

21.0 

20.0 

31.8 

20.0 

31.8 

25.1 

40.2 

40.7 

4S.0 

40.0 

20.0 

24.4 

36.1 

25.5 

22.6 

20.0 

26.7 

30.6 

26.7 

20.0 

20.0 

21.7 

22.0 

25.4 

25.6 

31.0 

22.2 

47.9 

20.0 

26.5 

20.0 

20.0 

20,0 

21.0 

20,0 

20.0 

22.2 

22.2 

24.4 

21.0 

22.0 

21.0 

20.0 

21.1 

20.0 

22.0 

20.5 

20.0 

20.5 

21.1 

Dapth 
(m) 

105 

60 

IS 

34 

49 

305 

46 

305 

175 

407 

407 

506 

366 

21 

180 

396 

75 

123 

34 

195 

310 

37 

49 

48 

69 

38 

146 

154 

237 

64 

141 

79 

192 

56 

50 

50 

51 

95 

70 

136 

117 

54 

13 

35 

95 

49 

85 

59 

35 

23 

18 

19 

64 
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I.D. 

YAOSS 

YA039 

YA041 

YA043 

YA044 

YA04S 

YA049 

YAOSl 

YAOSS 

YA0S7 

YA062 

YA065 

YA067 

YA073 

YA127 

YA132 

YA143 

YA144 

YA178 

YA1S4 

YA204 

YA205 

YA206 

YA207 

YA228 

YA230 

YA24S 

YA247 

YA250 

YA252 

YA25S 

YA257 

PtadJctad 
tamp. °C 

15.9 

15.6 

15.6 

18.8 

15.6 

19.6 

21.4 

22.3 

21.9 

22.0 

30.1 

21.1 

IS.S 

16.0 

19.3 

21.5 

17.1 

17.6 

20.9 

26.5 

21.2 

27.2 

20.3 

18.7 

19.1 

26.5 

22.7 

18.7 

18.7 

16.2 

15.8 

21.2 

Measured 
tamp. °C 

20.0 

27.0 

20.5 

21.1 

21.0 

22.2 

21.5 

24.0 

22.5 

23.5 

31.6 

23.0 

26.4 

23.0 

21.7 

24.5 

23.3 

23.3 

24.4 

26.7 

26.7 

28.0 

20.6 

24.4 

20.0 

44.5 

24.2 

23.3 

21.1 

20.5 

22.2 

21.7 

Dapth 
(m) 

19 

11 

16 

77 

13 

91 

128 

145 

137 

139 

302 

122 

16 

20 

87 

130 

43 

52 

118 

230 

123 

244 

107 

73 

82 

230 

153 

75 

75 

24 

17 

123 
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SERIES GROUP FORMATION MEMBER 
ISOTOPIC 
ACE (Wo) 

MAGNETIC 

POtARlTY 

U 
V 

c 
3 

U 
o 

kl o 

c 
:3 
o 

o 

< 
CO 
< 
n 

> 

z 
<: 
H 

<: 
• J 

Q 
C 
< 

<co 

LOWER MONUMENTAL MEMBER 

ICE HARBOR MEMBER 
bosolt of Goost Islond 

6 

8.5 

bosolt of Mci-lindole 
bosolt of Bosin City 

BUFORD MEMBER 

ELEPHANT MOUNTAIN MEMBER 

POMONA MEMBER 

ESOUATZEL MEMBER 

WEISSENFELS RIDGE MEMBER 
bosolt of Slippery Creek 

10.5 

12 

bosolt of Tenmile Creek 
bosolt of Lewiston Orchords 
bosolt of Cloverlond 

ASOTIN MEMBER 
bosolt of Hunt:ing£r 

WILBUR CREEK MEMBER 
bosolt of Lcpwoi 
bcsolt of WoWuke 

UI.WTILUV. MEMBER 
bosolt of Sillusi 
bosolt of Umotillo 

FRiEST RAPIDS MEMBER 
bosolt of Lolo 
bosolt of Rosolio 

ROZA MEMBER 

13 

14.5 

FRENCHMAN SPRINGS MEMBER 
bosolt of Lyons Ferry 
bosolt of Sentinel Gop 
bosolt of Sond Hollow 
bosolt of Silver Foils 
bosolt of Ginkgo 

bosolt of Polouse Foils 

ECKLER MOUNTAIN MEMBER 
bosolt of Shumoker Creek 
bosolt of Dodge 

bosolt of Robinette Mountoin 

Sentinel Bluffs unit 

Slock Conyon unit 

Fields Spring unit 

Winter Woter unit 

Unntonunn unit 

15.3 

15.6 

Ortley unit 
Armstrong Conyon unit 

Meyer Ridge unit 
Grouse Creek unit 

Wopshillo Ridge unit 
Mt. Horrible unit 

Chino Creek unit 

Downey Gulch unit 

Center Creek unit 
Rogersburg unit 

Teepee Butte unit 
Buckhorn Springs unit 

IMNAHA 
BASALT 

See Hooper ond others 
(1984) for Imnoho units 

16.9 

TIT 

17.3 

N 

N.T 

R 

N 

N 

R 

T.R 

N 

N.E 

^ 
i/rc r 



14.95 
14.96 
14f75 

.*14.81 
14.80 
14.59 
14.56 

16.06 

15.74 

15.90 

2.20 
2.20 

2.19 
2.23 
2.17 
2.26 
2.13 

1.31 

1.30 

1.29 

12.05 

12.47 
12.24 
12.35 
12.73 
12.56 
12.76 

6.88 

6.86 
6.93 
7.10 
6.93 
7.16 
7.02 

FIELD SPRINGS UNIT 

9.45 

9.86 

9.22 

9.15 

9.70 

9.86 

3.41 
3.44 
3.53 
3.61 
3.61 
3.64 
3.15 

5.75 

6.00 

6.28 

1.49 
1.54 

1.80 
1.69 
1.70 
1.68 
1.94 

0.70 

0.49 

0.45 

2.70 
2.41 
2.44 
2.40 
2.16 
2.29 
2.24 

2.71 

2.46 

2.51 

0.35 
0.33 
0.34 
0.35 
0.33 
0.34 
0.35 

0.28 

0.27 

0.26 

TEEPEE BUTTE - Low-TiOj UNIT 

•4.96 

5.31 

5.18 
5.49 

2.02 

1.87 

1.90 
1.82 

11.77 

11.47 

11.71 
10.49 

8.93 

9.32 

9.60 
9.36 

5.21 

4,57 

5.25 
5,89 

1.05 

0.95 

0.91 
0.57 

2.54 

2.43 

2.53 
2.79 

0.27 

0.26 

0.27 
0.25 

•iO 

s 

date of 17.0 ±0 .2 Ma 
low the GRB-Imnaha 
lis (17.5 ± 0.3 Ma, 
Ve have also obtained 
R i G R B flow that we 
e data suggest that the 
)m 17.0 to 15.6 Ma. 

'.eofallCRBGforma-
jxtent, covering more 
T1-) of the total area of 
;es for ORB lie in the 
'lateau, a number of 
were able to cross the 
nd Washington coast 
^eim, 1985; Pfaff and 

for the four MSUs 
nd northern extent of 
iman'ly to the tremen-
pre-existing topogra-

Pigure 3. Generalized isopach map of the Grande Ronde Basalt Data 
points shown on Figure 2. 

r i ^ U T ^ -

^•roVKl f̂ ^^deX ^^Jl £>f^h /^^^ 
•-!--(V 

^^pfM^ l^&in ^HC( € ^ 

.^^^^?4^t^*T-T^ 
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>. UKUTUKKHAL Kl£tiUUKt;£S UATA BASK, bUK AMU HUUKKATK IKHFCKATUKfi Kfi&UUIH;fi8, 

STATE OP WASHINGTON -- GEOCHEKICAL DATA. 
Pile Naae = GE0THDB2.lfKl Ltst updated Apfil an, IJIl^. hv J.R.S. 

/<^-^/..'/e ^i^OC//£:/ i! / C / i D^r^ 

I.D. SITE NAHE pH CONDUCT. T.D.S. Na K Ca Kg Fe Al Si02 B Li HC03 S04 Cl F H2S C02 GEOTHERMOKETERS 
uahos/ci ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi Si-Qts Na-K-Ca 

REP. I.D. 

00380 Baker Hot Springs 
00761 Baker Hot Springs 
00748 Baker Hot Springs (BKC-2) 
00410 Baker Hot Springs(B8A-ll 
00545 Baker Hot SpringB(BKA-l) 
00411 Baker Hot Springs(BKB-lj 
00546 Baker Hot Springs(BKB-l) 

-

8.56 
6.8 
7.93 
7.93 
7.96 
7.96 

00747 Baker Hot Springs(H8in)(BEA-2) 8.3 
00526a Bonneville Drill Hole2(BVDH-l)11.6 
00526b Bonneville Drill Hoie2(BVDfl-2)18.9 
00757 Bonneville Hot Spring 
00390 Bonneville Hot Springs(BVA-2) 
00368 Bonneville Hot Springs(BVA-3) 
00391 Bonneville Hot Springs(BVB-2) 
00663 Bonneville Hot Springs(USGS) 
00369 Collins Hot Springs 
00381 Dorr Fuiarole Field 
00664 Ephrata Well(EPM) 
00360 Fish Hatchery Wari Spring 
00665 Fish Hatchery (fan Spring 
00758 Gaiia Hot Spring 
00375 Gaiia Hot Springs 
00759 Garland Hineral Spring 
00750 Garland Hineral Springs(GLB-l 

9.54 
8.2 
9.9 
-

-

-

-

-

-

-

6.13 
-

6.46 

i 1 
00376 Garland Hineral Springs(DSGS) 6.46 
00749 Garland Hin. Sprs(Hain!(GLA-l) 6.9 
00357 Goldieyer Hot Springs 
00753 Goldieyer Hot Springs 
00527 Goldieyer Hot Springs(GHA-lj 
00528 Goldieyer Hot Springs(GHC-lj 
00529 Goldieyer Hot Springs(GHD-lj 
00356 Green River Soda Springs 
00364 Hot Lake 
00377 Kennedy Hot Springs 
00413 Kennedy Hot Springs(C-U 
00412 Kennedy Hot Spring8(KNB-l) 
00414 Kennedy Hot Springs(KND-lj 
00662 Kennedy Hot SpringsjUSCS) 

-
8.48 
8.8 
8.8 
8.8 

8.3 

8.17 
6.27 

00530 Klickitat Hineral Spr8.(KLA-l) 6.3 
00531 Klickitat Hineral Sprs.(KL6-l) 6.2 
00532 Klickitat Hineral Sprs.(KLC-l) 6.2 
00361 Klickitat Hineral Sprs.(DSGS) 5.89 
00358 Lester Hot Springs 
00754 Lester Hot Springs 
00392 Lester Hot Springs(LSA-l) 
00393 Lester Hot Springs(LSE-l) 
t«394 Lester Hot Springs(LSr-Tr 
00366 Longiire Hineral Springs 
00395 Longiire Hineral Sprs.(LHA-l) 

-

9.19 
7.6 

_ • 

-

6 

820 
-

220 
820 
820 
780 
780 
730 

2800 
1150 

-

805 
800 
790 
-

-

-

-

1660 
-

-

2800 
-

16000 
-

17000 
-

-

600 
630 
580 
-

-

3400 
700 
-

3200 
-

540 
1500 
1200 -, 

- 1 

520 
-

520 
500 
500 

6500 
5400 

492 
-
-

-

-

-
-

-

-

-

-

415 480 
-

-

-

-

-

996 
-

-

1680 
-
-

-

-

138 
-

-

-

-

5800 
-

2040 
-

-

-

-

-

-
• Q C C -

fnm 
312 
-
-

-

3900 
-

-

170 
37 

-

9.6 
2.9 

179 11.8 
179 II.8 
154 
154 
146 
162 
155 
145 
160 
134 
146 
-

-

-

-

-

160 
510 
--% 

2500 
2360 
2500 
2640 

-

125 
122 
119 
117 
-

-
-

-

728 
741 
670 
40 

10.5 
10.5 
8.4 
2.6 
1.2 
0.9 
1 
1 
-

-

-

-

-

-

16 
80 
-

200 
162 
200 
188 
-

3 
3 

2.8 
2.7 
-

-
-

-

128 
132 
72 
4.6 

68 10.4 
62 
64 
-

105 
104 
98 

m -
508 

9.5 
10 
-

2 
3 
2 
3 
-

43 

- -

5.5 0.18 
5.8 
5.8 
5.8 
5.9 
5.9 
5.2 
197 
62 

LD 
0.2 
0.2 
0.3 
0.3 
LD 
LD 
LD 

31 0.03 
31 
30 
28 
-

-

-

-

-

110 
71 
-

390 
300 
390 
318 
-

0.5 
LD 
0.5 
-

-

-

-

-

95 
2.8 
-

87 
86 
87 
90 
-

6.3 0.04 
6.2 
6.3 
6.9 
-

-
-

-

184 
187 
190 
40 
118 
99 
120 
-

LD 
LD 
LD 
-

-
-

-

60 
62 
48 
48 
115 
100 
100 
-

5.3 0.03 
7 

12 
"" 8 " 
-

460 

0.1 
0.1 
0.2 
-

150 

-

LD 
LD 
-

-
-

-

LD 
LD 
LD 
-

-

LD 
-

-

-

-

-

-

2.2 
-

-

5.4 
15 
5.4 
1 
-

-

LD 
LD 
LD 
-

-
-

-

-

-

3 
5.4 
13 
12 
-

-

-
-

-

-

-

-

- 103 
- -

2.7 0.36 
- 32 0.36 
- 125 
- 125 
- 90 
- 90 

3.1 
-

2.7 
-

- 105 0.91 
- 26 
- 38 
- 46 
- 50 
- 50 
- 50 
-

-

-

-

-

-

- 141 
-

- 105 

-

-

2 
-

-

-

-

-

-

-

-

-

9 
-

64 
- 103 21.9 
- 105 64 
- 107 24.4 
-

- 56 
- 61 
- 62 
- 59 
-

-
-

-

- 180 
- 180 
- 175 
- 110 
- 150 
- 147 
- 140 
-

- 61 
- 67 
- 67 
- 66 
-

- 112 

-

LD 
-

-

-

-

-
-

-

9.5 
9.7 
7.5 
-

-

-

LD 
-

LD 
-

-

-

-

-

8.9 
0.4 
0.4 
0.3 
0.3 
0.3 
LD 
LD 
-

1 
LD 
-

-

-
-

-

-

-

2.8 
-

-

165 
32 
157 
157 
124 
124 
106 
8 
-

39 
-

-

-

-

-

-

-

-

1130 
398 
-

9.4 2600 
LD -

9.4 2600 
8.1 2050 
-

-

0.2 
0.2 
0.2 
-

-
-

-

4.4 

-

61 
-

-

-

-

-
-

291 
-

4.8 1143 
3.5 1660 
0.1 
0.1 
0.2 
- ; 

-

-

0.35 
0.33 
0.33 

-

1.9 

340 
880 
-

1070 
-

61 
-

-

-

-

-

-

87 
-

95 
95 
90 
90 
95 
92 
91 
80 
8 
72 
78 
-

-

-

-

-

2.6 
30 
-

-

110 
-

3.2 -
41 0.34 -
109 
109 
99 
99 
111 
238 
238 

3 
3 
3 
3 
3 

0.4 -
0.6 -

180 0,66 -
196 
187 
-

-

-

-

-

-

49 
755 
-

160 3600 
160 3800 
- 3600 

170 4250 
-

40 
46 
41 
42 
-

-
-

2 
-

2 
-

5 
9 
9 
-

-

19 
30 
-

-

40 

-

-

0.6 -
-

-

-

-

-

-

0.4 -
1.4 -
-

1.6 -
1.3 -
1.6 -
1.3 -
-

130 0.88 -
140 
137 
132 
-

-
-

-

622 
626 
625 
4.1 
4.6 
4.7 

0.8 -
0.9 -
0.8 -
-

-
-

1 -
-

1 -
1.2 -
0.9 -
0.4 -
0.3 -

4.2 0.34 -
-

115 
215 
200 
2"00 
-

876 

-

1.6 -
-

-

-

-

-

139 
- 138.9 

82.1 
150 

-

132 
-

140 
74 
85 
98 
102 
102 
102 
98 

-

-

114 
-

-

- 157.3 
157 

- 139.9 
- 138.9 

140 
141 
107 

- 107.2 
111 
112 
110 

-

-
-

-

173 
173 
171 
143 
162 
160 

-

-

- 111.3 
116 
116 
116 

-

144 

162 
162.1 
152.8 
170 
-

169 
-

161 
85 
68 

63.6 
65 
69 
-

64 
-

-

178 
165 
-

216 
216 

190.5 
183.3 
191 

186.9 
118 

118.1 
119 
117 
115 
-

-
-

-

220 
222 
189 
157 
171 
171 
-

-

107.9 
123 
104 
119 
-

164 

3,4,12 00380 
17 00761 
17 00748 

5,12 00410 
9,12 00545 
5,12 00411 
9,12 00546 

17 00747 
9,12 00526a 
9,12 00526b 
,17 00757 

5,12 00390 
3,4,9,12 00368 

5,12 00391 
12 00663 

3,4 00369 
3,4 00381 
12 00664 

3,4,12 00360 
12 00665 
17 00758 

3,4,12 00375 
17 00759 
17 00750 

3,4,12 00378 
17 00749 

3,4,12 00357 
17 00753 

9,12 00527 
9,12 00528 
9,12 00529 
3,4 00356 
3,4 00364 
3,4 00377 

5 00413 
5,12 00412 
5,12 00414 

12 00662 
9,12 00530 
9,12 00531 
9,12 00532 

3,4,12 00361 
3,4 00358 
17 00754 

5,12 00392 
5,12 00393 
5,12 00394 
3,4 00366 
5.1?. MiUfi 
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n 

P i l e Naie = GE0THDB2.VK1 

I . D . SITE NAHE 

00396 Longiire Hineral Sprs.(LHC-l] 
00397 Longiire Hineral Sprs.(LHG-l) 
00153 Hiocene Petroleui Ifell (HP¥-1 
00383 Hount Adais Fuiaroles 
00367 Hount Rainier Fuiaroles 
00370 Hount St. Helens Fuiaroles 
00362 Ohanapecosh Hot Springs 
00398 Ohanapecosh Hot Springs(OHA-l 
00399 Ohanapecosh Hot Springs(OHB-l 
00400 Ohanapecosh Hot Springs(OHC-l 
00401 Ohanapecosh Hot Springs(OHD-l 
00402 Ohanapecosh Hot Springs(OHG-l 
00403 Ohanapecosh Hot Springs(OHH-l 
00663 Ohanapecosh Hot Springs(USGS) 
00354 Olyipic Hot Springs 
00751 Olyipic Hot Springs 
00415 Olyipic Hot Springs(H-ll 
00420 Olyipic Hot Springs(OLA-l) 
00416 Olyipic Hot Springs(OLB-l) 
00371 Orr Creek W a n Springs 
00404 Orr Creek W a n Springs(OCA-l| 
00363 Packwood Hot Spring 
00365 Poison Lake 
00372 Rock Creek Hot Springs 
00533 Rock Creek Hot Springs(RCA-l) 
00534 Rock Creek Hot Springs(RCA-2) 
00359 Scenic Hot Springs 
00755 Scenic Hot Springs 
00536 Scenic Hot Springs(SEA-l) 
00537 Scenic Hot Springs(SEA-2) 
00535 Scenic Hot Springs(SBA-GT) 
00538 Scenic Hot Springs(SEB-l) 
00539 Scenic Hot Springs(SEC-l) 
00540 Scenic Hot Springs(SED-1) 
00541 Scenic Hot Springs(SED-2i 
00382 Sherian Crater Fuiaroles 
00373 Shiperds Hot Springs 
00543 Shiperds Rot Spring8(SPA-l) 
00384 Siicoe Soda Springs 
00355 Sol Due Hot Springs 
00752 Sol Due Hot Springs 
00417 Sol Due Hot Springs(l) 
00418 Sol Due Hot Spring8(2i 
00406 Sol Due Hot Springs(SDA-l) 
00407 Sol Due Hot Springs(SDB-ll 
00408 So!Due Hot Springs(SDC-l( 
00409 Sol Due Hot Springs(SDD-l) 
nn.17i Sf ««Tfin Pnf Sni.i«tfe 

Last updated April 30, 1993, by J.E.S. 

pH CONDUCT. T.D.S. Na K Ca Hg Fe Al Si02 B Li HC03 S04 Cl F H2S C02 GEOTHERHOHETERS REF. 
uihos/ci ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi ppi Si-Qti Na-K-Ca 

6.2 

9.3 

6.8 

9.5 
8.95 

9.7 
9.3 

9.14 
9.3 

9.6 
9.4 
9.3 
9.3 

8.5 

9.46 
7.93 
8.43 
9.2 
9.1 
9.2 
9.2 

6550 

555 '^i^ 

- 645 51 
- 555 43 
- 123 17.5 

582 
500 
2.8 LD LD 

4650 
4400 
4500 

4650 

320 

320 
320 

180 
175 

400 
400 

2350 

180 

220 
200 
140 
170 

220 

2790 -
- 895 
- 889 
- 825 
- 895 
- 895 
- 870 
- 920 

192 -
- 72 
- 60 

47 
47 
44 
50 
48 
46 
52 

1.1 

65 
64 
64 
58 
69 
60 

5.1 -
4.9 -
4.9 -
4.9 -
4.7 -
5.5 -
4.9 0.04 

0.9 LD LD 
1.2 0.01 -

108 

240 

1410 

62 2.4 1 0.01 

29 9 3 0.1 

135 
43 LD 4.2 0.1 LD 

350 210 

380 
360 
355 
342 
345 
305 

win 

141 
102 
120 

- 2.4 
- 2.1 
- LD 

- - 1204 -
- - 946 -

101 2 88 21 

-,,.106 - 2.81 - 175 1010 -
107 - 2.83 - - 1000 -
108 - 2.82 - - 987 -
107 - 2.82 - 165 1030 -
106 - 2.8 - 175 1050 -
98 - 2.75 - - 978 -
100 12 2.9 1060 - 880 5.2 

66 0.82 0.04 175 5 11 1.2 

80 0.8 0.03 85 37 10 1 

- 0.8 0.03 - - 10 -

29 - 0.01 - 1 28 -

80 0.1 11.5 LD 
- 0.1 11.5 LD 

49 0.64 2.1 0.02 
40 0.5 2.3 LD 
51 0.7 2.1 LD 
50 0.4 2.2 LD 
46 0.5 1.9 LD 
32 0.5 2.1 LD 
35 0.5 3.5 0.1 
40 1 3.5 0.1 

LD 
LD 

. 

LD 
LD 
LD 
LD 
LD 
LD 
LD 

- 41 
-

- 44 
- 41 
- 49 
- 48 
- 46 
- 37 
- 38 
- 40 

-
-

LD 

LD 
LD 

_ 

LD 
LD 
LD 
LD 
LD 
LD 
LD 

31 
35 

75 
43 
-
-

43 
44 
44 
-

40 
40 

13 
14 
18 
14 
16 
13 
13 
15 

85 0.7 
85 0.7 

22 0.72 
18 0.7 
23 0.8 
24 0.9 
21 0.8 
14 0.6 
16 0.6 
18 0.6 

47 LD 30 12 38 0.4 

80 
75 
74 
81 
75 
79 
75 

2.2 
2.6 

0.8 LD 0.04 
1.3 0.01 
I.l 0.01 
3 0.1 
4.14 
1 0.1 
2 0.1 

-
-
-
- _ 
-
-

- 60 
- 80 
-

- 64 
- — 6 5 
- 64 
- 58 

1.4 0.05 
1.3 O.I 
1.3 O.I 
- 0.1 

a,t 
- 0.1 
- 0.1 

181 
137 
129 
-
^ 
-
-

7 
34 
35 
-

-
-

21 
20 
18 
20 

-W-
19 
18 

1.7 
1 
1 
-

-
-

I.D. 

157 
138 
148 
-
-
-
-

141 
141 
142 
141 
141 
136 
137 
-

115.2 
-

125 
-
-

7? 
-
-
-

93 
93 
-

95.9 
93 
101 

98 
88 
89 
92 
-
-

99 
-
-

110.5 
-
-

114 

m 
114 
109 

170 
161 
214 
-
-
-
-

165 
166 
165 
169 
168 
165 
171 
-

105.9 
-
-

142 
-

231 
-
-
-

21 
-
-

90.4 
86 
93 
-
84 
92 
87 
109 
-
-

S3 
-
-

100.5 
-
-

93 

99 
98 
97 

5,12 00396 
5,12 00397 
9,12 00153 
3,4 0D383 
3,4 00367 
3,4 00370 
3,4 00362 

5,12 00398 
5,12 00399 
5,12 00400 
5,12 00401 
5,12 00402 
5,12 00403 

12 00663 
3,4 00354 
17 00751 
5 00415 
5 00420 
5 00416 

3,4 00371 
5,12 00404 
3,4 00363 
3,4 00365 
3,4 00372 

9,12 00533 
9,12 00534 
3,4 00359 
17 00755 

9,12 00536 
9,12 00537 
9,12 00535 
9,12 00538 
9,12 00539 
9,12 00540 
9,12 00541 
3,4 00382 
3,4 00373 
9,12 00543 
3,4 00384 
3,4 00355 
17 00752 
5 00417 
5 00418 

5,12 00406 

^712110407 
5,12 00408 
5,12 00409 



GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 
STATE OF WASHINGTON -- GEOCHEHICAL DATA. 

