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SUMMARY OF INFORMATION 

Prepared for Planning Commission Hearing 

FILE #:  921‐18‐000086‐PLNG         HEARING DATE:   December 7, 2021 
   NEWSPAPER PUBLISH DATE:    November 10, 2021 

REQUEST:    Approval for: 
1. Comprehensive Plan Map Amendment: Change a legal parcel

designated “Forestry” to “Forest Farm”;
2. Exception to Statewide Planning Goal 4 – Forest Lands; and
3. Zone Change: Change a legal parcel zoned Forest (F‐2) Zone to

Forest‐Farm (F‐F 10) Zone (Non‐Resource) (remove from resource
zone protections).

STAFF RECOMMENDATION:  Pertaining to OAR 660‐004‐0025, staff concludes that the parcel does not 
meet the required standards of OAR 660‐004‐0025, and recommends 
that the Planning Commission deny the request based on the physically 
developed exception. 

Pertaining to OAR 660‐004‐0028, staff concludes that resource use on 
the subject parcel has become impracticable according to its commonly 
understood definition, and recommends that the Planning Commission 
approve the request based on the “exception area” being irrevocably 
committed to other uses.     

APPLICANT/OWNER:  David Wilson, 7100 Seven Mile Hill Road, The Dalles, OR 97058 

LOCATION:  The subject property is located along and south of Sevenmile Hill Road, southeast of it’s 
intersection with Richard Road, approximately 4.3 miles northwest of The Dalles, 
Oregon; more specifically described as:   

Map/Tax Lot       Acct#    Acres 
2N 12E 22 4400    884            40.16 

ZONING:   Forest (F‐2) Zone / EPD‐8, Sensitive Wildlife Habitat Overlay Zone  

Attachments:  Staff Reviewer: Daniel Dougherty, Senior Planner 
A. Remand Hearing Scope Memorandum
B. Staff Recommendation and Planning Commission Options
C. Staff Report
D. Exhibits
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ATTACHMENT A 

REMAND HEARING SCOPE MEMORANDUM

MEMO: Remand Hearing Scope 

MEMORANDUM 

Background 
The Wasco County Planning Department processed David Wilson’s Land Use Board of Appeals (LUBA) 
Remand and Review request on July 13, 2021. The request letter included new evidence for staff 
consideration of Mr. Wilson’s Comprehensive Plan Map Amendment, Goal Exception, and Zone Change 
request that was approved by Wasco County, appealed, and remanded by LUBA (See Dooley et al v. 
Wasco County, LUBA No. 2019‐065) on January 14, 2020. 

LUBA addressed four “Assignments of Error” brought by the appellants who challenged Wasco County’s 
record evidence, findings, and conclusions that approved Mr. Wilson’s goal exception request under “OAR 
660‐004‐0025 Lands Physically Developed to Other Uses” exception and “660‐004‐0028 Land Irrevocably 
Committed” exception. Three “Assignments of Error” found that the County’s findings did not support the 
conclusion to grant an exception under “660‐004‐0028 irrevocably committed” exception. The “Fourth 
Assignment of Error” found an overall lack of record evidence to support the County’s findings and 
conclusions. LUBA ordered the County’s decision remanded.   

Remand Scope 
Staff findings and recommendations for this remand hearing are strictly limited to those criteria contested 
within OAR 660‐004‐0025 and OAR 660‐004‐0028. 

Supporting Case Law 
Von Lubken v. Hood River County, 19 Or LUBA 404 (1990). On remand from LUBA, a local government is 
entitled to limit its consideration of a request for land use approval to the issues that were the basis for 
remand.   

Strawn v. City of Albany, 21 Or LUBA 172 (1991). City councilors who participated in a decision remanded 
by LUBA are not bound on remand to vote as they did previously. 

SUBJECT:  REMAND HEARING SCOPE 

TO:  PLANNING COMMISSION 

FROM:  DANIEL DOUGHERTY, SENIOR PLANNER

DATE:  11/24/2021 
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ATTACHMENT B 
 

STAFF RECCOMENDATION AND PLANNING COMMISSION OPTIONS 

1 
 

 
All associated maps are enclosed as Attachment D Exhibit 15. The full staff report with all proposed 
findings of fact and conclusions of law is enclosed as Attachment C and was available for public review 
at the Wasco County Planning Department for review one week prior to the December 7, 2021, hearing.  
The full staff report is made a part of the record.  This summary does not supersede or alter any of the 
findings or conclusions in the staff report, but summarizes the results of Staff’s review and 
recommendation. 
 
SCOPE OF HEARING 
The  scope of  this Remand Hearing  is discussed  in Attachment A.  Findings and  conclusions made with 
regards to other required local and state law pertaining to the original decision will remain in effect.  
 
STAFF RECOMMENDATION 
Pertaining to OAR 660‐004‐0025, staff concludes that the parcel does not meet the required standards 
of OAR 660‐004‐0025, and recommends that the Planning Commission deny the request based on the 
physically developed exception. 

 
Pertaining to OAR 660‐004‐0028, staff concludes that resource use on the subject parcel has become 
impracticable according to its commonly understood definition, and recommends that the Planning 
Commission approve the request based on the “exception area” being irrevocably committed to other 
uses.    
 
Staff’s approach is to remain neutral and objective throughout the process and garner as much input as 
possible.  Staff will support the recommendation that the Planning Commission feels is appropriate to 
forward to the Wasco County Board of Commissioners.  

 
FORMAT 
Proposed findings of fact, conclusions of law and staff recommendations are provided throughout the 
Staff Report.   It only takes one Criterion not being met to recommend denial of the request.   
 
PLANNING COMMISSION OPTIONS 

 
A. Continuation: Based on testimony and evidence presented at the hearing, continue the hearing for 

more time to deliberate and/or consider the information provided.  Additional testimony may 
provide specific reasons to support a recommendation of approval or denial. 
 

B. Continuation: Based on testimony and evidence presented at the hearing, request additional 
information of staff or the applicant, and keep the record open for additional information to be 
provided until the next hearing at a date and time certain. 
 

C. Recommend Approval: Based upon all of the findings of fact and conclusions of law set forth within 
the Staff Report, the Planning Commission can recommend approval of the exception and zone 
change under OAR 660‐004‐0025 Exception Requirements for Land Physically Developed to Other 
Uses, and recommend that the proposed exception area be rezoned to Forest‐Farm (F‐F 10) Zone 
(Non‐Resource) and that the corresponding plan, map and ordinance changes be made. 
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ATTACHMENT B 
 

STAFF RECCOMENDATION AND PLANNING COMMISSION OPTIONS 

2 
 

 
Recommend Approval: Based upon all of the findings of fact and conclusions of law set forth within 
the Staff Report, the Planning Commission can recommend approval of the exception and zone 
change under OAR 660‐004‐0028 Exception Requirements for Land Irrevocably Committed to Other 
Uses, and recommend that the proposed exception area be rezoned to Forest‐Farm (F‐F 10) Zone 
(Non‐Resource) and that the corresponding plan, map and ordinance changes be made. 

 
D. Recommend Approval With Modification(s): Approve the request with amended findings of fact 

and/or new conclusions of law.   
 

E. Close the Public Hearing, and Continue Deliberation to Work Session: Acknowledge that all required 
evidence has been presented and heard.  Continue deliberations with a scheduled work session to 
review and edit individual findings before making a final decision. 
 

F. Recommend Denial: Based upon all of the findings of fact and conclusions of law set forth within the 
Staff Report, the Planning Commission can recommend denial of the exception and zone change 
under OAR 660‐004‐0025 Exception Requirements for Land Physically Developed to Other Uses, and 
recommend that the Commission deny the request for a Zone Change, Goal Exception, and 
Comprehensive Plan Amendment. 

 
Recommend Denial: Based upon all of the findings of fact and conclusions of law set forth within the 
Staff Report, the Planning Commission can recommend denial of the exception and zone change 
under OAR 660‐004‐0028 Exception Requirements for Land Irrevocably Committed to Other Uses, 
and recommend that the Commission deny the request for a Zone Change, Goal Exception, and 
Comprehensive Plan Amendment. 

 
G. Recommend Denial With Modification(s): Deny the request with amended findings of fact and/or 

new conclusions of law.   
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ATTACHMENT C – STAFF REPORT 

1 
 

 
File Number:    921‐18‐000086‐PLNG 
  
Requests:            1.   Comprehensive Plan Map Amendment: Change a legal parcel designated    
                               “Forestry” to “Forest Farm”;  

2. Exception to Statewide Planning Goal 4 – Forest Lands; and 
3. Zone Change: Change a legal parcel zoned Forest (F‐2) Zone to Forest‐

Farm (F‐F 10) Zone (Non‐Resource) (remove from resource zone 
protections). 

 
Applicant/Owner:    David Wilson 
 
Prepared By:      Daniel Dougherty, Senior Planner 
 
Prepared For:      Wasco County Planning Commission 
 
Procedure Type:    Quasi‐Judicial Hearing 
 
LUBA Remand 
Background:  The Wasco County Planning Department processed David Wilson’s Land 

Use Board of Appeals (LUBA) Remand and Review request on July 13, 
2021. The request letter included new evidence for staff consideration 
of Mr. Wilson’s Comprehensive Plan Map Amendment, Goal Exception, 
and Zone Change request that was approved by Wasco County, 
appealed, and remanded (See LUBA No. 2019‐065) on January 14, 2020. 

 
LUBA addressed four “Assignments of Error” brought by the appellants 
who challenged Wasco County’s record evidence, findings, and 
conclusions that approved Mr. Wilson’s goal exception request under 
“OAR 660‐004‐0025 Lands Physically Developed to Other Uses” 
exception and “OAR 660‐004‐0028 Land Irrevocably Committed” 
exception. Three “Assignments of Error” found that the County’s 
findings did not support the conclusion to grant an exception under 
“OAR 660‐004‐0028 irrevocably committed” exception. The “Fourth 
Assignment of Error” found an overall lack of record evidence to 
support the County’s findings and conclusions. LUBA ordered the 
County’s decision remanded.   

 
Remand Hearing  
Scope:  Staff findings and recommendations for this remand hearing are strictly 

limited to those criteria contested within OAR 660‐004‐0025 and OAR 
660‐004‐0028.  
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ATTACHMENT C – STAFF REPORT 

2 
 

Staff 
Recommendation:  Pertaining to OAR 660‐004‐0025, staff concludes that the parcel does 

not meet the required standards of OAR 660‐004‐0025, and 
recommends that the Planning Commission deny the request based on 
the physically developed exception. 

 
Pertaining to OAR 660‐004‐0028, staff concludes that resource use on 
the subject parcel has become impracticable according to its commonly 
understood definition, and recommends that the Planning Commission 
approve the request based on the “exception area” being irrevocably 
committed to other uses.    

  
Planning Commission  
Hearing Date:      December 7, 2021 
 
Location:  The subject property is located along and south of Sevenmile Hill Road, 

southeast of its intersection with Richard Road, approximately 4.3 miles 

northwest of The Dalles, Oregon; more specifically described as:   

 

      Map/Tax Lot               Acct#                Acres 

      2N 12E 22 4400         884               40.6 

 

Zoning:        Forest (F‐2) Zone  

 

Comprehensive Plan  
Designation:        Forestry 
 

Past Actions:        PLALEG‐13‐08‐0002 (Rezone) 

PLAPRE‐14‐06‐0003 (Pre‐Application Conference for PLAQJR‐15‐09‐

0002) 

CODENF‐14‐01‐0001 (Nuisance Complaint Regarding Noise from Wood 

Chipper) 

PLAQJR‐15‐09‐0002 (Comprehensive Plan Amendment, Zone Change, 

Goal Exception) 

PLAPAR‐17‐05‐0002 (Partition and Agricultural Structure) 

PLAAPL‐17‐10‐0001 (Appeal of Agriculture Structure Size Approval) 

 
Submitted Comments:  Submitted comments related to this Remand hearing are addressed in 

this Staff Report where appropriate.  Provided below is list of public 
comments submitted. 

 
  Agency Commentary / Attachment D (Exhibit 5) 

Arthur Smith, Wasco County Public Works Director  
Melanie Brown, Wasco County Chief Appraiser  
Hilary Foote, Oregon Land Conservation and Development (DLCD) Farm 
Forest Specialist  
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ATTACHMENT C – STAFF REPORT 

3 
 

        Public Commentary / Attachment D (Exhibit 18) 
Sheila Dooley submitted comments, but requested they not be 
addressed in Staff Report.  
Mike Sargetakis, Attorney for Sheila Dooley and Jill Barker (Requested 
opportunity to testify at hearing) 

         
        Specialist Commentary / Attachment D (Exhibit 10) 

Gary Kitzrow, M.S., Certified Professional Soil Classifier (CPSC), Certified 
Professional Soil Scientist (CPSS) (License # 1741), Principal Soil 
Taxonomist. 

 
Maps:         Full copies of all maps are located in Exhibit 15. 
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4 
 

Property Owner:  The following property is referred to in this submittal as the “Subject property:” 
 

TAX LOT NO.  ACREAGE 
(Approx.) 

OWNER  EXISTING  
DEVELOPMENT 

2N 12E 22 4400  40.6 Ac.  David Wilson  Residence 

 
I. APPLICABLE STANDARDS 
 

A. State Law 
 
Oregon Revised Statutes (ORS) 
ORS 197.732 ‐ Goal Exceptions 
 
Oregon Administrative Rules (OAR) 
OAR 660‐015‐0000(2) ‐  Goal 2 Land Use Planning” Statewide Planning Goals and Guidelines 
OAR 660‐015‐0000(4) ‐  Goal 4 Forest Lands 

    OAR 660‐004‐00025 ‐    Exception Requirements for Land Physically Developed to Other Uses 
    OAR 660‐004‐00028 ‐   Exception Requirements for Land Irrevocably Committed to Other Uses 
 
II. BACKGROUND INFORMATION 
 

A. Remand History and Issues addressed in this Staff Report: The Wasco County Planning 
Department processed David Wilson’s Land Use Board of Appeals (LUBA) Remand and Review 
request on July 13, 2021. The request letter included new evidence for staff consideration of Mr. 
Wilson’s Comprehensive Plan Map Amendment, Goal Exception, and Zone Change request that 
was approved by Wasco County, appealed, and remanded by LUBA (LUBA No. 2019‐065) on 
January 14, 2020. A hearing before the Planning Commission to consider the Remand request 
was scheduled for December 7, 2021.  
 

B. Legal Parcel:  The subject parcel was legally created by Partition PLAPAR‐17‐05‐0002 recorded 
with the Wasco County Clerk on September 8, 2017.  The subject parcel is considered to be legal 
because it meets the LUDO Section 1.090 definition of a (Legal) Parcel as it is a parcel in an 
existing, duly recorded partition.  

 
C. Public Facilities and Services 

 
1. Transportation:  The subject property lies south of Sevenmile Hill Road southeast of its 

intersection with Richard Road, approximately 0.5 miles east of the intersection of 
Sevenmile Hill/State/Dry Creek Roads.  Access to the subject property is from Sevenmile Hill 
Road. 

 
The 2009 Wasco County Transportation System Plan (TSP) provides the following 
information for Average Daily Trips (ADT) and Volume/Capacity (V/C): 

 

  Functional Class  ADT 
2009 

V/C ratio 
from TSP 

State Rd  RC Rural Major Collector  480  0.01 

Dry Creek  RK Rural Minor Collector  78  n/a 

Osburn Cut‐off  RL Rural Local  51  n/a 
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The Planning Department prepared a memorandum to the County Court (Board of 
Commissioners) dated 2/18/98 as a staff report for the Transition Lands Study Area (TLSA) 
Rezoning Hearing (See 1997 TLSA full report).  A 1998 TLSA memo contained the following 
statistics (1998 TLSA memo, Page 7): 
  
    Capacity for State Rd/7‐Mile Hill Rd  1,500/day 
   
Copies of the “1997 TLSA full report” and “1998 TLSA memo” are available for inspection at 
the Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be found 
in Attachment D Exhibit 1. 
   
According to the latest version of the Institute of Transportation Engineers (ITE) Trip 
Generation Manual, a detached single family dwelling produces 9.57 Average Daily Trips 
(Land Use Code 210).  The zone change could potentially add three dwelling units to the 
area’s traffic load, producing approximately 29 new ADT at maximum build‐out.  The 2009 
TSP predicted an ADT of 600 by 2030 with a Volume/Capacity (V/C) ratio of 0.03 for State 
Road (at Sevenmile Hill Road).  Wasco County has not established a mobility standard for 
Sevenmile Hill Road.  However, the Wasco County 2009 Transportation System Plan utilized 
the Oregon Highway Plan (OHP) mobility standard of 0.70 as a comparison figure.  Based on 
the carrying capacity of State Road/Sevenmile Hill Road, the addition of three dwelling units 
will not cause the V/C ratio to rise above 0.70. The TSP predicted that the V/C ratio would 
reach 0.03 by 2030 at 600 ADT, thus, even with the addition of three new dwelling units, the 
ADT for State Road/Sevenmile Hill Road in 2030 will only equal 629 ADT, which does not 
approach the 0.70 V/C ratio, nor the 1,500/day capacity of State Road/Sevenmile Hill Road.  
Using that mobility standard, should the proposed zone change produce the maximum 
development allowed, it would not have a significant impact on Wasco County’s 
transportation facilities.  

 
A copy of the “2009 Wasco County Transportation System Plan” is available for inspection at 
the Wasco County Planning Department under File 921‐18‐000086‐PLNG. 

 
2. Water and Sewer:  Because of the rural nature of the area, there is no public water system 

that would be available to serve existing or future residences on the subject property or 
surrounding lands.  A Geologic Survey was published in 1996 as part of the TLSA study (see 
below under Land Use History) which included a survey of wells and groundwater levels to 
determine the capacity for development in the Sevenmile Hill area.  The land around the 
subject property was found to have groundwater in relatively good quantities at the time.  
The static water levels were found to be less than 50’ and the depth to base of aquifer was 
found to be between 100’ and 199.’  (“TLSA Study Area Ground Water Evaluation – Wasco 
County, Oregon”, Jervey Geological Consulting (“Groundwater Study”), Pages 12‐13.)  The 
predominant source of water in this area is from wells.  The general conclusion of the 1996 
groundwater study was that this area had capacity to support additional residential 
development.  The study also recommended that groundwater levels be periodically 
monitored to assess the impact of ongoing rural development.   

 
Water resources for residential use in this area do exist, and are being closely monitored by 
the Oregon Water Resources Department, as recommended by the TLSA study.  According 
to an October 12, 2018 email between staff and Watermaster Robert Wood, “Sevenmile 
Hill/ Mosier groundwater levels are declining about 2 feet per year on average”.  The 
Oregon Water Resources Department is “not allowing new water rights in that area as the 
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aquifers are either withdrawn from new appropriations or it has been determined water 
isn’t available within the capacity of the resources.”  He stated that those uses that are 
exempt from water rights, such as “single or group domestic use, irrigation of no more than 
½ acre lawn/ noncommercial garden, stock use” are still being allowed but that new rules 
are in place requiring more stringent well construction.   

 
There are no public sewer facilities available in the area.  Each of the three potential single 
family dwelling units will be required to handle its own sewage as required by law.  At the 
development stage, each residential development will have to go through the site 
evaluation process for an individual septic system and private well.  A maximum overall 
density of 1 residence per 10 acres has provided the necessary land area for adequate 
handling of sewage for individual properties in areas surrounding the subject property. 

 
A copy of the “TLSA Study Area Ground Water Evaluation – Wasco County, Oregon” is 
available for inspection at the Wasco County Planning Department under File 
921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 1. 

 
3. Electricity:  Wasco Electric Co‐op power lines are located on Sevenmile Hill Road, in close 

proximity to the site.  Electric power is available to serve the existing subject property and 
each of the three potential properties that may be created. Wasco Electric Co‐op currently 
serves the residence located on the subject property.   

 
4. Fire Protection and Prevention:  The subject property is within the Mid‐Columbia Fire and 

Rescue District boundaries.  The District has cooperation agreements with the Oregon 
Department of Forestry and with the Mosier Fire Protection District.  When an alarm is 
received in one agency, it is also transferred to the other two, and when necessary, there is 
a combined, coordinated response to fire emergencies.  Any future development proposals 
will be required to comply with Wasco County LUDO Chapter 10 Fire Safety Standards. 

 
D. Land Use History:   

 
Transitional Lands Study Area (TLSA) Project 

 
In 1993, Wasco County began work on the Transition Lands Study Area Project (“TLSA”) in 
response to concerns about development in northern Wasco County, and particularly in the area 
surrounding the parcels in this current proposal, known as the Sevenmile Hill area.  These 
concerns included “availability of groundwater to serve domestic needs, fire hazard, conflict 
with wildlife, and available lands for rural residential lifestyle in this developing area.” 

 
The first phase of the TLSA was a groundwater study.  The initial study was published in 
December 1996 as the “TLSA Ground Water Evaluation, Wasco County, Oregon” by Jervey 
Geological Consulting (The Groundwater Study”).  On September 12, 1997, the final report for 
the TLSA was published, incorporating the Groundwater Study.  The TLSA report included 
recommendations outlining the sub‐areas within the study area that were suitable for 
residential development, rating them with scores for resource values and development values.  
Referring to Figure 11 in that report, which is a map indicating the combined values of the two 
scales, the properties in this current proposal were rated “L/H,” meaning that they scored low 
for Resource Values and high for Development Values (with the exception of the northern part 
of parcel 2900, which was rated H/H, or having high scores for both Development Values and 
Resource Values).  
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  The final Recommendation of the TLSA for the Sevenmile Hill area included the following: 
 

 Retain the existing R‐R (5) and A‐1 (80) EFU zoning. 

 Retain the existing F‐F (10) areas that have a higher resource value or a low 
development value (for instance, in areas where water availability is unknown). 

 Rezone the remainder of the F‐F (10) lands to R‐R (10).  F‐F (10) areas would be able to 
transfer development rights to the area identified as the test area. 

 
No mention is made in this report of how land within the Forest (F‐2) Zone should be addressed.  
After the TLSA study, eight parcels of Forest‐Farm (F‐F 10) Zone (Non‐Resource) land in the 
Sevenmile Hill area north of the subject property were converted to Rural Residential (R‐R (10)) 
Zone, removing the requirement for conditional use review of proposed non‐farm/forest 
dwellings (ZNC 99‐101 ZO‐L and CPA 99‐103‐CP‐L).  The County has approved single family 
dwellings that have subsequently been built on many properties along Seven Mile Hill Road near 
the proposed exception area.   

 
Betzing Appeal 

 
The County’s approval of dwellings south of Sevenmile Hill Road in recent years and the 
rezoning of portions of the Sevenmile Hill area (in the proximity of the Wilson property) were 
contentious in the late 1990s. Several appeals were filed by a Mr. Kenneth Thomas, one of 
which was for a property owned by Mr.Jospeh  Betzing.  Mr. Thomas is a member of the Society 
of American Foresters, and owns and manages approximately 1100 acre tract of timberland 
south of the proposed exception area.  The appeals were heard by the Oregon Land Use Board 
of Appeals (LUBA).   
 
One of Mr. Thomas’ central concerns was that rural residential development is generally 
incompatible with commercial forestry—that the approval of additional dwellings south of 
Sevenmile Hill Road would increase the fire risk for his commercial forest lands to the south and 
increase the chance that a forest fire in the commercial forest lands would spread to abutting 
residences and pose a risk to the community.   

 
The LUBA record of hearing (1997‐98), and findings leading to the eventual approval of a 
dwelling on a 5.1 acre parcel south of Sevenmile Hill Road and abutting the subject property 
(applicant Joseph Betzing), indicated that the area in which the subject property is located is 
subject to high wind gusts as well as stable high wind patterns.  The area is characteristically dry 
and subject to drought, which leads to high mortality in forest stands.  That record also 
indicated that the Oregon Department of Forestry (ODF) has identified the area as one of 
particularly high fire risk during the fire season, and has repeatedly identified residential and 
associated buildings as significant fire hazards. ODF also testified that “dwellings increase the 
risk of fire, restrict control tactics, complicate the protection priorities and require additional 
coordination that result in increased cost.” (Betzing Record, page 230.)  

 
Settlement Agreement and 2013 ZNC/CPA/EXC decision 
 

To try and address multiple LUBA cases and find solutions, a Settlement Agreement was entered 
into on January 5, 2000, between the County Planning Director, the appellant Kenneth Thomas, 
and applicant Joseph Betzing.  The settlement was based on a mutual understanding that the 
area south of Sevenmile Hill Road included land that was already built (with existing residences), 
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and committed (through existing plan and zone designations and development approvals) to 
low‐density rural residential uses.  The logical boundary, separating commercial forestry uses 
from built and committed residential areas, was identified as the Bonneville Power 
Administration Transmission Line Easement also known as “Bonneville ‐ The Dalles Line.”  The 
BPA easement area is maintained clear of trees, and acts, because of its width and scarification, 
as a significant physical break between rural residential uses in the Sevenmile Hill Road area and 
commercial forestry uses to the south.  It was thought that the powerline right‐of‐way/ 
easement area would separate and therefore mitigate the potential fire impacts associated with 
low‐density residential uses in the Sevenmile Hill area.   

 
  Relevant terms of the Settlement Agreement state: 
 

The County Department Staff, acting in good faith shall use best efforts in supporting a 
legislative zone change and comprehensive plan change to modify the zoning and 
comprehensive plan designation of the property marked in Exhibit A, from Forest (F‐2) 
Zone to Forest‐Farm (F‐F 10) Zone (Non‐Resource).   
 
To institute these recommended changes, the county’s comprehensive plan should be 
amended, to take an exception to Goal 4 and to recognize that the area has changed 
enough to require a new plan designation.  The new designation should permit not just 
small‐scale forest‐farm uses, but also low‐density rural residential use.  In this 
circumstance, the proposed zoning designation is Forest‐Farm, with a ten‐acre minimum 
lot size.  Residential use of the area in conjunction with forest or farm uses is allowed 
outright on parcels meeting the minimum lot size, and otherwise, only subject to a 
conditional use permit.  To further promote the goal of protecting commercial forestry 
in the area, a Limited Use, Forest Protection Overlay Zone, will require clustering of any 
proposed dwellings toward the northern portion of the area adjacent to existing 
residential lots and close to existing road access, and establish additional fire prevention 
standards and conditions.  These measures will improve the utility of the subject 
property to serve as a buffer between rural residential uses in the area and commercial 
forestry uses to the south. (Settlement Agreement, Page 1).  

 
A copy of the “Settlement Agreement” is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 2. 
 
To implement this change, and by resolution of the County Court, staff proposed a 
Comprehensive Plan Amendment, Goal Exception, Zone Change, and LUDO Amendment 
proposal in 2013 sought to apply the Forest‐Farm (F‐F 10) Zone (Non‐Resource) to all or a 
portion of eight parcels (totaling approximately 287 acres), including the subject parcel of this 
application, all of which were (and still are) within the Forest (F‐2) Zone.  This action would have 
allowed potential development of a maximum of 22 rural residences in an area south of 
Sevenmile Hill Road (County Road 507) and Dry Creek Road (County Road 405), and north of the 
southern boundary of Bonneville Power Administration’s (BPA) Bonneville ‐ The Dalles Line 
right‐of‐way/easement.  That right‐of‐way/easement would have functioned as a physical 
divider between existing rural residential development and suggested new Forest‐Farm (F‐F 10) 
Zone (Non‐Resource) lands on the one hand, and the commercial forestry lands south of the 
easement on the other.   
 
After a 4‐3 Planning Commission vote to recommend approval to the Board of County 
Commissioners, the Board voted 2‐0 to deny the proposal (PLALEG‐13‐08‐0002).  A review of the 
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application materials, comments, reports, and the minutes of that meeting indicates that the 
major concerns were fire safety, and water supply. 

 
III. FINDINGS 

 
1. State Laws – Oregon Revised Statutes, Planning Goals & Oregon Administrative Rules  

 
1. Introduction  

 
The applicant seeks the following:  
 
(1) Comprehensive Plan Map Amendment: Change a legal parcel designated “Forest” to 

“Forest Farm”;  
(2) Exception to Statewide Planning Goal 4 – Forest Lands; and 
(3) Zone Change: Change a legal parcel zoned Forest (F‐2) Zone, Forest‐Farm (F‐F 10) Zone 

(Non‐Resource) (remove from resource zone protections). 
 
In order to alter the subject property’s land use designation from Forestry to Forest‐Farm 
and to implement that designation through its zoning ordinance, the County must adopt an 
exception to Statewide Planning Goal 4 – Forest Lands, and amend the Wasco County 
Comprehensive Plan. 
 
An exception to Statewide Planning Goal 4 – Forest Lands is allowed under statutory and 
administrative laws. Those Oregon Revised Statutes (ORS) and Oregon Administrative Rules 
(OAR) that provide for a Statewide Planning Goal exception are provided below:  

 
ORS 197.732 
 
(1) As used in this section: 

 
(a) “Compatible” is not intended as an absolute term meaning no interference or 

adverse impacts of any type with adjacent uses. 
 

(b) “Exception” means a comprehensive plan provision, including an amendment to an 
acknowledged comprehensive plan, that: 
 
(A) Is applicable to specific properties or situations and does not establish a 

planning or zoning policy of general applicability; 
 

(B) Does not comply with some or all goal requirements applicable to the subject 
properties or situations; and 

 
(C) Complies with standards under subsection (2) of this section. 

 
(2) A local government may adopt an exception to a goal if: 

 
(***) 
 
(b) The land subject to the exception is irrevocably committed as described by Land 

Conservation and Development Commission rule to uses not allowed by the 
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applicable goal because existing adjacent uses and other relevant factors make uses 
allowed by the applicable goal impracticable; 

 
(***) 

 
(4) A local government approving or denying a proposed exception shall set forth findings of 

fact and a statement of reasons which demonstrate that the standards of subsection (2) 
of this section have or have not been met. 
 

(5) Each notice of a public hearing on a proposed exception shall specifically note that a goal 
exception is proposed and shall summarize the issues in an understandable manner. 

 
(***) 

 
Planning Goal 2, PART II EXCEPTIONS, (OAR 660‐015‐0000(2)) 

 
A local government may adopt an exception to a goal when: 
 
(a) The land subject to the exception is physically developed to the extent that it is no longer 

available for uses allowed by the applicable Goal; [or] 
 

(b) The land subject to the exception is irrevocably committed to uses not allowed by the 
applicable goal because existing adjacent uses and other relevant factors make uses 
allowed by the applicable goal impracticable;” 

 
Exception means a comprehensive plan provision, including an amendment to an 
acknowledged comprehensive plan, that;  

 
(a) Is applicable to specific properties or situations and does not establish a planning or 

zoning policy of general applicability;  
 

(b) Does not comply with some or all goal requirements applicable to the subject properties 
or situations; and  
 

(c) Complies with standards for an exception. 
 

Chapter 660, Division 4 INTERPRETATION OF GOAL 2 EXCEPTION PROCESS (OAR‐660‐004) 
 

OAR‐660‐004‐0005  
Definitions 
 
For the purpose of this division, the definitions in ORS 197.015 and the Statewide Planning 
Goals shall apply. In addition, the following definitions shall apply: 
 
(1) An "Exception" is a comprehensive plan provision, including an amendment to an 

acknowledged comprehensive plan, that: 
 

(a) Is applicable to specific properties or situations and does not establish a planning or 
zoning policy of general applicability; 
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(b) Does not comply with some or all goal requirements applicable to the subject 
properties or situations; and 

 
(c) Complies with ORS 197.732(2), the provisions of this division and, if applicable, the 

provisions of OAR 660‐011‐0060, 660‐012‐0070, 660‐014‐0030 or 660‐014‐0040. 
 
(2) "Resource Land" is land subject to one or more of the statewide goals listed in OAR 660‐

004‐0010(1)(a) through (g) except subsections (c) and (d). 
 
(3) "Nonresource Land" is land not subject to any of the statewide goals listed in OAR 660‐

004‐0010(1)(a) through (g) except subsections (c) and (d). Nothing in these definitions is 
meant to imply that other goals, particularly Goal 5, do not apply to nonresource land. 

 
OAR‐660‐004‐0010 
Application of the Goal 2 Exception Process to Certain Goals 
 
(1) The exceptions process is not applicable to Statewide Goal 1 "Citizen Involvement" and 

Goal 2 "Land Use Planning." The exceptions process is generally applicable to all or part 
of those statewide goals that prescribe or restrict certain uses of resource land, restrict 
urban uses on rural land, or limit the provision of certain public facilities and services. 
These statewide goals include but are not limited to: 

 
(***) 

 
(b) Goal 4 "Forest Lands"; however, an exception to Goal 4 "Forest Lands" is not 

required for any of the forest or nonforest uses allowed in a forest or mixed 
farm/forest zone under OAR chapter 660, division 6, "Forest Lands"; 
 

Planning Goal 4, FOREST LANDS, (OAR 660‐015‐0000(4)) 
 
To conserve forest lands by maintaining the forest land base and to protect the state’s forest 
economy by making possible economically efficient forest practices that assure the 
continuous growing and harvesting of forest tree species as the leading use on forest land 
consistent with sound management of soil, air, water, and fish and wildlife resources and to 
provide for recreational opportunities and agriculture. 

 
Forest lands are those lands acknowledged as forest lands as of the date of adoption of this 
goal amendment. Where a plan is not acknowledged or a plan amendment involving forest 
lands is proposed, forest land shall include lands which are suitable for commercial forest 
uses including adjacent or nearby lands which are necessary to permit forest operations or 
practices and other forested lands that maintain soil, air, water and fish and wildlife 
resources. 

 
FINDING:  As provided above, both Goal 2: OAR 660‐015‐0000(2) and OAR 660‐004‐0005(1), adopt the 
legislative (ORS 197.732) definition of “exception” with minor variation. Furthermore, Goal 2: OAR 660‐
015‐0000(2), provides that “[a] local government may adopt an exception to a goal” as long as the 
underlying request “[c]omplies with standards for an exception.” OAR 660‐004‐0010(1)(b), explicitly 
provides for a “Goal 2 Exception Process” which “is generally applicable to all or part of those statewide 
goals which prescribe or restrict certain uses of resource land,” to include “Goal 4 ‘Forest Lands.”  
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In order to effectuate the applicant’s request to change the subject property’s land use designation from 
“forestry” to “forest‐farm”, state law requires that Wasco County adopt an exception to Statewide 
Planning Goal 4 – Forest Lands, and amend the Wasco County Comprehensive Plan. In order for Wasco 
County to adopt an exception to Statewide Planning Goal 4, the applicant must demonstrate through 
clear and objective evidence compliance with applicable standards provided in either “OAR 660‐004‐
0025 Exception Requirements for Land Physically Developed to Other Uses” or “OAR 660‐004‐0028 
Exception Requirements for Land Irrevocably Committed to Other Uses”.   
 
As provided above in Section II.A of this report, the Wasco County Planning Department processed 
David Wilson’s Land Use Board of Appeals (LUBA) Remand and Review request on July 13, 2021. The 
request letter included new evidence for staff consideration of Mr. Wilson’s Comprehensive Plan Map 
Amendment, Goal Exception, and Zone Change request that was approved by Wasco County, appealed, 
and remanded by LUBA (LUBA No. 2019‐065) on January 14, 2020.  
 
The LUBA opinion (See LUBA No. 2019‐065) addressed four “Assignments of Error” brought by the 
appellants who challenged Wasco County’s record evidence, findings, and conclusions that approved 
Mr. Wilson’s goal exception request under “OAR 660‐004‐0025 Lands Physically Developed to Other 
Uses” exception and “660‐004‐0028 Land Irrevocably Committed” exception. Three “Assignments of 
Error” specifically found that the County’s findings did not support the conclusion to grant an exception 
under “660‐004‐0028 irrevocably committed” exception. The “Fourth Assignment of Error” found an 
overall lack of record evidence to support the County’s findings and conclusions. LUBA ordered the 
County’s decision remanded.   
 
Mr. Wilson has provided new evidence and requests a remand hearing to consider his request. Below, 
staff has re‐evaluated evidence provided in support of the original request as well as the new evidence 
submitted.  Staff has only provided findings and recommendations for those four issues (Assignments of 
Error) contested in the appeal to LUBA (See LUBA No. 2019‐065). Staff findings and recommendations 
for this remand hearing are strictly limited to those criteria contested within OAR 660‐004‐0025 and 
OAR 660‐004‐0028.  

 
2. Exception Requirements for Land Physically Developed to Other Uses.   

OAR 660‐004‐0025 contains standards for adoption of a “physically developed” exception.   
 

OAR 660‐004‐0025: 
Exception Requirements for Land Physically Developed to Other Uses 
 
(1) A local government may adopt an exception to a goal when the land subject to the 

exception is physically developed to the extent that it is no longer available for uses 
allowed by the applicable goal. Other rules may also apply, as described in OAR 660‐004‐
0000(1) 
 

(2) Whether land has been physically developed with uses not allowed by an applicable goal 
will depend on the situation at the site of the exception. The exact nature and extent of 
the areas found to be physically developed shall be clearly set forth in the justification for 
the exception. The specific area(s) must be shown on a map or otherwise described and 
keyed to the appropriate findings of fact. The findings of fact shall identify the extent 
and location of the existing physical development on the land and can include 
information on structures, roads, sewer and water facilities, and utility facilities. Uses 
allowed by the applicable goal(s) to which an exception is being taken shall not be used 
to justify a physically developed exception.  
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FINDING: Information concerning the “physically developed area” of the subject parcel is provided by 
the original record, Wasco County GIS data (2018 Aerial OSIP Imagery), and the additional evidence 
(Remand Request Letter & Remand Request Soil Data) submitted by Mr. David Wilson on July 13, 2021.  
 
