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How to Use This Soil Survey

General Soil Map

The general soil map, which is a color map, shows the survey area divided into groups of associated soils called
general soil map units. This map is useful in broad planning for the use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the map unit in the
area on the color-coded map legend, then refer to the section General Soil Map Units for a general description of
the soils in your area.

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and
management of small areas.

To find information about your area
of interest, locate that area on the
Index to Map Sheets. Notethe | | ] b

number of the map sheet and turn 1
to that sheet.

MAP SHEET

Locate your area of interest on
the map sheet. Note the map unit
symbols that are in that area. Turn
to the Contents, which lists the
map units by symbol and name
and shows the page where each
map unit is described.

INTEREST
| NOTE: Map unit symbols in a soil

The Contents shows which table
has data on a specific land use for
each detailed soil map unit. Also
see the Contents for sections of
this publication that may address
your specific needs.

survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

MAP SHEET



This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1985. Soil names and
descriptions were approved in 1987. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1987. Tables 4, 5, 7, and 12 through
22 were generated in 2001 from the most current data stored in the National Soll
Information System (NASIS) database. The properties and criteria used to develop the
soil interpretations and ratings in tables 6, 8, and 9 were developed by local resource
specialists. These criteria and ratings have not been reviewed or approved by the
National Cooperative Soil Survey. For more information on these interpretations,
criteria, and ratings, contact the resource specialists at the headquarters of the Colville
Confederated Tribes. Tables 10 and 11 were developed locally from data collected
during the survey.

This survey was made cooperatively by the Natural Resources Conservation
Service and the Bureau of Indian Affairs; Colville Confederated Tribes; and Washington
State University, Agriculture Research Center. The survey is part of the technical
assistance furnished to the Colville Confederated Tribes and the Ferry County and
Okanogan County Conservation Districts.

Since the publication of this survey, more information on soil properties may have
been collected, new interpretations developed, or existing interpretive criteria modified.
The most current soil information and interpretations for this survey are in the Field
Office Technical Guide (FOTG) at the local Natural Resources Conservation Service
field office. The soil maps in this publication are in digital form. The digitizing of the
maps is in accordance with the Soil Survey Geographic (SSURGO) database
standards. The digital SSURGO-certified maps are considered the official maps for the
survey area and are part of the FOTG at the local Natural Resources Conservation
Service field office.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at a
larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in all of
its programs on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases
apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact the USDA's TARGET Center at 202-720-2600 (voice or TDD).



To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: View of the southern extent of the Okanogan Highlands, from Cache Creek Road. Owhi
Flat is in foreground.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation home page on the World Wide Web. The address
is http://lwww.nrcs.usda.gov (click on “Technical Resources”).
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128—Donavan loam, dry, 5 to 15 percent

SIOPES ..o
129—Donavan loam, dry, 15 to 30 percent

SIOPES ..o
130—Donavan loam, dry, 30 to 65 percent

SIOPES ..o
131—Donavan bouldery loam, dry, 5 to 20

percent Slopes .........ccocevvviiiiiiiiiieee
132—Donavan bouldery loam, dry, 20 to 40

percent Slopes .........cccccviiiiiiiiiiiieee
133—Donavan, dry-Goldlake complex,

0to 15 percent slopes .........ccccovviiieeennnne,
134—Donavan, dry-Northstar complex,

51to 30 percent slopes .........ccccovviiiiieennnne,
135—Donavan, warm-Rock outcrop

complex, 5 to 20 percent slopes ................
136—Donavan, dry-Rock outcrop, 5 to 20

percent Slopes ..........ccccvviiiiiiiiiiiiieee
137—Donavan, dry-Rock outcrop complex,

20 to 40 percent slopes..........cccocvvveeeenne.
138—Donavan, warm-Rock outcrop

complex, 20 to 40 percent slopes ..............
139—Duleylake loam, 0 to 8 percent slopes ....
140—Elbowlake silt loam, 5 to 20 percent

SIOPES ..o
141—Elbowlake silt loam, 20 to 40 percent
SIOPES ..o
142—Elbowlake silt loam, 40 to 65 percent
SIOPES ..o
143—Elbowlake silt loam, warm, 5 to 20
percent Slopes ..........coccviiiiiiiiiiiieee
144—Elbowlake silt loam, warm, 20 to 40
percent Slopes ..........coccviiiiiiiiiiiieee
145—Elbowlake silt loam, warm, 40 to 65
percent Slopes ..........coccviiiiiiiiiiiieee
146—Ellisforde silt loam, 0 to 5 percent
SIOPES ..o
147—Ellisforde silt loam, 5 to 10 percent
SIOPES ..o
148—Ellisforde silt loam, 10 to 25 percent
SIOPES ..o
149—Elvedere silt loam, 15 to 30 percent
SIOPES ..o

150—Elvedere stony silt loam, 3 to 25
percent Slopes .........ccoccviiiiiiiiiiiiiee

151—Elvedere stony silt loam, 25 to 45

percent Slopes .........ccoccviiiiiiiiiiiee
152—Elvedere-Leahy silt loams complex,

0to 15 percent slopes .........ccccovvviiieeennnnne
153—Emdent silt loam, 0 to 3 percent

SIOPES ..o
154—Emdent silt loam, wet, 0 to 2 percent

SIOPES ..o
155—Ewall coarse sand, 0 to 10 percent

SIOPES ..o
156—Ewall coarse sand, 10 to 25 percent

SIOPES ..o
157—Ewall loamy fine sand, 0 to 10 percent

SIOPES ..o
158—Ewall loamy fine sand, 10 to 25

percent Slopes ..........cocciiiiiiiiiiiee
159—Ewall gravelly loamy sand, 30 to 60

percent Slopes ..........cocciiiiiiiiiiiee
160—Farrell fine sandy loam, 0 to 5 percent

SIOPES ..o
161—Farrell fine sandy loam, 5 to 10

percent Slopes ..........cocciiiiiiiiiiiee
162—Farrell fine sandy loam, 10 to 25

percent Slopes ..........cocciiiiiiiiiiiee
163—Farrell very bouldery fine sandy loam,

0 to 20 percent Slopes .......ccccoevvviiiiieennnne,
164—Fivelakes extremely bouldery sandy

loam, 30 to 50 percent slopes ....................
165—Fivelakes fine sandy loam, moist,

0 to 5 percentslopes .........ccceevviiiiiieennnne,
166—Fivelakes stony loam, 0 to 25 percent

SIOPES .o
167—Fivelakes stony loam, 30 to 65

percent Slopes ..........cocciiiiiiiiiiiee
168—Fivelakes extremely bouldery loam,

0 to 30 percent slopes .........cccoovvviiieeennnne,
169—Friedlander silt loam, 0 to 20 percent

SIOPES ..o
170—Friedlander silt loam, 20 to 40 percent

SIOPES ..o
171—Friedlander silt loam, dry, 0 to 20

percent Slopes .........ccoccviiiiiiiiiiiieee
172—Garrison loam, 0 to 5 percent slopes ......

173—Garrison loam, 5 to 15 percent
SIOPES ..o



174—Garrison gravelly loam, 15 to 30

percent Slopes ..........coccvvviiiiiiiiiiieee 173
175—Georgecreek silt loam, 5 to 20 percent

SIOPES ..o 174
176—Georgecreek silt loam, 20 to 40

percent Slopes ..........coccvvviiiiiiiiiiieee 174
177—Georgecreek silt loam, warm,

510 20 percent slopes .........ccccoeiiiiieennnne, 175
178—Georgecreek silt loam, warm, 20 to 40

percent Slopes ..........coccvvviiiiiiiiiiieee 176
179—Ginnis stony sandy loam, 30 to 65

percent Slopes .........ccoccvviiiiiiiiiiiieeee 176
180—Ginnis loam, 15 to 35 percent slopes ...... 177
181—Ginnis loam, 15 to 35 percent north

SIOPES ..o 178
182—Ginnis loams complex, 15 to 35

percent Slopes .........ccoccvviiiiiiiiiiieee 178
183—Ginnis cobbly loams complex, 15 to 35

percent Slopes .........ccoccvviiiiiiiiiiieee 179
184—Ginnis-Conconully complex, 5 to 30

percent Slopes .........ccoccvviiiiiiiiiiieee 180
185—Ginnis-Conconully complex, 30 to 65

percent Slopes .........ccoceiiiiiiiiiiiieee 181
186—Ginnis-Rock outcrop complex,

30 to 65 percent sIOpes.........cccoevvviieeernnne 181
187—Glenrose silt loam, 8 to 15 percent

SIOPES ..o 182
188—Glenrose silt loam, 15 to 30 percent

SIOPES ..o 183
189—Goddard silt loam, 0 to 20 percent

SIOPES ..o 183
190—Goddard silt loam, 20 to 40 percent

SIOPES ..o 184
191—Goddard silt loam, 40 to 65 percent

SIOPES ..o 185
192—Goldlake silt loam, 0 to 8 percent

SIOPES ..o 186
193—Gooseflats fine sandy loams complex,

0to 2 percent slopes ........cccceevviiiiiieennnne, 186
194—Growden channery silt loam, 20 to 50

percent Slopes .........ccoceeviiiiiiiiiiieeee 188
195—Hadencreek silt loam, 0 to 8 percent

SIOPES ..o 189

196—Haley fine sandy loam, 0 to 5 percent
SIOPES ..o 189

197—Haley fine sandy loam, 5 to 10 percent
SIOPES ..o
198—Haley fine sandy loam, 10 to 25
percent Slopes .........ccoccvviiiiiiiiiiiee
199—Hallcreek loam, 0 to 10 percent slopes ...
200—Haploxerolls, 30 to 70 percent slopes .....
201—Hartill silt loam, dry, 20 to 40 percent
SIOPES ..o
202—Hartill silt loam, dry, 40 to 65 percent
SIOPES ..o
203—Hellgate gravelly coarse sandy loam,
3 to 20 percent slopes ........cccceviviiiieennne,
204—Hellgate gravelly loam, cool, 3 to 15
percent Slopes .........ccoccvviiiiiiiiiiiee
205—Henneway silt loam, 0 to 20 percent
SIOPES ..o
206—Henneway silt loam, 20 to 40 percent
SIOPES ..o
207—Henneway silt loam, warm, 20 to 40
percent Slopes ..........cocciiiieiiiiiiieee
208—Heytou-Stubblefield stony loams
complex, 25 to 65 percent slopes ..............
209—Histosols, ponded .........ccccccco
210—Hobohill sandy loam, 40 to 70 percent
SIOPES ..o
211—Hobohill stony sandy loam, 3 to 25
percent Slopes ..........cocciiiieiiiiiiieee
212—Hodgson silt loam, 0 to 5 percent
SIOPES ..o
213—Hodgson silt loam, 5 to 15 percent
SIOPES ..o
214—Hodgson silt loam, 15 to 30 percent
SIOPES ..o
215—Hodgson silt loam, 30 to 50 percent
SIOPES ..o
216—Hudnut gravelly sandy loam, 0 to 20
percent Slopes .........ccoccviiieiiiiiiieee
217—Hudnut gravelly sandy loam, 20 to 40
percent Slopes .........ccocevviiiiiiiiiiiieee
218—Hunters silt loam, 0 to 5 percent
SIOPES ..o
219—Hunters silt loam, warm, 30 to 65
percent Slopes .........ccocevviiiiiiiiiiiieee
220—Inchelium silt loam, 0 to 5 percent
SIOPES ..o
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221—Inchelium silt loam, 5 to 10 percent

SIOPES ..o 206
222—Inkler gravelly silt loam, dry, 5 to 20

percent Slopes ..........ccccvviiiiiiiiiiiieee 206
223—Inkler gravelly silt loam, dry, 20 to 40

percent Slopes ..........ccccvviiiiiiiiiiiieee 207
224—Inkler gravelly silt loam, dry, 40 to 65

percent Slopes .........ccocevvviiiiiiiiiieee 208

225—Inkler, dry-Baldknob-Rock
outcrop complex, 5 to 30 percent slopes ... 209
226—Inkler, dry-Baldknob-Rock outcrop

complex, 30 to 65 percent slopes .............. 210
227—Inkler, dry-Rock outcrop complex,

20 to 40 percent slopes..........cccocvvveeeenne. 211
228—Inkler, dry-Rock outcrop complex,

40 to 65 percent slopes..........cccceevviiiieeenn, 212
229—Jimcreek silt loam, 0 to 5 percent

SIOPES ..o 213
230—Johntom-Rock outcrop-Rubble land

complex, 30 to 65 percent slopes .............. 214
231—Karamin fine sandy loam, 0 to 20

percent Slopes ..........coccvviiiiiiiiiiiieeee 215
232—Karamin fine sandy loam, 20 to 40

percent Slopes ..........coccviiiiiiiiiiiieee 215
233—Karamin fine sandy loam, 40 to 65

percent Slopes ..........coccviiiiiiiiiiiieee 216
234—Kartar sandy loam, warm, 0 to 10

percent Slopes ..........coccviiiiiiiiiiiieee 217
235—Kellerbutte silt loam, 20 to 40 percent

SIOPES ..o 217
236—Kellerbutte silt loam, 40 to 65 percent

SIOPES ..o 218
237—Kenotrail silt loam, 20 to 40 percent

SIOPES ..o 219
238—Kewach silt loam, 0 to 5 percent

SIOPES ..o 219
239—Kewach silt loam, 5 to 15 percent

SIOPES ..o 220
240—Kewach silt loam, 15 to 30 percent

SIOPES ..o 221
241—Kewach silt loam, 30 to 50 percent

SIOPES ..o 221

242—Kiehl silt loam, 0 to 8 percent slopes ...... 222
243—Kiehl silt loam, 20 to 40 percent
SIOPES ..o 223

244—Kiehl silt loam, 40 to 65 percent slopes ..
245—Kiehl silt loam, cool, 0 to 8 percent
SIOPES ..o
246—Kiehl silt loam, cool, 20 to 40 percent
SIOPES ..o
247—Kiehl silt loam, cool, 40 to 65 percent
SIOPES ..o
248—Koepke loam, 15 to 30 percent slopes ....
249—L akesol silt loam, 30 to 65 percent
North slopes ...
250—Lithic Xerorthents-Baldknob-
Rock outcrop complex, 8 to 40 percent
SIOPES ..o
251—Lithic Xerorthents-Baldknob-
Rock outcrop complex, 40 to 70 percent
SIOPES ..o
252—Logy very stony sandy loam, 3 to 25
percent Slopes ..........cocciiiiiiiiiiiee
253—Loony loam, 0 to 15 percent slopes ........
254—L ostcreek loam, 3 to 15 percent
SIOPES ..o
255—L ouiecreek gravelly loam, 3 to 20
percent Slopes ..........cocciiiiiiiiiiiee
256—Louploup silt loam, 0 to 20 percent
SIOPES ..o
257—Louploup silt loam, 20 to 40 percent
SIOPES ..o
258—Lynxcreek silt loam, 20 to 40 percent
SIOPES ..o
259—Malott very fine sandy loam, 0 to 5
percent Slopes ..........cocciiiiiiiiiiiee
260—NMalott very fine sandy loam, 5 to 10
percent Slopes ..........cocciiiiiiiiiiiee
261—NMalott very fine sandy loam, 10 to 25
percent Slopes .........ccocceviiiiiiiiiiieee
262—Malott stony very fine sandy loam,
3 to 25 percent slopes .........cccoviiiiieennne,
263—Malott stony very fine sandy loam,
2510 65 percent slopes..........cccoocieeeenne.
264—Malott-Rock outcrop complex, 3 to 25
percent Slopes .........ccoccviiiiiiiiiiiieee
265—Malott-Rock outcrop complex, 25 to 65
percent Slopes .........ccoccviiiiiiiiiiiieee
266—Malott-Torriorthents complex, 25 to 70
percent Slopes .........ccoccviiiiiiiiiiiieee

223



267—NManley silt loam, dry, 5 to 20 percent

SIOPES ..o
268—NManley silt loam, dry, 20 to 40 percent

SIOPES ..o
269—NManley silt loam, dry, 40 to 65 percent

SIOPES ..o
270—Manley, dry-Codylake complex,

20 to 40 percent slopes..........cccecvveeeennne.
271—Manley, dry-Rock outcrop complex,

20 to 40 percent slopes..........cccocvvveeeenne.
272—Manley, dry-Rock outcrop complex,

40 to 65 percent slopes..........cccceevviiiierenn,
273—NMartella silt loam, 0 to 8 percent

SIOPES ..o
274—NMartella silt loam, dry, 0 to 8 percent

SIOPES ..o
275—NMartella silt loam, dry, 8 to 30 percent

SIOPES ..o
276—NMedisaprists, 0 to 2 percent slopes ........
277—Merkel sandy loam, 5 to 20 percent

SIOPES ..o
278—NMerkel sandy loam, 20 to 40 percent

SIOPES ..o
279—NMerkel sandy loam, 40 to 65 percent

SIOPES ..o
280—NMerkel bouldery fine sandy loam,

510 20 percent slopes .........ccccoeiiiiieennne,
281—Merkel bouldery fine sandy loam,

20 to 40 percent slopes..........cccecvveeeennne.
282—Mineral stony loam, 20 to 40 percent

SIOPES ..o
283—NMiineral stony loam, 40 to 65 percent

SIOPES ..o
284—NMineral-Rock outcrop complex, 5 to 20

percent Slopes .........ccoceeviiiiiiiiiiieeee
285—Mineral-Rock outcrop complex,

20 to 40 percent slopes..........cccecvveeeenne.
286—NMineral-Rock outcrop complex,

40 to 65 percent slopes..........cccceevviiiierenn,
287—NMineral-Rock outcrop complex,

40 to 65 percent north slopes ....................
288—Mitchellpoint silt loam, 0 to 5 percent

SIOPES ..o
289—NMonse silt loam, 0 to 8 percent

SIOPES ..o

290—NMorical silt loam, 8 to 30 percent

SIOPES ..o
291—NMorical silt loam, 30 to 45 percent

SIOPES ..o
292—NMorical silt loam, 8 to 30 percent north

SIOPES ..o
293—Moscow silt loam, dry, 20 to 40

percent Slopes .........ccoccvviiiiiiiiiiiee
294—Moscow silt loam, dry, 40 to 65

percent Slopes .........ccoccvviiiiiiiiiiiee
295—Moses silt loam, 0 to 30 percent

SIOPES ..o
296—Moses silt loam, 30 to 65 percent

SIOPES ..o
297—Moses extremely bouldery silt loam,

30 to 65 percent slopes..........ccoccvvvieeernnnne.
298—Moses extremely bouldery silt loam,

cold, 5to 70 percent slopes .......................
299—Narcisse silt loam, 0 to 3 percent

SIOPES ..o
300—Narcisse silt loam, dry, 0 to 3 percent

SIOPES ..o
301—Nespelem silt loam, 0 to 5 percent

SIOPES ..o
302—Nespelem silt loams complex, 5 to 30

percent Slopes ..........cocciiiieiiiiiiieee
303—Nespelem-Emdent silt loams complex,

0to 15 percent slopes .........ccccovvviiiieernnnne
304—Nespelem-Typic Xerorthents,

eroded complex, 5 to 20 percent

SIOPES ..o
305—Neuske silt loam, 0 to 20 percent

SIOPES ..o
306—Neuske silt loam, 20 to 40 percent

SIOPES ..o
307—Nevine silt loams association, 5 to 20

percent Slopes .........ccoccviiieiiiiiiieee
308—Nevine silt loams association, 20 to 40

percent Slopes .........ccocevviiiiiiiiiiiieee
309—Nevine silt loams association, 40 to 65

percent Slopes .........ccocevviiiiiiiiiiiieee
310—Nevine-Rock outcrop association,

20 to 40 percent slopes..........cccocvveeeennne.
311—Nevine-Rock outcrop association,

40 to 65 percent Slopes.........ccceeevviiiineenn,

13
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312—Newbell silt loam, dry, 5 to 20 percent

SIOPES ..o 272
313—Newbell silt loam, dry, 20 to 40 percent

SIOPES ..o 273
314—Newbell silt loam, dry, 40 to 65 percent

SIOPES ..o 274
315—Northstar gravelly loam, dry, 5 to 30

percent Slopes .........ccocevvviiiiiiiiiieee 274
316—Northstar gravelly loam, dry, 30 to 65

percent Slopes .........cccccviiiiiiiiiiiieee 275
317—Northstar-Johntom-Rock outcrop

complex, 8 to 30 percent slopes ................ 276
318—Northstar-Johntom-Rock outcrop

complex, 30 to 65 percent slopes .............. 277
319—Northstar-Louiecreek-Rock outcrop

complex, 20 to 40 percent slopes .............. 278
320—Northstar-Louiecreek-Rock outcrop

complex, 40 to 65 percent slopes .............. 279
321—Northstar-Rock outcrop complex,

51to 30 percent slopes .........ccccoeviiiiieennnne, 280
322—O0hscow silt loam, 20 to 40 percent

SIOPES ..o 281
323—O0hscow silt loam, 40 to 65 percent

SIOPES ..o 282
324—O0hscow silt loam, cool, 20 to 40

percent Slopes ..........coccviiiiiiiiiiiieee 282
325—O0hscow silt loam, cool, 40 to 65

percent Slopes ..........coccviiiiiiiiiiiieee 283

326—O0kanogan loam, 0 to 5 percent slopes ...
327—O0mak silt loam, 0 to 8 percent slopes ..... 284

328—Owhi loam, 0 to 8 percent slopes............ 285
329—O0whi stony loam, 3 to 30 percent

SIOPES ..o 286
330—Owhi-Haley fine sandy loams complex,

0 to 25 percent slopes .........cccoevviiieeennnne, 286
331—O0Oxerine silt loam, 5 to 20 percent

SIOPES ..o 287
332—O0xerine silt loam, 20 to 40 percent

SIOPES ..o 288
333—O0xerine silt loam, 40 to 65 percent

SIOPES ..o 289
334—O0xerine-Rock outcrop complex,

51to 30 percent slopes .........ccccoeiiiiieennnnn, 289
335—O0xerine-Rock outcrop complex,

30 to 65 percent slopes.........cccooevviieeennnnne. 290

336—Parmenter silt loam, 0 to 8 percent

SIOPES ..o
337—Parmenter silt loam, 8 to 20 percent

SIOPES ..o
338—Parmenter silt loam, 20 to 40 percent

SIOPES ..o
339—Parmenter bouldery silt loam, 8 to 20

percent Slopes .........ccoceiiiiiiiiiiiieee
340—Peshastin stony fine sandy loam,

0to 10 percent slopes .........cccoevvviiieeennnnne.
341—Peshastin stony fine sandy loam,

10 to 30 percent slopes........cccceeeevviiieneenn,
342—Peshastin extremely bouldery loam,

20 to 60 percent slopes..........cccocvveeeennne.
343—Phoebe fine sandy loam, 0 to 5

percent Slopes ..........cocciiiiiiiiiiiee
344—Phoebe fine sandy loam, 5to 10

percent Slopes ..........cocciiiiiiiiiiiee
345—Phoebe fine sandy loam, 10 to 25

percent Slopes ..........cocciiiiiiiiiiiee
346—Phoebe fine sandy loam, 40 to 65

percent Slopes ..........cocciiiiiiiiiiiee
347—Phoebe fine sandy loam, dry, 0 to 5

percent Slopes ..........cocciiiiiiiiiiiee
348—Phoebe fine sandy loam, dry, 5to 10

percent Slopes ..........cocciiiiiiiiiiiee
349—Phoebe fine sandy loam, dry, 10 to 25

percent Slopes ..........cocciiiiiiiiiiiee
350—Phoebe, dry-Dehart complex, 8 to 30

percent Slopes ..........cocciiiiiiiiiiiee
351—Picard very fine sandy loam, 0 to 8

percent Slopes ..........cocciiiiiiiiiiiee
352—Picard very fine sandy loam, 8 to 30

percent Slopes ..........cocciiiiiiiiiiiee
353—Pits, sand and gravel ............cc.cccoeee
354—Pogue fine sandy loam, 0 to 5 percent

SIOPES ..o
355—Pogue fine sandy loam, 5 to 10

percent Slopes .........ccoccviiiiiiiiiiiieee
356—Pogue fine sandy loam, 10 to 25

percent Slopes .........ccoccviiiiiiiiiiiieee
357—Pogue gravelly fine sandy loam,

