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I. INTRODUCTIOM 

In July 1992 the Oregon Department of Geology and Mineral 
Industries (DOGAMI) received a subcontract from the Oregon 
I n s t i t u t e  of Technology-GeoHeat Center (OIT-GC) to perform 
portions of the State Geothermal Energy Research, 
Development, and Data Base Compilation. The grime 
contractor for the project was the United States Department 
of Energy - Geothermal Division (USDOE/GD). The project  is 
par t  of their Low-Temperature Geothermal Resources and 
Technology Transfer program. 

The goals of the project are to update the inventory of the 
nation's low- and moderate-temperature geothermal resources, 
study the location of those resources r e l a t i v e  t o  potential 
users, and t o  co l l ec t  additional information on the use of 
Geothermal Heat Pumps. DOGAMI's effort is aimed primarliy 
at the f i r s t  of these goals. 

Specif ic  tasks i n  the DOGAMI subcontract include: 

1. Complete an updated inventolry of low- and moderate- 
temperature geothermal resources f o r  the State of 
Oregon, current to June 1, 1992 .  

2, Conduct a fluid geochemistrry study of t he  more 
important resource areas for which existing data are 
questionable or unavailable. 

3. Complete a computer database compatible with Lotus 
1 2 3  tabulating for each occurrence the name, location 
1 T , R , S ) ,  county, latitude and longitude, depth, 
temperature, f l o w ,  chemistry, and other relevant data.  

4 .  Review the OZT-GHC geothermal resource and 
dempgraphic data f o r  the State of Oregon for accuracy 
and completeness. 

5 .  Assist OIT-GHC, UURI, AM3 IWRRI (Idaho Water 
Resources Research Institute) in studies to prioritize 
low- and moderate-temperature resource areas for new 
development . 



11. TASK I LOW- AND MODERATE-TEMPERATURE GEOTHERMAL 
RESOURCE INVENTORY 

PREVIOUS INVESTIGATTONS. The first attempt to inventory 
thermal spr ings  in Oregon was by Stearns and others  E1937), 
which was a compilation of all known hot spring occurrences 
in the  United States.  Oregon made up only a small part of 
the total. Waring (1965), was an attempt to compile the 
known hot spring occurrences throughout the world. In the 
process the Oregon inventory was updated. 

In the early 1970's DOGAMI, the U . S .  Geological Survey, OIT- 
GHC, and US DOE a l l  commenced geothermal investigations in 
the s t a t e .  During the  following decade many low-temperature 
geothermal areas were investigated, including the Barney 
Basin, Vale, Lakeview, Powell Buttes, Belknap-Foley Hot 
Springs, Willarnette Pass, Ashland, Klamath Falls, and 
LaGrande. Most of these studies were funded by grants from 
USDOE/GD. The reports that resulted from these studies are 
listed in the references. 

The first map of thermal spr ings  and wells in the s t a t e  was 
produced by Bowen and Peterson (19783, That map was updated 
by Bowen and others (1978). Riccio (1978) published a 
useful geothermal resource map of Oregon, but the most 
comprehensive map of thermal occurrences in the state was 
published by NOAA in 1982 (National Oceanic and Atmoshperic 
Admini~tration~1982). The NOAA map listed 912 wells and 
springs in the s t a t e  of Oregon with temperatures greater 
than 20  O C .  

The U .  S. Geological Survey first attempted to assess the 
geothermal resource poten t ia l  of the United States in 
Circular 7 2 6  (White and Williams, 1975). Circular 7 2 6  made 
no attempt to address the potential of areas with 
temperatures of less than 9 0  O C .  Circular 790 (Muffler, 
1 9 7 9 ) ,  which updated the assessment of Circular 726, 
included a section on low-temperature geothermal resoures 
(Samuel,  1 9 7 9 )  . Circular  892 {Reed, 1983) was specifically 
aimed at assessing the low-temperature ( i . e .  < 9 0  OC) 
geothermal resource potential in the United States. 