Analysis includes the following: (1) Physical Development & Fire Buffer & Maintenance Area Estimates; 
(2) STAFF ANALYSIS (Physical Development & Fire Buffer & Maintenance Area Estimates); and (3) STAFF 
CONCLUSIONS & RECCOMENDATIONS. 
 
(1) Physical Development & Fire Buffer & Maintenance Area Estimates. Original application materials 
provide the following description of the existing physical development of the designated exception area 
(subject parcel):  
 

Applicant/Owner: David Wilson Application Form (Signed May 4, 2018) 
The subject property is improved with a log home with surrounding decks covering 
approximately 2,680 ft2 and a 720 ft2 basement located approximately halfway between the 
north and south boundaries and in the western one third of the property. A driveway serving 
the residence and properties to the south extends from the northwest corner of the subject 
property southward, generally paralleling the western boundary. There are two barns with stalls 
located generally east of the log home, each covering approximately 1,110 ft2 for total coverage 
of 2,220 ft2. 

 
Further east of the hay loft and barn there is an original home site with cabin covering 1,980 ft2 
located generally east of the log home. There is an old barn located south of the cabin covering 
1,200 ft2. (Original Application, Page 27). 

 
A copy of the “Original Application” is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 3. 
 
Information submitted on remand provides the following estimates regarding the quantification of 
existing structures and fire buffers: 
 

Applicant/Owner: David Wilson Remand Letter (Signed July 9, 2021) 
Applicant has again discussed the power line buffer with the power company (15' from 
centerline), and has applied those in the attached calculations, in addition to a 50' buffer around 
each structure. Excluding the many roads on the subject property, and ignoring the pond and 
septic drain fields, the developed area comprises approximately 24.5% of the subject property. 
Adding 50' buffers along Seven Mile Hill Road and the driveway easement serving properties to 
the south increases this figure to 32.81%. With over half the property consisting of unsuitable 
soils, there is virtually no land available to support resource use. 
 

A copy of the “Remand Letter” is available for inspection at the Wasco County Planning Department 
under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 4. 

 
Power Lines 
15' either side from center line 
10,024 linear feet x 30' = 300,730 ft2 
 
Structures 
50' each side from dimensions below 
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Log Home 80 x 100 = 36,000 ft2 
Barn #1 24 x 35 = 16,740 ft2 
Barn #2 30 x 30 = 16,900 ft2 
Lean To 16 x 30 = 15,627 ft2 
Old Homestead Home 55 x 55 = 24,025 ft2 
Old Homestead Barn 25 x 55= 16,875 ft2 
 
Total square footage developed area 426,887 ft2 
 
40 acres = 1, 7 42,700 ft2 
426,887/1,740,700 = .2452 (24.52% of total area) 
 
Note: Total does not include roads, natural features, buffers near road or property boundaries, 
or septic tanks and drainfields 
 
50' buffer along 7 Mile Hill Road = 65,000 ft2 
50' buffer along driveway easement= 79,300 ft2 
 
571,187/1,740,700 =.3281 (32.81% of total area) 

 
(Remand Letter, Pp. 3‐4). 

 
A copy of the “Remand Letter” is available for inspection at the Wasco County Planning Department 
under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 4. 
 
The applicant also submitted a sitemap illustrating approximate locations of existing physical 
development, infrastructure, and natural features. (See Below “Applicant Site Map”).   
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Applicant Site Map 
 
A copy of the “Applicant Site Map”, “Aerial Photo” and all maps included in this Staff Report are 
available for inspection at the Wasco County Planning Department under File 921‐18‐000086‐PLNG, and 
can be found in Attachment D Exhibit 15. 
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The applicant’s site map was not to scale, did not illustrate the estimated distances of utility lines, or 
provide illustrations of fire fuel break or maintenance buffer zones. Additionally, specific land use 
criteria that the applicant used in support of the 50’ buffer zone requirements that were calculated for 
the “driveway easements” or “7 Mile Hill Road” was not provided.   
 
(2) STAFF ANALYSIS (Physical Development & Fire Buffer & Maintenance Area Estimates). The original 
staff reviewer conducted a site visit on June 21, 2018, and confirmed the applicant’s description of 
existing physical development on the subject parcel. A driveway runs along the western property line 
and provides access to the single family dwelling and accessory structure situated on the west portion of 
the parcel. This driveway also provides physical access to the single family dwelling located on the 
neighboring south adjacent parcel, that is owned by the applicant (David Wilson).  
 
A decommissioned farm house is situated at the center of the subject parcel and is served by an 
additional driveway that bisects the property. This area also contains two additional accessory 
structures (A pump house and a barn). The property is served by two wells.  As provided in submitted 
well reports, the two wells are capable of serving four dwelling units as each well is permitted to serve 
two dwellings each. (See below “Physical Development Map”).  
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The original staff report provided that approximately 12.5% of the subject parcel was physically 
developed. It is unclear whether the findings quantified required fire fuel break and maintenance buffer 
zone areas into the overall percentage of land that is considered “physically developed”. The applicant 
submitted fire fuel break buffer zone area estimates; however, the methodology used for those 
calculations is unclear. Staff has provided required fire safety criteria and buffer zone area calculation 
methodology below for confirmed fire fuel break land use criteria and maintenance areas. Staff analysis 
did not address the unconfirmed 50’ fire and maintenance buffer areas that the applicant calculated for 
the “driveway easements” or “7 Mile Hill Road”. 
 
Regarding fire fuel break buffer zones for existing structures, the Wasco County Land Use and 
Development Ordinance Chapter 10 Section 10.020 ‐ Applicability of Fire Safety Standards applies to the 
“all rural zones (all zones outside an Urban Growth Boundary).” (Chapter 10, Page 1). All rural zones, 
including the Forest (F‐2) Zone, are subject to fire standards; however, the applicability of the specific 
standards varies by zone and by use type. 
 
Criteria outlining the creation, design, and maintenance of fuel break buffer zones is provided in Section 
10.120 ‐ Defensible Space – Clearing and Maintaining a Fire Fuel Break. Section 10.120 provides the 
following:  
 

Section 10.120 ‐ Defensible Space – Clearing and Maintaining a Fire Fuel Break 
Fire Fuel Break Includes: Irrigated fire resistant domestic plantings, low volume slow burning 
plantings, and trees encouraged to provide shade and ground cooling. Trees should be grouped. 
Groups of trees shall be spaced to avoid creation of a continuous tree canopy. Trees shall be kept 
in healthy fire resistant condition. Trees shall be limbed up to create a vacant area between 
ground fuels and canopy fuels. Under story vegetation shall be minimized and ground cover shall 
be kept trimmed low to the ground. 
 

 
 

MAINTENANCE STANDARDS FOR FIRE FUEL BREAK AREA:  
 Ground cover maximum 4 inches tall;  

 Trees limbed up approximately 8 feet from the ground,  
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 Trees kept free from dead, dry, or flammable material;  

 Ladder fuels must be removed;  

 No shrubs or tall plants under trees;  

 Shrubs only in isolated groupings that maximize edges of ornamental beds to avoid 
continuous blocks of ground fuel; 

 Keep shrubs and ornamental beds 15 feet away from edge of buildings and drip line of tree 
canopy; and  

 Use well irrigated or flame resistant vegetation (See OSU Extension Service publication called 
“Fire Resistant Plants for Oregon Home Landscapes”) 

 
A. This standard is applicable to all dwellings, accessory buildings, and agricultural buildings in:  ‐
All Zones 

 
(WC‐LUDO Chapter 10 Fire Safety Standards, Pp. 9‐10).  

 
Regarding required fire fuel break buffer zone areas along “residential” private access driveways, the 
Wasco County Land Use and Development Ordinance (WC‐LUDO) Chapter 10 Section 10.140 ‐ Access 
Standards ‐ Providing safe access to and escape from your home, subsections B & C, requires the 
following: 
 

Section 10.140 ‐ Access Standards ‐ Providing safe access to and escape from your home 
C. Does your residential driveway provide adequate clearance for emergency vehicles and is 
there sufficient clear area along the driveway to allow responders to maneuver safely around 
their vehicles?  
 

Responding vehicles need over 13 vertical feet and a minimum of 14 horizontal feet of clearance 
to pass through vegetation along a driveway. 
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A fire fuel break extending 10 feet either side of the center line of the driveway is required. 
 
C. This Standard is applicable to all residential driveways in: ‐All Zones 

 
(WC‐LUDO Chapter 10 Fire Safety Standards, Pp. 18‐19).  

 
A copy of the WC‐LUDO Chapter 10 Fire Safety Standards is available for inspection at the Wasco County 
Planning Department under File 921‐18‐000086‐PLNG. 
 
One of the primary purposes for fire fuel break buffer zone areas is to “reduce threats to life, safety, 
property, and resources by improving access to and defensibility of development in rural areas.” (WC‐
LUDO Chapter 10 Fire Safety Standards Section 10.010, Page 1). In Wasco County, fire fuel break buffer 
zone area requirements are explicitly linked to existing and proposed physical development that 
includes dwellings, accessory structures, agricultural structures, and private access driveways. Fire fuel 
break buffer zone areas are specifically designed to be kept free from dead, dry, or flammable material 
and must be rigorously maintained to ensure fuel sources are removed. Although the buffer zone 
criteria do not mandate the area be completely free of tree and other shrub like vegetation, 
demonstrating outright compliance or achieving compliance through a Fire Safety Mitigation Plan is 
required under the WC‐LUDO Chapter 10 Fire Safety Standards. Thus, fire fuel break buffer zone areas 
required under Chapter 10 are considered an integral part of the unit of land’s developed area, and shall 
be included in the calculated percentage of physically developed areas on the subject parcel for this 
analysis.  
 
Additionally, private maintenance areas for overhead utility lines and public road rights of way are 
calculated in this analysis due to their nexus to Chapter 10 Fire Safety Standard’s purpose of “[reducing] 
threats to life, safety, property, and resources by improving access to and defensibility of development 
in rural areas.” Id.  
 
Physical Development & Development Fire Buffers. Staff analysis utilized information from the Wasco 
County Assessor’s Office, the application’s site map, and the Wasco County Geographical Information 
System Measurement Tool to approximate the parcel’s physical development and fire fuel break buffer 
zone areas. In determining the subject parcel’s physical developed areas, staff took into account that the 
square feet of private access driveway space cannot be calculated and used as part of the parcel’s 
physically developed area (See Dooley et al v. Wasco County, LUBA Opinion No. 2019‐065, Page 19), 
“Finally, we agree with petitioners that the county's findings are inadequate where they fail to explain 
why the two driveways on the property should be considered as physically developed, when roads are 
uses allowed by Goal 4.”) 
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A copy of See Dooley et al v. Wasco County, LUBA Opinion No. 2019‐065 is available for inspection at the 
Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D 
Exhibit 7.  
 
Fire fuel break buffer zone areas for physical development such as dwelling units, accessory structures, 
and agricultural structures were calculated (approximated) using the below method: 
 

 
Diagram: Fire Fuel Break Calculation Method 
 
A copy of the “Diagram: Fire Fuel Break Calculation Method” and all created diagrams are available for 
inspection at the Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be 
found in Attachment D Exhibit 16. 
 
Physical development areas and fire fuel break buffer zone areas for dwelling units, accessory 
structures, and agricultural structures are provided below: 
 
1. Dwelling unit and developed curtilage (80’ x 100’ = 8,000 SF) // Fire Break = 28,000 SF 
2. Accessory/Agricultural Structure #1 (24’ x 35’ = 840 SF) // Fire Break = 15,900 SF 
3. Accessory/Agricultural Structure #2 (30’ x 30’ = 900 SF) // Fire Break = 16,000 SF 
4. Accessory/Agricultural Structure #3 (16’ x 30’ = 480 SF) // Fire Break = 14,600 SF 
5. Dwelling unit (Old Homestead) (55’L x 55’W = 3,025 SF) // Fire Break = 21,000 SF 
6. Agricultural Structure (Old Homestead Barn) (25’ x 55’ = 1,375 SF) // Fuel Break = 18,000 SF 
 
Access Drive Fire Buffers. The following driveway lengths and widths are estimated from the original 
application materials, site map, Remand Letter, and Wasco County Geographical Information System 
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Measurement Tool. Although the square footage of existing driveways cannot be considered physical 
development in this analysis, the required fire fuel break buffer zone areas are considered.  

 
Fire fuel break buffer zone areas for private access drives were calculated (approximated) using the 
below method: 
 

 
Diagram: Access Drive Fire Fuel Break Calculation Method 
 
Driveway #1: Approx. 20’W x 480’L moving southward from Sevenmile Hill Rd. to driveway split.      
Driveway #2: Approx. 20’W x 681’L moving southeast from driveway split to dwelling unit. 
Driveway #3: Approx. 20’W x 946’L moving southward from driveway split to south adjacent parcel.  
Driveway #4: Approx. 20’W x 1,280’ moving southward from Sevenmile Hill Rd. to south parcel. 
 
The following fire fuel break buffer zone areas were calculated for the existing access drives on the 
subject parcel: 
 
Driveway #1 Fire Fuel Break Buffer Zone Area: 9,600 SF = 480’L x 20’ 
Driveway #2 Fire Fuel Break Buffer Zone Area: 13,620 SF = 681’L x 20’  
Driveway #3 Fire Fuel Break Buffer Zone Area: 18,920 SF = 946’L x 20’ 
Driveway #4 Fire Fuel Break Buffer Zone Area: 25,600 SF = 1,280’L x 20’  
 
Utility Line Maintenance Area. Staff confirmed by phone with Wasco Electric Cooperative on November 
15, 2021, that a 15 foot from center line maintenance easement is provided on each side of overhead 
power lines, and that the goal of the maintenance easement is to keep areas around power lines free 
from debris that might obstruct safe transmission of electric power. Staff utilized applicant’s submitted 
sitemap and Wasco County GIS Measurement Tool to approximate and confirm applicant’s estimated 
power line distances and maintenance zones. (See below “Power Line Distance Estimate” Map).  
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Power Line #1 Maintenance Area Estimate: 19,050 SF = 635’L x 30’ (15’ from center line) 
Power Line #2 Maintenance Area Estimate: 15,900 SF = 530’L x 30’ 
Power Line #3 Maintenance Area Estimate: 5,550 SF = 185’L x 30’ 
Power Line #4 Maintenance Area Estimate: 10,050 SF = 335’L x 30’ 
Power Line #5 Maintenance Area Estimate: 16,800 SF = 560’L x 30’ 
Power Line #6 Maintenance Area Estimate: 25,200 SF = 840’L x 30’ 
Power Line #7 Maintenance Area Estimate: 7,050 SF = 235’L x 30’ 
Power Line #8 Maintenance Area Estimate: 13,200 SF = 440’ x 30’ 
 
Public Roadway Maintenance Area. Additional information regarding fire fuel break and maintenance 
areas that are dedicated for publicly maintained roads was requested from the Wasco County Public 
Works Department.  The Wasco County Public Works Director Arthur Smith provided commentary on 
November 15, 2021: 
 

WC‐Public Works Department Director Arthur Smith Commentary (November 15, 2021): 
We do not have a fire break rule. The county is obligated to prevent obstruction of a publicly 
dedicated road, but there is no language about fire protection ‐ people can't block a road, it 
must remain open for travel. However, the county is not obligated to care for or maintain public 
or private roads, just county roads. 

 
Most county roads are only 22‐24 feet in width, but have a 50‐60 foot dedicated right‐of‐way 
which we manage. We try to keep a clear zone of 4‐6 feet on each side of the county road. This 
is more for vehicular safety than fire protection. We have the right to remove trees, bushes and 
other vegetation if we deem it is necessary for safety or if the tree represents a road hazard. 

 
A copy of the Director Smith’s commentary is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 5. 
 
The applicant provided the following calculation regarding Sevenmile Hill Road maintenance: “50' buffer 
along 7 Mile Hill Road = 65,000 ft2”.  
 
The Wasco County GIS Roads layer provides that Sevenmile Hill Road is a publicly maintained road. Staff 
utilized Partition Plat 2017‐003560 and Wasco County GIS Measurement Tool to approximate the length 
and width of Sevenmile Hill Road along the subject parcel’s north boundary line.  The estimated distance 
is 1,115 feet.  
 
Partition Plat 2017‐003560, page 2, provides that Sevenmile Hill Road is at least 60’ wide. Considering 
Director Smith’s comments concerning the 50‐60’ dedicated right‐of‐way, and the 4‐6 foot maintenance 
area on each side of county roads, staff estimates the dedicated maintenance area for Sevenmile Hill 
Road that directly applies to the subject parcel is approximately 6,690 SF = (6’ x 1,115’). 
 
A copy of “Partition Plat 2017‐003560” is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 6. 
 
Total estimated actual physical development square footage = 14,620 SF 
Total estimated fire fuel break buffer zone area development square footage = 113,500 SF 
Total estimated fire fuel break buffer zone area for access drives = 67,740 SF 
Total estimated maintenance easement area for overhead power lines = 112,800 SF 
Total estimated applicable area dedicated for maintenance of Sevenmile Hill Road = 6,690 SF 
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The estimated physically developed areas, fuel break buffer zone areas, private utility line maintenance 
areas, and public road maintenance areas on the subject parcel equal 315,350 SF.   
 
STAFF CONCLUSIONS & RECCOMENDATIONS. In Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐
065), the Land Use Board of Appeals agreed with the petitioner’s “Fourth Assignment of Error”, which 
argued that staff’s findings were not supported by substantial evidence in the record, where the county 
found that approximately 87 percent of the subject parcel was not physically developed, but still 
approved a physically developed exception.  As noted above, staff conducted thorough analysis of the 
subject parcel’s physical development, and concluded that approximately 18% of the subject parcel is 
physically developed.   
 
As provided in Sandgren v. Clackamas County, and explicitly referred to by LUBA in Dooley et al., in order 
to “approve a physically developed exception, the county must find that the property has been 
physically developed to such an extent that all Goal 3 or 4 resource uses are precluded” (Sandgren v. 
Clackamas County, 29 Or LUBA 454, 457 (1995)). The overall demonstration of clear and objective 
evidence is more straightforward under OAR 660‐004‐0025 compared to OAR 660‐004‐0028; however, 
the standard is demanding, and requires the applicant demonstrate forestry uses are no longer an 
option. (See Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐065, Page 18). Additionally, as 
provided by LUBA in Dooley et al., impracticability of Goal 4 uses caused by existing physical 
development is not the standard for a physically developed exception request.      
 
In the present case, even if the County accepts the applicant’s estimation that 32.81% of the total area 
of the subject parcel is physically developed, in order to approve the request, the County is “required to 
determine that the property is "physically developed to the extent that it is no longer available" for 
forestry uses.” (See Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐065, Page 18), ORS 
197.732(2)(a).  
 
Based on the above facts, analysis, and findings, staff concludes that the parcel does not meet the 
required standards of OAR 660‐004‐0025, and recommends that the Planning Commission deny the 
request based on the physically developed exception.  
 

3. Exception Requirements for Land Irrevocably Committed to Other Uses.  
OAR 660‐004‐0028 contains standards for adoption of a “committed” exception.  

 
OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 

 
(1) A local government may adopt an exception to a goal when the land subject to the 

exception is irrevocably committed to uses not allowed by the applicable goal because 
existing adjacent uses and other relevant factors make uses allowed by the applicable 
goal impracticable: 

 
(a) A ‘committed exception’ is an exception taken in accordance with ORS 197.732(1)(b), 

Goal 2, Part II(b), and with the provisions of this rule; 
 

(b) For the purposes of this rule, an ‘exception area’ is that area for which a ‘committed 
exception’ is taken; 
 

(c) An ‘applicable goal,’ as used in this section, is a statewide planning goal or goal 
requirement that would apply to the exception area if an exception were not taken. 
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FINDING: Additional evidence was submitted by Mr. David Wilson on July 13, 2021. Mr. Wilson seeks a 
remand hearing for the purposes of obtaining a ‘committed exception’ for the subject 40.6‐acre 
property located at 2 North 12 East Section 22 Tax Lot 4400 (Account # 884). For the purposes of this 
rule, the subject 40.6‐acre parcel is the designated ‘exception area’.  The subject parcel falls within the 
Wasco County Forest (F‐2) Zone, and the applicable Statewide Planning goal that applies to the property 
is Goal 4: Forest Lands.  (See below “Location & Zone Map”) 
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OAR 660‐004‐0028(1), does not require the evidence demonstrate that “existing adjacent uses and 
other relevant factors” make resource uses allowed within the designated exception area “impossible,” 
but only that the evidence demonstrate that the “existing adjacent uses and other relevant factors” 
make resource uses allowed within the designated exception area “impracticable.”   
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Impracticable means “not capable of being carried out in practice,” according to Webster’s New World 
Dictionary (2nd College Ed., 1980).  “Capable” means “having ability” or “able to do things well.” Id.  
Finally, “in practice” means by the usual method, custom or convention.  Id.  Webster’s Third New 
International Dictionary, (Unabridged Ed., 1993) defines “impracticable” as “1a: not practicable: 
incapable of being performed or accomplished by the means employed or at command: infeasible * * * 
c: IMPRACTICAL, UNWISE, IMPRUDENT * * *” 
 
Application materials submitted in the original request signed May 4, 2018 (received by the Wasco 
County Planning Office on May 23, 2018), provide the following response to subsections OAR 660‐004‐
0028(1)(a)‐(c).  
 

Applicant/Owner: David Wilson Application Form (Signed May 4, 2018) 
The subject property contains a legal residence, and is surrounded on 2 sides by small 
residential tracts, and by a residence to the south. The subject property is irrevocably 
committed to non‐resource use. All of the large forested tracts currently producing 
merchantable timber are located well south of the subject property, and adopting this exception 
for the subject property will not negatively impact those uses. (Original Application, Page 29). 
 

A copy of the “Original Application” is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 3. 
 
Staff has provided renewed analysis throughout this report of the original record evidence as well as the 
additional evidence submitted for this remand hearing.  
 

OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 

  
(2) Whether land is irrevocably committed depends on the relationship between the 

exception area and the lands adjacent to it.  The findings for a committed exception 
therefore must address the following: 

 
(a) The characteristics of the exception area; 

 
FINDING: Information concerning the “characteristics of the exception area” is provided by the original 
record, Wasco County GIS data (2018 Aerial OSIP Imagery), and the additional evidence (Remand 
Request Letter & Remand Request Soil Data) submitted by Mr. David Wilson on July 13, 2021.  
 
Characteristics and analysis of the subject parcel “exception area”, include the following: (1) Physical 
Development & Fire Buffer & Maintenance Area Estimates; (1a) STAFF ANALYSIS (Physical Development 
& Fire Buffer & Maintenance Area Estimates); (2) Undeveloped Areas & Soils; (2a) STAFF ANALYSIS 
(Undeveloped Areas & Soils); and (3) STAFF CONCLUSIONS & RECCOMENDATIONS (Physically Developed 
& Undeveloped Areas). 
 
Characteristics of the Exception Area 
 
(1) Physical Development & Fire Buffer & Maintenance Area Estimates. Original application materials 
provide the following description of the existing physical development of the designated exception area 
(subject parcel):  
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Applicant/Owner: David Wilson Application Form (Signed May 4, 2018) 
The subject property is improved with a log home with surrounding decks covering 
approximately 2,680 ft2 and a 720 ft2 basement located approximately halfway between the 
north and south boundaries and in the western one third of the property. A driveway serving 
the residence and properties to the south extends from the northwest corner of the subject 
property southward, generally paralleling the western boundary. There are two barns with stalls 
located generally east of the log home, each covering approximately 1,110 ft2 for total coverage 
of 2,220 ft2. 

 
Further east of the hay loft and barn there is an original home site with cabin covering 1,980 ft2 
located generally east of the log home. There is an old barn located south of the cabin covering 
1,200 ft2. (Original Application, Page 27). 

 
Information submitted on remand provides the following estimates regarding the quantification of 
existing structures and fire buffers: 
 

Applicant/Owner: David Wilson Remand Letter (Signed July 9, 2021) 
Applicant has again discussed the power line buffer with the power company (15' from 
centerline), and has applied those in the attached calculations, in addition to a 50' buffer around 
each structure. Excluding the many roads on the subject property, and ignoring the pond and 
septic drain fields, the developed area comprises approximately 24.5% of the subject property. 
Adding 50' buffers along Seven Mile Hill Road and the driveway easement serving properties to 
the south increases this figure to 32.81%. With over half the property consisting of unsuitable 
soils, there is virtually no land available to support resource use. 
 
Power Lines 
15' either side from center line 
10,024 linear feet x 30' = 300,730 ft2 
 
Structures 
50' each side from dimensions below 
 
Log Home 80 x 100 = 36,000 ft2 
Barn #1 24 x 35 = 16,740 ft2 
Barn #2 30 x 30 = 16,900 ft2 
Lean To 16 x 30 = 15,627 ft2 
Old Homestead Home 55 x 55 = 24,025 ft2 
Old Homestead Barn 25 x 55= 16,875 ft2 
 
Total square footage developed area 426,887 ft2 
 
40 acres = 1, 7 42,700 ft2 
426,887/1,740,700 = .2452 (24.52% of total area) 
 
Note: Total does not include roads, natural features, buffers near road or property boundaries, 
or septic tanks and drainfields 
 
50' buffer along 7 Mile Hill Road = 65,000 ft2 
50' buffer along driveway easement= 79,300 ft2 
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571,187/1,740,700 =.3281 (32.81% of total area) 
 

(Remand Letter, Pp. 3‐4). 
 
A copy of the “Remand Letter” is available for inspection at the Wasco County Planning Department 
under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 4. 
 
The applicant also submitted a sitemap illustrating approximate locations of existing physical 
development, infrastructure, and natural features. (See Below “Applicant Site Map”).   
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Applicant Site Map 
 
The applicant’s site map was not to scale, did not illustrate the estimated distances of utility lines, or 
provide illustrations of fire fuel break or maintenance buffer zones. Additionally, specific land use 
criteria that the applicant used in support of the 50’ buffer zone requirements that were calculated for 
the “driveway easements” or “7 Mile Hill Road” was not provided.   
 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 35



 

32 
 

(1a) STAFF ANALYSIS (Physical Development & Fire Buffer & Maintenance Area Estimates). The original 
staff reviewer conducted a site visit on June 21, 2018, and confirmed the applicant’s description of 
existing physical development on the subject parcel. A driveway runs along the western property line 
and provides access to the single family dwelling and accessory structure situated on the west portion of 
the parcel. This driveway also provides physical access to the single family dwelling located on the 
neighboring south adjacent parcel, that is owned by the applicant (David Wilson).  
 
A decommissioned farm house is situated at the center of the subject parcel and is served by an 
additional driveway that bisects the property. This area also contains two additional accessory 
structures (A pump house and a barn). The property is served by two wells.  As provided in submitted 
well reports, the two wells are capable of serving four dwelling units as each well is permitted to serve 
two dwellings each. (See below “Physical Development Map”).  
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The original staff report provided that approximately 12.5% of the subject parcel was physically 
developed. It is unclear whether the findings quantified required fire fuel break and maintenance buffer 
zone areas into the overall percentage of land that is considered “physically developed”. The applicant 
submitted fire fuel break buffer zone area estimates; however, the methodology used for those 
calculations is unclear. Staff has provided required fire safety criteria and buffer zone area calculation 
methodology below for confirmed fire fuel break land use criteria and maintenance areas. Staff analysis 
did not address the unconfirmed 50’ fire and maintenance buffer areas that the applicant calculated for 
the “driveway easements” or “7 Mile Hill Road”. 
 
Regarding fire fuel break buffer zones for existing structures, the Wasco County Land Use and 
Development Ordinance Chapter 10 Section 10.020 ‐ Applicability of Fire Safety Standards applies to the 
“all rural zones (all zones outside an Urban Growth Boundary).” (Chapter 10, Page 1). All rural zones, 
including the Forest (F‐2) Zone, are subject to fire standards; however, the applicability of the specific 
standards varies by zone and by use type. 
 
Criteria outlining the creation, design, and maintenance of fuel break buffer zones is provided in Section 
10.120 ‐ Defensible Space – Clearing and Maintaining a Fire Fuel Break. Section 10.120 provides the 
following:  
 

Section 10.120 ‐ Defensible Space – Clearing and Maintaining a Fire Fuel Break 
Fire Fuel Break Includes: Irrigated fire resistant domestic plantings, low volume slow burning 
plantings, and trees encouraged to provide shade and ground cooling. Trees should be grouped. 
Groups of trees shall be spaced to avoid creation of a continuous tree canopy. Trees shall be kept 
in healthy fire resistant condition. Trees shall be limbed up to create a vacant area between 
ground fuels and canopy fuels. Under story vegetation shall be minimized and ground cover shall 
be kept trimmed low to the ground. 
 

 
 

MAINTENANCE STANDARDS FOR FIRE FUEL BREAK AREA:  
 Ground cover maximum 4 inches tall;  

 Trees limbed up approximately 8 feet from the ground,  
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 Trees kept free from dead, dry, or flammable material;  

 Ladder fuels must be removed;  

 No shrubs or tall plants under trees;  

 Shrubs only in isolated groupings that maximize edges of ornamental beds to avoid 
continuous blocks of ground fuel; 

 Keep shrubs and ornamental beds 15 feet away from edge of buildings and drip line of tree 
canopy; and  

 Use well irrigated or flame resistant vegetation (See OSU Extension Service publication called 
“Fire Resistant Plants for Oregon Home Landscapes”) 

 
A. This standard is applicable to all dwellings, accessory buildings, and agricultural buildings in:  ‐
All Zones 

 
(WC‐LUDO Chapter 10 Fire Safety Standards, Pp. 9‐10).  

 
Regarding required fire fuel break buffer zone areas along “residential” private access driveways, the 
Wasco County Land Use and Development Ordinance (WC‐LUDO) Chapter 10 Section 10.140 ‐ Access 
Standards ‐ Providing safe access to and escape from your home, subsections B & C, requires the 
following: 
 

Section 10.140 ‐ Access Standards ‐ Providing safe access to and escape from your home 
C. Does your residential driveway provide adequate clearance for emergency vehicles and is 
there sufficient clear area along the driveway to allow responders to maneuver safely around 
their vehicles?  
 

Responding vehicles need over 13 vertical feet and a minimum of 14 horizontal feet of clearance 
to pass through vegetation along a driveway. 
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A fire fuel break extending 10 feet either side of the center line of the driveway is required. 
 
C. This Standard is applicable to all residential driveways in: ‐All Zones 

 
(WC‐LUDO Chapter 10 Fire Safety Standards, Pp. 18‐19).  

 
One of the primary purposes for fire fuel break buffer zone areas is to “reduce threats to life, safety, 
property, and resources by improving access to and defensibility of development in rural areas.” (WC‐
LUDO Chapter 10 Fire Safety Standards Section 10.010, Page 1). In Wasco County, fire fuel break buffer 
zone area requirements are explicitly linked to existing and proposed physical development that 
includes dwellings, accessory structures, agricultural structures, and private access driveways. Fire fuel 
break buffer zone areas are specifically designed to be kept free from dead, dry, or flammable material 
and must be rigorously maintained to ensure fuel sources are removed. Although the buffer zone 
criteria do not mandate the area be completely free of tree and other shrub like vegetation, 
demonstrating outright compliance or achieving compliance through a Fire Safety Mitigation Plan is 
required under the WC‐LUDO Chapter 10 Fire Safety Standards. Thus, fire fuel break buffer zone areas 
required under Chapter 10 are considered an integral part of the unit of land’s developed area, and shall 
be included in the calculated percentage of physically developed areas on the subject parcel for this 
analysis.  
 
Additionally, private maintenance areas for overhead utility lines and public road rights of way are 
calculated in this analysis due to their nexus to Chapter 10 Fire Safety Standard’s purpose of “[reducing] 
threats to life, safety, property, and resources by improving access to and defensibility of development 
in rural areas.” Id.  
 
Physical Development & Development Fire Buffers. Staff analysis utilized information from the Wasco 
County Assessor’s Office, the application’s site map, and the Wasco County Geographical Information 
System Measurement Tool to approximate the parcel’s physical development and fire fuel break buffer 
zone areas. In determining the subject parcel’s physical developed areas, staff took into account that the 
square feet of private access driveway space cannot be calculated and used as part of the parcel’s 
physically developed area (See Dooley et al v. Wasco County, LUBA Opinion No. 2019‐065, Page 19), 
“Finally, we agree with petitioners that the county's findings are inadequate where they fail to explain 
why the two driveways on the property should be considered as physically developed, when roads are 
uses allowed by Goal 4.”) 
 
Fire fuel break buffer zone areas for physical development such as dwelling units, accessory structures, 
and agricultural structures were calculated (approximated) using the below method: 
 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 40



 

37 
 

 
Diagram: Fire Fuel Break Calculation Method 
 
Physical development areas and fire fuel break buffer zone areas for dwelling units, accessory 
structures, and agricultural structures are provided below: 
 
1. Dwelling unit and developed curtilage (80’ x 100’ = 8,000 SF) // Fire Break = 28,000 SF 
2. Accessory/Agricultural Structure #1 (24’ x 35’ = 840 SF) // Fire Break = 15,900 SF 
3. Accessory/Agricultural Structure #2 (30’ x 30’ = 900 SF) // Fire Break = 16,000 SF 
4. Accessory/Agricultural Structure #3 (16’ x 30’ = 480 SF) // Fire Break = 14,600 SF 
5. Dwelling unit (Old Homestead) (55’L x 55’W = 3,025 SF) // Fire Break = 21,000 SF 
6. Agricultural Structure (Old Homestead Barn) (25’ x 55’ = 1,375 SF) // Fuel Break = 18,000 SF 
 
Access Drive Fire Buffers. The following driveway lengths and widths are estimated from the original 
application materials, site map, Remand Letter, and Wasco County Geographical Information System 
Measurement Tool. Although the square footage of existing driveways cannot be considered physical 
development in this analysis, the required fire fuel break buffer zone areas are considered.  

 
Fire fuel break buffer zone areas for private access drives were calculated (approximated) using the 
below method: 
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Diagram: Access Drive Fire Fuel Break Calculation Method 
 
Driveway #1: Approx. 20’W x 480’L moving southward from Sevenmile Hill Rd. to driveway split.      
Driveway #2: Approx. 20’W x 681’L moving southeast from driveway split to dwelling unit. 
Driveway #3: Approx. 20’W x 946’L moving southward from driveway split to south adjacent parcel.  
Driveway #4: Approx. 20’W x 1,280’ moving southward from Sevenmile Hill Rd. to south parcel. 
 
The following fire fuel break buffer zone areas were calculated for the existing access drives on the 
subject parcel: 
 
Driveway #1 Fire Fuel Break Buffer Zone Area: 9,600 SF = 480’L x 20’ 
Driveway #2 Fire Fuel Break Buffer Zone Area: 13,620 SF = 681’L x 20’  
Driveway #3 Fire Fuel Break Buffer Zone Area: 18,920 SF = 946’L x 20’ 
Driveway #4 Fire Fuel Break Buffer Zone Area: 25,600 SF = 1,280’L x 20’  
 
Utility Line Maintenance Area. Staff confirmed by phone with Wasco Electric Cooperative on November 
15, 2021, that a 15 foot from center line maintenance easement is provided on each side of overhead 
power lines, and that the goal of the maintenance easement is to keep areas around power lines free 
from debris that might obstruct safe transmission of electric power. Staff utilized applicant’s submitted 
sitemap and Wasco County GIS Measurement Tool to approximate and confirm applicant’s estimated 
power line distances and maintenance zones. (See below “Power Line Distance Estimate” Map).  
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Power Line #1 Maintenance Area Estimate: 19,050 SF = 635’L x 30’ (15’ from center line) 
Power Line #2 Maintenance Area Estimate: 15,900 SF = 530’L x 30’ 
Power Line #3 Maintenance Area Estimate: 5,550 SF = 185’L x 30’ 
Power Line #4 Maintenance Area Estimate: 10,050 SF = 335’L x 30’ 
Power Line #5 Maintenance Area Estimate: 16,800 SF = 560’L x 30’ 
Power Line #6 Maintenance Area Estimate: 25,200 SF = 840’L x 30’ 
Power Line #7 Maintenance Area Estimate: 7,050 SF = 235’L x 30’ 
Power Line #8 Maintenance Area Estimate: 13,200 SF = 440’ x 30’ 
 
Public Roadway Maintenance Area. Additional information regarding fire fuel break and maintenance 
areas that are dedicated for publicly maintained roads was requested from the Wasco County Public 
Works Department.  The Wasco County Public Works Director Arthur Smith provided commentary on 
November 15, 2021: 
 

WC‐Public Works Department Director Arthur Smith Commentary (November 15, 2021): 
We do not have a fire break rule. The county is obligated to prevent obstruction of a publicly 
dedicated road, but there is no language about fire protection ‐ people can't block a road, it 
must remain open for travel. However, the county is not obligated to care for or maintain public 
or private roads, just county roads. 