0to 10 percent slopes .........cccoovivviieeennnnne
358—Pogue stony fine sandy loam, 0 to 25

percent Slopes .........ccoccvviiiiiiiiiiiieee



359—Pogue stony fine sandy loam,

25to 65 percentslopes..........ccccociieeenne. 305
360—Poween loam, 0 to 5 percent slopes ....... 306
361—Quincy sand, 8 to 50 percent slopes,

eroded ... 307
362—Quincy fine sand, 25 to 60 percent

SIOPES ..o 307
363—Quincy loamy sand, fan, 2 to 10

percent Slopes ..........coccvvviiiiiiiiiiieee 308
364—Quincy loamy fine sand, 0 to 10

percent Slopes ..........coccvvviiiiiiiiiiieee 308
365—Quincy loamy fine sand, 0 to 10

percent slopes, eroded .............cccccoeeviinnnn. 309
366—Quincy loamy fine sand, 10 to 25

percent Slopes .........ccoccvviiiiiiiiiiiieeee 310
367—Quincy-Aeneas complex, 3 to 15

percent Slopes .........ccoccvviiiiiiiiiiieee 311
368—Raisio channery loam, dry, 40 to 65

percent Slopes .........ccoccvviiiiiiiiiiieee 312
369—Raisio, dry-Rock outcrop complex,

20 to 40 percent slopes..........cccocvveeeenne. 312
370—Raisio-Rufus channery loams

complex, 8 to 30 percent slopes ................ 313
371—Raisio-Rufus channery loams

complex, 30 to 65 percent slopes .............. 314
372—Raisio, dry-Rufus channery loams

complex, 30 to 65 percent slopes .............. 315
373—Raisio, dry-Rufus-Rock outcrop

complex, 30 to 65 percent slopes .............. 315
374—Raisio, warm-Rufus channery loams

complex, 8 to 30 percent slopes ................ 316
375—Raisio, warm-Rufus channery loams

complex, 30 to 65 percent slopes .............. 317
376—Ralsen silt loam, 0 to 3 percent

SIOPES ..o 318
377—Ratlake silty clay loam, 0 to 2 percent

SIOPES ..o 318
378—Reardan silt loam, 0 to 8 percent

SIOPES ..o 319
379—Reardan silt loam, 8 to 15 percent

SIOPES ..o 320
380—Rebecca fine sandy loam, 0 to 5

percent Slopes .........ccoceeviiiiiiiiiiieeee 320

381—Rebecca gravelly sandy loam,
3to 15 percentslopes .........ccccoviiiiieennne, 321

382—Renha silt loam, 5 to 20 percent

SIOPES ..o
383—Renha silt loam, 20 to 40 percent

SIOPES ..o
384—Renha, warm-Oxerine silt loams

complex, 20 to 40 percent slopes ..............
385—Republic loam, 3 to 15 percent slopes ....
386—Republic loam, 15 to 30 percent

SIOPES ..o
387—Republic loam, 30 to 65 percent

SIOPES ..o
388—Resner loam, 0 to 20 percent slopes ......
389—Resner loam, 20 to 40 percent slopes ....
390—Ret silt loam, 0 to 3 percent slopes .........
391—Riverwash ...,
392—ROCK OULCIOP ...vvvvieiiiiiiiiieciee e
393—Rock outcrop-Chumstick complex,

20 to 65 percent slopes..........cccocvveeeenne.
394—Rock outcrop-Chumstick, cold

complex, 20 to 65 percent slopes ..............
395—Rock outcrop-Mineral complex,

30 to 65 percent slopes..........ccocevvvieeernnnne.
396—Rock outcrop-Rufus complex,

20 to 65 percent slopes..........cccociieeeenne.
397—Rock outcrop-Soaplake complex,

51to 30 percent slopes .........ccccoeviiiieennnne,
398—Rock outcrop-Swakane complex,

51to 30 percent slopes .........ccccoeviiiieennnnn,
399—Rock outcrop-Vanbrunt complex,

20 to 65 percent slopes..........cccoociieeeenne.
400—Roosevelt-Soaplake-Rock outcrop

complex, 5 to 30 percent slopes ................
401—Roosevelt-Soaplake-Rock outcrop

complex, 30 to 65 percent slopes ..............
402—Rubbleland ............ccccoiii
403—Rubble land-Rock outcrop complex ........
404—Rubble land-Rock outcrop-

Haploxerolls, cobbly complex, 30 to 70

percent Slopes .........ccocevviiiiiiiiiiiieee
405—Sacheen loamy sand, dry, 20 to 40

percent Slopes .........ccocevviiiiiiiiiiiieee
406—Sacheen loamy sand, dry, 40 to 70

percent Slopes .........ccocevviiiiiiiiiiiieee
407—Sacheen loamy fine sand, dry,

0 to 20 percent Slopes .......cccceevvviiiiieennnne,

15



16

408—Sanpoil silt loam, 0 to 2 percent slopes .. 339
409—Sanpoil silt loam, ponded, 0 to 2

percent Slopes ..........ccccvviiiiiiiiiiiieee 340
410—Scala very fine sandy loam, 0 to 5

percent Slopes ..........ccccvviiiiiiiiiiiieee 341
411—Sclome silty clay loam, 0 to 3 percent

SIOPES ..o 342
412—Scoap silt loam, 5 to 20 percent

SIOPES ..o 342
413—Scoap gravelly loam, 20 to 40 percent

SIOPES ..o 343
414—Scoap gravelly loam, 40 to 65 percent

SIOPES ..o 344
415—Scoap-Rock outcrop complex, 20 to 40

percent Slopes ..........ccccvviiiiiiiiiiiiieee 344
416—Scoap-Rock outcrop complex, 40 to 65

percent Slopes ..........ccccvviiiiiiiiiiiiieee 345
417—Scrabblers silt loam, dry, 0 to 20

percent Slopes ..........coccvviiiiiiiiiiiieeee 346
418—Scrabblers silt loam, dry, 20 to 40

percent Slopes ..........coccvviiiiiiiiiiiieeee 347
419—Scrabblers loam, warm, 0 to 20

percent Slopes ..........coccvviiiiiiiiiiiieeee 347
420—Scrabblers loam, warm, 20 to 40

percent Slopes ..........coccviiiiiiiiiiiieee 348
421—Sitdown gravelly loam, 40 to 70

percent Slopes ..........coccviiiiiiiiiiiieee 349
422—Skaha loamy sand, 0 to 10 percent

SIOPES ..o 349
423—Skaha gravelly loamy sand, 0 to 10

percent Slopes ..........coccviiiiiiiiiiiieee 350
424—Skaha extremely gravelly loamy sand,

30 to 65 percent sIOpes.........cccoeevviieeernnne 350
425—Skaha very stony sandy loam, 5 to 30

percent Slopes ..........coccviiiiiiiiiiiieee 351
426—Skaha very stony sandy loam, 30 to 65

percent Slopes .........ccoccviiiiiiiiiiiiiee 352
427—Skaha-Rock outcrop complex, 30 to 65

percent Slopes .........ccoccviiiiiiiiiiiiiee 352
428—Skanid gravelly sandy loam, 5 to 20

percent Slopes .........ccoccviiiiiiiiiiiiiee 353
429—Skanid gravelly sandy loam, 20 to 40

percent Slopes .........ccoccviiiiiiiiiiiiiee 353

430—Skanid gravelly sandy loam, 40 to 65
percent Slopes .........ccoccviiiiiiiiiiiiiee 354

431—Skanid gravelly sandy loam, warm,

510 20 percent slopes .........ccccovviiiieennnne, 355
432—Skanid gravelly sandy loam, warm,

20 to 40 percent slopes..........cccocvveeeennne. 355
433—Skanid gravelly sandy loam, warm,

40 to 65 percent slopes..........cccceevviiiieeenn, 356
434—Skanid-Rock outcrop complex,

20 to 40 percent slopes..........cccocvveeeennne. 357
435—Skanid-Rock outcrop complex,

40 to 65 percent Slopes.........ccceeevviiiieeenn, 357
436—Skanid, warm-Rock outcrop complex,

40 to 65 percent Slopes.........ccceeevviiiieeenn, 358
437—Spens very stony loamy sand, dry,

20 to 40 percent slopes..........cccecvveeeennne. 359
438—Spens very stony loamy sand, dry,

40 to 65 percent Slopes.........ccceeevviiiieeenn, 360

439—Spokane loam, 5 to 20 percent slopes .... 360
440—Spokane loam, 20 to 40 percent

SIOPES ..o 361
441—Spokane loam, 40 to 65 percent

SIOPES ..o 362
442—Spokane loam, warm, 20 to 40 percent

SIOPES ..o 362
443—Spokane loam, warm, 40 to 65 percent

SIOPES ..o 363
444—Spokane-Rock outcrop complex,

510 20 percent slopes .........ccccoeviiiieennnne, 364
445—Spokane-Rock outcrop complex,

20 to 40 percent slopes..........cccovvvieeeennne. 365
446—Spokane, warm-Skanid, warm

complex, 5 to 20 percent slopes ................ 365
447—Spokane, warm-Skanid, warm

complex, 20 to 40 percent slopes .............. 366
448—Spokane, warm-Skanid, warm

complex, 40 to 65 percent slopes .............. 367
449—Springdale gravelly sandy loam,

0to 15 percent slopes .........ccccoeviiieeennnnne. 368
450—Springdale gravelly sandy loam,

15 to 30 percent slopes.........cccceevvivieeeenn, 369
451—Springdale gravelly sandy loam,

30 to 65 percent sIOpes.........cccoeevviieeennnnne. 369
452—Stapaloop fine sandy loam, 0 to 20

percent Slopes .........ccoccviiiiiiiiiiiieee 370
453—Stapaloop fine sandy loam, 20 to 40

percent Slopes .........ccoccviiiiiiiiiiiieee 371



454—Stapaloop fine sandy loam, dry,

0 to 20 percent slopes .......ccccoevvvviiieeennnne, 371
455—Stepstone loam, 5 to 20 percent

SIOPES ..o 372
456—Stepstone loam, 20 to 40 percent

SIOPES ..o 373
457—Stepstone loam, 40 to 65 percent

SIOPES ..o 374
458—Stepstone bouldery loam, 20 to 40

percent Slopes ..........coccvvviiiiiiiiiiieee 374
459—Stevens silt loam, 0 to 8 percent

SIOPES ..o 375
460—Stevens silt loam, 8 to 15 percent

SIOPES ..o 376
461—Stevens silt loam, 15 to 30 percent

SIOPES ..o 376
462—Stevens gravelly silt loam, 30 to 65

percent Slopes .........cccoccviiiiiiiiiiiieee 378
463—Strat gravelly fine sandy loam, 0 to 10

percent Slopes .........ccoccvviiiiiiiiiiieee 378
464—Stubblefield stony loam, 3 to 25

percent Slopes .........ccoccvviiiiiiiiiiieee 379
465—Swakane cobbly loam, 25 to 65

percent Slopes .........ccoccvviiiiiiiiiiieee 380
466—Swakane-Rock outcrop complex,

51to 30 percent slopes .........ccccoeviiiiieennnne, 380
467—Swakane-Rock outcrop complex,

30 to 70 percent slopes..........ccoecvviveeennnnne. 381
468—Swipkin silt loam, 0 to 5 percent

SIOPES ..o 382
469—Swipkin silt loam, 5 to 10 percent

SIOPES ..o 382
470—Thout gravelly loam, dry, 20 to 40

percent Slopes .........ccoceeviiiiiiiiiiieeee 383
471—Thout, dry-Rock outcrop complex,

8 to 20 percent slopes .........ccccoviiiiieennnne, 384
472—Thout, dry-Rock outcrop complex,

20 to 40 percent slopes..........cccecvveeeenne. 384
473—Thout, dry-Rock outcrop complex,

40 to 65 percent slopes..........cccceevviiiierenn, 385

474—Timentwa loam, 0 to 8 percent slopes .... 386
475—Timentwa loam, 8 to 15 percent

SIOPES ..o 386
476—Timentwa very bouldery loam,

0 to 30 percent slopes .........cccoevvviiiieennnne, 388
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477—Timentwa loams complex, 30 to 65

percent Slopes .........ccoccvviiiiiiiiiiiee 388
478—Timentwa very bouldery loams

complex, 30 to 65 percent slopes .............. 389
479—Timentwa-Bakeoven-Rock outcrop

complex, 0 to 30 percent slopes ................ 390

480—Togo silt loam, 5 to 20 percent slopes .... 391
481—Togo silt loam, 20 to 40 percent

SIOPES ..o 392
482—Togo silt loam, 40 to 65 percent slopes .. 392
483—Togo silt loam, warm, 20 to 40 percent

SIOPES ..o 393
484—Togo-Rock outcrop complex, 5 to 30

percent Slopes .........ccoccvviiiiiiiiiiiee 394
485—Torboy fine sandy loam, 0 to 20

percent Slopes ..........cocciiiieiiiiiiieee 394
486—Torboy fine sandy loam, 20 to 40

percent Slopes ..........cocciiiieiiiiiiieee 395
487—Torrifluventic Haploxerolls, 0 to 3

percent Slopes ..........cocciiiieiiiiiiieee 396
488—Tunkcreek fine sandy loam, 5 to 20

percent Slopes ..........cocciiiieiiiiiiieee 396
489—Tunkcreek fine sandy loam, 20 to 40

percent Slopes ..........cocciiiieiiiiiiieee 397
490—Tyee gravelly loam, 5 to 30 percent

SIOPES ..o 398
491—Tyee gravelly loam, 30 to 65 percent

SIOPES ..o 398
492—Tyee gravelly loam, 30 to 65 percent

North slopes ... 399
493—Tyee-Morical-Tyee complex, 30 to 60

percent Slopes ..........cocciiiieiiiiiiieee 399
494—Tyee-Rock outcrop complex, 8 to 30

percent Slopes .........ccoccviiieiiiiiiieee 400
495—Tyee-Rock outcrop complex, 30 to 65

percent Slopes .........ccoccviiieiiiiiiieee 401
496—Typic Haplaquolls, 0 to 2 percent

SIOPES ..o 402
497—Typic Xerorthents-Typic Xerochrepts

complex, 5 to 50 percent slopes ................ 402
498—Ultic Haploxerolls, 40 to 70 percent

SIOPES ..o 403
499—Uncas muck, 0 to 2 percent slopes.......... 404
500—Vanbrunt-Rock outcrop complex,

510 20 percent slopes .........ccccovviiiieennnne, 404
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501—Vanbrunt-Rock outcrop complex,

20 to 40 percent slopes..........cccoevieeeenne.
502—Vanbrunt-Rock outcrop complex,

40 to 65 percent slopes.........ccccceevviiiieeenn,
503—Wannacaott silt loam, 0 to 8 percent

SIOPES ..o
504—Wannacott silt loam, 8 to 15 percent

SIOPES ..o
505—Wapal gravelly sandy loam, 0 to 15

percent Slopes .........cccccviiiiiiiiiiiieee
506—Wapal cobbly sandy loam, 0 to 15

percent Slopes .........cccccviiiiiiiiiiiieee
507—Wapal gravelly sandy loam, 15 to 30

percent Slopes ..........ccccvviiiiiiiiiiiiieee
508—Wapal gravelly sandy loam, 30 to 65

percent Slopes ..........ccccvviiiiiiiiiiiiieee
509—Wellscreek channery loam, 5 to 20

percent Slopes ..........ccccvviiiiiiiiiiiiieee
510—Wellscreek channery loam, 20 to 40

percent Slopes ..........coccvviiiiiiiiiiiieeee
511—Wellscreek very channery loam,

40 to 65 percent Slopes.........ccceeevviiiieeenn,
512—Whitestone loam, 5 to 20 percent

SIOPES ..o
513—Whitestone gravelly sandy loam,

20 to 40 percent slopes..........cccocvvveeeennne.
514—Whitestone gravelly sandy loam,

40 to 65 percent slopes..........cccceevviiiierenn,
515—Whitestone very stony sandy loam,

20 to 40 percent slopes..........cccocvvveeeennne.
516—Whitestone-Rock outcrop complex,

20 to 40 percent slopes..........cccocvveeeennne.
517—Wilmont silt loam, 20 to 40 percent

SIOPES ..o
518—Wilmont silt loam, 40 to 65 percent

SIOPES ..o
519—Wilmont silt loam, cool, 20 to 40

percent Slopes .........ccoccviiiiiiiiiiiiiee
520—Wilmont silt loam, cool, 40 to 65

percent Slopes .........ccoccviiiiiiiiiiiiiee
521—Winchester loamy coarse sand,

0to 10 percent slopes .........cccovivviieeennnnne

522—Winchester loamy coarse sand,
10 to 25 percent slopes........ccccceeevviviieeenn,

523—Winchester loamy coarse sand,

2510 60 percent slopes...........cccccvveeeenne. 422
524—\Winchester-Rock outcrop complex,
0 to 25 percent slopes .........ccceiviiiieennnne, 422
525—Winthrop stony sandy loam, 0 to 20
percent Slopes .........ccoceiiiiiiiiiiiieee 423
526—Wynhoff stony loam, 8 to 30 percent
SIOPES ..o 424
527—Wynhoff stony loam, 30 to 65 percent
SIOPES ..o 424
528—Xeric Torriorthents, fill, 0 to 15 percent
SIOPES ..o 425
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters,
and agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land use,
select sites for construction, and identify special practices needed to ensure proper
performance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the survey to help
them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land users
identify and reduce the effects of soil limitations on various land uses. The landowner or
user is responsible for identifying and complying with existing laws and regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Natural Resources
Conservation Service or the Cooperative Extension Service.

Raymond L. Hughbanks
State Conservationist
Natural Resources Conservation Service
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CovviLLE INDIAN RESERVATION IS in the north-central
part of Washington. The total area is about 2,127
square miles, or 1,361,232 acres. About 902,450
acres are forestland, 436,105 acres are rangeland,
15,775 acres are nonirrigated cropland, 5,540 acres
are irrigated cropland, and 1,360 acres are
residential, commercial, or industrial land (USDI,
1981). The total population of the area is about 7,400,
of which about 52 percent are Indian tribal members.
The principal towns are Nespelem (tribal
headquarters), Inchelium, East Omak, Keller, and
Coulee Dam.

The survey area is bordered on the east and south
by the Columbia River, on the west by the Okanogan
River, and on the north by the township line common

to townships 34 and 35, north of the Oregon baseline.

It is approximately 70 miles across the survey area
from east to west and 24 to 43 miles from north to
south.

Soil scientists have identified about 178 different
kinds of soils in the survey area. These soils vary in
texture, depth, rock fragment content, and natural
drainage. The soils on hills and mountains are suited
mainly to timber production, livestock grazing, wildlife

habitat, and recreation. The soils on terraces and
plateaus are suited to these uses as well as cropland
and building site development.

General Nature of the Survey Area

This section provides general information about the
survey area. It discusses history and development,
physiography and relief, geology, drainage and water
supply, and climate.

History and Development

Prior to the 1850’s, nomadic Indian tribes that
subsisted by following seasonal sources of food
occupied the survey area. They gathered roots and
berries in spring, fished for salmon in summer, and
hunted for game in fall. The people of these tribes
belonged to the Plateau Culture (Raufer, 1966).

The first contact the Indians had with other people
was with the fur traders and trappers in the late
1700’s. In 1811 the American Fur Company
established the first trading post at Fort Okanogan, on
the Columbia River near the mouth of the Okanogan
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River. Relations with the traders and trappers began to
alter the nomadic culture of the Indians.

In the 1830’s, Jesuit missionaries came to the area
and established missions and schools. The
missionaries often acted as intermediaries to maintain
peace between the Indians and the other inhabitants.

In the 1840’s, miners, lumbermen, and others came
into the area in increasing numbers, further
encroaching on the Indians’ territory. This created
conflicts, but they generally were less serious than in
other areas because of the peaceful nature of the local
tribes and the efforts by the Jesuit missionaries to
maintain peace.

The original Colville Indian Reservation, which was
2.8 million acres, was established by an executive
order by President Grant in 1872. The reservation
boundaries changed many times over the next 20
years. The present boundaries, which encompass
1.36 million acres, were established in 1892. The
Colville Confederated Tribes now consist of 11
bands—the Colville, Entiat/Chelan, Lake, Methow,
Moses/Columbia, Nespelem, Nez Perce, Okanogan,
Palouse (Palus), San Poil, and Wenatchee.

In 1905, each tribal member received an allotment
of 80 acres. The remaining reservation land, except
that reserved for timber production and mining, was
opened for settlement by non-Indians. Legislation to
restore reservation land to tribal ownership was
approved in 1956, which returned 818,000 acres to
the confederated tribes.

Timber production is the main economic enterprise
in the survey area. The average harvest is 120 million
board feet of sawlogs per year. House logs, posts and
poles, and firewood are also important products of the
timber industry.

Livestock production is also significant to the local
economy. About 71 percent of the survey area is used
for grazing, supporting approximately 13,000 head of
cattle annually.

Nonirrigated grain production is the largest
agricultural land use. The main irrigated crops are hay,
pasture, and orchard fruit and some small grain and
corn.

Physiography and Relief

Most of the survey area is in the Okanogan
Highland geographic province. The remainder, which
includes the Okanogan Plateau, or Timentwa Flats, in
the southwestern part of the survey area, is in the
Columbia Plateau geographic province. The lowest
elevation, 780 feet, is at the mouth of the Okanogan
River, and the highest elevation, 6,774 feet, is at the
summit of Moses Mountain.

Soil Survey of

The portion of the Okanogan Highlands in the
survey area is composed of two major north-south
mountain ranges—the Kettle River Range and the
Nespelem Range. Parts of these ranges were
glaciated during the last major glacial advance. The
topography in the glaciated areas is characterized by
smooth, rounded mountain summits with exposed
bedrock. These areas are gently sloping to steep and
have weakly developed drainage patterns. The
nonglaciated areas, in contrast, have narrow ridges,
are sloping to very steep, and have well-developed
drainage patterns.

The Kettle River Range, in the eastern part of the
survey area, forms the divide between the Columbia
River to the east and south and the Sanpoil River to
the west. The highest peak in this range is Grizzly
Mountain, with an elevation of 6,397 feet. Other
prominent peaks include Cody Butte (4,764 feet),
South Seventeen Mile Mountain (5,174 feet), Lynx
Mountain (5,709 feet), Gold Mountain (4,686 feet),
Whitestone Ridge (4,762 feet), and Johnny George
Mountain (4,090 feet).

The Nespelem Range, in the central part of the
survey area, forms the divide between the Sanpoil
River to the east and the Columbia and Okanogan
Rivers to the south and west, respectively. The highest
point in this range is Moses Mountain, with an
elevation of 6,774 feet. Other prominent peaks include
Little Moses Mountain (5,963 feet), Omak Mountain
(5,749 feet), Strawberry Mountain (5,855 feet), Keller
Butte (4,831 feet), and Central Peak (4,781 feet).

The Okanogan Plateau, in the southwestern part of
the survey area, represents the northernmost
extension of the Columbia Plateau. Elevation ranges
from 2,000 to 2,900 feet. The Okanogan Plateau is
nearly level to gently sloping and is dotted by many
small lakes and ponds that resulted from the
glaciation.

Flood plains and terraces of recent alluvium and
higher terraces of glacial outwash and glacial lake
sediment flank the rivers and most of the major
creeks.

Geology

The geology of the survey area is varied. The
oldest rocks, which are metamorphic and sedimentary,
are known as the Covada Group (Pardee, 1918). They
consist mainly of phyllite, schist, quartzite, graywacke,
shale, and limestone. These rocks are interbedded in
a complex pattern.

The next oldest and most extensive rocks are
granitic rocks of the Colville Batholith, which are
throughout the survey area. The dominant rock types
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are quartz monzonite, granite, granodiorite, quartz
diorite, and diorite (Colville Confederated Tribes
Geology Department Staff, 1984).

Volcanic rocks and related rocks form an extensive
area in the central part of the survey area. These are
known as the Sanpoil Volcanics, the O’Brien Creek
Formation, and their intrusive equivalent, the Scatter
Creek Rhyodacite (Staatz, 1964). These rocks are
mainly rhyodacite, andesite, and quartz latite.

The Okanogan Plateau, in the southwestern part of
the survey area, was formed by Columbia River basalt
flows. These are the youngest rocks in the area.

During the last glacial advance, about 75 percent of
the survey area was covered by the Cordilleran Ice
Sheet (Richmond and others, 1965). As a result,
deposits of glacial till, outwash, and lake sediment
cover much of the area.

Many soils in the survey area have a surface
mantle of volcanic ash or have a component of
volcanic ash as a result of the volcanic eruptions of
Glacier Peak (12,000 years ago) and Mount Mazama
(7,500 years ago) (Fryxell, 1965). Many of the soils
also have a component of loess.

More detailed information on the geology of the
survey area is given under the heading “Formation of
the Soils.”

Drainage and Water Supply

The survey area is entirely within the Columbia
River Watershed. Major tributaries include the
Okanogan River, which forms the western boundary of
the area; the Nespelem River, in the central part; and
the Sanpoil River, in the east-central part. A number of
secondary streams, including Hall, Stranger, Wilmont,
and Ninemile Creeks, flow into the Columbia River
where it forms the eastern boundary of the survey
area.