File Naie -- m f m i M l 

I.D. SITE NAHE 

Last updated April 31), i m , h j i . U . ^ 

pH CONDUCT. T.D.S. Na K Ca Hg Fe Al Si02 
uihos/ci ppi ppi ppi ppi ppi ppi ppa ppi ppi 

00542 
00756 
00378 
00419 
00760 
00379 
00544 

NOTES: 

St. Hartin Hot Spring8(SHA-2) 8.5 
St. Hartin's Hot Spring 8.54 
Sulphur Creek Hot Springs 
Sulphur Creek Hot Sprs.(SFA-117.62 
Sulphur Hot Springs 9.35 
Van Spr. Canyon V a n Spr. 
Yakiia Creaaery Vell(YKlf-l) 

2200 - 325 5.2 68 0.4 LD - 51 -
- 360 6.4 76 0.3 LD - 48 2.9 

500 300 
480 - 102 2.8 1.6 0.01 - - 100 0.6 

- 100 1.9 1.2 LD LD - 76 0.55 

215 - 52 0.5 1.8 LD LD - 23 -

Li HC03 

PPi PPi 

0.4 22 
0.28 19 

0.1 102 
0.14 154 

LD -

S04 Cl F 
ppa ppi ppi 

16 880 0.6 
16 690 0.74 

60 54 3 
21 51 3.9 

2 4.5 1.2 

H2S C02 
PPB ppi 

GEOTHERHOHETERS 
Si-Qt!i Na-K-Ca 

103 
99.9 

137 
122.4 

69 

IOO 
104 

131 
116. 

82 

I.D. 

9,12 00542 
17 00756 

3,4 00378 
5 00419 

17 00760 
3,4 00379 

9,12 00544 

T.D.S.: Total dissolved solids. 

REFERENCES: 
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and locations in the State of Washington: Vashington Division of 
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[unpaginated], 2 p L , scale 1:500,000. 

2. Blackwell, D. D,, 1980, Heat flow and geotherial gradient 
aeasureaents in Washington to 1979 and teaperature-depth data 
collected during 1979: Vashington Division of Geology and Earth 
Resources Open File Report 80-9, 524 p. [unpaginated]. 

3. Korosec, H. A., 1980, Table of therial and aineral spring 
locations in Vashington: Vashington Division of Geology and Earth 
Resources Open File Report 80-11, 6 p. 

4. Korosec, H. A., and Others, 1981, Geotheraal resources of 
Vashington: Vashington Division of Geology and Earth Resources 
Geologic Hap GK-25, 1 sheet, scale 1:500,000. 

5. Korosec, H. A,; and Others, 1980, The I979-I980 geotheraal 
resource assessaent prograa in Vashington: Vashington Division of 
Geology and Earth Resources Open File Report 81-3, 267 p., 1 aap, 
scale 1:24,000. 

6. Schuster, J. E., 1981, Geotheraal energy potential of the Yakiia 
valley area, Vashington. In Blooiquist, R. G., editor. 
Proceedings of the Geotheraal Syiposiui--Low teaperature 
utilisation, heat puap applications, district heating, Septeaber 
24, 1980: Washington State Energy Office WAOENG 81-05, p, XI 

1 - XI 10. 
7. Korosec, H. A., and others, 1982, The low teiperature 

geotherial resources of eastern Vashington: Vashington Division 
of Geology and Earth Resources Open File Report 82-1, 20 p., 2 
figs., 1 table. 

8. Korosec, H. A.; Phillips, V. H., 1982, WELLTHERH: Teiperature, 
depth, and geotheraal gradient data for wells in Vashington State: 
Vashington Division of Geology and Earth Resources Open File 
Report 82-2, 3 p., 74-p. table. 

4.—Korosec,Hh-A^-1982, Table of cheiical analyses-for theraal 
and aineral spring and well waters collected in 1980 and 1981: 
Vashington Division of Geology and Earth Resources Open Pile 
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Pile Naae = 6E0THDB2.VK1 Last updated April 30, 1993, by J.E.S. 

I.D. SITE NAHE pH CONDUCT. T.D.S. Na K Ca Hg Fe Al Si02 B Li HC03 S04 Cl F H2S C02 GEOTHERHOHETERS REF. I.D. 
uahos/ca ppa ppa ppa ppa ppa ppa ppi ppa ppa ppi ppi ppi ppi ppi ppi ppi Si-Qtz Na-K-Ca 

^ 10. Biggane, J. H., 1982, The low-teiperature geotherial resource 
and stratigraphy of portions of Yakiia County, Vashington: 
Washington Division of Geology and Earth Resources Open File 
Report 82-6, 128 p., 58 figs., 4 pl., 11 tables, appendix. 

11. Biggane, J. H., 1983, Geophysical logs froi water wells in the 
Yakiia area, Vashington: Washington Division of Geology and Earth 
Resources Open File Report 83-2, 50 p. 

12. Korosec, H. A., and others, 1983, The 1980-1982 geotherial 
resource assessaent prograi in Vashington; with chapters on 
theraal springs, gravity investigations, heat-flow drilling, low-
teaperature resources in eastern Vashington, geology the the south 
Cascades and White Pass areas, and targets for geotheraal resource 
exploration: Washington Division of Geology and Earth Resources 
Open File Report 83-7, 299 p. 

13. Widness, Scott, 1983, Low teiperature geotherial resource 
evaluation of the Hoses Lake-Ritzville-Connell area, Washington: 
Vashington Division of Geology and Earth Resources Open File 
Report 83-11, 27 p, 

14. Korosec, H. A,, 1983, The 1983 teiperature gradient and heat 
flow drilling project for the State of Vashington: Vashington 
Division of Geology and Earth Resources Open^File Report 83-12, 
11 p. 

15. Stoffel, K, L,; Widness, Scott, 1983, Geophysical logs of 
selected wells in eastern Washington: Washington Division of 
Geology and Earth Resources Open File Report 83-14, 81 p. 

16. Stoffel, K. L.; Widness, Scott, 1983, Fluid-teiperature logs 
for selected wells in eastern Washington: Washington Division of 
Geology and Earth Resources Open File Report 83-15, 351 p. 

17. Korosec, H. A., 1983, Cheiical analyses for therial and lineral 
springs exaained in 1982-1983: Washington Division of Geology and 
Earth Resources Open Pile Report 84-1, 8 p. 

18. Blackwell, D, D., and others, 1985, Heat flow and geotherial 
studies in the State of Washington: Vashington Division of 
Geology and Earth Resources Open Pile Report 85-6, 77 p. 

19. Barnett, D. B., 1986, The 1985 geotherial gradient drilling 
project for the State of Washington: Washington Division of 
Geology and Earth Resources Open Pile Report 86-2, 34 p. 

20. Washington State Departient of Ecology Water Well Reports, 
Central Regional Office, Yakiia, Washington, April 12 and 13, 
1993. (Water well reports for 12,000-15,000 wells were reviewed 
by J. E. Schuster and J. D. Dragovich of the Washington Division 
of Geology and Earth Resources. 145 records for wells at or above 
20 degrees C. were found, copied, and placed in the Division's 
files.) 



GEOTHERHAL RESOURCES DATA BASE, LOW AND HODERATE TEHPERATURE RESOURCES, 
STATE OP WASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 

Pile irafe - GECTHPBl.Wl LiSt Updated April 31), i m , by J.E.S. 
j T ^ - e r-'Vri^ 

I.D. SITE NAHE SITE COUNTY LAT. N. LONG. V. PART. SEC.TVP.RNG. TEHP. TEHP. DEPTH DEPTH GRADIENT GRAD.HEAT FLOW FLOW FLOW S.W.L. REF. I.D 
TYPE 

• 

# 

• 

# 

3 

m 

% 

m 

m 

m 

# 

m 

m 

% 

# 

%_.^.. 

00001 
00002 
00308 
00653 
00003 
00005 
00674, 
00004 
00006 
00007 
00437 
00675 
00008 
00676 
00009a 

CHSTP4P RR 
USBR 
DH 4 
DH 4 
ECBID 
Othello City 4 
Othello City 5 
Othello City 2 
Othello City 5 
Othello City 6 
Othello City 1 
Othello City 6 
HcKay 
HcKay, Ed. 
Lyle Bros 3 

00009b Lyle Bros 3 
00786 
00677 
00678 
OOOIO 
00679 

-
Lyle Bros. 
Johnson, Arthur 
Johnson 
Kuaier, Clarence, No.4 

00427b Toakin 
00680 
00011 
00681 
00438 
00682 
00012 
00683 
00427a 
00013 
00014 
00684 
00015 
00439 
00016 
00685 
00017a 
00686 

Daaon, Don 
Daion 
Steiger 
Steiger 
Hart, Cyril 
Hart 
Toapkins, Robert 
Toapkin 
-
Watson 
Blauert, Fred, 
Blauert 
Othello City 3 
Othello City 3 
Othello City 3 
Kliphardt 
Kliphardt, G. W. 

00017b Kliphardt 
00018a Kliphardt 
00018b Kliphardt 
00787 -
00019b Andrews 2 
00019a 
AftVRfl 
U v t O O 

00020 
00687 

Andrews 2 

DNR Daaon 
DNR Daaon No. 2 

W Adaas 
- Adaas 
- Adaas 
- Adaas 
W Adaas 
W Adais 
W Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adais 
V Adais 
W Adais 
W Adais 
W Adaas 
W Adais 
V Adaas 
W Adaas 
W Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adais 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
W Adaas 
W Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adais 
V Adais 
W Adais 
W Adais 
W Adais 
W Adais 
W Adais 
W Adaas 
W Adais 
W Adais 
W Adaas 
W Adaas 
W Adaas 

SEC. 

SW.NV 08 
NV,NV 15 
NE,SV 30 

- 30 
SE.SV 35 
NE.SE 03 
SE,Sy 03 
NE,NV 03( 
SE,SV 03 
NB,NE 04 
NE,NE 04 
NE,NE 04 
NE,SV 05 
NE,SW 05 
SW,NW II 
SW.NW 11 
SW,NV 11 
SV,NV 11 
NE,NE 19 
NE,NE 19 
NV,SV 32 
NE.NE 02 
NW,NE 04 
NW,NE 04 
SE,NW 16 
SE,NW 16 
SW.NE 35 
SW.NW 35 
NE,NE 02 
NE,NE 02 
NE,NE 02 
SE,SB 27 
SB.NW 34 
SE,NW 34 
SV.SE 34 
SE,SE 34 
SE,SE 34 
NV.NV 24 
NW.NV 24 
NV,NV 24 
NE,NE 26 
NE,NE 26 
NE.NE 26 
NE.SE 27 
NB.SB 27 

N. 

15 28E 
15 28E 
15 28E 
15 28E 
15 28E 
15 29E 
15 29E 
15 29E 
15 29E 
15 29E 
15 29E 
15 29E 
15 31E 
15 31E 
15 31E 
15 31E 
15 31E 
15 3IE 
15 31E 
15 31E 
15 31E 
15 32E 
15 32E 
15 32E 
15 32E 
15 32E 
15 32E 
15 32E 
15 33E 
15 33E 
15 33E 
15 34E 
15 36E 
15 36E 
16 29E 
16 29E 
16 29E 
16 30E 
16 30E 
16 30E 
16 30E 
16 30E 
16 30E 
16 30B 
16 30B 

deg C TYPE a TYPE deg.C/ka TYPE aV/sq.a 1/a TYPE a 

20.0 B 
24.2 B 
53.5 S 
53,5 B 
24.4 B 
20.8 P 
29.4 B 
22.8 F 
29.0 B 
25.2 B 
20.0 B 
24.7 B 
26.4 B 
26.8 B 
20.5 B 
20.5 B 
20.0 B 
20.1 B 
27.6 B 
25.5 B 
26.0 B 
25.0 B 
21.9 B 
21.8 B 
20.0 B 
20.0 S 
22.9 B 
27.6 B 
24.9 B 
25.0 B 
25.0 B 
20.9 S 
25.3 B 
25.4 -
24.8 S 
23.0 B 
25.0 B 
25.9 B 
26.1 B 
25.9 B 
26.2 -
26,2 -
26.2 B 
25.2 -
25.2 -

NE.SE 27 
NV,SE 36 
NW,SE 36 

16 30E 
16 30E 
16 30E 

25.2 
20.3 
20.6 

126.0 
264.0 
924.0 
924.1 
253.0 
276.0 
298.4 
212.0 
297.8 
365.1 
171.0 
367.3 
403.5 
404.4 
214.0 
214.0 
212.2 
213.3 
341.7 
338.6 
364.5 
252,0 
266.2 
266.4 
179.8 
180.0 
307.8 
309.7 
252.1 
252.0 

68.9 
177.0 
213.0 
211.5 
261.0 
275.0 
260.0 
219.4 
219.8 
219.4 
192.0 
192.0 
192,0 
207,0 

207,3 
208.8 
184.1 

D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
L 
D 
D 
D 

63.0 
46.0 
45.0 
31.1 
49.0 
32.0 
65. 
51.0 
57.0 
36.0 
47.0 

36.0 
49.1 
32.2 
40.0 
34.4 

49.1 
40.0 
47.9 
52.0 
49.1 
43.0 
49.1 
44,0 
49,1 
50.0 

52.0 
189.0 
50.0 

63.0 
49.0 
40.0 
65.3 
64.8 
65.3 
63.0 
34.0 
74,0 
72.4 
64.0 
91.0 

3 S 

60.4 B 
40.0 B 
65.3 f! 

1,4,8 OOOOI 
1,4,8 00002 
1,4,8 00308 

10 00653 
1,4,8,12 00003 

1,4,8 00005 
13,15,16 00674 

1,4,8 00004 
1,4,8,12 00006 

1,4,8 00007 
1,4,8 00437 

13,15,16 00675 
1,4,8 00008 

13,15,16 00676 
1,4,8 000091 
1,4,8 000091 

18 00786 
13 00677 

13,15,16 00678 
1,4,8 00010 
13,16 00679 

12 004271 
13,16 00680 
1,4,8 00011 

13 00681 
1,4,8 00438 
13,16 00682 

1,4,7,8,12 00012 
13,16 00683 
7,8 00427a 
1,4 00013 

1,4,8 00014 
13,15,16 00684 

1,4,7,8,12 00015 
1,4,8 00439 
1,4,8 00016 
13,16 00685 

1,4,7,8,12 00017a 
13,16 00686 

1,4,7,8,12 00017b 
1,4,8 00018a 
1,4,8 00018b 

18 00787 
1,4,7,8,12 00019b 

r| 4 f ' I V U v v l Irft 

18 00788 
1,4,8 00020 

14 A A C O S 



GEOTHERHAL RESOURCES DATA BASE, LOW AND HODERATE TEHPERATURE RESOURCES, 
STATE OP WASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 

File Maie • GBQTDDDl.WKl Laat Updated April 30t 1993, by J.B.C. 

I.D. 

00688 
00689 
00690 
00022 
00428a 
00691 
00693 
00023 
00692 
00440 

SITE NAHE 

Daaon, Hike 
DNR Daion 
DNR Daion 
Lyle 

. Wholaan 
Vholian 
Lyle, Rex (South) 
Lyle (south) 
Lyle, Rex 
Lyle 

00428b Wholaan 
00694 
00024 
00441 
00695 
00696 
00025 
00697 
00026 
00027 
00028 
00698 
00699 
00029 
00030 
00654 
00701 
00700 
00031 
00429 
00032a 
00702a 
00032b 

Phillips, D. E., 
Phillips 12 
Phillips, D. B., 

, 12 

, 11 
Phillips, B., house well 
Phillips, D. E., 
Phillips 
Phillips, D. E.| 
Phillips 17 
Phillips 
Phillips 
Phillips, R. V. 
Phillips, D. E., 
Phillips 10 
Phillips 2 
-
Phillips, D. B., 
Phillips, D. E., 
-
Phillips 16 
Phillips 7 
Phillips, D. E., 
Phillips 7 

00702b Phillips A 
00655 
00034 
00703 
00033 
00704 
00705 
00706 
00036 
00037 
00789 
00430 
00707 
00442 
00038 
AA At A 

-

Phillips 9 
Phillips, D. E., 
Phillips 9 
Bauiann Fans 
Bauian, Richard 
Phillips, D. E., 
Phillips C-12 
-
-

DNR 
DNICRB -
City of Lind 
Benge 
n - i i - _ • 1. _ -

• 11 

, 17 

10 

16 
2 

C-34 

9 

C-12 

SITE COUNTY 
TYPE 

W Adais 
V Adais 
V Adais 
V Adais 
V Adais 
V Adais 
y Adais 
W Adais 
W Adais 
W Adais 
W Adaas 
V Adaas 
V Adais 
W Adaas 
W Adaas 
W Adaas 
W Adaas 
W Adaas 
W Adaas 
V Adaas 
V Adais ' 
V Adaas 
V Adais 
W Adais 
W Adaas 
W Adaas 
W Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
W Adaas 
W Adaas 
V Adaas 
V Adaas 
V Adais 
V Adais 
V Adais 
V Adais 
V Adais 
V Adais 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
4t4<UM 
y Adaas 
V Adaas 

LAT. N. LONG. V. PART. SEC 
SEC. 

Ny,SE 36 
Ny,SE 36 
NV,SE 36 
Ny,NE 15 
NV.NV 15 

- 15 
SV,SB 15 
SV.SE 15 
NV,NE 15 
NV,NE 15 
NV.NW 15 
Ny,HV 11 
Ny,NV 11 
NV,NV 14 
NB,Ny 14 
Ny,Ny 14 
NE,NV 14 
Ny,NV 15 
NV,NW 15 
SW,SW 20 
SW,SW 20 
SW.SW 20 
SW,NE 21 
Sy,NV 21 
NV,HW 25 
sy,sv 25 
sy,sv 25 
Ny,Ny 25 
SV,SV 25 
sy,sv 25 
Sy,NV 34 
sy,Ny 34 
sy,Ny 34 
Sy,NV 34 
Sy,NV 34 
Ny,Ny 35 
NV,NV 35 
NV.NV 35 
SV.SB 31 
sy,sv 32 
Ny,Ny 12 
NV.NV 12 
SE,SW 12 
SE,SW 12 
NW,SW 14 

-44 
SB,SW 12 
NW,Ny 27 
MD HU 10 

;.TVi 
N, 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 

'.RNG. 

30E 
30E 
30E 
31E 
31E 
31E 
3IB 
31E 
31E 
31E 
31E 
32E 
32E 
32E 
32B 
32E 
32B 
32E 
32E 
32E 
32E 
32E 
32B 
32B 
32E 
32B 
32B 
32B 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32E 
32B 
32E 
35E 
35B 
31E 
3IE 
32E 
32E 
32B 

17 ^ « 
17 
17 
1 0 

33E 
37E 
« 1 B 

TEHP. 1 rEHP. DEPTH 
deg C TYPE a ' 

20.2 
24.7 
20.1 
22.7 
26,2 
26.2 
27.5 
26.9 
22.6 
24.1 
26.2 
28.2 
28.2 
20.0 
21.1 
20,0 
20,7 
34,0 
33.4 
22.8 
29.2 
28.8 
26.9 
27.4 
28.7 
30.4 
31.4 
29.1 
30.4 
31.0 
43.4 
41.4 
43.4 
24.0 
43.4 
24.0 
24.2 
24.0 
22.4 
21.0 
27.5 
27.8 
21.0 
21.0 
23.2 
U.l 
21.0 
21.9 
41 r 

B 209.7 
B 241.4 
B 210.6 
S 200.5 
- 230.0 
B 229.8 
B 409.9 
B 408.7 
B 200.5 
B 315.8 
- 230.0 
B 321.0 
B 310.0 
S 313.9 
B 154.5 
B 312.7 
S 155.1 
B 439.5 
B 437.1 
S 214.3 
S 372.1 
B 372.1 
B 282.5 
S 158.8 
B 431.6 
B 709.2 
B 381.9 
B 431.3 
B 709.2 
B 380.0 
B 771.0 
B 772.6 
B 771.0 
S 370.0 
B 772.9 
S 192.0 
6 272.2 
B 270.6 
B 599.5 
B 214.0 
B 591.9 
B 590.4 
B 227.0 
B 225.6 
- 189.0 
i-l««r7 
B 226.0 
- 167.9 
n flt fl 1) 

DEPTH 
TYPE 

D 
D 
D 
L 
L 
D 
D 
D 
D 
D 
L 
D 
D 
L 
D 
D 
L 
D 
D 
L 
L 
B 
D 
L 
D 
D 
D 
D 
-

D 
D 
D 
D 
L 
D 
L 
D 
D 
D 
D 
D 
D 
-

D 
L 
D-
D 
L 

GRADIENT ( 
deg.C/ka 1 

. 

65.3 
-

53.0 
57.4 
31.9 
31.9 
37.0 
31.9-
38.0 
57.0 
31.9 
51.0 
25.0 
31.9 

-

56.0 
31.9 
49,0 
50,0 
46,0 
31.9 
31.9 
97.0 
40.0 

-

31.9 
31.9 
26.0 
50.0 
69.5 
38.1 
41.0 

-

31.1 
63.0 
31.9 
44.0 

-
-

26.8 
27,0 
40.0 
40.3 
54.0 

.— 
40.0 
59.0 
i A A 

!RAD 

tm 
. 

s 
-

B 
A 
S 
S 
B 
S 
B 
B 
S 
B 
B 
S 
-

B 
S 
B 
B 
B 
S 
S 
B 
B 
-

S 
s 
B 
B 
A 
S 
B 
-

S 
B 
S 
B 
-
-

S 
B 
B 
B 
B 

- -

B 
B 
n 

BEAT FLOV FLOV FLOV S.W,L. 
aW/sq.a 1/a TYPE a 

REF. I.D 

13,16 00688 
13,16 00689 

13 00690 
1,4,8 00022 

7,8 00428 
13 00691 

13,15,16 00693 
1,4,8 00023 
13,16 0D692 
1,4,8 00440 

7,8,12 00428 
13 00694 

1,4,8,16 00024 
1,4,8,16 00441 

13,16 00695 
13 00698 

1,4,8 00025 
13,15,16 00697 

1,4,7,8,12 00026 
1,4,8 00027 
1,4,8 00028 
13,16 00698 
13,16 00699 
1,4,8 00029 
1,4,8 00030 

10 00654 
13,15,16 00701 

13,16 00700 
1,4 00031 

7,8,12 00429 
1,4,8 000321 

13,15,16 00702) 
1,4,8 000321 

13 007021 
10 00655 

1,4,8 00034 
13,16 00703 
1,4,8 00033 

13,15,16 00704 
13 00705 

13,15,16 00706 
1,4,8 00036 
1,4 00037 
18 0O789 

7,8,12 00430 
nwm-
8 00442 

1,4,8,15 00038 



m 

m 

m 

m 

File Naae = GEOTHDBl.WKl 

* 1.1). SITE HAME 

* 00804 -
00443 Hutterites 
00656 -

* 00444 Phillips C-33 

00710 Hutterian Bretheren 
' 00720 Kagele, Noraan 

00041 Kagele 
00721 S t K Fans 

' 00043 J, i H. Fans 
00722 J & H Fans 
00042 S K Fans 

* 00657 -
00723 Kagele, Norian 
00725 Hoefel, Paul, Ho. 2 

' 00044 Hoefel 
00045 floefel 
00724 Hoefel, Paul 

' 00658 -
00445 Kagele 
,00046 Gering, Gale 
00047 Heineaan, Don, No. 2 
00048b -
00048a -

' 00049 Weber 
00735 Weber, John 
00050b Hardung 
00795 -
00050a Hardung 
00051 Ahern, Cliff 
00053 WWP 5 
00054a WWP 
00fl54b WWP 
00055 -
00056 Sperry 
00814 Sandpiper Land Co. 
00813 Sandpiper Land Co. 
00057 Paterson 
00815 Powers, G. Toa 
00058 Engineers 
00059 Coluabia R. 
00800 -
00818 Epstein 
00060 Craig 
00764 -
00061b Blair 
00061a Blair 
& M C 2 ^ Irrigro 
00819 HundredCircle8Fan,IrrigroDiv 

a anu inannAU VAIB. 

Last Updated April 30, 

SITE COUNTY 
TYPE 

V Adaas 
V Adaas 
V Adaas 
V Adais 
V Adaas 
y Adais 
W Adais 
W Adais 
W Adaas 
V Adaas 
W A^ais 
V Adais 
V Adaas 
V Adais 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
V Adaas 
W Adaas 
W Adaas 
V Adaas 
V Adaas 
V Adaas 
W Adaas 
y Adaas 
V Adaas 
y Adaas 
W Adaas 
W Adaas 
W Asotin 
W Asotin 
W Asotin 
W Asotin 
W Benton 
W Benton 
y Benton 
y Benton 
V Benton 
V Benton 
y Benton 
y Benton 
y Benton 
V Benton 
y Benton 
y Benton . 
V Benton 

-y Benton 
V Benton 

LAT. 

. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

1993, by J.E.S. 

N."'LUHU. ». TOT. SBC.nn'.KHU. 
SEC. 

NB.NV 18 
NE,Ny 18 
NV.NV 33 
NV,Ny 33 
NV.NV 33 
SE,Sy 07 
SV,NE 24 
Sy,NE 24 
NV.SB 24 
sv,sy 24 
sw,sy 24 
NV,SE 24 

- 24 
SV,SV 30 
SV,SE 08 
Sy,SE 08 
Sy,SB 08 
SV.SB 08 
SV,SE 08 
Ny,NE 20 
KW.SE 09 
SV.SV 34 
SE,Ny 13 
SE,Ny 13 
Sy.SB 02 
SV.SB 02 
NV,Hy 17 
Ny,Ny 17 
Ny,»y 17 
Ny,Ny 24 
sy,SE 30 
SV.NV 32 
Sy,NW 32 

- 32 
Ny,HE 03 
sv,sy 29 
Sy,NB 29 
Ny.NV 05 
NV.NV 05 
SB,SB 06 
SB,NS 22 
SB,NE 22 
Sy,NV 15 
Ny,SV 15 
Sy,SB 12 
Sy,SE 12 
Sy,SE 12 
n t i n u f A 

sy,sw 19 
NV.NV 19 

N. 