 
Most county roads are only 22‐24 feet in width, but have a 50‐60 foot dedicated right‐of‐way 
which we manage. We try to keep a clear zone of 4‐6 feet on each side of the county road. This 
is more for vehicular safety than fire protection. We have the right to remove trees, bushes and 
other vegetation if we deem it is necessary for safety or if the tree represents a road hazard. 

 
A copy of the Director Smith’s commentary is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 5. 
 
The applicant provided the following calculation regarding Sevenmile Hill Road maintenance: “50' buffer 
along 7 Mile Hill Road = 65,000 ft2”.  
 
The Wasco County GIS Roads layer provides that Sevenmile Hill Road is a publicly maintained road. Staff 
utilized Partition Plat 2017‐003560 and Wasco County GIS Measurement Tool to approximate the length 
and width of Sevenmile Hill Road along the subject parcel’s north boundary line.  The estimated distance 
is 1,115 feet.  
 
Partition Plat 2017‐003560, page 2, provides that Sevenmile Hill Road is at least 60’ wide. Considering 
Director Smith’s comments concerning the 50‐60’ dedicated right‐of‐way, and the 4‐6 foot maintenance 
area on each side of county roads, staff estimates the dedicated maintenance area for Sevenmile Hill 
Road that directly applies to the subject parcel is approximately 6,690 SF = (6’ x 1,115’). 
 
A copy of Partition Plat 2017‐003560 is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 6. 
 
Total estimated actual physical development square footage = 14,620 SF 
Total estimated fire fuel break buffer zone area development square footage = 113,500 SF 
Total estimated fire fuel break buffer zone area for access drives = 67,740 SF 
Total estimated maintenance easement area for overhead power lines = 112,800 SF 
Total estimated applicable area dedicated for maintenance of Sevenmile Hill Road = 6,690 SF 
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The estimated physically developed areas, fuel break buffer zone areas, private utility line maintenance 
areas, and public road maintenance areas on the subject parcel equal 315,350 SF.   
 
(2) Undeveloped Areas & Soils. Original application materials provide the following description of 
undeveloped areas of the designated exception area (subject parcel): 
 

Applicant/Owner: David Wilson Application Form (Signed May 4, 2018) 
A good portion of the southeastern portion of the subject property consists of a cleared area 
growing grass hay which previously served as a pasture for the cabin and now is baled each 
year. Most of the northern two thirds of the subject property has been cleared at some point in 
the past and remains clear at this time. There is no merchantable timber on the property, and 
the property has never supported merchantable timber. There are scrub oaks and pine trees 
growing on the southern portion and eastern boundary of the property. There are no fir trees of 
any size larger than a seedling on the property, and historically firs do not survive. Grasses and 
shrubs create moderately dense underbrush.  

 
The area has no history of crop use with the exception of grass hay grown the pasture area. Due 
to the terrain and rocky soil, and because the elevation creates climatic extremes, crop 
agriculture is uneconomical and otherwise impracticable.  

 
The subject property does not have a history of commercially successful grazing for sheep or 
cattle. Grazing was occasionally tried in the area in the 1940's, but the terrain, thin soil and 
climate have limited the activities to an occasional attempt rather than a sustained commercial 
success. There are no properties in the immediate area being used for commercial grazing.  
 
The subject property is in current use for a residence, along with pasture and wildlife habitat in 
the scrub oak section. It has never been successfully utilized for agricultural purposes and has 
very limited value as forestland due to the dwellings on the site. (Original Application, Page 28). 

 
Soil Survey. The submitted Remand Letter provides the following information regarding a soil 
assessment that was conducted on the subject parcel: 
 

Applicant/Owner: David Wilson Remand Letter (Signed July 9, 2021) 
The application previously proceeded using the Wasco County NCRS soils map for the 
subject property. That map indicated the subject property contained two Class IV soil types. 
 
On December 18, 2020, Soils Scientist Gary Kitzrow conducted a soils study at the subject 
property. Mr. Kitzrow found that the subject property consists predominantly of generally 
unsuitable Class 7 and Class 8 soils. Mr. Kitzrow submitted a report to DLCD on January 23, 
2021, which report was reviewed and accepted by Hilary Foote, DLCD Farm, Forest Specialist on 
March 20, 2021.  
 
On January 15, 2021, Applicant Wilson signed the Soils Assessment Release Form 
authorizing release of the assessment to Wasco County Planning. Presumably, DLCD provided 
Wasco County with a copy after Ms. Foote's review and acceptance. *Ms. Foote's Completeness 
Review letter is erroneously dated March 29, 2001. This is obviously a typographical error. 
(Remand Letter, Page 1). 
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Submitted soils data (Scanned Pdf file titled: “Remand Request Soil Data”), includes the following: (1) 
“Soil Assessment Submittal Form” and “Soil Assessment Release Form”; (2) “Soil Assessment 
Completeness Review”; and (3) “Wilson – Order 1 Soil Survey”.  
 
The “Soil Assessment Submittal Form” was signed by both the property owner, David Wilson (Signed 
January 15, 2021) and soil scientist, Gary Kitzrow (Signed January 10, 2021). The “Soil Assessment 
Submittal Form” provides the Department of Land Conservation and Development the authority to 
review the soil survey, and provides the following:  
 

“Soil Assessment Submittal Form” (Submitted to DLCD January 23, 2021): 
Soils assessments must be consistent with the Soils Assessment Report Requirements and will 
checked for completeness and be subject to audits as described in O.AR 660‐033‐0030(9). Some 
soils assessments will additionally be subject to review and field checks by a DLCD‐contracted 
soils professional as described in OAR 660‐033‐0030(9). Property owners and soils professionals 
will be notified of any negative reviews or field checks. Soils assessments will not be released to 
local governments without submittal of a signed release form by the property owner and person 
who requested the soils assessment; however, when released, any negative reviews of field 
checks will accompany the soils assessments. (Soil Assessment Submittal Form, Page 1). 
 

The “Soil Assessment Release Form” was signed by the property owner, David Wilson (Signed January 
15, 2021), and submitted with the “Soil Assessment Submittal Form”.  
 
Copies of the “Soil Assessment Submittal Form” and “Soil Assessment Release Form” are available for 
inspection at the Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be 
found in Attachment D Exhibit 8.   
 
The “Soil Assessment Completeness Review” was issued and approved on March 29, 2021, by Hilary 
Foote Department of the Oregon Land Conservation and Development (DLCD) Farm Forest Specialist.  
 

Soil Assessment Completeness Review (March 29, 2021): 
In accordance with OAR 660‐033‐0045(6)(a), the Department of Land Conservation and 
Development (DLCD) finds that this soils assessment is complete and consistent with reporting 
requirements for agricultural soils capability. The county may make its own determination as to 
the accuracy and acceptability of the soils assessment. DLCD has reviewed the soils assessment 
for completeness only and has not assessed whether the parcel qualifies as agricultural land as 
defined in OAR 660‐033‐0020(1) and 660‐033‐0030. (Soil Assessment Completeness Form, Page 
1). 

 
A copy of the “Soil Assessment Completeness Review” is available for inspection at the Wasco County 
Planning Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 9.   
 
Staff contacted Hilary Foote requesting additional clarification concerning the purpose of the “Soil 
Assessment Completeness Review”. Ms. Foote confirmed that DLCD’s Soil Assessment's review is only to 
ensure the applicant’s submitted Soil Survey is complete and consistent, and that the local jurisdiction 
gets to make its own determination as to the survey's accuracy and acceptability. Additionally, Ms. 
Foote noted that the report indicates the property is zoned “EFU, not Forest”; however, this discrepancy 
appears to be a scrivener’s error.  
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A copy of the referenced communication with Hilary Foote is available for inspection at the Wasco 
County Planning Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 
5. 
 
Staff has reviewed the submitted soil report titled: “Wilson – Order 1 Soil Survey”, that was conducted 
by Soils Scientist Gary Kitzrow, M.S., Certified Professional Soil Classifier (CPSC), Certified 
Professional Soil Scientist (CPSS) (License # 1741), Principal Soil Taxonomist. The survey was submitted 
to DLCD on January 23, 2021.  There is no indication that the information provided within the soil report 
is incomplete or inaccurate. Additionally, the credentials of Mr. Kitzrow meet the minimum standards 
required per OAR 660‐033‐0045(1). Staff deems the facts, findings, and conclusions within the “Wilson – 
Order 1 Soil Survey”, to be complete, consistent, and accurate.   
 
The “Wilson – Order 1 Soil Survey” provides that a backhoe was used to excavate and test 23 specific 
areas on the subject parcel. (See below “Site Condition Map”). (See also Page 10 of “Wilson – Order 1 
Soil Survey”).  
 
A copy of “Wilson – Order 1 Soil Survey” is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 11. 
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The “Wilson – Order 1 Soil Survey” also provides a map illustrating the results of the soil survey.  (See 
below “Order 1 Soil Survey” Map). (See also Page 13 of “Wilson – Order 1 Soil Survey”).  
 

 
 
See also the “Enlarged Soil Capability Class Legend” Diagram below.  
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Diagram: Expanded Soil Capability Class Legend Diagram 
 
Identified soil types include the following: 51D Skyline (monotaxa); 10E Bodell; 51C Skyline (monotaxa); 
50D Wamic (monotaxa); 49C Wamic (monotaxa); and 49C (Wet).    
 
The “Wilson – Order 1 Soil Survey” subsection (2)(e), provides additional descriptions and correlations 
between the existing soils and vegetation growth on the subject parcel.   
 

“Wilson – Order 1 Soil Survey” Subsection (2)(e) (submitted January 23, 2021): 
There are excellent correlations of soil mapping units and vegetation for this study area. The 
dominant Skyline and Bodell soil units are droughty due to shallow bedrock (< 20"), loamy 
matricies and very high rock content in the case of the Bodell soil mapping unit (10E). Grasses 
and hardwood are noted on the mapping units and have not been cultivated in perpetuity. The 
moderately deep Wamic mapping unit is droughty but does have an argillic horizon hence 
increased water holding capacities and increased clay content in the Control Section. This area is 
generally tree‐free and has been growing grasses for many years. This particular property is very 
complex with the vegetative and soil communities NOT aspect related. Regarding the 
geomorphic surfaces and soil mapping units; the determining factor for mapping No alluvium 
soils are present. (Wilson – Order 1 Soil Survey, Page 2). 
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Additionally, the “Wilson – Order 1 Soil Survey” subsection (2)(f), provides notes concerning the 
underrepresentation of the existing USDA Order 3 Reporting Standards and the number and diversity of 
Soil Mapping Units on the subject parcel.    
 

“Wilson – Order 1 Soil Survey” Subsection (2)(f) (submitted January 23, 2021): 
No limitations were encountered in completing this Soil Survey. It is noteworthy; this portion of 
the Wasco County Soil Survey Area is apparently under‐represented regarding USDA Order 3 
Reporting Standards and the number and diversity of Soil Mapping Units on the Wasco County 
USDA Soil Legend. By completing offsite reviews of surrounding properties and detailed Order I 
Soil Survey for the current subject property, Wamic soils are over‐represented mapping units 
given the confirmed diverse and wide range of landforms and geomorphic surfaces in this 
specific region. Wamic soils are mapped on virtually every landform in this area. Although a 
pervasive soil series, there are many other soils in this region and we would not expect only one 
soil to be mapped in such a large geographic domain. Oregon is an extremely diverse state and 
unlike states such as Iowa where indeed the same soil may be found over a many square mile 
area, that is not the case in Oregon. This current subject property is a good example of the 
natural complexity expected in most Oregon areas where hills, valleys and competing 
landscapes are confirmed. (Wilson – Order 1 Soil Survey, Page 2). 

 
The survey’s summary and conclusion are provided in subsection (5). 
 

“Wilson – Order 1 Soil Survey” Subsection (5) (submitted January 23, 2021): 
A slim majority, (preponderance) of this proposed lot is made up of the shallow, generally 
unsuited Class 7 Skyline, Bodell units and Class 8 Infrastructure. (irrigated and non‐irrigated). 
The lithic, entic Bodell soil mapping units are shallow, very rocky with restrictive rooting 
capabilities and low water holding capacities. Skyline soils, which are very definable and modal, 
on this parcel similarly has shallowness due to a somewhat indurated paralithic contact 
beginning at less than 20 inches consistently. Conversely, Wamic soils are somewhat deeper, 
have thicker and more defined topsoils with more clay build‐up (hence water holding capacity 

 
This study area and legal lot of record is comprised of 51.8% (20.79 Ac.) of generally unsuited 
soils Capability Class 7 and Class 8 by Wasco County and DLCD definitions.  
 
(Wilson – Order 1 Soil Survey, Page 3). 
 

A copy of the “Wilson – Order 1 Soil Survey” is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 11. 

 
(2a) STAFF ANALYSIS (Undeveloped Areas & Soils). Vegetation Analysis. A previous site visit and Wasco 
County GIS data (2018 Aerial OSIP Imagery), indicate and confirms that grass hay is grown on the parcel. 
The pasture area is located on the northwest, central, and east portion of the parcel. 
 
The vegetation of the subject parcel is split between open grassland in the north, center, and east 
portions. Oregon White Oak trees are interspersed with Ponderosa Pine trees. There are very few 
Douglas Fir trees around the edges of the property.  Grasses and shrubs create moderately dense 
underbrush throughout. 
 
Slope Analysis. The property is mostly flat from the north to the center rising gradually from there to the 
south, east, and west.  Slopes from the road to the southern property line average 6‐10%.  The low point 
of the parcel is in the northwest corner at about 1550’ in elevation, 100’ lower than the dwelling unit at 
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about 1650’ and 210’ below the high point to the southeast at 1760’.  There are no slopes on the 
property that are too steep for either residential development or for forestry uses. 
 
Wetland Analysis. Staff utilized information from the Wasco County GIS (National Wetlands Inventory, 
National Hydrography Dataset, and Statewide Wetlands Inventory) to identify one seasonal “Riverine” 
wetland (stream) that runs in a north‐south direction through the center of the subject parcel. 
Additionally, a pond “Waterbody ‐ Large Scale” and the north‐south stream “Flowline ‐ Large Scale” is 
identified at the center of the subject parcel (approximately 41’+/‐ from the Agricultural Structure (Old 
Homestead Barn)). The approximate length of the identified waterbody is estimated to be 1,259 feet 
long.  (See below “Wetland Map”).  
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Staff has provided the applicable WC‐LUDO Forest (F‐2) Zone criterion below for wetland buffer areas: 
 

Section 3.127 ‐ Property Development Standards 
 

3. Waterways  
 

a. Resource Buffers: All bottoms of foundations of permanent structures, or similar 
permanent fixtures shall be setback from the high water line or mark, along all streams, 
lakes, rivers, or wetlands. (Added 4/12) 
 
(2) A minimum distance of fifty (50) feet when measured horizontally at a right angle 

for all water bodies designated as non‐fish bearing by any federal, state or local 
inventory. 

 
(***) 

 
(5) The following uses are not required to meet the waterway setbacks; however, they 

must be sited, designed and constructed to minimize intrusion into the riparian area 
to the greatest extent possible:  

 
(a) Fences;  
(b) Streets, roads, and paths;  
(c) Drainage facilities, utilities, and irrigation pumps;  
(d) Water‐related and water‐dependent uses such as docks and bridges;  
(e) Forest practices regulated by the Oregon Forest Practices Act;  
(f) Agricultural activities and farming practices, not including the construction of 

buildings, structures or impervious surfaces; and  
(g) Replacement of existing structures with structures in the same location that do 

not disturb additional riparian surface area. 
 
Based on the identified wetland type (non‐fish bearing stream), a wetland development buffer of 50 
feet on either side of the waterbody is required; however, forest practices regulated by the Oregon 
Forest Practices Act are exempted to the buffer standards to the degree that they “minimize intrusion 
into the riparian area to the greatest extent possible.” (WC‐LUDO Chapter 3 Basic Provisions Section 
3.127, Pp. 10‐11).    
 
Soils Analysis. The United States Department of Agriculture (USDA), Soil Conservation Service (STS), in 
cooperation with the Oregon Agricultural Experiment Station, published the “Soil Survey of Wasco 
County, Oregon, Northern Part”, in 1982. The survey’s soil map data has been digitized, and was used in 
determining and analyzing the subject parcel’s soil classifications in the original Staff Report.  The USDA 
“Soil Survey of Wasco County, Oregon, Northern Part” is classified as an Order 3 survey.    
 
A copy of the “Soil Survey of Wasco County, Oregon, Northern Part” is available for inspection at the 
Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D 
Exhibit 12. 
 
The “Wilson – Order 1 Soil Survey” submitted for this remand hearing is an Order 1 survey.   
 
The Natural Resources Conservation Service Soils webpage provides a description of soil survey orders.  
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The Natural Resources Conservation Service Soils webpage: Orders of Soil Surveys: 
The orders are intended to convey the level of detail used in making a survey, the scale used to 
delineate map units, and how general the map units are. They also indicate the general levels of 
quality control that are applied during surveys. These levels affect the kind and precision of 
subsequent interpretations and predictions. 

 
Order 1 (or first order) surveys are made if [sic] very detailed information about soils, generally 
in small areas, is needed for very intensive land uses. These land uses commonly require reviews 
and permits from regulatory agencies, engineers, and other professionals. Order 1 surveys are 
also conducted for specialized information, such as for critical habitat or cultural resources. 

 
Order 3 (or third order) surveys are made where land uses do not require precise knowledge of 
small areas or detailed soil information. The survey areas are commonly dominated by a single 
land use and have few subordinate uses. The soil information can be used in planning for range, 
forest, and recreational areas and in community planning. 

 
(See https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcs142p2_054254#orders) 
 
The “Soil Assessment Completeness Review”, issued and approved on March 29, 2021, by Hilary Foote 
Department of Land Conservation and Development (DLCD) Farm Forest Specialist provides the 
following regarding survey order:   
 

Soil Assessment Completeness Review (March 29, 2021): 
The level of order of survey used in the field survey, scale and type of maps used for field 
investigations, number of sample locations and observation points all confirming or disagreeing 
with the NRCS mapping units. The survey shall be one or more level of order higher than the 
NRCS survey as described in the NRCS Soil Survey Manual, 1993. Note that an Order 1 survey is 
more detailed than an Order 2 or greater survey. Order 1 soil survey was conducted. 
(Soil Assessment Completeness Form, Page 2).  

 
As noted earlier, the “Wilson – Order 1 Soil Survey” provides the following analysis regarding the 1982 
USDA Order 3 survey: 
 

“Wilson – Order 1 Soil Survey” Subsection (2)(f) (submitted January 23, 2021): 
No limitations were encountered in completing this Soil Survey. It is noteworthy; this portion of 
the Wasco County Soil Survey Area is apparently under‐represented regarding USDA Order 3 
Reporting Standards and the number and diversity of Soil Mapping Units on the Wasco County 
USDA Soil Legend. By completing offsite reviews of surrounding properties and detailed Order I 
Soil Survey for the current subject property, Wamic soils are over‐represented mapping units 
given the confirmed diverse and wide range of landforms and geomorphic surfaces in this 
specific region. Wamic soils are mapped on virtually every landform in this area. Although a 
pervasive soil series, there are many other soils in this region and we would not expect only one 
soil to be mapped in such a large geographic domain. (Wilson – Order 1 Soil Survey, Page 2).  
 

Staff notes that the submitted “Wilson – Order 1 Soil Survey”, was a parcel specific survey. The “Wilson 
– Order 1 Soil Survey” contains detailed soil testing analysis, and used a backhoe to excavate 23 study 
areas to conduct: “Field texturing was completed; Munsell color chart was used for soil colors; standard 
soil pH kit was used; field assessment for structure, consistence, pores, drainage class, root distribution, 
effective/absolute rooting depths and related morphology testing detailed map with precision of 
subsequent interpretations and predictions.” (“Wilson – Order 1 Soil Survey”, Page 1).  
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The “Wilson – Order 1 Soil Survey”, provides that Skyline, Wamic, Bodell, and Infrastructure are the soil 
series confirmed on the subject parcel. Specifically identified soil mapping units are provided in the 
diagram below:  
 

 
Diagram: Expanded Soil Capability Class Legend Diagram  
(See “Wilson – Order 1 Soil Survey”, Page 13) 
 
In order to provide detailed analysis of the soil mapping units identified on the subject parcel, staff 
utilized the “Soil Survey Single Phase Interpretation Sheets in Oregon” for the 1982 “Soil Survey of 
Wasco County, Oregon, Northern Part”, published by the United States Department of Agriculture 
(USDA), Soil Conservation Service (STS). The “Soil Survey Single Phase Interpretation Sheets in Oregon” 
or “Green Sheets” provides detailed data concerning field crops, woodland suitability, windbreaks, 
wildlife habitat suitability, and potential native plant communities that are supported by the soil 
mapping unit. The categories and the ratings for the classified soil mapping units are relevant to how 
well the subject parcel may be able to fulfill the requirements of Goal 4: Forest Lands by conserving 
forest lands for forest uses.   
 
The subject parcel’s predicted crops and pasture yield capability was examined by staff in order to 
determine the soil quality for field crops. Four “Soil Capability Classes” were identified in the “Wilson – 
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Order 1 Soil Survey”. The “Guide for Using Soil Survey Single Phase Interpretation Sheets in Oregon” 
published by the Soil Conservation Service (Natural Resources Conservation Service), June 1982, 
provides the following description of “Capability and Predicted Yields ‐ Crops and Pasture Soil Capability 
Classes”: 
 

Capability grouping shows, in a general way, the suitability of soils for most kinds of field crops. 
The groups are made according to the limitations of the soils when used for field crops, the risk 
of damage when they are used, and the way they respond to treatment. The grouping does not 
take into account major and generally expensive landforming that would change slope, depth, 
and other characteristics of the soil; does not take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cranberries, horticultural crops , or other crops 
requiring special management. 
 
Capability classes ‐ The broadest groups are designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and narrower choices for practical use, 
defined as follows:  
 
Class I soils have few limitations that restrict their use. 
 
Class II soils have moderate limitations that reduce the choice of plants or that require 
moderate conservation practices. 
 
Class III soils have severe limitations that reduce the choice of plants, require special 
conservation practices, or both. 
 
Class IV soils have very severe limitations that reduce the choice of plants, require very careful 
management, or both. 
 
Class V soils are not likely to erode but have other limitations, impracticable to remove, that 
limit their use largely to pasture, range, woodland, or wildlife. 
 
Class VI soils have severe limitations that make them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, or wildlife. 
 
Class VII soils have very severe limitations that make them unsuited to cultivation and that 
restrict their use largely to pasture or range, woodland, or wildlife. 
 
Class VIII soils and landforms have limitations that preclude their use for commercial plants and 
restrict their use to recreation, wildlife, water supply, or to esthetic purposes.  

 
Capability subclasses are soil groups with one class; they are designated by adding a small letter‐
‐e, w, s, or c‐‐to the class numeral, for example, lie. The letter e shows‐ that the main limitation 
is risk of erosion unless close‐growing plant cover is maintained; w shows that water in or on the 
soil interferes with plant growth or cultivation (in some soils the wetness can be partly corrected 
by artificial drainage); s shows that the soil is limited mainly because it is shallow, drouthy, or 
stony; and c, used in only some parts of the United States, shows that the chief‐limitation is 
climate that is too hot, too cold, or too dry for production of many crops. 
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In the capability system, all kinds of soils are grouped at three levels: the capability class, 
subclass, and unit. The capability unit is a grouping of soils into a defined management unit 
which is not provided on the SPI sheet. 

 
(Guide for Using Soil Survey Single Phase Interpretation Sheets in Oregon, Pp. 16‐17).   

 
A copy of the “Guide for Using Soil Survey Single Phase Interpretation Sheets in Oregon” is available for 
inspection at the Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be 
found in Attachment D Exhibit 13. 
 
Staff notes that the “Wilson – Order 1 Soil Survey” discovered that 20.79 acres of the subject parcel’s 
soils fall within the Class 7 and 8 (Class VII & VIII) soil Capability Classes.  19.34 acres of the subject 
parcel’s soils fall within Class 4 and Class 6 (Class IV & VI) soil Capability Classes.  Given the percentage of 
Class 7 and 8 soils, the “Wilson – Order 1 Soil Survey” found that a slight majority of the subject parcel’s 
soils (51.8%) have severe limitations that make them generally unsuitable for cultivation, and limit their 
use for pasture, woodland, and wildlife. However, while the Soil Capability Classification can be used to 
broadly understand the behavior of the soils when used for other purposes, “this classification is not a 
substitute for interpretations designed to show suitability and limitations of groups of soil for range, for 
forest trees, [emphasis added] or for engineering.” (Guide for Using Soil Survey Single Phase 
Interpretation Sheets in Oregon, Pp. 16).  
 
To understand the specific resource suitability of the subject parcel’s soil, staff examined the “Green 
Sheets”, which provide the following interpretation guidance for the soil mapping unit’s “Woodland 
Suitability”:  
 

This section deals with the potential productivity and management problems in the use of the 
soils for woodland production. The species listed in the column for potential productivity of 
common trees is the one for which site index is given. Site index is an indication of potential 
productivity and is based on the average total height of the dominant and codominant trees in 
the stand at the age of 100 years. 

 
Seven site classes are used for ponderosa pine. Site class 1 soils will reach a height of 113 feet or 
more at age of 100 years; those on site class 2 soils will reach heights of 99 to 112 feet; those on 
site class 3 soils, heights of 85 to 98 feet; those on site class 4 soils, heights of 71 to 84 feet; 
those on site class 5 soils, heights of 57 to 70 feet; those on site class 6 soils, heights of 43 to 56 
feet; and those on site class 7 soils, heights of less than 43. 

 
The mean site index is given for the listed species. It is based on field sampling. The ordination 
symbol column gives a connotative symbol representing class and subclass. The first element in 
the ordination is a number that denotes potential productivity in terms of cubic meters of wood 
per hectare per year for the common tree species listed. Therefore, 16 means 16 cubic meters 
per hectare per year of wood is produced at the point where mean annual increment 
culminates. One cubic meter per hectare equals 14.3 cubic feet per acre.  

 
The second element is a letter expressing selected soil properties associated with moderate or 
severe hazards or limitations in woodland use or management. Subclass R represents relief or 
slope steepness, subclass X represents stoniness or rockiness, subclass W represents excessive 
wetness, subclass T represents toxic substances, subclass D represents restricted rooting depth, 
subclass C represents clayey soils, subclass S represents sandy soils, subclass F represents 
fragmental or skeletal soils, and subclass A represents slight or no limitations. Subclass priorities 
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are in the order listed above. In the columns below management problems, the ratings used are 
slight, moderate, and severe. 

 
(Guide for Using Soil Survey Single Phase Interpretation Sheets in Oregon, Pp. 18‐19).   

 
The previous Order 3 USDA “Soil Survey of Wasco County, Oregon, Northern Part” only identified Wamic 
and Wamic‐Skyline Complex as the dominant soils on the subject parcel. Specifically identified were, 49C 
Wamic Loam (29.8 acres); 50D Wamic Loam (10.5 acres) (total = 40.3 acres). 51D Wamic‐Skyline 
Complex (0.5 Acres) was also identifed. (Wilson – Order 1 Soil Survey, Page 3).   
 
The “Wilson – Order 1 Soil Survey” provides that the subject parcel contains 19.34 acres of the Wamic 
series soil type. Specifically, the 50D Wamic Loam (5.74 acres) mapping unit, and 49C Wamic Loam (13.6 
acres = 12.68 49C Wamic (monotaxa) + 49C Wamic (wet)) mapping unit are identified.  
 
Specific details regarding the Wamic soil mapping units identified in the “Soil Survey Single Phase 
Interpretation Sheets in Oregon” (Commonly referred to as the “Green Sheets”) are provided below:  
 

o Capability and yields per acre of crops and pasture (high level management) 
 Both soil types are listed as 4e (Class 4 which has “very severe limitations that reduce 

the choice of plants, require very careful management, or both” Subclass e indicates 
that the main limitation is risk of erosion unless close‐growing plant cover is 
maintained).  Both soil types have Winter Wheat (35 bushels/acre) and Grass Hay (1.5 
tons/acre) listed. 

o Woodland Suitability 
 Both soil types are listed as 4A (Class 4, discussed above, and subclass A which 

represents slight or no limitations).  For both soil types, four out of five management 
problem categories are listed as having ‘slight’ or ‘moderate’ problem potential with 
plant competition the only one rated as ‘severe’ in both.  Plant competition indicates 
the potential invasion of undesirable species, usually brush, when openings are made in 
the tree cover.  Common trees on these soil types are Ponderosa Pine and Oregon 
White Oak with Ponderosa Pine listed as the only tree to plant.  The site index for both 
is 70 which is an indication of the potential productivity and is based on the average 
total height of the stand the age of 100 years.  A site index of 70 translates to the high 
end of Cubic Foot Site Class 6 (20‐49 cubic feet per acre potential yield category) for 
Ponderosa Pine. 

o Windbreaks  
 For both soil types the Green Sheets indicate “none” for Windbreaks.  This states that 

windbreaks are not normally needed. 
o Wildlife Habitat Suitability 
 This section provides a soil’s potential for producing various kinds of wildlife habitat. 

Under “Potential for Habitat Elements”:  
o “Grain Seed” is rated “Fair”; and “Grass & Legume” and “Wild Herb” subgroups are 

rated a “Good”.  
o “Hardwood Trees”, “Conifer Plants”, and “Shrubs” subgroups are rated as “Fair”.  
o “Wetland Plants” and “Shallow Water” subgroups are rated as “Poor”; “Open Land 

Wildlife” and “Woodland Wildlife” subgroups are rated as “Fair”; “Wetland Wildlife” 
is rated “Poor”, and “Rangeland Wildlife” contains no classification.  

o Potential Native Plant Community (Rangeland or Forest Understory Vegetation) 
 Ponderosa Pine and Oregon White Oak tree  species are listed.  
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 Non‐tree species: Idaho Fescue; Bluebunch Wheatgrass; Sandberg Bluegrass; 
Arrowleaf/Balsamroot; and Antelope Bitterbrush.  

 
The “Wilson – Order 1 Soil Survey” provides that the subject parcel also contains approximately 20.79 
acres of the Skyline, Bodell, and Infrastructure series soil type. Specifically, the 10E Bodell (5.74 acres) 
mapping unit, and 49C Wamic Loam (13.6 acres = 12.68 49C Wamic (monotaxa) + 49C Wamic (wet)), 
and Infrastructure (0.92 acres) mapping unit are identified.  
 
Specific details regarding the 10E Bodell Cobbly Loam soil mapping unit is identified in the “Green 
Sheets”:  
 

o Capability and yields per acre of crops and pasture (high level management) 
 This Bodell soil mapping unit is listed as 7e (Class 7 which has “very severe limitations 

that make them unsuited to cultivation and that restrict their use largely to pasture or 
range, woodland, or wildlife.” Subclass e indicates that the main limitation is risk of 
erosion unless close‐growing plant cover is maintained).  This soil type contains no 
recommended field crop/pasture. 

o Woodland Suitability 
 This Bodell soil mapping unit contains no woodland suitability soil classification and has 

no common trees listed (Specifically listed as “None”).  
o Windbreaks  
 This Bodell soil mapping unit has no species listed for windbreaks (Specifically listed as 

“None”).    
o Wildlife Habitat Suitability 
 This section provides a soil’s potential for producing various kinds of wildlife habitat. 

Under “Potential for Habitat Elements”:  
o “Grain Seed”, “Grass & Legume” and “Wild Herb” the class is rated a “Poor” for all 

three subgroups.  
o “Hardwood Trees”, “Conifer Plants”, and “Shrubs” contain no classification or 

species provided for all three subgroups.  
o “Wetland Plants”, “Shallow Water”, “Open Land Wildlife”, “Woodland Wildlife”, 

“Wetland Wildlife”, and “Rangeland Wildlife” the class is rated a “Poor” for all six 
subgroups. 

o Potential Native Plant Community (Rangeland or Forest Understory Vegetation) 
 No trees are listed.  
 Non‐tree species: Idaho Fescue; Bluebunch Wheatgrass; Letterman Needlegrass; 

Sandberg Bluegrass; Oregon Bluegrass; Arrowleaf/Balsamroot; Buckwheat; and Bighead 
Clover.  
 

A copy of the pertinent sheets used in the “Soil Survey Single Phase Interpretation Sheets in Oregon” for 
the 1982 “Soil Survey of Wasco County, Oregon, Northern Part”, published by the United States 
Department of Agriculture (USDA), Soil Conservation Service (STS), is available for inspection at the 
Wasco County Planning Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D 
Exhibit 14. 
 
No specific details are provided in the “Green Sheets” for soil mapping units 51D or 51C Skyline. Due to 
the lack of pertinent information in the “Gree Sheets” pertaining to the Skyline mapping units, staff 
requested additional information from Gary Kitzrow, M.S., Certified Professional Soil Classifier (CPSC), 
Certified Professional Soil Scientist (CPSS) (License # 1741), Principal Soil Taxonomist.   Mr. Kitzrow 
provided commentary on November 26, 2021: 
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Gary Kitzrow, Soil Scientist (November 26, 2021): 
Skyline units on my report are MONOTAXA units meaning one soil per delineation. Wamic soils 
are NOT found within those mapping units except as an inclusion. Order I Soil Surveys (such as 
the current one) separates out soil "Complexes" into their component parts. Order I Soil Surveys 
are Site Specific Soil Surveys with a high degree of confidence in the final delineations 
correlated. I have mapped over 1 million acres of soils in the USA and in 2 foreign countries. I 
use the same USDA‐protocols in all jurisdictions I have published Soil Survey Reports in (8) 
states. The goal of Order I Soil Surveys is to make every soil mapping unit a monotaxa element. 

 
The green sheets DO NOT tabulate the Forestry site index tables because Skyline is a Non‐
Commercial Forest Soil. As a former USDA‐NRCS Soil Scientist here in Oregon and as a degreed 
forester as well, when employed as a USDA scientist, we left the "Green Pages" blank when 
there was no commercial timber producing potential OR no trees within the correct age‐class or 
dominance‐class to measure and assign a valid site index or mensuration estimate (cu‐ft/ac/yr). 
Skyline has never been cited as a commercial forest soil and predictably, no proper trees are 
available to measure as well. Since this soil (Skyline) is the dominant soil on this subject parcel, a 
preponderance of the legal lot of record is not a commercial timber site. This follows suit for 
agriculture as well which is demonstrated in the Capability Class assignment. 

 
A copy of the Mr. Kitzrow’s commentary is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 10. 
 
STAFF CONCLUSIONS & RECCOMENDATIONS (Physically Developed & Undeveloped Areas). 
 
Physically Developed. The standard of proof for evidence submitted in support of this Remand request is 
“Clear and Objective”.  The burden of proof falls on the applicant to submit clear and objective evidence 
that demonstrates the proposal can meet the requirements under the law.  In this instance, the 
submitted Remand materials failed to produce a site map to scale; failed to provide illustrated 
measurements of infrastructure and existing development; failed to provide fire fuel break buffer zone 
calculation methodology; and failed to provide source material for the proposed 50’ fire fuel break 
buffer zone areas used in the applicant’s estimated “50' buffer along 7 Mile Hill Road = 65,000 ft2” and 
“50' buffer along driveway easement= 79,300 ft2” calculations.   
 
Staff conducted research and analysis of the existing physical development, and was able to provide the 
following approximations regarding the subject parcel’s physically developed areas: 
 
Total estimated actual physical development square footage = 14,620 SF 
Total estimated fire fuel break buffer zone area development square footage = 113,500 SF 
Total estimated fire fuel break buffer zone area for access drives = 67,740 SF 
Total estimated maintenance easement area for overhead power lines = 112,800 SF 
Total estimated applicable area dedicated for maintenance of Sevenmile Hill Road = 6,690 SF 
 
The estimated physically developed areas, fuel break buffer zone areas, private utility line maintenance 
areas, and public road maintenance areas on the subject parcel equal 315,350 SF.   
 
The subject is parcel is 40.13 acres in size.  
(1 Acre = 43,560 SF) (40.13 acres x 43,560 = 1,748,062 acres) 
315,350 SF / 1,748,062 SF = 0.1803 or 18% of the subject parcel is physically developed.  
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Staff’s approximations do not necessarily reflect absolute accuracy, and should not be considered to 
unconditionally negate the applicant’s submitted calculations for physical development.  However, 
unlike the applicant, staff provided source material for applicable fire fuel break buffer zone criteria and 
applicable utility line and road maintenance easements. Furthermore, staff provided the sources and GIS  
tools that were used to approximate private access drive and utility line distances. Finally, staff provided 
calculation methodology for estimated fire fuel break buffer zone areas. Considering these facts, staff 
recommends the Planning Commission consider staff’s approximated percentage of the subject parcel’s 
physically developed area in making its decision regarding this request. 
 
Staff estimates that 18% of the subject parcel is physically developed.   
 