Omak Lake, the largest lake, is in the western part
of the survey area. It has a total area of about 3,350
acres. It is the largest saline lake in Washington. Other
major lakes include North Twin, South Twin, Round,
McGinnis, Buffalo, Owhi, Goose, and Soap Lakes.
Numerous small saline lakes are on the Okanogan
Plateau, in the southwestern part of the survey area.

Three dams in the vicinity of the survey area—
Grand Coulee, Chief Joseph, and Wells Dams—
impound the Columbia River. Franklin Roosevelt Lake,
created by Grand Coulee Dam, makes up part of the
southern border and all of the eastern border of the
survey area. Rufus Woods Lake, the Chief Joseph
Dam impoundment, makes up the remainder of the
southern boundary. Wells Dam impounds the
Columbia River along the southwestern boundary of
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the survey area, and it impounds the lower part of the
Okanogan River to about the town of Monse.

Surface runoff from all of the interior streams totals
about 417,000 acre-feet per year (USDI, 1979). High
flow occurs during March through June. The Sanpoil
River, the largest interior stream in the survey area,
has an average flow of about 230 cubic feet per
second, but the flow drops substantially during August
and September. Many of the smaller streams are dry
or nearly dry in summer and early in fall.

Streams provide about 60 percent of the 16,000
acre-feet of water used for irrigation (Harkness and
others, 1974). The Columbia and Okanogan Rivers
are the principal sources of surface irrigation water.
Secondary sources include the Nespelem River and
Hall, Kartar, and Stranger Creeks. The remaining 40
percent of irrigation water is provided by groundwater
wells throughout the survey area.

Climate

Prepared by the Natural Resources Conservation Service,
National Water and Climate Center, Portland, Oregon.

Thunderstorm days, relative humidity, percent
sunshine, and wind information are estimated from
data recorded at the First Order station in Spokane,
Washington.

gives data on temperature and precipitation
for the survey area as recorded at the Nespelem 2 S
station in the period 1961 to 1990. shows
probable dates of the first freeze in fall and the last
freeze in spring. provides data on length of the
growing season.

In winter, the average temperature is 27.4
degrees F and the average daily minimum
temperature is 18.6 degrees. The lowest temperature
on record, which occurred at Nespelem on January
30, 1950, is -33 degrees. In summer, the average
temperature is 66.9 degrees and the average daily
maximum temperature is 85.0 degrees. The highest
recorded temperature, which occurred at Nespelem
on August 4, 1961, is 110 degrees.

Growing degree days are shown in They
are equivalent to “heat units.” During the month,
growing degree days accumulate by the amount that
the average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The average annual precipitation at Nespelem is
about 13.2 inches. Of this, 2.8 inches, or 21 percent,
usually falls in June through September. The growing
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season for most crops falls within this period. The
average annual precipitation in the survey area
ranges from 12 inches along the Columbia River to
nearly 28 inches in the higher lying areas in the
northeastern part of the area. The heaviest 1-day
rainfall during the period of record was 2.20 inches at
Nespelem on July 6, 1958. Thunderstorms occur on
about 10 days each year, and most occur in May
through August.

The average seasonal snowfall is about 24.1
inches at Nespelem, but the average seasonal
snowfall is higher, commonly 40 to 50 inches or
more, in the higher lying areas in the northeastern
part of the survey area. The greatest snow depth at
any one time during the period of record was 21
inches at Nespelem on February 8, 1949. On the
average, 22 days of the year have at least 1 inch of
snow on the ground at Nespelem. The heaviest
1-day snowfall on record was 10.8 inches on
December 8, 1971.

The average relative humidity in midafternoon is
about 50 percent (78 percent in January and 26
percent in July). Humidity is higher at night, and the
average at dawn is about 76 percent (85 percent in
January and 62 percent in July). The sun shines 76
percent of the time possible in summer and 32 percent
in winter. The prevailing wind is from the northeast in
November through January and from the south the
rest of the year. Average windspeed is highest, about
10 miles per hour, in March and April.

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a
discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is
the sequence of natural layers, or horizons, in a soil.
The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biological activity.

The soils and miscellaneous areas in the survey
area are in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular kind
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of landform or with a segment of the landform. By
observing the soils and miscellaneous areas in the
survey area and relating their position to specific
segments of the landform, a soil scientist develops a
concept or model of how they were formed. Thus,
during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the
kind of soil or miscellaneous area at a specific
location on the landscape.

Commonly, individual soils on the landscape
merge into one another as their characteristics
gradually change. To construct an accurate soil
map, however, soil scientists must determine the
boundaries between the soils. They can observe
only a limited number of soil profiles. Nevertheless,
these observations, supplemented by an
understanding of the soil-vegetation-landscape
relationship, are sufficient to verify predictions of the
kinds of soil in an area and to determine the
boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted soil color,
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics
with precisely defined limits. The classes are used
as a basis for comparison to classify soils
systematically. Soil taxonomy, the system of
taxonomic classification used in the United States, is
based mainly on the kind and character of soil
properties and the arrangement of horizons within the
profile. After the soil scientists classified and named
the soils in the survey area, they compared the
individual soils with similar soils in the same
taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of
some of the soils in the area generally are collected
for laboratory analyses. Soil scientists interpret the
data from these analyses as well as the
field-observed characteristics and the soil
properties to determine the expected behavior of
the soils under different uses. Interpretations for the
soils are field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations are modified to
fit local conditions, and some new interpretations
are developed to meet local needs. Data are
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assembled from other sources, such as research
information, production records, and field experience
of specialists.

Predictions about soil behavior are based not only
on soil properties but also on such variables as
climate and biological activity. Soil conditions are
predictable over long periods of time, but they are not
predictable from year to year. For example, soll
scientists can predict with a fairly high degree of
accuracy that a given soil will have a high water table
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within certain depths in most years, but they cannot
predict that a high water table will always be at a
specific level in the soil on a specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map
unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating
boundaries accurately.






General Soil Map Units
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The general soil map in this publication shows
broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, it
consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major
soils or miscellaneous areas. The components of
one map unit can occur in another but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas
of suitable soils can be identified on the map.
Likewise, areas where the soils are not suitable can
be identified.

Because of its small scale, the map is not suitable
for planning the management of a farm or field or for
selecting a site for a road or building or other
structure. The soils in any one map unit differ from
place to place in slope, depth, drainage, and other
characteristics that affect management.

Range Soils on Terraces and Dunes

Number of map units: 2

Percentage of survey area: 11 percent

Slope range: Nearly level to very steep

Native vegetation: Grasses, forbs, and shrubs

Elevation: 800 to 3,000 feet

Average annual precipitation: 9 to 15 inches

Average annual air temperature: 47 to 51 degrees F

Frost-free period: 110 to 180 days

Parent material: Glacial outwash, eolian sand,
and glacial lake sediment with a component of
loess

Depth class: Moderately deep and very deep

Drainage class: Excessively drained, somewhat
excessively drained, and well drained

Major uses: Livestock grazing, irrigated cropland,
irrigated orchards at the lower elevations,
nonirrigated cropland, and building site
development

1. Quincy-Skaha-Pogue

Very deep, excessively drained and somewhat
excessively drained, nearly level to very steep soils
that formed in glacial outwash and eolian sand with a
component of loess; on terraces, terrace
escarpments, alluvial fans, and dunes

Setting

Location in survey area: Along the Columbia and
Okanogan Rivers, in the southern and western
parts of the area

Slope range: 0 to 65 percent

Major vegetation: Needleandthread, bluebunch
wheatgrass, antelope bitterbrush, big sagebrush,
and threetip sagebrush

Elevation: 800 to 2,000 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Percentage of survey area: 7 percent

Quincy Soils

Position on landscape: Terraces, terrace escarpments,
alluvial fans, and dunes
Parent material: Glacial outwash and eolian sand
Typical profile:
Surface layer—Iloamy fine sand
Upper part of substratum—Iloamy fine sand and
loamy sand
Lower part of substratum—coarse sand
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Skaha Soils

Position on landscape: Terraces and terrace
escarpments

Parent material: Glacial outwash

Typical profile:
Surface layer—loamy sand
Upper part of substratum—gravelly loamy sand
Lower part of substratum—uvery gravelly and

extremely gravelly coarse sand
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Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Pogue Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial outwash with a component of
loess in the upper part
Typical profile:
Surface layer—fine sandy loam
Subsoil—fine sandy loam
Substratum—very gravelly loamy coarse sand
and extremely gravelly sand
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained

Minor Soils

Aeneas, Cashmere, Ellisforde, Elvedere, Farrell,
Peshastin, Strat, and Winchester soils on
terraces and terrace escarpments; Beverly,
Cashmont, and Logy soils on alluvial fans;
Gooseflats soils in swales; and Okanogan soils
on flood plains

Major Uses

Livestock grazing, irrigated cropland and orchards,
nonirrigated cropland, and building site
development

2. Owhi-Ewall-Nespelem

Very deep and moderately deep, well drained and
excessively drained, nearly level to very steep
soils that formed in glacial outwash, eolian sand,
and glacial lake sediment with a component of
loess; on terraces, terrace escarpments, and
dunes

Setting

Location in survey area: Mainly in the south-central
and western parts of the area

Slope range: 0 to 60 percent

Major vegetation: Bluebunch wheatgrass, Idaho
fescue, needleandthread, threetip sagebrush,
and antelope bitterbrush

Elevation: 1,200 to 3,000 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49
degrees F

Frost-free period: 110 to 150 days

Soil Survey of

Percentage of survey area: 4 percent

Owhi Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial outwash with a component
of loess in the upper part
Typical profile:
Surface layer—loam
Subsoil—gravelly loam
Substratum—extremely gravelly coarse sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Ewall Soils

Position on landscape: Terraces, terrace
escarpments, and dunes

Parent material: Glacial outwash and eolian
sand

Typical profile:

Surface layer—Iloamy fine sand
Substratum—sand and gravelly sand
Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Nespelem Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial lake sediment with a mantle
of loess
Typical profile:
Surface layer—silt loam
Upper part of subsoil—hardpan
Lower part of subsoil—calcareous silt loam
Depth class: Moderately deep (20 to 40 inches to a
hardpan)
Drainage class: Well drained

Minor Soils

Fivelakes, Haley, Hobohill, Picard, Poween, and
Winthrop soils on terraces and terrace
escarpments; Ahtanum soils on flood plains;
Conconully and Disautel soils on hills and
mountains; Emdent soils in swales; Rebecca
soils on alluvial fans, and Wannacott soils on
plateaus

Major Uses

Livestock grazing, nonirrigated cropland, and building
site development
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Range Soils on Glaciated Hills and
Plateaus

Number of map units: 3

Percentage of survey area: 17 percent

Slope range: Nearly level to very steep

Native vegetation: Grasses, forbs, and shrubs

Elevation: 800 to 3,000 feet

Average annual precipitation: 9 to 16 inches

Average annual air temperature: 47 to 51 degrees F

Frost-free period: 110 to 180 days

Parent material: Glacial till and material weathered
from granitic rock and basalt with a mantle or
component of loess and volcanic ash

Depth class: Very shallow to deep

Drainage class: Well drained

Major uses: Livestock grazing, nonirrigated
cropland, wildlife habitat, and building site
development

3. Malott-Rock outcrop-Couleedam

Deep and shallow, well drained, nearly level to very
steep soils that formed in glacial till and colluvium
derived from granitic rock with a mantle or
component of loess, and Rock outcrop; on glaciated
hills

Setting

Location in survey area: Along the Columbia and
Okanogan Rivers, in the south-central and
western parts of the area

Slope range: 0 to 70 percent

Major vegetation: Bluebunch wheatgrass, Sandberg
bluegrass, needleandthread, Wyeth eriogonum,
big sagebrush, threetip sagebrush, and antelope
bitterbrush

Elevation: 800 to 2,200 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Percentage of survey area: 6 percent

Malott Soils

Position on landscape: Glaciated hills
Parent material: Glacial till with a mantle of loess
Typical profile:
Surface layer—very fine sandy loam
Upper part of subsoil—very fine sandy loam
Middle part of subsoil—gravelly sandy loam
Lower part of subsoil—hardpan
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Depth class: Deep (40 to 60 inches to a hardpan)
Drainage class: Well drained

Rock Outcrop

Kind of rock: Granitic rock and gneiss

Couleedam Soils

Position on landscape: Glaciated hills

Parent material: Colluvium derived from granitic rock
with a component of loess

Typical profile:
Surface layer—very stony sandy loam
Subsoil—very gravelly sandy loam
Bedrock—hard granite

Depth class: Shallow (10 to 20 inches to bedrock)

Drainage class: Well drained

Minor Soils

Cashmere, Farrell, and Peshastin soils on terraces
and terrace escarpments; Heytou, Roosevelt,
Soaplake, and Stubblefield soils on hills and
mountains; and Cashmont soils on alluvial
fans

Major Uses

Livestock grazing and wildlife habitat, and nonirrigated
cropland on the Malott soils

4. Timentwa-Bakeoven

Deep and very shallow, well drained, nearly level to
very steep soils that formed in basaltic glacial till and
material weathered from basalt with a mantle or
component of loess and volcanic ash; on glaciated
plateaus

Setting

Location in survey area: Basalt plateau in the
southwestern part of the area

Slope range: 0 to 65 percent

Major vegetation: Bluebunch wheatgrass, ldaho
fescue, Sandberg bluegrass, and threetip
sagebrush

Elevation: 1,800 to 2,900 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Percentage of survey area: 5 percent

Timentwa Soils

Position on landscape: Glaciated plateaus
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Parent material: Basaltic glacial till with a mantle of
loess and volcanic ash
Typical profile:
Surface layer—loam
Upper part of subsoil—gravelly loam
Middle part of subsoil—cobbly sandy loam
Lower part of subsoil—hardpan
Depth class: Deep (40 to 60 inches to a hardpan)
Drainage class: Well drained

Bakeoven Soils

Position on landscape: Glaciated plateaus
Parent material: Material weathered from basalt with
a component of loess
Typical profile:
Surface layer—very cobbly silt loam
Subsoil—very cobbly silt loam
Bedrock—basalt
Depth class: Very shallow (4 to 10 inches to bedrock)
Drainage class: Well drained

Minor Components

Achimin soils on hills and mountains; Colockum,
Duleylake, and Emdent soils in swales; Haley,
Nespelem, and Picard soils on terraces and
terrace escarpments; and Rock outcrop

Major Uses

Nonirrigated cropland and building site development
on the Timentwa soils, and livestock grazing

5. Conconully-Rock outcrop-Swakane

Moderately deep and shallow, well drained, nearly
level to very steep soils that formed in glacial till and
material weathered from granitic rock with a omponent
of loess and volcanic ash, and Rock outcrop; on
glaciated hills

Setting

Location in survey area: Mainly in the south-central
and western parts of the area

Slope range: 3 to 70 percent

Major vegetation: Bluebunch wheatgrass, Idaho
fescue, Sandberg bluegrass, threetip sagebrush,
antelope bitterbrush

Elevation: 1,400 to 3,000 feet

Average annual precipitation: 12 to 16 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Percentage of survey area: 6 percent

Conconully Soils

Position on landscape: Footslopes and backslopes of
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glaciated hills

Parent material: Glacial till with a component of loess
and volcanic ash

Typical profile:
Surface layer—stony fine sandy loam
Subsoil—gravelly fine sandy loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Rock Outcrop
Kind of rock: Granitic rock and gneiss
Swakane Soils

Position on landscape: Ridges, shoulders, and
backslopes of glaciated hills

Parent material: Material weathered from granitic rock
with a component of loess and volcanic ash

Typical profile:
Surface layer—cobbly loam
Substratum—extremely gravelly sandy loam
Bedrock—hard granite

Depth class: Shallow (10 to 20 inches to bedrock)

Drainage class: Well drained

Minor Soils

Achimin, Disautel, Ginnis, Tyee, Vanbrunt, and
Wynhoff soils on hills and mountains, Colockum
soils in swales, Rebecca soils on alluvial
fans, and Cumulic Haploxerolls along
drainageways

Major Uses

Livestock grazing, and nonirrigated cropland on the
Conconully soils

Range Soils on Nonglaciated Hills

Number of map units: 1

Percentage of survey area: 3 percent

Slope range: Nearly level to very steep

Native vegetation: Grasses, forbs, and shrubs

Elevation: 1,400 to 3,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Parent material: Material weathered from granitic rock
with a component of loess

Depth class: Shallow and moderately deep

Drainage class: Well drained

Major uses: Livestock grazing and wildlife habitat, and
nonirrigated cropland on the moderately deep
soils
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Figure 1.—Typical area of general soil map unit 5. Conconully soils are in foreground and on midslopes in background, Cumulic
Haploxerolls are in center along the drainageway, and Swakane soils and Rock outcrop are on the steeper slopes in
background.

6. Tyee-Ginnis-Morical

Shallow and moderately deep, well drained, nearly
level to very steep soils that formed in material
weathered from granitic rock with a component of
loess; on nonglaciated hills

Setting

Location in survey area: Mainly in the south-central
part of the area

Slope range: 5 to 65 percent

Major vegetation: Bluebunch wheatgrass, Idaho
fescue, arrowleaf balsamroot, silky lupine, threetip
sagebrush, and antelope bitterbrush

Elevation: 1,400 to 3,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49
degrees F

Frost-free period: 110 to 150 days

Percentage of survey area: 3 percent

Tyee Soils

Position on landscape: Summits, shoulders, and
backslopes of hills

Parent material: Material weathered from granitic
rock with a component of loess

Typical profile:
Surface layer—gravelly loam
Subsoil—gravelly loam
Bedrock—weathered granite

Depth class: Shallow (10 to 20 inches to bedrock)

Drainage class: Well drained
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Figure 2.—Typical area of general soil map unit 6. Morical soils are on north-facing slopes in foreground, and Tyee and Ginnis soils
are on south-facing slopes in background.

Ginnis Soils Bedrock—weathered granite

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Position on landscape: Footslopes, backslopes,
and shoulders of hills

Parent material: Material weathered from granitic
rock with a component of loess

Typical profile:
Surface layer—loam Position on landscape: Summits, shoulders, and
Upper part of subsoil—gravelly loam backslopes of hills
Lower part of subsoil—gravelly sandy loam Parent material: Material weathered from

Morical Soils
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granitic rock with a component of loess
Typical profile:
Surface layer—silt loam
Subsoil—loam
Bedrock—weathered granite
Depth class: Moderately deep (20 to 40 inches to
bedrock)
Drainage class: Well drained

Minor Soils

Anders, Bakeoven, and Badge soils on plateaus and
Broadax, Swakane, and Wynhoff soils on hills and
mountains

Major Uses

Livestock grazing, nonirrigated cropland on the
moderately deep soils, and wildlife habitat

Forest Soils on Terraces

Number of map units: 3

Percentage of survey area: 11 percent

Slope range: Nearly level to very steep

Native vegetation: Coniferous trees, grasses, forbs,
and shrubs

Elevation: 1,300 to 4,800 feet

Average annual precipitation: 15 to 25 inches

Average annual air temperature: 42 to 48 degrees F

Frost-free period: 90 to 130 days

Parent material: Glacial lake sediment, glacial
outwash, and glaciofluvial sediment with a
component or mantle of volcanic ash and loess

Depth class: Very deep

Drainage class: Moderately well drained, well drained,
and somewhat excessively drained

Major uses: Timber production, livestock grazing,
nonirrigated and irrigated cropland, and building
site development

7. Phoebe-Garrison-Cedonia

Very deep, well drained, nearly level to very steep
soils that formed in glacial lake sediment and glacial
outwash with a component of loess and volcanic ash;
on terraces and terrace escarpments

Setting

Location in survey area: Mainly along the Columbia
and Sanpoil Rivers, in the eastern and south-
central parts of the area

Slope range: 0 to 65 percent

Major vegetation: Ponderosa pine, Douglas-fir,
common snowberry, white spiraea, blue wildrye,
and ldaho fescue
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Elevation: 1,300 to 2,800 feet

Average annual precipitation: 15 to 18 inches
Average annual air temperature: 45 to 48 degrees F
Frost-free period: 100 to 130 days

Percentage of survey area: 4 percent

Phoebe Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial outwash with a component of
loess and volcanic ash
Typical profile:
Surface layer—fine sandy loam
Subsoil—sandy loam
Substratum—Iloamy sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Garrison Soils

Position on landscape: Terraces
Parent material: Glacial outwash with a component of
loess and volcanic ash
Typical profile:
Surface layer—loam
Subsoil—gravelly loam over very gravelly sandy
loam
Substratum—very gravelly and extremely gravelly
coarse sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Cedonia Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial lake sediment with a
component of loess and volcanic ash
Typical profile:
Surface layer—silt loam
Subsoil—silt loam
Substratum—calcareous silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Minor Soils

Bisbee, Bong, Dart, Hallcreek, Hodgson, Hunters,
Inchelium, Lakesol, Narcisse, Scala, Spens, and
Springdale soils on terraces and terrace
escarpments, Coxlake soils on flood plains, and
Bernhill soils on hills and mountains

Major Uses

Timber production, livestock grazing, nonirrigated
cropland, irrigated cropland, and building site
development
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8. Wapal-Parmenter-Stapaloop

Very deep, somewhat excessively drained and well
drained, nearly level to very steep soils that formed in
glacial outwash and glaciofluvial sediment with a
component or mantle of volcanic ash and loess; on
terraces and terrace escarpments

Setting

Location in survey area: Terraces throughout the
northern part of the area

Slope range: 0 to 65 percent

Major vegetation: Douglas-fir, ponderosa pine,
western larch, pinegrass, common snowberry,
and kinnikinnick

Elevation: 1,600 to 4,800 feet

Average annual precipitation: 15 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Percentage of survey area: 3 percent

Wapal Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial outwash with a minor
component of volcanic ash and loess
Typical profile:
Surface layer—gravelly sandy loam
Subsoil—gravelly sandy loam
Substratum—very gravelly coarse sand
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained

Parmenter Soils

Position on landscape: Kame terraces and outwash
terraces
Parent material: Glacial outwash with a mantle of
volcanic ash
Typical profile:
Surface layer—silt loam
Subsoil—stony silt loam
Substratum—very stony loamy sand over
extremely cobbly coarse sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Stapaloop Soils

Position on landscape: Terraces

Parent material: Glaciofluvial sediment with a minor
component of loess and volcanic ash

Typical profile:
Surface layer—fine sandy loam
Subsoil—fine sandy loam
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Substratum—fine sandy loam over very fine
sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Minor Soils

Goddard, Karamin, Kiehl, Sacheen, and Scrabblers
soils on terraces and terrace escarpments,
Sanpoil soils on flood plains, and Torboy soils on
hills and mountains

Major Uses

Timber production, livestock grazing, and building site
development

9. Kiehl-Kewach-Martella

Very deep, moderately well drained and well drained,
nearly level to very steep soils that formed in glacial
lake sediment and glacial outwash with a mantle of
volcanic ash and loess; on terraces and terrace
escarpments

Setting

Location in survey area: Mainly on terraces in the
northern and eastern parts of the area

Slope range: 0 to 65 percent

Major vegetation: Douglas-fir, ponderosa pine,
western larch, grand fir, mallow ninebark,
pinegrass, common snowberry, and longtube
twinflower

Elevation: 1,300 to 4,000 feet

Average annual precipitation: 15 to 25 inches

Average annual air temperature: 42 to 45 degrees F

Frost-free period: 90 to 120 days

Percentage of survey area: 4 percent

Kiehl Soils

Position on landscape: Terraces and terrace
escarpments
Parent material: Glacial outwash with a mantle of
volcanic ash and loess
Typical profile:
Surface layer—silt loam
Subsoil—silt loam
Substratum—extremely gravelly loamy coarse
sand over extremely gravelly coarse sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Kewach Soils

Position on landscape: Terraces and terrace
escarpments



Colville Indian Reservation, Washington

Parent material: Glacial lake sediment with a thin
mantle of volcanic ash and loess
Typical profile:
Surface layer—silt loam
Upper part of subsoil—silt loam
Lower part of subsoil—silty clay loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Martella Soils

Position on landscape: Terraces
Parent material: Glacial lake sediment with a mantle
of volcanic ash and loess
Typical profile:
Surface layer—silt loam
Upper part of subsoil—silt loam
Lower part of subsoil—silty clay loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Minor Soils

Aits, Apex, Neuske, and Stapaloop soils on hills and
mountains, Hadencreek, Karamin, Ret, and
Scrabblers soils on terraces and terrace
escarpments, Cubcreek and Sanpoil soils on flood
plains, and Jimcreek soils in swales

Major Uses

Timber production, livestock grazing, nonirrigated
cropland, building site development