In 1985, the states of Oregon, Washington, Idaho, and 
Montana prepared a report  for the Bonneville Power 
Administration tha t  analyized the  known geothermal resources 
in the four s ta tes  (Bloomquist and others, 1 9 8 5 ) .  Although 
no new data was generated for the  report ,  it contained 
useful resource and economic analyses of the various sites, 
and ranked them on the  basis of resource quality and 
economics. 



This study is the first attempt to update the low- 
temperature geothermal resource base since the studies of 
1982 INOAA, 1982;  Reed, 1983). 

-. The purpose of this study is to inventory 
those wells and springs with temeratures from 20 to 150 OC. 
The lower limit is based on a minimum temperature of 10 OC 
above mean annual air temperature. The upper limit is 
considered to be the minimum reservoir temperature capable 
of generating electrical energy using conventional steam 
turbines (White and Williams, 1975). 

In completing the inventom, all available published data 
prior to and including the MOAA (1982) map were utilized. 
Then all published and unpublished data collected since 1982 
were included. Finally, the entire set of water-well logs 
for the State of Oregon (maintained by the Oregon Department 
of Water Resources) was examined, and all locations not 
obtained previously were added. This last part was 
simplified because ODNR has computerized the logs for 
approximately one-half of the counties in the state, and was 
able to search their  records for wells with temperatures 220 
OC. Those counties not yet added to the computer data base 
were searched manually, For the Klamath Falls area, we also 
contacted OIT/GHC and obtained a copy of their data base of 
hot wells in and around the city. 

m. A preliminary inventory of low- and intermediate- 
temperature geothermal resources f o r  the State of Oregon was 
submitted to OIT-GHC in a letter dated February 5, 1993. 
The final inventoq is contained in the database discussed 
in TASK 111. A hard copy of the database is contained in 
Appendices A and B. The preliminary database was 
accompanied by a list of geothermal references for the 
State. That reference list has been updated and is included 
as the reference section of t h i s  report. 

111. TASK I1 FLUID GEOCHEMISTRY 

No new samples w e r e  taken f o r  this pro jec t ,  so most of the 
chemical data included in the database comes from published 
sources. These sources inculde:  1 ) U .  S. Geological Survey 
and Oregon D e p a r t m e n t  of Geology and Mineral Industries 
(1979) and Mariner and others (1980) contain virtuaily all 
of the published chemical data for thermal springs in 
Oregon. 2)The chemical data from the OITiGHC Klamath Falls 
database provided useful information for the Klamath Falls 
area. 3)Some previously unpublished data from DOGAMI files. 
4)Finally, a11 of the groundwater studies that have been 
completed in the state have been examined, and any chemical 
data contained in them has been added to the database. 



The chemical database is contained in Appendix 3 .  An 
explanation of database entries is contained there. 

IV. TASK 111 DATABASE COMPILATION 

The results of the database compilation are contained in 
three Microsoft Excel 5.0 files, The first (1otempdb.xLs) 
contains all sites in the state except those i n  T. 38  S.,  R. 
9 E. (the Klamath Falls area), A hard copy of this f i l e  is 
contained in Appendix A. An explanation of database entries 
is contained there. The second file (klamath.xlsE contains 
those sites in T. 38  S., R.  9 E.  A hard copy of this file 
is contained in Appendix B and an explanation of the 
database entries is contained there. The third file 
(chem.xlsl contains the chemical data. A hard copy of this 
file is contained in Appendix C and an explanation of the 
database entries is contained there. Also contained in 
Appendix C is a list of the references from which chemical 
data was obtained. 

V. TASK IV REVIEW DEMOGRAPHIC DATA 

The review of OIT-GHC resource and demographic data was 
completed George Priest of D O G M I  in 1992 and the  results 
were forwarded to OIT-GHC in a let ter  dated August 28, 1992. 
A copy of the letter is included as Appendix D. 

VI. RESULTS 

The NOAAI1982) compilation of Low and intermediate 
temperature geothermal sites f o r  Oregon contained a total of 
912 sites. In this study a total of 2,193 sites were 
identified, a net  increase of 1,281. 