Undeveloped Areas. Neither the subject parcel’s slopes or existing wetland buffers significantly hinder or 
preclude forestry uses. The primary point of analysis for the undeveloped area of the subject parcel is 
centered around the property’ soil quality and its suitability for forestry uses.  
 
The applicant submitted the “Wilson – Order 1 Soil Survey”, which provides that 20.79 acres of the 
subject parcel contains “Generally Unsuitable Soils”.  Using the soil survey and the “Green Sheets”, staff 
conducted in depth analysis of the soil mapping units identified within the “Wilson – Order 1 Soil 
Survey”.  The soil mapping units 50D Wamic, 49C Wamic, and 10E Bodell were explicitly found within 
the “Soil Survey Single Phase Interpretation Sheets in Oregon” (“Green Sheets”), and analysis was 
provided.  The soil mapping units 51D Skyline and 51C Skyline were not explicitly found within the 
“Green Sheets”; however, staff did provide analysis of the 51D Wamic‐Skyline Complex for reference.  
The Infrastructure soil mapping unit is also not within the “Green Sheets”.   
 
The “Wilson – Order 1 Soil Survey’s” “Findings and Conclusions” and remarks made within the 23 
individual “Soil Profile Documentation Sheets”, provide clear and objective evidence that the areas of 
the subject parcel containing “Generally Unsuitable Soils” are not favorable for field crops and pasture, 
large or small scale commercial woodlands, or wildlife habitat.  (See below “Soil Suitability Map” for 
reference).  
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Soil data evidence was a key issue of contention within the Land Use Board of Appeals opinion in Dooley 
et al v. Wasco County (LUBA Opinion No. 2019‐065). Using the Order 3 USDA “Soil Survey of Wasco 
County, Oregon, Northern Part”, the appellants provided in their “Second Assignment of Error”, that the 
county had failed to support its findings to allow the exception to Goal 4: Forest Lands “where the 
undisputed evidence [had shown that] the subject property contains merchantable tree species in its 
southern portion and contains soil types that are capable of supporting Ponderosa Pines (20‐49 cubic 
feet per year).” (LUBA Opinion No. 2019‐065, Page 14). The appellants successfully argued that the 
Order 3 USDA “Soil Survey of Wasco County, Oregon, Northern Part”, demonstrated that the soil types 
on the property support Ponderosa Pines, and that the county's findings were “inadequate to explain 
why the remaining open portion of the subject property could not be planted and [used] for forestry 
purposes.” (LUBA Opinion No. 2019‐065, Page 14).     
 
The “Wilson – Order 1 Soil Survey” demonstrates that a majority of the property contains “Generally 
Unsuitable Soils”, and that those soils are primarily located in the south and east portions of the subject 
parcel where the majority of scattered tree growth exists. Considering these facts, staff recommends 
the Planning Commission consider the findings and conclusions within the submitted “Wilson – Order 1 
Soil Survey” as well as staff’s analysis of that survey in making its decision regarding this request.  
  

OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 

  
(2) Whether land is irrevocably committed depends on the relationship between the 

exception area and the lands adjacent to it.  The findings for a committed exception 
therefore must address the following: 

 
(b) The characteristics of the adjacent lands; 

 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 63



 

60 
 

FINDING: Information concerning the “characteristics of the adjacent lands” is provided by the original 
record, Wasco County GIS data (2018 Aerial OSIP Imagery), and the additional evidence (Remand 
Request Letter & Remand Request Soil Data) submitted by Mr. David Wilson on July 13, 2021. Additional 
references are provided throughout this subsection.  
 
Characteristics and analysis of the adjacent lands includes the following: (1) Soil Analysis; (2) General 
Land Use History, Zoning, and Use; and (3) STAFF CONCLUSIONS & RECCOMENDATIONS. 
 
(1) Soils Analysis. Original application materials provide the following regarding soils analysis on 
adjacent lands: 
 

Applicant/Owner: David Wilson Application Form (Signed May 4, 2018) 
Soils: The subject property soils are 49C and 50D Wamic Loam. The parcels immediately north of 
the subject property are generally 51D Wamic Loam soils. Adjacent properties to the south and 
east are 49C and 50D, like the subject property. (See soils maps and productivity indices) 49C 
and 50D soils both have a site index of 70 for Ponderosa Pine, indicating a potential yield of 20‐
49 cubic feet per acre. However, with the exception of the 439 acre parcel adjoining the 
southwest corner of the subject property, none of the adjacent properties are supporting 
commercial timber production, and logging on the 439 acre parcel takes place west of the creek 
which runs parallel to the common boundary. All commercial timber production occurs well 
south of the subject property, generally south of the BPA power line transecting the area. The 
subject property has never produced merchantable timber or been logged commercially. 
(Original Application, Page 19). 

 
The soil mapping units for adjacent and neighboring parcels are provided by the Order 3 USDA “Soil 
Survey of Wasco County, Oregon, Northern Part”. This Order 3 survey was used to obtain the subject 
parcel’s soil data in the original application request. (See below “Adjacent Property Soil Mapping Units” 
map).   
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Regarding the subject parcel, the USDA Order 3 survey’s soil data is refuted by the “Wilson – Order 1 Soil 
Survey’s” findings and conclusions. Although the scope of the “Wilson – Order 1 Soil Survey” was limited 
to the subject parcel, the survey’s author Mr. Gary Kitzrow, provided comment regarding the under‐
representation of the number and diversity of Soil Mapping Units on the Wasco county USDA Soil 
Legend.  Specifically, Mr. Kitzrow provided the following:    
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“Wilson – Order 1 Soil Survey” Subsection (2)(f) (submitted January 23, 2021): 
By completing offsite reviews of surrounding properties and detailed Order I Soil Survey for the 
current subject property, Wamic soils are over‐represented mapping units given the confirmed 
diverse and wide range of landforms and geomorphic surfaces in this specific region. Wamic 
soils are mapped on virtually every landform in this area. Although a pervasive soil series, there 
are many other soils in this region and we would not expect only one soil to be mapped in such 
a large geographic domain. (Wilson – Order 1 Soil Survey, Page 2). 
 

It is clear from Mr. Kitzrow’s commentary that similar to the subject parcel, it is likely that neighboring 
and adjacent lands contain a wider array of Soil Mapping Units than is provided within the USDA Order 3 
survey. Although Mr. Kitzrow’s commentary cannot override the Order 3 USDA’s survey of mapped soil 
units on surrounding parcels, his comments do provide additional information concerning the possible 
increased diversity of soil characteristics of adjacent lands.       
 
(2) General Land Use History, Zoning, and Use. Information concerning the surrounding area’s land use 
history, zoning, and current use is provided by the land use file records, the Wasco County Assessor’s 
Office, and Wasco County GIS data (2018 Aerial OSIP Imagery, Zoning Layer, Subdivision Layer).  
 
The lands to the north, east, and west of the proposed exception area have been primarily divided into 
smaller units of land relative to rural development (10 acres or less).  A large majority of these parcels 
were created long before the area was subject to statewide or county‐wide zoning regulations.  Of the 
four subdivisions in the area, three were platted in the early part of the twentieth century, and the 
fourth in 1979 (Fletcher Tract‐1908; Fairmont Orchard Tracts‐1911; Sunnydale Orchards‐1912; Flyby 
Night Subdivision‐1979).  Three of these subdivisions primarily contain lots that are approximately 5 
acres in size.  The county has recognized the area’s existing parcel sizes by zoning the area for rural 
residential development (R‐R (5) Rural Residential and Rural Residential (R‐R (10)) Zones), and for small‐
scale agriculture or forestry uses in conjunction with a rural residence (Forest‐Farm (F‐F 10) Zone (Non‐
Resource)).  Lands to the south, southwest, and west were historically created by deed or land sales 
contract prior to state or county‐wide zoning laws, and many were divided into smaller units of land in 
the 1980s by partition. Additional details are provided below.  
 
As a result of the parcel creation history, parcel size, and parcel use, and in keeping with the zoning, 
there has been a significant amount of rural residential development, particularly along the county 
roads and within the platted subdivisions.  There have also been several applications for rural residences 
in the areas within the Forest‐Farm (F‐F 10) Zone (Non‐Resource).  (See below “Subdivision & Registered 
Addresses Map”).  
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Between 1994 and 1997, the exception area and the lands surrounding it were included in what Wasco 
County collectively designated as the “Transition Lands Study Area” (TLSA).  The county performed an 
analysis of the area, in part to determine where rural residential development would be appropriate.  
The final report for the TLSA was published on September 12, 1997, and included recommendations 
outlining the sub‐areas within the study area that were suitable for residential development.  The 
exception area and the lands to the north and east were determined to be suitable for further rural 
residential development. Certain zone changes have been processed as part of the TLSA program to 
further the development of residential uses in the area surrounding the exception area. 
 
The exception area is surrounded on two sides (north and east) by residential development and land 
zoned for rural residential development under the three non‐resource rural residential zoning 
designations, R‐R (5) Rural Residential, Rural Residential (R‐R (10)) Zone, and Forest‐Farm (F‐F 10) Zone 
(Non‐Resource). The parcel immediately to the south is zoned for forestry uses, but is used for 
residential and small scale agricultural uses. Lands further south, and immediately west of the subject 
parcel “exception area” are generally used for commercial forestry.  (See below “Location & Zone 
Map”). 
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The land on the immediate north and south side of Seven Mile Hill Road are all zoned for and mostly 
used for residential purposes.  This parcel of F‐2 is the only such parcel of Forest land on all of Seven 
Mile Hill Road.  All other parcels along Sevenmile Hill Road are within the R‐R (5) Rural Residential, Rural 
Residential (R‐R (10)) Zone, and Forest‐Farm (F‐F 10) Zone (Non‐Resource), with 5 or 10 acre minimum 
parcel sizes.   
 
Lands East of the Subject Parcel. Directly to the east, north east, and south east of the proposed 
“exception area” are three parcels within the Forest‐Farm (F‐F 10) Zone (Non‐Resource) (T2N R12E, 
Section 22, Lots 4700, 4300, and 4200).  Two of these tax lots abut the eastern boundary of the subject 
parcel, and the third (tax lot 4700) is located on the immediate north side of Sevenmile Hill Road.  Tax 
lots 4700 and 4200 contain dwelling units and are used for residential purposes.  Tax lot 4300 was 
recently approved for a dwelling unit on October 12, 2021 (See File No. 921‐21‐000131‐PLNG).   
 
The three abutting rural residential lots further to the east are part of a small rural subdivision called 
Fairmont Orchard Tracts, filed August 5, 1911.  The subdivision is located entirely in the southwest 
quarter of Section 22, Township 2 North, Range 12 East.  The subdivision was originally composed of 
nine lots, Lots 1‐6 and Parcels A, B, & C.  The numbered lots were generally to the south of Sevenmile 
Hill Road, oriented in a north‐south rectangle, while the lettered parcels form a flagpole on the north 
side of Sevenmile Hill Road, running west to the western boundary of the section.  The lot sizes ranged 
from 6.08 acres to 13.22 acres on the original plat, making the average lot size 9.66 acres.  Over time, 
three of the original lots have been partitioned into smaller lots, resulting in 12 lots, the smallest being 
0.75 acres.  The average size is now 6.85 acres. 
 
There are three zoning designations covering the area east of the exception area, R‐R (5) Rural 
Residential, Rural Residential (R‐R (10)) Zone, and Forest‐Farm (F‐F 10) Zone (Non‐Resource).  The 
National Scenic Area (NSA) Boundary is located approximately 0.6 miles east of the subject parcel’s east 
property line.  Zoning designations within this area of the NSA are predominantly "A‐1" Large Scale 
Agriculture Zone (GMA & SMA).  In 1999, Wasco County revised the zoning of the lots 0.1 mile east of 
the subject parcel, changing them from Forest‐Farm (F‐F 10) Zone (Non‐Resource) to Rural Residential 
(R‐R (10)) Zone (County Ordinance 99‐111, amending Ordinance 97‐102).  Further, according to goals 
established in the TLSA project, the change in zoning was part of a process seeking to allow the 
expansion of rural residential uses in this ‘transition’ area between the more developed areas to the 
north and the large scale forestry/agricultural uses to the south.  These zone changes were objected to 
and appealed, partly on the basis that they were likely to diminish the buffer between commercial 
forestry and rural residential uses in the area and increase conflicts between those uses. The appeal was 
stayed for mediation pursuant to the parties’ stipulation, and the matter was later dismissed from LUBA.  
(Thomas v. Wasco County (unpublished), LUBA appeal No. 99‐178) 
 
Lands North of the Subject Parcel. Immediately north and northeast of the subject parcel, but still on the 
south side of Sevenmile Hill Road, is a vacant 0.7 acre parcel, that is zoned Forest (F‐2) Zone. The small 
parcel is owned by Wasco County and is located between the old Sevenmile Hill Road and the current 
Sevenmile Hill Road.  Immediately north of the vacant parcel, on the north side of Sevenmile Hill Road 
are two lots that are within the R‐R (5) Rural Residential zone, and were also part of the Fairmont 
Orchard Tracts Subdivision discussed above.  One of these lots is 0.7 acres, is vacant, and owned by 
Wasco County. The other lot is 7.9 acres and contains a single family dwelling with associated accessory 
structures.  
 
The Fly‐By Night Subdivision lies north of the Fairmont Orchard Tracts Subdivision on the north side of 
Sevenmile Hill Road.  Three parcels were reconfigured through a partition in 2017. All of the lots north of 
Sevenmile Hill Road for approximately 0.8 miles are within the R‐R (5) Rural Residential zone.  North of 
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the Fly‐By Night Subdivision, lands are within the Exclusive Farm Use (A‐1) Zone or within the National 
Scenic Area. 
 
Lands lying to the northwest of the subject parcel are within the Sunnydale Orchards Subdivision.  All of 
the lots within the subdivision that are located north of Sevenmile Hill Road are within the Rural 
Residential (R‐R (10) zone, and all of the lots located on the south side of the road are within Forest‐
Farm (F‐F 10) Zone (Non‐Resource).  The majority of this subdivision is developed with single family 
dwellings and associated accessory buildings.  North of Sunnydale Orchards there are other subdivisions 
with lots within the Forest‐Farm (F‐F 10) Zone (Non‐Resource) and R‐R (5) Rural Residential zone. 
 
All of the area north of the proposed “exception area” is built and committed to low and medium 
density rural residential uses in these two platted subdivisions: Sunnydale Orchards Subdivision and 
Flyby Night Subdivision.  
 
The Sunnydale Orchards Subdivision was recorded on March 8, 1912.  It consisted of 25 lots averaging 
about five acres each, with the largest lot being 11.4 acres.  Lots within the subdivision are mostly less 
than ten acres.  The plat for the Flyby Night Subdivision was recorded November 8, 1979.  The Flyby 
Night lots average approximately five acres each, with two larger, approximately 20‐acre parcels as the 
exceptions. 
   
The area located on the north side of Sevenmile Hill Road is the most heavily developed area 
surrounding the subject parcel.  As can be seen in the maps above (See “Location & Zone Map” and 
“Subdivision & Registered Dwellings Map”), virtually all units of land located north of Sevenmile Hill 
Road have been improved with a dwelling unit.  
 
Lands West of the Subject Parcel. There are two properties immediately adjacent to the proposed 
exception area to the west.  The northwest parcel is 16.3 acres, with the north 1/3 within the Forest‐
Farm (F‐F 10) Zone (Non‐Resource) and the southern 2/3 within the Forest (F‐2) Zone.  This property is 
not developed.  The adjacent property to the southwest is within the Forest (F‐2) Zone, is 439 acres, is in 
commercial forestry, and is owned by Kenneth Thomas. Lands west of the subject parcel are larger in 
size and within the Forest (F‐2) Zone. These lands stretch almost a mile due west of the subject parcel, 
across Osborn Cut‐Off Road, before they reach the Fletcher Tract Subdivision where properties fall 
within the Forest‐Farm (F‐F 10) Zone (Non‐Resource) and are much smaller in size (5‐15 acres).  The 
majority of lands within the Forest (F‐2) Zone is undeveloped, with the exception of three single family 
dwellings along Osborn Cut‐Off Road. 
 
The Fletcher Tract Subdivision was recorded on June 6, 1908 and contains a total of 32 lots, almost all 
five acres each. All of the lots within the Fletcher Tract are within the Forest‐Farm (F‐F 10) Zone (Non‐
Resource). The lots are oriented in two long north‐south columns of 16 lots each, with a north‐south 
roadway between the two columns.  According to 2018 Aerial OSIP Imagery, this south portion of the 
platted road south of Dry Creek Road has never been developed, although there are some private access 
roads leading to the developed parcels.  The roadway north of Dry Creek Road was vacated in 1977, but 
a private road still exists.  For the purposes of this report, information was collected on 11 lots in the 
subdivision.  Most of the lots have remained separate 5‐acre parcels, but some have been combined 
under single ownership into larger lots (Tax lots 1000, 2200, 700, 2600, 2700).  The 15.29‐acre lot (Lot 
1000) is the largest parcel in the Fletcher Tract. Beyond the subdivision to the west and south are large 
parcels within the Forest (F‐2) Zone.  According to Planning Department records, the Fletcher Tract has 
been zoned for non‐resource use since the implementation of zoning in the county.   
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Several of the lots in the Fletcher Tract are in common ownership forming larger tracts, more in keeping 
with smaller, 10‐15 acre woodland lots.  When looking at them as individual lots, the majority have no 
improvements.  However, in the area south of Dry Creek Road, five of the lots in the ‘eastern column’ 
are in common ownership (Tax Lots 900, 1000 and 1100, covering subdivision Lots 9‐13), with a 
residence on one of those lots.  Similarly, three of the lots in the ‘western column’ are in common 
ownership (Tax Lots 2100, 2200 and 2300, covering subdivision Lots 20‐23), with a residence on two of 
them.  Considering this pattern of use, the majority of the land area is dedicated to non‐resource, 
residential uses.  Additionally, because the establishment of the lots predates statewide or countywide 
zoning in the area, each 5‐acre parcel could be developed with residential use.   
 
Lands South of the Subject Parcel. The south adjacent 69 acre parcel is within the Forest (F‐2) Zone, and 
is also owned by the applicant David Wilson. The parcel is used for farm and residential purposes, and 
no forestry uses occur there. A record Quick Claim deed (recorded 1948‐65409), describes the south 
adjacent parcel, the subject parcel, three separate parcels (now within the Forest (F‐2) Zone) and four 
lots of the Fairmont Orchard Tracts (now within the Forest‐Farm (F‐F 10) Zone (Non‐Resource) and Rural 
Residential (R‐R (10) zone). Land use history provides that the 1948 tract was separated through 
conveyances throughout the twentieth century to form the existing nine separate units of land situated 
to the south, southeast, and east of the subject parcel (currently zoned for forest and residential use).  
 
The lands to the south and southwest (all within the Forest (F‐2) Zone) were created by deed prior to 
state and county‐wide land use laws. However, it appears that the current 439 acre adjacent southwest 
parcel (2N 12E 0 2900) owned by Kenneth Thomas and the 40.35 acre parcel (2N 12E 21 2700) and 43.01 
acre parcel (2N 12E 21 2800) owned by Richard & Hope Vance were all three reduced in size through a 
series of two partitions occurring in 1984 and 1985 (MIP‐84‐118 & MIP‐85‐103).  Further west, the 30.45 
acre (2N 12E 21 2900) and the 34.31 acre (2N 12E 21 3000) acre parcels were also reduced in size 
through a partition (MIP‐86‐103).  The north‐south dividing line between the four smaller parcels 
appears to have been the BPA Line.    
 
A copy of the pertinent deeds and minor partitions, is available for inspection at the Wasco County 
Planning Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 17.  
 
The south adjacent parcel, the southwest adjacent parcel, and a parcel located further west (all in Forest 
(F‐2) Zone) are in tax deferral status. There are three tracts of land wholly in resource use, and one split 
zoned (Forest‐Farm (F‐F 10) Zone (Non‐Resource) and Forest (F‐2) Zone) (See “South Resource Zone 
Ownership Pattern and Tax Deferral Status” map). 
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The south adjacent property along with all other properties to the west are bisected by a Bonneville 
Power Administration Transmission Line Easement also known as “Bonneville ‐ The Dalles Line”. The BPA 
line runs in a southeast to northwest direction.  The transmission line’s maintenance easement is 
approximately 150’+/‐ wide, and is clearly demarcated on the below map that was submitted with the 
applicant’s Remand materials. (See below “Aerial Photo” map).  
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Additionally, staff analysis provides that an area of approximately 306 acres of Forest (F‐2) Zoned land is 
situated north of the BPA line (including the subject parcel). (See below “Forest Lands North of the BPA 
Line” map).  
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Continuing further south and southwest, lands are squarely within the Forest (F‐2) Zone for 
approximately five miles (crossing Chenoweth Creek Road). This region is undeveloped, with the 
exception of two parcels along Chenoweth Creek Road, and is primarily being managed for forestry or 
large scale agricultural (mostly grazing) uses.  Deed research indicates these parcels were created prior 
to modern state and county land use law.  
 
To the far southeast, near areas surrounding Wells Road, approximately 1.5 ‐ 4.5 miles southwest of The 
Dalles, lands fall within the Forest‐Farm (F‐F 10) Zone (Non‐Resource) and residential zones ((R‐R (5) 
Rural Residential and Rural Residential (R‐R (10)) Zone). This area’s zoning patterns mimic the zoning 
pattern of the subject area of analysis with Forest‐Farm (F‐F 10) Zoned lands situated between resource 
and residential zoned lands.   
 
Public access to the south and southwest parcels that are within the Forest (F‐2) Zone, is provided by 
Sevenmile Hill Road (provides access to the 439 acre parcel owned by Kenneth Thomas), Osburn Cut‐off 
Road, and Dry Creek Road.   
 
Zoning & Use. The property border line distance between those lands within the Forest‐Farm (F‐F 10) 
Zone (Non‐Resource) and those lands within the Forest (F‐2) Zone are illustrated in the below “Border 
Distance between F‐F(10) & F‐2(80) Zoned Lands” map.   
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The approximate total border distance between lands within the Forest‐Farm (F‐F 10) Zone (Non‐
Resource) and Forest (F‐2) Zone is approximately 4.35 miles in length.  If rezoned to Forest‐Farm (F‐F 10) 
Zone (Non‐Resource), the subject parcel’s south and west property lines (approximately 0.53 miles) 
would be integrated into the Forest‐Farm (F‐F 10) Zone (Non‐Resource) and Forest (F‐2) Zone border 
line, which would increase the length total Forest‐Farm (F‐F 10) Zone (Non‐Resource) and Forest (F‐2) 
Zone border to approximately 4.88 miles.  
 
Moving further west, the zoning map explicitly demonstrates that lands within the Forest‐Farm (F‐F 10) 
Zone (Non‐Resource) are a clear demarcation between properties that are within resource zones (Forest 
(F‐2) Zone and Exclusive Farm Use (A‐1) Zone) and those within residential zones (R‐R (5) Rural 
Residential and Rural Residential (R‐R (10)) Zone). Furthermore, it is clear that in this region of the 
county, the Forest‐Farm (F‐F 10) Zone (Non‐Resource) does not separate resource zoned lands. (See 
below “Border between EFU A‐1 & F‐2(80) Zoned Lands”).   
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(3) STAFF CONCLUSIONS & RECCOMENDATIONS. Analysis of the characteristics of adjacent lands 
provides following:  
 
(1) The subject parcel’s soils that were mapped by the “Wilson – Order 1 Soil Survey” and those soils 
mapped on adjacent parcels via the Order 3 USDA “Soil Survey of Wasco County, Oregon, Northern Part” 
greatly differ in both soil series/classification and soil mapping units represented.  
 
(2) The land use history demonstrates that the properties located to the north, northwest, and east of 
the subject parcel were developed for residential and small acreage forest‐farm purposes. The existing 
land use designation and zoning pattern of these lands ensures that they are currently used for 
residential and (non‐resource) forest‐farm purposes. A majority of the north, northwest, and east 
adjacent parcels contain active registered addresses, and are generally smaller in size than those lands 
located to the south, southwest, and west.  Lands to the south, southwest, and west are zoned 
exclusively for and actively in forestry use. The size of the subject parcel, and its historical and current 
use is more in line with those neighboring north, northwest, and east parcels that are within residential 
zoning.  

(3) From the land use history provided in Section II.D of this report (See Settlement Agreement and 2013 
ZNC/CPA/EXC decision), and from a geographical standpoint, the BPA Line has a history of being 
considered a logical man‐made boundary for separating forestry uses from built and committed 
residential areas. Similar to the fire fuel break buffer zone areas and power line and road maintenance 
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easements, the BPA Line easement area is maintained clear of trees, and acts, because of its width and 
scarification, as a significant physical break between rural residential uses in the Sevenmile Hill area and 
forestry uses further to the south, southwest, and west.  Moreover, there is a history of public 
examination and consideration that the BPA Line right‐of‐way/easement area physically separates, and 
therefore, mitigates the potential fire impacts associated with low‐density residential uses in the 
Sevenmile Hill area.   

(4) The existing zoning maps clearly illustrate that lands within the Forest‐Farm (F‐F 10) Zone (Non‐
Resource), are situated between lands within resource zones (Forest (F‐2) Zone and Exclusive Farm Use 
(A‐1) Zone) and lands within residential zones (R‐R (5) Rural Residential and Rural Residential (R‐R (10)) 
Zone).  It is also clear that within the Sevenmile Hill area, the subject 40.13 acre parcel owned by David 
Wilson (2N 12E 22 4400), the small 0.45 acre parcel owed by Wasco County (2N 12E 22 4500), and 
approximately 0.32 acres of private access road (Old Sevenmile Hill Road) are the only lands within the 
Forest (F‐2) Zone that directly abut residentially zoned property.  
 
Considering these facts, staff recommends the Planning Commission consider staff’s analysis of the 
characteristics of adjacent lands in making its decision regarding this request.  
 

OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 

  
(2) Whether land is irrevocably committed depends on the relationship between the 

exception area and the lands adjacent to it.  The findings for a committed exception 
therefore must address the following: 

 
(c) The relationship between the exception area and the lands adjacent to it; 

 
FINDING:  The following analysis of the relationship between the “exception area” and the lands 
adjacent to it are provided from the above facts, analysis, and findings for OAR 660‐004‐0028(2)(a) and 
OAR 660‐004‐0028(2)(b).   
 
STAFF CONCLUSIONS & RECCOMENDATIONS. 
 
Soils Analysis. The subject parcel’s soils that were mapped by the “Wilson – Order 1 Soil Survey” and 
those soils mapped on adjacent parcels via the Order 3 USDA “Soil Survey of Wasco County, Oregon, 
Northern Part” differ greatly in both soil classification and soil mapping units represented.   
 
It is clear from the “Wilson – Order 1 Soil Survey” that the subject 40.13 acre parcel (“exception area”) 
contains a majority (20.79 acres / 51.8%) of soil mapping units that are considered “Generally 
Unsuitable” for large and small scale agricultural and forestry uses. Additionally, the subject parcel, 
which is designated “Forestry”, contains a wider variety of soil mapping units than is provided for in the 
Order 3 USDA “Soil Survey of Wasco County, Oregon, Northern Part”.   
 
The below “Adjacent Property Soil Mapping Units & Designation” map illustrates that the Order 3 USDA 
soil mapping units represented on all of the surrounding lands in the subject area, which are designated 
“Forestry”, “Forest‐Farm”, and “Residential”, contain one or more of the Wamic series soil mapping 
units (51D Wamic‐Skyline Complex; 50D Wamic; 49B Wamic; 49C Wamic; 50E Wamic).  The Wamic 
mapping units appear to be represented “on virtually every landform in this area,” (Wilson – Order 1 Soil 
Survey, Page 2), regardless of the parcel’s land use designation or zone.  
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For example, the below “Adjacent Property Soil Mapping Units & Designation” map illustrates four tax 
lots that all contain the same single soil mapping unit (49C Wamic); however, tax lots (2N 12E 22 tax lot 
4300, 4200, and 4000), are designated “Forest‐Farm” and within the Forest‐Farm (F‐F 10) Zone (Non‐
Resource), while tax lot 2N 12E 0 2700, is designated “Forestry” and within the Forest (F‐2) Zone.   
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Based on the findings and conclusions of the “Wilson – Order 1 Soil Survey”, staff finds that the 
relationship between the subject parcel’s soil mapping units and those mapped on adjacent lands is 
greatly diminished. Mr. Kitzrow’s findings and commentary in the “Wilson – Order 1 Soil Survey” 
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concerning the pervasiveness of the Wamic soil series, and that “there are many other soils in this 
region and we would not expect only one soil to be mapped in such a large geographic domain” (Wilson 
– Order 1 Soil Survey, Page 2), tends to raise a noble question concerning the accuracy of the Order 3 
USDA “Soil Survey of Wasco County, Oregon, Northern Part”, which was published in 1982.    
 
Land Use & Zoning. The land use history demonstrates that the properties located to the north, 
northwest, and east of the subject parcel were developed for residential and small acreage forest‐farm 
purposes. The existing land use designation and zoning pattern ensures that these lands are currently 
used for residential and (non‐resource) forest‐farm purposes. A majority of these adjacent parcels 
contain active registered addresses, and the parcels are generally smaller in size than those lands 
located to the south, southwest, and west. Units of land located to the south, southwest, and west of 
the subject parcel are larger, mostly undeveloped, and within the “Forestry” land use designation. Land 
use history demonstrates that these properties have historically been in forestry use, and have never 
been and are currently not used for residential purposes. Regarding the subject parcel’s size and its 
historical and current use, it is clear that the property’s existing relationship is more in line with those 
adjacent residentially zoned lands located to the north, northwest, and east, as opposed to lands 
located to the south, southwest, and west.  
 
Compared with most parcels located to the south, southwest, and west, the subject parcel contains 
substantial physical development. Approximately 18% of the parcel is physically developed. The size and 
scope of the subject parcel’s residential development mimics a majority of the residentially zoned 
parcels located to the north, northwest, and east. Parcel size and residential development on lands 
located to the north, northwest, and east can prevent or significantly diminish forestry uses within the 
overall area due to conflicting resource and residential uses.  Additionally, if the subject parcel’s 
diminished soil capacity (20.79 acres / 51.8%) and location pattern is taken into consideration and added 
to its physical development (approximately 18%) locations, one begins to see potential limitations in the 
parcel’s ability to maintain “the forest land base and to protect the state’s forest economy by making 
possible economically efficient forest practices that assure the continuous growing and harvesting of 
forest tree species as the leading use on forest land consistent with sound management of soil, air, 
water, and fish and wildlife resources and to provide for recreational opportunities and agriculture.” 
OAR 660‐015‐0000(4).   
 
Taking into consideration those limitations caused by “Generally Unsuitable Soil” locations and physical 
development on the property in relation to “Generally Suitable Soil” locations, the subject parcel’s 
relationship between “active” forestry uses occurring on neighboring south, southwest, and west 
properties and the subject parcel’s “potential” forestry uses are seriously diminished. (See below 
“Infrastructure & Soil Map” for reference).  
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In the Sevenmile Hill area of Wasco County, those properties directly abutting all of the designated 
resource lands (Agriculture and Forestry) and that separate those lands from “Residential” designated 
lands, are within the Forest‐Farm (F‐F 10) Zone (Non‐Resource). See the below maps for details (“Border 
between F‐2(80) & Residential Zoned Lands” map and “Border Distance between EFU A‐1 & F‐2(80) 
Zoned Lands” map).  
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In the Sevenmile Hill area, the subject parcel and two two small properties are the only lands within the 
Forest (F‐2) Zone that directly abut residentially zoned property. In this case, a forest zoned property 
abutting residentially zoned property is completely out of line with the zoning pattern, and not at all in 
relation to every other unit of land within the Sevenmile Hill area of Wasco County that is within a 
resource zone. This fact is an interesting conundrum that might be resolved by approving Mr. Wilson’s 
request.  
 
Considering the aforementioned facts provided throughout this report, staff concludes that outside of 
being designated “Forestry” and within the Forest (F‐2) Zone, the subject parcel’s relationship with 
those adjacent south, southwest, and west lands designated “Forest” are significantly diminished.  
Alternatively, the subject parcel’s relationship with those lands to the north, northwest, and east are 
increased due to their similar use and development patterns.   
 

OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 
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(2) Whether land is irrevocably committed depends on the relationship between the 

exception area and the lands adjacent to it.  The findings for a committed exception 
therefore must address the following: 

 
(d) The other relevant factors set forth in OAR 660‐004‐0028(6). 

 
FINDING:  These factors are discussed within the findings for OAR 660‐004‐0028(6). 
 

OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 

 
(3) “Whether uses or activities allowed by an applicable goal are impracticable as that term 

is used in ORS 197.732(2)(b), in goal 2, Part II(b), and in this rule shall be determined 
through consideration of factors set forth in this rule.  Compliance with this rule shall 
constitute compliance with the requirements of Goal 2, Part II.  It is the purpose of this 
rule to permit irrevocably committed exceptions where justified so as to provide 
flexibility in the application of broad resource protection goals.  It shall not be required 
that local governments demonstrate that every use allowed by the applicable goal is 
‘impossible.’  For exceptions to Goals 3 or 4, local governments are required to 
demonstrate that only the following uses or activities are impracticable; 

 
(a) Farm use as defined in ORS 215.203; 

 
(b) Propagation or harvesting of a forest product as specified in OAR 660‐033‐0120; 

 
(c) Forest operations or forest practices as specified in OAR 660‐006‐0025(2)(a).” 

 
FINDING: The following analysis of whether the subject parcel “exception area” is irrevocably 
committed to uses not allowed by the applicable goal because existing adjacent uses and other relevant 
factors make uses allowed by the applicable goal impracticable is provided from the above facts, 
analysis, and findings for OAR 660‐004‐0028(2)(a), OAR 660‐004‐0028(2)(b), and OAR‐660‐004‐
0028(2)(c).    
 
The impracticability analysis includes the following: (1) Applicable criteria standards and explanation; 
and (2) STAFF CONCLUSIONS & RECCOMENDATIONS. 
 
(1) Applicable Criteria Standards and Explanations.  
 
This application seeks an exception to Goal 4: Forest Lands, where the primary goal is to “conserve 
forest land for forest uses”.   
 

ORS 215.203(2)(a) provides: 
 
“[F]arm use” means the current employment of land for the primary purpose of obtaining a 
profit in money by raising, harvesting and selling crops or the feeding, breeding, management 
and sale of, or the produce of, livestock, poultry, fur‐bearing animals or honeybees or for 
dairying and the sale of dairy products or any other agricultural or horticultural use or animal 
husbandry or any combination thereof. “Farm use” includes the preparation, storage and 
disposal by marketing or otherwise of the products or by‐products raised on such land for human 
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or animal use. “Farm use” also includes the current employment of land for the primary purpose 
of obtaining a profit in money by stabling or training equines including but not limited to 
providing riding lessons, training clinics and schooling shows. “Farm use” also includes the 
propagation, cultivation, maintenance and harvesting of aquatic, bird and animal species that 
are under the jurisdiction of the State Fish and Wildlife Commission, to the extent allowed by the 
rules adopted by the commission. “Farm use” includes the on‐site construction and maintenance 
of equipment and facilities used for the activities described in this subsection. “Farm use” does 
not include the use of land subject to the provisions of ORS chapter 321, except land used 
exclusively for growing cultured Christmas trees as defined in subsection (3) of this section or 
land described in ORS 321.267 (3) or 321.824 (3).) 

 
OAR 660‐033‐0120 contains a chart of uses that are allowed outright, conditionally, or not 
authorized on agricultural lands, including “farm use” and “propagation or harvesting of a forest 
product,” and OAR 660‐006‐0025(2)(a) provides: 

 
(a) Forest operations or forest practices including, but not limited to, reforestation of forest 

land, road construction and maintenance, harvesting of a forest tree species, application of 
chemicals, and disposal of slash;  

 
The “forest products” definition can be found in ORS 532.010(4), which states that forest products are 
“any form, including but not limited to logs, poles and piles, into which a fallen tree may be cut before it 
undergoes manufacturing, but not including peeler cores.”  An examination of Farm Uses and their 
potential on this property are also relevant as indicated by OAR 660‐004‐0028(3) above.  The subject 
parcel is not in farm use as its defined by state law.  The south adjacent parcel is actively engaged in 
farm use, contains an approved agricultural structure, and is within farm/forest tax deferral (Current 
Property Class: 549 FARM DFU MH).  Additional commentary concerning the south adjacent parcel’s use 
was provided by Melanie Brown Wasco County Chief Appraiser for the Wasco County Assessor’s Office: 
 

Melanie Brown Wasco County Chief Appraiser (November 24, 2021):  
The account you are requesting information about should be in the name of David W Wilson. His 
property is in applied for Farm Use. He has to support a qualifying income and it can't be a 
hobby farm. We send out Income Questionnaires every 3 years, which we will be sending them 
out next month for the 2022‐23 tax year. He did meet the income requirement 3 years ago. 
According to what he does as a farming practice, he raises livestock and sells enough of them to 
qualify. 

 
A copy of the Melanie Brown’s commentary is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 5.   
 