Forest Soils on Glaciated Hills and
Mountains

Number of map units: 5

Percentage of survey area: 30 percent

Slope range: Nearly level to very steep

Native vegetation: Coniferous trees, grasses, forbs,
and shrubs

Elevation: 1,500 to 5,700 feet

Average annual precipitation: 14 to 25 inches

Average annual air temperature: 42 to 48 degrees F

Frost-free period: 90 to 130 days

Parent material: Glacial till and material weathered
from granitic, metamorphic, and volcanic rock
with a mantle or component of volcanic ash and
loess

Depth class: Very deep to shallow

Drainage class: Well drained

Major uses: Timber production, livestock grazing, and
wildlife habitat
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10. Donavan-Republic-Vanbrunt

Moderately deep and very deep, well drained, nearly
level to very steep soils that formed in glacial till and
material weathered from granitic rock with a
component of loess and volcanic ash; on glaciated
hills and mountains

Setting

Location in survey area: Mainly in the west-central and
northwestern parts of the area

Slope range: 3 to 65 percent

Major vegetation: Ponderosa pine, Douglas-fir on
northerly aspects, common snowberry, antelope
bitterbrush, pinegrass, bluebunch wheatgrass,
and ldaho fescue

Elevation: 1,500 to 4,400 feet

Average annual precipitation: 14 to 20 inches

Average annual air temperature: 42 to 48 degrees F

Frost-free period: 90 to 130 days

Percentage of survey area: 6 percent

Donavan Soils

Position on landscape: Dominantly south-facing
toeslopes, footslopes, and backslopes of hills and
mountains

Parent material: Glacial till with a component of loess
and volcanic ash

Typical profile:

Surface layer—loam
Subsoil—gravelly loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Republic Soils

Position on landscape: Dominantly north-facing
toeslopes and backslopes of hills and mountains
Parent material: Glacial till with a component of loess
and volcanic ash
Typical profile:
Surface layer—loam
Subsoil—gravelly loam
Substratum—gravelly sandy loam over very
gravelly sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Vanbrunt Soils

Position on landscape: Ridges and dominantly
south-facing shoulders and backslopes of
mountains
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Parent material: Material weathered from granitic rock
with a component of loess and volcanic ash

Typical profile:
Surface layer—very stony sandy loam
Subsoil—extremely cobbly sandy loam
Substratum—very cobbly sandy loam
Bedrock—qgranitic rock

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Minor Components

Apex, Johntom, Mineral, Northstar, Swakane, and
Whitestone soils on hills and mountains; Kartar,
Hudnut, and Lostcreek soils on terraces and
terrace escarpments; Goldlake soils in swales;
and Rock outcrop

Major Uses

Timber production, livestock grazing, and wildlife
habitat

11. Raisio-Borgeau-Stevens

Moderately deep and very deep, well drained, nearly
level to very steep soils that formed in glacial till and
material weathered from metamorphic rock with a
component of loess and volcanic ash; on glaciated
hills and mountains

Setting

Location in survey area: Mainly in the extreme eastern
and northeastern parts of the area

Slope range: 0 to 65 percent

Major vegetation: Widely spaced ponderosa pine,
bluebunch wheatgrass, Idaho fescue, common
snowberry, and rose

Elevation: 1,600 to 4,700 feet

Average annual precipitation: 15 to 22 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Percentage of survey area: 4 percent

Raisio Soils

Position on landscape: Dominantly south-facing
ridges, shoulders, and backslopes of hills and
mountains

Parent material: Material weathered from metamorphic
rock with a component of loess and volcanic ash

Typical profile:

Surface layer—channery loam
Subsoil—very channery loam
Bedrock—phyllite
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Depth class: Moderately deep (20 to 40 inches to
bedrock)
Drainage class: Well drained

Borgeau Soils

Position on landscape: Dominantly south-facing
backslopes and footslopes of hills
Parent material: Glacial till and colluvium derived from
metamorphic rock with a component of loess and
volcanic ash
Typical profile:
Surface layer—loam
Subsoil—very gravelly loam
Substratum—very gravelly loam over extremely
gravelly loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Stevens Soils

Position on landscape: Toeslopes, footslopes, and
backslopes of hills

Parent material: Glacial till with a component of loess
and volcanic ash

Typical profile:
Surface layer—silt loam
Subsoil—silt loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Minor Soils

Dehart, Donavan, Republic, Rufus, and Scoap soils on
hills and mountains

Major Uses

Livestock grazing and wildlife habitat

12. Nevine-Merkel-Mineral

Moderately deep, well drained, gently sloping to very
steep soils that formed in glacial till and material
weathered from granitic rock with a mantle or
component of volcanic ash and loess; on glaciated
hills and mountains

Setting

Location in survey area: Dominantly in the northern
half of the area

Slope range: 5 to 65 percent

Major vegetation: Douglas-fir, ponderosa pine,
western larch, pinegrass, mallow ninebark,
creambush oceanspray, and pachystima
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Elevation: 2,000 to 5,300 feet

Average annual precipitation: 16 to 25 inches
Average annual air temperature: 42 to 44 degrees F
Frost-free period: 90 to 120 days

Percentage of survey area: 12 percent

Nevine Soils

Position on landscape: Dominantly north-facing
toeslopes, footslopes, and backslopes of hills and
mountains

Parent material: Glacial till with a mantle of volcanic
ash

Typical profile:

Surface layer—silt loam
Subsoil—loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Merkel Soils

Position on landscape: Dominantly south-facing
toeslopes, footslopes, and backslopes of hills and
mountains

Parent material: Granitic glacial till with a component
of loess and volcanic ash in the upper part

Typical profile:

Surface layer—sandy loam
Subsoil—gravelly sandy loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Mineral Soils

Position on landscape: Ridges and dominantly
south-facing shoulders and backslopes of
mountains

Parent material: Colluvium and glacial till derived from
granitic rock with a component of loess and
volcanic ash in the upper part

Typical profile:

Surface layer—stony loam
Subsoil—very gravelly loam
Substratum—very stony sandy loam
Bedrock—qgranitic rock

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Minor Components

Apex, Barnellcreek, Capoose, Koepke, Louploup,
Republic, and Stepstone soils on hills and

41

mountains; Lostcreek soils on terraces and
terrace escarpments; Rock outcrop; and Rubble
land

Major Uses

Timber production, livestock grazing, and wildlife
habitat

13. Elbowlake-Oxerine-Aits

Moderately deep to very deep, well drained, nearly
level to very steep soils that formed in glacial till and
material weathered from metasedimentary and
metamorphic rock with a mantle of volcanic ash and
loess; on glaciated hills and mountains

Setting

Location in survey area: Mainly in the extreme
northeastern and east-central parts of the area

Slope range: 0 to 65 percent

Major vegetation: Douglas-fir, western larch, grand fir,
ponderosa pine, mallow ninebark, creambush
oceanspray, pinegrass, and longtube twinflower

Elevation: 2,000 to 5,700 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 45 degrees F

Frost-free period: 90 to 120 days

Percentage of survey area: 3 percent

Elbowlake Soils

Position on landscape: Backslopes, footslopes, and
toeslopes of hills and mountains

Parent material: Volcanic ash over glacial till derived
dominantly from metasedimentary rock

Typical profile:
Surface layer—silt loam
Subsoil—silt loam over very gravelly loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Oxerine Soils

Position on landscape: Backslopes, shoulders, and
ridges of hills and mountains
Parent material: Material weathered from metamorphic
rock with a mantle of volcanic ash and loess
Typical profile:
Surface layer—silt loam
Subsoil—channery silt loam over very channery
loam
Substratum—very channery loam
Bedrock—phyllite
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Depth class: Moderately deep (20 to 40 inches to
bedrock)
Drainage class: Well drained

Aits Soils

Position on landscape: Backslopes, footslopes, and
toeslopes of hills and mountains

Parent material: Glacial till with a mantle of volcanic
ash and loess

Typical profile:
Surface layer—silt loam
Subsoil—silt loam over gravelly loam
Substratum—dense glacial till

Depth class: Moderately deep to very deep (20 to 60
inches or more to dense glacial till)

Drainage class: Well drained

Minor Soils

Apex, Barnellcreek, Hartill, Inkler, Koepke, Raisio,
Republic, Rufus, and Scoap soils on hills and
mountains and Kiehl soils on terraces and terrace
escarpments

Major Uses

Timber production, livestock grazing, and wildlife
habitat

14. Inkler-Baldknob-Thout

Very deep, shallow, and moderately deep, well
drained, gently sloping to very steep soils that formed
in glacial till and material weathered from volcanic rock
with a component of volcanic ash and loess; on
glaciated hills and mountains

Setting

Location in survey area: Mainly flanking both sides of
the Sanpoil River Valley, in the north-central part
of the area

Slope range: 5 to 70 percent

Major vegetation: Douglas-fir, ponderosa pine,
pinegrass, bluebunch wheatgrass, Idaho fescue,
common snowberry, and mallow ninebark

Elevation: 2,000 to 4,200 feet

Average annual precipitation: 15 to 25 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Percentage of survey area: 5 percent

Inkler Soils

Position on landscape: Backslopes, footslopes, and
toeslopes of hills and mountains
Parent material: Glacial till and colluvium derived from
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volcanic rock with a component of volcanic ash
and loess in the upper part
Typical profile:
Surface layer—gravelly silt loam
Subsoil—gravelly silt loam over gravelly loam
Substratum—very gravelly loam over very gravelly
sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Baldknob Soils

Position on landscape: Glacially scoured summits,
shoulders, and backslopes of hills and mountains
Parent material: Material weathered from volcanic
rock and some glacial till with a component of
volcanic ash and loess
Typical profile:
Surface layer—very stony loam
Subsoil—very gravelly loam over extremely
gravelly loam
Bedrock—rhyodacite
Depth class: Shallow (10 to 20 inches to bedrock)
Drainage class: Well drained

Thout Soils

Position on landscape: Summits, shoulders, and
backslopes of hills and mountains

Parent material: Material weathered from volcanic
rock with some glacial till and a minor component
of volcanic ash and loess

Typical profile:
Surface layer—gravelly loam
Subsoil—very gravelly loam
Bedrock—rhyodacite

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Minor Components

Lithic Xerorthents, Nevine, Northstar, Johntom, and
Scoap soils, and Xerochrepts on hills and
mountains; Rock outcrop; and Rubble land

Major Uses

Timber production, livestock grazing, and wildlife
habitat

Forest Soils on Nonglaciated Hills and
Mountains

Number of map units: 5
Percentage of survey area: 22 percent
Slope range: Nearly level to very steep
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Native vegetation: Coniferous trees, grasses, forbs,
and shrubs

Elevation: 1,600 to 5,700 feet

Average annual precipitation: 14 to 25 inches

Average annual air temperature: 41 to 48 degrees F

Frost-free period: 90 to 130 days

Parent material: Material weathered from granitic,
metamorphic, or volcanic rock with a component
or mantle of volcanic ash and loess

Depth class: Shallow to very deep

Drainage class: Well drained

Major uses: Timber production, livestock grazing, and
wildlife habitat

15. Spokane-Skanid-Dinkelman

Shallow to deep, well drained, gently sloping to very
steep soils that formed in material weathered from
granitic rock with a component of loess and volcanic
ash; on nonglaciated hills and mountains

Setting

Location in survey area: Mainly in granitic areas in the
south-central and southern parts of the area

Slope range: 5 to 65 percent

Major vegetation: Ponderosa pine, Douglas-fir, Idaho
fescue, bluebunch wheatgrass, pinegrass,
antelope bitterbrush, and common snowberry

Elevation: 1,700 to 4,200 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 42 to 48 degrees F

Frost-free period: 90 to 130 days

Percentage of survey area: 7 percent

Spokane Soils

Position on landscape: Summits and dominantly
south-facing shoulders, backslopes, and
footslopes of hills and mountains

Parent material: Material weathered from granitic
rock with a component of loess and volcanic
ash

Typical profile:

Surface layer—loam

Subsoil—sandy loam

Substratum—gravelly coarse sandy loam over
gravelly loamy coarse sand

Bedrock—weathered granitic rock

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Skanid Soils

Position on landscape: Ridges, summits, and
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dominantly south-facing shoulders and
backslopes of hills and mountains

Parent material: Material weathered from granitic
rock with a minor component of loess and
volcanic ash

Typical profile:
Surface layer—gravelly sandy loam
Substratum—very gravelly coarse sandy loam
Bedrock—weathered granitic rock

Depth class: Shallow (10 to 20 inches to bedrock)

Drainage class: Well drained

Dinkelman Soils

Position on landscape: Dominantly north-facing
shoulders, backslopes, and footslopes of hills and
mountains

Parent material: Material weathered from granitic rock
with a component of volcanic ash and loess

Typical profile:

Surface layer—gravelly loam
Subsoil—gravelly sandy loam
Bedrock—weathered granitic rock

Depth class: Deep (40 to 60 inches to bedrock)

Drainage class: Well drained

Minor Soils

Bearspring, Centralpeak, Georgecreek, Hellgate,
Swakane, Vanbrunt, and Whitestone soils on hills
and mountains and Reardan soils on plateaus

Major Uses

Timber production, livestock grazing, and wildlife
habitat

16. Oxerine-Raisio-Rufus

Moderately deep and shallow, well drained,
moderately sloping to very steep soils that formed in
material weathered from metamorphic rock with a
component or mantle of volcanic ash and loess; on
nonglaciated hills and mountains

Setting

Location in survey area: Mainly in the southeastern
part of the area

Slope range: 5 to 65 percent

Major vegetation: Ponderosa pine, bluebunch
wheatgrass, and Idaho fescue with Douglas-fir,
mallow ninebark, creambush oceanspray, and
pinegrass on the north-facing slopes

Elevation: 1,900 to 5,700 feet

Average annual precipitation: 15 to 25 inches

Average annual air temperature: 42 to 48 degrees F
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Frost-free period: 90 to 130 days
Percentage of survey area: 3 percent

Oxerine Soils

Position on landscape: Dominantly north-facing
backslopes and shoulders of hills and
mountains

Parent material: Material weathered from
metamorphic rock with a mantle of volcanic
ash and loess

Typical profile:

Surface layer—silt loam
Subsoil—channery silt loam
Substratum—very channery loam
Bedrock—phyllite

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Raisio Soils

Position on landscape: Dominantly south-facing
ridges, shoulders, and backslopes of hills and
mountains

Parent material: Material weathered from
metamorphic rock with a component of volcanic
ash and loess

Typical profile:

Surface layer—channery loam
Subsoil—very channery loam
Bedrock—phyllite

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Rufus Soils

Position on landscape: Dominantly south-facing
ridges, shoulders, and backslopes of hills and
mountains

Parent material: Material weathered from
metamorphic rock with a component of volcanic
ash and loess

Typical profile:

Upper part of surface layer—channery loam
Lower part of surface layer—very channery
loam
Bedrock—schist
Depth class: Shallow (10 to 20 inches to bedrock)
Drainage class: Well drained

Minor Soils

Dehart, Wellscreek, and Wilmont soils on hills
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Major Uses

Timber production, livestock grazing, and wildlife
habitat

17. Inkler-Northstar-Johntom

Very deep, moderately deep, and shallow, well
drained, gently sloping to very steep soils that formed
in material weathered from volcanic rock with a
component of loess and volcanic ash; on nonglaciated
hills and mountains

Setting

Location in survey area: Mainly flanking the Sanpoil
River Valley, in the south-central part of the area

Slope range: 5 to 65 percent

Major vegetation: Ponderosa pine, bluebunch
wheatgrass, and Idaho fescue on southerly
aspects and Douglas-fir, mallow ninebark, and
pinegrass on northerly aspects

Elevation: 1,600 to 4,200 feet

Average annual precipitation: 14 to 25 inches

Average annual air temperature: 42 to 47 degrees F

Frost-free period: 90 to 130 days

Percentage of survey area: 3 percent

Inkler Soils

Position on landscape: Dominantly north-facing
backslopes, footslopes, and toeslopes of hills and
mountains

Parent material: Material weathered from volcanic
rock with a component of volcanic ash and loess

Typical profile:

Surface layer—gravelly silt loam

Subsoil—gravelly silt loam over gravelly loam

Substratum—very gravelly loam over very
gravelly sandy loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Northstar Soils

Position on landscape: Dominantly south-facing
ridges, shoulders, and backslopes of hills and
mountains

Parent material: Material weathered from volcanic
rock with a component of loess and volcanic ash

Typical profile:

Surface layer—gravelly loam
Subsoil—very gravelly loam
Substratum—extremely cobbly loam
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Figure 3.—Typical area of general soil map unit 17. Northstar and Johntom soils are on the sparsely forested ridges and
south-facing slopes, and Inkler soils are on the more densely forested north-facing slopes. Ralsen soils are on the
nonforested meadow in foreground.

Bedrock—rhyodacite

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Johntom Soils

Position on landscape: Dominantly south-facing
ridges, shoulders, and upper backslopes of hills
and mountains

Parent material: Material weathered from volcanic
rock with a component of loess and volcanic ash
Typical profile:
Surface layer—stony loam
Substratum—extremely gravelly coarse sandy
loam
Bedrock—rhyodacite
Depth class: Shallow (10 to 20 inches to bedrock)
Drainage class: Well drained
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Minor Components

Baldknob, Louiecreek, Scoap, and Thout soils on hills
and mountains; Rock outcrop; and Rubble land

Major Uses

Timber production, livestock grazing, and wildlife
habitat

18. Centralpeak-Ohscow-Mineral

Moderately deep and very deep, well drained, gently
sloping to very steep soils that formed in material
weathered from granitic rock with a mantle or
component of volcanic ash and loess; on nonglaciated
mountains

Setting

Location in survey area: Mainly in the south-central
and eastern parts of the area

Slope range: 5 to 65 percent

Major vegetation: Douglas-fir, ponderosa pine,
western larch, grand fir, mallow ninebark,
creambush oceanspray, pinegrass, and longtube
twinflower

Elevation: 2,000 to 5,300 feet

Average annual precipitation: 16 to 25 inches

Average annual air temperature: 41 to 44 degrees F

Frost-free period: 90 to 120 days

Percentage of survey area: 7 percent

Centralpeak Soils

Position on landscape: Ridges, shoulders,
backslopes, and footslopes of mountains

Parent material: Material weathered from granitic rock
with a mantle of volcanic ash and loess

Typical profile:
Surface layer—loam
Subsoil—loam over coarse sandy loam
Substratum—gravelly loamy coarse sand
Bedrock—weathered granitic rock

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Ohscow Soils

Position on landscape: Footslopes and backslopes of
mountains

Parent material: Material weathered from granitic rock
with a mantle of volcanic ash and loess

Typical profile:
Surface layer—silt loam
Subsoil—silt loam over very gravelly sandy loam
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Substratum—very cobbly sandy loam over very
cobbly loamy sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Mineral Soils

Position on landscape: Dominantly south-facing
ridges, shoulders, and backslopes of mountains
Parent material: Material weathered from granitic rock
with a component of loess and volcanic ash
Typical profile:
Surface layer—stony loam
Subsoil—very gravelly loam
Substratum—very stony sandy loam
Bedrock—qgranitic rock
Depth class: Moderately deep (20 to 40 inches to
bedrock)
Drainage class: Well drained

Minor Soils

Bearspring, Brusher, Canteen, Dinkelman,
Friedlander, Skanid, and Spokane soils on hills
and mountains and Sclome soils in swales

Major Uses

Timber production, livestock grazing, and wildlife
habitat

19. Wellscreek-Wilmont-Henneway

Very deep and deep, well drained, nearly level to very
steep soils that formed in material weathered from
metamorphic rock with a mantle or component of
volcanic ash and loess; on nonglaciated hills and
mountains

Setting

Location in survey area: Mainly in the east-central part
of the area

Slope range: 0 to 65 percent

Major vegetation: Douglas-fir, western larch, grand fir,
ponderosa pine, mallow ninebark, creambush
oceanspray, pinegrass, and longtube twinflower

Elevation: 2,000 to 3,700 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 41 to 45 degrees F

Frost-free period: 90 to 120 days

Percentage of survey area: 2 percent

Wellscreek Soils

Position on landscape: Dominantly south-facing
toeslopes, footslopes, and backslopes of hills and
mountains



Colville Indian Reservation, Washington

Parent material: Material weathered from metamorphic
rock with a small component of loess and volcanic
ash

Typical profile:

Surface layer—very channery loam
Subsoil—extremely cobbly silt loam over
extremely channery loam
Substratum—extremely channery loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Wilmont Soils

Position on landscape: Dominantly north-facing
toeslopes, footslopes, and backslopes of hills and
mountains

Parent material: Material weathered from metamorphic
rock with a mantle of volcanic ash and loess

Typical profile:

Surface layer—silt loam

Subsoil—very channery sandy loam

Substratum—extremely channery loamy sand
over extremely channery sand

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Henneway Soils

Position on landscape: Toeslopes and footslopes of
hills and mountains
Parent material: Material weathered from metamorphic
rock with a mantle of volcanic ash and loess
Typical profile:
Surface layer—silt loam
Upper part of subsoil—silt loam
Lower part of subsoil—silty clay loam over
channery silty clay loam and channery clay
loam
Bedrock—phyllite
Depth class: Deep (40 to 60 inches to bedrock)
Drainage class: Well drained

Minor Soils

Buhrig (shaly substratum), Hartill, Oxerine, Raisio,
Renha, and Rufus soils on hills and mountains

Major Uses

Timber production, livestock grazing, and wildlife
habitat

Forest Soils on High Mountains

Number of map units: 1
Percentage of survey area: 6 percent
Slope range: 0 to 70 percent
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Native vegetation: Coniferous trees, shrubs, forbs,
and grasses

Elevation: 3,000 to 6,800 feet

Average annual precipitation: 20 to 35 inches

Average annual air temperature: 37 to 41 degrees F

Frost-free period: 70 to 100 days

Parent material: Glacial till, material weathered from
granitic rock, and glacial outwash with a mantle
of volcanic ash

Depth class: Moderately deep and very deep

Drainage class: Well drained

Major uses: Timber production, wildlife habitat, and
limited livestock grazing

20. Manley-Resner-Moses

Moderately deep and very deep, well drained, gently
sloping to very steep soils that formed in glacial till,
material weathered from granitic rock, and glacial
outwash with a mantle of volcanic ash; on high
mountains

Setting

Location in survey area: Mainly in the northern part
of the area

Slope range: 0 to 70 percent

Major vegetation: Subalpine fir, western larch,
Douglas-fir, lodgepole pine, black mountain
huckleberry, pachystima, longtube twinflower,
and pinegrass

Elevation: 3,000 to 6,800 feet

Average annual precipitation: 20 to 35 inches

Average annual air temperature: 37 to 41 degrees F

Frost-free period: 70 to 100 days

Percentage of survey area: 6 percent

Manley Soils

Position on landscape: Footslopes and backslopes of
mountains

Parent material: Glacial till with a mantle of volcanic
ash

Typical profile:
Surface layer—silt loam
Subsoil—silt loam
Substratum—dense glacial till

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Resner Soils

Position on landscape: Toeslopes and footslopes
of mountains, terraces, and terrace
escarpments
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Parent material: Glacial outwash and ablation till with a
mantle of volcanic ash
Typical profile:
Surface layer—loam
Subsoil—loam
Substratum—very gravelly loamy sand over
extremely gravelly loamy sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Moses Soils

Position on landscape: Footslopes, backslopes, and
summits of mountains

Parent material: Material weathered from granitic rock
with a mantle of volcanic ash

Typical profile:
Surface layer—silt loam
Subsoil—very gravelly coarse sandy loam
Substratum—very gravelly coarse sandy loam
Bedrock—weathered granitic rock

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Minor Soils

Buhrig, Codylake, Mineral, Nevine, Togo, and
Tunkcreek soils on hills and mountains and
Lynxcreek and Sitdown soils on terraces and
terrace escarpments

Major Uses

Timber production, wildlife habitat, and limited
livestock grazing

Broad Land Use Considerations

The soils in this survey area vary widely in their
potential for major land uses. Approximately 66
percent of the area is forestland.

General soil map units 7, 10, 11, 15, and 17 are the
warmest, driest forested soils in the area. Ponderosa
pine is the dominant tree species, and Douglas-fir is a
minor species. Competition from shrubs and grasses
and high seedling mortality as a result of low annual
precipitation and high summer temperatures are major
management concerns. Forest productivity is low on
the soils in these units. Most areas of these units have
high potential for grazing.

General soil map units 8, 9, 12, 13, 14, 16, 18, and
19 include forested soils that are cooler and receive
more moisture than those mentioned in the previous
paragraph. Douglas-fir, western larch, grand fir,
ponderosa pine, and lodgepole pine are examples of
trees that grow on these units. Many of the soils in

Soil Survey of

these units have a mantle of volcanic ash, which is
susceptible to compaction, puddling, and
displacement by timber harvesting equipment. Proper
timing and planning of logging activities is important to
minimize the damage. Competition from shrubs and
pinegrass can be severe. Forest productivity is
moderate to high. The potential for grazing is low to
moderate, depending on the successional stage and
ecological unit.