The sites contained i n  the databases of Appendices A , B ,  and 
C are shown in Plates 1 - 5. Plate 1 shows the location of 
wells and springs with temperatures from 20  - 30 OC. Plate 
2 shows s i t e s  with temperatures between 30 - 90 O C .  Plate 3 
shows sites with temperatures >90 OC. Plate 4 shows those 
si tes  in T. 38 S., X. 9 E. Plate 5 shows those sites for 
which there is chemical data. Plates 1-3 and 5 have scales 
of 1:1,000,000. Plate  4 has a scale of 1:24,000. 

No new geothermal areas were discovered as a result of this 
study. Instead,  the results tend to confirm earlier 
thoughts on the distribution of low-temperature resources in 
the s t a t e .  The MOAA ( 19821  map indicated that the entire 
state east of the Cascade Range (except for the cres t  of the  



Wallowa Mountains) was "favorable for the discovery at 
shallow depth (less than 1,000 rn) of thermal water of 
sufficient temperature for direct heat applications". This 
study reenforces that assessment. In particular, the entire 
Columbia Plataeu Province ( the  north-central par t  of the 
state) appears to be underlain by large volumes of 20-25  O C  
water at relatively shallow depths of less than 1,000 m 
(mostly less than 600 m). As a result, the small towns 
located on the Plateau (e .g .  Remiston,  Umatilla, Pendleton, 
Stanfield, Heppner, Weston, e t c . )  are prime sites for the 
development of low temperature geothermal resources. 

As mentioned previously, Bloomquist and others (1985) 
contains a comprehensive analysis of geothermal sites (both 
electrical generation and direct use) in the s ta tes  of 
Oregon, Washington, Idaho, and Montana. S i t e s  were ranked 
on the basis of resource quality and economics. A copy of 
the rankings from Bloomquist and others (1985) is included 
in Appendix E. Table 10.2 is the resource ranking, Table 
10.16 is the economic ranking, and Table 10.18 combines the 
resource and economic rankings into an overall ranking. At 
this point, there is no reason to revise this ranking 
scheme. 
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APPENDIX A 

T h e d  Springs and Wells in Oregon 



EXPLANATION FOR APFENDJX A 

COLUMN EXPLANATION 

Site Name 
Colmty 
Type, S S p i n g  and W=Well 
Township 
Range 
Section 
Subsection, A=Northeast '/4, B=N&w&t !A, C=Southwest !A, DrSoutheast %. 
For example: 22ABC is equivalent to SW%.NW'/aNE!A of Section 22. 
Latitude 
hngilude 
Temperature in OC 
Depth in meters 
Plow rate in liters/minute 
Remarks. In most cases indicates the g e o t h e d  area the site is associated with. 
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263 
264 
26.5 
2 6 6  

Baker Spring 
Rancher 
Ninemile Well 
KVDC Well 

Burns area 
Burns  area 

1 



316 
317 
318 
319 
320 

Unnamed Spring 
Warm Spring in Harney Lake 
South Harney Lake Hot Spring 
Dunbar 
Dunn Spring 

E a s t  Aarney Lake area 
East Harney Lake area 
E a s t  Harney Lake area 

East Harney Lake area 





422 
423 
424 
4 3 5  
426  

Harris 3 
H a r r i s  4 
Smith well 
Gauldrte Well 
Capellan Well 
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635 .. 
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637 
63B 

Card 
Well 
Stewart Well 
Conroy 
Stewart 







794  Hess 
795 
796 
797 

G r e e r  i 
Haskins 
Drake 















1164 
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1166 
1167 
1268 

Patton 
P a l m e r  
Lantz 
Chancellor 
Matthews 



Vale-Cow Hollow area 
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APPENDIX B 

Thermal Springs and WelIs From Klamath Falls 

T. 38 S,. R. 9 E. 



EXPLANATION FOR APPENDIX B 

COLUMN EXPLANATION 

Site Name 
COmty 
Type, S=Spring and W=WeU 
Township 
b a e  
Section 
Subsection, A=Nmtheast N, B=Northwest %, CSouthwest %, D=Southeast %. 
For example: 22ABC is equivalent to SWANW/aNE% of Section 22. 
latitude 
hngitude 
Temperahlre in "C 
Depth in meters 
Flow rate in literslminute 
Address 
OIT Well #. The number assigned to the site in the Oregon Institute of Technology 
geothermal dambase. 
Addition, Block, and Lot. Taken from the M a t h  Falls zoning map. 
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APPENDIX C 