18 31E 
18 31E 
18 31B 
18 31B 
18 31B 
18 32E 
19 31E 
19 31E 
19 32B 
19 32B 
19 32E 
19 32E 
19 32E 
19 32E 
19 33E 
19 33B 
19 33B 
19 33E 
19 33E 
19 34E 
19 36E 
19 36E 
19 38E 
19 38E 
20 34E 
20 34B 
20 35E 
20 35E 
20 35E 
20 35B 
11 46B 
II 46B 
n 46B 
11 46B 
04 24E 
05 25E 
05 25E 
05 26E 
05 26E 
05 28E 
06 24E 
06 24B 
06 26E 
06 26E 
06 30B 
06 30B 
06 30E 
n A t A n 

06 30E 
06 30B 

TEHP. TEHP, DEPTffUmH liKAUlEHT UKAU.IKAT FLUI t W * fbUK b . f . h . 
deg C TYPE a ' 

21.8 
21.8 
30,0 
30.0 
30.2 
21.7 
20.0 
20.1 
20,8 
31.5 
32.5 
20.6 
31.5 
21.1 
42.3 
20.3 
41,0 
20.7 
41.0 
22.5 
21,1 
20,8 
21.1 
21.1 
20.9 
21.0 
20.9 
20.9 
20.9 
20.5 
23.3 
26.2 
26.2 
23.4 
20.6 
20.0 
20.0 
26.3 
23.3 
21.5 
22.5 
22.5 
23.9 
24,2 
21,1 
21,1 
21,1 
4A r 
20,5 
23,3 

B 240.2 
B 238,0 
B 771.0 
B 727.0 
B 727.5 
B 239.9 
B 164.6 
S 164,6 
B 242.9 
B 680.3 
B 694.9 
B 243.2 
B 680.3 
B 165.2 
B 745.2 
B 229.8 
B 741,5 
B 231.3 
B 741.8 
B 341.4 
B 229,2 
B 102.4 
- 201.2 
- 201,2 
B 197.2 
B 201.5 
S 231.6 
B 231.7 
S 231,6 
B 156.7 
B 406.0 
B 405.0 
B 405.0 
B 387.7 
F 121.0 
F 74.7 
F 108.7 
B 304.8 
F 305.4 
P 170.0 
6 195.0 
B 195.1 
F 292.6 
- 209.7 
B 298.7 
B 305.0 
B 305.0 
n 1 Q A (1 

S 176.8 
P 248.1 

lYPE 

D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
B 
D 
D 
D 
D 
D. 
D 
D 
L 
L 
D 
D 
L 
D 
I 
D 
D 
D 
D 
-

D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 
r 

il 
D 

deg.C/ka ' 

37.3 
41.0 

-
25.0 
26.8 
26.8 

-
49.0 
40.1 
30.0 

— 
35.0 

-
40.1 
38.1 
36.0 
39.0 
40.1 
31.1 
34.0 
41.0 
96.0 
55.0 
82.8 
50.0 

-
43.0 
39.4 
90.0 
61.0 
28.0 
35.0 
38,9 
29.0 
71.0 

-
-

47.0 
-

56.0 
54.0 
43.5 

-

58.0 
28.8 
31.0 
31.0 
1 A A 

48.0 
-

TYPE 

B 
B 
-

B 
S 
S 
-

B 
S 
B 

— 

B 
-

S 
S 
B 
B 
S 
S 
B 
B 
B 
B 
A 
B 
-

B 
B 
A 
B 
B 
B 
A 
B 
B 
-
-

B 
-

B 
B 
B 
-

B 
6 
B 
A 
n 

B 
-

aW/sq.a 1/a 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- 144 
- 378 
-

- 5787 
-
-
-

- 14383 
-
-
-
-

-
- 378 

TYPE 

-

-
-
-
-
-
-
-
-
-

---
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

P 
P 
-

P 
-
-
-

P 
-
-
-
-

" 
P 

a 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

21.9 
52,4 

-

82.6 
-
-
-

110.0 
-
-
-
-

" 
193.2 

REF. I.I 

18 00804 
8 00443 
10 00656 
8 00444 

13,15,16 00709 
13 00710 

13,16 00720 
1,4,7,8,12 00D4I 

13,16 00721 
1,4,8 00043 

13^,15,16 00722 
1,4,8 00042 

10 00657 
13 00723 

13,15,16 00725 
1,4,8 00044 
1,4,8 00045 
13,16 00724 

10 00658 
1,4,8 00445 

1,4,8,15,16 00046 
1,4,8,16 00047 

1,4,8 000481 
1,4,8 00048i 

1,4,7,8,12 00049 
13,16 00735 
1,4,8 000501 

18 00795 
1,4,8 00050a 

1,4,7,8,12,1600051 
1,4,8 00053 

1,4,8,15 00054a 
1,4,8,15 00054b 

1,4 00055 
1,4,7,8,12 00056 

20 00814 
20 00813 

1,4,7,8,12 00057 
20 00815 

1,4,7,8,12 00058 
1,4,7,8,12 00059 

18 00800 
20 00818 

1,4,7,8,12 00060 
18 00764 

1,4,8 00061b 
1,4,8 00061a 

1,4,8,16 000112-
20 00819 



GEOTHERHAL RESOURCES DATA BASE, LOW AND HODERATE TEHPERATURE RESOURCES, a 

^ 
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..̂  
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.i 

_ 
^ 
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•J 
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J 

^ 

J 

J 

J 

^ 

—^ -
'.J 

UUV lUUJknnu liiuuvvuuuu vn^a unuu, uvn ni.w uvvM.vnxu *«M.W....*W. 

Pile Naae = GEOTHDBI,VKl 

I.D. SITE NAHE 

00063 Horrigan Paras 
00820 Horrigon Faras, Inc. 
00065 DOE Paterson 
00066 DNR Baker 
00064 DOE Paterson 
00067 Hoon 
00346 DOE Horse Heaven 

00824 Prosser City 
00770 -
00549 Prosser City 
00825 Bleyhl, Carl 
00826 DNR 
00446 DNR Gould 
00089 Hott 
00828 Noel, Jia 
00827 Burk, Vern 
00835 Salvinia Faras/Harper Faras 
00070 Prosser Exp. 
00836 DOE/WSU 
00554 Prosser Experiaent Station 
00837 Goroch, Chester 
00838 Gaaaie,yilliaa/Whitstran Ranci 
00839 Olsen Bros. 
00840 Clark, Roy 
00841 Ball, Vern 
00842 Valley View Orchards 
00843 Bauder, Hilo 
00071 Christen 
00844 Bdaunds, Gary 
00845 Peterson, Jean 
00447 DNR Benton-4fl 
00448 DNR Kid-3 
00449 DNR 79-07 
00846 Davin Land I Livestock, Inc. 
00072 Bauder 
00847 The Quadrant Corporation 
00435 DNR Anderson 
00775 -
00073b Nakaaura 
00073a Nakaaura 
00074 J, 4 R, Orchard 
00568 J. I R, Orchards 
00856 Inland Desert Fruit Coapany 
00857 Chaapion Orchards 
00450 Hanford S6B4C 
00075a DH 3 
AAAOCI. nil « 

Last Updated April 30, 

SITE COUNTY LAT. 
TYPE 

W Benton 
y Benton 
V Benton 
V Benton 
V Benton 
V Benton 
V Benton 
W Benton 
y Benton 
W Benton 
y Benton 
V Benton 
y Benton 
V Benton 
V Benton 
y Benton 
V Benton 
W Benton 
W Benton 
W Benton 
W Benton 
W Benton 

1 W Benton 
y Beaton 
y Benton 
V Benton 
V Benton 
y Benton 
V Benton 
V Benton 
V Benton 
y Benton 
V Benton 
y Benton 
y Benton 
y Benton 
y Benton 
y Benton 
y Benton 
y Benton 
V Benton 
V Benton 
y Benton 
V Benton 
V Benton 
- Benton 
- Benton 

M 1*4/VV W K V a ^ W 1 

1993, by J.E.S. 

», LONG. y. PART. SEC.TVP.RNG, 
SEC. N. 

NW,NW 08 07 24E 
Ny,NB 26 07 24E 
SV.SV 36 07 25E 
SB.SW 36 07 25E 
SW,SW 36 07 25E 
NW.NE 05 07 26B 
NB,NE 36 07 27E 
NB,SB 01 08 24E 
NE.SE 01 08 24E 
NB,SE 01 08 24E 
NE,SE 01 08 24E 
SB,NE 08 08 24E 
»y,NB 36 08 25B 
NW,NB 36 08 25E 
NB,NE 22 08 29B 
SW,SW 22 08 30B 
NW,Sy 22 08 30E 
NW,NW 21 09 24E 
NW,NE 06 09 25E 
NW,SE 06 09 25E 
NW,NE 06 09 25E 
NE.SB 07 09 25B 
SE.NE 09 09 25E 
N2,Ny 14 09 25E 
NB,SE 23 09 25E 
NB,NB 33 09 25E 
SW.SW 06 09 26E 
NB.NE 20 09 26E 
Hy,SE 27 09 26E 
SB,Ny 02 09 27B 
Sy,Ny 02 09 27E 
HV,Ny 16 09 27B 
NE,SV 23 09 27B 
Ny,SV 25 09 27B 
Ny,NB 17 09 28E 
SB.NB 34 09 28B 
SE.SV 36 09 28E 
SE,Ny 36 10 24E 
Sy,Sy 25 10 25B 
Sy,Ny 25 10 25E 
Sy,NV 25 10 25E 
SV,SV 33 10 25B 
Sy,Sy 33 10 25B 
SB,Ny 33 10 26B 
NV.Ny 33 10 m 
NB.NE 28 10 27E 
Sy,NE 14 10 28E 

TEHP, TEHP. DBPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
deg C TYPE a 

23.4 
20.0 
30,3 
21.8 
22,5 
22.1 
29.4 
25.2 
23.3 
23.6 
25.2 
27.8 
20.0 
25.9 
23.0 
21.1 
21.1 
21.7 
27.8 
25.6 
24.9 
21.1 
20.0 
20.0 
20.0 
20.0 
22.8 
23.3 
21.5 
20.0 
20.0 
23.3 
29.1 
23.8 
26.7 
21.1 
28.3 
29.8 
20.6 
20.6 
20.6 
21.8 
20.8 
24.4 

_22.8 
20.9 
47.8 

B 337.7 
F 162.2 
B 221.6 
B 262,0 
B 253.9 
S 148.1 
B 368.5 
B 378,5 
F 385,3 
B 381,9 
B 391,0 
P 58,5 
F 408.4 
S 364.0 
P 244.0 
F 68.6 
F 68.6 
F 241.4 
B 364.2 
F 365.8 
B 364.8 
F 214.9 
F 457.2 
F 141.7 
F 18.3 
F 217.9 
P 
P 209.4 
B 204.0 
F 129.5 
F 123,4 
- 94.0 
- 370.0 
B 322.2 
F 336.8 
- 271.3 
F 368.2 
S 273.0 
B 184.1 
B 184.0 
B 184.0 
- 275.5 
B 275.5 
F 254.5 
F 255.4 __ 
- 140.0 
B 1079.9 

TYPE 

D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
-

D 
D 
D 
D 
L 
L 
D 
D 
L 
D 
L 
D 
D 
D 
L 
D 
D 

- l l _ 
L 
D 

deg.C/ka 

36.0 
-

83.0 
38,0 
41.0 
68.0 
39.0 
34.0 

26,4 
-
-
-

38,0 
45,0 

-
-
-

43,0 
-

34,1 
-
-
-
-
-
-
-

47.0 
-
-

122.0 
46.0 
30.0 

-
34.0 

-

65.0 
45,0 
47,0 
36.0 
36,0 
34,1 

-
-

46,0 
34.6 

TYPE 

B 
-

B 
B 
B 
B 
B 
B 

B 
-
-
-

B 
B 
-
-
-

B 
--• 

S 
-
-
-
-
-
-
-

B 
-
-

B 
B 
B 
-

B 
-

B 
B 
B 
A 
B 
S 
-
-

B 
A 

aV/sq.a 1/a 

-

- 757 
-
-
-
-
-

- 9273 
-
. 

- 727 
-
-
-
-
- 492 
- 4542 
-
- 5678 
-

- 2650 
-

- 2460 
- 114 
-
- 1961 
- 7684 
-
-

- 1041 
-
-
-

- 10182 
-

- 4542 
-
-
-
-
-
-

- 2366 
- 1741 
-

-

TYPE 

-

P 
-
-
-
-
-
. 

P 
-
-

P 
-
-
-

N 
H 
P 
-

P 
-

P 
-

P 
P 
N 
P 
P 
-
-

P 
-
-
-

P 
-

P 
-
-
-
-
-
-

P 
P 
-

-

a 

-

89.9 
-
-
-
-
-
-

22.3 
-
-

0.0 
2^4.9 

-
-

A 
A 

98.4 
-

162.4 
-

126.5 
138.4 
15.2 
7.6 
A 

156.7 
21.3 

-
42.7 
54.9 

-
-
-

51.5 
-

26.8 
-
-
-
-
-
-

125.6 
1 3 ^ ^ -

-

-

REF. I.D 

1,4,8,15 00063 
20 00820 

1,4,7,8,12 00065 
1,4,8 00066 
1,4,8 00064 
1,4,8 00067 
8,15 00346 
I_,4,B 00168 

20 00824 
18 00770 
10 00549 
20 00825 
20 00828 
8 00446 

1,4,8 00069 
20 00828 
20 0082? 
20 00835 

1,4,8,15 00070 
20 00836 
10 00554 
20 00837 
20 00838 
20 00839 
20 00840 
20 00841 
20 00842 
20 00843 

1,4,8 00071 
20 00844 
20 00845 
8 00447 
8 00448 

8,15 00449 
20 00846 

1,4,8 00072 
20 00847 

7,8,12 00435 
18 00775 

1,4,7,8,12 00073b 
1,4,7,8 00073a 

1,4,8 00074 
10 00568 
20 00856 
20 00857 

8 00450 
1,4,8 00075a 



File Naae = GEOTHOBI.KKI 

I.D. SITE NAHE 

Last Updated April 30, 1993, by J.E.S. 

SITE COUNTY LAT. N. LONG. V. PART. SEC.TVP.RNG. TEHP. TEHP. DEPTH DBPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. REP. I.D 

•wr deg C TYPE a TfPB deg.C/ka TYPK aV/sq.a 1/a TYPE T 

47 

58 

TYPE 

il 

« 

w 

m 

m 

m 

00451b Hanford S-30 
00347 
00569 
00600 

DH 3 
-

Rattlesnake Hills 1 
00076a Rattlesnake 1 
00345 
00599 

Rattlesnake 1 
Rattlesnake Hills 1 

00076b Rattlesnake 1 
00077 US Govt. 
00452b Hanford 2-E14 
00452a Hanford 2-E14 
00908 
00453 
00627 
00454 
00909 
00078 
00079 
00081 
00080 
00082 
00083 
00084 
00085 
00087 
00086 
00910 
00088 
00089 
00090 
00091 
00092 
00093 
00094 
00337 
00095a 
00095b 
00457 
00456 
00455a 
00643 

Berk, Deibert 
Traael 
Traael, J. D. 
Traael 
Traael, J. D. 
Roberts Bros. 
US Govt. 
US Govt. 
US Govt. 
US Govt. 
US Govt. 
(JS Govt, 
US Govt. 
US Govt. 
US Govt. 
Haple Leaf Paras, Inc. 
US Govt. 
OS Govt. 
Heeker 
OS Govt. 
US Govt. 
-

HcGee 
DS 1 
-
-

ARH DC 1 
ARH DC 1 
DDH I 
ARH DC 1 

00455b DDH 1 
00644 
00458 
00097 
00098 
00099a 
00334 
U0U99b 

DC 6 
Hanford DC-6 
-
-

NORCO I 
NORCO I 
NOHCOT 

- Benton 
- Benton 
- Benton 
0 Benton 
0 Benton 
0 Benton 
0 Benton 
0 Benton 
- Benton 
- Benton 
- Benton 
y Benton 
V Benton 
W Benton 
V Benton 
V Benton 
V Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
V Benton 
- Benton 
- Benton 
V Benton 
- Benton 
- Benton 
y Benton 
V Benton 
- Benton 
V Benton 
V Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Benton 
- Beaton 
V Benton 
y Benton 
0 Chelan 
0 Chelan 
0 Chelan 

46-21.1 119-16.2 

46-26.0 119-47.0 

46-35.0 119-31.0 

47-22.1 120-18.0 

Ny,NE 14 
SV,NE 14 

- 14 
- 15 

NE 15 
NE 15 
- 15 

NE 15 
SE,SE 34 
NV,Ny 23 
Ny,NV 23 
Ny,NB 03 
NB,NE 05 
NB,NB 05 
HE.NE 05 
B2,B2 09 
sy,sy 20 
sy,sy 04 
Sy,SB 07 
NW.NE 07 
SE,SV 08 
SE,NB 12 
Ny,Ny 14 
NB.NV 15 
SV,NE 18 
sy,Ny 18 
Sy,NE 29 
Ny,sy 16 
sy,Ny 25 
Sy.NE 26 
HW.NW 36 
sy,sy 01 
SE,NE 11 
SV,NE 30 

- 25 
- 25 
- 25 

NB,NE 35 
Ny,SE 35 
NE,NE 35 
N8,NB 35 
NB,NE 35 
Sy,NE 26 
Sy,NB 26 
Ny,SV 14 
Sy,NE 28 
NW.SV 26 
NV.Sy 26 

10 
10 
10 
11 
11 
11 
11 
11 
11 
II 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
22 
22 

28E 
28E 
28B 
24E 
24E 
24 E 
24B 
24B 
26E 
28E 
28E 
24B 
24E 
24E 
24B 
24B 
24B 
26E 
26B 
26E 
26E 
26E 
26B 
26E 
26E 
26B 
26E 
27E 
24B 
24B 
24 E 
25B 
25B 
25E 
26B 
26E 
26E 
26E 
26E 
26B 
26B 
26E 
27B 
27B 
26E 
26E 
20B 
20B 

39,7 
47,8 
47.8 
96.3 
128.0 
96.3 
110.0 
96.3 
24.0 
26.2 
26.2 
22.2 
20.4 
23.0 
23.0 
22.2 
26.0 
21.4 
20.4 
20.7 
21.2 
21.0 
21.1 
21,7 
20.8 
20.5 
24.4 
20.5 
24.2 
20.0 
24.0 
23.0 
39.1 
26.8 
21.9 
21.9 
21.9 
70.0 
75.0 
21.9 
75.0 
21.9 
60.2 
60.2 
32.5 
20.7 
35.7 
35,7 

Ny,SW 28 22 20E 35.7 

S 605.0 
B 1079.9 
B 1079.9 
S 2500.0 
S 2880.0 
S 2500.0 
B 2889.4 
S 2500.0 
F 305.0 
B 288.0 
B 288.0 
F 386.8 
B 254.0 
B 254.2 
- 254.0 
F 310.3 
F 366.0 
F 117.0 
F 99.0 
F 126.0 
F 98.0 
F 158.0 
F 117.0 
F 134.0 
F 85.0 
F 177.0 
F 253.0 
F 65.0 
F 237.0 
F 215.0 
F 333.0 
F 241.0 
P 32.0 
F 338.0 
B 182.9 
B 183.0 
B 183.0 
B 1725.0 
S 1692.0 
S 183.0 
B 1691.6 
S 183.0 
B 1323.7 
B 1322.0 
P 24.0 
F 24.0 
S 900,0 
B 900,0 
S 900.0 

L 
L 
D 
L 
L 
L 
D 
L 
D 
D 
0 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
L 
D 
D 
L 
D 
L 
-
-

D 
L 
L 
D 
L 
D 
D 
L 
L 
L 
L 

l l ' 

42,0 
34.6 

-
31.1 
40.0 
37.1 
31.1 
34.0 
39.0 
42.0 
39.0 

-
33.0 

-
43.0 

-

3S.0 
80.0 
85.0 
69.0 
94.0 
57.0 
78,0 
74,0 
103,0 
48.0 

-
131.0 
51.0 
43.0 
36.0 
46.0 

847.0 
44.0 
37.2 
37.2 
54.0 
34.0 
37.0 
37.2 
31.1 
38.0 
31.1 
37.0 
854.0 
363.0 
26,8 
28.4 
T7.0 

B 
A 
-

S 
B 
A 
S 
B 
B 
B 
A 

--

B 
-

B 
-

B 
B 
B 
S 
B 
B 
B 
B 
B 
B 
-

B 
B 
B 
B 
B 
B 
B 
A 
A 
B 
B 
B 
A 
S 
6 
S 
B 
B 
B 
A 
A 
B 

13414 P t U . l 

13475 P 107.0 

1703 P 51.8 

64 

62 

8 00451 
2 00347 
10 00569 
10 00600 

1,4,8 00076i 
2,8 00345 
10 00599 

1,4,8 000761 
1,4,8 00077 

8 004521 
8 00452^ 

20 00908 
8 00453 

10,16 00627 
8 00454 
20 00909 

1,4,8 00078 
1,4,8 00079 
1,4,8 00081 
1,4,8 00080 
1,4,8 00082 
1,4,8 00083 
1,4,8 00084 
1,4,8 00085 
1,4,8 00087 
1,4,8 00086 

20 00910 
1,4,8 

1.4,8 
1,4,8 00090 
1,4,8 00091 
1,4,8 00092 
1,4,8 00093 
1,4,8 00094 

2 00337 
1,4 00095a 
1,4 00095b 
8 00457 
8 00456 
8 004S5a 

10 00643 
8 00455b 
10 00644 
8 00458 

1,4,8 00097 
1,4,8 00098 
1,4,8 00099a 

2 00334 
T,4,8 00099b 



• ^ 

flgOTDERHAIi RBCOUHOBC DATA DASB, LOV A8B MOBiBAIg T8ll»gt>TllBI? RFSnilRrFfi, 
STATE OF VASHINGTON - DESCRIPTIVE AND THERHAL DATA. 

File Naae = GEOTHDBI.VKl Last Updated April 30, 1993, by J.E.S. 

O 

•^ 

I.D. 

00415 
00416 
00354 
00751 
00420 
00409 
00408 
00752 
00418 
00417 
00407 
00406 
00355 
00100 
00101 
00356 
00459b 
00459a 
00947 
00946 
00745 
00102 
00103 
00948 
00104 
00105a 
00105b 
00106 
00436 
00107 
00108 
00460b 
00460a 
00109a 
00109b 
OOIIla 
OOlIIb 
00110 
00784 
00666 
00648 
00461 
00112 
00887 
00668 
00669 

SITE NAHE 

Olyapic Hot 
Olyapic Hot 
Olyapic Hot 
Olyapic Hot 
Olyapic Hot 
Sol Due Hot 
Sol Due Hot 
Sol Due Hot 
Sol Due Hot 
Sol Due Hot 
Sol Due Hot 
Sol Due Hot 
Sol Due Hot 
Ferrell, L. 

Springs(H-l 
Spring8(B-l 
Springs 
Springs 
SpringsjA) 
Springs(D-l 
Sprin|8(C-l 
Springs 
Springs(2) 
SpringsUI 
Spring8(B-l 
Springs(A-l 
Springs 

Green River Soda Springs 
Velch 
Velch 
Fleaing h, Evenhus 
Velch, Dean 
Sagebrush Flats 
Pixlee 
Pixlee 
Isaak, John 
Pasco 
Nakaaura 
Nakaaura 
Nakaaura, H. 
Rowe Fans 
USBR 
USBR 
Bailie 
Bailie 
Cockrans 
Cockrans 
Othello A.F.B. 
Othello A.F.B. 
US Govt, 

Rathbun, Corrin 
Rathbun, C. 
Rathbun 
Rathbun 
JlattoJfr, Cotrift, 1 
Kuaaer Faras 
Andrews, Clyde 

SITE 
TYPE 

COUNTY LAT. N. LONG. V. 

S Clallaa 
S Cl&llai 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
S Clallaa 
V Coluabia 
V Coluabia 
S Cowlitz 

Douglas 
Douglas 
Douglas 
Douglas 
Douglas 
Douglas 
Douglas 
Douglas 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 

- Franklin 
- Franklin 
V Franklin 

Franklin 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 
Franklin 

y Ptankliji 
V Franklin 
V Franklin 

PART. SEC.TVP.RNG. 
SEC. 

NV 28 
NV 28 
NV 28 
NV 28 
NV28 
NV 32 
NV 32 
NV 32 
NV 32 
NV 32 
NV 32 
NV 32 
NV 32 

SV,Ny 01 
SV,NV 26 

NB 02 
NW,NB 12 
NW,HE 12 
SW,NW 19 
SW,NW 19 
NE,SW 27 
NW,NW 20 
NW,NW 20 
NE.NW 26 
SE.NE 18 
SW.NW 07 
SW.NV 07 
SB.NB 21 
sy,sv 29 
SE,NV 28 
sy,sy 13 
Ny,SE 13 
Ny,SB 13 
Ny,SV 30 
Ny,sy 30 
Ng,NE 09 
NE,NE 09 
NE,NB 09 
NE,NE 09 
Ny,sy 08 
HV,SV 08 
Nw,sy 08 
NE,SE 09 
NR,SEi)3^ 
NE,NV 15 
NE,SE 27 

N. 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
12 
13 
10 
20 
20 
22 
22 
23 
23 
23 
27 
09 
09 
09 
11 
11 
12 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 

OBW 
OBW 
OBW 
OSW 
08V 
OOW 
09W 
OOW 
09V 
09V 
09V 
09V 
09V 
38E 
38B 
04E 
22B 
22E 
22E 
22B 
25E 
26B 
26E 
28E 
30E 
3IE 
31E 
31B 
32E 
29E 
28E 
29E 
29B 
34E 
34E 
29E 
29E 
29E 
29E 
3IE 
31E 
31E 
31E 

Jitiii _ 
14 
14 

31E 
31B 

TEHP. TEHP. 
deg C TYPE 

. 