The soils in general soil map unit 20 are the coldest
and receive the most moisture of all of the forested
soils in the survey area. Subalpine fir, Douglas-fir,
western larch, and lodgepole pine are examples of
trees that grow on this unit. Engelmann spruce and
whitebark pine grow at the highest elevations. The
soils in this unit have a mantle of volcanic ash, which
is susceptible to compaction, puddling, and
displacement by timber harvesting equipment. Proper
timing and planning of logging operations help to
minimize the damage. Invasion by shrubs and
grasses following logging can interfere with
regeneration. Forest productivity is moderate to high.
The potential for grazing is low, except in recently
logged areas.

Approximately 32 percent of the survey area is
used as rangeland. General soil map units 1 and 3
receive 9 to 12 inches of precipitation annually. Forage
production on these units is low because of the low
annual precipitation and the limited available water
capacity. The hazard of wind erosion can be severe in
areas that have been overgrazed and highly disturbed.
General soil map units 2, 4, 5, and 6 receive 12 to 15
inches of precipitation annually. Forage production on
these units is higher than on units 1 and 3. The
steepness of slope limits livestock distribution.

Approximately 1.2 percent of the survey area is
used as nonirrigated cropland, of which most is in
general soil map units 2 and 4 but minor amounts are
in units 3, 5, 6, and 7. The main crops grown are
winter wheat, spring wheat, and barley, and they
generally are grown in rotation with summer fallow.
The main limitations for nonirrigated crops are the low
annual precipitation and the hazard of water erosion.
Wind erosion is a hazard on the soils that have a
sandy loam surface layer.

Approximately 0.4 percent of the survey area is
used as irrigated cropland. Most of this cropland is in
general soil map unit 1, but minor amounts are in units
2,7, 8, and 9. The main crops grown are orchard fruit,
small grain, and hay and pasture. The main limitations
for irrigated crops are the hazards of wind and water
erosion and the limited available water capacity.

Areas of general soil map units 2 and 7 below an
elevation of about 1,800 feet are suited to orchards.
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Aspect and air drainage should be considered when
selecting sites for orchards. These map units are also
used for irrigated small grain and hay and pasture.
When designing irrigation systems, special
consideration is needed for soils that have restricted
permeability, such as those of the Cedonia and
Nespelem series.

General soil map units 8 and 9 are suited to
irrigated hay and pasture. The Kewach soils are
limited by a restricted water intake rate and
moderately slow permeability, and the Kiehl and
Wapal soils are limited by the restricted available
water capacity and rapid or very rapid permeability.

Some areas of general soil map units 1, 2, 7, 8, and
9 are used for building site development. Many of the
soils in these units have very rapid permeability,
including the Ewall, Garrison, Owhi, Pogue, Quincy,
Skaha, and Wapal soils. The very rapid permeability
limits filtering of septic tank effluent, which is a
concern in highly populated areas or in areas that
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have groundwater at a shallow depth. The Cedonia,
Kewach, Martella, and Nespelem soils have restricted
permeability that limits percolation of septic tank
effluent. The Kewach and Martella soils have a
seasonal high water table, which should be
considered in the design of dwellings and septic tank
filter systems.

Because of their proximity to the major rivers and
lakes, general soil map units 1, 2, 7, 8, and 9 have the
highest potential for use as campgrounds and for
water sports such as boating, fishing, and swimming.
The potential for recreational use varies considerably,
depending on the intensity of use and the properties of
the soils.

General soil map units 10 through 20 have good
potential for hiking, backpacking, and horseback riding
because of the mountainous topography that has high
esthetic value. These units also are well suited to
cross-country skiing. Snowpack in most years is
reliable, and there is an extensive network of roads.






Detailed Soil Map Units
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The map units delineated on the detailed soil maps
in this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses.

A map unit delineation on a soil map represents an
area dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the
dominant soils. Within a taxonomic class there are
precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural
phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of
some observed properties may extend beyond the
limits defined for a taxonomic class. Areas of soils of a
single taxonomic class rarely, if ever, can be mapped
without including areas of other taxonomic classes.
Consequently, every map unit is made up of the soils
or miscellaneous areas for which it is named and
some inclusions that belong to taxonomic classes
other than those of the major soils.

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar, inclusions. They may
or may not be mentioned in a particular map unit
description. Other inclusions, however, have
properties and behavioral characteristics divergent
enough to affect use or to require different
management. These are called contrasting, or
dissimilar, inclusions. They generally are in small
areas and could not be mapped separately because of
the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. The contrasting
inclusions are mentioned in the map unit descriptions.
A few areas of inclusions may not have been
observed, and consequently they are not mentioned in
the descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the data. The
objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and
locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning
for specific uses.

Soils that have profiles that are almost alike make
up a soil series. Except for differences in texture of the
surface layer, all the soils of a series have major
horizons that are similar in composition, thickness,
and arrangement.

Soils of one series can differ in texture of the
surface layer, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Aits silt
loam, dry, 20 to 40 percent slopes, is a phase of the
Aits series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes or associations.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar
in all areas. Bakeoven-Timentwa-Rock outcrop
complex, 0 to 30 percent slopes, is an example.

An association is made up of two or more
geographically associated soils or miscellaneous
areas that are shown as one unit on the maps.
Because of present or anticipated uses of the map
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units in the survey area, it was not considered
practical or necessary to map the soils or
miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas
are somewhat similar. Centralpeak loams association,
5 to 20 percent slopes, is an example.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Rock outcrop is an example.

gives the acreage and proportionate extent
of each map unit. Other tables give properties of the
soils and the limitations, capabilities, and potentials for

many uses. The [Glossary defines many of the terms
used in describing the soils or miscellaneous areas.

1—Achimin silt loam, 0 to 8 percent
slopes

Composition

Achimin soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Setting

Position on landscape: Toeslopes of foothills and
depressions on till plains

Parent material: Loess overlying siltstone residuum

Slope range: 0 to 8 percent

Elevation: 1,500 to 2,600 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 18 inches—brown silt loam

Upper part of subsoil:
18 to 34 inches—yellowish brown and dark yellowish
brown silty clay loam

Lower part of subsoil:
34 to 60 inches—yellowish brown and pale yellow,
calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Hazard of water erosion: Cropland—slight or
moderate; rangeland—slight

Hazard of wind erosion (bare surface): Slight

Soil Survey of

Contrasting Inclusions

» Colockum soils

 Soils that have a dark surface layer that is more
than 20 inches thick and have less clay in the subsoil
 Soils that are moderately well drained

» Soils that have a hardpan at a depth of 20 to 40
inches

» Conconully soils

» Timentwa soils

» Emdent soils

Major Uses

Livestock grazing, nonirrigated cropland, wildlife
habitat, watershed, and recreation

Use and Management
Livestock grazing

» There are no significant limitations for management
of this soil for this use.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
water erosion and steepness of slope.

2—Achimin-Calcic Pachic Haploxerolls
complex, 3 to 30 percent slopes

Composition

Achimin soil and similar soils: 60 percent

Calcic Pachic Haploxerolls and similar soils:
30 percent

Contrasting inclusions: 10 percent

Setting

Position on landscape: Achimin—toeslopes,
footslopes, and backslopes of foothills;
Calcic Pachic Haploxerolls—closed
depressions

Parent material: Achimin—Iloess overlying siltstone
residuum; Calcic Pachic Haploxerolls—
loess-influenced slope alluvium

Slope range: Achimin—8 to 30 percent; Calcic
Pachic Haploxerolls—3 to 20 percent

Elevation: 1,500 to 2,600 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile
Achimin

Surface layer:
0 to 18 inches—brown silt loam
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Upper part of subsoil:
18 to 34 inches—yellowish brown and dark yellowish
brown silty clay loam

Lower part of subsoil:
34 to 60 inches—yellowish brown and pale yellow,
calcareous silt loam

Reference Profile
Calcic Pachic Haploxerolls

Surface layer:
0 to 24 inches—very dark grayish brown and brown
silt loam

Upper part of subsoil:
24 to 36 inches—pale brown silt loam

Middle part of subsoil:
36 to 42 inches—brown fine sandy loam

Lower part of subsoil:
42 to 60 inches—yellowish brown and light yellowish
brown, calcareous fine sandy loam

Soil Properties and Qualities

Depth class: Achimin—very deep (more than 60
inches); Calcic Pachic Haploxerolls—very deep
(more than 60 inches) or deep (40 to 60 inches to
bedrock)

Drainage class: Achimin—well drained; Calcic Pachic
Haploxerolls—moderately well drained

Permeability: Moderately slow

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Cropland—moderate or
severe; rangeland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Water table: Present in February through July (see
“Water Features” table)

Salinity: Calcic Pachic Haploxerolls—very slightly
saline between depths of 42 and 60 inches

Contrasting Inclusions

* Soils that are 20 to 40 inches deep to basalt
 Soils that have a bouldery surface

» Soils that have a hardpan at a depth of 20 to 40
inches

» Emdent soils

» Colockum soils

» Conconully soils

* Rock outcrop

Major Uses

Livestock grazing, wildlife habitat, watershed, and
recreation
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Use and Management
Livestock grazing

» The Achimin soil is too steep for pond construction.
Water tanks, springs, wells, or pipeline systems are
more effective than ponds for providing water for
livestock.

» The Calcic Pachic Haploxerolls have a high water
table at certain times of the year that limits use of the
soils.

» The Calcic Pachic Haploxerolls are too permeable
for successful pond installation unless special liners or
sealants are used to reduce seepage.

Irrigated cropland

« If this unit is used for irrigated crops, it is limited by
steepness of slope and water erosion and by wetness
of the Calcic Pachic Haploxerolls.

3—Aeneas fine sandy loam, 0to 5
percent slopes

Composition

Aeneas soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Setting

Position on landscape: Terraces

Parent material: Glacial outwash mixed with loess in
the upper part

Slope range: 0 to 5 percent

Elevation: 800 to 1,900 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 10 inches—grayish brown fine sandy loam

Subsoil:
10 to 27 inches—pale brown fine sandy loam

Substratum:
27 to 60 inches—light brownish gray and multicolored
sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Permeability: Moderately rapid over rapid
Available water capacity: Moderately high
Potential rooting depth: More than 60 inches
Runoff: Slow
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Hazard of water erosion: Cropland—slight;
woodland—slight
Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

* Ellisforde soils

» Cashmere and Farrell soils
» Cashmont soils

» Pogue soils

» Skaha soils

 Strat soils

Major Uses

Livestock grazing, irrigated orchards, irrigated
cropland, irrigated hay and pasture, nonirrigated
cropland, wildlife habitat, recreation, watershed,
and building site development

Use and Management
Livestock grazing

 This solil is too sandy to support the sidewalls of
trenches for conventional pipeline installation.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
wind erosion.

4—Aeneas fine sandy loam, 5to 10
percent slopes

Composition

Aeneas soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terraces

Parent material: Glacial outwash with loess in the
upper part

Slope range: 5 to 10 percent

Elevation: 800 to 1,900 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 10 inches—grayish brown fine sandy loam

Subsoil:
10 to 27 inches—pale brown fine sandy loam

Soil Survey of

Substratum:
27 to 60 inches—light brownish gray and multicolored
sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid over rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Hazard of water erosion: Cropland—slight or
moderate; rangeland—slight

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

Ellisforde soils

* Quincy soils

» Cashmere and Farrell soils
» Skaha soils

» Pogue soils

» Cashmont soils

Strat soils

Major Uses

Livestock grazing; nonirrigated cropland; irrigated
cropland, orchards, and hay and pasture;
recreation; watershed; wildlife habitat; and building
site development

Use and Management
Livestock grazing

 This solil is too sandy to support the sidewalls of
trenches for conventional pipeline installation.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and wind erosion.

5—Ahtanum silt loam, 0 to 3 percent
slopes

Composition

Ahtanum soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Flood plains and depressional
areas, including backswamps of streams
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Parent material: Alluvium derived from volcanic ash
and loess

Slope range: 0 to 3 percent

Elevation: 1,100 to 2,800 feet

Average annual precipitation: 10 to 14 inches

Average annual air temperature: 47 to 51
degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 12 inches—grayish brown, calcareous silt
loam

Upper part of subsoil:

12 to 24 inches—light brownish gray, calcareous
silt loam

24 to 25 inches—light brownish gray hardpan

Lower part of subsoil:
25 to 60 inches—light gray and gray, calcareous silt
loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to a
hardpan)

Drainage class: Somewhat poorly drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Very slow

Hazard of water erosion: Cropland—slight;
rangeland—slight

Hazard of wind erosion (bare surface): Moderate

Water table: Present in November through August
(see “Water Features” table)

Salinity: Moderate from the surface to a depth of 60
inches

Contrasting Inclusions

* Poween soils
» Gooseflats soils
* Nespelem soils

Major Uses
Livestock grazing and wildlife habitat
Use and Management
Livestock grazing

» The soil is affected by salt. If the range is in poor
condition, salts concentrate on the bare surface as a
result of evaporation.

» Reseeding is very difficult. Only salt-tolerant species
should be used.
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Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
rooting depth, wetness, and excess salts.

6—Aits silt loam, dry, 5 to 20 percent
slopes

Composition

Aits soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Toeslopes of hills and
mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 5 to 20 percent

Elevation: 2,000 to 4,000 feet

Average annual precipitation: 20 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1.5 inches thick

Surface layer:
0 to 4 inches—yellowish brown silt loam

Upper part of subsoil:
4 to 13 inches—light yellowish brown silt loam

Lower part of subsoil:
13 to 27 inches—pale brown gravelly loam

Substratum:
27 to 60 inches—yellowish brown dense glacial till that
crushes to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Slow or medium

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—moderate or
severe; forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Kiehl soils
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» Newbell soils

* Republic soils
» Elbowlake soils
» Koepke soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
grand fir—readily; ponderosa pine and western
larch—periodically

Limitations for planting: None

Management consideration:

» Accumulated snow can bend or break small trees.

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited
by steepness of slope, rooting depth, and water
erosion.

7—Ai.ts silt loam, dry, 20 to 40 percent
slopes

Composition

Aits soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 20 to 40 percent

Elevation: 2,000 to 4,000 feet

Average annual precipitation: 20 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1.5 inches thick

Surface layer:
0 to 4 inches—yellowish brown silt loam

Soil Survey of

Upper part of subsoil:
4 to 13 inches—light yellowish brown silt loam

Lower part of subsoil:
13 to 27 inches—pale brown gravelly loam

Substratum:
27 to 60 inches—yellowish brown dense glacial till that
crushes to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Very rapid or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—severe or very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

Kiehl soils

* Newbell soils
Republic soils
Elbowlake soils
» Koepke soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
grand fir—readily; ponderosa pine and western
larch—periodically

Limitations for planting: None

8—Ai.its silt loam, sandy substratum,
0 to 8 percent slopes

Composition

Aits soil and similar soils: 85 percent
Contrasting inclusions: 15 percent
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Setting

Position on landscape: Stream terraces and valley
bottoms

Parent material: Alluvium derived from glacial till
with a mantle of volcanic ash 7 to 14 inches
thick

Slope range: 0 to 8 percent

Elevation: 2,000 to 2,300 feet

Average annual precipitation: 20 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1.5 inches thick

Surface layer:
0 to 4 inches—brown silt loam

Upper part of subsoil:
4 to 12 inches—pale brown gravelly loam

Lower part of subsoil:
12 to 33 inches—very pale brown gravelly sandy
loam

Upper part of substratum:
33 to 42 inches—very pale brown gravelly sandy
loam

Lower part of substratum:
42 to 60 inches—light brownish gray very gravelly
sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate over moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—slight or
moderate; forestland—slight

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Kiehl soils

 Soils that are somewhat poorly drained or
moderately well drained

» Parmenter soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat
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Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
grand fir—readily; western larch and western
redcedar—periodically

Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

9—Anders silt loam, 0 to 8 percent slopes

Composition

Anders soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Plateaus

Parent material: Loess

Slope range: 0 to 8 percent

Elevation: 1,900 to 2,700 feet

Average annual precipitation: 12 to 15 inches
Average annual air temperature: 47 to 49 degrees F
Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 14 inches—qgrayish brown and brown silt loam

Subsoil:
14 to 23 inches—brown gravelly silt loam

Bedrock:
23 to 27 inches—basalt

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Slow or medium

Hazard of water erosion: Cropland—slight or
moderate; rangeland—slight

Hazard of wind erosion (bare surface): Slight
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Contrasting Inclusions

» Bakeoven soils

* Olical soils

» Broadax soils

 Soils that have bedrock at a depth of 10 to 20
inches

Major Uses

Livestock grazing, watershed, wildlife habitat, and
recreation

Use and Management
Livestock grazing

* This soll is too shallow for pond construction.
Water tanks, springs, wells, or pipeline systems are
more effective than ponds for providing water for
livestock.

 This solil is too sandy to support the sidewalls of
trenches for conventional pipeline installation.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited
by water erosion, steepness of slope, and rooting
depth.

10—Andic Cryaquepts, 0 to 3 percent
slopes

Composition

Andic Cryaquepts and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Depressional areas in
moraines and mountains

Parent material: Alluvium mixed with volcanic ash

Slope range: 0 to 3 percent

Elevation: 3,000 to 5,000 feet

Average annual precipitation: 20 to 30 inches

Average annual air temperature: 40 to 42 degrees F

Frost-free period: 80 to 100 days

Reference Profile

Organic mat on surface: 1 inch thick

Upper part of surface layer:
0 to 9 inches—grayish brown silt loam

Lower part of surface layer:
9to 17 inches—qgray fine sandy loam

Soil Survey of

Subsoil:
17 to 22 inches—qrayish brown, gleyed gravelly
sandy loam

Substratum:
22 to 60 inches—stratified gray loamy sand over
multicolored extremely gravelly sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Poorly drained

Permeability: Moderate over rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Very slow

Snowpack: More than 1 foot—November through
April; more than 3 feet—December through March

Hazard of water erosion: Forestland—none or slight

Water table: Present in December through August
(see “Water Features” table)

Contrasting Inclusions

» Borosaprists
* Cryofluvents
» Manley and Resner soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, wildlife habitat, and wetland wildlife
habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Engelmann spruce,
subalpine fir, and lodgepole pine—readily;
Douglas-fir and western larch—periodically

Limitations for planting: None

11—Annum silt loam, 8 to 25 percent
slopes

Composition

Annum soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Broad summits and shoulders
of hills
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Parent material: Residuum derived from granitic rock
with a mantle of loess

Slope range: 8 to 25 percent

Elevation: 2,400 to 3,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 12 inches—dark grayish brown and grayish
brown silt loam

Upper part of subsoil:
12 to 24 inches—brown and yellowish brown silt
loam

Lower part of subsoil:
24 to 46 inches—strong brown clay loam

Substratum:
46 to 53 inches—light yellowish brown, calcareous
gravelly sandy loam

Bedrock:
53 to 63 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: High

Potential rooting depth: 40 to 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Cropland—moderate or
severe; rangeland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Morical soils
» Ginnis soils
* Broadax soils

Major Uses

Livestock grazing, nonirrigated cropland, recreation,
watershed, and wildlife habitat

Use and Management
Livestock grazing

* This soll is too steep for pond construction.

Water tanks, springs, wells, or pipeline systems are
more effective than ponds for providing water for
livestock.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.
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Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

12—Annum silt loam, 8 to 25 percent
north slopes

Composition

Annum soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: North- and east-facing
shoulders of hills

Parent material: Residuum derived from granitic rock
with a mantle of loess

Slope range: 8 to 25 percent

Elevation: 2,400 to 3,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 15 inches—grayish brown silt loam

Upper part of subsoil:
15 to 24 inches—light yellowish brown silt loam

Lower part of subsoil:
24 to 45 inches—light yellowish brown sandy clay
loam

Substratum:
45 to 54 inches—pale brown, calcareous gravelly
loam

Bedrock:
54 to 64 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: High

Potential rooting depth: 40 to 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Cropland—moderate or
severe; rangeland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Morical soils
» Ginnis soils
* Broadax soils
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Major Uses

Livestock grazing, nonirrigated cropland, recreation,
watershed, and wildlife habitat

Use and Management
Livestock grazing

* This soll is too steep for pond construction. Water
tanks, springs, wells, or pipeline systems are more
effective than ponds for providing water for livestock.
 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

13—Annum silt loams complex, 8 to 25
percent slopes

Composition

Annum, north slopes, soil and similar soils: 45 percent
Annum, south slopes, soil and similar soils: 40 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Annum, north slopes—north-
and east-facing shoulders of hills; Annum, south
slopes—summits and south- and west-facing
shoulders of hills

Parent material: Residuum derived from granitic rock
with a mantle of loess

Slope range: 8 to 25 percent

Elevation: 2,400 to 3,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile
Annum, north slopes

Surface layer:
0 to 15 inches—qgrayish brown silt loam

Upper part of subsoil:
15 to 24 inches—light yellowish brown silt loam

Lower part of subsoil:
24 to 45 inches—Ilight yellowish brown sandy clay
loam

Substratum:
45 to 54 inches—pale brown, calcareous gravelly
loam

Soil Survey of

Bedrock:
54 to 64 inches—weathered granitic rock

Annum, south slopes

Surface layer:
0 to 12 inches—dark grayish brown and grayish
brown silt loam

Upper part of subsoil:
12 to 24 inches—brown and yellowish brown silt loam

Lower part of subsoil:
24 to 46 inches—strong brown clay loam

Substratum:
46 to 53 inches—light yellowish brown, calcareous
gravelly sandy loam

Bedrock:
53 to 63 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: High

Potential rooting depth: 40 to 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Cropland—moderate or
severe; rangeland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Morical soils
» Ginnis soils
* Broadax soils

Major Uses

Livestock grazing, nonirrigated cropland, recreation,
watershed, and wildlife habitat

Use and Management
Livestock grazing

» The soils in this unit are too steep for pond
construction. Water tanks, springs, wells, or pipeline
systems are more effective than ponds for providing
water for livestock.

» The soils in this unit are too permeable for
successful pond installation unless special liners or
sealants are used to reduce seepage.

Irrigated cropland

« If the soils in this unit are used for irrigated crops,
they are limited by steepness of slope and water
erosion.
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14—Apex silt loam, 5 to 20 percent slopes

Composition

Apex soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Footslopes and toeslopes of
hills and mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 5 to 20 percent

Elevation: 2,000 to 4,000 feet

Average annual precipitation: 18 to 22 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 3 inches—dark brown silt loam

Upper part of subsoil:
3 to 13 inches—brown and yellowish brown silt loam

Lower part of subsoil:
13 to 30 inches—pale brown gravelly loam

Substratum:
30 to 60 inches—brown dense glacial till that crushes
to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—moderate or
severe; forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Nevine and Newbell soils
Goddard and Kiehl soils
Inkler soils

Republic soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat
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Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
ponderosa pine—readily; western larch—
periodically

Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope, rooting depth, and water erosion.

15—Apex silt loam, 20 to 40 percent
slopes

Composition

Apex soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 20 to 40 percent

Elevation: 2,000 to 4,000 feet

Average annual precipitation: 18 to 22 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 3 inches—dark brown silt loam

Upper part of subsoil:
3 to 13 inches—brown and yellowish brown silt loam

Lower part of subsoil:
13 to 30 inches—pale brown gravelly loam

Substratum:
30 to 60 inches—brown dense glacial till that crushes
to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)
Drainage class: Well drained
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Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—severe or very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Nevine and Newbell soils
» Goddard and Kiehl soils
* Inkler soils

* Republic soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
ponderosa pine—readily; western larch—
periodically

Limitations for planting: None

16—Apex silt loam, 40 to 65 percent
slopes

Composition

Apex soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 40 to 65 percent

Elevation: 2,000 to 4,000 feet

Average annual precipitation: 18 to 22 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Soil Survey of

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 3 inches—dark brown silt loam

Upper part of subsoil:
3 to 13 inches—yellowish brown silt loam

Lower part of subsoil:
13 to 30 inches—pale brown gravelly loam

Substratum:
30 to 60 inches—brown dense glacial till that crushes
to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Forestland—very severe

Contrasting Inclusions

* Nevine and Newbell soils
Goddard and Kiehl soils
Inkler soils

Republic soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—unsafe because of
steepness of slope and use results in excessive
soil damage and erosion; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
ponderosa pine—readily; western larch—
periodically

Limitation for planting: Steepness of slope
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17—Apex loam, dry, 5 to 20 percent
slopes
Composition

Apex soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes and toeslopes of
hills and mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 5 to 20 percent

Elevation: 2,000 to 3,800 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 3 inches—grayish brown loam

Upper part of subsoil:
3 to 12 inches—brown loam

Lower part of subsoil:
12 to 27 inches—very pale brown gravelly sandy
loam

Substratum:
27 to 60 inches—brown dense glacial till that crushes
to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—moderate or
severe; forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Mineral soils
 Stapaloop soils
* Nevine soils
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Major Uses
Timber production, livestock grazing, recreation,
watershed, and wildlife habitat
Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
ponderosa pine—readily
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope, rooting depth, and water erosion.