Chemical Data from T h e m  Springs and Wells in Oregon 



COLUMN 

EXPLANATION FOR APPENDIX C 

EXPLANATION 

Site Name 

Type, S=Sgning and W=Well 
Tomship, Range, Section, and Subsection 
Latitude 
Longitude 
Dare of the analysis 
pH 
Canductivity in p m h  
Total Dissolved Solids 
Sodium in mg'l 
Potassium in mgfl 
Calcium in mg/l 
Magnesium in mgl  
h n  in mg/l 
Aluminum in mg/l 
Silica in mgl  
Boron in mgn 
Lithium in rngl 
Bicarbonate in rng 
Sulfate in mg/l 
Chloride in mgll 
FIouride in rng 
Hardness in mg CaC04 
Alkalinity in mg CaCOd 
Reference code. Reference codes are tabulated in the folbwhg page, 



S o m a  of Chemical Dam 

Some Cde Reference 

Mariner and others (1980) 
USGS and DOGAMl( 2 979) 
DOG AMl files (unpwbliihed data) 
Sarnmel(1976) 
Newzomb and Hart (2958) 
Lund and o h  (1978) 
Smne1(1980) 
Benson and others (1984) 
Hogcnson md Foxwonhy (1965) 
F o x w m y  and others (1W) 
GonLhiet (1983) 
Robison (1974) 
bMson and Collins (1977) 
Curtiss and others (1984) 
Robison and Laenen ( 1976) 
Hogenson (1964) 
Gonthier and Harris (1977) 
Hampton and Bmwn (1964) 
Ducret and Anderson (1965) 
Price (1967) 
Piper and others (1939) 
Leonard and Harris (1974) 

(1954) 
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APPENDIX D 



D E P A R T M E N T  

August 28, 1992 OF G E O L O G Y  

A N D  M T N E R A L  

I N D U S T R I E S  

Paul Lienau, Director 
Geo-Heat Center 
Oregon Institute of Technology 
Klamath Falls, Oregon 97601 

ADMINISTRATIVE 
OFFICE 

Dear Paul: 

I have reviewed the OTT coll~cation database for resources less than 50°C 
and less than 5 miles from Oregon cities. The listed cities are accurate. We 
have only minor additions to individual data and one possible town to add. 

Adrian lists a spring with 62OC but no flow rate. I assume that this is 
Mitchell Butte spring with a flow rate of 60 liters per minute. 

Your population figures de not match those of the 1991-1 992 Oregon Blue. 
Book. That source lists the following: 

Adrian 140 Lakeview 2,625 
Bonanza 330 Ontario 9,500 
Bourne no listing Paisley 350 
Burns 2,920 Union 1,905 
Haines 41 0 Vale 1,500 
Jordan Valley 375 
Klarnath falls 1 7,700* 

*Your estimate for Klamath is much better, if it includes the suburban 
population. 

You may want to consider adding McKenzie Bridge to  the list. It is 
apparently not incorporated, but a small (1 00-300?) population does live 
within 5 miles of Foley Springs. Foley has a temperature of 70°C and flew 
rate of 560 liters per minute according to Mariner and others (1990, v. 95, 
no. B? 2, p. 19,528, Journal of Geophysical Research). Belknap Springs is 
only a mile or so further away and is probably part of the same plumbing 
system. 

Suite 965 
800 NE Oregon St. # 28 
Portland, OR 97232 
(503) 731-4100 
FAX (503) 731 -4066 



You may want to re-label the "Res. Temp." column as "Meas. Temp.", since 
you ate listing measured surface and subsurFace temperatures rather than 
geochemical reservoir temperatures. Also, I would recommend a column 
listing data sources with numbers linked to a bibliography. 

Thank you for the opportunity to contribute to your project. 