48.0 
48.0 
48.5 
48.0 
46.0 
40.0 
51.0 

-
-

50.0 
34.0 
50.0 
22.0 
20.0 
25.0 
22.0 
22.0 
20.0 
22.8 
33.0 
27.8 
29.3 
20.0 
21.0 
24.6 
24.6 
24.8 
29.6 
20.0 
27.6 
22.6 
22.6 
32.2 
32.2 
22.2 
22.2 
22.3 
22.2 
43.1 
46.8 
46.8 
21.2 
2 2 ^ 
20.3 
25.2 

. 

P 
F 
F 
F 
P 
F 
F 
-
-
F 
F 
P 
-
F 
H 
B 
B 
P 
F 
B 
S 
S 
F 
P 
-
-
B 
B 
F 
P 
B 
B 
B 
B 
S 
S 
P 
B 
B 
B 
-
-
B. 
B 
B 

DEPTH 
a 

. 
-
-
-
-
-
-
-
-
-
-
-
-

241.1 
74.0 

-
229.0 
229.0 
82.9 
225.9 
396.2 
244.4 
362.7 
246.9 
315.0 
167.7 
167.7 
356.0 
333.0 
213.0 
341.0 
210.0 
210.0 
355.1 
355.1 
215.0 
215.0 
263.0 
213.4 
758.0 
758.0 
758.0 
330.1 
332.2 
413.3 
207.3 

DEPTH 
TYPE 

. 
-
-
-
-
-
-
-
-
-
-
-
-
L 
L 
-
D 
D 
D 
D 
D 
L 
L 
D 
D 
L 
L 
D 
D 
D 
D 
D 
D 
D 
D 
L 
L 
D 
D 
D 
D 
L 
L 

_J_ 
D 
D 

GRADIENT 
deg.C/ka 

-
-
-
-
-
-
-
-
-
-
-
-
-

41.0 
108.0 

-
33.0 
31.5 

-
-
-

69.0 
50.0 

-
29.0 
33.4 
75.0 
34.0 
53.0 
38.0 
46,0 
43,0 
40.0 
56.4 
57.0 
57.6 
47.0 
39.0 
43,9 
38.1 
31,1 
46.0 
28.0 
47.9 

-
49.9 

GRAD.H 
TYPE 

-
-
-
-
-
-
-
-
-
-
-
-
-
B 
B 
-
B 
A 
-
-
-
B 
B 
-
B 
A 
B 
B 
B 
B 
B 
B 
A 
A 
B 
A 
B 
B 
B 
S 
S 
B 
B 
S 
-
S 

REP. I.D. 
iV/sq.a l/a TYPE a 

500 

76 

151 
114 
560 

6832 

-
-
N 
-
-
N 
N 
-
-
-
N 
N 
N 
-
-
-
-
-
P 
P 
-
-
-
P 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-. 
-
-
-
-
-
-
-

-
-
-
-
-
-
-
"-
-
-
-
-
-
-
-
-
-
-

71.6 
176.2 

-
-
-

157.6 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

— A -

-

5 00415 
5 00416 

3,4 00354 
17 00751 
5 00420 
5 00409 
5 00408 
17 00752 
5 00418 
5 00417 
5 00407 
5 00406 

3,4 00355 
1,4,8,16 00100 

1,4,8 00101 
3,4 00356 

8 00459b 
8 00459a 

20 00947 
20 00946 
16 00745 

1,4,8 00102 
1,4,7,8,12 00103 

20 00948 
1,4,8 00104 
1,4,8 00105a 

1,4,8,16 00105b 
1,4,8,15 00106 

7,12 00436 
1,4,8 00107 
1,4,8 00108 

8 00460b 
8 00460a 

1,4,7,8,12 00109a 
1,4,7,8,12 00109b 

1,4,8 OOIIla 
1,4,8 00111b 
1,4,8 OOIIO 

18 00784 
13,15,16 00666 

10 00648 
8 00461 

1,4,8 00112 
13,15,16 00667 
13,15,16 00668 

13 00669 



GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 
STATE OP VASHINGTOH -- DESCRIPTIVE AHD THKHHAt DATA. 

File Naae = GEOTHDBI.VKl Last Updated April 30, 1993, by J.E.S. 

# 

m 

m 

I.D. SITE NAHE 

00114b Hart 
00115 
00671 

Hart 
Hart, Dick 

00116b Connell 6 
00116a Connell 6 
00672 
00673 
00117 
00II8 
00119 
00120 
00462 
00121 
00122 
00463 
00652 
00123 
00124 
00125 
00126 
00127 
00128 
00130 
00129 
00131 

Connell City No. 6 
Heider, Valter 
Heider 
Gillis 
Poaeroy 
US A n y 
Hanford 93-93 
US Govt. 
US A n y 
DH 5 
DH 5 
AEC 
US Govt. 
USAF 
Hetro Hortgage 
USBR 
-

US A n y 
US A n y 
Vashington 

00133b DQE George 
00132 
00133a 
00134 
00790 
00135 
00136 
00464a 
00137a 
00791 

Quiney 
DOE George 
Hetro Hortgage IIA 
-

F a n Han 
Bradshaw 
Hetro Hortgage 
Hetro Hortgage 20 
-

00464b Ketro Hortgage 
00137b Hetro Hortgage 20 
00465a Shinn 
00465b Shinn 
00708 
00138 
00139 
00466 
00140 

ma 
00711 
00142 

Aierican Potato No. 2 
Al. Pot. Co. 
Lauzier, Paul 
Hoses Lake City 28 
Hoses Lake City 3 
Hosertake City f 
Hoses Lake City No. 7 
Hoses Lake City 7 

SITE COUNTY 
TYPE 

V Franklin 
y Franklin 
y Franklin 
y Franklin 
y Franklin 
V Franklin 
V Franklin 
V Pranklin 
V Pranklin 
y Garfield 
- Grant 
- Grant 
- Grant 
- Grant 
- Grant 
- Grant 
- Grant 
- Grant 
- Grant 
V Grant 
- Grant 
V Grant 
- Grant 
- Grant 
y Grant 
y Grant 
y Grant 
y Grant 
V Grant 
V Grant 
y Grant 
y Grant 
V Grant 
V Grant 
y Grant 
y Grant 
V Grant 
y Grant 
y Grant 
V Grant 
V Grant 
V Grant 
V Grant 
y Grant 
fr^ratt 
V Grant 
y Grant 

LAT. N. LONG. V. PART. SEC.TVP.RNG. TBHP. TBHP. DEPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOW FLOV S.V.L. 
SEC. N. deg C TYPE i TYPE deg.C/ki TYPE iV/sq.i 1/a TYPB i 

REF. I.D 

SB.SV 02 
SV,Ny 13 
sy,Ny 13 
NV.NV 31 
NV,NV 31 
NV.NV 31 
SV.SV 21 
sw,sy 21 
sy,sy 19 
NE,SV 31 
Ny,Ny 01 
m,M 01 
NV,NB 21 
NB,Ny 24 
SE,SV 25 

- 28 
NE,SV 34 
Sy,NE 01 
SW.NE 01 
SE.NV 01 
NV,NV 31 
SW,NB 01 
NW,SB 33 
NV.SB 33 
Sy,NV 15 
SV.NV 15 
sy,Ny 15 
SV.NV 15 
NB,SE 23 
SV.SV 27 
SV,SV 27 
NV,NE 28 
SB.NV 31 
Ny,SE 31 
SE.NV 31 
SE,Ny 31 
Ny,SE 31 

SV 35 
SV 35 

Sy,SB 06 
Sy,SB 06 
NV,NV 31 
NE,SV 04 
Sy,SE 15 
NW,1*^}~^ 
NW.NW 23 
NV.NV 23 

14 
14 
14 
14 
14 
14 
14 
14 
14 
12 
14 
14 
14 
14 
15 
15 
15 
16 
16 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
[8 
[8 
18 
18 
18 
18 
18 
9 
19 
19 
t9-
9 
9 

32B 
32E 
32E 
32E 
32E 
32B 
33E 
33E 
36B 
42E 
25E 
25E 
25E 
27E 
24B 
24E 
27B 
24E 
24E 
25E 
27E 
30E 
30E 
30E 
25E 
25E 
25B 
25B 
25E 
25E 
25E 
25B 
26E 
26E 
26B 
26E 
26E 
26E 
26E 
29E 
29E 
27E 
28B 
28E 

4 i B ^ 
28E 
nn 

27.2 
25.6 
23.7 
29,4 
28.5 
29.0 
28.2 
27.3 
23.0 
23.0 
27.5 
25.6 
22.0 
30.0 
74.0 
74.0 
21.5 
23.5 
24.5 
25.3 
20.8 
23.0 
23.5 
22.2 
25.6 
29.3 
22.4 
29.3 
21.2 
21.2 
21.2 
22.4 
20.4 
22.5 
20.4 
20.4 
22.5 
23.2 
23.2 
21.7 
21.5 
25.0 
20.9 
22.2 

- Z U -
23.8 
20.fi 

S 
-

B 
B 
B 
B 
B 
-

S 
F 
F 
F 
F 
P 

242.3 
187.1 
232.2 
303.0 
305.0 
302.3 
351.1 
349,3 
262.7 
304.0 
285.0 
68.0 
159.0 
425.0 

B 1524.0 
B 1534.3 
P 
P 
P 
fi 
F 
F 
F 
F 
F 
-

S 
-

-

B 
-

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
-

P 
F 

194.0 
244.0 
279.0 
239.0 
247.0 
299.0 
222.0 
306.0 
297.0 
488,0 
270.3 
488.0 
190.2 
228.0 
228.0 
211.5 
216.0 
214.6 
215.8 
216.0 
214.6 
165.0 
165.0 
204.8 
205.0 
233.2 
227.0 
277.0 

L 280.4 
B 
p 

282.2 
M!!.n 

L 
L 
D 
D 
D 
D 
D 
L 
L 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
L 
L 
L 
L 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
-D--
D 
n 

63.0 
73.0 
49.9 
57.0 
38.0 
49.9 
49.9 
44.0 
42.0 
36.0 
54.0 
43.0 
63.0 
42.0 
41.0 
31.1 
49.0 
47.0 
45.0 
56.0 
36.0 
37.0 
52.0 
33.0 
46.0 
35.0 
39.0 
35.2 
48.0 
35.5 
40.0 
49.0 
39.0 
40.0 
49.1 
46.0 
49.0 
51.8 
68.0 
45.0 
47.0 
56.0 
37.0 
37.0 
42.0 
45.0 
inn 

B 
B 
S 
B 
A 
S 
S 
B 
B 
6 
B 
6 
B 
B 
B 
S 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
A 
B 
B 
B 
B 
B 
A 
B 
A 
B 
A 
B 
S 
B 
B 
B 
B 
I 
S 
R 

1,4,7,8,12 00114 
1,4,7,8,12 00115 

13,16 00671 
1,4,7,8,12 00116 

1,4,7,8 00116 
13,16 00672 

13,15,16 00673 
1,4,8 00117 
1,4,8 00118 
1,4,8 00119 
1,4,8 00120 

8 00482 
1,4,8 00121 
1,4,8 00122 

8 00463 
10 00652 

1,4,8 00123 
1,4,8 00124 
1,4,8 00125 

1,4,8,16 00126 
1,4,8 00127 
1,4,8 00128 
1,4,8 00130 
1,4,8 00129 
1,4,8 00131 

1.4.8.15 001331 
1,4,8 00132 
1,4,8 00133a 
1,4,8 00134 

18 00790 
1,4,8 00135 
1,4,8 00136 

8 00464a 
1,4,8 00137a 

18 00791 
8 00464b 

1,4,8 00137b 
8 00465a 
8 00465b 

13.15.16 00708 
1,4,7,8,12 00138 

1,4,7,8,12,1600139 
8 00466 

1,4,8 00140 
1,4,8 00141 
13,16 00711 
I t Q nniit 

http://20.fi


"^ 
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STATE OF WASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 
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I.D, 

00792 
00712 
00468 
00144 
00713 
00145 
00714 
00146 
00469 
00715 
00716 
00147 
00148 
00717 
00793 
00149 
00718 
00150 
00719 
00151 
00152 
00726 
00470 
00727 
00728 
00154 
00155a 
00471 
00794 

SITE NAHE 

_ 

Hoses Lake City No. 31 
Hoses Lake City 31 
Fode I 
Fode, Roy, No. 2 
Shinn 2 
Shinn, Prank, Ho. 2 
Abraas 
Jett-Aero 2 

Hasto Faras 
Carnation 
Potato 2 
Aaerican Potato 
-

Schaidt 
Schaidt, Reuben 
Abraa 1 
Jett-Aero Ho. 1 
Quincy City 1 
Cole 
Cole, E. B. 
Reinke 
Reinke Faras 
Powers, Toa 
Powers 
Claassen 
Claassen 
-

00729b Claassen, Clint 
00155b Claassen 
00157 
00729a 
00156 

Claassen 
Claassen, Clint 
Claassen 

00731a Franz, Herb 
00731b Franz, Herb, No. 1 
00159b Franz 
00159a 
00472 
00730 
00158 
00161 
00160 
00732 
00733 

Franz 
Franz 
Franz, Herb, No. 2 
Franz 2 
Jantz 
Stuckej 
Jantz, Joe 
Stucky, J. Jantz 

SITE COUNTY 
TYPE 

W Grant 
V Grant 
V Grant 
y Grant 
y Grant 
V Grant 
V Grant 
V Grant 
V Grant 
V Grant 
V Grant 
V Grant 
V Grant 
y Grant 
W Grant 
W Grant 
W Grant 
W Grant 
W Grant 
W Grant 
y Grant 
y Grant 
y Grant 
V Grant 
V Grant 
y Grant 
y Grant 
V Grant 
V Grant 
V Grant 
y Grant 
y Grant 
V Grant 
y Grant 
y Grant 
V Grant 
V Grant 
y Grant 
V Grant 
V Grant 
V Grant 
V Gnnt 
V Grant 
y Grant 
V Grant 

LAT. N. LONG. V. PART. SEC.TVP.RNG. TEHP. TEHP. 
SEC. N. deg C TYPE 

DEPTH DBPTH GRADIENT GRAD.HEAT FLOW FLOV FLOV S.V.L. 
a TYPB deg.C/ka TYPB aV/sq.a l/a TYPE a 

I.l 

n 

•oA 

NV,SE 28 
NV,SV 29 
Ny,SV 29 
SE,Ny 03 
SE,Ny 03 
SE.NB 04 
SE,NB 04 
NB.SB 09 
NE.SB 14 
NE,SB 14 
NE,NE 15 
sy,sy 16 
SE,NV 13 
SE,NV 13 
SE,NV 13 
NV,SV 17 
NV,SV 17 
Ny,Ny 20., 
Ny,Ny 20 
SE,SE 07 
SE,NB 07 
SE.NE 07 
NE.NV 25 
NB,NV 25 
NB,NE 35 
NE,NE 35 
Sg.NV 21 
SE.NV 21 
SB,NV 21 
SV.NB 21 
SB,NW 21 
SV.NE 21 
SV.NB 21 
SV,NE 21 
Sy,NE 23 
SV.NB 23 
SV.NV 23 

sy,Ny 23 
SV,NV 23 
NE,NE 23 
NB.NB 23 
SE,SE 28 
S E , ^ 28 
SB,SB 28 
SE.SB 28 

19 28E 
19 28E 
19 28E 
19 29B 
19 29E 
19 29E 
19 29E 
19 29E 
19 29E 
19 29E 
19 29E 
19 29E 
19 30E 
19 30E 
19 30E 
19 30E 
19 30E 
19 30B 
19 30E 
20 24E 
20 29E 
20 29E 
20 29E 
20 29E 
20 29E 
20 29E 
20 30E 
20 30E 
20 30B 
20 30B 
20 30B 
20 30B 
20 30E 
20 30E 
20 30E 
20 30E 
20 30E 
20 30E 
20 30E 
20 30E 
20 30E 
20 30B 
20 ^ B 
20 30E 
20 30E 

22.6 
20.6 
20.0 
25.4 
29.0 
25.0 
25.7 
20.5 
21,5 
21,5 
21 ,1 
28.8 
20.2 
20.6 
20.2 
21.8 
21.9 
25.8 
25.8 
21.0 
24.0 
21.0 
25.0 
26.3 
26.6 
25.0 
26.4 
25.0 
25.0 
28.7 
26.4 
28.0 
25.3 
22.0 
34.9 
26.6 
34,8 
34,8 
26,8 
21.9 
21.5 
28.5 

J O . 4 
28.6 
20,3 

292,6 
140,2 
137.2 
321.2 
322.2 
280.4 
280.7 

97.5 
217.3 
218.2 
288.6 
190.5 
201.0 
202.1 
201.2 
220.6 
224.6 
310.9 
311.8 
131.0 
213.3 
214.9 
404.1 
405.7 
292.6 
292.6 
322.7 
323.0 
322.8 
469.7 
322.7 
466.3 
322.8 
351.7 
337.1 
335.9 
337.0 
337.0 
336.0 
218.5 
219.4 
181.0 

J78J 
181.3" 
178.3 

D 
D 
L 
D 
D 
D 
D 
L 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
L 
D 
D 
L 
L 
L 
D 
D 
L 
L 
L 
L 
D 
D 
D 
D 
D 
D 
L 
D 
L 
¥ 
D 

32.2 B 

58.0 
42.0 
45.0 
46.0 
45.r 
88.0 
44.0 
45.0 
45.0 
88.0 
41.0 

38,1 
44.0 
45.0 
44.0 
45.0 
69.0 
56.0 
45.0 
32.0 
45.0 
45.0 
40.0 
53.7 
40.0 
39.0 
35.0 
45.0 
34.0 

28.0 

35.0 
68.0 
101.0 
44.0 
35.0 
43.0 
91.0 
47.0 

35.0 S 

18 00792 
13,16 007IJ 

8 0046e 
1,4,8 00144 
13,16 00713 

1,4,7,8,12 00145 
13,16 09714 
1,4,8 00146 

8 00469 
13,16 00715 

13,15,16 00716 
1,4,7,8,12 00147 

1,4,8 00148 
13 00717 
18 00793 

1,4,8 00149 
13,16 00718 
1,4,8 00150 
13,16 00719 
1,4,8 00151 
1,4,8 00152 

13,15,16 00726 
1,4,8 00470 

13,15,16 00727 
13,16 00728 
1,4,8 00154 
1,4,8 001551 

8 00471 
18 00794 

13,15,16 907291 
1,4,8 001551 
1,4,8 00157 

13 00729) 
1,4,8 00156 

13 00731t 
13,16 007311 

1,4,7,8,12 001591 
1,4,7,8 001591 
1,4,7,8 00472 

13,16 00730 
1,4,8 00158 

1,4,7,8,12 00161 
1,4,8 00160 

iroimr 
13,16 00733 



GEOTHERHAL RESOURCES DATA BASE, LOV AND KODERATE TEHPERATURE KESUURUES, 
STATE OF VASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 

Pile Naae = GEOTHDBI.VKl Last Updated April 30, 1993, by J.E.S. 

# 

m 

m 

m 

m 

m 

m 

m 

m 

I.D. SITE NAHE 

00165 Ephrata 
00166 -

00736 Schell, Harvey 
00796 -
00168 Soap Lake 
00169a King, Bud 
00474b King, Bud 
00169b King, Bud 
00474a King, Bud 
00170 Schafer, Jerry 
00171 -
00172 Doraaier 
00799 -
00336 VO-HO 1 
00754 Lester Hot Springs 
00392 Lester Hot Springs(A-l) 
00394 Lester Hot Springs(F-l) 
00393 Lester Hot Springs(E-lj 
00358 Lester Hot Springs 
00527 Goldaeyer Hot Springs(A-l) 
00528 Goldaeyer Hot Springs(C-I) 
00529 Goldaeyer Hot Springs(D-l) 
00753 Goldaeyer Hot Springs 
00357 Goldaeyer Hot Springs 
00536 Scenic Hot Springs(A-I) 
00755 Scenic Hot Springs 
00537 Scenic Hot Springs(A-2) 
00540 Scenic Hot Spring8(D-l) 
00539 Scenic Hot Springs(C-l) 
00538 Scenic Hot Springs(B-l) 
00541 Scenic Hot Springs(D-2) 
00535 Scenic Hot Springs(A-GT) 
00359 Scenic Hot Springs 

Burbank Creek Test Veil 
00941 Larson Fruit Co. 
00424 Larson Fruit 
00650 USGS Burbank Creek 
00173 USGS Burbank 
00174 USGS Burbank 
00651 Larson Fruit 
00943 Nash, Chet 
00476b Bollinger 
00476a Bollinger 
00475b Badger 
AAiVr. D . i . . . . 

SITE COUNTY LAT. N. 
TYPE 

y Grant 
V Grant 
y Grant 
V Grant 
V Grant 
V Grant 
y Grant 
V Grant 
W Grant 
W Grant 
V Grant 
V Grant 
V Grant 
V Grant 
H Grays Harbor47-14.3 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
S King 
V Kittitas 
y Kittitas 
y Kittitas 
- Kittitas 
- Kittitas 
- Kittitas 
V Kittitas 
y Kittitas 
V Kittitas 
yiittifas -
V Kittitas 
u » • 1.1. -• J. - ^ 

LONG. y. PART. SEC.TVP.RNG. 
SEC. N. 

SV,NV 21 21 26E 
NV,SV 10 21 30E 
Sy,NB 26 21 30E 
SV,NB 26 21 30E 
SV.NE 26 21 30E 
Sy,sy 19 22 27B 
SV.NE 26 22 39E 
Sy,NE 26 22 30E 
Sy,MB 26 22 30E 
SV,NE 26 22 30E 
SW.NV 27 23 28B 
NB,Sy 24 25 28B 
Ny,NB 25 25 28B 
Ny,NE 25 25 28E 

124-11.5 - 08 20 12V 
- 21 20 lOE 
- 21 20 lOE 
- 21 20 lOE 
- 21 20 lOE 
- 21 20 lOE 

NV 14 23 H E 
NV 14 23 H E 
NV 14 23 H E 
NV 14 23 H E 
NV 14 23 H E 
SE 28 26 I3B 
SE 28 26 13E 
SE 28 26 13E 
SB 28 26 I3B 
SE 28 26 13E 
SE 28 26 I3E 
SE 28 26 13E 
SE 28 26 13E 
NE 32 26 I3E 

NE,Sy 22 15 19E 
SE,SB 22 15 19E 
SE,SV 22 15 19E 
NE.SV 22 15 19E 
NE,Sy22 15 19E 
NE,SV 22 15 19E 
SE.SV 22 15 19B 
SE,NB 35 15 19B 
Ny,SE 12 16 19B 

- 1l»,^12 If W -
Ny,SB 12 16 I9B 

TBHP. ' PEHP 
deg C TYPE 

25.5 
30.0 
20.7 
21.4 
21.3 
27.0 
23.5 
25.0 
23.5 
25.0 
22.8 
29.2 
23.0 
23.0 
35.6 
46.5 
48.4 
45.0 
45.0 
49.0 
47.5 
49.6 
45.3 
50.0 
53.0 
39.2 
47.0 
46.5 
31.0 
28.2 
42.4 
32.7 
47.0 
50.0 
23.0 
20.0 
31.5 
24.3 
23.4 
23.4 
31.5 
20.0 
20.0 
«A ft 

20.0 

F 
B 
B 
B 
B 
F 
S 
B 
S 
B 
-

B 
B 
B 

DBPTH 
a 

188.0 
640.0 
170,7 
171.0 
170.7 
142.0 
239.9 
475.5 
239.9 
475.5 
195.7 
189.0 
177.0 
177.4 

B 1066.8 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
P 
F 
F 
F 
F 
F 
P 
P 
P 
-

B 
P 
S 
B 
F 
B 

- i 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

183.5 
126.5 
393.0 
121.9 
183.0 
121.9 
392.9 
21.3 

333.0 

333.0 

DBPTH 
TYPB 

D 
-

D 
D 
D 
D 
L 
D 
L 
D 
L 
-

D 
D 
L 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
L 
D 
D 
L 
D 
D 
D 

L 

GRADIENT 
deg.C/ka 

72.0 
28.0 
51.0 
35.0 
53.6 
106.0 
34.7 
29.0 
52.0 
25.8 
60.0 
91.0 
67.0 
62.1 
27.4 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

50.0 
-

62.0 
93.0 

-
-

48.4 
— 3 2 T 4 

33.0 

GRAD. 
TYPE 

B 
B 
B 
S 
B 
B 
A 
B 
B 
A 
B 
B 
B 
B 
A 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

B 
-

B 
B 
-
-

A 
- 4 -

B 

HEAT FLOV FLOV 
aV/sq.a 1/a 

. 

-
-
-
-
-
-
-
-
-
-
-
-
-

36 
-

- 76 
- 19 
- 38 
- 200 
-
-
-
-

- 350 
-
-
-
-
-
-
-
-

- IIO 
- 6056 
-
-
-
-
-
-

- 163 
-

-

FLOV 
TYPB 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

N 
N 
N 
N 
-
-
-
-

N 
-
-
-
-
-
-
-
-

N 
N 
N? 
-
-
-
-
-

P 
. 