OAR 660‐006‐0025(1) describes those “Uses Authorized in Forest Zones”.  An exception granted to this 
goal may have an impact on these types of uses.  This OAR describes five (5) general types: 
 

OAR 660‐006‐0025(1) 
These general types of uses are: 
 
(a) Uses related to and in support of forest operations; 

 
(b) Uses to conserve soil, air and water quality and to provide for fish and wildlife resources, 

agriculture and recreational opportunities appropriate in a forest environment; 
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(c) Locationally‐dependent uses, such as communication towers, mineral and aggregate 
resources, etc. 
 

(d) Dwellings authorized by ORS 215.705 to 215.755; and 
 

(e) Other dwellings under prescribed conditions 
 
In regards to subsection (c), no aggregate sites have been identified on this property, nor is there 
anything about the subject parcel’s location that makes it significant for communication towers. In 
regards to subsections (d) and (e) there is currently an existing dwelling on the parcel, with no potential 
for further dwelling units under current rules in the Forest (F‐2) Zone.  This leaves uses provided for in 
subsections (a) and (b) as the primary uses which must be safe guarded on this property in accordance 
with Goal 4: Forest Lands. 
 
The rule does not require that the listed resource uses be impossible in the exception area; rather, it 
requires that they be impracticable.  Impracticable means “not capable of being carried out in practice,” 
according to Webster’s New World Dictionary (2nd College Ed., 1980).  “Capable” means “having ability” 
or “able to do things well.” Id.  Finally, “in practice” means by the usual method, custom or convention.  
Id.  Webster’s Third New International Dictionary, (Unabridged Ed., 1993) defines “impracticable” as 
“1a: not practicable: incapable of being performed or accomplished by the means employed or at 
command: infeasible * * * c: IMPRACTICAL, UNWISE, IMPRUDENT * * *” 
 
Based on the foregoing, the County must evaluate to what extent the adjacent uses and other factors 
affect the ability of property owners to carry out resource uses in practice in the “exception area”.  The 
rule only requires evaluating whether the resource use can be carried out by the usual, available 
methods or customs.  Consequently, just because a farm or forest use can be attained by methods that 
are not usual or customary does not mean that the farm or forest use is practicable.  Resource 
designation is not necessary to preserve the area for small scale farm or forestry uses in conjunction 
with residential use. 
 
(2) STAFF CONCLUSIONS & RECCOMENDATIONS. 
 
In the above findings, staff has provided significant analysis of the subject parcel’s physically developed 
& undeveloped areas, significant analysis of adjacent lands, and thorough examination of the 
relationship between the “exception area” and adjacent lands. Based on the above facts, analysis, and 
findings for OAR 660‐004‐0028(2)(a), OAR 660‐004‐0028(2)(b), and OAR‐660‐004‐0028(2)(c), staff 
concludes that resource use on the subject parcel has become impracticable according to its commonly 
understood definition.  Below, staff has reiterated why the resource use on the subject parcel is 
impracticable.   
 
Soils Analysis. In Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐065), the Land Use Board of 
Appeals agreed with the petitioner’s “Third Assignment of Error” which argued that Wasco County’s 
findings were “inadequate to explain why the county found that the uses listed within OAR 660‐004‐
0028(3) were impracticable.  In part, the petitioners (appellants) asserted that the undisputed evidence 
concluded that soil types on the property support Ponderosa Pine harvest, and that the county's findings 
were “inadequate to explain why the remaining open portion of the subject property could not be 
planted and [used] for forestry purposes.” (LUBA Opinion No. 2019‐065, Page 14).   
 
The submitted “Wilson – Order 1 Soil Survey”, which is systematically described and analyzed 
throughout this report, clearly refutes both the soil classifications and soil mapping units that are 
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mapped for the subject parcel in the Order 3 USDA “Soil Survey of Wasco County, Oregon, Northern 
Part”. The  
“Wilson – Order 1 Soil Survey’s” “Findings and Conclusions” and remarks made within the 23 individual 
“Soil Profile Documentation Sheets”, provide clear and objective evidence that the areas of the subject 
parcel containing “Generally Unsuitable Soils” (51.8%) are not favorable for field crops and pasture, 
large or small scale commercial woodlands, or wildlife habitat.  (See below “Soil Suitability Map” for 
reference).  
 

 
 
Furthermore, the fact that the “Wilson – Order 1 Soil Survey” found a wider diversity of soil classes and 
soil mapping units than are mapped in the Order 3 USDA “Soil Survey of Wasco County, Oregon, 
Northern Part”, brings into question the relationship based on soil taxonomy between the subject parcel 
and its neighboring parcels.  Additional details concerning the “Wilson – Order 1 Soil Survey” can be 
found throughout this report. 
 
The new soil mapping provides that the “Generally Suitable” soils that can undisputedly support 
Ponderosa Pine, Winter Wheat, and Grass Hay only equal 19.34 acres (48.2%) of the parcel.  Excluding 
existing physical development, fire buffer fuel break areas, power line maintenance areas, and public 
road maintenance areas, the above map illustrates a dispersed area of the parcel that is fit for resource 
use. Further, the “generally suitable” soils are primarily located on the subject parcel’s north side where 
residential use and zoning dominates.  
 
Further analysis provides that the “exception area” is surrounded on three sides by existing residential 
development, with the potential for additional residential development in the future.  Conflicts caused 
by the proximity of residential neighbors on three sides (north, northwest, and east adjacent parcels), 
will require added expense related to fire protection, fencing and general control of the area if the 
subject parcel was actively used for forestry or farmed for profit. Also, residential density surrounding 
the subject parcel significantly limits the use of pest control techniques to regulate insects and invasive 
vegetation. Additional nuisance type conflicts with residences are likely to arise because of the noise 
associated with forestry and farm for profit operations. There are also inherent safety risks associated 
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with forestry and farm operations that must be considered if the subject parcel were to be actively used 
for small‐large scale forestry or farm for profit operations, which it currently is not.  
 
Approximately 18% of the parcel is physically developed. The size and scope of the subject parcel’s 
residential development mimics a majority of the residentially zoned parcels located to the north, 
northwest, and east. The subject parcel contains substantial physical development compared with most 
parcels located to the southwest, and west, that are actively in forest use.  
 
If the subject parcel’s diminished soil capacity (20.79 acres / 51.8%) is taken into consideration and 
added to its physical development (approximately 18%) locations, the on‐site accommodation for 
forestry and farm for profit use is further reduced. (See below “Infrastructure & Soil Map” for 
reference).  
 

 
 
Finally, the land use designation and zoning pattern for the Sevenmile Hill area clearly illustrates that 
lands within the Forest‐Farm (F‐F 10) Zone (Non‐Resource) are situated between lands designated for 
forestry resource use and lands designated for residential use.  The subject parcel is one of only three 
exceptions to the aforementioned pattern.  (See the below “Border between F‐2(80) & Residential 
Zoned Lands” map).  
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When examined individually, each one of the aforementioned issues and conflicts is not enough to 
justify an exception under this section; however, if the miscellany of the aforementioned issues and 
conflicts is examined in the totality, the impracticability of resource use activities on the subject parcel 
gains a great amount of worth.      
 
The greatly diminished soil capacity of the subject parcel; the scattered mapping of “generally suitable” 
soils that are located mostly on the subject parcel’s north side where residential use and zoning 
dominates; the existing physical development and residential use of the subject parcel; the risk of 
increased conflicts between resource uses and residential uses; the surrounding residential uses, and 
the fact that the subject parcel is the only resource land in the Sevenmile Hill area that directly abuts 
residentially zoned property, all combined, significantly limits the parcel’s ability for farm use for profit, 
or to conserve soil, air and water quality and to provide for fish and wildlife resources, agriculture and 
recreational opportunities appropriate in a “forest” environment.   
 
These issues and conflicts combined, seriously limit the parcel’s ability to achieve Goals 3 and 4 because 
the uses or activities allowed by the applicable goals that in turn help effectuate Goals 3 and 4, cannot 
be carried out in practice by the usual method, custom, or convention on this parcel, and thus, due to 
the totality of the circumstances provided, make the allowed resource uses impracticable.   
 
This section also mandates that a justification for an exception to Goal 4 consider the suitability of the 
area for farm uses. Due to the aforementioned issues and conflicts, as well as the existing parcel size, 
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climate and development in the general area, the parcel cannot be, and is not, currently employed for 
the primary purpose of obtaining a profit from agricultural uses. Additionally, the subject parcel has 
been removed from farm/forest tax deferral (Current Property Class: 401 TRACT RES IMPR). The area 
can support small‐scale, “peripheral” farm activities taking place on some lands within the Forest‐Farm 
(F‐F 10) Zone (Non‐Resource) and residential zoned properties where the residential use represents the 
primary and most highly valued use. 
 
Based on the above facts, analysis, and findings for OAR 660‐004‐0028(2)(a), OAR 660‐004‐0028(2)(b), 
and OAR‐660‐004‐0028(2)(c), staff concludes that resource use on the subject parcel has become 
impracticable according to its commonly understood definition, and recommends that the Planning 
Commission approve the request based on the “exception area” being irrevocably committed to other 
uses.    
 

OAR 660‐004‐0028: 
Exception Requirements for Land Irrevocably Committed to Other Uses 
 
(4) A conclusion that an exception area is irrevocably committed shall be supported by 

findings of fact which address all applicable factors of section (6) of this rule and by a 
statement of reasons explaining why the facts support the conclusion that uses allowed 
by the applicable goal are impracticable in the exception area. 

 
FINDING:  All applicable factors of subsection (6) are addressed below. Staff’s conclusion that resource 
use within the “exception area” is impracticable is supported by analysis and findings of fact concerning 
all of the record evidence pertaining to this Remand request, as described throughout this report. A 
conclusion that the “exception area” is irrevocably committed will be based staff’s analysis and findings 
of fact concerning all of the record evidence pertaining to this Remand request, as described throughout 
this report. 
 

OAR 660‐004‐0028 
Exception Requirements for Land Irrevocably Committed to Other Uses 

 
(5) Findings of fact and a statement of reasons that land subject to an exception is 

irrevocably committed need not be prepared for each individual parcel in the exception 
area.  Lands which are found to be irrevocably committed under this rule may include 
physically developed lands. 

 
FINDING:  The proposal is for a goal exception, zone change, and comprehensive plan amendment for 
one parcel.  This parcel makes up the entirety of the “exception area”.  This parcel is physically 
developed as described above.  Findings of fact and a statement of reasons why this land is found to be 
irrevocably committed are discussed throughout this report. 

 
OAR 660‐004‐0028 
Exception Requirements for Land Irrevocably Committed to Other Uses 
 
(6) Findings of fact for a committed exception shall address the following factors:  

 
(a) Existing adjacent uses;  

 
FINDING: The existing adjacent uses are discussed and considered in great detail in the above findings 
for OAR 660‐004‐0028(2)(b). Existing adjacent uses to the north, northwest, and east are residential, and 
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zoned as such. The south adjacent parcel is zoned for forestry use, but is not actively used for forestry.  
Lands to the south, southwest, and west of the subject parcel are zoned for, and used for commercial 
forestry. 

 
(b) Existing public facilities and services (water and sewer lines, etc.);  

 
FINDING:  There are no public water or sewer facilities on either the adjacent land or the “exception 
area”.  Electric power and phone service are available to the area.  The property can be adequately 
served by existing fire, police and school facilities.  The record supports previous findings for Chapter 11, 
Section H regarding statewide planning goals, supports this conclusion.  

 
(c) Parcel size and ownership patterns of the exception area and adjacent lands: 

 
(A) Consideration of parcel size and ownership patterns under subsection (6)(c) of 

this rule shall include an analysis of how the existing development pattern came 
about and whether findings against the Goals were made at the time of 
partitioning or subdivision.  Past land divisions made without application of the 
Goals do not in themselves demonstrate irrevocable commitment of the 
exception area.  Only if development (e.g., physical improvements such as roads 
and underground facilities on the resulting parcels) or other factors make 
unsuitable their resource use or the resource use of nearby lands can the parcels 
be considered to be irrevocably committed.  Resource and nonresource parcels 
created pursuant to the applicable goals shall not be used to justify a committed 
exception.  For example, the presence of several parcels created for nonfarm 
dwellings or an intensive agricultural operation under the provisions of an 
exclusive farm use zone cannot be used to justify a committed exception for land 
adjoining those parcels.” 

 
FINDING: As discussed in great detail in the findings for OAR 660‐004‐0028(2)(b), and in the attached 
supporting documents provide that most of the lands to the north, northwest, and east within the 
Sevenmile Hill area contain development patterns that were established prior to the adoption of 
Statewide land use planning goals.  Many of the small parcels that characterize the area were created 
between 1900 and 1920 by subdivision and were marketed as orchard sites that could support a family.  
The lots in the vicinity of the exception area were not successful because of the cold and dry weather at 
this location and elevation.  Most of the existing lots (many of which were created by subdivision later in 
the 1970s) have non‐resource residences located on them now, as does the subject parcel in the 
proposed “exception area.” Lands to the south, southwest, and west were historically created by deed 
prior to state and county‐wide land use laws, and many were later partitioned into smaller units of land 
in the early 1980s.  
 

(B) Existing parcel sizes and contiguous ownerships shall be considered together in 
relation to the land’s actual use.  For example, several contiguous undeveloped 
parcels (including parcels separated only by a road or highway) under one 
ownership shall be considered as one farm or forest operation.  The mere fact 
that small parcels exist does not in itself constitute irrevocable commitment.  
Small parcels in separate ownerships are more likely to be irrevocably 
committed if the parcels are developed, clustered in a large group or clustered 
around a road designed to serve these parcels.  Small parcels in separate 
ownership are not likely to be irrevocably committed if they stand alone amidst 
larger farm or forest operations, or are buffered from such operations. 
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FINDING: A tract of land is defined as “one or more contiguous lots or parcels in the same ownership.” 
(WC‐LUDO Definitions, Page 48). In this case, a tract of land consisting of the subject 40.13 acre parcel is 
owned by David and Jolene Wilson and the south adjacent 69.3 acre parcel is also owned by David 
Wilson. The south adjacent parcel is bisected by the BPA Line, contains one residence, and multiple 
associated accessory buildings. Neither the subject parcel or south adjacent parcel is currently engaged 
in forestry uses.  
 
As noted throughout this report, the subject parcel’s infrastructure, soil quality, and current use, 
eliminate the property’s ability to be used for farm use. The subject parcel contains small areas that are 
used for grass hay fields, but is not within farm/forest tax deferral status (Current Property Class: 401 
TRACT RES IMPR), and the land is not employed “for the primary purpose of obtaining a profit in money 
by raising, harvesting and selling crops…” and is not used for any other defined farm use. (WC‐LUDO 
Definitions, Page 18). Mowing natural grasses, maintenance of rural property, and maintaining small 
grass hay fields are not necessarily farm uses.   
 
Further commentary from Soil Scientist Gary Kitzrow provides: 
 

Gary Kitzrow, Soil Scientist (November 26, 2021): 
Since this soil (Skyline) is the dominant soil on this subject parcel, a preponderance of the legal 
lot of record is not a commercial timber site. This follows suit for agriculture as well which is 
demonstrated in the Capability Class assignment. 

 
The south adjacent parcel; however, is actively engaged in farm use, contains an approved agricultural 
structure, and is within farm/forest tax deferral (Current Property Class: 549 FARM DFU MH).  Additional 
commentary concerning the south adjacent parcel’s use was provided by Melanie Brown Wasco County 
Chief Appraiser for the Wasco County Assessor’s Office: 
 

Melanie Brown Wasco County Chief Appraiser (November 24, 2021):  
The account you are requesting information about should be in the name of David W Wilson. His 
property is in applied for Farm Use. He has to support a qualifying income and it can't be a 
hobby farm. We send out Income Questionnaires every 3 years, which we will be sending them 
out next month for the 2022‐23 tax year. He did meet the income requirement 3 years ago. 
According to what he does as a farming practice, he raises livestock and sells enough of them to 
qualify. 

 
A copy of the Melanie Brown’s commentary is available for inspection at the Wasco County Planning 
Department under File 921‐18‐000086‐PLNG, and can be found in Attachment D Exhibit 5.   
 
This subsection provides that “contiguous ownerships shall be considered together in relation to the 
land’s actual use” (Emphasis added); however, the facts indicate that the subject parcel and its south 
adjacent neighbor are not in the same use. Although both parcels may be considered a tract due to 
common ownership, the parcels are used for completely different purposes, and so cannot be 
considered together in relation to their actual uses when those uses are polar opposites of each other, 
especially when the south adjacent parcel’s income qualifies the property for tax benefits.     
  
In relation to most forestry operations, a 40.6 acre parcel is a small parcel.  According to this subsection, 
the nature of the subject parcel’s small size, alone, is not enough to constitute an irrevocable 
commitment.  However, also according to this subsection, small parcels are more likely to be irrevocably 
committed if they are developed and clustered around a road designed to serve them.  In this case, the 
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subject parcel contains one large residence in use near the eastern boundary, as well as older structures 
formerly used as a residence and a barn in the center.  Finally, subsection (6)(c)(B), encourages 
consideration of whether a property stands alone among larger farm or forest operations, or is buffered 
from them.  With regards to the subject parcel, there is no buffer to the south or southwest, as the 
property to the immediate south is an active farm, and properties to the southwest are in commercial 
forestry.  The next parcel south of that is a 336 acre parcel used predominantly for grazing.  The parcel 
to the east (southeast adjacent to the subject parcel) is 439 acres of land used for forestry.  All nearby 
lands to the north, northwest, and west are residential.  The facts provide that the subject parcel does 
not necessarily stand alone amongst larger farm or forest operations, but nor is it buffered from them. 
In point of fact, like all of the lands in the Sevenmile Hill area that are designated for forestry use and are 
already buffered from lands designated for residential use by property within the Forest‐Farm (F‐F 10) 
Zone (Non‐Resource), an approved goal exception will create a Forest‐Farm buffer zone between the 
adjacent south forestry parcel and the residential lands to the north.  
 

(d) Neighborhood and regional characteristics;  
 

FINDING:  Based on the descriptions already provided throughout this report, the “neighborhood 
characteristics” can best be described as commercial timberland to the south, southwest, and west, and 
rural residential development within to then north, northwest, and east.  The “regional characteristics” 
include the Sevenmile Hill area that is located approximately six miles west of The Dalles. The Sevenmile 
Hill area’s zoning and use pattern mimics the subject parcel’s immediate neighborhood with farm and 
forestry resource use in the south, southwest, and west, and residential use in the north, northwest, and 
east, being hemmed in by Columbia River Gorge National Scenic Area.  
 

(e) Natural or man‐made features or other impediments separating the exception area 
from resource land.  Such features or impediments include but are not limited to 
roads, watercourses, utility lines, easements, or rights‐of‐way that effectively 
impede practicable resource use of all or part of the exception area;  

 
FINDING: There are no natural impediments separating the proposed exception area from resource 
land.  There is one man‐made feature separating the proposed exception area from existing commercial 
timberlands to the south. The BPA Line and right‐of‐way/easement, which forms an approximate 150‐
foot wide cleared area between the residence on the subject parcel and commercial forest areas to the 
south.  This power line is located on the adjacent property approximately 1/3 mile south of the subject 
property’s existing residence (1/5 mile south of the southern property line) and runs slightly northwest 
to southeast.  As described above, the 69 acre parcel owned by the applicant to the immediate south of 
the subject property has an existing residence (which lies north of and adjacent to the power line) and is 
in residential use.  The power line bisects that property. The 439 acre adjacent property to the 
southwest of the subject parcel is owned by Ken Thomas, a private landowner who engages in forestry 
operations on his extensive Wasco County land holdings.  The power line separates the northern 70 
acres of that parcel from the southern 370 acres, all of which is in the F‐2 (Forest) Zone.  This 
impediment feature is not insurmountable or impassable to forest uses. 
 

(f) Physical development according to OAR 660‐004‐0025; OAR 660‐004‐0025 states the 
“Exception Requirements for Land Physically Developed to Other Uses” as follows: 

 
(1) A local government may adopt an exception to a goal when the land subject to 

the exception is physically developed to the extent that it is no longer available 
for uses allowed by the applicable goal. 
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(2) Whether land has been physically developed with uses not allowed by an 
applicable Goal, will depend on the situation at the site of the exception.  The 
exact nature and extent of the areas found to be physically developed shall be 
clearly set forth in the justification for the exception.  The specific area(s) must 
be shown on a map or otherwise described and keyed to the appropriate 
findings of fact.  The findings of fact shall identify the extent and location of the 
existing physical development on the land and can include information on 
structures, roads, sewer and water facilities, and utility facilities.  Uses allowed 
by the applicable goal(s) to which an exception is being taken shall not be used 
to justify a physically developed exception.” 

 
FINDING: As provided above for the OAR 660‐004‐0025:  
 
In Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐065), the Land Use Board of Appeals agreed 
with the petitioner’s “Fourth Assignment of Error”, which argued that staff’s findings were not 
supported by substantial evidence in the record, where the county found that approximately 87 percent 
of the subject parcel was not physically developed, but still approved a physically developed exception.  
As noted above, staff conducted thorough analysis of the subject parcel’s physical development, and 
concluded that approximately 18% of the subject parcel is physically developed.   
 
As provided in Sandgren v. Clackamas County, and explicitly referred to by LUBA in Dooley et al., in order 
to “approve a physically developed exception, the county must find that the property has been 
physically developed to such an extent that all Goal 3 or 4 resource uses are precluded” (Sandgren v. 
Clackamas County, 29 Or LUBA 454, 457 (1995)). The overall demonstration of clear and objective 
evidence is more straightforward under OAR 660‐004‐0025 compared to OAR 660‐004‐0028; however, 
the standard is demanding, and requires the applicant demonstrate forestry uses are no longer an 
option. (See Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐065, Page 18). Additionally, as 
provided by LUBA in Dooley et al., impracticability of Goal 4 uses caused by existing physical 
development is not the standard for a physically developed exception request.      
 
In the present case, even if the County accepts the applicant’s estimation that 32.81% of the total area 
of the subject parcel is physically developed, in order to approve the request, the County is “required to 
determine that the property is "physically developed to the extent that it is no longer available" for 
forestry uses.” (See Dooley et al v. Wasco County, (LUBA Opinion No. 2019‐065, Page 18), ORS 
197.732(2)(a).  
 
Based on the above facts, analysis, and findings, staff concludes that the parcel does not meet the 
required standards of OAR 660‐004‐0025, and recommends that the Planning Commission deny the 
request based on the physically developed exception.  
 

(g) Other relevant factors;  
 

To the extent there are other relevant factors, they are discussed throughout this submittal and not 
repeated here. 
 

b. OAR 660‐004‐0028(7):  The evidence submitted to support any committed exception 
shall, at a minimum, include a current map, or aerial photograph which shows the 
exception area and adjoining lands, and any other means needed to convey information 
about the factors set forth in this rule.  For example, a local government may use tables, 
charts, summaries, or narratives to supplement the maps or photos.  The applicable 
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factors set forth in section (6) of this rule shall be shown on the map or aerial 
photograph. 

 
FINDING:  The submittal complies with this requirement, and includes various maps of the proposed 
exception area and adjoining lands submitted with the application.  Tables, charts, and summaries are 
also included within the submittal and as exhibits to this narrative, along with maps and other materials.  
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“1997 TLSA full report” 
“1998 TLSA memo” 
“TLSA Study Area Ground Water Evaluation – Wasco County, Oregon”
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“Settlement Agreement”
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SETTLEMENT AGREEMENT 

This settlement agreement dated as of January 5, 2000, and the parties to 
this agreement are Kenneth A. Thomas ("Thomas"), Wasco County (the 
"County"), and Joseph Betzing ("Betzing"). 

Recitals 
A. In LUBA Case No. 99-178 Thomas filed an appeal with the Land 

Use Board of Appeals regarding County Ordinance No. 99-111. This appeal is 
stayed pending mediation. 

B. In LUBA Case No. 99-109 Thomas filed an appeal with the Land 
Use Board of Appeals regarding County Ordinance 99-114. This appeal is stayed 
pending mediation. 

C. In LUBA Case No. 98-043 Thomas appealed a permit for a dwelling 
issued by the County to Betzing. This case has been remanded by the Land Use 
Board of Appeals for further proceedings consistent with their opinion. 

D. The parties to this agreement mutually wish to agree to a 
framework for resolution of the above cases and all disputes arising out of those 
cases. Therefore in exchange for their mutual promises, the parties agree as 
follows: 

Terms 
1. The County Department Staff, acting in good faith shall use best 

efforts in supporting a legislative zone change and comprehensive plan change 
to modify to zoning and comprehensive plan designation of the property 
marked in exhibit A, from F-2 to FF-10. The changes will be initiated by the 
County unless Thomas elects to initiate them. If property owners other than 
Thomas elect not to participate then Thomas and the County will proceed and 
exclude the other property owners' land from the change. 

2. Thomas acting through his attorney Michael J. Lilly shall assist the 
County staff by submitting evidence, drafting staff reports, and drafting findings 
for the zone and plan changes referenced above. 

3. Betzing hereby waives all rights to remonstrate against the zone 
and plan changes referenced above. 

4. Thomas hereby waives all rights to remonstrate against Betzing's 
application for a single family dwelling if the conditions set forth exhibit B are 
imposed on the dwelling permit for Betzing. Betzing agrees to accept the 
conditions set forth in Exhibit B and agrees to abide by the terms and conditions 
of the permit. 

5. If the zone change and plan change applications referenced in 
paragraph 1 are approved by the County Court, and become final without an 
appeal or are affirmed on appeal, then Thomas will withdraw the appeals 
referenced above in paragraphs A and B. If the zone change applications are not 

Page 1 of 3 EXHIBIT 5 

Supplement to Complete Record 921-19-000086-PLNG (Wilson) Page 379 of 803Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 193



approved by the Wasco County Court then Thomas and the County agree to 
enter non-binding mediation but Thomas will be free to continue the appeals 
referenced in paragraphs A and B if the mediation fails to result in a settlement. 

6. If the zone and plan changes are approved by the County Court 
and the approvals are appealed then the County shall support its decision, but 
not be obligated to prepare or file briefs in opposition to the appeal. Thomas will 
file briefs in opposition to the appeal, but shall not be obligated to file briefs 
regarding issues that are not relevant to property in his ownership. 

7. If the zone change or plan change are reversed or remanded on 
appeal, and if Thomas and the County are unable to agree on an appropriate 
course of further action, then Thomas and the County will enter into non
binding mediation. If the mediation does not result in a settlement then Thomas 
may continue the appeals referenced in paragraphs A and B. 

Miscellaneous Provisions 

8. Binding Effect. This Agreement shall be binding on and inure to 
the benefit of the parties and their heirs, personal representatives, successors, 
and assigns. 

9. Attorney Fees. If any suit or action is filed by any party to enforce 
this Agreement or otherwise with respect to the subject matter of this 
Agreement, the prevailing party shall be entitled to recover reasonable attorney 
fees incurred in preparation or in prosecution or defense of such suit or action as 
fixed by the trial court, and if any appeal is taken from the decision of the trial 
court, reasonable attorney fees as fixed by the appellate court. 

10. Amendments. This Agreement may be amended only by an 
instrument in writing executed by all the parties. 

11. Entire Agreement. This Agreement (including the exhibits) sets 
forth the entire understanding of the parties with respect to the subject matter of 
this Agreement and supersedes any and all prior understandings and 
agreements, whether written or oral, between the parties with respect to such 
subject matter. 

12. Counterparts. This Agreement may be· executed by the parties in 
separate counterparts, each of which when executed and delivered shall be an 
original, but all of which together shall constitute one and the same instrument. 

13. Waiver. A provision of this Agreement may be waived only by a 
written instrument executed by the party waiving compliance. No waiver of any 
provision of this Agreement shall constitute a waiver of any other provision, 
whether or not similar, nor shall any waiver constitute a continuing waiver. 
Failure to enforce any provision of this Agreement shall not operate as a waiver 
of such provision or any other provision. 
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14. Further Assurances. From time to time, each of the parties shall 
execute, acknowledge, and deliver any instruments or documents necessary to 
carry out the purposes of this Agreement. 

15. Time of Essence. Time is of the essence for each and every 
provision of this Agreement. 

16. No Third-Party Beneficiaries. Nothing in this Agreement, express 
or implied, is intended to confer on any person, other than the parties to this 
Agreement, any right or remedy of any nature whatsoever. 

17. Exhibits. The exhibits· referenced in this Agreement are a part of 
this Agreement as if fully set forth in this Agreement. 

18. Governing Law. This Agreement shall be governed by and 
construed in accordance with the laws of the state of Oregon. 

Dated: l/ fi/ t>O 
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“Original Application”
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ATTACHMENT D – EXHIBIT 4 

 

 
“Remand Letter”
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ATTACHMENT D – EXHIBIT 5 

 

 
Arthur Smith, Wasco County Public Works Director  
Melanie Brown, Wasco County Chief Appraiser  
Hilary Foote, Oregon Land Conservation and Development (DLCD) Farm Forest Specialist 
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11/15/21, 2:32 PM Wasco County Mail - Fire Fuel Break for County Roads

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar7087029496607333578&simpl=msg-a%3Ar57383736… 1/2

Daniel Dougherty <danield@co.wasco.or.us>

Fire Fuel Break for County Roads 
2 messages

Daniel Dougherty <danield@co.wasco.or.us> Mon, Nov 15, 2021 at 10:00 AM
To: Arthur Smith <arthurs@co.wasco.or.us>

Hi Arthur,

I hope you had a great weekend.

I'm hoping you can help.  Do you have rules regarding fire fuel breaks along County Roads?  We have a fire fuel break
rule (10' from center line) for private access driveways, but nothing regarding public roads (or at least that I can find). 

Thanks.

Respectfully,

Daniel

--  

Daniel Dougherty | Senior Planner 
PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 

Arthur Smith <arthurs@co.wasco.or.us> Mon, Nov 15, 2021 at 10:19 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

Daniel,

We do not have a fire break rule.  The county is obligated to prevent obstruction of a publicly dedicated road, but there is
no language about fire protection - people can't block a road, it must remain open for travel.  However, the county is not
obligated to care for or maintain public or private roads, just county roads.

Most county roads are only 22-24 feet in width, but have a 50-60 foot dedicated right-of-way which we manage.  We try to
keep a clear zone of 4-6 feet on each side of the county road.  This is more for vehicular safety than fire protection.  WePlanning Commission Agenda Packet 
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11/15/21, 2:32 PM Wasco County Mail - Fire Fuel Break for County Roads

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar7087029496607333578&simpl=msg-a%3Ar57383736… 2/2

have the right to remove trees, bushes and other vegetation if we deem it is necessary for safety or if the tree represents
a road hazard.

Hope this helps.

Arthur
[Quoted text hidden]
--  

Arthur Smith | Director  
PUBLIC WORKS 

arthurs@co.wasco.or.us | www.co.wasco.or.us 
541-506-2645 | Fax 541-506-2641 
2705 East 2nd Street | The Dalles, OR 97058 
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11/24/21, 1:04 PM Wasco County Mail - Farm/Forest Deferral Question

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permmsgid=msg-f%3A1717334167847772104&simpl=msg-f%3A1717334167… 1/1

Daniel Dougherty <danield@co.wasco.or.us>

Farm/Forest Deferral Question 

Melanie Brown <melanieb@co.wasco.or.us> Wed, Nov 24, 2021 at 10:11 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

Daniel, 

The account you are requesting information about should be in the name of David W Wilson.  His property is in applied
for Farm Use.  He has to support a qualifying income and it can't be a hobby farm.  We send out Income Questionnaires
every 3 years, which we will be sending them out next month for the 2022-23 tax year.  He did meet the income
requirement 3 years ago.  According to what he does as a farming practice, he raises livestock and sells enough of them
to qualify.

I hope this answers your question.  Let me know if you have any other questions.  Just thought I would let you know that I
am working on a new Property Class list.  This should be easier to figure out than the one I had previously sent to you.

Have a great Turkey Day!!
[Quoted text hidden]
--  
Melanie J. Brown
Wasco County
Chief Appraiser
541-506-2514
MelanieB@co.wasco.or.us

Email is the best way to reach me! In an effort to prevent, slow, and stop the spread of COVID-19 to our citizens and staff,
our office will be limiting business to phone, email and online service. Please keep in mind that response time may vary.
Thank you for your patience during this time.   
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11/15/21, 4:30 PM Wasco County Mail - Inquiry: Soil Assessment Completeness Review

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-8178983051987617199&simpl=msg-a%3Ar-6373912… 1/5

Daniel Dougherty <danield@co.wasco.or.us>

Inquiry: Soil Assessment Completeness Review 
5 messages

Daniel Dougherty <danield@co.wasco.or.us> Tue, Oct 26, 2021 at 9:05 AM
To: hilary.foote@state.or.us

Good morning,

I hope this email finds you well.

My name is Daniel, a planner with Wasco County.  I'm currently reviewing a land use request for a zone/map change for
forest lands.  The original request was approved, appealed to LUBA, and remanded back to the county in January 2020. 
The applicant has requested a remand hearing and has provided the following information (see attached Pdf):

(1) Soil Assessment Completeness Review; and 
(2) Soil Survey Report & Legal Liability Release Form

Considering that I was not the original reviewing planner, and both the underlying request and soil survey are rare (at
least in Wasco County), I wanted to reach out and make sure that the Soil Assessment Completeness Review Letter is all
that DLCD provides.  From what I've read, I believe that DLCD's role is to ensure the Soil Assessment's report is
complete and consistent, and that the local jurisdiction gets to make its own determination as to the survey's accuracy
and acceptability.    

I appreciate your time and assistance.  

Respectfully,

Daniel
--  

Daniel Dougherty | Senior Planner 
PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 
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11/15/21, 4:30 PM Wasco County Mail - Inquiry: Soil Assessment Completeness Review

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-8178983051987617199&simpl=msg-a%3Ar-6373912… 2/5

07132021_Remand_Request_Soil_Data_921-18-000086-PLNG.pdf 
19529K

FOOTE Hilary * DLCD <Hilary.FOOTE@dlcd.oregon.gov> Tue, Oct 26, 2021 at 9:36 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

Hi Daniel,

 

Your understanding is correct.  We do not review for technical accuracy – only completeness.  I note that the report
indicates the property is zoned EFU, not Forest however.  Is this a changed from EFU to Forest? 

 

I’m attaching the document that is referenced in OAR 660-006-0005 for addressing data sources for determining forest
productivity.

 

Hilary Foote

Farm/Forest Specialist | Community Services Division

Oregon Department of Land Conservation and Development

635 Capitol Street NE, Suite 150 | Salem, OR 97301-2540

Cell: 503-881-9249 hilary.foote@dlcd.oregon.gov | www.oregon.gov/LCD

 

 

From: Daniel Dougherty <danield@co.wasco.or.us>  
Sent: Tuesday, October 26, 2021 9:05 AM 
To: FOOTE Hilary * DLCD <Hilary.FOOTE@dlcd.oregon.gov> 
Subject: Inquiry: Soil Assessment Completeness Review

 

Good morning,

 

I hope this email finds you well.

 

My name is Daniel, a planner with Wasco County.  I'm currently reviewing a land use request for a zone/map change for
forest lands.  The original request was approved, appealed to LUBA, and remanded back to the county in January 2020. 
The applicant has requested a remand hearing and has provided the following information (see attached Pdf):

 

(1) Soil Assessment Completeness Review; and 

(2) Soil Survey Report & Legal Liability Release Form

 

Considering that I was not the original reviewing planner, and both the underlying request and soil survey are rare (at
least in Wasco County), I wanted to reach out and make sure that the Soil Assessment Completeness Review Letter is all
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11/15/21, 4:30 PM Wasco County Mail - Inquiry: Soil Assessment Completeness Review

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-8178983051987617199&simpl=msg-a%3Ar-6373912… 3/5

that DLCD provides.  From what I've read, I believe that DLCD's role is to ensure the Soil Assessment's report is
complete and consistent, and that the local jurisdiction gets to make its own determination as to the survey's accuracy
and acceptability.   

 

 

I appreciate your time and assistance.  

 

 

Respectfully,

 

Daniel

--

Daniel Dougherty | Senior Planner 

PLANNING DEPARTMENT

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are
Tuesday and Thursday, 10am to 4pm with a lunchtime closure. Appointments
can be accommodated on Fridays. Masks are required in the office unless you
bring your vaccination card to demonstrate you are a full two weeks out from
your final COVID-19 vaccination.

Email is still the best way to reach me!  Please view our website for office
hours and COVID-19 accommodations. 

 

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 

 

 

LandUsePlanningNotes3FINAL.pdf 
197K

Daniel Dougherty <danield@co.wasco.or.us> Tue, Oct 26, 2021 at 9:44 AM
To: FOOTE Hilary * DLCD <Hilary.FOOTE@dlcd.oregon.gov>

Hi Hilary,
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11/15/21, 4:30 PM Wasco County Mail - Inquiry: Soil Assessment Completeness Review

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-8178983051987617199&simpl=msg-a%3Ar-6373912… 4/5

Thank you for the assistance.  The subject parcel is currently zoned F-2 (80) Forest.  The request is to take the parcel out
of Forest and place it within our non-resource Forest-Farm F-F(10) zone.  