Sincerely, 

George R. Priest, 
Regional Geologist 

cc: John BeauIieu 
Jerry Black 
Howard Ross 
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TABLE 10.2 - Direct Utilization Sites Ranking: Pacific Northwest 

Rank - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1 a 
17 
18 
19 
20 
2 2 
22 
23 
24 
2 5 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
3 5 
36 
37 
38 
39 
40 
4 1 
42 
4 3 
44 
45 
46 
47 
48 
49 
50 
5 1 
52 

Site - 
Klamath Falls OR 
Boise ID 
Yakima WA 
Paisley OR 
Union OR 
Lakeview OR 
Burns/Hines OR 
Pacatello ID 
La Grande OR 
Garden City ID 
Pullman W A  
Bozeman MT 
Imbler OR 
Ketchum ID 
St. Martins HS WA 
Vale 
Haines OR 
Richland WA 
Adrian OR 
Pasco WA 
Pendleton OR 
Spray OR 
Fairf ield ID 
Butte City ID 
Cascade ID 
Wahkiacus WA 
Chubbuck ID 
Grand View ID 
Stanfield OR 
Pilot Rock OR 
Boardman OR 
Kennewick W A  
Twin Falls ID 
Weston OR 
Ellensburg W A 
Rexburg 1 D 
Athena OR 
American Falls ID 
Nampa ID 
Umatilla OR 
Hermiston OR 
Walla Waila WA 
Echo OR 
Kahneeta OR 
Warm Springs Hospital MT 
White Sulfur Springs MT 
Challis ID 
Alhambra MT 
Ontario OR 
Heppner OR 
Ashland OR 
Baker OR 

Normalized Minimum Score 

,784 
.757 
.703 
.695 
.691 
.657 
-652 
.638 
,630 
,627 
,625 
.623 
.608 
,607 
.606 
.605 
,601 
.599 
"597 
-595 
-593 
.592 
.592 
-590 
,587 
,586 
.585 
.583 
.579 
.579 
.575 
.575 
.575 
.574 
.574 
.574 
.573 
.573 
,567 
.566 
.566 
.565 
-564 
.564 
,562 
-560 
.559 
.558 
.556 
.553 
.553 
-551 



Rank - 
53 

Site - 
OthelIo WA 
Caldwell ID 
lrrigon OR 
Mountain Home ID 
Council ID 
Cove OR 
North Bonneville WA 
Parkdale OR 
Arlington OR 
Huntington OR 
Rajneeshpuram OR 
Coiiege Place wA 
Ashton ID 
Mountain Home AFB ID 
Midvale ID 
Davenport W A 
Weiser ID 
Mabton WA 
Government Camp OR 
Pipestone MT 
Idaho City It) 
Milton Freewater OR 
The Qalles OR 
Cheney WA 
Buhl ID 
Harrah WA 
Grandview W A 
Lexington OR 
West Richland W A  
Campaqua MT 
Payette ID 
Soap Lake WA 
Elkhorn MT 
Homedale ID 
Pomeroy WA 
Camas MT 
Lind W A  
Medicine MT 
Glenns Ferry ID 
Hansen ID 
Filer ID 
Zillah WA 
Sleeping Child MT 
Jordan Valley OR 
Lava Hot Springs ID 
Stevenson W A  
Emmett ID 
R i t z v i k  WA 
Parma TD 
Kimberly ID 
Colfax WA 
Washucha W A  
Anaconda MT 

Normalized Minimum Score 

.549 

.549 

.548 

.548 

.544 
* 544 
.543 
.543 
-543 
.542 
.54 1 
,541 
.54 1 
.541 
-540 
.539 
.539 
,538 
.538 
.538 
,538 
,537 
* 537 
,536 
,535 
-533  
.533 
.533 
.532 
.532 
,532 
.531 
-531  
.53r 
,531 
,529 
,526 
.526 
.525 
-524 
-523 
,522 
-522 
,522 
.522 
.521 
,520 
,519 
-519 
,319 
,518 
-516 
.512 