—^— 

S.V.L. REP. I.D 
I 

1,4,8 00165 
1,4 00166 

- 1,4,7,8,12 00167 
13 00736 
18 00796 

- 1,4,7,8,12 00168 
1,4 00I69( 

8,15 004741 
1,4,8 001691 
8,15 00474( 

- 1,4,7,8,12,1500170 
1,4 00171 

- 1,4,7,8,12 00172 
18 00799 
2 00336 
17 00754 
5 00392 
5 00394 

- ^ 5 00393 
3,4 00358 
9 00527 
9 00528 
9 00529 
17 00753 

3,4 00357 
9 00536 
17 00755 
9 00537 
9 00540 
9 00539 
9 00538 
9 00541 
9 00535 

3,4 00359 
A 20 00942 

A? 20 00941 
7,8,12 00424 

10 00650 
- 1,4,7,8,12 00173 

1,4,8 00174 
10,15 00651 

14.0 20 00943 
8 00476b 

-- -- - 8 D0478a 
8 00475b 



GEOTHERHAL RE.<:Ct)RCBS DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 
STATE OP VASHINGTON - DESCRIPTIVE AND THERHAL DATA. 

File Naae = GEOTHDBI.VKl Last Updated April 30, 1993, by J.E.S. 

w* 

_> 

I.D. SITE NAHE 

00176 Ellensburg City 
00803 -
00177 Central Washington University 
00945 Clerf, Howard 
00897 Corps of Engineers 
00808 Riggleaan Orchards 
00809 Jeleniewski, Toa 
00361 Klickitat Hineral Springs 
00478a DNR 81 Klickitat 
00530 Klickitat Hineral Springs{A-l) 

00532 Klickitat Hineral Springs(C-ll 
00531 Klickitat Hineral Springs(B-l) 
00478b DNR 81 Klickitat 
00179 Gas Ice Corp. 
00479 Barrett 
00744 Goldendale City No, I 
00180b Berk Bros, 
00181 Berk 
00762 -
00180a Berk Bros, 
00480 DOE Horse Heaven West 
00763 -
00811 Katsen, A. H. 
00182a Hatsen 
00810 Hatsen, A. H. 
00182b Hatsen 
00183 Powers, Toa 
00184 -
00434 HcBride, C. 
00812 HcBride, Clarence 
00665 Fish Hatchery Wara Spring 
00360 Fish Hatchery Wara Spring 
00816 Saith, G. 
00185 Saith 
00186 Saith 
00188 Andrews 
00187 Andrews 
00817 DNR 
00189 Andrews, Robert 
00481b DNR Hercer N. 
f94«tDfflHfefeer4J. 
00338 RDH SUB 
00190b SU 8 

SITE COUNTY 
TYPE 

W Kittitas 
V Kittitas 
V Kittitas 
V Kittitas 
W Klickitat 
V Klickitat 
V Klickitat 
S Klickitat 
W Klickitat 
S Klickitat 
W Klickitat 
S Klickitat 
S Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
W Klickitat 
S Klickitat 
S Klickitat 
W Klickitat 
W Klickitat 
y Klickitat 
y Klickitat 
y Klickitat 
V Klickitat 
V Klickitat 
V Klickitat 
-W U i c k i U t 
- Lewis 
- Lewis 

LAT. N. 

-

-

-

-

-

-

-

-

LONG. W 

-

-

-

-

-

-

-

-

. PART. SEC.TWP.RNG. 
SEC. N. 

SW,NW 35 18 18E 
NW,NE 36 18 18E 
NW,NE 36 18 ISE 
SW,E2 27 18 20E 
NE,NW 28 03 17B. 
SW,NW 05 04 H E 
NW,NV 19 04 12E 

- 24 04 I3E 
45-49.40 121-07.72 SV,NV 24 04 13E 

-

-

-

-

-

-

-

-

- 24 04 13E 
SE,HE 24 04 13E 

- 24 04 13E 
- 24 04 13E 

45-49.40 121-07.72 SW.NW 24.04 13E 
-

-

-» 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

_-

46-32.7 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- _ 

122-50.8 
-

NE,NV 19 04 14B 
Ny,NV 11 04 16B 
Sy,SE 16 04 16E 
NV,NE 27 05 2DE 
NV,NE 27 05 20E 
Ny,NE 27 05 20B 
Ny,NB 27 05 20E 
NE,SV 16 05 2IE 
NE,NE 27 05 22E 
NB,NE 27 05 22E 
NE,NB 27 05 22B 
NE,NE 27 05 22B 
NE,NB 27 05 22E 
NB,SE 13 05 23B 
NV,NV 29 05 23E 
Ny,Ny 29 05 23E 
Ny,Ny 29 05 23E 
SE,NE 04 06 13E 
SB,NE 04 06 13B 
SV.SV 11 06 23E 
SE,Sy 11 06 23E 
Sy,SE 11 06 23E 
SE,NE 15 06 23E 
SE,NE 15 06 23E 
SE,SE 16 06 23B 
NE.SE 22 06 23B 
SE,NV 36 06 23E 

_SEJW 36 06 23E 
NB,NE 07 12 OIW 
NE.NE 07 12 OIW 

TBHP. ' TBHP. 
deg C TYPB 

20.8 
28.4 
28.4 
20.0 
22.2 
21.1 
21.1 
29.0 
20.1 
22.3 
27.2 
29.1 
26.2 
20.1 
22.8 
20,9 
24.6 
22.8 
23.1 
22.8 
22.8 
27.6 
28.2 
22.2 
28.2 
21.1 
28.2 
27.2 
25.5 
25.5 
22.2 
23.8 
24.0 
23.3 
22.0 
21.0 
21.0 
25.2 
22.2 
23.0 
20.8 
20.8 
25,2 
25.2 

-

B 
S 
F 
F 
F 
F 
H 
B 
F 
F 
F 
F 
B 
F 
-

B 
B 
B 
B 
B 
B 
B 
P 
-

P 
-

B 
B 
B 

S 
F 
B 
-

-

-

-

DEPTH DEPTH GRADIENT GRAD.HEAT PLOW FLOW FLOV 
1 

272.4 
262.2 
262.2 
141.7 
238.0 
278.9 
47.2 

-

119.8 
-

90.0 
-

-

119.8 
61.0 
187.4 
271.0 
276.0 
271.6 
274.3 
276.0 
457.0 
321.3 
262.1 
320.0 
236.2 
320.0 
330.1 
61.0 
265.5 
266.7 

-

-

271.9 
272.0 
204.0 
193.0 
275.0 
290.2 
317.9 
190.0 
190.0 
565.0 
565.0 

TYPE 

L 
D 
L 
D 
D 
D 
D 
-

D 
-

L 
-

-

D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
L 
D 
-

D 
D 
-

-

D 
D 
D 
L 
L 
D 
D 
L 
L 

"L 
L 

deg.C/ki ' 

32.0 
61.3 
63.0 

-

-

--

-

-

51.0 
-

167,0 
-

-

56,0 
177,0 
48,0 

-

40,0 
41,0 
42,9 
41.0 
38.0 
47.6 

-

42.0 
-

50.0 
43.0 
221.0 
51.0 

-

-

-

-

37.0 
44.0 
47.0 
48.0 

-

35.0 
48.9 
41.0 

TYPE 

B 
B 
B 
-

-

--

-

-

A 
-

B 
-

-

B 
B 
B 
- • 

B 
B 
B 
A 
B 
B 
-

A 
-

B 
B 
B 
B 
-

-

-

-

B 
B 
B 
B 
-

B 
A 
B 

1 1 7 2 — r 
30.0 B 

iV/sq.i 

-

-

-

-

-

-

-

-

71 
-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-
-

-

-

-

-

-

-

-

-

-
-

" 
-

l/» 

-

-

-

7570 
2271 
738 
57 
-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

6836 
-

3406 
-

-

-

-

8024 
-

15 
-

-

-

-

-

7570 
-

-

-

^-" 

-

TYPE 
::::: 

-

-

-

N 
P 

-P-
P 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

P 
-

P 
-

-

-

-

N 
-

N 
-

-

-

-

-

P 
-

-

-

^-

-

S.V.L. 
• 

-

-

-

A 
27,6 

lU.^ 
17.7 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

21.9 
-

16.5 
-

- ] 
-

-

A 
-

-

A 
-

-

-

-

20.1 
-

-

-
i--

-

REF. I.I 

1,4,8,15 00176 
18 00803 

1,4,8 00177 
20 00945 
20 00807 
20 09S0B 
20 00809 
3,4 00361 

8,12 00478 
9 00530 

1,4,8 00178 
9 00532 
9 00531 
8 00478 

1,4,8 00179 
8 00479 
15 00744 

1,4,8 00180 
1,4,8 00181 

18 00762 
1,4,8 00180 
8,16 00480 

18 00763 
20 00811 

1,4,7,8 00182 
20 00810 

1,4,7,8,12 00182 
,4,7,8,12,1500183 

1,4 00184 
7,8,12,15 00434 

20 00812 
12 00665 

3,4 00360 
20 00816 

1,4,8 00185 
1,4,8 00188 
1,4,8 00188 

1,4,7,8,12 00187 
20 00817 

8,15 00189 
8 004811 
8 00481) 

2,8 00338-
1.4,8 001901 
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GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 

STATE OF VASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 
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File Naae = flEOTHDBl.VIl 

I.D. SITE NAHE 
• 

00192b SU 11 
00192a SU 11 
00191b SU 37 
0038Sb SU 12 
00340 RDH SU37 
00343 SU 4 

00193b Longview City 10 
00344 SU 902 
00363 Packwood Hot Spring 
00402 Ohanapecosh Hot Springs(G-I) 
00401 Ohanapecosh Hot Springs(D-li 
00400 Ohanapecosh Hot Springs(C-l) 
00362 Ohanapecosh Hot Springs 
00388 Ohanapecosh Hot Springs(A-l) 
00403 Ohanapecosh Hot Springs(H-l) 
00399 Ohanapecosh Hot Springs(B-I) 
00195 Basalt Explorer (Schell) 
00737a Basalt Explorer 
00482b Basalt Explorer 
00659 -
00737b Basalt Explorer 
00335b Basalt Explorer 
00483 Basalt Explorer DOE 
00482a Basalt Explorer 
00194a Basalt Explorer 
00335a Basalt Explorer 
00194b Basalt Explorer 
00738 Schafer, Jerry 
00739 Schibel, Don 
00196 Sahible 
00740 Kissler, Bob 
00197 Kissler 
00797 -
00198 Kissler 
00484 Schafer 
00741 Schaffer, Jerry 
00199 Schafer 
00200 Hardung, Joe 
00805 -
00201 Iverson 
00202 Veishaar 
00203a Veishaar 
00203b Veishaar 
00204 Zagelow 

nmt -
00486 USGS Alaira 
00485 USGS Alaira 

taut Updaleii Apiil HO, 1 

SITE COUNTY LAT. N. 
TYPB 

- Lewis 
- Lewis 
- Lewis 
- Lewis 
- Lewis 
- Lewis 
V Lewis 
V Lewis 
- Lewis 
S Lewis 
S Lewis 
S Lewis 
S Lewis 
S Lewis 
S Lewis 
S Lewis 
S Lewis 
V Lincoln 
y Lincoln 
0 Lincoln 
V Lincoln 
V Lincoln 
0 Lincoln 
- Lincoln 
0 Lincoln 
0 Lincoln 
0 Lincoln 
0 Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
W Lincoln 
V Lincoln 
y Lincoln 
y Lincoln 
V Lincoln 
y Lincoln 
V Lincoln 
y Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V^tincolft 
- Lincoln 
- Lincoln 

• 

-
-
-

46-31.9 
46-32.0 

-
-

46-31.6 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

47-20.0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

..- _ 
-
-

891, hy I F S 

LONG. V. PART. SEC.TVP.RNG. 

. 

-
-
-

122-50.5 
122-48.7 

-
-

122-50.1 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

118-55.0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBC. N. 

NE,SB 08 12 OIV 
NB,SE 08 12 OIV 
sy,sy 08 12 OIV 
NE,SE 08 12 OIV 
sy,sy 08 12 OIV 
sy,sy 09 12 OIV 

- 17 12 OIV 
- 17 12 OIV 

SE,NE 17 12 OIV 
- 32 13 09E 

NV 04 14 lOB 
NV 04 14 lOB 
NV 04 14 lOE 
NV 04 14 lOE 
NV 04 14 lOB 
NV 04 14 lOE 
NV 04 14 lOE 

NV,Sy 10 21 31B 
Ny,SV 10 21 3IE 
NV,SV 10 21 3IE 

- 10 21 31E 
Ny,SV 10 21 31B 
Ny,SV 10 21 3IE 
NV.SV 10 21 31B 
NV.SV 10 21 3IE 
Ny,Sy 10 21 3IE 
Ny,Sy 10 21 31E 
NV,Sy 10 21 3IE 
SE,NV 23 21 31B 
NB,Ny 24 21 3IE 
Ny,NE 25 21 3IE 
SE,SE 30 21 3IE 
SE,SE 30 21 31E 
Ny,Ny 32 21 31E 
Ny,NV 32 21 31B 
SE,NW 23 21 32E 
SE,NV 23 21 32E 
SE,Ny 23 21 32E 
NB,NV 33 21 34B 
Sy,NB 07 21 35B 
SV.NE 07 21 35E 
NE,SB 04 23 32E 
SV.NE 17 23 32B 
Sy,NE 17 23 32E 
NE,SB 10 23 33B 
SVJV 16 24 31E 
SV.NV 16 24 3IE 
SV.NV 16 24 3IE 

TBHP. TBHP 
deg C TYPB 

21.3 
21,3 
24.7 
25.7 
24.7 
28.8 
30.0 
30.0 
31.2 
38.0 
47.8 
50.1 
43.6 
50.0 
39.5 
30.6 
45.0 
30.4 
64.5 
64.0 
65.8 
57.5 
57.5 
28.9 
64.0 
65.8 
57.5 
65.8 
21.0 
20.6 
28.3 
23.8 
22.8 
21.0 
21.1 
24.1 
23.8 
22.0 
24.9 
20.1 
20.1 
28.7 
21.2 
21.2 
21.6 
20.1 
20.0 
20.1 

-

-
-
-

B 
B 
-
-

B 
P 
P 
P 
P 
H 
F 
F 
P 
P 

DBPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. REF. I, 
a 

409.0 
409.0 
540.0 
578.0 
540.0 
760.0 
792.0 
792.0 
847.0 

-
-
-
-
-
-
-
-

229.0 
B 1340.1 
S 1335.0 
B 1342,5 
S 1249.7 
S 1249.0 
S 462.0 
S 1335.0 
S 1343.0 
S 1249.0 
S 1343.0 
B 
B 
B 
B 
B 
B 
B 
S 
B 
S 
S 
B 
S 
B 
B 
6 
S 
B 
B 
B 

292.9 
193.8 
194.8 
263.3 
263.6 
211.0 
211.0 
297.2 
297.2 
298.7 
252.7 
128.0 
128.0 
211.8 
206.3 
206.3 
231.6 
227.1 
226.0" 
227.0 

TYPE 

L 
L 
L 
L 
L 
L 
L 
L 
L 

- * 
-
-
-
-
-
-
-

L 
D 
L 
D 
L 
L 
L 
L 
L 
L 
L 
D 
D 
D 
D 
D 
D 
D 
L 
D 
L 
L 
D 
L 
D 
D 
D 
L 
D 
1" 
D 

deg.C/ka 

33.0 
34.6 
30.8 
31.0 
33.5 
32.8 
26.0 
27.0 
32.7 

-
-
-
-
-
-
-
-

80.0 
38.1 
34.0 
31.1 

-

37.0 
36.0 
39.0 
40.0 
42.0 
40.0 
35.0 
35.0 
84.0 
35.0 
41.0 
41.7 
43.0 
41.0 
40.1 
34.0 
55.0 
64.8 
71.0 
83.0 
36.5 
49.0 
46.0 
36.5 

- ^ 4 9 7 0 -
40.0 

TYPE 

B 
A 
B 
B 
A 
A 
A 
B 
A 
-
-
-
-
-
-
-
-

B 
S 
A 
S 
-

B 
B 
B 
A 
A 
B 
S 
S 
B 
S 
B 
B 
B 
B 
S 
B 
B 
B 
B 
B 
A 
B 
B 
B 

-r 
B 

aW/sq.a 

. 

-
-
-
-

38 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-. 

70 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--
-

1/a 

. 

-
-
-
-
-
-
-
-
--

30 
76 
II 
110 
38 
-

23 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

- -.--
-

TYPB 

. 

-
-
-
-
-
-
-
-
--. 

N 
N 
N 
N 
N 
-

N 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
• 
-
-
-
-
• 
-
-
-
-
• 

--.. 
-

a 

1,4,8 OOIi 
1,4,8 OOIS 
1,4,8 OOIS 
1,4,8 003J 

2 0034 
2 0034 

1,4,8 OOIS 
1,4,8 OOIS 

2 0034 
3,4 003t 

5 004C 
5 004C 
5 OO40 

3,4 003J 
5 0039 
5 004C 
5 0039 

1,4,8 OOIS 
13,15,16 0073 

8 0048 
10 0065 
13 0073 
8 0033 
8 0048 
8 0048 

1,4,8 0019 
2,8 0033 

1,4,8 0019 
13 0073 
13 0073 

- 1,4,7,8,12 0019 
13,16 0074 
1,4,8 0019 

18 0079 
1,4,8 0019 

8 0048 
13,16 0074 
1,4,8 0019 

- 1,4,7,8,12,160020 
18 0080 

1,4,8 0020 
- 1,4,7,8,12 0020 

1,4,7,8 0020 
- 1,4,7,8,12 0020 

1,4,8 0020 
18 0079 

-^- IMU 
8 0048 



GEOTHERHAL RESOURCES DATA BASE, LOW AND HODERATE TEHPERATURE RESOURCES, 
STATE OF WASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 

Kilt K l K - fiEOTHBBl.VIl 

'^ I.D. SITE NAHE 

^̂  00205b DOE Alaira 
00206 Schaierer, Alvin 

.̂  00487 Nealey, Darwin 
00431a USGS Davenport 
00431b USGS Davenport 

-.̂  00432a DOE Davenport 

00207 Davenport 5 
....J 00433 Davenport 5 

00489a Reardan City 
00489b Reardan City 
00490b Taylor 
00490a Taylor 
00949 Ayres, Bob 
00950 Zissel, Charles 
00365 Poison Lake 
00951 Zosel, Ralph 
00364 Hot Lake 
00395 Longaire Hineral Springs(A-l) 
00366 Longaire Hineral Springs 
00396 Longaire Hineral Springs(C-l) 
00397 Longaire Hineral Spring8(G-I) 
00367 Hount Rainier Puaaroles 
00368 Bonneville Hot Springs(A-3) 
00663 Bonneville Hot Springs(USGS) 
00757 Bonneville Hot Springs 
00391 Bonneville Hot Springs(B-2) 
00390 Bonneville Hot Spring8(A-2) 
00526a Bonneville Drill Hole 2(DH-1) 
00491b North Bonneville 3 
00526b Bonneville Drill Hole 2(DH-2) 
00494b North Bonneville 3 
00492a North Bonneville 2 

"•'' 00493a North Bonneville 2 
00492b North Bonneville 2 

. ^ 00491a North Bonneville 3 
-̂  00493b North Bonneville 2 

00494a North Bonneville 3 
00372 Rock Creek Hot Springs 

^ 00534 Rock Creek Hot Springs(A-2) 
00533 Rock Creek Hot SpringsJA-I) 
00405 St. Hartin Hot Spring8(A-l) 

^ 00374 St, Hartin Hot Springs 
00542 St, Hartin Hot Spring8(A-2) 
00756 St, Hartin Hot Spring 

^ M 4 M ¥ Mil 4i-X«soii 
00373 Shiperds Hot Springs 
00495a DNR 81-Carson 

U s t Upditd Ipril 30,, 1 

SITE COUNTY 
TYPE 

- Lincoln 
y Lincoln 
V Lincoln 
- Lincoln 
- Lincoln 
- Lincoln 
- Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Lincoln 
V Okanogan 
y Okanogan 
- Okanogan 
V Okanogan 
- Okanogan 
S Pierce 
S Pierce 
S Pierce 
S Pierce 
- Pierce 
V Skaaania 
V Skaaania 
y Skaiania 
V Skaiania 
V Skaiania 
y Skaaania 
H Skaaania 
V Skaaania 
H Skaaania 
H Skaaania 
H Skaaania 
H Skaaania 
H Skaaania 
B Skaaania 
H Skaaania 
S Skaaania 
S Skaiania 
S Skaiania 
S Skaiania 
S Skaiania 
S Skaaania 
S Skaaania 
H Skaaania 
S Skanftnia 

H Skaaania 

LAT. N. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

??3, by J 

LONG. W 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

45-39.15 121-57.61 
-
-
-

-
-
-

B.S. 

PART. SEC.TWP.RNG. 
SBC. 

sy,NV 16 
SE,SV 23 
SE,Sy 30 
NB,NB 16 
NE,NE 16 
NE,NE 16 
NE.NE 16 
NE,Sy 21 
NE,Sy 21 
NV,Ny 15 
Ny,NV 15 
NE.NB 26 
NE.NB 26 
NV,SE 28 
SB,NE 14 

SE 05 
SE,SE 15 

NE 18 
SE 29 
SE 29 
SB 29 
SB 29 
- 23 

SV 16 
SV 16 
SV 16 
SV 16 
SV 16 

SV,SE 39 
- 39 

Sy,SE 39 
Ny,SE 39 
SV,NV 39 

45-38.92 121-57.24 Sy,Ny 39 
45-38.92 121-57.24 SV.NV 39 
45-39.15 121-57.61 - 39 
45-38.92 121-57.24 Sy,Ny 39 
45-39.15 121-57.61 

-
-
-
-
-
-
-

-
-
-
-
-
-
-

- 39 
NB 27 
NB 27 

Ny,NB 27 
SB 21 
SE 21 

SE,SE 21 
SE,SB 21 

45-44.07 121-48.24 SB.NV 21 
^ _ 51?-9 r 

45-44.07 121-48.24 SE,NV 21 

N. 

24 31E 
24 33B 
24 34E 
24 36E 
24 36B 
24 36E 
24 36E 
25 37E 
25 37E. 
25 39B 
25 39E 
27 37B 
27 37B 
36 26E 
38 28B 
39 27E 
40 27B 
40 27E 
15 08B 
15 08B 
15 OBE 
15 OBE 
16 OSE 
02 07E 
02 07E 
02 07E 
02 07E 
02 07E 
02 07B 
02 07E 
02 07E 
02 07E 
02 07B 
02 07B 
02 07E 
02 07E 
02 07E 
02 07E 
03 07E 
03 07E 
03 07E 
03 OSE 
03 OBE 
03 OSE 
03 OSE 
03 OSE 
03 U t U W V V u 

03 08B 

TBHP. TEHP. 
deg C TYPE 

21.8 
27.0 
21.0 
21.3 
21.3 
21.9 
21.9 
24.0 
20.0 
20.0 
20.0 
23.8 
23.8 
21.1 
20.0 
50.0 
20.0 
50.0 
22.0 
25.0 
25.1 
24.0 
72.0 
36.3 
36.0 
36.0 
29.2 
36.2 
27.7 
26.5 
28.2 
26.4 
35.5 
35.5 
35.5 
26.5 
35.5 
26.4 
34.0 
33.4 
33.5 
32.0 
53.0 
50.0 
48.0 
27.8 
42.9 
27.8 

B 
B 
B 
B 
B 
B 
B 
S 
B 
S 
S 
-
-

F 
F 
H 
F 
H 
F 
F 
F 
F 
H 
F 
F 
F 
P 
F 
F 
B 
F 
B 
B 
B 
B 
B 
B 
B 
F 
F 
F 
P 
F 
F 
F 
B 
f 
B 

DBPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
a 

227.0 
310.0 
231.3 
221.0 
221.0 
225.0 
225.0 
226.5 
149.3 
259.4 
259.4 
358.0 
358.0 
11.6 
9.1 

-

9.1 
-
-
-
-

• " • 

-
-
-
-
-

7.6 
-

153.0 
-

155.0 
195.0 
198.0 
195.0 
153.0 
198.0 
155.0 

-
-
-
-
-
-
-

113.2 
^ _ 

113.2 

TYPB 

D 
D 
D 
D 
D 
D 
D 
L 
D 
L 
L 
L 
L 
D 
D 
-

D 
-
-
-
-
-
-
-
-
-
-
-
-

D 
-

D 
D 
D 
D 
D 
D 
D 
-
-
-
-
-
-
-

D 
•--

D 

deg.C/ka 

48.4 
48.0 
43.0 
55.0 
51.0 
76.0 
55.0 
57.0 
60.0 
35.0 
28.3 
36.0 
40.4 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

106.0 
-

90.0 
131.0 
101.0 
93.4 
80.1 
126.0 
99.0 

-
-
-
-
-
-
-

166.0 
. 

368.8 

TYPE 

A 
B 
B 
A 
B 
A 
B 
B 
B 
B 
A 
B 
A 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

B 
-

A 
B 
A 
A 
A 
B 
B 
-
-
-
-
-
-
-

B 
. 

A 

aV/sq.a 1/a 

-
-
-
-
-
-
-
-
-
-
-
-
-
- 568 
- 38 
-
- 19 
-
-
- 250 
-
-
-
- 80 
-
-
-
- 75 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- 100 -* U-M 

590 

TYPE 

-
-
-
-
-
-
-
-
-
-
-
-
-

P 
P 
-

P 
-
-
-
-
-
-

P 
-
-
-

N 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

_N 

a 

-
-
-
-
-
-
-
-
-
-
-
-
-

6.7 
2.4 

-

3.7 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
. 

REP. I. 

1,4,7,8,12 0020 
1,4,7,8,12,150020 

8,16 0048 
7,8,12 0043 
7,8,12 0043 
7,8,12 0043 
7,8,12 0043 

1,4,7,8,12 0020 
7,8,12 0043 

8,16 0048 
8 0048 
8 0049 
8 0049i 

20 0094 
20 00951 

3,4 00361 
20 0095: 
3,4 0036' 
5 00391 

3,4 00361 
5 00391 
5 0039! 