Respectfully,

Daniel
[Quoted text hidden]
--  

Daniel Dougherty | Senior Planner 
PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 

FOOTE Hilary * DLCD <Hilary.FOOTE@dlcd.oregon.gov> Tue, Oct 26, 2021 at 10:05 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

For nonresource determination, OAR 660-006-0010 and the PDF I attached would apply to evidence addressing a forest
land determination and OAR 660-033-0030 and the provided soils report would be evidence addressing an agricultural
land determination then. 

[Quoted text hidden]

Daniel Dougherty <danield@co.wasco.or.us> Tue, Oct 26, 2021 at 10:19 AM
To: FOOTE Hilary * DLCD <Hilary.FOOTE@dlcd.oregon.gov>

Excellent.  Thank you so much.

Respectfully,

Daniel
[Quoted text hidden]
--  

Daniel Dougherty | Senior Planner 
PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php
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https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-8178983051987617199&simpl=msg-a%3Ar-6373912… 5/5

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 
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ATTACHMENT D – EXHIBIT 6 

 

 
“Partition Plat 2017‐003560”
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ATTACHMENT D – EXHIBIT 7 

 

 
Dooley et al v. Wasco County, LUBA Opinion No. 2019‐065 
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28 
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30 
31 
32 
33 
34 
35 
36 
37 
38 

BEFORE THE LAND USE BOARD OF APPEALS 
OFTHESTATEOFOREGON 

SHEILA DOOLEY and JILL BARKER, 
Petitioners, 

vs. 

WASCO COUNTY, 
Respondent, 

and 

DAVID WILSON, 
Intervenor-Respondent. 

LUBA No. 2019-065 

FINAL OPINION 
AND ORDER 

Appeal from Wasco County. 

Mike J. Sargetakis, Portland, filed the petition for review and a reply brief, 
and argued on behalf of petitioners. With him on the brief was Oxbow Law 
Group. 

Meredith J. Barnes, The Dalles, filed a response brief and argued on behalf 
of respondent. With her on the brief was Bradley V. Timmons and Timmons Law 
PC. 

William H. Sumerfield, Hood River, filed a response brief and argued on 
behalf of intervenor-respondent. 

RYAN, Board Member; ZAMUDIO, Board Chair; RUDD, Board 
Member, participated in the decision. 

REMANDED 01/14/2020 
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1 You are entitled to judicial review of this Order. Judicial review is 
2 governed by the provisions of ORS 197.850. 

Page 2 
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1 Opinion by Ryan. 

2 NATURE OF THE DECISION 

3 Petitioners appeal a decision by the board of county comm1ss10ners 

4 approving physically developed and irrevocably committed exceptions to 

5 Statewide Planning Goal 4 (Forest Lands), together with a comprehensive plan 

6 map amendment from Forest to Forest-Farm and a zone map amendment from 

7 Forest (F--2) (80) to Forest Farm (F-F) (10). 

8 MOTION TO INTERVENE 

9 David Wilson, the applicant below (intervenor) moves to intervene on the 

10 side of the respondent. No party opposes the motion and it is allowed. 

11 MOTION TO AMEND PETITION FOR REVIEW 

12 OAR 661-010-0030(4)(d) requires that each assignment of error state the 

13 standard of review. In its response brief, the county objected to petitioners' failure 

14 to comply with OAR 661-010-0030(4)(d) in their first, third and fourth 

15 assignments of error. Petitioners then moved to amend their petition pursuant to 

16 OAR 661-010-0030( 6) to include sections stating the standard of review for those 

17 assignments of error. 

18 We conclude that petitioners' failure to specifically state the standard of 

19 review in their first, third and fourth assignments of error is a technical violation 

20 that did not prejudice the substantial rights of any other participant in this appeal. 

21 OAR 661-010-0005. Accordingly, an amended petition for review is unnecessary 

22 and petitioners' motion is denied. 
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1 FACTS 

2 The subject property is approximately 40 acres and was created pursuant 

3 to a partition approved in 2017. The property slopes from approximately six 

4 percent on the north to approximately 10 percent on the south. Record 20. The 

5 property includes a single-family dwelling and an accessory structure on the 

6 western half of the property, both of which are served by a driveway running 

7 along the western property line; a second dwelling that is no longer used as a 

8 dwelling that was served by a driveway running through the center of the 

9 property; a pump house, a barn and two wells. Record 18. The property contains 

10 two soil types, 49C and 50D, which are both Class IV soils in 4A, subclass A. 

11 The site index for both soil types is 70, which has a 20 to 49 cubic feet per acre 

12 per year potential yield for Ponderosa Pine. Record 19, 13 31. The property 

13 includes primarily Oregon White Oak trees and Ponderosa Pine, as well as a few 

14 Douglas fir trees. Record 20. The remaining unforested portion of the property is 

15 grass. An aerial image indicates several acres planted in crops on the western half 

16 of the property. Record 20. 

17 The subject property is adjacent to Seven Mile Hill Road.1 To the north of 

18 Seven Mile Hill Road and to the east of the subject property are lots of 

19 approximately five acres in size and zoned Rural-Residential (R-R) (5), R-R (10) 

1 A vacant O. 7-acre property owned by the county and zoned F-2 separates 
part of the subject property from Seven Mile Hill Road. Record 24. 
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1 and F-F (10) that are part of larger subdivisions that largely pre-date zoning.2 To 

2 the south of the subject property is a 69-acre parcel zoned Forest F-2 (80) (F-2) 

3 that is owned by intervenor and that includes a single family dwelling and 

4 accessory structures. A portion of that 69-acre parcel is currently in farm use. 

5 Record 20. To the south of that 69-acre parcel for approximately five miles is that 

6 is zoned F-2 and managed for forestry or grazing. Record 25. 

7 To the west of the subject property lies a split-zoned 16.3-acre property 

8 with 5 acres zoned F-F (10), and the remaining approximately 11 acres zoned F-

9 2, and a 439-acre parcel zoned F-2 and managed for commercial forestry. All of 

10 the parcels that are immediately adjacent to west, east and south of the subject 

11 property possess similar soil types and slopes as the subject property. 

12 Intervenor applied for an exception to Statewide Planning Goal 4 (Forest 

13 Lands) and a concurrent comprehensive plan amendment from Forest to Forest-

14 Farm and a zone map amendment from F-2 to F-F (10). The F-2 zone is a forest 

15 resource zone. The F-F (10) zone is a non-resource zone. Wasco County Land 

16 Use and Development Ordinance 3.221. The board of county commissioners 

17 approved the application, and this appeal followed. 

2 Two subdivisions were platted in 1911 and 1912. One subdivision was 
platted in 1979. Record 24. 
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1 FIRST, SECOND AND THIRD ASSIGNMENTS OF ERROR 

2 Because the subject property is designated "Forest," approval of the 

3 comprehensive plan amendment and zone change required the board of 

4 commissioners to approve an exception to Goal 4 under Goal 2 and OAR chapter 

5 660, division 4. The board of commissioners approved both an irrevocably 

6 committed exception and a physically developed exception. Petitioners' first, 

7 second, and third assignments of error contain largely overlapping and repetitive 

8 arguments that challenge the county's irrevocably committed exception, and for 

9 that reason we address those assignments of error together. 

10 A. Introduction 

11 An irrevocably committed exception may be approved where "[t]he land 

12 subject to the exception is irrevocably committed as described by Land 

13 Conservation and Development Commission rule to uses not allowed by the 

14 applicable goal because existing adjacent uses and other relevant factors make 

15 uses allowed by the applicable goal impracticable[.]" ORS 197.732(2)(b); OAR 

16 660-004-0028(1 ). Under OAR 660-004-0028(2), whether land is irrevocably 

17 committed "depends on the relationship between the exception area and the lands 

18 adjacent to it," considering the characteristics of the exception area, adjacent 

19 lands, the relationship between the two, and other relevant factors.3 OAR 660-

3 OAR 660-004-0028(2) provides: 
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1 004-0028(6) requires that the local government's findings consider a miscellany 

2 of factors, including existing adjacent uses; existing public facilities; parcel size 

3 and ownership patterns in the area; neighborhood and regional characteristics; 

4 natural or man-made features separating the exception area from adjacent 

5 resource land; and other relevant factors, in order to reach its ultimate conclusion 

6 that the property is or is not irrevocably committed.4 The local government need 

"Whether land is irrevocably committed depends on the relationship 
between the exception area and the lands adjacent to it. The findings 
for a committed exception therefore must address the following: 

"(a) The characteristics of the exception area; 

"(b) The characteristics of the adjacent lands; 

"( c) The relationship between the exception area and the lands 
adjacent to it; and 

"( d) The other relevant factors set forth m OAR 660-004-
0028( 6)." 

4 OAR 660-004-0028(6) provides: 

"(6) Findings of fact for a committed exception shall address the 
following factors: 
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"(a) Existing adjacent uses; 

"(b) Existing public facilities and services (water and sewer 
lines, etc.); 

"( c) Parcel size and ownership patterns of the exception 
area and adjacent lands: 
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"(A) Consideration of parcel size and ownership 
patterns under subsection ( 6)( c) of this rule shall 
include an analysis of how the existing 
development pattern came about and whether 
findings against the goals were made at the time 
of partitioning or subdivision. Past land 
divisions made without application of the goals 
do not in themselves demonstrate irrevocable 
commitment of the exception area. Only if 
development ( e.g., physical improvements such 
as roads and underground facilities) on the 
resulting parcels or other factors makes 
unsuitable their resource use or the resource use 
of nearby lands can the parcels be considered to 
be irrevocably committed. Resource and 
nonresource parcels created and uses approved 
pursuant to the applicable goals shall not be used 
to justify a committed exception. For example, 
the presence of several parcels created for 
nonfarm dwellings or an intensive commercial 
agricultural operation under the provisions of an 
exclusive farm use zone cannot be used to justify 
a committed exception for the subject parcels or 
land adjoining those parcels. 

"(B) Existing parcel sizes and contiguous ownerships 
shall be considered together in relation to the 
land's actual use. For example, several 
contiguous undeveloped parcels (including 
parcels separated only by a road or highway) 
under one ownership shall be considered as one 
farm or forest operation. The mere fact that small 
parcels exist does not in itself constitute 
irrevocable commitment. Small parcels in 
separate ownerships are more likely to be 
irrevocably committed if the parcels are 
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1 not demonstrate that every use allowed by the applicable goal is "impossible," 

2 but must demonstrate that, as relevant here, "[p ]ropagation or harvesting of a 

3 forest product" and "[f]orest operations or forest practices as specified in OAR 

4 660-006-0025(2)(a)" are impracticable. OAR 660-004-0028(3)(b )-( c ). 

5 Committed exceptions "must be based on facts illustrating how past development 

6 has cast a mold for future uses." 1000 Friends of Oregon v. LCDC (Curry Co.), 

7 301 Or 447,501, 724 P2d 268 (1986) (quoting Halvorson v. Lincoln Co., 14 Or 

8 LUBA 26, 31 (1985)). 

9 ORS 197.732(6)(b) provides that LUBA "shall determine whether the 

10 local government's findings and reasons demonstrate" that the standards of an 
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developed, clustered in a large group or clustered 
around a road designed to serve these parcels. 
Small parcels in separate ownerships are not 
likely to be irrevocably committed if they stand 
alone amidst larger farm or forest operations, or 
are buffered from such operations; 

"( d) Neighborhood and regional characteristics; 

"( e) Natural or man-made features or other impediments 
separating the exception area from adjacent resource 
land. Such features or impediments include but are not 
limited to roads, watercourses, utility lines, easements, 
or rights-of-way that effectively impede practicable 
resource use of all or part of the exception area; 

"(f) Physical development according to OAR 660-004-
0025; and 

"(g) Other relevant factors." 
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1 irrevocably committed exception "have or have not been met[.]" Contrary to the 

2 county's argument in its response brief, we owe no deference to the local 

3 governing body's decision or any interpretation of the relevant statutes and rules. 

4 Kenagy v. Benton County, 115 Or App 131,838 P2d 1076, rev den, 315 Or 271 

5 (1992). Our usual tripartite approach for reviewing decisions adopting 

6 irrevocably committed exceptions is to (1) resolve any contentions that the 

7 findings fail to address issues relevant under OAR 660-004-0028 or rely on 

8 factors that are not properly considered under OAR 660-004-0028, (2) consider 

9 any arguments that particular findings are not supported by substantial evidence 

10 in the record, and (3) determine whether the findings that are relevant and 

11 supported by substantial evidence are sufficient to demonstrate compliance with 

12 the standards of ORS 197.732(2)(b) that uses allowed by the goal are 

13 impracticable. 1000 Friends of Oregon v. Columbia County, 27 Or LUBA 474, 

14 476 (1994). 

15 
16 

B. Characteristics of and Uses on Adjacent Lands (OAR 660-004-
0028(2), (6)(a)) 

17 Petitioners argue that the county's findings addressing OAR 660-004-

18 0028(2)(b) and ( c) inadequately describe the characteristics of adjacent lands and 

19 the relationship of the subject property to adjacent lands by focusing too much 

20 attention on the adjacent lands to the east and north of Seven Mile Hill Road that 

21 are developed with residences, with only a cursory discussion of the existing 

22 forest zoning and timber production occurring on the properties to the south and 
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1 the west of the subject property. Petitioners argue that the findings fail to 

2 adequately address the existing forest uses on resource lands adjacent to the 

3 property, and fail to adequately describe "[p]arcel size and ownership patterns of 

4 the exception area and adjacent lands* * * [and] how the existing development 

5 pattern came about" as required by OAR 660-004-0028(6)(c)(A). 

6 We agree with petitioners. While the findings appear adequate to describe 

7 some of the characteristics oflands adjacent to the subject property by identifying 

8 existing uses and zoning, as required by OAR 660-004-0028(2)(b ), those findings 

9 also spend considerable ink discussing subdivided property located almost a mile 

10 away from the subject property (the "Fletcher Tract"), for reasons that are not 

11 apparent. Record 25-26. We agree with petitioners that the findings the county 

12 adopted are not adequate to describe the relationship of the subject property to 

13 adjacent lands as required by OAR 660-004-0028(2)(c). First, in describing the 

14 relationship of the subject property to adjacent lands, the findings conclude that 

15 because the subject 40-acre property is the only parcel zoned F-2 that fronts on 

16 Seven Mile Hill Road "[t]his creates a unique situation where the subject parcel 

17 is enclosed on three of its sides by residentially-zoned properties, most of which 

18 are used for residential purposes. If the subject parcel was used for aforestry 

19 operation it could be potentially disruptive to this residential community."5 

5 In a different finding, the county characterizes the subject property as being 
"enclosed on three of its sides by existing residential development." Record 28. 
That statement is more accurate than the quoted statement that the subject 
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1 Record 26. The findings do not address at all the relationship of the subject 

2 property to the adjacent approximately 450 acres of F-2 zoned lands located to 

3 the west of the subject property that are in timber production and/or that possess 

4 soils suitable for forestry production, or the approximately 2,000 acres of 

5 resource land that are in forest use located immediately south of intervenor's 69-

6 acre adjacent F-2 parcel to the south of the subject property, or the potential for 

7 resources use of the property in conjunction with the adjacent F-2 zoned 

8 properties. 

9 Second, the mere existence of residential uses near a property proposed for 

10 an irrevocably committed exception does not demonstrate that such property is 

11 necessarily committed to nonresource use. Prentice v. LCDC, 71 Or App 394, 

12 403-04, 692 P2d 642 (1984). The findings explain that most of the residential 

13 subdivisions adjacent to and nearby the subject property pre-dated planning and 

14 zoning laws, but do not explain why the existence of those pre-existing residential 

15 uses means that the subject property is irrevocably committed to nonresource use. 

16 C. Impracticability of Forest Uses (OAR 660-004-0028(3)) 

17 In their third assignment of error, petitioners argue that the county's 

18 findings are inadequate to explain why the uses listed in OAR 660-004-0028(3) 

19 are impracticable. OAR 660-004-0028(3) provides in relevant part that 

property is enclosed on three of its sides by "residentially zoned properties," 
which the record demonstrates is not accurate, because, although they contain 
residences, the properties to the west and south of the subject property are zoned 
F-2, a Goal 4 resource zone. Record 26. 

Page 12 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 333



1 "For exceptions to Goals 3 or 4, local governments are required to 
2 demonstrate that only the following uses or activities are 
3 impracticable: 

4 "(a) Farm use as defined in ORS 215.203; 

5 "(b) Propagation or harvesting of a forest product as specified in 
6 OAR 660-033-0120; and 

7 "(c) Forest operations or forest practices as specified in OAR 660-
8 006-0025(2)(a)."6 

9 The county found that 

10 "the current level of residential development has increased to the 
11 point that commercial resource use has become impracticable. The 
12 exception area is surrounded on three sides by existing residential 
13 development, with the potential for additional residential 
14 development in the future. Conflicts caused by the proximity of 
15 residential neighbors on three sides require added expense related to 
16 fire protection, fencing and general control of the area, and prevent 
1 7 the use of spraying to control insects and vegetation that competes 
18 with commercial tree species. Further conflicts with residences arise 
19 because of the noise associated with commercial operations and the 
20 safety risks of logging near residential property. 

21 "The steps that would need to be taken to efficiently and effectively 
22 manage timber production in the area makes such uses 
23 impracticable." Record 28 ( emphasis added). 

6 Forest operations or forest practices specified in OAR 660-006-0025(2)(a) 
are: 

"Forest operations or forest practices including, but not limited to, 
reforestation of forest land, road construction and maintenance, 
harvesting of a forest tree species, application of chemicals, and 
disposal of slash[.]" 
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1 The county's findings emphasize the potential conflicts that resource use of the 

2 subject property would produce with adjacent and nearby existing residential 

3 uses from fire protection requirements, fencing and spraying. First, petitioners 

4 argue that commercial viability is not the measure of practicability. Petition for 

5 Review 25. Second, in their second assignment of error, petitioners argue that the 

6 county's findings are not supported by substantial evidence where the undisputed 

7 evidence shows the subject property contains merchantable tree species in its 

8 southern portion and contains soil types that are capable of supporting Ponderosa 

9 Pines (20-49 cubic feet per year). Record 19; Record 1331. Petitioners argue that 

10 given the undisputed evidence that the soil types on the property support 

11 Ponderosa Pines, the county's findings are inadequate to explain why the 

12 remaining open portion of the subject property could not be planted and uses for 

13 forestry purposes. 

14 We agree with petitioners. The correct standard is not whether commercial 

15 forestry operations are practicable on the subject property, and the county must 

16 consider forest operations that are smaller in scale and generate less revenue than 

17 commercial forestry operations. Friends of Yamhill County v. Yamhill County, 38 

18 Or LUBA 62, 75 (2000). Further, as the staff report explains, the state and county 

19 recognize parcels as small as two acres as eligible for forest tax deferral. Record 

20 1345. 

21 Moreover, the county's findings, quoted above, focus on alleged conflicts 

22 with nearby residential uses from conducting commercial forestry on the 
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1 property, but do not consider whether forest operations that are smaller in scale 

2 would create similar conflicts that render forest use of the property impracticable. 

3 We also agree with petitioners that given the soil types on the property, the 

4 county's findings do not establish that forest use of the property is impracticable 

5 or explain why trees could not be planted on the property. Finally, we agree with 

6 petitioners that the county's finding that conflicts with residential uses resulting 

7 from spraying are not a basis to find that resource use of the subject property is 

8 impracticable. Prentice, 71 Or App at 403 ( conflicts resulting from odors, noise, 

9 spraying and dust . are a consequence of rural life and are not sufficient in 

10 themselves to justify an irrevocably committed exception). 

11 The first, second and third assignments of error are sustained. 

12 FOURTH ASSIGNMENT OF ERROR 

13 The board of county commissioners approved a physically developed 

14 exception and in the alternative, an irrevocably committed exception. In the 

15 fourth assignment of error, petitioners challenge the county's conclusion that a 

16 physically developed exception was justified. 

17 Under OAR 660-004-0025(1), in order to approve a physically developed 

18 exception, the local government must establish that "the land subject to the 

19 exception is physically developed to the extent that it is no longer available for 

20 uses allowed by the applicable goal." OAR 660-004-0025(1) (emphasis added). 

21 OAR 660-004-0025(2) provides guidance for local governments in determining 
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1 whether land has been physically developed with uses other than those allowed 

2 by a goal: 

3 "Whether land has been physically developed with uses not allowed 
4 by an applicable goal, will depend on the situation at the site of the 
5 exception. The exact nature and extent of the areas found to be 
6 physically developed shall be clearly set forth in the justification for 
7 the exception. The specific area( s) must be shown on a map or 
8 otherwise described and keyed to the appropriate findings of fact. 
9 The findings of fact shall identify the extent and location of the 

10 existing physical development on the land and can include 
11 information on structures, roads, sewer and water facilities, and 
12 utility facilities. Uses allowed by the applicable goal(s) to which an 
13 exception is being taken shall not be used to justify a physically 
14 developed exception." OAR 660-004-0025(2). -

15 The county relied on the two dwellings, accessory structures, well, and driveways 

16 to conclude that the property meets the requirements for adoption of a "physically 

1 7 developed" exception to Goal 4: 

18 "The development pattern that exists on this property makes forestry 
19 uses impractical. These include the current home and outbuildings 
20 located halfway up the property on the western side after an 
21 approximately 1000 [foot] driveway, the old farmhouse in the center 
22 after a 400 [foot] driveway and the old barn another 240 [feet] 
23 further south, within 450 [feet] of the rear property line. The latter 
24 two more than half bisects the property contributing to the 
25 physically developed nature of the subject parcel. The property is 
26 also serviced by two wells, and a pump house located in the north 
27 central portion of the parcel, approximately 190 feet south of the 
28 road. Due to these physical developments, and the impracticality of 
29 conducting forestry uses around them, a physically developed 
30 exception would apply." Record 20. 

Page 16 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 337



1 In the fourth assignment of error, petitioners argue that the county's 

2 findings in support of a physically developed exception to Goal 4 are inadequate 

3 and that the county improperly construed OAR 660-004-0025 when it concluded 

4 that development of approximately 12 percent of the property means that it is 

5 "physically developed to the extent that it is no longer available for uses allowed 

6 by the applicable goal." Petition for Review 29. Petitioners also assert that the 

7 county's findings are not supported by evidence in the whole record, and that the 

8 evidence in the record supports a determination that the property is available for 

9 uses allowed by Goal 4, including the growing of Ponderosa Pines. Petitioners 

10 point to evidence that all of the development on the property combined totals 

11 approximately 12 percent of the property, while more than 87 percent of the 

12 property is undeveloped. Petitioners also point out that the soil types on the 

13 property are capable of supporting Ponderosa Pine at a volume of 57 .2 cubic feet 

14 per acre per year. Record 711, 1331. Therefore, petitioners argue, the county 

15 erred in concluding that a physically developed exception was justified. Finally, 

16 petitioners argue that the county erred in relying on the two driveways existing 

17 on the property because "[u]ses allowed by the applicable goal(s) to which an 

18 exception is being taken shall not be used to justify a physically developed 

19 exception," and roads are allowed under Goal 4 as accessory to forest uses. OAR 

20 660-004-0025(2). 

21 Intervenor responds that managing the subject property for commercial 

22 forestry would require "extensive" fire buffers along the eastern and northern 
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1 borders that are adjacent to developed residential areas and around the existing 

2 dwelling on the property. Intervenor's Response Brief 27. Intervenor also points 

3 out that "two strings" of overhead power lines are located on the property, and 

4 that forestry uses would require a buffer from those lines. Id. We understand 

5 intervenor to argue that such extensive buffers mean that the property is 

6 "physically developed to the extent it is no longer available" for forestry uses. 

7 The standard for approving a physically developed exception is 

8 demanding. Sandgren v. Clackamas County, 29 Or LUBA 454, 457 (1995). We 

9 agree with petitioners that the county's findings are inadequate to explain why . 

10 the property is developed to such an extent that it is no longer available for 

11 forestry uses. The findings conclude, with reference to the existing development 

12 on the property, that "forestry uses [are] impractical." Record 20. Impracticality 

13 is relevant to an irrevocably committed exception. However, impracticality is not 

14 the standard for a physically developed exception. Instead, the county is required 

15 to determine that the property is "physically developed to the extent that it is no 

16 longer available" for forestry uses. ORS 197.732(2)(a) (emphasis added).7 A 

7 ORS 197.732 provides, in part: 

"(2) A local government may adopt an exception to a goal if: 

"(a) The land subject to the exception is physically developed to 
the extent that it is no longer available for uses allowed by the 
applicable goal; 
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1 conclusion that forestry uses are "impractical" due to approximately 12 percent 

2 of the property containing structures or other development is not responsive to 

3 the standard. Finally, we agree with petitioners that the county's findings are 

4 inadequate where they fail to explain why the two driveways on the property 

5 should be considered as physically developed, when roads are uses allowed by 

6 Goal 4. 

7 Further, we agree with petitioners that the county's decision is not 

8 supported by substantial evidence in the record, where the evidence in the record 

9 is that the property has available at least 87 percent of its area for forestry. 

10 Intervenor does not attempt to quantify the amount of buffer that would be 

11 required to conduct forestry uses or quantify the amount by which that buffer 

12 would decrease the amount of property available for forestry uses to such an 

13 extent that the property "is no longer available for forestry uses." We conclude 

14 that the county's findings in support of its approval of a physically developed 

15 exception are not supported by substantial evidence in the record. 

16 The fourth assignment of error is sustained. 

17 DISPOSITION 

18 ORS 197.732(6)(b) provides that LUBA: 

"(b) The land subject to the exception is irrevocably committed as 
described by Land Conservation and Development 
Commission rule to uses not allowed by the applicable goal 
because existing adjacent uses and other relevant factors 
make uses allowed by the applicable goal impracticable[.]" 
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1 "shall determine whether the local government's findings and 
2 reasons demonstrate that the [ exception standards of OAR 660-004-
3 0028] have or have not been met." 

4 We conclude that the findings do not demonstrate that the property is physically 

5 developed to such an extent that it is no longer available for resource use, and 

6 that the county's findings regarding the physically developed exception are not 

7 supported by substantial evidence in the record. We also conclude that the 

8 findings do not demonstrate that the property is irrevocably committed to non-

9 resource uses. Because we conclude that the findings to support a conclusion that 

10 the property is irrevocably committed to non-resource use are inadequate to 

11 satisfy the relevant criteria, we do not address petitioners' substantial evidence 

12 arguments under those criteria. DLCD v. Columbia County, 15 Or LUBA 302, 

13 305 (1987). 

14 Petitioners argue that we should reverse, rather than remand the county's 

15. decision. OAR 661-010-0071(1)(c) provides that this Board shall reverse a land 

16 use decision when "[t]he decision violates a provision of applicable law and is 

17 prohibited as a matter of law." In addition, OAR 661-010-0071(2)(a) provides 

18 that this Board shall remand a land use decision for further proceedings when 

19 "[t]he findings are insufficient to support the decision[.]" 

20 If the county had approved only a physically developed exception, we 

21 would likely agree with petitioners that reversal is the appropriate remedy 

22 because the evidence in the record demonstrates that approximately 90 percent 

23 of the property is undeveloped and available for forest uses. With regard to the 
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1 irrevocably committed exception, petitioners may be correct that, under the 

2 circumstances described in the application, and when the correct standards are 

3 applied by the county, it is extremely unlikely that intervenor will be able show 

4 the property is irrevocably committed to nonresource uses. However, we cannot 

5 say at this point that the county's decision is prohibited as a matter of law. 

6 The county's decision is remanded. 
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ATTACHMENT D – EXHIBIT 8  

99 
 

 
“Soil Assessment Submittal Form” and “Soil Assessment Release Form” 
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ATTACHMENT D – EXHIBIT 9  

 

 
“Soil Assessment Completeness Review” 
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ATTACHMENT D – EXHIBIT 10 

 

 
Gary Kitzrow, M.S., Certified Professional Soil Classifier (CPSC), Certified Professional Soil Scientist (CPSS) 
(License # 1741), Principal Soil Taxonomist.
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11/26/21, 9:46 PM Wasco County Mail - "Wilson - Order 1 Soil Survey" Inquiry

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-305358502365970950&simpl=msg-a%3Ar-34329005… 1/2

Daniel Dougherty <danield@co.wasco.or.us>

"Wilson - Order 1 Soil Survey" Inquiry 
3 messages

Daniel Dougherty <danield@co.wasco.or.us> Fri, Nov 19, 2021 at 6:00 AM
To: kitzrowga@gmail.com

Mr. Kitzrow,

My name is Daniel Dougherty, Senior Planner with the Wasco County Planning  Department.  I've been assigned to
review your Order 1 soil survey for Mr. David Wilson regarding a particular land use application he has pending before our
Planning Commission.  It's been extremely interesting learning about soil classification, order types, soil complexes, and
series; however, I've hit a wall regarding analysis of your survey, and I'm hoping you can help me if you have time.  

As you provided in your survey, Mr. Wilson's property (Location: 2N 12E 22 4400) contains Skyline, Wamic, Bodell and
Infrastructure mapping units.  I have to make findings regarding the woodland suitability (tree types & cubic ft. per acre) of
each particular soil mapping unit found on his property. To do this, I'm using the USDA-STS Soil Interpretation Records
(1983) "Green Sheets". The Green Sheets provide specific data regarding the 1982 USDA “Soil Survey of Wasco County,
Oregon, Northern Part”.  

The problem I'm running into is that two of the three soil mapping units you discovered aren't explicitly found in the USDA
Order 3 survey or Green Sheets.  Those soil mapping units being 51D Skyline (monotaxa) and 51C Skyline (monotaxa). 
The Green Sheets & USDA Survey do provide for a 51D Wamic-Skyline Complex.  I'm hoping you can clarify whether or
not the 51D Wamic-Skyline Complex is in fact the 51D Skyline (monotaxa) and/or 51C Skyline (monotaxa).  I've scoured
the internet to try and find information on 51D & 51C units, but everything keeps pointing me back to 51D Wamic-Skyline
Complex. 

Any help you might provide is greatly appreciated.  

Respectfully,

Daniel

--  

Daniel Dougherty | Senior Planner 
PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 
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11/26/21, 9:46 PM Wasco County Mail - "Wilson - Order 1 Soil Survey" Inquiry

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-a%3Ar-305358502365970950&simpl=msg-a%3Ar-34329005… 2/2

Gary Kitzrow <kitzrowga@gmail.com> Fri, Nov 26, 2021 at 12:09 PM
To: danield@co.wasco.or.us

Skyline units on my report are MONOTAXA units meaning one soil per delineation.  Wamic soils are NOT found within
those mapping units except as an inclusion.   Order I Soil Surveys (such as the current one) separates out soil
"Complexes" into their component parts.  Order I Soil Surveys are Site Specific Soil Surveys with a high degree of
confidence in the final delineations correlated.  I have mapped over 1 million acres of soils in the USA and in 2 foreign
countries.  I use the same USDA-protocols in all jurisdictions I have published Soil Survey Reports in (8) states.  The goal
of Order I Soil Surveys is to make every soil mapping unit a monotaxa element.

 The green sheets DO NOT tabulate the Forestry site index tables because Skyline is a Non-Commercial Forest Soil.  As
a former USDA-NRCS Soil Scientist here in Oregon and as a degreed forester as well, when employed as a USDA
scientist, we left the "Green Pages" blank when there was no commercial timber producing potential OR no trees within
the correct age-class or dominance-class to measure and assign a valid site index or mensuration estimate (cu-ft/ac/yr). 
Skyline has never been cited as a commercial forest soil and predictably, no proper trees  are available to measure as
well.  Since this soil (Skyline) is the dominant soil on this subject parcel, a preponderance of the legal lot of record is not a
commercial timber site.  This follows suit for agriculture as well which is demonstrated in the Capability Class assignment.

I hope this helps,

Gary A. Kitzrow, Master of Science
Principal Soil Classifier/Soil Scientist
Degreed forester 
GSEA
[Quoted text hidden]

Daniel Dougherty <danield@co.wasco.or.us> Fri, Nov 26, 2021 at 9:45 PM
To: Gary Kitzrow <kitzrowga@gmail.com>

Good evening,

Thank you for the additional information and clarification.  

I hope you had a great Thanksgiving. 

Respectfully,

Daniel
[Quoted text hidden]
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ATTACHMENT D – EXHIBIT 11 

 

 
“Wilson – Order 1 Soil Survey”
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“Soil Survey of Wasco County, Oregon, Northern Part”
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This is a scanned version of the text of the original Soil Survey report of Wasco County, Oregon, Northern Part, issued
March 1982. Original tables and maps were deleted. There may be references in the text that refer to a table that is not in
this document.

Updated tables were generated from the NRCS National Soil Information System (NASIS). The soil map data has been digitized 
and may include some updated information.  These are available from http:/soildatamart.nrcs.usda.gov.

Please contact the State Soil Scientist, Natural Resources Conservation Service (formerly Soil Conservation
Service) for additional information.

SOIL SURVEY OF WASCO COUNTY, OREGON, NORTHERN PART
By George L. Green

Fieldwork by George L. Green, Terry A. Dallin, and Dal F. Ames,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation
Service, in cooperation with the Oregon Agricultural Experiment

Station

WASCO COUNTY, NORTHERN PART, is east of the
Cascade Mountains in the north-central part of Oregon (see
facing page). It occupies 559,730 acres.

The survey area is used mainly for farming. Sale of beef,
wheat, and fruit is the principal source of farm income.
Wheat is the main cash crop.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of soil are
in Wasco County, Northern Part; where they are located; and
how they can be used. The soil scientists went into the county
knowing they likely would find many soils they had already seen
and perhaps some they had not. They observed the steepness,
length, and shape of slopes; the size and speed of streams; the
kinds of native plants or crops; the kinds of rock; and many facts
about the soils. They dug many holes to expose soil profiles. A
profile is the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material that has not
been changed much by leaching or by the action of plant roots.

The soil scientists made comparisons among the profiles they
studied, and they compared these profiles with those in counties
nearby and in places more distant. They classified and named
the soils according to nationwide, uniform procedures. The
soil phase is the category of soil classification most used in a
local survey.

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, all the soils of
one series have major horizons that are similar in thickness,
arrangement, and other important characteristics. Each soil series
is named for a town or geographic feature near the place where a
soil of that series was first observed and mapped. Chenoweth
and Dufur, for example, are the names of two soil series. All
the soils in the United States having the same series name have
essentially the same characteristics affecting their behavior in
the undisturbed landscape.

Soils of one series can differ in texture of the surface layer and in
slope, stoniness, or some other characteristic that affects use of
the soils by man. On the basis of such differences, a soil series is
divided into phases. The name of a soil phase indicates a feature that
affects management. For example, Condon silt loam, 1 to 7 percent
slopes, is one of several phases within the Condon series.

After a guide for classifying and naming the soils had been worked
out, the soil scientists drew the boundaries of the individual
soils on aerial photographs. These photographs show woodlands,
buildings, field borders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of this publication
was prepared from aerial photographs.

A mapping unit consists of all those areas shown on a soil map
that are identified by the same symbol. On most maps detailed
enough to be useful in planning the management of farms and
fields, a mapping unit is nearly equivalent to a soil phase. It is not
exactly equivalent because it is not practical to show on such a map all
the small, scattered bits of soil of some other kind that have been
seen within an area that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of different series or
of different phases within one series. Two such kinds of
mapping units are shown on the soil map of Wasco County,
Northern Part: soil complexes and soil associations.

A soil complex consists of areas of two or more soils, so
intermingled or so small they cannot be shown separately on the
soil map. Each area of a complex contains some of each of the two
or more dominant soils, and the pattern and relative proportions are
about the same in all areas. Generally, the name of a soil complex
consists of the names of the dominant soils, joined by a hyphen.
Bakeoven-Condon complex, 2 to 20 percent slopes, is an example.

A soil association is made up of two or more soils that could be
delineated individually but that are shown as one unit because,
for the purpose of the soil survey, there is little value in separating
them. If there are two or more dominant series represented in the
soil
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association, the name ordinarily consists of the dominant soils
joined by a hyphen. Bindle-Bins association, steep, is an example.

In most areas surveyed there are places where the soil is so stony,
so shallow, so severely eroded, or so variable that it has not been
classified by soil series. These places are shown on the soil map and
are described in the survey, but they are called miscellaneous
areas and are given descriptive names. Riverwash is a
miscellaneous area.

Some of the mapping units in this survey area are broadly
defined. These are indicated in the Index to Mapping Units and in
the Guide to Mapping Units by an asterisk following the name
of the mapping unit. The composition of these units is more
variable than that of other units in the survey area, but mapping
has been controlled well enough that interpretations can be made
for the expected uses of the soil.

While a soil survey is in progress, soil scientists take soil
samples needed for laboratory measurements and for
engineering tests. Laboratory data from the same kind of soil
in other places are also assembled. Data on yields of crops under
defined practices are assembled from farm records and from
field or plot experiments on the same kind of soil. Yields
under defined management are estimated for all the soils.