18—Apex loam, dry, 20 to 40 percent
slopes

Composition

Apex soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes and footslopes of
hills and mountains

Parent material: Glacial till with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 20 to 40 percent

Elevation: 2,000 to 3,800 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 3 inches—grayish brown loam

Upper part of subsoil:
3 to 12 inches—brown loam

Lower part of subsoil:
12 to 27 inches—very pale brown gravelly sandy loam

Substratum:
27 to 60 inches—brown dense glacial till that crushes
to gravelly sandy loam
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Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—severe or very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Mineral soils
* Stapaloop soils
* Nevine soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
ponderosa pine—readily
Limitations for planting: None

19—Apex loam, dry, 40 to 65 percent
slopes

Composition

Apex soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Glacial till with a mantle of volcanic

ash
Slope range: 40 to 65 percent
Elevation: 2,000 to 3,800 feet
Average annual precipitation: 15 to 18 inches

Soil Survey of

Average annual air temperature: 42 to 46 degrees F
Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 3 inches—grayish brown loam

Upper part of subsoil:
3 to 12 inches—brown loam

Lower part of subsoil:
12 to 27 inches—very pale brown gravelly sandy loam

Substratum:
27 to 60 inches—brown dense glacial till that crushes
to gravelly sandy loam

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
dense glacial till)

Drainage class: Well drained

Permeability: Moderate over slow

Available water capacity: High

Effective rooting depth: 20 to 40 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Forestland—very severe

Contrasting Inclusions

* Mineral soils

Stapaloop soils

» Donavan and Republic soils
Inkler and Nevine soils
Merkel soils

Major Uses
Timber production, livestock grazing, recreation,
watershed, and wildlife habitat
Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
ponderosa pine—readily
Limitation for planting: Steepness of slope
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20—Aquic Xerofluvents, cool,0to 3
percent slopes

Composition

Aquic Xerofluvents and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Flood plains and low stream
terraces

Parent material: Alluvium underlain by reworked
glacial outwash in some areas

Slope range: 0 to 3 percent

Elevation: 1,600 to 4,000 feet

Average annual precipitation: 18 to 23 inches

Average annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 120 days

Reference Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 3 inches—grayish brown silt loam

Upper part of substratum:
3 to 15 inches—yellowish brown fine sandy loam

Lower part of substratum:
15 to 60 inches—stratified extremely gravelly coarse
sand to silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained and
somewhat poorly drained

Permeability: Moderate over rapid

Available water capacity: Moderate

Potential rooting depth: More than 60 inches

Runoff: Very slow

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—slight;
forestland—slight

Hazard of wind erosion (bare surface): Slight

Water table: Present in January through July (see
“Water Features” table)

Frequency, duration, and period of flooding:
Occasional, brief periods in February through May

Contrasting Inclusions
» Sanpoil soils
Major Uses

Timber production, livestock grazing, wildlife habitat,
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wetland wildlife habitat, watershed, and
recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Western larch and
Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this unit is used for irrigated crops, it is limited by
wetness.

21—Aquic Xerofluvents, moist, 0to 3
percent slopes

Composition

Aquic Xerofluvents and similar soils: 90 percent
Contrasting inclusions: 10 percent

Setting

Position on landscape: Flood plains and stream
terraces

Parent material: Alluvium underlain by glacial outwash
in some areas

Slope range: 0 to 3 percent

Elevation: 2,000 to 4,000 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 43 to 46 degrees F

Frost-free period: 90 to 120 days

Reference Profile

Surface layer:
0 to 5 inches—grayish brown sandy loam

Substratum:

5 to 15 inches—grayish brown very gravelly coarse
sand

15 to 25 inches—light gray sand

25 to 35 inches—light gray silt loam

35 to 40 inches—Ilight brownish gray very gravelly

loamy sand

40 to 52 inches—Ilight brownish gray gravelly loamy
sand

52 to 60 inches—brown very gravelly loamy coarse
sand
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Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained and
somewhat poorly drained

Permeability: Moderately rapid over rapid

Available water capacity: Moderate

Potential rooting depth: More than 60 inches

Runoff: Slow

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—slight;
forestland—slight

Hazard of wind erosion (bare surface): Severe

Water table: Present in January through July (see
“Water Features” table)

Frequency, duration, and period of flooding:
Occasional, brief periods in February through
May

Contrasting Inclusions
» Sanpoil soils
Major Uses

Timber production, livestock grazing, recreation,
watershed, wildlife habitat, and wetland wildlife
habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Western redcedatr,
Douglas-fir, and grand fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this unit is used for irrigated crops, it is limited by
wetness.

22—Aquic Xerofluvents, warm, 0 to 3
percent slopes

Composition

Aquic Xerofluvents and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Flood plains and low stream
terraces

Soil Survey of

Parent material: Alluvium underlain by reworked
glacial outwash in some areas

Slope range: 0 to 3 percent

Elevation: 1,300 to 2,500 feet

Average annual precipitation: 14 to 18 inches

Average annual air temperature: 46 to 49 degrees F

Frost-free period: 100 to 130 days

Reference Profile
Organic mat on surface: 1.5 inches thick

Surface layer:
0 to 15 inches—brown fine sandy loam

Upper part of substratum:
15 to 43 inches—yellowish brown fine sandy loam

Lower part of substratum:
43 to 60 inches—stratified extremely gravelly coarse
sand to silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained and
somewhat poorly drained

Permeability: Moderately rapid over rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Very slow

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—slight;
forestland—slight

Hazard of wind erosion (bare surface): Severe

Water table: Present in January through July
(see “Water Features” table)

Frequency, duration, and period of flooding:
Occasional, brief periods in February through
May

Contrasting Inclusions

 Soils that are frequently flooded
 Soils that are poorly drained or very poorly drained
* Riverwash

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable
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Silviculture

Potential for natural regeneration: Ponderosa pine and
Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this unit is used for irrigated crops, it is limited by
wetness.

23—Badge very stony silt loam, 25 to 65
percent slopes

Composition

Badge soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes and backslopes of
plateau escarpments

Parent material: Colluvium derived from basalt mixed
with loess

Slope range: 25 to 65 percent

Elevation: 1,500 to 2,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 51 degrees F

Frost-free period: 110 to 150 days

Rock fragments on surface: Stones cover 3 to 15
percent

Typical Profile

Surface layer:
0 to 10 inches—dark grayish brown very stony silt
loam

Upper part of subsoil:
10 to 23 inches—yellowish brown very gravelly clay
loam

Lower part of subsoil:
23 to 38 inches—brown very stony clay loam

Substratum:
38 to 60 inches—Ilight yellowish brown extremely
cobbly silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Rangeland—moderate or
severe
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Hazard of wind erosion (bare surface): Slight
Contrasting Inclusions

» Bakeoven soils

 Soils that have basalt at a depth of 10 to 40 inches
» Timentwa soils

* Rubble land

* Rock outcrop

Major Uses

Livestock grazing, recreation, watershed, and wildlife
habitat

Use and Management
Livestock grazing

 This unit is too steep for pond construction, range
seeding, brush management using ground equipment,
and normal fencing practices.

* Livestock tend to concentrate in the less steep areas
of the unit.

24—Badge-Rubble land complex, 25 to 65
percent slopes

Composition

Badge soil and similar soils: 65 percent
Rubble land: 20 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes and backslopes of
plateau escarpments

Parent material: Colluvium derived from basalt mixed
with loess

Slope range: 25 to 65 percent

Elevation: 1,600 to 2,200 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 51 degrees F

Frost-free period: 110 to 150 days

Rock fragments on surface: Badge—stones cover
3 to 15 percent

Badge Soil
Typical Profile

Surface layer:
0 to 10 inches—dark grayish brown very stony silt
loam

Upper part of subsoil:
10 to 23 inches—yellowish brown very gravelly clay
loam

Lower part of subsoil:
23 to 38 inches—brown very stony clay loam
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Substratum:
38 to 60 inches—Ilight yellowish brown extremely
cobbly silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Rangeland—moderate or
severe

Hazard of wind erosion (bare surface): Slight

Rubble Land

Description of areas: Unconsolidated basalt gravel,
cobbles, stones, and boulders

Contrasting Inclusions

» Bakeoven soils

» Timentwa soils

 Soils that have basalt at a depth of 20 to 40 inches
* Rock outcrop

Major Uses

Livestock grazing, recreation, watershed, and wildlife
habitat

Use and Management
Livestock grazing

 This unit is too steep for pond construction, range
seeding, brush management using ground
equipment, and normal fencing practices.

* Livestock tend to concentrate in the less steep
areas of the unit.

25—Badland

This map unit consists of moderately steep to
very steep, barren terrace escarpments dissected
by many intermittent drainageways. Slopes range
from 25 to 100 percent or more. The geologic
material consists of highly eroded glacial lake
sediment and loamy glaciofluvial material. Runoff
is very rapid, and the hazard of water erosion is
very severe. This unit supports little, if any,
vegetation because of the rate of erosion. Included
in this unit are small areas that support a very sparse
cover of big sagebrush, bluebunch wheatgrass, and
forbs.

Soil Survey of

26—Bakeoven very cobbly silt loam,
2 to 25 percent slopes

Composition

Bakeoven soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Plateaus

Parent material: Residuum and colluvium derived from
basalt mixed with loess

Slope range: 2 to 25 percent

Elevation: 1,800 to 2,700 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 3 inches—brown very cobbly silt loam

Subsoil:
3 to 7 inches—brown very cobbly silt loam

Bedrock:
7 to 11 inches—basalt

Soil Properties and Qualities

Depth class: Very shallow (4 to 10 inches to bedrock)
Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 4 to 10 inches

Runoff: Slow

Hazard of water erosion: Rangeland—slight

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

 Soils that have bedrock at a depth of 10 to 20
inches

» Anders soils

* Olical soils

» Timentwa soils

* Rock outcrop

Major Uses

Livestock grazing, wildlife habitat, watershed, and
recreation

Use and Management
Livestock grazing

» The soil is too shallow for most uses. Fences require
special designs, pipelines cannot be buried below the
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frostline, ponds are not feasible, and seeding and
brush management are not practical.

27—Bakeoven-Olical complex, 0 to 30
percent slopes

Composition

Bakeoven soil and similar soils: 60 percent
Olical soil and similar soils: 25 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Bakeoven—basalt plateaus;
Olical—mounds on basalt plateaus that have
patterned ground topography

Parent material: Bakeoven—residuum and colluvium
derived from basalt mixed with loess; Olical—
loess mixed with material weathered from basalt

Slope range: 0 to 30 percent

Elevation: 2,300 to 2,700 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile
Bakeoven

Surface layer:
0 to 3 inches—brown very cobbly silt loam

Subsoil:
3 to 7 inches—brown very cobbly silt loam

Bedrock:
7 to 11 inches—basalt

Olical

Surface layer:
0 to 15 inches—brown silt loam

Upper part of subsoil:
15 to 23 inches—light yellowish brown silt loam

Middle part of subsoil:
23 to 38 inches—light yellowish brown, calcareous
gravelly silt loam

Lower part of subsoil:
38 to 51 inches—light yellowish brown, calcareous
gravelly loam

Bedrock:
51 to 55 inches—basalt

Soil Properties and Qualities

Depth class: Bakeoven—very shallow (4 to 10 inches
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to bedrock); Olical—deep (40 to 60 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Bakeoven—very low;
Olical—high

Potential rooting depth: Bakeoven—4 to 10 inches;
Olical—40 to 60 inches

Runoff: Slow or medium

Hazard of water erosion on rangeland: Bakeoven—
slight; Olical—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Rock outcrop
 Soils that have bedrock at a depth of 10 to 20 inches
» Anders soils that have bedrock at a depth of 20 to
40 inches

Major Uses

Livestock grazing, wildlife habitat, watershed, and
recreation

Use and Management
Livestock grazing

 This unit is too steep for pond construction. Water
tanks, springs, wells, or pipeline systems are more
effective than ponds for providing water for livestock.
» The Bakeoven soil is too shallow for most uses.
Fences require special designs, pipelines cannot be
buried below the frostline, ponds are not feasible, and
seeding and brush management are not practical.

» The Olical soil is too sandy to support the sidewalls
of trenches for conventional pipeline installation.

» The Olical soil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

28—Bakeoven-Timentwa-Rock outcrop
complex, 0 to 30 percent slopes

Composition

Bakeoven soil and similar soils: 40 percent
Timentwa soil and similar soils: 30 percent
Rock outcrop: 15 percent

Contrasting inclusions: 15 percent

Setting

Position on landscape: Bakeoven—glacially scoured
areas on basalt plateaus; Timentwa—qglacial till
plains and moraines on basalt plateaus

Parent material: Bakeoven—residuum and colluvium



70

derived from basalt mixed with loess; Timentwa—
glacial till derived mainly from basalt with a mantle
of loess and volcanic ash

Slope range: Bakeoven—oO0 to 30 percent; Timentwa—
0 to 25 percent

Elevation: 2,200 to 2,900 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 140 days

Bakeoven Soil
Typical profile

Surface layer:
0 to 3 inches—brown very cobbly silt loam

Subsoil:
3 to 7 inches—brown very cobbly silt loam

Bedrock:
7 to 11 inches—basalt

Soil properties and qualities

Depth class: Very shallow (4 to 10 inches to bedrock)
Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 4 to 10 inches

Runoff: Slow or medium

Hazard of water erosion: Rangeland—slight

Hazard of wind erosion (bare surface): Slight

Timentwa Soil
Typical profile

Surface layer:
0 to 18 inches—dark grayish brown and grayish brown
loam

Upper part of subsoil:
18 to 28 inches—brown gravelly loam

Middle part of subsoil:
28 to 41 inches—pale brown gravelly loam

Lower part of subsoil:
41 to 56 inches—light brownish gray and pale brown,
calcareous cobbly sandy loam

Substratum:
56 to 60 inches—Ilight brownish gray hardpan

Soil properties and qualities

Depth class: Deep (40 to 60 inches to a hardpan)
Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderately high
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Potential rooting depth: 40 to 60 inches

Runoff: Slow or medium

Hazard of water erosion: Rangeland—slight or
moderate

Hazard of wind erosion (bare surface): Slight

Rock Outcrop
Kind of rock: Basalt
Contrasting Inclusions

* Soils that are similar to the Timentwa soil but are
moderately well drained

 Soils that have bedrock at a depth of 10 to 40
inches

 Soils that have a very gravelly subsoil

» Emdent soils

 Soils that have a hardpan at a depth of 20 to 40
inches

 Soils that have a bouldery or very bouldery surface

Major Uses

Livestock grazing, recreation, watershed, and wildlife
habitat

Use and Management
Livestock grazing

 This unit is too steep for pond construction. Water
tanks, springs, wells, or pipeline systems are more
effective than ponds for providing water for livestock.
» The Bakeoven soil is too shallow for most uses.
Fences require special designs, pipelines cannot be
buried below the frostline, ponds are not feasible, and
seeding and brush management are not practical.

29—Baldknob-Thout, dry-Rock outcrop
complex, 5to 20 percent slopes

Composition

Baldknob soil and similar soils: 40 percent
Thout soil and similar soils: 25 percent
Rock outcrop: 20 percent

Contrasting inclusions: 15 percent

Setting

Position on landscape: Shoulders and ridges of
mountains

Parent material: Residuum and colluvium derived from
rhyodacite and quartz latite with some glacial till
and a component of loess and volcanic ash

Slope range: 5 to 20 percent

Elevation: 2,200 to 4,200 feet

Average annual precipitation: 15 to 20 inches
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Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Rock fragments on surface: Baldknob—stones cover
3 to 15 percent

Baldknob Saoil
Typical profile

Surface layer:
0 to 4 inches—brown very stony loam

Upper part of subsoil:
4 to 9 inches—brown very gravelly loam

Lower part of subsoil:
9 to 14 inches—yellowish brown extremely gravelly
loam

Bedrock:
14 to 18 inches—rhyodacite

Soil properties and qualities

Depth class: Shallow (10 to 20 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 10 to 20 inches

Runoff: Slow or medium

Hazard of water erosion: Slight or moderate

Hazard of wind erosion (bare surface): Slight

Snowpack: More than 1 foot—December through
March; more than 3 feet—none

Thout Soil
Typical profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 4 inches—grayish brown gravelly loam

Subsoil:
4 to 26 inches—pale brown very gravelly loam

Bedrock:
26 to 30 inches—rhyodacite

Soil properties and qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Runoff: Slow or medium

Hazard of water erosion: Slight or moderate

Hazard of wind erosion (bare surface): Slight
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Snowpack: More than 1 foot—December through
March; more than 3 feet—none

Rock Outcrop
Kind of rock: Rhyodacite and quartz latite
Contrasting Inclusions

* Inkler and Nevine soils

 Soils that have bedrock at a depth of 40 to 60
inches

* Lithic Xerochrepts

» Johntom and Northstar soils

Major Uses

Marginal timber production, livestock grazing, wildlife
habitat, watershed, and recreation

Use and Management
Livestock grazing

* The soils in this unit are too shallow for most uses.
Fences require special designs, pipelines cannot be
buried below the frostline, ponds are not feasible, and
seeding and brush management are not practical.

30—Baldknob-Thout, dry-Rock outcrop
complex, 20 to 65 percent slopes

Composition

Baldknob soil and similar soils: 40 percent
Thout soil and similar soils: 25 percent
Rock outcrop: 20 percent

Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes and shoulders of
hills and mountains

Parent material: Residuum and colluvium derived from
rhyodacite and quartz latite with some glacial till
and a component of loess and volcanic ash

Slope range: 20 to 65 percent

Elevation: 2,200 to 4,200 feet

Average annual precipitation: 15 to 20 inches

Average annual air temperature: 42 to 46 degrees F

Frost-free period: 90 to 120 days

Rock fragments on surface: Baldknob—stones cover
3 to 15 percent

Baldknob Sail
Typical profile

Surface layer:
0 to 4 inches—brown very stony loam
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Upper part of subsoil:
4 to 9 inches—brown very gravelly loam

Lower part of subsoil:
9 to 14 inches—yellowish brown extremely gravelly
loam

Bedrock:
14 to 18 inches—rhyodacite

Soil properties and qualities

Depth class: Shallow (10 to 20 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 10 to 20 inches

Runoff: Medium to very rapid

Hazard of water erosion: Moderate to very severe

Hazard of wind erosion (bare surface): Slight

Snowpack: More than 1 foot—December through
March; more than 3 feet—none

Thout Soil
Typical profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 4 inches—grayish brown gravelly loam

Subsoil:
4 to 26 inches—pale brown very gravelly loam

Bedrock:
26 to 30 inches—rhyodacite

Soil properties and qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Runoff: Medium to very rapid

Hazard of water erosion: Moderate to very severe

Hazard of wind erosion (bare surface): Slight

Snowpack: More than 1 foot—December through
March; more than 3 feet—none

Rock Outcrop

Kind of rock: Rhyodacite and quartz latite

Contrasting Inclusions

* Inkler and Nevine soils
 Soils that have bedrock at a depth of 40 to 60
inches
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* Lithic Xerochrepts
» Johntom and Northstar soils

Major Uses

Marginal timber production, livestock grazing, wildlife
habitat, watershed, and recreation

Use and Management
Livestock grazing

 This unit is too steep for pond construction, range
seeding, brush management using ground equipment,
and normal fencing practices. Livestock tend to
concentrate in the less steep areas of the unit.

* The soils in this unit are too shallow for most uses.
Fences require special designs, pipelines cannot be
buried below the frostline, ponds are not feasible, and
seeding and brush management are not practical.

31—Barnellcreek silt loam, 5to 15
percent slopes

Composition

Barnellcreek soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes and toeslopes of
mountains

Parent material: Volcanic ash over glacial till

Slope range: 5 to 15 percent

Elevation: 3,200 to 4,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 26 inches—grayish brown and brown silt loam

Subsoil:
26 to 42 inches—yellowish brown gravelly sandy loam

Substratum:
42 to 60 inches—light gray dense glacial till that
crushes to very gravelly sandy loam

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to dense glacial
till)

Drainage class: Moderately well drained

Permeability: Moderate over slow
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Available water capacity: High

Effective rooting depth: 40 to 60 inches

Runoff: Slow or medium

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—moderate or
severe; forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Water table: Present in January through May (see
“Water Features” table)

Contrasting Inclusions

» Koepke soils
* Republic soils
* Louploup soils
* Nevine soils

* Ret soils

Major Uses

Timber production, livestock grazing, nonirrigated hay
and pasture, recreation, watershed, and wildlife
habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine,
western larch, and Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

32—Bearspring loam, 20 to 40 percent
slopes
Composition

Bearspring soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes and footslopes of
hills and mountains

Parent material: Colluvium and residuum derived from
granitic rock mixed with a component of loess and
volcanic ash

Slope range: 20 to 40 percent
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Elevation: 2,000 to 4,500 feet

Average annual precipitation: 15 to 20 inches
Average annual air temperature: 43 to 44 degrees F
Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 12 inches—grayish brown and brown loam

Upper part of subsoil:
12 to 22 inches—pale brown gravelly loam

Lower part of subsoil:
22 to 35 inches—pale brown very gravelly sandy
loam

Upper part of substratum:
35 to 50 inches—Ilight yellowish brown very cobbly
sandy loam

Lower part of substratum:
50 to 60 inches—Ilight yellowish brown very gravelly
loamy coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—severe or very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Dinkelman soils

* Mineral soils

» Ohscow and Canteen soils

 Soils that have a very stony surface

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable
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Silviculture

Potential for natural regeneration: Douglas-fir—readily;
ponderosa pine—periodically
Limitations for planting: None

33—Bearspring cobbly loam, 40 to 65
percent slopes

Composition

Bearspring soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Colluvium derived from granitic rock
with a component of loess and volcanic ash

Slope range: 40 to 65 percent

Elevation: 1,900 to 4,600 feet

Average annual precipitation: 15 to 20 inches

Average annual air temperature: 43 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Upper part of surface layer:
0 to 6 inches—grayish brown cobbly loam

Lower part of surface layer:
6 to 11 inches—brown gravelly loam

Upper part of subsoil:
11 to 19 inches—pale brown gravelly loam

Lower part of subsoil:
19 to 27 inches—pale brown very gravelly sandy loam

Upper part of substratum:
27 to 50 inches—pale brown very cobbly sandy loam

Lower part of substratum:
50 to 60 inches—Ilight yellowish brown extremely
gravelly coarse sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Forestland—severe or very
severe
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Contrasting Inclusions

» Dinkelman soils

* Mineral soils

» Ohscow and Canteen soils

Soils that have a very stony surface

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—unsafe because of
steepness of slope and use results in excessive
soil damage and erosion; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir—
readily; ponderosa pine—periodically

Limitations for planting: Rock fragments in the soil
and steepness of slope

34—Bernhill loam, dry, 0 to 5 percent
slopes

Composition

Bernhill soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Ground moraines and till
plains

Parent material: Glacial till, including glacial lake
sediment mixed with volcanic ash and loess

Slope range: 0 to 5 percent

Elevation: 1,500 to 2,000 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile

Organic mat on surface: 1 inch thick

Surface layer:
0 to 4 inches—grayish brown loam

Upper part of subsoil:
4 to 14 inches—pale brown loam
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Subsurface layer:
14 to 27 inches—light gray loam

Lower part of subsoil:
27 to 36 inches—light yellowish brown clay loam

Substratum:
36 to 60 inches—Ilight gray gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Slow

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—slight;
forestland—slight

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Glenrose and Hunters soils
» Donavan soils
» Cedonia soils

Major Uses

Timber production, livestock grazing, nonirrigated
cropland, nonirrigated hay and pasture, wildlife
habitat, watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
readily; Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
water erosion.