3,4 00361 
3,4,9 0036! 

12 0066: 
17 00751 
5 00391 
5 00391 
9 0052( 

8,12 00491 
9 0052i 
8 00494 
8 00492 

8,12 00492 
8,12 00492 
8,12 00491 
8,12 00493 
8,12 00494 
3,4 00372 

9 00534 
9 00533 
5 00405 

3,4 00374 
9 00542 
17 00756 
8 00495 

3,4 00373 
8,12 00495 



m GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 
STATE OF VASHINGTOH - DESCRIPTIVE AND THERHAL DATA. 

Pile Nile i GEOTHDBI.VKl h ' \ "H'^"' V-'' "̂, ll''^ hf fiEif-

0 I.D. SITE NAHE SITE 
TYPE 

COUNTY LAT. N. LONG. V. PART. SEC.TVP.RNG. TEHP. TEHP. DEPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
SBC. N. deg C TYPB a TYPE deg.C/ka TYPE aV/sq.a 1/a TYPE a 

REF. 

jkjk 

00369 Collins Hot Springs 
00806 Trout Creek Drill Hole 
00370 Hount St. Helens Puaaroles 
00371 Orr Creek Vara Springs 
00404 Orr Creek Wara Springs(A-l) 
00376 Garland Hineral Springs 
00759 Garland Hineral Spring 
00750 Garland Hineral Spring8(GLB-l) 
00749 Garland Hin. SprsLHain)[GLA-
00414 Kennedy Hot Springs(D-l) 
00412 Kennedy Hot Springs(B-l) 
00662 Kennedy Rot Springs(USGS) 
00413 Kennedy Hot Springs(C-l) 
00377 Kennedy Rot Springs 
00375 Gaiaa Hot Springs 
00758 Gaaaa Hot Spring 
00378 Sulphur Creek Hot Springs 
00760 Sulphur Creek Hot Springs 
00419 Sulphur Creek Hot Springs(A-
;00208 Cheney City 
00209 ̂ Cheney City 5 
00379^Wara Spr. Canyon Vara Spr. 
00210a Fulghaa 
00210b Fulghaa 
00353 BRNAH VV 
00426a Fulghaa 
00426b Fulghaa 
00211 Hiller 
00212 Chuatal, E. 
00496a Gilbert-Herry 
00765 -
00213a Gilbert-Herry 
00213b Gilbert-Herry 
00496b Gilbert-Herry 
00215 Jaussand 
00217 Estes 
00216 HcAuslan 
00220a Dept. Ecology 
00497b College Place 
00218 Dept. Ecology 
00497a College Place 
00220b Dept. Ecology 
00766 -
00219 Valla Valla 
00222 Baker 

M U l Rici«4sott 
00223 Courtney 
00224 Ruzicka 

S Skaaania 
B Skaaania 
- Skaaania 
S Skaaania 
S Skaaania 
S Snohoaish 
S Snohoaish 
S Snohoaish 

1) S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 
S Snohoaish 

1) S Snohoaish 
V Spokane 
V Spokane 
S Valla Valla 
V Valla Valla 
V Valla Valla 
V Valla Valla 46-01.5 
V Valla Valla 
V Valla Valla 
V Valla Valla 
V Valla Walla 
V Valla Valla 
V Valla Valla 
V Valla Valla 
V Valla Valla 
V Valla Valla 
V Valla Valla 
y Valla Valla 
y Valla Valla 
- Valla Valla 
V Valla Valla 
- Valla Valla 
y Valla Valla 
- Valla Valla 
V Valla Valla 
V Valla Valla 
y Valla Valla 
y y d la Valla 
W Walla Valla 
V Valla Valla 

SV 31 03 09E 
SE,Sy 21 04 07E 

- 04 08 05E 
NE 19 10 lOE 
NE 19 10 lOB 
NV 25 28 HE 
NV 25 28 HE 
NV 25 28 HE 
NV 25 28 HE 
mn 29 12B 
NB 01 30 12E 
NB 01 30 12E 
NE 01 30 12E 
NB 01 30 12E 
SB 24 31 13B 
SB 24 31 13E 
NE 19 32 13B 
NB 19 32 I3E 
NE 19 32 I3E 

SV.SB 14 23 41E 
SV,SB 14 23 41B 

SE 02 06 32E 
NV,SE 01 06 33E 
NV,SE 01 06 33B 

118-37.3 NW.SE 01 06 33E 
NV 10 06 33E 
NV 10 06 33E 

Ny,NE 02 06 34B 
Ny,NE 06 06 34E 
SE,Sy 07 06 34E 
NE,NV 07 06 34E 
SE,SV 07 06 34E 
SE,SV 07 06 34E 
SE,SV 07 06 34B 
SB,Sy 10 06 35E 
SV,Sy 12 06 35E 
SE,NE 12 06 35B 
NB,NE 18 06 35B 
NB,NB 18 08 35E 
NE,NE 18 06 35B 
NE,NE 18 06 35B 
NE,NE 18 06 35B 
NE,NB 18 06 35B 
NE,NE 18 06 35E 
SE,SB 05 06 36E 
NV.SV 05 06 36E 
NV,SV 06 
NV,NV 07 

06 36E 
06 36B 

50.0 
36.3 
88.0 
22.0 
21.7 
29.0 
29.0 
25.3 
28.0 
38.0 
35.0 
38.0 

38.0 
60.0 
65.0 
37.0 
37.0 
37.0 
29.1 
33.1 
22.0 
31.8 
31.8 
31.8 
31.8 
31.8 
25.1 
36.0 
40.1 
40.2 
40.7 
40.7 
40.1 
25.0 
22.0 
21.0 
36.1 
26.1 
20.3 
26.1 
36.1 
21.3 
21.3 
27.0 
21.0 

w.r 
22.0 

3. 
B 357.0 D 

F - -
F - -
F - -
F - -
P - -
F - -
P - -
P - -
P - -

F - -
P - -
P - -
F - -
P - -
F - -

87.0 

- 341.4 
B 650.7 
F 
B 305.0 
B 305.0 
B 305.0 
B 305.9 
B 305.9 
- 175.3 
B 484.0 
B 407.2 
B 407.2 
B 407.2 
B 407.2 
B 407 .2 
P 350.0 
P 180.0 
P 214.0 
B 396.2 
B 399.0 
- 154.8 
B 399.0 
B 396.2 
B 398.7 
- 177.7 
F 554.0 
P 188.0 
r 186711" 
P 171.0 

L 
D 

D 
D 
L 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
L 
D 
D 
D 
L 
D 
D 

D -
D 

56.0 
34.0 

69.6 
67.0 
69.7 
69.6 
67 .0 
75.0 
48.0 
77.0 
64.2 
77.8 
71.0 
69.0 
37.0 
56 .0 
42.0 
41.8 
46 .2 
54 .0 
35.0 
61.0 
46.2 
52.0 
36.0 
48 .0 

-5tTtl-
58 .0 

109 -
114 N 
100 N 

60 N 
15 N 

10 N 

73 

,4 0036 
19 0080 
,4 0037 
,4 0037 
5 0040 

,4 0037 
17 0075 
1 7 0 0 7 5 
17 0074 

- 5 0041 
5 0041: 

12 0066: 
5 00411 

3,4 0037' 
3,4 0037! 

17 00751 
3,4 00371 
17 00761 
5 0041i 

1,4,8 00201 
1,4,8,15 0020S 

3,4 0037J 
1,4,8 0021C 
1,4,8 002IC 

2 00353 
7,12 00426 
7,12 00426 

- 1,4,7,8,12 00211 
- 1,4,7,8,12,1500212 

8 00496 
18 00765 

- 1,4,7,8,12 00213 
- 1,4,7,8,12 00213 

8 00496 
1,4,8 00215 
1,4,8 00217 
1,4,8 00216 

1,4,7,8 00220 
8 00497 

1,4,8 00218 
8 00497i 

- 1,4,7,8,12 00229 
18 00766 

1,4,8 00219 
1,4,8 00222 
1,4,8 00221 
l ^ l M l l l 
1.4.8 00224 



GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 
STATE OF VASHINGTON -̂ DESCRIPTIVE AND THERHAL DATA. 
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I.D. SITE NAHE SITE 
TYPE 

COUNTY LAT. N. LONG. y. PART. SEC.TVP.RNG. TEHP. TBHP. DEPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
SEC. N. deg C TYPB a TYPE deg.C/ka TYPE aV/sq.a 1/a TYPB a 

REF. I.l 

00227 Byeriy 
00386b Taggart 
00228 
00231 
00230 
00498 
00232 
00233 
00234 
00235a 

HcDole, Jia, No. 3 
-
B.P.A. 
Gluck/B.P.A. 
Arbini 
Coluabo 
Valla Valla College 

, DNR Christian 
00235b DNR Christian 
00387a 
00236 

, Walla Walla College 
Walla Walla College 

00387b Valla Valla College 
00237 
00239 
00240 
00241 
00238 
00242 
00351a 
00767 

Kanuel 
Richards 
College Place 
Stone Creek 
College Place 
Walla Walla Coaa. Coll. 
Walla Walla Golf Course 
-

00351b Walla Walla Golf Course 
00499 
00243 
00500 
00501 
00245 
00244 
00768 
00246 
00247 

Walla Walla Golf Course 
-

Birdseye 
D k I Paras 
Rodgers Can. 
-
-

Vhitaan College 
Valla Valla City 5 

00352a Valla Valla City 7 
00250a Valla Valla City 7 
00352b Valla Valla City 7 
00249 Valla Valla City 7 
90250b Valla Valla City 7 
00769 -

00251b Peterson, Ross 
00251a Peterson 
00252 
00746 
00349 

HcGregor 
Gluck, Bill, No. 2 
GLUCK VV 

00253b Gluck 
00253a 
I0I59 
00348 
tiMU 

Gluck 
VWCDLrWW 
Power 
Pnu«» 

Walla 
Walla 
Valla 
Valla 
Walla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Walla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Walla 
Walla 
Walla 

V̂ ifslia 
V Valla 
U H.11. 

Valla 
Valla 
Valla 
Valla 
Walla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Walla 
Walla 
Walla 
Walla 
Valla 
Walla 
Walla 
Valla 
Valla 46-05.4 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 46-02.9 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Valla 
Walla 46-09.3 
Valla 
Valla 
Waiir4^6^.9 
Walla 46-16.0 
U.11. 

SW,SE 36 
SW,SB 24 
Ny,SE 31 
Ny,sy 23 
NV,SW 23 
NW,SV 24 
SE,NV 25 
SE,SV 25 
SE,NE 33 
NE,SW 34 
NE,SW 34 
NE,NE 35 
NE,NE 35 
NE,NE 35 
NE.NV 36 
SB,NV 36 
SB,NV 36 
SB,SE 36 
SB,NV 36 
SB.SV 14 

118-20.3 NE,SV 17 
HE,SV 17 
NE,SV 17 
NB,SV 17 
NE.SV 17 
SE,NV 19 
SE,Ny 19 
SB,SE 19 
SE,NV 19 
SB.NV 19 
Sy,NB 20 
SB.SB 28 
NV,NV 33 

118-19.3 NV.NV 33 
NV.NV 33 
NV,Ny 33 
NV,Ny 33 
Ny,NV 33 
SE,NV 14 
SE,Ny 14 
SE,NE 34 
SB,SE 21 

118-41.0 SE 21 
SB 21 
SE 21 

418-22.1 4 B T M ^ 
118-45.2 NB,NV 13 

07 32E 
07 33B 
07 33B 
07 35E 
07 35E 
07 35E 
07 35B 
07 35E 
07 35E 
07 35E 
07 35B 
07 35E 
07 35E 
07 35E 
07 35E 
07 35E 
07 35B 
07 35E 
07 35E 
07 36E 
^7 36B 
07 36B 
07 36B 
07 36B 
07 36E 
07 36E 
07 36E 
07 36E 
07 36B 
07 36B 
07 36E 
07 36E 
07 36E 
07 36B 
07 36E 
07 36B 
07 36E 
07 36E 
08 31B 
08 31B 
08 3IE 
08 33E 
08 33E 
08 33E 
08 33E 

^8^451^ 
09 32E 

24.0 
23,2 
27,7 
20.0 
20,0 
20.0 
20.0 
20.0 
24.0 
24.0 
24.0 
20.5 
20.0 
20.5 
20.0 
21.0 
20.0 
21.0 
20.4 
26.5 
20.9 
39.1 
20.9 
39.1 
39.1 
31.1 
20.3 
28.8 
30.2 
31.1 
22.0 
23.5 
30.2 
28.6 
30.2 
25.9 
28.6 
30.2 
24.5 
24.5 
25.4 
31.0 
23.7 
24.1 
24.1 
-2U-
22.2 

F 310.0 
433.7 
268.8 
175.0 
157.0 
175.0 
207.0 
188.0 
217.0 
219.4 
219.4 
310.0 
183.0 
310.0 
195.0 
186.0 
216.0 
189.0 
247.0 
406.9 
225.0 
713.2 
225.0 
716.0 
716.0 
462.1 
247.0 
485.0 
468.8 
470.6 
366.0 
276.0 
424.0 
425.0 
424.0 
185.9 
425.0 
424.0 
335.9 
335.9 
146,0 
237.1 
285.0 
290.0 
290,0 
310x9 

D 
L 
D 

D 
D 
D 
D 
L 
L 
L 
D 
L 
D 
D 
D 
D 
L 
D 
L 
L 
D 
L 
L 

D 
L 
D 

D 
D 
D 
D 
D 
D 
L 
D 
D 
L 
L 
D 
D 
L 
L 
L 
J. 

215,0 L 

39.0 
26.0 
58.0 
46.0 
51,0 
46.0 
39.0 
42.0 
55.0 
47.4 
55.0 
27.4 
44,0 
27.0 
41,0 
48.0 
37.0 
48,0 
34,0 
36.0 
35.4 
36.4 
40.0 
38.0 
38.0 
41.0 
34.0 
33.0 
39.0 
37.8 
27.0 
48.0 
43.0 
74.7 
36.0 
75.0 
39.0 
39.9 
37.0 
36.5 
92.0 

37.7 
42.0 
37.7 
17.4 

56 

53 

34.8 

60 

55 

1,4,8 00221 
1,4,8 00381 

I,4,7,8,12,I60022i 
1,4 00231 

1,4,8 OO230 
8 0049C 

1,4,8 00232 
1,4,8 00233 
1,4,8 00234 
1,4,8 00235 
1,4,8 00235 
1,4,8 00387 
1,4,8 90236 
1,4,8 00387 
1,4,8 00237 
1,4,8 00239 
1,4,8 00240 
1,4,8 00241 
1,4,8 00238 

1,4,8,16 00242 
1,4,8 00351 

18 00767 
8 00351 
8 00499 

1,4 00243 
8 00500 
8 00501 

1,4,8 00245 
1,4 00244 
18 00768 

1,4,8 00246 
1,4,8 00247 

8 00352) 
2,8 002501 
8 003521 

1,4,8 00249 
1,4,8 002501 

18 00769 
1,4,8,16 002511 

1,4,8 0025It 
1,4,8 00252 

16 00746 
2 00349 

1,4,8 002531 
1,4,8 00253a 

2 00350 
2,8 00348 

ui; uu 1 0 



af 
GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 

STATE OP VASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 

•^ 

i> 

^ 

î  

•*** 

. *> 

w 

W' 

'W' 

«^ 

«» 

^ 

«» 

^ 

d 

# 

- • -

File J 

I.D. 

00256 
00381 
00382 
00742 
00380 
00410 
00747 
00748 
00545 
00411 
00781 
00546 
00258 
00257 
00259 

laae = GEUTHUHI.IKI 

SITE NAHE 

Anderson, Don 
Dorr Fuaarole Field 
Sheraan Crater Puaaroles 
Baker Hot Springs Drill Hole 
Baker Hot Springs 
Baker Hot Springs(A-l) 

SITE COUNTY LAT. 
TYPE 

V Valla Valla 
- Vhatcoa 
- Vhatcoa 
H Vhatcoa 
S Vhatcoa 
S Vhatcoa 

Baker Hot Springs (BKC-2) 
Baker Hot Springs(A-l) 
Baker Hot Springs(B-l) 
Baker Hot Springs 
Baker Hot Springs(B-l) 
Pullaan 
Pullian 
Colfax City 

00260a Sharp 
00260b Sharp 
00383 Hount Adaas Puaaroles 
00261b Habton 
.00547 
00261a 
00502a 
00548 

-

Habton 
Flower 
Flower, Bill 

00502b Flower 
00262 
00822 
00821 
00823 
00829 
00771 
00550 
00263 
00551 
00264 
00552 
00265b 
00772 
00265a 
00830 
00831 
00832 
00553 
00833 
00834 
00266 

M m 
Vvvtfi, 

00556 00267 

Flower 
Boast Paras 
Johnson, Ray Y. 
Leyendekker, Arthur 
Green Acre Fans, Inc. 
-
-

Shinn 
-
-
-
-
-
-

Raairez, Christi 
Vashington Fruit k Produce 
Grandview City 
Grandview City 
Grandview City 
John Haas, Inc. 
-
•^ ._ .. 

Decker 2 

S Vhatcoa 
S Vhatcoa 
S Vhatcoa 
S Vhatcoa 
S Vhatcoa 
V Vhitaan 
y Vhitaan 
V Vhitaan 
V Yakiaa 
V Yakiia 
- Yakiia 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiia 
V Yakiaa 
V Yakiia 
y Yakiaa 
V Yakiia 
V Yakiia 
y Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
W Yakiaa 

W Yakiaa 
W Yakiaa 

1993^ fcy 

H. LONG. 

. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

Jig.S. 

W. PART. SBC,TWP,RNG, 
SBC, N, 

SB,NB 26 12 36B 
HW,NV 17 38 OSE 
Sy,NE 19 38 OSE 
NV,SV 20 38 OSE 

SV 20 38 09E 
SV 20 38 09E 
SV 20 38 09E 
SV 20 38 09E 
SV 20 38 OOE 
SV 20 38 OOE 
SV 20 38 09E 
SV 20 38 09E 

Ny,Ny 05 14 45E 
Ny,NE 05 14 45B 
SV,NE 11 16 43E 
Ny,NE 23 07 22E 
NV,NE 23 07 22E 

- 01 08 lOE 
SV,NB 01 08 22E 
SW,NE 01 08 22E 
SW,NB 01 08 22B 
NB,SB 11 08 22E 
NB,SB 11 08 22B 
NE,SE 11 08 22E 
NE,SE 11 08 22B 
NW,NW 22 08 22B 
NV,SV 22 08 22E 
Sy,SV 23 08 22B 
NV.NV 01 09 17E 
Ny,SV 26 09 2IE 
NE,SV 26 09 2IB 
NV.SV 26 09 2IE 
SE,SB 27 09 2IE 
SE,SB 27 09 21E 
SE,NE 11 09 22E 
NE,SE 11 09 22B 
NE,SB 11 09 22E 
NB.SE 11 09 22B 
SE,NB 13 09 22B 
NV,NB 01 09 23B 

SV 13 09 23E 
NE,SE 22 09 23E 
NE,SV 22 09 23E 
SB,NV 31 09 23E 
NV.KV 14 10 17E 

JjyjfLii 10 17B 
NE.SV 23 10 17E 
NE.SV 23 10 17E 

TEHP. ' TEHP. DBPTH DBPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
deg C TYPE a 

22.5 
90.0 

130.0 
47.9 
42.0 
42.0 
38.3 
24.0 
42.0 

-
44.0 
40.0 
21.0 
20.0 
23.5 
23.4 
23.4 
50.0 
23,0 
23.0 
23.0 
20.3 
21.9 
20.3 
22.0 
20.0 
22.2 
23.9 
27.8 
26.5 
28.0 
28.5 
22.0 
22.0 
20.3 
20.3 
20.3 
29.3 
20.0 
21.1 
22.8 
21.2 
26,1 
21,1 
20.5 
22.0 
20.3 
20.3 

- 182.3 
-

H 
B 140.5 

F 
F 
F 
F 
F 
-

F 
F 
P 51.9 
F 50.0 
F 183.0 
B 299.9 
B 299.9 
-
S 329.0 
B 329.0 
S 329.0 
B 166,0 
B 161.5 
B 166.0 
B 161.5 
P 266.1 
F 309.4 
F 310.9 
P 571.5 
B 294.4 
B 295.0 
B 295.0 
B 35.0 
B 35.0 
B 166.0 
B 166.0 
B 165.8 
B 166.9 
F 48.8 
P 85.0 
P 290.8 
B 429.4 
F 394.4 
F 121.3 
B 23.0 
B 35.0 
B 213.0 
F 213.0 

TYPB 

L 
-
-

D 
-
-
-
-
-
-
-
-

L 
L 
L 
D 
D 
-

L 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
-

D 
-

D 
-

D 
D 
D 
D 
D 
D 
-

D 
D 
D 

deg.C/ka 

58.0 
-
-

200.0 
-
-
-
-
-
-
-
-

176.0 
160.0 
77.0 
34.9 
38.0 

-
33.0 

-
36.0 
43.1 
52.2 
50.0 
62.0 

-
-
-
-

43.3 
52.2 
56.0 

-

286.0 
52.2 
50.0 
43.1 
43.1 

-
-
-
,-
-
-

370.0 
-

38.7 
39.0 

TYPB 

B 
-
-

A 
-
-
-
-
-
-
-
-

B 
B 
B 
A 
B 
-

B 
-

A 
A 
S 
B 
B 
-
-
-
-

B 
S 
B 
-

B 
S 
B 
B 
A 
-
-
-
-
-
-

B 
-

S 
B 

aV/sq.B l/a 

-

-
-
-
- 26 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

- 4928 
-
-
-
-

- 9462 
- 6813 
-
-
-
-
-
-
-
-
-

- 378 
- 3535 
- 7570 
-

- 9640 
- 1325 
-

^ ^ 

-

TYPB 

-

-
-
-

N 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

P 
-
-
-
-

P 
P 
-
-
-
-
-
-
-
-
-

P 
P 
P 
-

P 
P 
-
-

-

a 

. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

82.3 
82.6 
81.1 

161.5 
-
-
-
-
-
-
-
-
-

15.2 
36.0 
57.0 

-

48.5 
10,7 

-
-

-

REF. I. 

1,4,8,16 0025 
3,4 0038 
3,4 0038 
14 0074 

3,4 0038 
5 0941 
17 0074 
17 0074 
9 0054 
5 0041 

17 0076 
9 00541 

1,4,8 00251 
1,4,8 0025' 
1,4,8 0025! 

1,4,6,8 00261 
1,4,6,8 00261 

3,4 0038: 
1,4,6,8 00261 

10 0054! 
1,4,6,8 00261 

8 0050! 
10,16 0054f 

8 00502 
1,4,6,7,8,12 00262 

20 00822 
20 00821 
20 00823 
20 00829 
18 00771 
10 00550 

1,4,6,7,8,12 00263 
10 00551 

1,4,6 90284 
10 00552 

1,4,6 00265 
18 00772 

1,4,6 00265 
20 00830 
20 00831 
20 00832 
10 00553 
20 00833 
20 00834 

1,4,6 00266 
10 00555 

irmw 1.4.6.8 nosfi? 



(i&UlflJiiKBAL Kfi&UUKUKS UAIA DASb, LUX AflV aui/Dnniu m a t u n a . . . . - , 

STATE OP VASHINGTON - DESCRIPTIVE AND THERHAL DATA. 
File Naae = GEOTHDBI.VKl Last Updated April 30, 1993, by J.E.S. 

I.D. 

00268 
00558 
00269 
00559 
00270 
00271 
00560 
00848 
00272 
00561 
00773 
00273 
00562 
00849 
00274 
00563 
00850 
00564 
00275 
00774 
00851 
00565 
00852 
00853 
00854 
00277 
00566 
00855 
00278 
00567 
00279 
00384 
00570 

SITE NAHE SITE 
TYPE 

COUNTY LAT. N. LONG. V. 

J 

^ 

J 

00571 
00281 
00572 
00282 
00573 
00283 
00284 
00574 
00576 
00776 
00286 
00285 

nm-
00287 
00577 

Decker 3 

Decker 4 
Shellenberg 3 

Green Acre Faras, Inc. 
Darrow 

Decker 7 

Gibson, Joann 
Toppenish City 7 

Yakiaa Indian Nation Land Ent. 

Toppenish City 6 

Granger City 

Luther, Joe 
DNR Snipes Hountain 
Sunnyside Port District 
Evans 

Vhite, John 
Evans, Bill 
Vhite, J. 
Vhite 
Siacoe Soda Springs 
Pace, W. B. 
Pace 
Gowdy 
Gowdy 

Hount Adaas Seed 
Dekker 
Dekker 
Stephenson 

Stephenson 
Stephenson 
Stephenson 
Siegner 
Siegner 

Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiia 
Yakiia 
Yakiaa 
Yakiia 
Yakiia 
Yakiaa 

W Yakiaa 
W Yakiaa 

Yakiaa 
Yakiia 
Yakiaa 
Yakiia 
Yakiia 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 

S Yakiaa 
V Yakiaa 

Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiia 

y^Iatuu 
V Yakiaa 
V Yakiaa 

y 
V 
V 
y 
V 
V 
V 
V 
V 
V 
V 
V 
y 
V 
V 
V 
V 
V 

V 
V 
y 
V 
V 
V 
y 
V 
V 
y 
v 

PART. SEC.TVP.RNG, 
SEC. N. 