Soil scientists observe how soils behave when used as a
growing place for native and cultivated plants, and as material for
structures, foundations for structures, ox covering for structures.
They relate this behavior to properties of the soils. For example,
they observe that filter fields for onsite disposal of sewage fail on
a given kind of soil, and they relate this to the slow permeability
of the soil or to its high water table. They see that streets, road
pavements, and foundations for houses are cracked on a
particular soil, and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observation and
knowledge of soil properties, together with available research
data, to predict limitations or suitability of soils for present
and potential uses.

After data have been collected and tested for the key, or
benchmark, soils in a survey area, the soil scientists set up
trial groups of soils. They test these groups by further study and
by consultation with farmers, agronomists, engineers, and others.
They then adjust the groups according to the results of their
studies and consultation. Thus, the groups that are finally
evolved reflect up-to-date knowledge of the soils and their
behavior under current methods of use and management.

General Soil Map

The general soil map at the back of this survey shows, in
color, the soil associations in Wasco County, Northern Part. A
soil association is a landscape that has a distinctive
proportional pattern of soils. It normally consists of one or more
major soils and at least one minor soil, and it is named for the
major soils. The soils in one association may occur in another,
but in a different pattern.

A map showing soil associations is useful to people who want a
general idea of the soils in an area, who want to compare different
parts of an area, or who want to know the location of large tracts
that are suitable for a certain kind of land use. Such a map is a
useful general guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning engineering works, recreational
facilities, and community developments. It is not a suitable
map for planning the management of a farm or field or for
selecting the exact location of a road, building, or similar structure
because the soils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that affect their
management.

The soil associations in Wasco County, Northern Part, are
discussed in the following pages.

The soil associations in this survey area have been grouped into five
general kinds of landscapes for broad interpretative purposes. Each
of the broad groups and their included soil associations are
described in the following ages. The terms for texture used in the
title for several of the associations apply to the texture of the
surface layer. For example, in the title of association 1, the words,
silt loam and loam refer to the texture of the surface layer of the
major soils named in the association. Terms used to express the
dominant slope and depth of soil in the titles of the five major
groups and the ten associations are defined in the Glossary. All the
major soils in this survey area are well drained.

Deep, Moderately Sloping to Steep Soils on Uplands
and Terraces

These soils are on uplands and old terraces in the northern part
of the survey area along the Columbia River and its tributaries.

1. Cherryhill-Chenoweth association
Deep, moderately sloping to steep silt loam and loam soils

This association consists of moderately sloping to steep soils on
the sides of canyons and dissected terraces along Three Mile, Five
Mile, Mill, Chenoweth, and Mosier Creeks. These soils formed
in old alluvium and in colluvium weathered from consolidated
and semiconsolidated tuffaceous sandstone. In uncultivated areas,
the vegetation is bunchgrasses, forbs, shrubs, Oregon white oak,
and ponderosa pine. Slopes range from 1 to 50 percent but are
dominantly 7 to 35 percent. Elevation ranges from 200 to 1,200
feet. The average annual precipitation ranges from 14 to 20
inches, and the average annual air temperature ranges from 51° to
54° F. The frost-free period is 140 to 210 days at 32° and 170 to
250 days at 28°.

This association makes up about 3 percent of the survey area. It
is about 62 percent Cherryhill soils, 26 percent Chenoweth soils,
and 12 percent Van Horn, Wind River, Hesslan, Skyline,
Tygh, Endersby, and Cumulic Haplaquolls soils and Rock
outcrop-Xeropsamments.

Cherryhill soils have a surface layer of very dark
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grayish brown silt loam and a subsoil of dark brown and dark
yellowish brown silt loam, sandy clay loam, and loam.
Effective rooting depth is 40 to 60 inches.

Chenoweth soils have a surface layer of very dark brown
and very dark grayish brown loam and a subsoil of dark brown
loam. Effective rooting depth is 60 inches or more.

This association is used for irrigated and dryfarmed fruit
orchards that are mostly sweet cherries (fig. 1), for wildlife
habitat, and for water supply. The wildlife is mainly upland
birds and deer.

Runoff is mainly from the steep soils where vegetative cover
is in poor condition or has been removed by cultivation.
Sediment from runoff is moderate. Maintaining maximum cover
in orchards and using conservation practices on dryfarmed
cropland minimize the hazard of erosion.

Shallow to Deep, Nearly Level to Steep Soils
on Uplands

These soils are in the eastern part of the survey area in the
Columbia District, Tygh Ridge, and Juniper Flat area.

They are well drained soils that formed mostly in loess,
volcanic ash, and residuum weathered from basalt. Slopes range
from 0 to 50 percent. Elevation ranges from 300 to 3,600 feet.
The average annual precipitation ranges from 10 to 16 inches,
and the average annual air temperature ranges from 45° to 52°
F. The frost-free period is 100 to 170 days at 32° and 150 to 210
days at 28°.

The four soil associations in this group make up about 46
percent of the survey area.

2. Walla Walla-Dufur association
Deep, nearly level to steep silt loam soils

This association consists of broad areas of soils that formed in
loess on ridgetops and along major drainageways. In uncultivated
areas, the vegetation is bunchgrasses, forbs, and shrubs. Elevation
ranges from 300 to 2,000 feet. The average annual precipitation
ranges from 12 to 14 inches, and the average annual air temperature
ranges from 48° to 52° F. The frost-free period is 120 to 170 days at
32° and 150 to 210 days at 28°.

This association makes up about 13 percent of the survey area.
It is about 58 percent Walla Walla soils, 24 percent Dufur soils, and
18 percent Duart, Anderly, Wato, Endersby, Hermiston, Pedigo,
Lickskillet, Nansene, and Wrentham soils and Riverwash.

Walla Walla soils have a surface layer of very dark brown silt
loam and a subsoil of dark brown and brown silt loam. Effective
rooting depth is 40 to 60 inches or more.

Dufur soils have a surface layer of very dark brown silt loam; a
subsoil of dark brown, dark grayish brown, and dark yellowish
brown silt loam; and a substratum of yellowish brown,
moderately calcareous cobbly fine sandy loam. Effective rooting
depth is 40 to 60 inches or more.

This association is used. for dryfarmed grain and pasture,
wildlife habitat, and water supply. Farms are large, and water
supplies for livestock are limited. The wildlife is mainly deer and
upland birds.

Runoff is mainly from the moderately steep and steep soils,
particularly in range where the grass is in poor condition and on
summer fallow areas where vegetative protection is not provided.
Sediment from runoff is moderate to high. Maintaining maximum
cover on range and using conservation practices on dryfarmed
cropland minimize the hazard of erosion.
3. Condon-Cantala Bakeoven association
Shallow to deep, nearly level to steep silt loam and very cobbly
loam soils

The soils in this association formed in loess, volcanic ash, and
residuum weathered from basalt. In uncultivated areas, the
vegetation is bunchgrasses, forbs, and shrubs. Elevation ranges
from 1,600 to 3,600 feet. The average annual precipitation
ranges from 10 to 13 inches, and the average annual air
temperature ranges from 45° to 52° F. The frost-free period is
100 to 150 days at 32° and 150 to 200 days at 28 .

This association makes up about 19 percent of the survey area.
It is about 44 percent Condon soils, 24 percent Cantala soils, 23
percent Bakeoven soils, and 9 percent Lickskillet, Wrentham, and
Hermiston soils.

Condon soils are moderately deep and nearly level to steep. They
have a surface layer of very dark brown silt loam and a subsoil of
dark brown and very dark grayish brown silt loam. Effective
roofing depth is 20 to 40 inches.

Figure 1: Irrigated sweet cherries with permanent cover crop
on Chenoweth loam,1 to 7 percent slopes.
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Cantala soils are deep and nearly level to steep. They have a
surface layer of very dark brown and very dark grayish brown silt
loam, a subsoil of dark brown silt loam, and a substratum of dark
brown loam. Effective rooting depth is 40 to 60 inches or more.

Bakeoven soils are shallow and nearly level to moderately
steep. They have a surface layer of dark brown very cobbly loam
and a subsoil of dark brown very cobbly loam and very cobbly
clay loam. Effective rooting depth is 5 to 12 inches.

This association is used for dryfarmed grain, range, and
pasture; for wildlife habitat; and for water supply. Condon and
Cantala soils are used for dryfarmed small grain. Bakeoven
soils are used for grazing, mostly by cattle. Water supplies for
livestock are limited. Springs and ponds are the main sources of
water. The wildlife is mainly deer and upland birds.

Runoff is mainly from the shallow Bakeoven soils and the
steep Condon and Cantala soils. Sediment from runoff is
moderate to high. Maintaining maximum cover on range and
using soil- and water-conserving practices on dryfarmed
cropland minimize the hazard of erosion.

4. Watama-Bakeoven-Wapinitia association
Shallow to deep, nearly level to steep silt loam and very cobbly
loam soils

This association consists of broad areas of soils on upland
plateaus. These soils formed in loess, volcanic ash, and in
residuum weathered from basalt. In uncultivated areas, the
vegetation is bunchgrasses, forbs, and shrubs. Elevation
ranges from 1,800 to 3,400 feet. The average annual
precipitation ranges from 13 to 16 inches, and the average annual
air temperature ranges from 48° to 50° F. The frost-free
period is 120 to 170 days at 32° and 170 to 200 days at 28 .

This association makes up about 7 percent of the survey area.
It is about 39 percent Watama soils, 30 percent Bakeoven soils,
24 percent Wapinitia soils, and 7 percent Wamic, Hesslan,
Maupin, and Wapinitia variant soils.

Watama soils are moderately deep and nearly level to steep.
They have a surface layer of very dark brown and very dark
grayish brown silt loam and a subsoil of dark brown loam and
brown clay loam. Effective rooting depth is 20 to 40 inches.

Bakeoven soils are shallow and nearly level to
moderately steep. They have a surface layer of dark brown very
cobbly loam and a subsoil of dark brown very cobbly loam and
very cobbly clay loam. Effective rooting depth is 5 to 12 inches

Wapinitia soils are deep and nearly level to steep. They have a
surface layer of very dark brown silt loam, a subsoil of very dark
brown silt loam and dark brown silty clay loam, and a substratum
of dark yellowish brown fine sandy loam and dark brown clay
loam. Effective rooting depth is 40 to 60 inches.

This association is used for dryfarmed grain, range, and
pasture; for irrigated grain, hay, and pasture; for wildlife
habitat; and for water supply. Bakeoven soils

are used for grazing, mostly by cattle. The wildlife is mainly deer
and upland birds.

Runoff is mainly from the shallow Bakeoven soils. Sediment
from runoff is low to moderate. Maintaining maximum cover on
range and using soil- and water-conserving practices on cropland
minimize the hazard of erosion.
5. Maupin Bakeoven association
Shallow and moderately deep, nearly level to moderately steep loam
and very cobbly loam soils

This association consists of broad areas of soils on upland
plateaus. These soils formed in loess, volcanic ash, and residuum
weathered from basalt. In uncultivated areas, the vegetation is
bunchgrasses, forbs, shrubs, and juniper. Elevation ranges
from 1,600 to 3,400 feet. The average annual precipitation
ranges from 10 to 12 inches, and the average annual air temperature
ranges from 45° to 52° F. The frost-free period is 120 to 170
days at 32° and 170 to 200 days at 28 .

This association makes up about 7 percent of the survey area. It
is about 65 percent Maupin soils, 29 percent Bakeoven soils, and 6
percent Lickskillet, Hesslan, Sherar, and Maupin variant soils and
Rock outcrop-Rubble land complex.

Maupin soils are moderately deep and nearly level or gently
sloping. They have a surface layer of very dark grayish brown loam
and a subsoil of dark brown loam. Effective rooting depth is 20
to 40 inches.

Bakeoven soils are shallow and nearly level to moderately steep.
They have a surface layer of dark brown very cobbly loam and a
subsoil of dark brown very cobbly loam and very cobbly clay loam.
Effective rooting depth is 5 to 12 inches.

This association is used for dryfarmed grain, range, and pasture;
for irrigated grain, hay, and pasture; for wildlife habitat; and for
water supply. Bakeoven soils are used for grazing, mostly by
cattle. The wildlife is mainly deer and upland birds.

Runoff is mainly from the shallow Bakeoven soils. Sediment
from runoff is low to moderate. Maintaining maximum cover on
range and using soil- and water-conserving practices on
cropland minimize the hazard of soil erosion.

Shallow and Moderately Deep, Moderately Steep to
Very Steep Soils on Uplands

These soils are on uplands in the eastern part of the survey area
along the Deschutes River, Fifteenmile Creek, and their tributaries.

6. Lickskillet-Wrentham association
Shallow and moderately deep, moderately steep to very steep silt
loam, very stony loam, and extremely stony loam soils

This association consists of soils on the sides of canyons along
Fifteenmile Creek and the Columbia and Deschutes Rivers and soils
on ridgetops (fig. 2). These
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Figure 2: Typical area of the Lickskillet-Wrentham association. The south-facing soil is Lickskillet extremely stony loam, 40 to 70
percent slopes (mostly in right background), and the north-facing soil is Wrentham-Rock outcrop complex, 35 to 70 percent slopes

(mostly in left background in areas of shadow). Bakeoven-Condon complex, 2 to 20 percent slopes, is on ridgetops.

soils formed in loess and in colluvium weathered from basalt. The
vegetation is bunchgrasses, forbs, and shrubs. Slopes range from
15 to 70 percent. The average annual precipitation ranges from 10 to
13 inches, and the average annual air temperature ranges from 45°
to 52° F. The frost-free period is 100 to 150 days at 32° and 150 to
210 days at 28°.

This association makes up about 18 percent of the survey
area. It is about 59 percent Lickskillet soils, 17 percent
Wrentham soils, and 24 percent Bakeoven, Anderly, Condon,
Maupin, Watama, Warden, Nansene, Sherar, and Sinamox soils
and Rock outcrop-Rubble land complex and Riverwash.

Lickskillet soils have a surface layer of very dark grayish
brown extremely stony loam and a subsoil of dark brown very
stony heavy loam and dark yellowish brown have gravelly heavy
loam. Effective rooting depth is 12 to 20 inches.

Wrentham soils have a surface layer of very dark brown silt
loam and a subsoil of dark brown very cobbly silty clay loam and
silt loam. Effective rooting depth is 20 to 40 inches.

This association is used for range, wildlife habitat, and water
supply. Ranches are large, and water supplies for livestock are
limited. Springs and ponds are the main sources of water. The
wildlife is mainly deer and upland birds.

Runoff is mainly from the shallow Lickskillet soils, particularly in
areas of range where the grass is in poor condition. Sediment
from runoff is low to moderate. Maintaining maximum cover on
range minimizes the hazard of erosion.

Moderately Deep and Deep, Nearly Level to Very
Steep Soils on Uplands of Tygh Valley

This group of soils is in the southeastern part of the survey area.
The major soils are on uplands bordering White River and Tygh
Creek in the Tygh Valley area.

7. Sherar-Sinamox association
Moderately deep and deep, nearly level to very steep cobbly loam
and silt loam soils

This association consists of soils on upland plateaus. These soils
formed in loess and gravelly colluvium. In uncultivated areas, the
vegetation is bunchgrasses, forbs, and shrubs. Elevation ranges
from 1,500 to 2,500 feet. The average annual precipitation
ranges from 10 to 12 inches, and the average annual air
temperature is 48° to 52° F. The frost-free period is 120 to 170 days
at 32° and 170 to 200 days at 28°.

This association makes up about 2 percent of the
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survey area. It is about 46 percent Sherar soils, 26 percent
Sinamox soils, and 28 percent Lickskillet, Bakeoven,
Maupin, Pedigo, Quincy, and Tygh soils and Riverwash.

Sherar soils have a surface layer of very dark grayish brown
cobbly loam and a subsoil of dark brown clay and gravelly
clay. Effective rooting depth is 20 to 40 inches.

Sinamox soils have a surface layer of black and very dark
grayish brown silt loam, a subsoil of dark brown silt loam,
and a substratum of dark yellowish brown silty clay and
brown gravelly clay loam. Effective rooting depth is 40 to 60
inches or more.

This association is used for dryfarmed grain and pasture,
irrigated hay and pasture, wildlife habitat, and water supply.
The wildlife is mainly deer and upland birds.

Runoff is mainly from the steep and very steep soils,
particularly in areas of range where the grass is in poor condition
and in areas of summer fallow where vegetation protection is not
provided. Sediment from runoff is moderate to high. Maintaining
maximum cover on ran e and using soil- and water-conserving
practices on armed cropland minimize the hazard of erosion.

Shallow to Deep, Nearly Level to Very Steep
Soils on Foot Slopes of the Cascade Mountains

This group of soils is in the western art of the survey area.
They are loam, stony loam, gravelly loam, and very cobbly loam
soils that formed in loess, volcanic ash, and in colluvium
weathered from andesite and sandstone sediment. Slopes range
from 1 to 70 percent. Elevation ranges from 500 to 3,600 feet. The
average annual precipitation ranges from 14 to 30 inches, and
the average annual air temperature ranges from 42° to 50° F.
The frost-free period is 50 to 150 days at 32° and 90 to 200 days
at 28°.

The three associations in this group make up about 31 percent
of the survey area.

8. Hesslan-Skyline-Frailey association
Shallow to deep, nearly level to very steep stony loam, very
cobbly loam, and loam soils

This association consists of soils on the sides of canyons along
Fivemile, Fifteen Mile, and Mill Creeks and their tributaries and
soils on ridgetops, side slopes, and bottom lands along streams.
These soils formed in loess, in volcanic ash, and in colluvium
weathered from sediment and sandstone. Vegetation is
bunchgrasses, forbs, shrubs, Oregon white oak, ponderosa pine, and
Douglas-fir. Elevation ranges from 500 to 3,500 feet. The
average annual precipitation ranges from 14 to 30 inches,
and the average annual air temperature ranges from 45° to 49°
F. The frost-free period is 100 to 140 days at 32° and 120 to 160
days at 28°.

This association makes up about 9 percent of the survey area. It
is about 45 percent Hesslan soils, 16 percent Skyline soils, 15
percent Frailey soils, and 24 percent Bald, Bodell, Ketchly,
Wamic, and Tygh soils and Rock outcrop-Xeropsamments and
Riverwash.

Hesslan soils have a surface layer of very dark grayish brown
stony loam and a subsoil of dark brown loam and cobbly loam.
Effective rooting depth is 20 to 40 inches.

Skyline soils have a surface layer of very dark grayish brown
very cobbly loam and cobbly loam and a subsoil of dark brown
gravely loam. Effective rooting depth is 12 to 20 inches.

Frailey soils have a surface layer of very dark grayish brown
loam, a subsoil of dark brown loam, and a substratum of brown
loam. Effective rooting depth is 40 to 60 inches or more.

This association is used for range, pasture, woodland, wildlife
habitat, and water supply. The wildlife is mainly deer and upland
birds.

Runoff is mainly from the very steep soils, particularly in areas
of range where the grass is in poor condition and in logged-over
areas where vegetative cover is sparse. Sediment from runoff is
moderate or high. Maintaining maximum cover on range and using
soil- and water-conserving practices on logged areas minimize the
hazard of erosion.

9. Wamic Hesslan association
Moderately deep and deep, nearly level to very steep loam
and stony loam soils

This association consists of soils that formed in loess, in volcanic
ash, and in colluvium weathered from sandstone. In uncultivated
areas, the vegetation is bunchgrass, forbs, shrubs, Oregon white
oak, and ponderosa pine. Elevation ranges from 1,000 to 3,600
feet. The average annual precipitation ranges from 14 to 20
inches, and the average annual air temperature ranges from 46°
to 50° F. The frost-free period is 100 to 150 days at 32° and 150 to
200 days at 28 .

This association makes up about 18 percent of the survey area.
It is about 77 percent Wamic soils, 13 percent Hesslan soils, and
10 percent Bakeoven, Bald, Bodell, Frailey, Ketchly, Tygh, and
Watama soils and Riverwash.

Wamic soils have a surface layer of very dark grayish brown
loam, a subsoil of dark brown loam, and a substratum of dark
brown heavy loam. Effective rooting depth is 40 to 60 inches or
more.

Hessian soils have a surface layer of very dark grayish brown
stony loam and a subsoil of dark brown loam and cobbly loam.
Effective rooting depth is 20 to 40 inches.

This association is used for dryfarmed grain and pasture;
irrigated grain, hay, and pasture; wildlife habitat; and water
supply. Farms are large, and water supplies for livestock are
limited. The wildlife is mainly deer and upland birds.

Runoff is mainly from areas of range where the grass is in poor
condition and from areas of summer fallow where vegetation
protection is not provided. Sediment from runoff is moderate to high.
Maintaining maximum cover on ran e and using soil- and water-
conserving practices on armed cropland minimize the hazard of
erosion.
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10. Ketchly-Bins association
Deep, nearly level to very steep loam and gravelly loam soils

This association consists of soils that formed in loess, in
volcanic ash, and in colluvium weathered from andesite.
Vegetation is shrubs, Douglas-fir, grand fir, and ponderosa pine.
Elevation ranges from 1,100 to 3,600 feet. The average annual
precipitation ranges from 25 to 30 inches, and the average annual
air temperature ranges from 42° to 45° F. The frost-free period is
50 to 120 days at 32° and 90 to 140 days at 28°.

This association makes up about 4 percent of the survey area.
It is about 57 percent Ketchly soils, 23 percent Bins soils, and
20 percent Bindle, Bald, Bodell, Wamic, Frailey, and Hesslan
soils and Riverwash.

Ketchly soils have a surface layer of very dark grayish brown
or dark brown loam and a subsoil of brown heavy loam. Effective
rooting depth is 40 to 60 inches or more.

Bins soils have a surface layer of dark brown gravelly loam and a
subsoil of dark brown loam and gravelly loam. Effective rooting
depth is 40 to 60 inches or more.

This association is used for woodland, wildlife habitat, and water
supply. The wildlife is mainly deer, elk, bear, and upland
birds.

Runoff is mainly from the steep and very steep soils,
particularly in recently logged areas. Sediment from runoff is low to
moderate. Maintaining maximum cover on logging roads and
skid trails and using soil- and water-conserving practices on
logged areas minimize the hazard of erosion.

Descriptions of the Soils

In this section the soil series and mapping units in Wasco
County, Northern Part, are described. Each soil series is described
in detail, and then each mapping unit in that series is briefly
described. Unless it is noted otherwise, what is stated about
the soil series holds true for the mapping units in that series.
Thus, to get full information about any one mapping unit, it
is necessary to read both the description of the mapping unit and
the description of the soil series to which it belongs.

An important part of the description of each soil series is the
soil profile, that is, the sequence of layers from the surface
downward to rock or other underlying material. Each series
contains two descriptions of this profile. The first is brief and in
terms familiar to the layman. The second is much more detailed
and is for those who need to make thorough and precise studies
of soils. Color terms are for moist soil unless otherwise stated.
The profile described in the series is representative of one of the
mapping units in that series. If profile of a soil in a given
mapping unit is different from the one described as representative
of the series, these differences are stated in the description of the
mapping unit or they are apparent in the name of the mapping unit,
or both.

As mentioned in the section "How This Survey Was Made," not
all mapping units are members of a soil series. Cumulic
Haplaquolls, for example, do not belong to a soil series; nevertheless,
they are listed in alphabetic order along with the soil series.

Preceding the name of each mapping unit is the symbol that
identifies the mapping unit on the detailed soil map. Listed at
the end of the description of each mapping unit are the capability
unit and range site in which the mapping unit has been placed. The
pages on which each capability unit, range site, woodland group
and windbreak group are described can be found by referring to the
"Guide to Mapping Units" at the back of this survey.

The acreage and proportionate extent of each mapping unit are shown
in table 1. Many of the terms used in describing soils can be found in
the Glossary at the end of this survey, and more detailed
information about the terminology and methods of soil mapping
can be obtained from the Soil Survey Manual (11) .

Anderly Series

The Anderly series consists of well drained soils formed in loess and
volcanic ash on uplands. Slopes are 3 to 35 percent. Elevation is 300 to
2,000 feet. In uncultivated areas, the vegetation is bunchgrasses,
forbs, and shrubs. The average annual precipitation is 12 to 14 inches,
the average annual air temperature is 50° to 52° F, and the frost-free
period is 150 to 170 days at 32° and 170 to 210 days at 28°.

In a representative profile the surface layer is very dark grayish
brown silt loam about 14 inches thick. The upper 15 inches of the
subsoil is dark brown silt loam, and the lower 8 inches is brown silt
loam. Basalt bedrock is at a depth of about 37 inches. The profile is
neutral.

Permeability is moderate, and the available water capacity is 3 to
8 inches. Water-supplying capacity is 6 to 9 inches. Effective
rooting depth is 20 to 40 inches.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Anderly silt loam, 12 to 20 percent
slopes, 500 feet east of a road in the NW1/4NW1/4NE1/4 section
32, T. 1 N., R. 15 E.:

Ap-0 to 7 inches; very dark grayish brown (10YR 3/2) silt loam, grayish
brown (10YR 5/2) dry; weak fine granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine roots many
very fine irregular pores; neutral; abrupt clear boundary.

Al-7 to 14 inches; very dark grayish brown (10YR 3/2) silt loam, grayish
brown (10YR 5/2) dry; weak fine subangular blocky structure;
slightly hard, friable slightly sticky and slightly plastic; many very
fins roots; many very fine irregular pores;
neutral; clear wavy boundary.

B21-14 to 29 inches; dark brown (10YR 3/3) silt loam brown
(10YR 5/3) dry; weak coarse prismatic structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; many
very fine tubular pores; neutral; clear wavy
boundary.

B22-29 to 37 inches brown (10YR 4/3) silt loam, pale brown (10YR 6/3) dry;
weak coarse prismatic struc-
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All tables have been updated and occur at the end of the document.

ture; slightly hard, friable, slightly sticky and slightly plastic;
common very fine roots; many very fine tubular pores; neutral;
abrupt wavy boundary.

IIR-37 inches; basalt bedrock.
The A horizon is very dark grayish brown or very dark brown when

moist. The B2 horizon is grayish brown, brown, or pale brown when dry
and dark brown or brown when moist. There is no lime accumulation
in most places. Few basalt fragments, 1/8 to 1/2 inch in diameter, are
throughout the profile. Depth to bedrock is 20 to 40 inches.

1C-Anderly silt loam, 7 to 12 percent slopes. A
representative mapping unit is in the NW1/4NW1/4NE1/4
section 31, T. 1 N., R. 15 E. This soil is on broad ridgetops.
Slopes average about 10 percent.

Included with this soil in mapping were areas of nearly level
Anderly and Walla Walla soils that make up as much as 10
percent of the unit. Also included were Bakeoven and Lickskillet
soils that make up as much as 5 percent.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-5; Rolling Hills range site.

1D-Anderly silt loam, 12 to 20 percent slopes. A
representative mapping unit is in the NWl/4NW1/4NE1/4 section
32, T. 1 N., R. 15 E. This soil is in long, narrow areas and has south-
facing slopes. It has the profile described as representative of the
series.

Included with this soil in mapping were areas of

Walla Walla, Bakeoven, and Lickskillet soils. These soils make up
as much as 15 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-7 ; Rolling Hills range site.

1E-Anderly silt loam, 20 to 35 percent slopes.
A representative mapping unit is in the NE1/4SW1/4SE1/4 section 29,
T. 1 N., R. 15 E. This soil is in long, narrow areas and has south-facing
slopes.

Included with this soil in mapping were areas of Walla Walla,
Bakeoven, and Lickskillet soils. These soils make up as much as 15
percent of the unit.

Runoff is rapid, and the hazard of erosion is high. Capability
subclass VIe; Droughty South Exposure range site.

Bakeoven Series

The Bakeoven series consists of well drained soils formed on
uplands in a thin layer of loess and the underlying residuum
weathered from basalt. Slopes are 2 to 20 percent. Elevation is
1,600 to 3,600 feet. The vegetation is bunchgrasses, forbs, and
shrubs. The average annual precipitation is 10 to 13 inches, the
average annual air temperature is 45° to 52° F, and the frost-free
period is 110 to 150 days at 32° and 150 to 200 days at 28°.

In a representative profile the surface layer is dark

In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate document.
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brown very cobbly loam about 3 inches thick. The subsoil is
dark brown very cobbly loam and very cobbly clay loam
about 6 inches thick. Basalt bedrock is at a depth of about 9
inches. The profile is neutral.

Permeability is moderately slow, and the available water
capacity is .15 to .7 inches. Water-supplying capacity is less
than 2.5 inches. Effective rooting dept is 4 to 1 inches.

These soils are used for range, wildlife habitat, and water
supply.

Representative profile of Bakeoven very cobbly loam, 2 to 20
percent slopes, 100 feet southeast of a road in the
SE1/4SE1/4NE1/4 section 16, T. 3 S., R. 14 E.:

A1-0 to 3 inches; dark brown (7.5YR 3/2) very cobbly loam, brown
(10YR 5/3) dry; weak fine granular structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; many very
fine irregular pores; 30 percent pebbles, 25 percent cobbles and 5
percent stones; neutral; abrupt smooth boundary.

B1-3 to 6 inches; dark brown (7.5YR 3/3) very cobbly loam, brown
(7.5YR 4/4) dry; weak fine and medium granular structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine irregular pores; 30 percent
pebbles, 30 percent cobbles, and 5 percent stones; neutral;
abrupt smooth boundary.

B2-6 to 9 inches; dark brown (10YR 3/3) very cobbly clay loam,
brown (7.5YR 4/4) dry; moderate fine subangular blocky
structure; hard, friable, sticky and plastic; common fine roots;
common very fine tubular pores; 30 percent pebbles, 50 percent
cobbles, and 10 percent stones; neutral; abrupt wavy boundary.

IIR-9 inches; basalt bedrock.
The A horizon is brown or grayish brown when dry and dark

brown or very dark grayish brown when moist. It is very cobbly
loam, very stony loam, or extremely stony loam. The B2 horizon is
brown, dark brown, or yellowish brown when dry and dark brown or
dark yellowish brown when moist. The B horizon is 50 to 90 percent rock
fragments. Depth to bedrock is 4 to 12 inches.

2D-Bakeoven very cobbly loam, 2 to 20 percent slopes. A
representative mapping unit is in the SE1/4SE1/4NE1/4 section
16, T. 3 S., R. 14 E. This soil is in long, narrow areas between
Condon soils on ridgetops and Lickskillet soils on south-facing
canyon slopes. It has the profile described as representative of
the series.

Included with this soil in mapping were areas of Condon,
Maupin, Wapinitia, Watama, and Lickskillet soils. These soils
make up as much as 15 percent of the unit.

Runoff is slow to rapid, and the hazard of erosion is moderate.
Capability subclass VIIs; Scabland range site.

3D-Bakeoven-Condon complex, 2 to 20 percent slopes.
A representative mapping unit is in the NE1/4NE1/4NW1/4
section 15, T. 3 S:, R. 14 E. This complex is about 50 to 85
percent Bakeoven very cobbly loam; 2 to 20 percent slopes, and
10 to 35 percent a Condor silt loam that has 2 to 20 percent
slopes. The Bakeoven soil has the profile described as
representative of the series. It is on ridgetops or side slopes
in areas of scabland between and around areas of the Condon
soil The Condon soil is generally on ridgetops or side slope, in
circular or elongated mounds.

Included with this complex in mapping were areas of a
Lickskillet very stony loam and shallow stony soils. These soils
make up as much as 15 percent of the unit.

Runoff is slow to rapid, and the hazard of erosion is slight to
moderate. Capability subclass VIIs; Bakeoven soil in Scabland
range site; Condon soil in Rolling Hills range site.

4C-Bakeoven-Maupin complex, 0 to 12 percent slopes. A
representative mapping unit is in the NW1/4SW1/4NW1/4
section 2, T. 5 S., R. 13 E. This complex is about 50 to 85
percent a Bakeoven very stony loam and 10 to 35 percent a
Maupin loam (fig. 3). It is on upland plateaus. The Bakeoven soil is
in areas of scabland between and around areas of the Maupin
soil. The Maupin soil commonly is on circular or elongated
mounds. The Bakeoven soil has a profile similar to the one
described as representative of the Bakeoven series, but it is very
stony.

Included with this complex in mapping were areas of
Lickskillet soils that make up as much as 15 percent of the unit.

Runoff is slow to rapid, and the hazard of erosion is slight to
moderate. Capability subclass VIIs; Bakeoven soil in
Scabland range site; Maupin soil in Shrubby Rolling Hills range
site.

5C-Bakeoven-Watama complex, 0 to 12 percent slopes. This
complex is about 50 to 85 percent a Bakeoven very stony loam
that has 2 to 12 percent slopes, and 10 to 35 percent a Watama silt
loam that has 0 to 12 percent slopes. The Bakeoven soil is in
areas of scabland between and around the Watama soil. The
Watama soil is in circular mounds that have a convex surface.
The soil near the center of the mound is deeper to bedrock than near
the edges. Where the slope is more than 10 percent, the Watama soil
commonly occurs as elongated mounds and the long axis is
downslope. The mounds are 15 to 40 feet in diameter and about
25 feet apart. The Bakeoven soil has a profile similar to the
one described as representative of the series, but it is very stony.

Included with this complex in mapping were areas of
Lickskillet soils, shallow stony soils, and Rock outcrop. These
soils make up as much as 15 percent of the unit.

Runoff is slow to medium, and the hazard of erosion is slight
to moderate. Capability subclass VIIs; Bakeoven soil in Scabland
range site; Watama soil in Shrubby Rolling Hills range site.

Bald Series

The Bald series consists of well drained soils formed in loess
and volcanic ash and the underlying colluvium weathered from
basalt on uplands. Slopes are 5 to 75 percent. Elevation is 200 to
3,000 feet. The vegetation is oak, pine, fir, bunchgrasses, forbs,
and shrubs. The average annual precipitation is 20 to 30
inches, the average annual air temperature is 48° to 51° F, and
the frost-free period is 100 to 140 days at 32° and 140 to 180 days at
28°.
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Figure 3: Bakeoven very stony loam, 0 to 12 percent slopes, is in the foreground. Maupin loam, 0 to 12 percent slopes, is on the round mounds In the
background.

In a representative profile the surface layer is dark brown
cobbly loam and dark reddish brown gravelly loam about 12
inches thick. The subsoil is dark reddish brown and reddish
brown very gravelly loam about 25 inches thick. Basalt
bedrock is at a depth of about 37 inches. The surface layer is
neutral, and the subsoil is slightly acid.

Permeability is moderate, and the available water
capacity is 2 to 5 inches. Water-supplying capacity is 12 to 25
inches. Effective rooting depth is 20 to 40 inches.

These soils are used for range, timber production, wildlife
habitat, and water supply.

Representative profile of Bald cobbly loam, 5 to 45 percent
slopes, in the SE1/4SE1/4NE1/4 section 36, T. 2 N., .11 E.:

O1-1/2 inch to 0; oak leaves, pine twigs, and needles.
A1-0 to 5 inches; dark brown (7.5YR 3/2) cobbly loam, reddish

brown (5YR 4/3) dry; moderate fine granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine
and fine roots; many very fine irregular pores; 20 percent
pebbles, 20 percent cobbles; neutral; clear smooth boundary.

A12-5 to 12 inches; dark reddish brown (5YR 3/3) gravelly loam,
reddish brown (5YR 4/4) dry; moderate fine granular structure;
slightly hard, friable, slightly

sticky and slightly plastic; many very fine roots; many very fine tubular
pores; 30 percent pebbles, 15 percent cobbles; neutral; gradual wavy
boundary.

B21-12 to 21 inches; dark reddish brown (5YR 3/4) very gravelly
heavy loam, reddish brown (5YR 5/4) dry; moderate fine
subangular blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots; many very fine tubular pores; 35
percent pebbles, 25 percent cobbles; slightly acid; gradual wavy
boundary.

B22-21 to 37 inches; reddish brown (5YR 4/4) very gravelly heavy
loam, yellowish red (5YR 5/6) moist; moderate fine subangular
blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; common very fine roots; common very fine tubular pores;
40 percent pebbles, 30 percent cobbles; slightly acid; abrupt wavy
boundary.

IIR-37 inches; basalt bedrock, partly fractured.
The A horizon has fine or medium granular structure

and is 15 to 45 percent rock fragments. The B2 horizon is loam,
heavy loam, or light clay loam and is more than 35 percent cobbles
and pebbles. It has weak to moderate, fine to medium, subangular
blocky structure. Depth to bedrock is 20 to 40 inches.

6E-Bald cobbly loam, 5 to 45 percent slopes. A representative
mapping, unit is in the SE1/4SE1/4NE1/4 section 36, T. 2 N., R.
11 E. This soil is in irregularly shaped areas and has south-
facing slopes. It has the profile described as representative of
the series.
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Included with this soil in mapping were areas of Bodell and
Wamic soils. These soils make up about 15 percent of the unit.

Runoff is slow to rapid, and the hazard of erosion is slight to

30 percent pebbles, 10 percent cobbles; neutral; gradual wavy
boundary.

B22-23 to 40 inches; dark brown (7.5YR 4/3) very gravelly loam, brown
(10YR 6/3) dry; weak medium subangular blocky structure;
severe. Capability subclass VIs; Pine-Douglas Fir-Sedge range
site; woodland group 4f.