Rank 

106 
107 
108 
109 
110 
11 1 
112 
113 
114 
115 
116 
117 
118 
119 
120 
12 1 
122 
123 
124 
125 
126 
127 
128 
129 
130 
f 31 
132 
133 
I34 
135 
136 
137 
138 
1 39 
140 
141 
Z 42 
143 
144 
145 
1 46 
147 
107 
I 49 
1 50 

Site 
Paul ID 
Moses Lake WA 
Ephrata WA 
Wenatchee WA 
Toppenish WA 
Sunnyside WA 
Granger WA 
Idaho Fails ID 
Paul ID 
Oakridge OR 
Deerlodge MT 
Bedford MT 
Lolo HS MT 
Wendt Well MT 
Clarkston WA 
Odessa WA 
Chico HS MT 
Avon MT 
Malad City ID 
Kuna 10 
Hailey ID 
Ammon ID 
Eagle ID 
Carters Bridge MT 
Stanley ID 
Meridian ID 
Soda Springs ID 
Bridge Canyon 
Troutdale OR 
Benton City WA 
ConneH-Cunningham W A 
Greyson Spring MT 
Warden WA 
Ritter HS OR 
Prosser WA 
Corwin HS MT 
East Wenatchee WA 
Toston MT 
GallogIy MT 
Garrison MT 
North Powder OR 
Bear Creek Springs MT 
Baker's Hole MT 
Renova MT 
Quinn's MT 

Normalized Minimum Score 

.509 

.508 

.TO8 

.502 

.502 
,502 
.50 1 
.5Ql  
,509 
* 499 
* 499 
.495 
.494 
-494 
.492 
.492 
,492 
,492 
.491 
.490 
,486 
.484 
-482 
.$go 
,479 
.479 
.472 
,468 
.468 
.467 
.466 
-462 
.461 
.459 
.455 
,453 
- 4 5 1  
.449 
.448 
.445 
.444 
.461 
.434 
.433 
,410 



TABLE 10.16 - Direct U t i l i t i o n  Economic Ranking: Pacific Northwest 

Rank 

i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2 4 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
33 
36 
37 
38 
39 
40 
4 1 
42 
4 3  
44 
45 
46 
47 
48 
49 
50 
5 1 
52 

Site - 
Pullman, WA 
Elensburg, W A 
Boise, ID 
Her misron, OR 
PocateIto, ID 
Yakima, WA 
Twin Falls, ID 
Sunnyside, W A 
Warden, W A 
Walla Wall, W A 
Prosser, WA 
Nampa, ID 
Kennewick WA 
Othello, WA 
Ashland, OR 
Grandview, WA 
Toppenish, W A 
Cheney, W A  
CaIdweIl, ID 
Klamath Falls, OR 
Wenatchee, W A 
Idaho Falls, ID 
Anaconda, MT 
LaGtande, OR 
Rexburg? ID 
The Dalles, OR 
Zillah, WA 
Chubbuck, ID 
Moses Lake, WA 
Deer Lodge, MT 
Pendieton, OR 
Ontario, OR 
Payett, ID 
Vale, OR 
Soda Springs, ID 
Connell, W A  
Pasco, WA 
College Park, W A 
Meridian, ID 
Coifax, W A  
American Falls, ID 
BuhI, ID 
East Wenatchee, WA 
Weiser, ID 
Emmett, ID 
Paisley, OR 
Granger, WA 
Oakridge, OR 
Preston, ID 
Garden City, ID 
Bozeman, MT 
Ephrata, W A  



Rank 

Baker, OR 
Ketchurn, ID 
Hailey, ID 
Richland, W A  
Council, ID 
Mountain Home AFB, ID 
Par ma, ID 
Milton Freewater, OR 
Glenns Ferry, ID 
Cascade, ID 
Arnrnon, ID 
Lakeview, OR 
Clarkston, WA 
Mountain Home, ID 
Filer, ID 
Kimberly, ID 
Eagle, ID 
Kuna, ID 
Malad City, TD 
Umatilla, OR 
Heppner, OR 
Ashton, ID 
Livingston, MT 
White Sulphur Sp., MT 
Chaltis, ID 
Paul, ID 
Burns, OR 
Stevenson, W A 
Camas, MT 
Union, OR 
Troutdale, OR 
Hornedale, ID 
Kahneeta, OR 
Irrigon, OR 
Hansen, ID 
Fairf ield, ID 
Whitehall, MT 
Soap Lake, WA 
Rajneeshpurarn, OR 
Stanfield, OR 
Pomeroy, WA 
Lava Hot Springs, ID 
Boardman, OR 
Huntington, OR 
Government Carp, OR 
Parkdale, OR 
W e s t  Richland, W A 
Paradise, MT 
Midvale, ID 
Pilot Rock, OR 
Echo, OR 
Idaho City, ID 
Arlington, OR 
Athena, OR 