SE,SE 26 10 17E 
SW,SB 27 10 17E 
SW.SB 27 10 I7E 
NW,NE 28 10 17E 
NW,NE 28 10 I7E 
NW,NE 35 10 I7E 
NW,NE 35 10 17E 
SB,SE 36 10 17B 
SW.SB 05 10 ISB 
SW,SE 05 10 18B 
SW,SE 05 10 ISE 
SW,SW 31 10 18B 
SW.SW 31 10 18E 
NW,HW 32 10 19B 
NE,SW 04 10 20E 
NB,SW 04 10 20B 
NW,SW 04 10 20B 
NE,NB 09 10 20E 
NE,NE 09 10 20B 
NE,NE 09 10 20E 
SW,NW 22 10 21B 
SE,NV 25 10 22E 
SE,NE 30 10 22E 
SV,Ny 30 10 22B 
SV,NV 36 10 22E 
NB,NB 36 10 23E 
NB,NE 36 10 23E 
Sy,NE 36 10 23E 
NE,NE 36 10 23E 
SV,NB 36 10 23E 
Sy,NE 36 10 23E 

SV 09 11 15B 
SV,SE 25 11 18E 
SB,Sy 25 II I6E 
NV.SE 34 11 16E 
NV.SB 34 11 16E 
SE,NV 01 11 17B 
SB,NV 01 11 I7B 
NE,SV 02 11 17E 
HE,SW 02 11 17E 
NB,SW 03 II I7B 
NE,SW 03 11 I7E 
SE,NE 16 H 17B 
SE,NW 16 11 17B 
SE,NE 16 11 17E 
SW.NW 16 11 17E 
1 W J W J 6 11 17E 
SW.SW 09 11 18E 
SW.SW 09 11 m 

TEHP. TEHP. DBPTH 
deg C TYPE a 

23.8 
26.0 
26.0 
22.4 
22.4 
21.2 
21.2 
22.2 
20.6 
20.6 
20.6 
23.8 
23.8 
21.1 
22.6 
22.6 
20.0 
20.5 
20.5 
20.5 
21.1 
20.0 
22.2 
20.6 
23.9 
22.9 
25.6 
21.1 
26.7 
22.8 
23.0 
20.0 
25.0 
25.4 
21.4 
21.4 
24,2 
24.2 
25.5 
25.5 
25.2 
25.2 
20.8 
31,6 
20,8 
31.6 
31.6 
23.0 
23.0 

F 305.0 
B 460.0 
B 460.0 
B 268.0 
F 268.0 
F 245.0 
B 245.0 
F 297.2 
- 196.0 
B 202.0 
B 195.1 
F 318.0 
B 318.0 
F 64.0 
F 312.0 
B 312.0 
F 18.9 
B 256.0 
B 256.0 
B 256.0 
F 76.8 
B 480,0 
F 91.4 
P 269.7 
P 322.2 
S 352.9 
B 401.I 
F 281.3 
B 400.8 
B 282.8 
- 284.1 
P 
B 332.5 
B 332.5 
B 139.0 
P 139.0 
B 358.0 
P 358.0 
B 265.0 
F 265.0 
F 301.0 
B 301.0 
B 233.0 
B 301.8 
F 233,0 
B 302,0 
B 302.0 
P 122.0 
B 122.0 

DEPTH i U m n ' GRAD.HEAT FLOW FLOW FLOW 
TYPB deg.C/ka TYPB aW/sq.a 1/a TYPE 

D 
D 
-

D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
D 
D 
L 
-

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
1^ 
D 

39.0 
38.7 
30.0 
38.7 

. 39.0 
38.0 
38.7 

-

44.0 
33.7 
36. J 
37.0 
38.7 

-

34.0 
-
-
-

33.0 
26.6 

-
-
-
-
-

31.0 
34.1 

-

37.0 
34.1 
39.0 

-

33.7 
40.0 
33.7 
68.0 
33.7 
34.0 
33.7 
51.0 
44.9 
33.7 
33.7 
62,3 
38,0 
65,0 

-

B 
S 
B 
S 
B 
B 
S 
-

B 
S 
H 
B 
S 
-

B 
-
-
-

B 
B 
-
-
-
-
-

B 
S 
-

B 
S 
B 
-

S 
B 
S 
B 
S 
B 
S 
B 
B 
S 
S 
B 
B 
B 
-

90,0 B 
. . 

. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-- --
-

-

-
-
-
-
-
-
-
-
-
-
-
-
64 
-
-

1136 
-
-
-

3785 
-

568 
6245 
1892 

-
-

3785 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

- ---̂  
-

-

-
-
-
-
-
-
-
-
-
- --
-
-
P 
-
-

P 
-
-
-

N 
-

P 
P 
N 
-
-

P 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--.— 
. 

1 

-

-
-
-
-
-
-

113.1 
-
-

- _-
-
-

8.2 
-
-

3.4 
-
-
-

A 
-

11.9 
9.0 
A 
-
-

150.3 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- : 
-

-

; W-. W 

1,4,6,8 00268 
10 00558 

1,4,6 00269 
10 00559 

1,4,6,8 00270 
1,4,6,8 00271 

10 00560 
20 00848 

1,4,6,8 00272 
10 00561 
18 00773 

1,4,6,8 00273 
10 00562 
20 09849 

1,4,6,8 00274 
10 00563 
20 00850 
10 00564 

1,4,6,8 00275 
18 00774 
20 00851 
10 00565 
20 00852 
20 00853 
20 00854 

1,4,6,8 00277 
10,11 00566 

20 00855 
1,4,6,8,16 09278 

10 00567 
1,4,6,8 00279 

3,4 00384 
19 00570 

1,4,6,8 00280 
10,12 00571 

1,4,6,7,8 00281 
10 00572 

1,4,6,8 00282 
10 00573 

1,4,6,7,8,12 00283 
1,4,6,8 00284 

10 00574 
10 00576 
18 00776 

1,4,6,8 00286 
1,4,6,7,8,12 00285 

10 00575 
[jijhhh^i-mU-

10 00577 
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STATE OF WASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 
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o 

I.D. 

00578 
00288 
00858 
00859 
00579 
00289 
00777 
00580 
00290 
00291 
00581 
00860 
00861 
00292 
00862 
00863 
00864 
00865 
00293 
00866 
00582 
00583 
00294 
00296 
00295 
00867 
00585 
00584 
00035 

SITE HAKE 

00586 
00661 
00040a 
00503 
00587 
00040b 
00660 
00504a 
00052 
00869 
00588 
00504b 
00870 
00872 
00871 

00297 
00873 

SITE COUNTY 
TYPE 

Harrah City 
Wapato City 

Wapato 

Johnson, P. 
Johnson 
Lynch 
Lynch, B. 
Strothers, Kelly 
Green, Clayton, & Babcock 
Peters 
Horrison Fruit Co., Inc. 
Narduzzi, Erianno 
Rashford, George B. 
Rashford, George B, 
Soost 
Schiidt Orchards, Inc. 
Soost Brothers 
Weatherly, B. 
Weatherly 
Dahl 
Dahl 
Valley Faras 
Dahl, T. 
Dahl, T. 

Lynch, Bob 
Clyde 
DNR Raasier 
DNR Raasier 
DNR Raasier 
DNR Raasier 

Clyde, Pat 
Garretson 
Clyde 
Schiidt, Dave 
Garretson 
Garretson 
Gaaaie, W./Lloyd Garretson Co, 
Leach, Heier, Olsen 
Schaidt, Dave 
Hanrahan, f, 
Hanrahan 
Baldwin, John 

Yakiaa 
Yakiaa 
Yakiaa 
Yakiia 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiia 
Yikiia. 
Yakiia 
Yakiaa 
Yakiaa 
Yakiaa 

daa 
Yakiaa 
Yakiaa 

daa 
Yakiia 
Yakiia 
Yakiia 
Yakiia 
Yakiia 
Yakiia 
Yakiia 
Yakiia 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 

kiia 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiia 
Yakiaa 
Yakiaa 
Yakiia 
Yakiia 
Yakiia 
Yakiia 
Yakiia 

W Yakiia 
W Yakiia 
W Yakiia 
*4«ltii& 
V Yakiia 
V Yakiaa 

y 
V 
V 
V 
W 
W 
W 
W 
W 
W 
V 
W 
W 

w 
V 
V 
V 
y 
V 
V 

v 
V 
V 
v 
v 
V 
V 
v 
V 
v 
V 
V 
V 
y 
v 
V 
v 
v 
V 
V 
V 
y 

LAT. N. LONG. V. PART. SEC.TVP.RNG. TEHP. TBHP. DEPTH DBPTH GRADIENT GRAD.HEAT FLOW FLOW FLOV S.V.L. 
SEC. N. deg C TYPB a TYPE deg.C/ka TYPB aV/sq.a 1/a TYPB a 

REF. I. 

HE,SV 26 
NE,SV 26 
Ny,SV 26 
NV,SV 14 
NB.NB 15 
NB.NB 15 
NB.NE 15 
Ny,SV 01 
NV,SV 01 
SB,SE 01 
SE,SE 01 
SE,NE 03 
SE,SE 05 
NE,NE 06 
SE,Ny 10 
NE.SB II 
Ny,SB 12 
Ny,SE 12 
SE,SE 13 
Ny,SV 13 
SB,SE 13 
NV,NE 05 
Ny,NE 05 
Sy,SB 06 
NE,Sy 06 
SE,SV 06 
Sy,SE 06 
NE.SV 06 
NE,NB 07 
SB,Ny 07 
NB,NB 07 
SE,SV 16 
sy,sy 16 
SE,Sy 16 
SE,SV 16 
sy,sv 16 
NE.NV 16 
NE,NB 17 
Ny,NE 17 
SW.SB 17 
NE,NE 17 
NE,NE 17 
Ny,NV 17 
SE.SB 18 

- 18 
lUUaL29^ 
NV,Sy 20 
NV.NV 20 

11 18B 
II ISE 
II IBE 
11 19E 
11 19E 
11 19E 
11 19E 
II 20B 
II 20B 
II 20E 
II 20B 
11 20E 
II 20E 
II 20E 
11 20E 
11 20B 
11 20B 
11 20E 
11 20E 
11 20E 
11 20B 
11 21B 
II 21B 
II 21E 
11 2IE 
11 21E 
II 21E 
11 2IE 
11 21E 
11 21E 
II 21E 
II 21B 
11 21E 
11 21E 
II 21B 
II 21E 
11 21B 
11 21B 
11 21B 
11 21E 
II 2IE 
II 21B 
11 21E 
11 21B 
II 2IE 
l l _ 2 1 t 
11 21E 

11 21E 

26.4 
26.4 
32.8 
22.2 
20.8 
20. 
20 .8 
27.5 
28.1 
21.5 
20.8 
20.0 
21 .1 
20.2 
20.0 
22.2 
22.2 
22 .2 
29.2 
23.3 
28.4 
28.5 
27.8 
29.6 
29.2 
25 .6 
28.9 
27.7 
33 .1 
30.6 
33.0 
26.1 
25.7 
27.5 
28 .1 
25.7 
24.7 
33 .1 
24 .8 
28 .9 
24 .8 
33 .1 
36 ,1 
22,8 
28.9 

J O 

F 
F 
B 

8 S 

16.0 
16.0 

448.4 
305.1 
179.2 
179.2 
179.2 
457.2 
427.1 
350,8 
350,8 
242.3 
182.9 
166.1 
108.2 
198.1 
248.4 
176.8 
328.6 
230.4 
333.7 
378.8 
378.8 
392.0 
364.2 
364.2 
392.6 
364.2 
510.0 

510.0 
380.4 
260.0 
380.0 
380.4 
260.0 
269.4 
510.0 
273.0 
489.2 
273.0 
510.0 
592.8 
175.3 

D 

D 
D 
D 
L 
D 
D 
D 
L 
D 
D 
D 
L 
D 
D 
D 
D 
L 
D 
L 
D 
L 
L 
L 
D 

8 B 190.5 
22.2 
20.6 

190.5 
312.7 

900,0 

48.3 
49.0 
40.6 

38.0 
27.0 

49.0 B 

52.0 6 

40.3 
42.0 
45.0 
47.0 

40.3 
40.3 
41.0 

40,3 

52.0 
41,0 
40 .3 
53.0 

33.0 
47.0 

40 .3 
41.0 

40.3 S 
54.0 B 

-
-

189 
5678 

-
-
-
-
-
-
-
-

6900 
-
-

2271 
1892 
1892 

-
4731 

-
-
-
-
-

4164 
4164 

-
-

1409 
-
-
-
-
-
-
-
-
-

1287 
-
-

2574 
5678 
1310 

-

'" ' - ' ' 
. 

-
-
N 
P 
-
-
-
-
-

-^-
-
-
P 
-
-
P 
P 
P 
-

P 
-
-
-
-
-

P 
P 
-
-
P 
-
-
-
-
-
-
-
-
-

P 
-
-

P 
P 
P 
-

-;-
. 

-
-

A 
2,1 

-
-
-
-
-
'-
-

111.2 
53,0 

-
45.7 
27.4 
76.2 
95.4 

-
42.7 

-
-
-
-
-

98.1 
-
-
-

116.4 
-
-
-
-
-
-
-
-
-

120.1 
-
-

126.5 
60.4 
120.1 

-

10 0057 
1,4,6 0028 

20 0085 
20 0085 
10 0057 

1,4,6,8 0028 
18, 0077 

10,11 0058 
1,4,6,8 0029 
i,4,6,8 0929 

10,11 0058 
20 0086 
20 0086 

1,4,6,7,8,12 0929 
20 0086 
20 0086 
20 0086 
20 0086; 

1,4,6,7,8,12 0029: 
20 00861 

10,11 0058! 
10 0058: 

1,4,6,8 0029' 
1,4,6,8 00291 

1,4,6,7,8,12 0029! 
20 0086' 

10,11 9958! 
10,11 9958^ 

6 0003! 
29 00861 
10 0058E 
11 00661 

6,8 0004( 
8 0050; 
10 00581 
6 0004( 
11 09661 
8 90504 

6,8 090S2 
20 00869 
10 00588 
8 00504 

20 00870 
20 00872 
20 00871 

10,11 00589 
- 774,6,7,8,12 00297 

HI.II n iim\ 
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' ^ 

•*1 

..J 

3 

I.D, 

00875 
00298 
00590 
00096a 
00096b 
00876 
00593 

00388b 
00592 
00299b 
00879 
00299a 

00591 
00505 
00594 

00801 
00301 
00595 
00506 
00880 
00596 
00507b 
00507a 
00302 
00597 
00508 
00509b 
00303 
00881 
00598 
00510 
00509a 
00601 
00304 
00425 
00882 
00883 
00884 
00885 

SITE NAHE 

Aabrose Paras 
Aabrose, A, 
Sandlin 
Sandlin 
Houghton Faras 
Best, P. 
Sandlin Paras, Inc. 
Best 
Sandlin, J,, 2 
Sandlin 
Best, Peter C, 
Sandlin 
Van Leuven, Hiles 
Sandlin, J, 
Sandlin 2 
Gay, H, 
Gay 

00305 
J19M2_ 
00307 
00604 

Evans 
Evans Fruit 
Evans, B, 
Spauld R, 
Spauld R. 

Rowe Faras 
Rowe Faras 
De LaChapelle 
Chapelle 
De La Chapelle, No. 2 
De La Chapelle, C. 
De LaChapelle 
De LaChapelle 
Shelton, C. L. 
Shelton 
White 
Ridout, Toa 
Cohodas-Lancaster-Frank Co. 
Palaer, Don 
Catlin, Ida 
Hull Ranches, Inc. 
Wiley 

Hansen Fruit 
Hansen Fruit 

W 
W 
W 
W 
V 
V 
V 
V 
V 
V 
y 

SITE COUNTY 
TYPE 

V Yakiaa 
y Yakiaa 
V Yakiaa 

Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiia 
Yakiia 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 

y Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiia 
V Yakiia 
V Yakii\ 
y Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiia 
V Yakiia 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
V Yakiaa 
V Yakiaa 

Yakiia 
Yakiaa 
Yakiaa 
Yakiaa 
Yakiaa 
Jakiaa 
Yakiia 
Yakiia 

LAT. N. LONG. V. PART. SEC.TVP.RNG. TBHP. TEHP. DBPTH DBPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
SEC. N. deg C TYPB i TYPB deg.C/ki TYPE iV/sq.i l/i TYPE i 

REF. I.D 

NE,SB 21 
Ny,NE 21 
NV.NB 21 
Sy,NE 22 
SV,NB 22 
SV,Ny 22 
NV,SE 22 
SV,NE 22 
Ny,SK22 
SV,NB 22 
SV,NB 22 
Ny,SB 22 
Sy,NE 22 
Ny,Ny 22 
Sy,NE 22 
SV,NB 22 
Ny,SE 36 
Ny,SE 36 
sy,sy 21 
sy,sv 21 
SV,SV 21 
SE,SE 26 
Ny,SE 26 
SE,SE 26 
NV.SV 28 
NV,SV 28 
sv,sy 29 
SV,SV 29 
SV,SV 29 
NB,Ny 30 
SV,NE 30 
NB,NV 30 
SV,NB 30 
SV,NE 30 
NE,NV 30 
sy,sy 12 
sv,sy 12 
SViHV 15 
Ny,Ny 17 
sy,sv 04 
SE,NE 05 
NE,SE 05 
SV,Ny 14 
NE,NE 16 
NE,NB 16 
?innr7T 

11 
11 
11 
11 
11 
11 
II 
II 
11 
11 
11 
11 
11 
11 
II 
II 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

OC,HK £1 it, 

SE,NE 27 12 

2IB 
21E 
21B 
21B 
2IE 
2IE 
2IE 
2IE 
21E 
2IE 
21B 
21B 
21B 
21E 
2IB 
2IB 
21B 
21E 
22E 
22E 
22B 
22B 
22B 
22E 
22E 
22E 
22B 
22E 
22E 
22E 
22B 
22E 
22B 
22B 
22E 
ISE 
16B 
16E 
I6E 
I7B 
17B 
17B 
17E 
17E 

20.0 
27.0 
26.4 
33.4 
33.4 
20.0 
24.6 
28.6 
25.6 
34.9 
24.0 
20,0 
24,0 
20,0 
23.0 
35.2 
21.3 
21.5 
22.3 
22.3 
22.3 
30.7 
26.7 
30.7 
21.5 
21.5 
21.6 
29.6 
29.6 
29.9 
20.3 
28.3 
47.8 
47.8 
29.9 
24.4 
25.2 
21.5 
20.0 
24.4 
21.7 
20.0 
21.1 
22.2 

17E 22.2 

Iof 
ISB 

I i 3 .11 

29.6 

F 
B 
B 
-
-

P 
B 
F 
B 
B 
S 
P 
S 
F 
B 
-

B 
-

B 
-

B 
-

F 
B 
-
-

B 
B 
B 
S 
-

F 
B 
B 
S 
B 
-

B 
P 
F 
F 
F 
P 
F 

184,4 
279,2 
279,2 
551.0 
551.0 
260.6 
319,4 
551,1 
319,4 
553,2 
299,3 
335,3 
299,3 
260,6 
303.9 
553,0 
213,3 
213,3 
207,3 
207,0 
207,0 
466,0 
468,8 
466.3 
210.0 
210.0 
340.4 
434.3 
332.5 
324.0 
208.3 

« 

829.0 
827.0 
324.0 
268.8 
268.2 
179.0 
109.7 
340.2 
86.9 
112.8 
290,8 
265,0 

B 265.0 

B 
• l l i . I I 

311,0 

D 
D 
D 
L 
L 
D 
D 
D 
D 
D 
L 
D 
L 
D 
D 
L 
D 
L 
D 
L 
D 
L 
D 
D 
L 
L 
-

D 
D 
L 
L 
-

D 
D 
L 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 

-D — 
D 

-

53,0 
40.3 
28,8 
39,0 

-

40,3 
-

43.0 
40.3 
40.0 

-

33.2 
-

40,3 
42,0 
40,3 
45,0 
46.2 
50.0 
36.5 
40.0 

-

36.5 
43.0 
42.0 
28.0 
36.5 
53.0 
57.0 
40.0 

-
31.1 
43.0 
42.0 
40.7 
53.0 
59.0 

-
-
-
-
-

39.0 
40.7 
X4-fl 

33.7 

-

B 
S 
A 
B 
-

S 
-

B 
S 
B 
-

A 
-

S 
B 
S 
B 
B 
B 
S 
B 
-

S 
B 
A 
B 
S 
B 
B 
B 
-

S 
B 
A 
S 
B 
B 
-
-
-
-
-

B 
S 
n 
u 
S 

- 1665 
-
-
-
-

- 1703 
-

- 4164 
-
-
-
- 1136 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- 5299 
-
-
-

- 3558 
-
-
- 68 
- 3134 
- 163 
- 76 
- 6056 
-
-

• 

P 
-
-
-
-

P 
-

P 
_-_ 
-
-

P 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

P 
-
-
-

P 
-
-

P 
P 
P 
P 
P 
-
-

-

104.2 
-
-
-
-

115.8 
-

132.2 

-
-

120.7 
-

115.8 
-
-
-
-
-
-
-
-

190.5 
-
-
-
-
-
-
-
-

173.4 
-
-
-
-
-
-

28.0 
106.1 
59.4 
68.3 
31,1 

-
-

. 

20 00875 
1,4,6,7,8,12 00298 

10 00590 
6,8 00096 
6,8 00096 
20 00876 
10 00593 
20 00878 

1,4,6,8 00388 
19,11 00592 

1,4,6,8 002991 
20 00879 

1,4,6,8 00299) 
20 00877 
10 00591 
8 09505 

10,11 00594 
1,4,6,8 00300 

18 00801 
1,4,6,8 00301 

10 00595 
8 00506 

20 00880 
10,11 00596 

8 005071 
8 00507i 

1,4,6 00302 
10,11 00597 

8 00508 
8 005091 

1,4,6,8 00303 
20 00881 
10 00598 
8 00519 
8 00509a 

10,11 00601 
1,4,6,7,8,12 00304 

7,8,12 00425 
20 00882 
29 00883 
20 00884 
20 00885 
20 00886 

1,4,6,8 00305 
10 00602 

1 . ^ ^ 4 , 1 2 _ a t t M L 
10 00604 
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« 

^ 

-̂  

"*% 
4 » 

'"T. 

« • 

• 

^ 

• 

« 

4»̂  

_ V 

^ 

A^ 

# 

# 

^ 

I.D. 

00605 

SITE NAHE 

. 

00310b St. Clair 
00606 -

00310a St. Clair 
00607 
00778 
00309 
00312 
00311 
00609 
00608 
00313 
00610 
00888 
00887 
00889 
00422 
00153 
00891 

;00890 
00511a 

-
-

Hount Adaas Seed 
Hount Adaas 3 
Njberi 
Hount Adaas Feed, No. 3 
-

Hoxee 
-

Laird, Robert 
Odoa, Hatt 
Bruwilett? 
DNR Gangle 
Hiocene Petroleua (HPV-1) 
Olson, Dale 
Stark West Orchards 
Stepniewski 

00511b Stepniewski 
00892 
00893 
00314a 
00611 

Allwardt, Hona and Carl 
S. Hartinez Livestock, Inc. 
Charron 
Charron, S. 

00314b Charron 
00894 
00612 

Roy Fans, Inc. 
DNR Elephant Hountain 

00423b DNR Elephant 
00423a 
00315 
00895 
00779 

DNR Elephant 
-

Brulotte, L. 
-

00317b Logan 
00613 Logan, V. 
00317a Logan 
00316 
00614 
00896 
00897 
00318 
00616 
00319 
00615 

Logan 
-

Clinger, Jasper 
Brooks, Lcnnie 
Estes 
Estes, H, 
Estes 
Estes, H. 

00898 Estes, Harvin 
00899 
00617 

DNR 
DNR Cheyne Road 

SITB COBl 
TYPB 

V Yakiia 
V Yakiia 
W Yakiia 
y Yakiia 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
0 Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiia 
V Yakiia 
V Yakiia 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
JLJakiia-
V Yakiaa 
V Yakiaa 

LAT. N. LONG. V. PART. SEC.TVP.RNG, 
SBC. H, 

SE,SB 31 12 18B 
NE,Sy 32 12 18B 
SB,H£ 32 12 18E 
NB,SV 32 12 18B 
NE.SV 32 12 IBE 
NE,SV 32 12 ISE 
SE,NE 32 12 18E 
HW,NE 33 12 18E 
NB,NB 33 12 18B 
NV,NE 33 12 18E 
NE,NE 33 12 18E 
Sy,SB 01 12 I9B 
SV,SE 01 12 19E 
SV,SE 09 12 19B 
Sy,SE 09 12 19E 
SE,SW 11 12 19B 
NB.NE 16 12 19E 
NB.NW 17 12 19E 
HW,HB 21 12 19B 
SE,SW 21 12 19B 
SE,SE 27 12 I9E 
SE,SE 27 12 19E 
SE,SW 09 12 20B 
SE,SB 12 12 20B 
SW,SB 13 12 20B 
SE.SB 13 12 20B 
SW.SB 13 12 20E 
NB,NE 15 12 20E 
SB,NE 16 12 20E 
NB.SW 16 12 20E 
NB,SW 16 12 20E 
NW,NW 16 12 20B 
NV.NE 18 12 20E 
HV.SV 27 12 20E 
NV.SV 27 12 20E 
sy,sy 27 12 20S 
NV,Sy 27 12 20E 
SV,SV 27 12 20E 
BV.SV 27 12 20E 
E2,NE 29 12 20E 

- 31 12 20B 
SV,Sy 34 12 20B 
SV.SV 34 12 20E 
SV,SV 34 12 20E 
SV.SV 34 12 20E 
SV.SV 34 12 20B 
SE,SV 36 12 20E 
SB.SV 36 12 20E 

TEHP. ' TEHP. DEPTH ' 
deg C TYPE a ' 

22.2 
27.9 
25.2 
27.9 
27.9 
27.9 
25.2 
28.0 
25.6 
28.0 
25.6 
30.0 
30.0 
23.3 
23.3 
26.7 
22.0 
33.3 
20.0 
20.0 
20.6 
20.6 
20.0 
30.0 
27.9 
27.6 
27.9 
25.6 
29.2 
29.2 
29.2 
21.0 
20.6 
26.8 
27.5 
30.8 
27.5 
30.4 
27.5 
24.4 
27.2 
25.9 
32.3 
33.1 
24,8 

-27,2 
27.8 
25.6 

B 479.0 
S 379.0 
6 358.0 
S 379.0 
B 379.0 
B 379.2 
F 358.0 
- 312.7 
P 290.0 
B 323.1 
B 290.0 
P 404.0 
B 404.0 
P 52.4 
F 42,7 
F 361.5 
B 153.0 
S 546.0 
F 
F 109,7 
- 163,0 
- 163,0 
F 294,1 
F 823,9 
- 374,9 
B 376.4 
- 374.9 
P 640.1 
B 415.0 
B 418.0 
6 418.0 
B 153.9 
F 315.5 
B 397.2 
- 409.0 
B 396.2 
- 409.0 
- 396.2 
B 409.0 
F 117.7 
F 
- 274.0 
B 429.7 
- 429.0 
B 274,0 
F 429,8 
F 413,0 
B 407,8 

DEPTH 
TYPE 

D 
L 
D 
L 
D 
D 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
-

D 
L 
L 
D 
D 
L 
D 
L 
D 
D 
D 
D 
-

D 
D 
L 
D 
L 
L 
D 
D 
-

L 
D 
L 
D 

- 0 - -
D 
D 

GRADIENT 
deg,C/ka 

-

42,0 
33.7 
39.0 
33.7 
39.5 
37.0 
51.0 
47.0 
33.7 
33.7 
45.0 
40.5 

-
-
-

58.0 
39.0 

-
-

42.3 
47.? 