35—Bernhill loam, dry, 5 to 20 percent
slopes

Composition

Bernhill soil and similar soils: 80 percent
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Contrasting inclusions: 20 percent

Setting

Position on landscape: Till plains, ground moraines,
and toeslopes of hills

Parent material: Glacial till derived from mixed
sources, including glacial lake sediment with
volcanic ash and loess

Slope range: 5 to 20 percent

Elevation: 1,500 to 3,000 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 4 inches—grayish brown loam

Upper part of subsoil:
4 to 14 inches—pale brown loam

Subsurface layer:
14 to 27 inches—light gray loam

Lower part of subsoil:
27 to 36 inches—light yellowish brown clay loam

Substratum:
36 to 60 inches—Ilight gray gravelly sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—moderate or
severe; forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Hudnut soils
» Donavan soils
* Neuske soils
» Apex soils

* Republic soils

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation
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Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
readily; Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

36—Beverly gravelly loamy sand, 2 to 25
percent slopes

Composition

Beverly soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Alluvial fans

Parent material: Recent alluvium

Slope range: 2 to 25 percent

Elevation: 800 to 1,800 feet

Average annual precipitation: 9 to 12 inches
Average annual air temperature: 49 to 51 degrees F
Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 6 inches—brown gravelly loamy sand

Upper part of substratum:
6 to 17 inches—pale brown gravelly loamy sand

Middle part of substratum:
17 to 31 inches—pale brown very gravelly sand

Lower part of substratum:
31 to 60 inches—multicolored extremely gravelly
coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Rapid

Available water capacity: Low

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Hazard of water erosion: Cropland—slight or
moderate; rangeland—slight or moderate
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Hazard of wind erosion (bare surface): Severe
Frequency of flooding: Rare

Contrasting Inclusions

* Quincy soils

» Pogue soils

» Aeneas soils
 Strat soils

» Cashmere soils
» Cashmont soils

Major Uses

Livestock grazing, irrigated hay and pasture, irrigated
orchards, recreation, watershed, wildlife habitat,
and building site development

Use and Management
Livestock grazing

 This solil is too sandy to support the sidewalls of
trenches for conventional pipeline installation.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope, droughtiness, and fast infiltration.

37—Bisbee loamy fine sand, warm,
0 to 20 percent slopes

Composition

Bisbee soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Terraces

Parent material: Sandy glacial outwash locally
reworked by wind

Slope range: 0 to 20 percent

Elevation: 1,400 to 3,400 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 46 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 5 inches—brown loamy fine sand

Upper part of substratum:
5 to 40 inches—pale brown and very pale brown
loamy fine sand
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Lower part of substratum:
40 to 60 inches—light gray loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Moderately rapid over very rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—slight to severe;
forestland—slight or moderate

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

» Sacheen soils
Hudnut soils
Scala soils

» Karamin soils

» Springdale soils

Major Uses
Timber production, livestock grazing, wildlife habitat,
watershed, and recreation
Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and fast infiltration.

38—Bisbee loamy fine sand, warm,
20 to 40 percent slopes

Composition

Bisbee soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Terraces and terrace
escarpments
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Parent material: Sandy glacial outwash locally
reworked by wind

Slope range: 20 to 40 percent

Elevation: 1,400 to 3,400 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 46 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 5 inches—brown loamy fine sand

Upper part of substratum:
5 to 40 inches—pale brown and very pale brown
loamy fine sand

Lower part of substratum:
40 to 60 inches—light gray loamy fine sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Moderately rapid over very rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Forestland—moderate or
severe

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

» Sacheen soils
» Hudnut soils
» Scala soils
» Karamin soils
» Springdale soils that have a very gravelly sand
substratum
Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management

Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
periodically
Limitations for planting: None
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39—Boesel fine sandy loam, 0 to 3
percent slopes

Composition

Boesel soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Stream terraces and flood
plains

Parent material: Alluvium

Slope range: 0 to 3 percent

Elevation: 1,600 to 3,200 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile

Upper part of surface layer:
0 to 13 inches—dark brown fine sandy loam

Lower part of surface layer:
13 to 20 inches—brown fine sandy loam

Upper part of substratum:
20 to 29 inches—brown gravelly loamy sand

Lower part of substratum:
29 to 60 inches—brown very gravelly loamy sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Permeability: Moderately rapid over very rapid

Available water capacity: Moderate

Potential rooting depth: More than 60 inches

Runoff: Very slow

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—slight;
forestland—none or slight

Hazard of wind erosion (bare surface): Moderate

Water table: Present in February through May (see
“Water Features” table)

Frequency, duration, and period of flooding:
Occasional, brief periods in February through May

Contrasting Inclusions

» Cubcreek soils

» Soils that are very gravelly sand below a depth of
about 14 inches

» Aquic Xerofluvents and Ret soils

Major Uses

Current uses: Timber production, livestock grazing,
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nonirrigated hay and pasture, watershed, wildlife
habitat, and recreation

Potential uses: Nonirrigated cropland, irrigated
cropland, and irrigated hay and pasture

Use and Management
Timber Production

Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine and
Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
wind erosion and droughtiness.

40—Bong sandy loam, 0 to 30 percent
slopes

Composition

Bong soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terraces and terrace
escarpments

Parent material: Glacial outwash mixed with a minor
component of loess

Slope range: 0 to 30 percent

Elevation: 1,500 to 3,700 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 46 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile

Organic mat on surface: 1 inch thick

Surface layer:
0 to 8 inches—dark grayish brown sandy loam

Upper part of subsoil:
8 to 17 inches—yellowish brown sandy loam

Lower part of subsoil:
17 to 24 inches—light yellowish brown gravelly loamy
coarse sand

Substratum:
24 to 60 inches—Ilight yellowish brown sand
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Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Moderately rapid over very rapid

Available water capacity: Moderate

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—slight to severe;
forestland—slight or moderate

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

* Donavan soils
» Springdale soils
e Hudnut soils

Major Uses
Timber production, livestock grazing, wildlife habitat,
watershed, and recreation
Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited
by steepness of slope, droughtiness, and wind
erosion.

41—Bong sandy loam, 30 to 70 percent
slopes

Composition

Bong soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terrace escarpments

Parent material: Glacial outwash mixed with a minor
component of loess

Slope range: 30 to 70 percent
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Elevation: 1,500 to 3,700 feet

Average annual precipitation: 15 to 18 inches
Average annual air temperature: 46 to 48 degrees F
Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 8 inches—dark grayish brown sandy loam

Upper part of subsoil:
8 to 17 inches—yellowish brown sandy loam

Lower part of subsoil:
17 to 24 inches—light yellowish brown gravelly loamy
coarse sand

Substratum:
24 to 60 inches—Ilight yellowish brown sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Moderately rapid over very rapid

Available water capacity: Moderate

Potential rooting depth: More than 60 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Forestland—severe or very
severe

Contrasting Inclusions

» Donavan soils
» Springdale soils
e Hudnut soils

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—unsafe because of
steepness of slope and use results in excessive
soil damage and erosion; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
periodically
Limitation for planting: Steepness of slope
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42—Bong sandy loam, cool, 0to 8
percent slopes

Composition

Bong soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terraces

Parent material: Glacial outwash mixed with a minor
component of loess

Slope range: 0 to 8 percent

Elevation: 1,500 to 3,700 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 46 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 3 inches thick

Surface layer:
0 to 13 inches—grayish brown and brown sandy
loam

Subsoil:
13 to 21 inches—pale brown sandy loam

Upper part of substratum:
21 to 33 inches—light yellowish brown gravelly loamy
coarse sand

Lower part of substratum:
33 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Moderately rapid over very rapid

Available water capacity: Moderate

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—slight;
forestland—slight

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

» Garrison soils

» Bisbee soils

» Springdale soils
» Hudnut soils

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Soil Survey of

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited
by steepness of slope, droughtiness, and wind
erosion.

43—Borgeau loam, 8 to 30 percent
slopes

Composition

Borgeau soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes and footslopes of
foothills

Parent material: Glacial till and colluvium derived from
metamorphic rock mixed with a component of
loess and volcanic ash

Slope range: 8 to 30 percent

Elevation: 1,700 to 3,000 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 9 inches—very dark grayish brown loam

Subsoil:
9to 17 inches—brown very gravelly loam

Upper part of substratum:
17 to 34 inches—light yellowish brown very gravelly
loam

Lower part of substratum:
34 to 60 inches—Ilight yellowish brown extremely
gravelly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)
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Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Cropland—moderate or
severe; rangeland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Raisio soils
* Rufus soils
» Stevens soils

Major Uses

Livestock grazing, recreation, watershed, and wildlife
habitat

Use and Management
Livestock grazing

 This unit is too steep for pond construction. Water
tanks, springs, wells, or pipeline systems are more
effective than ponds for providing water for livestock.

Irrigated cropland

« If this unit is used for irrigated crops, it is limited by
steepness of slope and water erosion.

44—Borgeau loam, 30 to 65 percent
slopes

Composition

Borgeau soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of hills

Parent material: Glacial till and colluvium derived from
metamorphic rock mixed with a component of
loess and volcanic ash

Slope range: 30 to 65 percent

Elevation: 1,700 to 3,000 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 9 inches—very dark grayish brown loam

Subsoil:
9to 17 inches—brown very gravelly loam

81

Upper part of substratum:
17 to 34 inches—light yellowish brown very gravelly
loam

Lower part of substratum:
34 to 60 inches—Ilight yellowish brown extremely
gravelly loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Rapid or very rapid

Hazard of water erosion: Rangeland—severe or very
severe

Contrasting Inclusions

* Raisio soils

» Stevens soils that are thick and have fewer rock
fragments in the substratum

* Rock outcrop

Major Uses

Current uses: Livestock grazing, recreation,
watershed, and wildlife habitat
Potential use: Timber production

Use and Management
Livestock grazing

 This unit is too steep for pond construction,

range seeding, brush management using ground
equipment, and normal fencing practices. Livestock
tend to concentrate in the less steep areas of the
unit.

45—Borgeau-Rock outcrop complex,
30 to 65 percent slopes

Composition

Borgeau soil and similar soils: 55 percent
Rock outcrop: 25 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes and shoulders of
hills

Parent material: Glacial till and colluvium derived from
metamorphic rock mixed with a component of
loess and volcanic ash

Slope range: 30 to 65 percent
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Elevation: 1,700 to 3,000 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48
degrees F

Frost-free period: 100 to 130 days

Borgeau Soil
Typical profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 9 inches—very dark grayish brown loam

Subsoil:
9to 17 inches—dark brown very gravelly loam

Upper part of substratum:
17 to 34 inches—light yellowish brown very gravelly
loam

Lower part of substratum:
34 to 60 inches—Ilight yellowish brown extremely
gravelly loam

Soil properties and qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Rapid or very rapid

Hazard of water erosion: Rangeland—severe or very
severe

Rock Outcrop
Kind of rock: Phyllite, schist, slate, and graywacke

Contrasting Inclusions

» Raisio soils
» Rufus soils
» Stevens soils

Major Uses

Current uses: Livestock grazing, recreation,
watershed, and wildlife habitat
Potential use: Timber production

Use and Management
Livestock grazing

 This unit is too steep for pond construction,

range seeding, brush management using ground
equipment, and normal fencing practices. Livestock
tend to concentrate in the less steep areas of the
unit.

Soil Survey of

46—Borosaprists, 0 to 2 percent slopes

Composition

Borosaprists and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Lake basins, and
depressions in till plains, ground moraines, and
terraces

Parent material: Decomposed organic material over
alluvium or glacial lake sediment

Slope range: 0 to 2 percent

Elevation: 2,800 to 5,000 feet

Average annual precipitation: 17 to 30 inches

Average annual air temperature: 41 to 44 degrees F

Frost-free period: 80 to 100 days

Reference Profile

Surface tier:
0 to 8 inches—grayish brown mucky peat

Subsurface tier:
8 to 18 inches—very dark gray muck

Surface layer:
18 to 34 inches—very dark brown silt loam

Upper part of substratum:
34 to 44 inches—Ilight brownish gray silt loam

Lower part of substratum:
44 to 55 inches—light gray fine sandy loam

Bottom tier:
55 to 60 inches—black muck

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Ponded for long periods in February through
May

Hazard of water erosion: None

Water table: Present in January through December
(see “Water Features” table)

Contrasting Inclusions

» Andic Cryaquepts and Sanpoil soils
» Aquic Xerofluvents, Cryofluvents, and Ret soils

Major Uses
Wetland wildlife habitat and watershed
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Figure 4.—Area of Borosaprists, 0 to 2 percent slopes, that supports emergent wetland vegetation. Wellscreek soils are on forested

mountainside in background.

47—Bossburg muck, 0 to 2 percent
slopes
Composition

Bossburg soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Setting

Position on landscape: Backswamps of flood plains,
and depressions

Parent material: Alluvium derived from volcanic ash
Slope range: 0 to 2 percent

Elevation: 1,600 to 2,800 feet

Average annual precipitation: 12 to 18 inches
Average annual air temperature: 45 to 49 degrees F
Frost-free period: 100 to 150 days

Typical Profile

Upper part of surface layer:
0 to 6 inches—dark gray muck
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Lower part of surface layer:
6 to 13 inches—qgray silt loam

Upper part of substratum:
13 to 29 inches—light gray and white silt loam

Middle part of substratum:
29 to 45 inches—light gray fine sandy loam

Lower part of substratum:
45 to 60 inches—white very fine sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Ponded

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—none;
forestland—none

Hazard of wind erosion (bare surface): Slight

Water table: Present in January through December
(see “Water Features” table)

Frequency, duration, and period of flooding: Frequent,
long periods in February through May

Contrasting Inclusions

 Soils that are calcareous in the surface layer

» Narcisse and Poween soils

» Emdent soils

* Soils that are sandy below a depth of about 25
inches

Major Uses
Nonirrigated hay and pasture, wetland wildlife habitat,
livestock grazing, and recreation
Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable during the short
periods when the soil is dry; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Quaking aspen,
paper birch, and thinleaf alder—readily
Limitation for planting: Seasonal high water table

Soil Survey of

48—Broadax silt loam, dry, 0 to 8 percent
slopes
Composition

Broadax soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Broad summits of hills and
plateaus

Parent material: Loess

Slope range: 0 to 8 percent

Elevation: 2,500 to 2,900 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 11 inches—grayish brown silt loam

Upper part of subsoil:
11 to 17 inches—brown silt loam

Middle part of subsoil:
17 to 38 inches—yellowish brown, calcareous silt loam

Lower part of subsoil:
38 to 60 inches—yellowish brown, calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Hazard of water erosion: Cropland—slight or
moderate; rangeland—slight

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Annum soils
» Morical soils
* Anders soils

Major Uses

Nonirrigated cropland, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Livestock grazing

» There are no significant limitations for management
of this soil for this use.
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Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope.

49—Broadax silt loam, dry, 8 to 15
percent slopes

Composition

Broadax soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Broad summits of hills and
plateaus

Parent material: Loess

Slope range: 8 to 15 percent

Elevation: 2,500 to 2,900 feet

Average annual precipitation: 12 to 15 inches

Average annual air temperature: 47 to 49 degrees F

Frost-free period: 110 to 150 days

Typical Profile

Surface layer:
0 to 11 inches—grayish brown silt loam

Upper part of subsoil:
11 to 17 inches—brown silt loam

Middle part of subsoil:
17 to 38 inches—yellowish brown, calcareous silt loam

Lower part of subsoil:
38 to 60 inches—yellowish brown, calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Slow or medium

Hazard of water erosion: Cropland—moderate;
rangeland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Annum soils
» Morical soils
* Anders soils

Major Uses

Nonirrigated cropland, livestock grazing, recreation,
watershed, and wildlife habitat
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Use and Management
Livestock grazing

» There are no significant limitations for management
of this soil for this use.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

50—Brusher silt loam, 20 to 40 percent
slopes

Composition

Brusher soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes of mountains

Parent material: Volcanic ash over highly weathered
colluvium and residuum derived from granitic and
porphyritic volcanic rock

Slope range: 20 to 40 percent

Elevation: 2,300 to 4,000 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 3 inches thick

Surface layer:
0 to 3 inches—grayish brown silt loam

Upper part of subsoil:
3 to 9 inches—yellowish brown silt loam

Subsurface layer:
9 to 14 inches—Ilight yellowish brown loam

Middle part of subsoil:
14 to 24 inches—yellowish brown and light yellowish
brown loam

Lower part of subsoil:
24 to 50 inches—brown clay loam

Substratum:
50 to 60 inches—multicolored gravelly coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: High
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Potential rooting depth: More than 60 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—very severe;
forestland—severe or very severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

* Moscow soils

» Soils that do not have volcanic ash in the surface
layer

 Friedlander soils

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
grand fir—readily; ponderosa pine and western
larch—periodically

Limitations for planting: None

51—Brusher silt loam, moist, 5to 35
percent slopes

Composition

Brusher soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Concave footslopes and
toeslopes of mountains

Parent material: Volcanic ash over highly weathered
residuum, colluvium, and valley fill derived from
granitic and porphyritic volcanic rock

Slope range: 5 to 35 percent

Elevation: 2,600 to 4,000 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile

Organic mat on surface: 5 inches thick

Soil Survey of

Surface layer:
0 to 5 inches—grayish brown and brown silt loam

Upper part of subsoil:
5to 17 inches—pale brown silt loam

Middle part of subsoil:

17 to 37 inches—pale brown and yellowish brown
loam and sandy loam

37 to 51 inches—very pale brown sandy loam

Lower part of subsoil:
51 to 56 inches—pale brown loam

Substratum:
56 to 60 inches—multicolored gravelly coarse
sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: High

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—moderate to very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Aquic Xerofluvents

» Centralpeak and Moscow soils

» Canteen soils

 Dinkelman soils

 Soils that are somewhat poorly drained or poorly
drained

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir
and grand fir—readily; western larch—
periodically

Limitations for planting: None
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Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

52—Brusher silt loam, warm, 0 to 20
percent slopes

Composition

Brusher soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Toeslopes of mountains

Parent material: Volcanic ash over highly weathered
colluvium and residuum derived from granitic and
porphyritic volcanic rock

Slope range: 0 to 20 percent

Elevation: 2,300 to 3,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 3 inches thick

Surface layer:
0 to 3 inches—grayish brown silt loam

Upper part of subsoil:
3 to 9 inches—yellowish brown silt loam

Subsurface layer:
9 to 14 inches—Ilight yellowish brown loam

Middle part of subsoil:
14 to 24 inches—yellowish brown and light yellowish
brown loam

Lower part of subsoil:
24 to 50 inches—brown clay loam

Substratum:
50 to 60 inches—multicolored gravelly coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: High

Potential rooting depth: More than 60 inches

Runoff: Slow to rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—slight to severe;
forestland—slight or moderate
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Hazard of wind erosion (bare surface): Slight
Contrasting Inclusions

» Centralpeak soils

» Soils that do not have volcanic ash in the surface
layer

 Friedlander soils

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir—readily;
ponderosa pine and western larch—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

53—Brusher silt loam, warm, 20 to 40
percent slopes

Composition

Brusher soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes of mountains

Parent material: Volcanic ash over highly weathered
colluvium and residuum derived from granitic and
porphyritic volcanic rock

Slope range: 20 to 40 percent

Elevation: 2,300 to 3,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 43 to 45 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 3 inches thick

Surface layer:
0 to 3 inches—grayish brown silt loam

Upper part of subsoil:
3 to 9 inches—yellowish brown silt loam
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Subsurface layer:
9 to 14 inches—Ilight yellowish brown loam

Middle part of subsoil:
14 to 24 inches—yellowish brown and light yellowish
brown loam

Lower part of subsoil:
24 to 50 inches—brown clay loam

Substratum:
50 to 60 inches—multicolored gravelly coarse sand

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: High

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—severe or very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Centralpeak soils

» Soils that do not have volcanic ash in the surface
layer

 Friedlander soils

Major Uses

Timber production, livestock grazing, wildlife habitat,
watershed, and recreation

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir—readily;

ponderosa pine and western larch—periodically
Limitations for planting: None

54—Buhrig very stony loam, 20 to 40
percent slopes

Composition

Buhrig soil and similar soils: 85 percent

Soil Survey of

Contrasting inclusions: 15 percent
Setting

Position on landscape: Ridges, shoulders, and
backslopes of mountains

Parent material: Residuum and colluvium derived from

granitic rock, gneiss, and quartzite with a mantle
of volcanic ash and loess

Slope range: 20 to 40 percent

Elevation: 4,000 to 6,500 feet

Average annual precipitation: 20 to 30 inches

Average annual air temperature: 39 to 41 degrees F

Frost-free period: 80 to 100 days

Rock fragments on surface: Stones cover 3 to 15
percent

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 7 inches—light yellowish brown very stony loam

Subsaoil:

7 to 18 inches—light yellowish brown very cobbly loam

Substratum:
18 to 32 inches—light yellowish brown very cobbly
sandy loam

Bedrock:
32 to 36 inches—gneiss

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Runoff: Medium

Snowpack: More than 1 foot—November through
April; more than 3 feet—December through
March

Hazard of water erosion: Forestland—moderate

Contrasting Inclusions

» Codylake soils
Manley soils

» Mineral soils
* Pole soils

* Rock outcrop

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat
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Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Subalpine fir—
readily; Douglas-fir and lodgepole pine—
periodically

Limitation for planting: Rock fragments in the soll

55—Buhrig very stony loam, 40 to 65
percent slopes

Composition

Buhrig soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes of mountains

Parent material: Colluvium derived from granitic rock,
gneiss, and quartzite with a mantle of volcanic ash
and loess

Slope range: 40 to 65 percent

Elevation: 4,000 to 6,500 feet

Average annual precipitation: 20 to 30 inches

Average annual air temperature: 39 to 41 degrees F

Frost-free period: 80 to 100 days

Rock fragments on surface: Stones cover 3 to 15
percent

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 7 inches—light yellowish brown very stony loam

Subsoil:
7 to 18 inches—light yellowish brown very cobbly loam

Substratum:
18 to 32 inches—light yellowish brown very cobbly
sandy loam

Bedrock:
32 to 36 inches—gneiss

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

89

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Runoff: Rapid

Snowpack: More than 1 foot—November through
April; more than 3 feet—December through March

Hazard of water erosion: Forestland—severe

Contrasting Inclusions

» Codylake soils
» Manley soils

» Mineral soils
* Pole soils

* Rock outcrop

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Subalpine fir—
readily; Douglas-fir and lodgepole pine—
periodically

Limitations for planting: Rock fragments in the soil and
steepness of slope

56—Bubhrig silt loam, shaly substratum,
30 to 65 percent slopes

Composition

Buhrig soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Shoulders and backslopes of
mountains

Parent material: Residuum and colluvium derived from
metasedimentary rock with a mantle of volcanic
ash 7 to 14 inches thick

Slope range: 30 to 65 percent

Elevation: 4,000 to 4,700 feet

Average annual precipitation: 22 to 25 inches

Average annual air temperature: 39 to 41 degrees F

Frost-free period: 80 to 100 days
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Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 4 inches—yellowish brown silt loam

Subsoil:
4 to 13 inches—light yellowish brown silt loam

Upper part of substratum:
13 to 20 inches—pale brown extremely flaggy loam

Lower part of substratum:
20 to 31 inches—pale brown extremely channery
loam

Bedrock:
31 to 35 inches—graywacke

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Low

Potential rooting depth: 20 to 40 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—November through
April; more than 3 feet—December through
March

Hazard of water erosion: Forestland—severe or very
severe

Contrasting Inclusions

» Hartill soils
* Wilmont soils
* Rock outcrop

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Grand fir and
subalpine fir—readily; Douglas-fir and western
larch—periodically

Soil Survey of

57—Buhrig-Rock outcrop complex,
20 to 40 percent slopes

Composition

Buhrig soil and similar soils: 65 percent
Rock outcrop: 20 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Ridges, shoulders, and
backslopes of mountains

Parent material: Residuum and colluvium derived
from granitic rock, gneiss, and quartzite with a
mantle of volcanic ash

Slope range: 20 to 40 percent

Elevation: 4,000 to 6,500 feet

Average annual precipitation: 20 to 30 inches

Average annual air temperature: 39 to 41 degrees F

Frost-free period: 80 to 100 days

Rock fragments on surface: Buhrig—stones cover
3 to 15 percent

Buhrig Soil
Typical profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 7 inches—light yellowish brown very stony
loam

Subsoil:
7 to 18 inches—light yellowish brown very cobbly
loam

Substratum:
18 to 32 inches—light yellowish brown very cobbly
sandy loam

Bedrock:
32 to 36 inches—qgneiss

Soil properties and qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Runoff: Medium

Snowpack: More than 1 foot—November through
April; more than 3 feet—December through
March

Hazard of water erosion: Forestland—moderate
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Rock Outcrop

Kind of rock: Granitic rock, gneiss, diorite, and
quartzite

Contrasting Inclusions

» Codylake soils
» Manley soils

» Mineral soils
Pole soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Subalpine fir—
readily; Douglas-fir and lodgepole pine—
periodically

Limitations for planting: Rock outcrop and rock
fragments in the soil

58—Buhrig-Rock outcrop complex,
40 to 65 percent slopes

Composition

Buhrig soil and similar soils: 65 percent
Rock outcrop: 20 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes of mountains

Parent material: Colluvium derived from granitic
rock, gneiss, and quartzite with a mantle of
volcanic ash