Rank - 
107 
108 
i 09 
110 
111 
11 2 
113 
114 
t 15 
116 
117 
118 
119 
1 20 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 

Site - 
RittviIle, W A 
Avon, MT 
Gardiner, MT 
Odessa, WA 
Harrah, WA 
Weston, OR 
Hot Springs, MT 
Clancy, MT 
Grantsdale, MT 
Benton City, WA 
Haines, OR 
Townsend, MT 
North BonneviIIe, W A  
tolo, MT 
Grandview, ID 
Melba, ID 
Lexington, OR 
Davenport, W A 
Mabton, WA 
Adrian, OR 
North Powder, OR 
Garrison, MT 
Cove, OR 
Wahkiacus, WA 
Spray, OR 
Jordan Valley, OR 
Washtucna, W A  
St. Martins, W A  
Lind, WA 
Ritter, OR 
Irnbler, OR 
Butte City, f D 
Stanley, ID 
Medicine Sp., MT 
Polaris, MT 
Sula, MT 
Toston, MT 



TABLE 10.18 - Direct Utilization Ranking: Pacific Northwest 

Boise, ID 
Yakima, WA 
Pullman, WA 
Pocattllo, ID 
KIamath Falls, OR 
La Grande, OR 
Ellensburg, W A 
Twin Falls, ID 
Kennewick, WA 
Hermiston, OR 
Paisley, OR 
Vale, OR 
Pendltton, OR 
hhmpa, ID 
Walla Walla, WA 
Chubbuck, ID 
Pasco, WA 
Garden City, ID 
Rexburg, ID 
Bozeman, MT 
Ashland, OR 
Othello, W A  
Ketchurn, ID 
Lakeview, OR 
Preston, ID 
Cald well, ID 
Richland, WA 
American Falls, ID 
Ontario, OR 
Burns Hines, OR 
Union, OR 
Cascade, ID 
Cheney, WA 
Grandview, W A 
The Dalles, OR 
College Park, W A  
Baker, OR 
Falrfield, ID 
Umatilla, OR 
Weiser, 10 
Council, ID 
Payette, ID 
Buhl, TD 
Sunnyside, WA 
Zillah, W A 
Stanfield, OR 
White Sulfur Springs, MT 
Mountain Home, ID 
Meppner, OR 
Challis, 10 
Mountain Home AFB, ID 

Final 

2.5  
4 5 
6 .0  
6.5  

10.5 
16.5 
19.0 
20,5 
23.0 
23.0 
25.0 
25.0 
26.0 
26.0 
2 6 . 5  
28.0 
28.5 
30.0 
31.0 
31.5 
33.0 
3 3 . 5  
34.0 
35.0 
36.5 
36.5 
37.0 
40.0 
40.5 
43.0 
43.5 
44.0 
47.0 
47.5 
50.5 
51.0 
52.5 
55 .5  
56.5 
56.5 
57.0 
58.0 
59.5 
59.5 
60.5 
61.0 
61,0 
61 .0  
6 1 , 5  
62.0 
62.0 