-
-

35.9 
39.8 
42.0 

-

39,8 
41.0 
44.0 
58.0 

-
35.4 
38.0 
48.3 
48.0 
46.0 

-
-
-

51.0 
48.3 
49.0 
48.3 

^ 
-
-

GRAD. 
TYPE 

-

B 
S 
A 
S 
B 
B 
B 
B 
S 
S 
B 
S 
-
-
-

B 
B 
-
-

A 
B 
-
-

A 
S 
B 
-

S 
A 
B 
B 
-
B 
B 
S 
A 
B 
-
-
-

B 
S 
B 
S 
_ 
. 
-

HEAT FLOW FLOV 
aV/sq.a 1/a 

. 

-
-
-
-
-
-
-

_ 

-
-
-
- 189 
- 76 
- 3830 
-
-
- 2233 
- 2498 
-
-

- 2650 
-
-
-
-
-
-
-
-
-

- 5678 
-
-
-
-
-
-

4 
- I5I8 
-
-
-
-

m 

- 2082 
- 2082 

FLOV 
TYPE 

. 

-
-
-
-
-
-
-
-
-
-
-
-
P 
P 
P 
-
-

P 
P 
-
-

P 
-
-
-
-
-
-
-
-
-

P 
-
-
-
-
-
-

P 
P 
-
-
-
-
_ 

P 
P 

S.V.L. 
a 

. 

-
-
-
-
-
-
-
-
-
-
-
-

6.1 
6.4 

32.6 
-
-

61.9 
55.8 

-
-

0.6 
4.3 

-
-
-

28.5 
-
-
-
-

17.1 
-
-
-
-
- ; 
-

113.7 
57.3 

-
-
- 1 
-

-i3,9 

-

RBF. I. 

10 00601 
1,4,6,8 003II 

10 00601 
1,4,6,8 00311 

10 00601 
18 00771 

1,4,6,8 0030! 
1,4,6,8 00311 
1,4,6,8 00311 

10 0060! 
10 0060( 

1,4,6,8 003i; 
10 0061( 
20 0088! 
20 00881 
20 0088S 

7,8,12 00422 
6,8 00153 
20 00891 
20 0089Q 
8 00511 
8 00511 

20 00892 
20 00893 

1,4,6,8 00314 
10,11 00611 

1,4,6,8 00314 
20 00894 
10 00612 

7,8 00423 
7,8,12 09423 
1,4,6 00315 

29 00895 
18 00779 

1,4,6,8 00317 
10,11 00613 

1,4,6,8 00317i 
1,4,6,7,8,12 00316 

10 00614 
20 00896 
20 00897 

1,4,6,8 00318 
10,11 00616 

1,4,6,7,8,12 00319 
10,11 00615 

20 00898 
20 00899 

10.11 (infii7 



Cl 
GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 

STATE OF VASHINGTON -- DESCRIPTIVE AND THERHAL DATA. 
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File Naie = GEOTHDBI.VKl 

I.D. SITB NAHE 

00162b DNR Cheyne Rd. 
00164b DNR Hartinez 
00512 
00618 
00164a 
00900 
00320 
00901 
00619 
00902 
00621 
00780 
00321 
00785 
00620 
00903 
00904 
00322 
00905 

DNR 
DNR 
DNR Hartinez 
DNR 
Hartinez 
S, Hartinez Livestock, Inc, 
Hartines, D. 
Hartinez, Ho. 1 
Griswaid, P. 
-

Griswaid 
-

Hartinez, D. T., No. I 
Hartinez, Siaon 
Ekerich, W. H. 
Harley Orchards 
Changala, Steve 

00514b Changala 
00514a 
00622 
00515 

Changala -• 
Changala 
Changala 

00214b Changala 
00214a 
00906 
00623 
00624 
00323 
00226 
00625 
00907 
00516 
00626 
00517 
00911 
00912 
00913 
00914 
00324 
00628 
00802 
00915 
00916 
00629 
09221" 
00544 
00917 

Changala 
Harley Orch. Black Rock Ranch 
Harley Orchards 
Changala, S. 
Changala 
DNR Black Rock 1 
DNRBlackrock No.1 
Black Rock Well No, 1 
DNR Black Rock I 
-

-

Pyraaid Orchards, Inc. 
Barcott, Hark 
Clark, Christopher 
Lowary, Kia 
Carrell 
Carrell 
-

Nob Hill Water Co. 
Yakiaa County Detention Centei 
Yakiaa Creaaery well 
Yaliaa Creaaery welf 
Yakiaa Creaaery well (YKW-1) 
ContfHnTi firph«rHR 

Last Updated 

SITE COUNTY 
TYPE 

W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiia 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
t Takiia 
V Yakiaa 
H TolriiiA 

LAT. N. LONG. V. PART. SEC.TVP.RNG. TEHP. TEHP. DEPTH DEPTH GRADIENT GRAD.HEAT FLOV FLOV FLOV S.V.L. 
SEC. N. deg C TYPB a TYPE deg.C/ka TYPB aV/sq.a 1/a TYPE a 

REF. I.D 

SB,SV 36 
NE.SV 16 
NB.SV 16 
SB,SB 16 
NE,SW 16 
NB.SV 16 
NE,SW 17 
SE,SV 17 
NE,Sy 17 

SE 19 
SE,Sy 20 
SE,SV 20 
SE,SV 20 
NV.NW 20 
NW,NW 20 
NE,SW 22 
NB,SW 29 
SB,SE 02 

- 13 
SB.SW 13 
SB.SW 13 

- 13 
SE,SW 13 
SE,SW 13 
SE,SW 13 
NE,NE 21 
SB,SE 21 
NW,NE 29 
NV,NB 29 
NV,SE 16 
NB,SE 16 
NE,SE 16 
NB,SB 16 
SE,SV 17 
SB,Sy 17 

- 24 
SV,SV II 
Sy,NB 21 
Sy,NV 23 
NE,NE 12 
NE,NE 12 
NB.NB 12 
NV.SE 18 
SV.NB 19 

- 24 
Sr24-
- 24 

(I? Ul? I i 

12 20B 
12 21E 
12 21E 
12 21E 
12 21E 
12 21E 
12 21E 
12 2IE 
12 2U-
12 2IE 
12 21E 
12 21E 
12 2IB 
12 21B 
12 21B 
12 21B 
12 21B 
12 22E 
12 22E 
12 22B 
12 22E 
12 22E 
12 22E 
12 22E 
12 22B 
12 22E 
12 22B 
12 22B 
12 22E 
12 23B 
12 23B 
12 23E 
12 23E 
12 23E 
12 23E 
13 16B 
13 17B 
13 17B 
13 17E 
13 ISE 
13 18E 
13 ISE 
13 18B 
13 18B 
13 18B 
13- m 
13 ISE 
n 191? 

29,3 
24.3 
25,1 
25.1 
24,3 
26,7 
27,8 
21.1 
28,3 
21.7 
25.2 
24.4 
25.0 
24.4 
21.4 
21.1 
22.2 
23.1 
20.0 
29.5 
29.5 
29.5 
30.7 
20.3 
20.3 
31.1 
22.8 
23.0 
23.0 
25.0 
25.6 
23.3 
25.5 
20.3 
20.3 
25.6 
26.7 
20.6 
24.4 
24.8 
24.8 
24.8 
21,1 
23.3 
33.9 

28.3 
^ 9 fi 

350.0 
230.0 
235.0 
235.0 
230,0 
423.7 
472.7 
244.8 
472.7 
288.3 
314.5 
315.2 
313.6 
315.2 
143.9 
201.8 
259.1 
267.0 
518.2 
450.0 
450.0 
460.0 
517.0 
206.0 
206.0 
747.4 
270.0 
430.1 
430.1 
225.0 
350.8 
349.0 
350.0 
206.0 
206.0 
376.4 
123.4 
106.7 
73.2 

201.0 
201.0 
200.6 
320,3 
248,4 
513.0 
4H^.9-

1? e n 0 

L 
L 
L 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
L 
D 
L 
L 
L 
D 
L 
L 
D 
D 
D 
L 
L 
D 
D 
D 
L 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

4 9 , 0 
4 8 , 0 
5 5 , 0 

4 9 , 0 

3 3 , 0 

2 6 , 0 
5 8 , 0 
4 2 , 3 

3 9 , 0 
4 2 , 3 
4 0 , 0 

11544 P 2 5 . 3 

3936 P 6 4 . 0 

4164 P " 6 4 T 0 
8 S 39 

38.7 
42.0 
38.7 

42.0 B 

8172 P 26.2 
2271 P 121.6 

7059 P 52.9 
38.0 
37.0 
42.3 
36.0 
40.0 
33.9 

42.3 S 5488 P 
2659 P 

59.0 
59.0 
60.7 

43.4 S 
«J B-

114.0 

7930 P 136.2 

2332 P 23.9 
102 P 78.6 
140 P 70.1 
102 P 57.9 

9932 P 84,4 
7040 P 12,2 

O i e II 

6,8 00162 
8 00164 

6,7,8,12 00512 
10 00618 

6,7,8 00164^ 
20 00900 

1,4,6,8 00320 
20 00901 

10,11 00619 
20 00902 
10 00621 
18 00780 

1,4,6,8 00321 
18 00785 

10,11 00620 
20 00903 
20 00904 

1,4,6,8 00322 
20 00905 
8 005Ht 
8 00514a 
10 00622 
8 00515 

6,8 002141 
6,8 00214a 
20 00906 

10,11 00623 
10,11 00624 

1,4,6,8 00323 
6,8 00226 

10.11 00625 
29 00907 
8 00516 
10 09626 
8 00517 

20 00911 
20 00912 
29 00913 
20 00914 

1,4,6,7,8 00324 
10.12 00628 

18 00802 
20 00915 
20 00916 

10,12 00629 
MJ-M223_ 

9 00544 
OA A A A i n 



GEOTHERHAL RESOURCES DATA BASE, LOV AND HODERATE TEHPERATURE RESOURCES, 
STATE OP VASHINGTON - DESCRIPTIVE AHD THERHAL DATA. 

File Naae = GEOTHDBI.VKl Last Updated April 3U, 1993, b? J.E.S. 

'1 I.D. SITB NAHE 

00919 Nob Hill Vater Assoc. 
00920 Yakiaa City 
00921 Ostrander, Terry L. 
00922 Yakiaa Sheep Co. 
00630 Terrace Heights 
00325 Terrace Hts. 
00631 Watkins 

09248b Watkins 3 
00248a Watkins 3 
00925 Hardy, Dorothy 
00924 Country Club Dist. Vater Co. 
00926 Cascade Luaber Coapany (1925) 
00927 Yakiaa County (heat puap well) 
00781 -
00326a Country Club 
00928 Yakiaa Country Club, Inc. 
00326b Country Club 
00832 -
00634 -
00327a Rasaussen 
00929 Yakiaa Sheep Co, 
00633 -
00327b Rasaussen 
00930 Sundquist Fruit k Cold Storage 
00635 Sundquist Fruit 
00389b Sundquist 
00636 Chaapoux 
00276 Chaapoux 
00931 Hoxee School District No, 90 
00782 -
00328 Hoxee School 
00637 -
00638 Yergen, R. 
00518 -
00639 Cooabs, B, 
00640 Cooabs, B,, No, 2 
00329a Cooabs 
00329b Cooabs 
00519 Cooabs 2 
00932 Larson Fruit 
00933 Saith, Darrell, V. 
00520 Hartinez 
00521b Hartinez 
00641 Hartinez, D. T., No, 2 
99330 Hartinez 
00783 -
00521a Hartinez 

SITE COUNTY 
TYPB 

V Yakiaa 
y Yakiaa 
V Yakiaa 
y Yakiaa 
W Yakiaa 
W Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
W Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiia 
V Yakiaa 
y Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiaa 
y Yakiaa 
y Yakiaa 
V Yakiaa 
W Yakiaa 
W Yakiaa 
V Yakiaa 
V Yakiaa 
V Yakiia 
V Yakiaa 
y Yakiaa 
W-Yakiift 
V Yakiaa 
V Yakiaa 

LAT. N. LONG. V. PART, SBC,TVP,RNG. TBHP, TEHP, DEPTH DEPTH GRADIENT GRAD,HEAT FLOV FLOV FLOV S,V,L, 
SEC, N, deg C TYPE a TYPE deg,C/ka TYPE aV/sq,B 1/a TYPB a 

NB 32 
NV,NV 35 
sy,sv 09 
SB,SE 10 
Sy,SE 13 
Sy,SE 13 
NE.NE 14 

- 14 
NE,NBI4 
NE,NE 14 
NE,NV 16 
SE,SE 16 

- 18 
NV,NW 19 
NW,SW 22 
NW,SW 22 
SB,NW 22 
NW,SW 22 
NW.SW 22 
NE,NB 24 
NE,NE 24 
NV,NE 24 
NV,NE 24 
NE,NB 24 
sy,sv 19 
SV,SV 19 
sv,sy 19 
SB,Ny 20 
SE,NV 20 
Ny,NV 29 
NV,NV 29 
NV.NV 29 
NV,Ny 29 
NE,NB 30 
NB,NE 30 
NE,SV 33 
Ny,SV 33 
NE,SV 33 
NB,SV 33 
Ny,SV 33 
SV.SV 33 
SB.SE 34 
SE.NE 34 
SE,NB 34 
SE,NB 34 
OP UP \ i 

SB.NE 34 
SE.NE 34 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 
13 

18E 
ISE 
I9E 
I9E 
19E 
19E 
19B 
I9E 
19E 
I9B 
19B 
19E 
19E 
19B 
19B 
19E 
19E 
19E 
19B 
I9E 
19E 
19E 
19E 
19E 
20B 
20E 
20B 
20E 

20E 
20B 
20E 
20B 
20B 
20B 
20E 
20B 
20E 
20E 
20E 
20B 
21B 
21E 
21E 
Cl I D 

2IE 
21B 

2 1 . 1 
2 0 . 6 
2 1 . 1 
2 0 . 0 
2 5 , 0 
2 4 . 8 
2 0 . 3 
24 .4 
2 0 . 3 
2 0 . 3 
2 0 . 0 
2 3 . 9 
2 1 . 1 
2 3 . 3 
2 0 . 0 
2 0 . 0 
2 2 . 8 
2 0 . 0 
2 0 , 0 
2 0 . 0 
20..0 
2 1 . 0 
4 4 . 5 
20 .0 
2 1 . 7 
2 1 . 2 
2 2 . 1 
2 3 . 3 
2 3 . 3 
2 2 . 8 
2 2 . 7 
2 2 . 7 
2 2 . 7 
2 4 . 2 
2 4 . 2 
2 3 . 2 
30 .0 
2 3 . 2 
2 3 . 2 
3 0 . 2 
2 7 . 8 
2 1 . 1 
2 1 . 8 
22 .0 
2 1 , 2 

23,8 
22.0 

P 

259 ,1 
356 ,9 
179,8 
103,6 
2 5 1 , 1 
250 ,8 
210 .5 

2 H , 0 
211 ,0 
145,7 
455 .7 
763.5 
249 .0 

79 .3 
82 .0 

219 .5 
82 .0 
82 .0 

230 .0 
B 230 .0 
P 230.4 
B 230 .0 
B 230 .0 
P 254 .5 
B 253 .3 
B 253 .3 
B 215 .0 
B 215.0 
F 179 .8 
B 175.9 
B 176.0 
B 176.0 
B 289 .2 
- 289 .0 
B 227 .1 
B 446 .2 
- 227 .1 
- 227 .1 
- 446 .0 
F 4 9 6 . 2 
F 184.1 
B 310.9 
B 290 .0 
B 310 ,9 

- B - 4 1 4 4 
B 310.9 
B 290 .0 

D 
D 
D 
D 
L 
D 

D 
D 
D 
D 
D 
D 
D 
L 
D 
L 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
L 
D 
D 
L 
L 
L 
D 
D 
D 
D 
D 
& 
D 
n 

40,5 
47,0 
40.5 

98.0 
39 .0 

90 .6 
70.0 

85.0 

40 .5 
26.4 

60.6 
55 .0 
40 .5 
40 .5 
4 2 . 0 
40 .5 
40 .5 
39 .3 
48 .0 
41 .0 

32,0 
40,0 

4 1 ^ 

35,0 B 

40 ,5 S 
40 ,0 B 
40 .5 S 
52.0 B 

40.5 
35.1 

-
-
-
-
-
-
-

2650 
-
-

1628 
4769 
568 
-
-
-

3596 
-
-
-
-

1514 
-
-

13342 
-
-
-
-

1941 
-
-
-
-
-
-
-
-
-
-
-

341 
-
-
-
._ 
-
. 

N 
N 
-
-
-
-
-
P 
-
-
P 
P 
H? 
-
-
-
P 
-
-
-
-
P 
-
-
P 
-
-
-
-
P 
-
-
-
-
-
-
-
-
-
-
-
P 
-
-
-
. _ 
-
• 

A 
A 

105,2 
29,3 

-
-
-

100,6 
-
-

68,3 
30.5 
A? 

12.2 
-
-

28,3 
-
-
-
-

114,0 
-
-

79,9 
-
-
-
-

103,6 
-
-
-
-
-
-
-
-
- 1 

-
44.5 
92,0 

-
-
-

_ 
-
_ 

20 00919 
20 00920 
20 00921 
20 00922 
10 00630 

1,4,6,7,8,12 00325 
10 00631 
20 00923 

6,8 00248 
6,8 00248: 
20 00925 
20 00924 
20 00926 
20 00927 
IS 00781 

1,4,6,8 003261 
20 00928 

1,4,6,8 003261 
10 00632 
10 00634 

1,4,8 003271 
20 00929 
10 00633 

1,4,8 003271 
20 00930 

10,11 00635 
1,4,6,8 093891 

10 00636 
6,7,8,12 00276 

20 00931 
18 00782 

1,4,6,8 00328 
10 00637 

10,11 00638 
8 00518 

10 00639 
10,11 00640 

1,4,6,7,8 00329a 
,4,8,7,8,12 00329b 

8 00519 
20 00932 
20 00933 

1,4,6,8 00520 
8 00521b 

10,11 00641 
8 00330 

18 00783 
« nni;9i. 



GEOTHERHAL RESOURCES DATA BASE, LOW AND HODERATE TEHPERATURE RESOURCES, 
••-

--'i 

^ 

^ 

STATE OF WABHINCTON DEflCRIPTIVE AND THERHAL DATA. — — 
File Naae = GEOTHDBl.WKl Last Updated AprU 30, 1993, by J.E.S. 

I.D. 

00642 

SITB NAHE 

Changala, S., No. 2 
00523b DNR 81 Tieton 
00523a 
00934 
00935 
00936 
00937 
00645 
00331 
00938 
00646 
00332 
00939 
00940 
00647 
00333 
00421 

DNR 81 Tieton 
Rowe Fans, Inc. 
Huzzall, Steve 
Fisher, Hariand 
Bauian, Ed. 
Zirkle, V. H. 
Zirkle 
Eberle, Robert 
Roche Fruit Coapany 
Roche 
Roche Fruit Co. 
-
-
US Govt. 
-

00524b DNR Wenas 
00526a 
00649 
1)0524a 

DNR Wenas 
DNR Wenas 
DNR Wenas 

00525b DNR Wenas 

SITE COUNTY 
TYPB 

V Yakiia 
H Yakiaa 
H Yakiia 
W Yakina 
V Yakiaa 
V Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiia 
W Yakiia 
W Yakiaa 
W Yakiaa 
W Yakiaa 
V Yakiaa 
V Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 
W Yakiaa 

LAT. N. 

. 

LONG. 

-

' 

v. PART. SEC.TVP.RNG. 
SEC. 

Ny,NE 13 
46-40.44 121-01.70 SW,NW 25 
46-40.44 

-
-
-
-

• 

-
-
-
-
-
-
-
-
-
-
-
-
-

121-01.70 SV.NV 25 
-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SV.SE 13 
SB,NV 24 
SV,SE 14 
SE,SV 15 
SV,NE 20 
sy,NE 20 
SV,SE 32 
SV,SW 16 
SW,SW 16 
SE,SW 17 1 
SE,NB 20 ] 
NW,NB 28 1 
NW.NB 28 I 
SE,SB 25 1 
NE,NB 36 1 
NE,NE 36 I 
NE,NE 36 1 
NE,NE 36 1 
NE,NE 36 1 

N. 

13 22B 
14 14E 
14 I4E 
14 17E 
14 17B 
14 18E 
14 18E 
14 18E 
4 18E' 

4 18E 
4 19B 
4 19E 
4 19E 
4 19E 
4 19E 
4 19E 
5 17E 
5 I7B 
5 17E 
5 17B 
5 17E 
5 17E 

TEHP. TBHP, 
deg C TYPE 

30,7 
24,2 
24,2 
20.6 
23.3 
20.0 
21.1 
29.5 
29.0 
22.2 
22.5 
23.2 
27.8 
21.7 
21.0 
21.0 
29.2 
29.2 
30.1 
29.2 
29.2 
30,1 

B 
B 
B 
F 
F 
F 
F 
B 
B 
P 
B 
B 
P 
F 
B 
F 
B 
B 
B 
B 
B 
B 

DEPTH DEPTH GRADIENT GRAD.HEAT FLOW FLOW FLOW S.W.L. 
a 

516.9 
152.0 
152.0 
207.3 
74.7 

111.3 
74.7 

^24.6 
324.0 
16.8 

268.2 
267.3 
459.6 
123.1 
183.0 
183.0 
598.0 
598.0 
595.0 
598.0 
598.0 
595.0 

TYPE 

D 
D 
D 
D 
D 
D 
D 
11 

D 
D 
D 
D 
D 
D 
D 
D 
-
D 
D 
D 
D 
D 

deg.C/ka 

. 

92.0 
92.6 

-
-
-
-

52.0 
-
-

46.0 
-
-
-

54.0 
29.0 
33.5 
33.3 
29.8 
31.0 
33,0 

TYPE 

. 

B 
A 
-
-
-
-

B 
-
-
B 
-. 
-
-
B 
B 
A 
A 
S 
B 
B 

aW/sq.a l/a 

. 
-
87 
-
- 57 
- 76 
- 163 

. 

- 114 
-
-
- 4164 
- 2506 
-
-
-
-
-
-
-
-

TYPB 

. 
-
-
-
P 
P 
P 

-

P 
-
-
N 
P 
-
-
-
-
-
-
-
-

a 

. 
-
-

78,0 
64.3 
36.3 
18.9 

. 

1.2 
-
-
A 
-
-
-
-
-
-
-
-
-

RBF. I.l 

10 0064! 
8 0052! 

8,12 0052; 
20 0093/ 
20 0093J 
20 0093f 
20 00931 

in 11 4R Mfi^ 
lv,il ,1V T?VOT* 

1,4,6,7,8,12 00331 
20 00938 

10,11 00646 
1,4,6,7,8,12 00332 

20 00939 
20 00940 
10 00647 

1,4,6,8 00333 
6 00421 
8 00524 
8 00525 
19 00649 
8 07524 
8 00525 

NOTES: 

SITE TYPE: S = spring; W = water well; H = heat-flow/teaperature-
gradient well; 0 = oil and gas test well; - = other or unknown. 

PARTIAL SECTION: Written as quarter-section of quarter-section. 
Exaaple: NW,NB is the northwest quarter of the northeast quarter of 
the section. 

TEHPERATURE TYPE: B = bottoa-hole teaperature or near-bottoa-hole 
teaperature; F = flowing teaperature; H = aaxiaua teaperature; S = 
teiperature aeasured short of well bottoi, and - = other or unknown. 

DEPTH TYPB: D = drilled depth or near drilled depth; L = logged depth; 
- = otber or unknown. 

GRADIENT TYPE: A = gradient estiaated froa linear segaent of well log; 
B = gradient estiaated froa a bottoa-hole teaperature or the deepest 
logged teaperature and an estiaated or calculated aean annual surface 
teaperature; S = statistically deterained gradient. 

FLOW TYPE: N = natural; P = puaped, bailed, or air-driven; - = other, 
no flow, or unknown. 

S,W,L,; Static water level, aeters froa surface, A = artesian. 
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