Slope range: 40 to 65 percent

Elevation: 4,000 to 6,500 feet

Average annual precipitation: 20 to 30 inches

Average annual air temperature: 39 to 41
degrees F

Frost-free period: 80 to 100 days

Rock fragments on surface: Stones cover 3 to 15
percent
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Buhrig Soil
Typical profile

Surface layer:
0 to 7 inches—light yellowish brown very stony loam

Subsoil:
7 to 18 inches—light yellowish brown very cobbly
loam

Substratum:
18 to 32 inches—light yellowish brown very cobbly
sandy loam

Bedrock:
32 to 36 inches—gneiss

Soil properties and qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Very low

Potential rooting depth: 20 to 40 inches

Runoff: Rapid

Snowpack: More than 1 foot—November through
April; more than 3 feet—December through
March

Hazard of water erosion: Forestland—severe

Rock Outcrop

Kind of rock: Granitic rock, gneiss, diorite, and
quartzite

Contrasting Inclusions

» Codylake soils
» Manley soils
» Mineral soils
* Pole soils
Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Subalpine fir—



92

readily; Douglas-fir and lodgepole pine—
periodically

Limitations for planting: Rock outcrop, rock fragments
in the soil, and steepness of slope

59—Canteen silt loam, 20 to 40 percent
slopes
Composition

Canteen soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Footslopes and backslopes of
hills and mountains

Parent material: Residuum and colluvium derived from
granitic rock with a mantle of volcanic ash and
loess

Slope range: 20 to 40 percent

Elevation: 2,100 to 4,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 5 inches—brown silt loam

Upper part of subsoil:
5 to 13 inches—pale brown loam

Middle part of subsoil:
13 to 21 inches—very pale brown sandy loam

Lower part of subsoil:
21 to 34 inches—very pale brown coarse sandy loam

Substratum:
34 to 45 inches—very pale brown loamy coarse sand

Bedrock:
45 to 55 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: Moderately high

Potential rooting depth: 40 to 60 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—severe or very
severe; forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Soil Survey of

Contrasting Inclusions

» Ohscow soils

» Centralpeak soils
» Codylake soils

* Mineral soils

» Dinkelman soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
lodgepole pine—readily; ponderosa pine and
western larch—periodically

Limitations for planting: None

60—Canteen silt loam, 40 to 65 percent
slopes
Composition

Canteen soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Colluvium and residuum derived from
granitic rock with a mantle of volcanic ash and
loess

Slope range: 40 to 65 percent

Elevation: 2,100 to 4,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 5 inches—brown silt loam

Upper part of subsoil:
5 to 13 inches—pale brown loam

Middle part of subsoil:
13 to 21 inches—very pale brown sandy loam
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Lower part of subsoil:
21 to 34 inches—very pale brown coarse sandy
loam

Substratum:
34 to 45 inches—very pale brown loamy coarse
sand

Bedrock:
45 to 55 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: Moderately high

Potential rooting depth: 40 to 60 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Forestland—very severe

Contrasting Inclusions

» Ohscow soils

» Centralpeak soils
» Codylake soils

* Mineral soils

» Dinkelman soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
lodgepole pine—readily; ponderosa pine and
western larch—periodically

Limitation for planting: Steepness of slope

61—Canteen silt loam, cool, 20 to 40
percent slopes

Composition

Canteen soil and similar soils: 85 percent
Contrasting inclusions: 15 percent
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Setting

Position on landscape: Footslopes and backslopes of
hills and mountains

Parent material: Residuum and colluvium derived from
granitic rock with a mantle of volcanic ash and
loess

Slope range: 20 to 40 percent

Elevation: 2,500 to 4,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 41 to 43 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 5 inches—pale brown silt loam

Upper part of subsoil:
5 to 14 inches—Ilight yellowish brown silt loam

Lower part of subsoil:
14 to 27 inches—pale brown sandy loam

Substratum:
27 to 50 inches—very pale brown and light yellowish
brown gravelly loamy sand

Bedrock:
50 to 60 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to bedrock)

Drainage class: Well drained

Permeability: Moderate over rapid

Available water capacity: Moderately high

Potential rooting depth: 40 to 60 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Cropland—severe or
very severe; forestland—severe or very
severe

Contrasting Inclusions

» Ohscow soils

» Centralpeak and Moscow soils
» Codylake soils

» Mineral soils

Major Uses

Current uses: Timber production, livestock grazing,
watershed, and wildlife habitat
Potential use: Nonirrigated hay and pasture
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Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
grand fir—readily; ponderosa pine and western
larch—periodically

Limitations for planting: None

62—Canteen silt loam, cool, 40 to 65
percent slopes

Composition

Canteen soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes of hills and
mountains

Parent material: Residuum and colluvium derived from
granitic rock with a mantle of volcanic ash and
loess

Slope range: 40 to 65 percent

Elevation: 2,500 to 4,600 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 41 to 43 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 2 inches thick

Surface layer:
0 to 5 inches—pale brown silt loam

Upper part of subsoil:
5 to 14 inches—Ilight yellowish brown silt loam

Lower part of subsoil:
14 to 27 inches—pale brown sandy loam

Substratum:
27 to 50 inches—very pale brown and light yellowish
brown gravelly loamy sand

Bedrock:
50 to 60 inches—weathered granitic rock

Soil Properties and Qualities

Depth class: Deep (40 to 60 inches to bedrock)
Drainage class: Well drained
Permeability: Moderate over rapid

Soil Survey of

Available water capacity: Moderately high

Potential rooting depth: 40 to 60 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and
February

Hazard of water erosion: Forestland—very severe

Contrasting Inclusions

» Ohscow soils
Centralpeak soils
» Codylake soils

» Mineral soils

Major Uses

Timber production, livestock grazing, watershed, and
wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir and
grand fir—readily; ponderosa pine and western
larch—periodically

Limitation for planting: Steepness of slope

63—Capoose silt loam, 20 to 40 percent
slopes

Composition

Capoose soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Shoulders and backslopes of
mountains

Parent material: Volcanic ash mantle over colluvium
and glacial till derived from granitic rock

Slope range: 20 to 40 percent

Elevation: 3,000 to 4,800 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile

Organic mat on surface: 5 inches thick
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Surface layer:
0 to 2 inches—brown silt loam

Upper part of subsoil:
2 to 7 inches—yellowish brown silt loam

Middle part of subsoil:
7 to 17 inches—Ilight yellowish brown loam

Lower part of subsoil:
17 to 25 inches—light yellowish brown very gravelly
sandy loam

Substratum:
25 to 35 inches—very pale brown extremely gravelly
sandy loam

Bedrock:
35 to 39 inches—qgranitic rock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and December

Hazard of water erosion: Forestland—moderate or
severe

Contrasting Inclusions

» Mineral soils

Pole soils

» Nevine soils

Soils that have a very stony surface
* Rock outcrop

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir—
readily; ponderosa pine and western larch—
periodically

Limitations for planting: None
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64—Capoose silt loam, 40 to 65 percent
slopes

Composition

Capoose soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of mountains

Parent material: Volcanic ash mantle over colluvium
and glacial till derived from granitic rock

Slope range: 40 to 65 percent

Elevation: 3,000 to 4,800 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Organic mat on surface: 5 inches thick

Surface layer:
0 to 2 inches—brown silt loam

Upper part of subsoil:
2 to 7 inches—yellowish brown silt loam

Middle part of subsoil:
7 to 17 inches—Ilight yellowish brown loam

Lower part of subsoil:
17 to 25 inches—light yellowish brown very gravelly
sandy loam

Substratum:
25 to 35 inches—very pale brown extremely gravelly
sandy loam

Bedrock:
35 to 39 inches—granitic rock

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Forestland—very severe

Contrasting Inclusions

* Mineral soils
» Pole soils
* Nevine soils



96

 Soils that have a very stony surface
* Rock outcrop

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—unsafe because of
steepness of slope and use results in excessive
soil damage and erosion; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Douglas-fir—
readily; ponderosa pine and western larch—
periodically

Limitation for planting: Steepness of slope

65—Capoose-Rock outcrop complex,
20 to 40 percent slopes

Composition

Capoose soil and similar soils: 65 percent
Rock outcrop: 15 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Shoulders and backslopes of
mountains

Parent material: Volcanic ash mantle over colluvium
and glacial till derived from granitic rock

Slope range: 20 to 40 percent

Elevation: 3,000 to 4,800 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Capoose Soil
Typical profile
Organic mat on surface: 5 inches thick

Surface layer:
0 to 2 inches—brown silt loam

Upper part of subsoil:
2 to 7 inches—yellowish brown silt loam

Middle part of subsoil:
7 to 17 inches—Ilight yellowish brown loam

Soil Survey of

Lower part of subsoil:
17 to 25 inches—light yellowish brown very gravelly
sandy loam

Substratum:
25 to 35 inches—very pale brown extremely gravelly
sandy loam

Bedrock:
35 to 39 inches—qgranitic rock

Soil properties and qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Forestland—moderate or
severe

Rock Outcrop
Kind of rock: Granitic rock
Contrasting Inclusions

» Mineral soils

Pole soils

* Nevine soils

Soils that have a very stony surface

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir—readily;
ponderosa pine and western larch—periodically
Limitation for planting: Rock outcrop

66—Capoose-Rock outcrop complex,
40 to 65 percent slopes

Composition

Capoose soil and similar soils: 60 percent
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Rock outcrop: 20 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Backslopes of mountains

Parent material: Volcanic ash mantle over colluvium
and glacial till derived from granitic rock

Slope range: 40 to 65 percent

Elevation: 3,000 to 4,800 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Capoose Soil
Typical profile
Organic mat on surface: 5 inches thick

Surface layer:
0 to 2 inches—brown silt loam

Upper part of subsoil:
2 to 7 inches—yellowish brown silt loam

Middle part of subsoil:
7 to 17 inches—Ilight yellowish brown loam

Lower part of subsoil:
17 to 25 inches—light yellowish brown very gravelly
sandy loam

Substratum:
25 to 35 inches—very pale brown extremely gravelly
sandy loam

Bedrock:
35 to 39 inches—qgranitic rock

Soil properties and qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Very rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Forestland—very severe

Rock Outcrop
Kind of rock: Granitic rock
Contrasting Inclusions

* Mineral soils
» Pole soils
* Nevine soils
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 Soils that have a very stony surface
Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—unsafe because of steepness of
slope and use results in excessive soil damage
and erosion; cable yarding—suitable

Silviculture

Potential for natural regeneration: Douglas-fir—readily;
ponderosa pine and western larch—periodically

Limitations for planting: Rock outcrop and steepness
of slope

67—Cashmere fine sandy loam, 0to 5
percent slopes

Composition

Cashmere soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terraces

Parent material: Glaciofluvial material with a
component of loess

Slope range: 0 to 5 percent

Elevation: 800 to 1,800 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 10 inches—grayish brown fine sandy loam

Subsoil:
10 to 36 inches—brown and pale brown fine sandy
loam

Upper part of substratum:
36 to 46 inches—pale brown sandy loam

Lower part of substratum:
46 to 60 inches—pale brown fine sandy loam
Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)
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Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow

Hazard of water erosion: Cropland—slight;
rangeland—slight

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

 Farrell soils

» Pogue soils

» Aeneas soils

» Cashmont soils
» Malott soils

* Quincy soils

Major Uses

Irrigated orchards, irrigated cropland, irrigated hay and
pasture, nonirrigated cropland, livestock grazing,
building site development, recreation, watershed,
and wildlife habitat

Use and Management
Livestock grazing

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
wind erosion.

68—Cashmere fine sandy loam, 5to 10
percent slopes

Composition

Cashmere soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terraces

Parent material: Glaciofluvial material with a
component of loess

Slope range: 5 to 10 percent

Elevation: 800 to 1,800 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 10 inches—grayish brown fine sandy loam

Soil Survey of

Subsoil:
10 to 36 inches—brown and pale brown fine sandy
loam

Upper part of substratum:
36 to 46 inches—pale brown sandy loam

Lower part of substratum:
46 to 60 inches—pale brown fine sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow

Hazard of water erosion: Cropland—slight;
rangeland—slight

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

Farrell soils

» Pogue soils

» Aeneas soils

» Cashmont soils
» Malott soils

* Quincy soils

Major Uses

Irrigated orchards, irrigated cropland, irrigated hay and
pasture, nonirrigated cropland, livestock grazing,
building site development, recreation, watershed,
and wildlife habitat

Use and Management
Livestock grazing

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
wind erosion and steepness of slope.

69—Cashmere fine sandy loam, 10 to 25
percent slopes

Composition

Cashmere soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terraces
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Parent material: Glaciofluvial material with a
component of loess

Slope range: 10 to 25 percent

Elevation: 800 to 1,800 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 10 inches—grayish brown fine sandy loam

Subsoil:
10 to 36 inches—brown and pale brown fine sandy
loam

Upper part of substratum:
36 to 46 inches—pale brown sandy loam

Lower part of substratum:
46 to 60 inches—pale brown fine sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow

Hazard of water erosion: Cropland—moderate;
rangeland—moderate

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

Farrell soils

» Pogue soils

» Aeneas soils

» Cashmont soils
* Quincy soils

Major Uses

Irrigated orchards, irrigated cropland, irrigated hay and
pasture, nonirrigated cropland, livestock grazing,
building site development, recreation, watershed,
and wildlife habitat

Use and Management
Livestock grazing

* This soll is too steep for pond construction.

Water tanks, springs, wells, or pipeline systems are
more effective than ponds for providing water for
livestock.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.
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Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
wind erosion and steepness of slope.

70—Cashmere fine sandy loam, 25 to 50
percent slopes

Composition

Cashmere soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Terrace escarpments

Parent material: Glaciofluvial material with a
component of loess

Slope range: 25 to 50 percent

Elevation: 800 to 1,800 feet

Average annual precipitation: 9 to 12 inches

Average annual air temperature: 49 to 51 degrees F

Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 10 inches—grayish brown fine sandy loam

Subsoil:
10 to 36 inches—brown and pale brown fine sandy
loam

Upper part of substratum:
36 to 46 inches—pale brown sandy loam

Lower part of substratum:
46 to 60 inches—pale brown fine sandy loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Hazard of water erosion: Rangeland—moderate or
severe

Hazard of wind erosion (bare surface): Severe

Contrasting Inclusions

 Farrell soils

» Pogue soils

» Aeneas soils

» Cashmont soils
» Malott soils

* Quincy soils
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Major Uses

Livestock grazing, recreation, watershed, and wildlife
habitat

Use and Management
Livestock grazing

* This soll is too steep for pond construction, range
seeding, or brush management using ground
equipment.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

71—Cashmont gravelly sandy loam, fan,
3 to 15 percent slopes

Composition

Cashmont soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Alluvial fans

Parent material: Alluvium mixed with loess

Slope range: 3 to 15 percent

Elevation: 850 to 1,800 feet

Average annual precipitation: 9 to 12 inches
Average annual air temperature: 49 to 51 degrees F
Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 19 inches—dark grayish brown gravelly sandy
loam

Upper part of subsoil:
19 to 30 inches—brown gravelly coarse sandy loam

Lower part of subsoil:
30 to 38 inches—yellowish brown gravelly sandy
loam

Substratum:
38 to 60 inches—very pale brown very gravelly sandy
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Slow

Hazard of water erosion: Cropland—slight or
moderate; rangeland—slight

Soil Survey of

Hazard of wind erosion (bare surface): Moderate
Frequency of flooding: Rare

Contrasting Inclusions

Soils that have a stony surface
» Aeneas soils

* Logy soils

» Pogue soils

» Skaha soils

* Quincy soils

Major Uses

Livestock grazing, irrigated hay and pasture, irrigated
orchards, recreation, watershed, wildlife habitat,
and building site development

Use and Management
Livestock grazing

 This solil is too sandy to support the sidewalls of
trenches for conventional pipeline installation.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope.

72—Cashmont gravelly sandy loam, fan,
15 to 30 percent slopes

Composition

Cashmont soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Alluvial fans

Parent material: Alluvium mixed with loess

Slope range: 15 to 30 percent

Elevation: 850 to 1,800 feet

Average annual precipitation: 9 to 12 inches
Average annual air temperature: 49 to 51 degrees F
Frost-free period: 140 to 180 days

Typical Profile

Surface layer:
0 to 19 inches—dark grayish brown gravelly sandy
loam

Upper part of subsoil:
19 to 30 inches—brown gravelly coarse sandy loam

Lower part of subsoil:
30 to 38 inches—yellowish brown gravelly sandy loam
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Substratum:
38 to 60 inches—very pale brown very gravelly sandy
loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: Moderately high

Potential rooting depth: More than 60 inches

Runoff: Medium

Hazard of water erosion: Cropland—moderate;
rangeland—slight or moderate

Hazard of wind erosion (bare surface): Moderate

Contrasting Inclusions

Soils that have a stony surface

» Aeneas soils that have a sandy substratum
* Logy soils

» Pogue soils

» Skaha soils

* Quincy soils

Major Uses
Livestock grazing, irrigated hay and pasture and

orchards, recreation, watershed, and wildlife
habitat

Use and Management
Livestock grazing

* This soll is too steep for pond construction.

Water tanks, springs, wells, or pipeline systems are
more effective than ponds for providing water for
livestock.

 This solil is too sandy to support the sidewalls of
trenches for conventional pipeline installation.

 This solil is too permeable for successful pond
installation unless special liners or sealants are used
to reduce seepage.

Irrigated cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope.

73—Cedonia silt loam, 0 to 5 percent
slopes

Composition

Cedonia soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Terraces
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Parent material: Glacial lake sediment mixed with a
component of loess and volcanic ash

Slope range: 0 to 5 percent

Elevation: 1,300 to 2,500 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 2 inches—grayish brown silt loam

Upper part of subsoil:
2 to 24 inches—Ilight brownish gray silt loam

Lower part of subsoil:
24 to 40 inches—light gray silt loam

Substratum:
40 to 60 inches—light gray, calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Slow

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—slight;
forestland—slight

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Bisbee soils

* Phoebe soils
» Donavan soils
» Hodgson soils

Major Uses

Timber production, livestock grazing, nonirrigated
cropland and hay and pasture, building site
development, recreation, watershed, and wildlife
habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable
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Silviculture

Potential for natural regeneration: Ponderosa pine—
readily; Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
water erosion.

74—Cedonia silt loam, 5 to 15 percent
slopes
Composition

Cedonia soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Terraces

Parent material: Glacial lake sediment mixed with a
component of loess and volcanic ash

Slope range: 5 to 15 percent

Elevation: 1,300 to 2,500 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 2 inches—grayish brown silt loam

Upper part of subsoil:
2 to 24 inches—light brownish gray silt loam

Lower part of subsoil:
24 to 40 inches—light gray silt loam

Substratum:
40 to 60 inches—light gray, calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—moderate;
forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Bisbee soils

Soil Survey of

* Phoebe soils
* Donavan soils
» Hodgson soils

Major Uses

Timber production, livestock grazing, nonirrigated
cropland, nonirrigated hay and pasture,
recreation, watershed, wildlife habitat, and
building site development

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
readily; Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

75—Cedonia silt loam, 15 to 30 percent
slopes
Composition

Cedonia soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Setting

Position on landscape: Terrace escarpments

Parent material: Glacial lake sediment mixed with a
component of loess and volcanic ash

Slope range: 15 to 30 percent

Elevation: 1,300 to 2,700 feet

Average annual precipitation: 15 to 18 inches

Average annual air temperature: 45 to 48 degrees F

Frost-free period: 100 to 130 days

Typical Profile

Organic mat on surface: 1 inch thick

Surface layer:
0 to 2 inches—grayish brown silt loam

Upper part of subsoil:
2 to 24 inches—Ilight brownish gray silt loam

Lower part of subsoil:
24 to 50 inches—light gray silt loam
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Substratum:
50 to 60 inches—Ilight gray, calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Cropland—severe;
forestland—moderate or severe

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Spokane soils
Bisbee soils

» Donavan soils
» Hodgson soils

Major Uses

Timber production, livestock grazing, nonirrigated
cropland, nonirrigated hay and pasture,
recreation, watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and tracked
equipment—suitable; cable yarding—suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
readily; Douglas-fir—periodically
Limitations for planting: None

Irrigated Cropland

« If this soil is used for irrigated crops, it is limited by
steepness of slope and water erosion.

76—Cedonia silt loam, 30 to 65 percent
slopes
Composition

Cedonia soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Setting

Position on landscape: Terrace escarpments
Parent material: Glacial lake sediment mixed with a
component of loess and volcanic ash
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Slope range: 30 to 65 percent

Elevation: 1,300 to 2,500 feet

Average annual precipitation: 15 to 18 inches
Average annual air temperature: 45 to 48 degrees F
Frost-free period: 100 to 130 days

Typical Profile
Organic mat on surface: 1 inch thick

Surface layer:
0 to 2 inches—grayish brown silt loam

Upper part of subsoil:
2 to 24 inches—Ilight brownish gray silt loam

Lower part of subsoil:
24 to 50 inches—light gray silt loam

Substratum:
50 to 60 inches—Ilight gray, calcareous silt loam

Soil Properties and Qualities

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: Very high

Potential rooting depth: More than 60 inches

Runoff: Rapid or very rapid

Snowpack: More than 1 foot—January and February;
more than 3 feet—none

Hazard of water erosion: Forestland—severe or very
severe

Contrasting Inclusions

» Donavan soils
» Lakesol soils
» Hodgson soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—unsafe because of
steepness of slope and use results in excessive
soil damage and erosion; cable yarding—
suitable

Silviculture

Potential for natural regeneration: Ponderosa pine—
readily; Douglas-fir—periodically
Limitation for planting: Steepness of slope
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77—Centralpeak loams association,
5to 20 percent slopes

Composition

Centralpeak soil and similar soils: 45 percent
Centralpeak soil, warm, and similar soils: 40 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Ridges and shoulders of
mountains

Parent material: Granitic residuum and colluvium with
a mantle of volcanic ash and loess

Slope range: 5 to 20 percent

Elevation: 2,200 to 4,500 feet

Average annual precipitation: 18 to 25 inches

Average annual air temperature: 42 to 44 degrees F

Frost-free period: 90 to 120 days

Typical Profile
Centralpeak

Organic mat on surface: 2 inches thick

Surface layer:
0 to 6 inches—brown loam

Upper part of subsoil:
6 to 16 inches—Ilight yellowish brown loam

Lower part of subsoil:
16 to 21 inches—brown gravelly coarse sandy loam

Substratum:
21 to 25 inches—brown gravelly loamy coarse
sand

Bedrock:
25 to 35 inches—weathered granitic rock

Centralpeak, warm
Organic mat on the surface: 2 inches thick

Surface layer:
0 to 4 inches—dark grayish brown loam

Upper part of subsoil:
4 t0 12 inches—yellowish brown loam

Lower part of the subsaoil:
12 to 20 inches—light yellowish brown coarse sandy
loam

Substratum:
20 to 29 inches—Ilight olive brown gravelly loamy
coarse sand

Bedrock:
29 to 39 inches—weathered granitic rock

Soil Survey of

Soil Properties and Qualities

Depth class: Moderately deep (20 to 40 inches to
bedrock)

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Potential rooting depth: 20 to 40 inches

Runoff: Medium or rapid

Snowpack: More than 1 foot—December through
March; more than 3 feet—January and February

Hazard of water erosion: Cropland—moderate or
severe; forestland—slight or moderate

Hazard of wind erosion (bare surface): Slight

Contrasting Inclusions

» Ohscow soils

» Dinkelman soils
* Mineral soils

» Spokane soils

» Codylake soils
Skanid soils

Major Uses

Timber production, livestock grazing, recreation,
watershed, and wildlife habitat

Use and Management
Timber Production
Harvesting

Suitability of logging systems: Wheeled and
tracked equipment—suitable; cable yarding—
suitable

Silviculture

Potential for natural regeneration (Centralpeak):
Douglas fir—readily; ponderosa pine and western
larch—periodically

Potential for natural regeneration (Centralpeak, warm):
Douglas-fir, ponderosa pine, and lodgepole pine—
periodically

Limitations for planting: None

Irrigated Cropland

« If the soils in this unit are used for irrigated crops,
they are limited by rooting depth, steepness of slope,
and water erosion.

78—Centralpeak loams association,
20 to 40 percent slopes

Composition

Centralpeak soil and similar soils: 45 percent
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Centralpeak soil, warm, and similar soils: 40 percent
Contrasting inclusions: 15 percent

Setting

Position on landscape: Backslopes and footslopes of
hills and mountains

Parent material: Granitic residuum and colluvium with
a mantle of volcanic ash and loess

Slope range: 20 to 40 percent

Elevation: 2,200 to 4,500 feet

Average annual precipitation: 18 to 25 inche