Boardman, OR 
Toppenist-I, WA 
Anaconda, MT 
Kahneeta, OR 
Wenatchee, WA 
Pilot Rock, OR 
Haines, OR 
Milton Freewater, OR 
Idaho Falls, ID 
Moses Lake, W A  
Ashton, ID 
Irrigon, OR 
Colfax, W A  
Warden, W A  
Athena, OR 
Emmett, ID 
Adrian, OR 
Deer Lodge, MT 
Weston, OR 
Echo, OR 
Prosser, WA 
St. Martins, WA 
Irnbler, OR 
Grand View, ID 
Glenns Ferry, ID 
Spray, OR 
Rajneeshpurarn, OR 
Wahkiacus, W A  
Parkdale, OR 
Huntington, OR 
Granger, WA 
Filer, ID 
Par ma, ID 
Ephrata, WA 
Whitehall, MT 
Clancy, MT 
Butte City, ID 
Oakridge, OR 
Soda Springs, ID 
Arlington, OR 
Midvale, ID 
Government Camp, OR 
Meridian, ID 
Camas, MT 
Conneil, WA 
Homedale, ID 
Kimberly, 1D 
Soap Lake, W A  
Idaho City, ID 
North Bonneville, W A 
Stevenson, WA 
Hansen, ID 
West Richiand, W A  
Pomeroy, WA 

Devpt Econ 

95 
17 
2 3 
85 
2 1 

102 
I17 
60 
22 
29 
74 
86 
40 
9 

106 
45 

126 
30 

112 
103 

11 
1 34 
137 
12 1 

61 
1 3 1  
9 1 
130 
98 
96 
47 
67 
59 
52 
89 

114 
138 
48 
35 

105 
10 1 

97 
39 
8 1 
36 
84 
68 
90 

104 
119 
80 
87 
99 
93 

Final - 
63.5 
63.5 
64.0 
65.0 
65.0 
66.5 
67.0 
67.0 
67.5 
68.0 
69.5 
70.5 
71.5 
71.5 
72.0 
72.0 
72.5 
73.0 
73.5  
73.5 
73.5  
74.5 
75.0 
75=0 
76.0 
76.5 
77.0 
78.5 
79.0 
79.0 
79.5 
80.0 
80.0 
80.0 
80.5 
81.0 
81.5 
81.5 
82.5 
83.0 
84.0 
80.0 
84.0 
84.5 
84.5 
85.0 
85.0 
87.0 
88.5 
89.0 
89.0 
89.5 
90.0 
90.0 



Site 

Hailey, ID 
East Wenatchee, WA 
Paul, ID 
Clarkston, W A  
Cove, OR 
Harrah, WA 
Ammon, ID 
Lava Hot Springs, ID 
Davenport, W A  
Lexington, OR 
Malad City, ID 
Kuna, ID 
Mabton, WA 
Hot Springs, MT 
Livingston, MT 
Eagle, ID 
Ritzviile, WA 
Grantsdale, MT 
Troutdale, OR 
Lind, WA 
Polaris, MT 
Jordan Valley, OR 
Medicine Springs, MT 
Odessa, WA 
Avon, MT 
Townsend, MT 
Melba, ID 
Washtucna, W A 
Lolo, MT 
Paradise, MT 
Gardiner, MT 
Benton City, WA 
Stanley, ID 
Garrison, MT 
North Powder, OR 
Ritter, OR 
Toston, MT 
Sula, MT 

Devpr 

125 
138 
106 
1 I9 

58 
78 
126 
97 
68 
70 
123 
124 
70 
82 
12 1 
127 
100 
95 

13 1 
89 
89 
96 
90 
120 
122 
117 
114 
104 
118 
143 
i 37 
1 32 
128 
14 1 
142 
135 
1 39 
140 

Econ 

55 
4 3 
78 
65 

129 
11 1 

63 
94 

124 
12 3 
71 
70 

125 
11 3 
75 
69 

107 
115 
83 

135 
14 1 
132 
140 
110 
108 
118, 
122 
133 
120 
100 
109 
116 
139 
128 
127 
136 
143 
142 

Final 

90.0 
90.5 
92.0 
92.0 
93 .5  
94 .4  
94.5 
95.5 
96.0 
96.5 
97.0 
97.0 
97.5 
97.5 
98.0 
98.0 

103.5 
105.0 
107.0 
112.0 
113.0  
114.0 
115.0 
115.0 
115.0 
117.5 
118,0 
118*3 
119.6 
121.5 
123.0 
124.0 
133.5 
134.5 
134.5 
135.5 
141.0 
141.0 
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