7F-Bald very cobbly loam, 45 to 75 percent slopes.
A representative mapping unit is in the NW1/4NW1/4NW1/4
section 18, T. 2 N., R. 13 E. This soil is in long, narrow areas and has
south-facing slopes. It has a profile similar to the one described as
representative of the series, but the surface layer is more than 50
percent rock fragments.

Included with this soil in mapping were areas of Bodell and
Wamic soils. These soils make up about 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIs; Oak-Pine Steep South range site; woodland group
4f.

Bald Variant

The Bald variant consists of well drained soils formed in
loess and volcanic ash and the underlying colluvium weathered
from basalt on uplands. Slopes are 45 to 75 percent.
Elevation is 200 to 2,500 feet. The vegetation is Douglas-fir,
bigleaf maple, forbs, and shrubs. The average annual precipitation
is 22 to 30 inches, the average annual air temperature is 48° to 51°
F, and the frost-free period is 100 to 140 days at 32°.

In a representative profile the surface layer is very dark
grayish brown cobbly loam about 5 inches thick. The subsoil is
dark brown cobbly loam, gravelly loam, and very gravelly loam
about 35 inches thick. The substratum is brown very gravelly
loam about 22 inches thick. The surface layer is slightly acid, and
the subsoil and substratum are neutral.

Permeability is moderate, and the available water capacity is 4
to 8 inches. Water-supplying capacity is 16 to 20 inches.
Effective rooting depth is 40 to 60 inches.

These soils are used for woodland, wildlife habitat, and water
supply.

Representative profile of Bald variant cobbly loam, 45 to 75
percent slopes, in the NE1/4SE1/4SE1/4 section 34, T. 3 N., R. 8
E.

O1-2 inches to 0; pine needles, twigs, and leaves.
A1-0 to 5 inches; very dark grayish brown (10YR 3/2) cobbly loam;

grayish brown (10YR 5/2) dry; moderate fine granular structure;
slightly hard, friable, slight (y sticky and slightly plastic; many
very fine roots; many very fine irregular ores; 10 percent pebbles, 15
percent cobbles; slightly acid; gradual wavy boundary.

B1-5 to 12 inches; dark brown (10YR 3/3) cobbly loam, brown
(10YR 5/3) dry; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; many fine and
very fine roots; many very fine tubular pores; 15 percent
pebbles, 15 percent cobbles; neutral; gradual wavy boundary.

B21-12 to 23 inches; dark brown (7.5YR 3/3) gravelly loam, brown
(10YR 5/3) dry; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many
medium fine and very fine roots; many very fine tubular pores;

slightly hard, friable, slightly sticky and slightly plastic; many
fine and very fine roots many very fine tubular
pores; 45 percent pebbles, 20 percent cobbles; neutral; gradual wavy
boundary.

C1-40 to 62 inches; brown (7.5YR 4/4) very gravelly loam, light brown
(10YR 6/4) dry; massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine and very fine roots; common very fine
tubular pores; 50 percent pebbles, 35 percent cobbles; neutral.
The A horizon is very dark grayish brown or dark reddish

brown and is 25 to 50 percent rock fragments. The B horizon is
dark brown or brown and is 50 to 80 percent rock fragments. It
has weak or moderate structure. Depth to bedrock is 40 to 60
inches or more.

8F-Bald variant cobbly loam, 45 to 75' percent slopes. A
representative mapping unit is in the NE1/4SE1/4SE1/4, section
34, T. 3 N., R. 8 E. This soil is in long areas and has north-facing
slopes.

Included with this soil in mapping were areas of Bald, Bodell,
and Bindle soils. These soils make up about 15 percent of the
unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIs; woodland group 2f.

Bindle Series

The Bindle series consists of well drained soils formed in
loess, volcanic ash, and the underlying stony colluvium weathered
from andesite on uplands. Slopes are 1 to 70 percent. Elevation
is 2,500 to 3,500 feet. The vegetation is Douglas-fir, grand fir,
bunchgrasses, forbs, and shrubs. The average annual precipitation
is 25 to 30 inches, the average annual air temperature is 42° to 45°
F, and the frost-free period is 50 to 100 days at 32° and 90 to 130 days at
28°.

In a representative profile the surface layer is dark brown
gravelly loam about 6 inches thick. The upper 9 inches of the
subsoil is dark brown gravelly loam, and the lower 7 inches is dark
brown very gravelly heavy loam. Depth to highly fractured
bedrock is 20 to 40 inches. The surface layer is neutral, and the
subsoil and substratum are slightly acid to medium acid.

Permeability is moderate, and the available water capacity is 4 to
7 inches. Water-supplying capacity is 13 to 20 inches. Effective
rooting depth is 20 to 40 inches.

These soils are used for timber, wildlife habitat, and water
supply.

Representative profile of Bindle gravelly loam in an area of
Bindle-Bins association, steep, south of road in the NE1/4SW1/4
section 23, T. 1 N., R. 10 E.:

O1-1 1/2 inches to 0; fir twigs and needles.
A1-0 to 6 inches; dark brown (7.5YR 3/2) gravelly loam, brown

(7.5YR 5/2) dry; weak fine granular structure; slightly hard, friable,
slightly sticky and slightly plastic; many very tine and few medium
roots; many very fine irregular pores; 25 percent pebbles; slightly
acid; clear smooth boundary.

B21-6 to 15 inches; dark brown (7.5YR 3/3) gravelly loam, brown
(7.5YR 5/3) dry; moderate fine granular structure and moderate very
fine subangular blocky
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structure slightly hard, friable, slightly sticky and slightly
plastic; many very fine and few medium roots; many very fine
tubular pores; 25 percent pebbles, 10 percent cobbles; slightly
acid; gradual wavy boundary.

B22-15 to 22 inches; dark brown (7.5YR 4/2) very gravelly heavy
loam, brown (7.5YR 5/2) dry; moderate fine subangular
blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine and medium roots; many very
fine tubular pores; 35 percent pebbles, 15 percent cobbles;
medium acid; gradual wavy boundary.

IIC-22 to 60 inches; highly fractured bedrock with horizontal
s acing between cracks less than 4 inches; fines are too few to
fill some of the interstices larger than 1 millimeter; fines are
dark brown (7.5YR 4/4) loam, brown (7.5YR 5/4) dry; slightly
hard, friable, slightly sticky and slightly plastic; many fine roots
in fractures; many very fine irregular pores; 30 percent stones;
40 percent cobbles, and 15 percent pebbles; medium acid.

The A horizon is reddish brown or brown when dry and dark
brown or dark reddish brown when moist. It is 20 to 40 percent
pebbles and as much as 10 percent stones. The B horizon is reddish
brown or brown when dry and dark reddish brown or dark brown
when moist. It is 20 to 40 percent pebbles, 5 to 20 percent cobbles, and
as much as 10 percent stones. Depth to highly fractured bedrock is 20 to
40 inches.

9E-Bindle-Bins association, steep. A representative mapping
unit is in the NWl/4NW1/4 section 22, T. 1 N., R. 11 E. This
association is about 55 percent a Bindle gravelly loam that has 1
to 30 percent slopes and 30 percent a Bins gravelly loam that has
l to 30 percent slopes. The Bindle soil is on narrow ridges and
the upper part of slopes capped with rock. The Bins soil is in
irregularly shaped areas on broad ridgetops not capped by rock.
Both soils have the profile described as representative of their
respective series.

Included with this association in mapping were areas of very
stony shallow soil, ashy soils, an Rock outcrop that make up
as much as 15 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Bindle
soil in capability subclass VIs; woodland group 3f. Bins soil in
capability subclass VIe; woodland group 2o.

9F-Bindle-Bins association, very steep. A representative
mapping unit is in the NE1/4SW1/4 section 23, T. 1 N., R. 10 E. This
association is about 45 percent a Bindle gravelly loam that has 30
to 70 percent slopes and 40 percent a Bins gravelly loam
that has 30 to 70 percent slopes. The Bindle soil is on the top and
convex part of slopes in areas capped by rock. The Bins soil is on the
middle and lower parts of slopes not capped by rock. The Bins soil
has a profile similar to the one described as representative of
the Bins series, but it contains more rock fragments.

Included with this association in mapping were areas of shallow
very stony soils, Bold variant soils, and Rock outcrop that make up as
much as 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Bindle soil in
capability subclass VIIs; woodland group 3f; Bins soil in
capability subclass VIIe; woodland group 2r.

Bins Series

The Bins series consists of well drained soils formed

in loess, volcanic ash, and the underlying stony, moderately
fine textured colluvium weathered from andesite on uplands.
Slopes are 1 to 70 percent. Elevation is 1,100 to 3,600 feet.
The vegetation is Douglas-fir, grand fir, forbs, and shrubs.
The average annual precipitation is 25 to 30 inches, the
average annual air temperature is 42° to 45° F, and the frost-
free period is 50 to 100 days at 32° and 90 to 130 days at
28°.

In a representative profile the surface layer is dark brown
gravelly loam about 8 inches thick. The subsoil is dark brown
loam and gravelly loam about 28 inches thick. The
substratum is dark brown cobbly clay loam about 24 inches
thick. Basalt bedrock is at a depth of about 40 to more than
60 inches.

Permeability is moderately slow, and the available water
capacity is 7 to 12 inches. Water-supply capacity is 17 to 20
inches. Effective rooting depth is 40 to 60 inches or more.

These soils are used for timber, wildlife habitat, and water
supply.

Representative profile of a Bins gravelly loam in an area of
Bindle-Bins association, steep, in the SEl/4SW1/4SE1/4
section 15, T. 1 N., R. 11 E.:

O1-1 inch to 0; fir twigs and needles.
A1-0 to 8 inches; dark brown (7.5YR 3/2) gravelly loam, brown

(7.5YR 5/2) dry; weak medium granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine,
fine and medium roots; many very fine irregular pores; 25
percent fine pebbles; slightly acid; clear smooth boundary.

B1-8 to 12 inches; dark brown (7.5YR 3/2) loam, brown (7.5YR 5/3) dry;
weak medium granular structure; slight l hard, friable, slightly
sticky and slightly plastic; many very tine roots; many very
fine tubular pores; 10 percent pebbles; slightly acid; gradual
smooth boundary.

B21-12 to 25 inches; dark brown (7.5YR 4/3) gravelly loam, brown
(7.5YR 5/4) dry; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine and fine roots; 15 percent pebbles, 10 percent
cobbles; many very fine tubular pores; slightly acid; gradual
wavy boundary.

B22-25 to 36 inches; dark brown (7.5YR 4/4) gravelly heavy loam,
reddish brown (5YR 5/4) dry; weak medium subangular blocky
structure; slightly hard, fable, slightly sticky and slightly
plastic, common very fine roots; many very fine tubular
pores; few thin clay films in pores; 20 percent pebbles, 5
percent cobbles; slightly acid; clear wavy boundary.

C-36 to 60 inches; dark brown (7.5YR 4/4) cobbly clay loam,
reddish brown (5YR 5/4) dry; massive; slightly hard, friable,
sticky and plastic; common very fine roots; common very fine
and fine irregular pores; slightly acid.

The A horizon is dart, reddish gray or brown when dry. It is 15 to
25 percent fine pebbles 1/8 to 1/2 inch in diameter and 0 to 15 percent
cobbles and stones. The B horizon and C horizon are loam, heavy
loam, or clay loam. They are 0 to 15 percent pebbles and 0 to 20
percent cobbles. Depth to bedrock is 40 to 60 inches or more. Bin soils are
mapped only in association with Bindle soils in two mapping units.
Refer to the Bindle series for a description of these mapping units.

Bodell Series

The Bodell series consists of well drained soils formed in
loess and volcanic ash and the underlying colluvium weathered
from basalt on uplands. Slopes are 5 to 75 percent. Elevation is
200 to 2,500 feet. The
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vegetation in bunchgrasses, forbs, shrubs, and scattered oak
trees. The average annual precipitation is 20 to 30 inches, the
average annual air temperature is 48° to 51° F, and the
frost-free period is 100 to 140 days at 32° and 140 to 180
days at 28 .

In a representative profile the surface layer is dark brown
cobbly loam about 5 inches thick. The upper 8 inches of the
subsoil is dark brown very cobbly loam, and the lower 5 inches
is dark brown very cobbly clay loam. Basalt bedrock is at a
depth of about 18 inches. The soil material throughout the profile
is neutral.

Permeability is moderate, and the available water capacity
is 1 inch to l inches. Water-supplying capacity is 4 to 7
inches. Effective rooting depth is 12 to 20 inches.

These soils are used for range, wildlife habitat, and water
supply.

Representative profile of Bodell cobbly loam, 5 to 45 percent
slopes, 100 feet north of road in the NW1/4SW1/4SW1/4 section
33, T. 2 N., R. 12 E.:

A1-0 to 5 inches; dark brown (7.5YR 3/2) cobbly loam, brown
(7.5YR 4/3) dry; weak fine granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine
roots; many very fine irregular pores; 15 percent pebbles, 20
percent cobbles; neutral; abrupt smooth boundary.

B21-5 to 13 inches; dark brown (7.5YR 3/3) very cobbly loam,
brown (7.5YR 4/3) dry; weak medium and fine subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots; many very fine tubular and
irregular pores; 20 percent pebbles, 40 percent cobbles; neutral;
clear smooth boundary.

B22-13 to 18 inches; dark brown (7.5YR 3/3) very cobbly clay
loam, brown (7.5YR 3/3) dry; weak fine subangular blocky
structure; hard, firm, sticky and plastic; plentiful very fine
roots; many very fine irregular and tubular pores; 60 percent
cobbles, 10 percent stones; neutral; abrupt smooth boundary.

IIR-18 inches; basalt bedrock.
The A horizon is brown, grayish brown, or dark grayish

brown when dry and dark brown or very dark grayish brown when
moist. It is 20 to 40 percent pebbles and 0 to 10 percent cobbles. The B2
horizon is brown or dark yellowish brown when dry and dark brown or
dark yellowish brown when moist. It is very cobbly loam to very cobbly
clay loam and is 18 to 30 percent clay. It is 50 to 70 percent rock
fragments, mainly cobbles. Depth to bedrock is 12 to 20 inches.

10E-Bodell cobbly loam, 5 to 45 percent slopes.
A representative mapping unit is in the NW1/4SW1/4SW1/4 section
33, T. 2 N., R. 12 E. This soil is in irregularly shaped areas and has
south-facing slopes. It has the profile described as representative
of the series.

Included with this soil in mapping were areas of Bald,
Ketchly, and Wamic soils. These soils make up as much as 15
percent of the unit.

Runoff is slow to rapid, and the hazard of erosion is slight to
severe. Capability subclass VIIs; South Exposure range site.

11F-Bodell very cobbly loam, 45 to 75 percent slopes. A
representative mapping unit is in the NE1/4NW1/4 section 14, T.
1 N., R. 12 E. This soil is in long, narrow areas and has
south-facing slopes. This soil has a profile similar to the one
described as represen-

tative of the series, but the surface layer is more than 50 percent
rock fragments.

Included with this soil in mapping were areas of Bald, Ketchly,
and Wamic soils. These soils make up as much as 15 percent of the
unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability subclass VIIs; Steep South range site.

Cantala Series

The Cantala series consists of well drained soils formed in
loess that has an appreciable content of volcanic ash overlying
stratified alluvium on uplands. Slopes are 1 to 35 percent.
Elevation is 1,600 to 3,600 feet. In uncultivated areas, the
vegetation is bunchgrasses, forbs, and shrubs. The average
annual precipitation is 10 to 13 inches, the average annual air
temperature is 45° to 52° F, and the frost-free period is 100 to 150
days at 32° and 150 to 200 days at 28°.

In a representative profile the surface layer is very dark brown
and very dark grayish brown silt loam about 18 inches thick. The
subsoil is dark brown silt loam about 36 inches thick. The
substratum is dark brown loam about 8 inches thick. The
surface layer and subsoil are neutral, and the substratum is
mildly alkaline.

Permeability is moderate, and the available water
capacity is 6 to 12 inches. Water-supplying capacity is 9 to 12
inches. Effective rooting depth is 40 to 60 inches or more.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Cantala silt loam, 1 to 7 percent
slopes, 65 feet west of the county road in SE1/4SEl/4SE1/4
section 5, T. 2 S., R. 15 E.:

Ap-0 to 8 inches; very dark brown (10YR 2/2) silt loam, grayish
brown (10YR 5/2) dry; weak fine granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many fine
roots; many very fine irregular pores; neutral; abrupt smooth
boundary.

A12-8 to 13 inches; very dark brown (10YR 2/2) silt loam grayish
brown (10YR 5/2) dry; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine tubular pores; neutral; clear
smooth boundary.

A13-13 to 18 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine tubular pores;
neutral; clear smooth boundary.

B21-18 to 35 inches; dark brown (10YR 3/3) silt loam, brown
(10YR 5/3) dry; moderate medium subangular blocky structure;
slightly hard, fable, slightly sticky and slightly plastic; many
very fine roots; many very fine tubular pores; neutral; clear
smooth boundary.

B22-35 to 54 inches; dark brown (10YR 3/3) silt loam, brown
(10YR 5/3) dry; moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine tubular pores; neutral; clear
wavy boundary.

IIC-54 to 62 inches; dark brown (10YR 4/3) loam, pale brown
(10YR 6/3) dry; hard, friable, nonsticky and nonplastic; few very
fine and fine roots; many very fine tubular pores; many
noncalcareous nodules 1/4
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to 1 inch in diameter; few mycelia lime below a depth of 60
inches; mildly alkaline.

IIIR-62 inches; basalt bedrock.
The B2 horizon is silt loam and is 18 to 24 percent clay. It is less than

15 percent rock fragments coarser textured than very fine sand. It has
weak or moderate structure. The C horizon is stratified sand or silt in some
places.

12B-Cantala silt loam, 1 to 7 percent slopes. A
representative mapping unit is in the SE1/4SEI/4SE1/4 section
5, T. 2 S., R. 15 E. This soil is on broad ridgetops in long,
broad areas. Slopes average about 5 percent. The soil has the
profile describes representative of the series.

Included with this soil in mapping were areas of Bakeoven,
Condon, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3; Rolling Hills range site.

12C-Cantala silt loam, 7 to 12 percent slopes.
A representative mapping unit is in the SW1/4SW1/4SW1/4
section 34, T. 1 S., R. 14 E. This soil is on broad ridgetops in long,
broad areas.

Included with this soil in mapping were areas of Bakeoven,
Condon, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-1; Rolling Hills range site.

12D-Cantala silt loam, 12 to 20 percent slopes.
A representative mapping unit is in the NE1/4NE1/4NE1/4
section 10, T. 2 S., R. 15 E. This soil is in long, broad areas and
has north-facing slopes.

Included with this soil in mapping were areas of Bakeoven,
Condon, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Droughty North Exposure range site.

12E-Cantala silt loam, 20 to 35 percent slopes.
A representative mapping unit is in the SE1/4NE1/4NW1/4
section 1, T. 2 S., R. 14 E. This soil is in long, irregularly shaped
areas and has north-facing slopes.

Included with this soil in mapping were areas of Bakeoven,
Condon, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
unit IVe-3 ; North Exposure range site.

Chenoweth Series

The Chenoweth series consists of well drained soils formed in
old alluvium on uplands. Slopes are 1 to 35 percent. Elevation is
200 to 950 feet. In uncultivated areas, the vegetation is
bunchgrasses, forbs, shrubs, and ponderosa pine. The average
annual precipitation is 14 to 20 inches, the average annual air
temperature is 51° to 54° F, and the frost-free period is 150
to 210 days at 32° and 185 to 250 days at 28 .

In a representative profile the surface layer is very dark
brown and very dark grayish brown loam about 22 inches thick.
The subsoil is dark brown loam about 24 inches thick. The upper
9 inches of the substratum is brown loam, and the lower part is
brown very fine

sandy loam to a depth of 60 inches or more. The soil material
throughout the profile is neutral.

Permeability is moderate, and the available water capacity is
7.5 to 9.0 inches. Water-supplying capacity is 10 to 12
inches. Effective rooting depth is 60 inches or more.

These soils are used mostly for fruit orchards and some
range.

Representative profile of Chenoweth loam, 1 to 7 percent
slopes, 1/2 mile south of The Dalles city limits on Glen Cooper
farm in the NE1/4SE1/4SW1/4 section 10, T. 1 N., R. 13 E.:

Ap1-0 to 5 inches; very dark brown (10YR 2/2) loam, grayish brown
(10YR 5/2) dry; weak medium granular structure; slightly hard,
very friable, slightly sticky and slightly plastic; many very fine
roots; many very fine ad fine irregular pores; neutral; abrupt
smooth boundary.

Ap2-5 to 11 inches; very dark brown (10YR 2/2) loam, grayish
brown (10YR 5/2) dry; weak thick platy and medium subangular
blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine and fine roots; many fine tubular
pores; neutral; clear smooth boundary.

A3-11 to 22 inches; very dark grayish brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine and fine roots; many fine tubular
pores; few noncalcareous nodules as much as 1 inch in diameter;
neutral; gradual smooth boundary.

B21-22 to 34 inches; dark brown (10YR 3/3) loam, brown (10YR
5/3) dry; weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; many very
fine and fine roots; many fine tubular pores; many
noncalcareous very dark grayish brown (10YR 3/2) nodules as
much as 1 inch in diameter; neutral; gradual smooth boundary.

B22-34 to 46 inches; dark brown (10YR 3/3) loam, brown (10YR
5/3) dry; weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine and
fine roots; many fine tubular pores; few noncalcareous nodules
as much as 1 inch in diameter; neutral; gradual smooth boundary.

CI-46 to 55 inches; brown (10YR 4/3) loam, pale brown (10YR 6/3)
dry; massive; soft, very friable, slightly sticky and slightly

plastic; common very fine and fine roots; many fine an few
medium tubular pores; neutral; gradual smooth boundary

C2-55 to 88 inches; brown (10YR 4/3) very fine sandy loam, pale
brown (10YR 6/3) dry; massive; slightly hard, very friable,
slightly sticky and slightly plastic; common very fine and fine
roots; many medium tubular pores; neutral.
The A horizon is loam or very fine sandy loam. The B2 horizon

is silt loam, loam, or very fine sandy loam. It is as much as 18
percent clay and more than 15 percent particles coarser textured
than very fine sand. The C horizon is loam or very fine sandy
loam. It has iron staining and lime accumulations in places.

13B-Chenoweth loam, 1 to 7 percent slopes. A
representative mapping unit is in the NW1/4SE1/4SW1/4
section 10, T. 1 N., R. 13 E. This soil is on ridgetops in broad
areas. It has the profile described as representative of the series.

Included with this soil in mapping were areas of Cherryhill,
Wind River, Van Horn, Frailey, and Skyline soils. These soils
make up about 15 percent of the unit.
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Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-1; Pine-Oak-Fescue range site.

13C-Chenoweth loam, 7 to 12 percent slopes. A
representative mapping unit is in the NE1/4NE1/4NE1/4 section
22, T. 1 N., R. 13 E. This soil is on ridgetops in long, broad
areas.

Included with this soil in mapping were areas of Cherryhill,
Wind River, Van Horn, Frailey, and Skyline soils. These soils
make up about 15 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-2; Pine-Oak-Fescue range site.

13D-Chenoweth loam, 12 to 20 percent slopes.
A representative mapping unit is in the NE1/4NW1/4NW1/4
section 14, T. 1 N., R. 13 E. This soil is in long, irregularly
shaped areas.

Included with this soil in mapping were areas of Cherryhill,
Wind River, Van Horn, Frailey, and Skyline soils. These soils make
up about 15 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-2; Pine-Oak-Fescue range site.

13E-Chenoweth loam, 20 to 35 percent slopes.
A representative mapping unit is in the NE1/4NE1/4SW1/4
section 14, T. I N., R. 13 E. This soil is in long, irregularly
shaped areas.

Included with this soil in mapping were areas of Cherryhill,
Wind River, Van Horn, Frailey, and Skyline soils. These soils
make up about 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability unit IVe-1; Pine-Oak-Fescue range site.

Cherryhill Series

The Cherryhill series consists of well drained soils formed in old
alluvium and the underlying colluvium weathered from
consolidated and semiconsolidated tuffaceous sandstone on
uplands. Slopes are 1 to 50 percent. Elevation is 500 to 1,200
feet. In uncultivated areas, the vegetation is bunchgrasses,
forbs, shrubs, and ponderosa pine. The average annual
precipitation is 14 to 20 inches, the average annual air
temperature is 51° to 53° F, and the frost-free period is 140 to 180
days at 32° and 170 to 220 days at 28°.

In a representative profile the surface layer is very dark
grayish brown silt loam about 11 inches thick. The upper 10
inches of the subsoil is dark brown silt loam and loam, and the
lower 20 inches is dark yellowish brown heavy loam and sandy
clay loam. Soft sandstone bedrock is at a depth of about 41
inches. The surface layer is slightly acid to neutral, and the
subsoil is neutral to medium acid.

Permeability is moderately slow, and the available water
capacity is 6.5 to 11 inches. Water-supplying capacity is 8 to
10 inches. Effective rooting depth is 40 to 60 inches.

These soils are used mostly for fruit orchards and some range
and wildlife habitat.

Representative profile of Cherryhill silt loam, 1 to 7 percent
slopes, 2 1/2 miles south of The Dalles city limits, 1,000 feet
from Skyline road, 100 feet northeast of dirt road in the center
of the line between sections 16 and 17, T. 1 N., R. 13 E.

Ap-0 to 6 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry: weak fine granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many fine and very
fine roots; many fine irregular pores; slightly acid; abrupt smooth
boundary.

A12-6 to 11 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 3/2) dry; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine and fine roots many fine tubular pores; neutral;
clear smooth boundary.

B11-11 to 17 inches dark brown (10YR 3/3) silt loam, brown (10YR 5/3)
moderate medium subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; many fine
tubular pores; few thin clay films in pores; few noncalcareous
nodules 1/4 to 1 inch in diameter; neutral; clear smooth boundary.

B12-17 to 21 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3)
dry; weak medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine and fine
roots; many fine tubular pores; few thin clay films in pores; few
coarse fragments; slightly acid; abrupt smooth boundary.

B21t-21 to 28 inches; dark yellowish brown (10YR 3/4) heavy loam,
brown (10YR 5/3) dry; moderate fine and medium subangular
blocky structure; hard, firm, sticky and plastic; few roots; many fine
tubular pores; common thick clay films on peels and in pores;
medium acid; clear smooth boundary.

B22t-28 to 41 inches; dark yellowish brown (10YR 3/4) sandy clay
loam, brown (10YR 5/3) dry; moderate fine and medium
subangular blocky structure; very hard, very firm, very sticky
and very plastic; few roots; many fine tubular pores; many thick clay
films on peds; medium acid; abrupt smooth boundary.

IIC-41 inches; weathered tuffaceous sandstone, cobbles, and rock
fragments; few clay films on fractured surfaces.
The A horizon is grayish brown or brown dry and very dark

grayish brown or dark brown when moist. It is silt loam or loam.
The B horizon is brown, yellowish brown, or pale brown when
dry. It is loam, sandy clay loam, or clay loam. Depth to rippable
bedrock is 40 to 60 inches.

14B-Cherryhill silt loam, 1 to 7 percent slopes.
A representative mapping unit is in the center of the line between
sections 16 and 17, T. 1 N., R. 13 E. This soil is on ridgetops in
long, broad areas. It has the profile described as representative of
the series.

Included with this soil in mapping were areas of Chenoweth,
Hesslan, Van Horn, and Skyline soils. These soils make up
about 15 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-1; Pine-Oak-Fescue range site.

14C-Cherryhill silt loam, 7 to 12 percent slopes.
A representative mapping unit is in the NE1/4SW1/4NW1/4
section 16, T. 1 N., R. 13 E. This soil is on ridgetops in long,
broad areas.

Included with this soil in mapping were areas of Chenoweth,
Hesslan, Van Horn, and Skyline soils. These soils make up
about 15 percent of the unit.

Runoff is medium, and the hazard of erosion is mod-
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erate. Capability unit IIIe-2; Pine-Oak-Fescue range site.
14D-Cherryhill silt loam, 12 to 20 percent slopes.

A representative mapping unit is in the SE1/4SW1/4SW1/4
section 16, T. 1 N., R. 13 E. This soil is in irregularly shaped areas.

Included with this soil in mapping were areas of Chenoweth,
Hesslan, Van Horn, and Skyline soils. These soils make up
about 15 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IVe-1; Pine-Oak-Fescue range site.

14E-Cherryhill silt loam, 20 to 35 percent slopes.
A representative mapping unit is in the SW1/4SE1/4NW1/4
section 21, T. 1 N., R. 13 E. This soil is in long, irregularly
shaped areas.

Included with this soil in mapping were areas of Chenoweth,
Hesslan, Van Horn, and Skyline soils. These soils make up
about 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability unit IVe-1; Pine-Oak-Fescue range site.

14F-Cherryhill silt loam, 35 to 50 percent north slopes. A
representative mapping unit is in the SW1/4NW1/4NE1/4
section 7, T. I N., R. 13 E. This soil is in long, irregularly shaped
areas and has north-facing slopes. It has a profile similar to the
one described as representative of the series, but it contains more
rock fragments.

Included with this soil in mapping were areas of Chenoweth,
Hesslan, Van Horn, and Skyline soils. These soils make up
about 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. This soil
is used for range and wildlife habitat. Capability subclass IVe; Pine-
Douglas Fir-Sedge range site.

15F-Cherryhill silt loam, 35 to 50 percent south slopes. A
representative mapping unit is in the NE1/4NWl/4NE1/4 section
7, T. 1 N., R. 13 E. This soil is in long, irregularly shaped areas
and has south-facing slopes. It has a profile similar to the one
described as representative of the series, but it has a thinner, lighter
colored surface layer and has more and larger rock fragments.

Included with this soil in mapping were areas of Chenoweth,
Hesslan, Van Horn, and Skyline soils. These soils make up
about 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. This soil
is used for range and wildlife habitat. Capability subclass VIe; Oak
South Exposure range site.

16D-Cherryhill-Rock outcrop complex, 3 to 25 percent slopes.
A representative mapping unit is in the NW1/4NE1/4SE1/4 section
9, T. 1 N., R. 13 E. This complex is about 50 to 85 percent a
Cherryhill silt loam that has 3 to 25 percent slopes and 10 to 35
percent Rock outcrop. The Cherryhill soil has convex and
concave slopes and is in upland between and around Rock
outcrop. It has a profile similar to the one described as representative
of the series, but it contains more rock fragments. Rock outcrop has
convex and concave slopes and is in irregularly shaped areas of
the uplands.

Included with this complex in mapping were areas of a soil
similar to this Cherryhill soil, but it is 20 to

40 inches deep to bedrock and it makes up as much as 15
percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. This
complex is used for hay, pasture, and fruit orchards. Capability
subclass VIe; Cherryhill soil in Pine-Oak-Fescue range site.
Rock outcrop not in a range site.

Condon Series

The Condon series consists of well drained soils formed in loess
and small amounts of volcanic ash over basalt bedrock on
uplands. Slopes are I to 25 percent. Elevation is 1,600 to 3,600
feet. In uncultivated areas, the vegetation is bunchgrasses,
forbs, and shrubs. The average annual precipitation is 10 to
13 inches, the average annual air temperature is 45° to 52° F,
and the frost-free period is 100 to 150 days at 32° and 150 to 200
days at 28°.

In a representative profile the surface layer is very dark
brown silt loam about 13 inches thick. The upper 4 inches of
the subsoil is very dark grayish brown silt loam, and the
lower 10 inches is dark brown silt loam. Basalt bedrock is at a depth
of about 27 inches. The soil material throughout the profile is
neutral.

Permeability is moderate, and the available water capacity
is 3 to 8 inches. Water-supplying capacity is 7 to 9 inches.
Effective rooting depth is 20 to 40 inches.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Condon silt loam, 1 to 7 percent
slopes, 180 feet south of road in the NE1/4NWI/4NW1/4
section 28, T. 1 S., R. 15 E.:

Ap-0 to 9 inches; very dark brown (10YR 2/2) silt loam, grayish
brown (10YR 5/2) dry; weak medium granular structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine irregular pores; neutral; abrupt
smooth boundary.

A12-9 to 13 inches; very dark brown (10YR 2/2) silt loam; grayish
brown (10YR 5/2) dry; weak medium prismatic structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine
roots; many very fine irregular pores; neutral; clear smooth
boundary.

B21-13 to 17 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak prismatic structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine
roots; many very fine tubular pores; neutral; clear smooth
boundary.

B22-17 to 22 inches; dark brown (10YR 4/3) silt loam, brown (10YR
5/3) dry; weak medium prismatic structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine boon; many very
fine tubular pores; neutral; clear wavy

B3-22 to 27 inches; dark brown (10YR 4/3) silt loam, pale brown
(10YR 6/3) dry; weak coarse prismatic structure; slightly hard,
friable, slightly sticky and slightly plastic; common very fine roots;
many very fine tubular pores; 2 percent 2- to 5-millimeter and 1
percent 5-millimeter to 3-inch pebbles; neutral; abrupt wavy
boundary.

IIR-27 inches; basalt bedrock.
The A horizon is grayish brown or dark grayish brown when

dry and very dark brown or very dark grayish brown when moist.
The B horizon is very dark grayish brown, dark grayish brown, or
dark brown when moist. It is
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silt loam and is 18 to 24 percent clay and is less than 15 percent
coarser textured than very fine sand. Depth to bedrock is 20 to 40
inches.

17B-Condon silt loam, 1 to 7 percent slopes. A
representative mapping unit is in the NE1/4NW1/4NW1/4,
section 28, T. 1 S., R. 15 E. This soil is on ridgetops in long,
broad areas. Slopes average about 5 percent. The soil has the
profile described as representative of the series.

Included with this soil in mapping were areas of Bakeoven,
Cantala, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIIe-5; Rolling Hills range site.

17C-Condon silt loam, 7 to 12 percent slopes.
A representative mapping unit is in the NE1/4SW1/4NW1/4
section 28, T. 1 S., R. 15 E. This soil is on ridgetops in long,
broad areas.

Included with this soil in mapping were areas of Bakeoven,
Cantala, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-5; Rolling Hills range site.

17D-Condon silt loam, 12 to 25 percent slopes.
A representative mapping unit is in the NWl/4SE1/4SW1/4
section 28, T. 1 S., R. 15 E. This soil is in long, broad areas.

Included with this soil in mapping were areas of Bakeoven,
Cantala, Lickskillet, and Wrentham soils. These soils make up
about 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability subclass VIe; Rolling Hills range site.

18D-Condon-Bakeoven complex, 2 to 20 percent slopes. A
representative mapping unit is in the SW1/4SWl/4SE1/4 section 25,
T. I S., R. 15 E. This complex is about 50 to 85 percent a Condon
silt loam and 10 to 35 percent a Bakeoven very cobbly loam. The
London soil is on ridgetops or side slopes in circular or elongated
mounds. The Bakeoven soil is on ridgetops or side slopes in areas
of scabland between and around areas of the Condon soil.

Included with this complex in mapping were areas of
Lickskillet very stony loam and other shallow stony soils.
These soils make up as much as 15 percent of the unit.

Runoff is rapid, and the erosion hazard is moderate. This
complex is used for range, hay, pasture, and wildlife habitat.
Capability subclass VIe; London soil in Rolling Hills range site;
Bakeoven soil in Scabland range site.

Cumulic Haplaquolls

19A-Cumulic Haplaquolls, nearly level. These soils are
somewhat poorly drained or poorly drained silt loam, loam,
sandy loam, clay loam, or clay. They formed in mixed
alluvium along streams and on concave alluvial fans. The soils
are in small, narrow, irregularly shaped areas along stream
channels and in concave areas. Slopes are 0 to percent.
Elevation is 100 to 1,000 feet. In uncultivated areas, the
vegetation is sedges, bunchgrasses, shrubs, and forbs. The average

annual precipitation is 15 to 30 inches, the average annual air
temperature is 45° to 52° F, and the frost-free period is 100
to 180 days at 32° and 180 to 210 days at 28°.

The surface layer, subsoil, and substratum are generally
dark colored. Mottling is at a depth of 10 to 40 inches.
Water-rounded pebbles or cobbles commonly form a thin
stone line or layer in the lower part of the subsoil. The
surface layer, subsoil, and substratum range from slightly acid to
medium acid.

Permeability is moderate to slow, and the available
water capacity and water-supplying capacity are
variable. Effective rooting depth is 20 to 60 inches or more.

These soils are used for hay, pasture, and wildlife habitat.
Runoff is slow, and the hazard of erosion is slight. The

soils are subject to overflow and in places are ponded during
high precipitation. Capability unit IVw-1.

Duart Series

The Duart series consists of well drained soils formed in a
loess mantle that has an appreciable content of volcanic ash
on uplands. Slopes are 1 to 55 percent. Elevation is 800 to
1,800 feet. In uncultivated areas, the vegetation is
bunchgrasses, forbs, and shrubs. The average annual
precipitation is 12 to 14 inches, the average annual air
temperature is 48° to 50° F, and the frost-free period is 120 to
150 days at 32° and 150 to 200 days at 28°.
     In a representative profile the surface layer is very dark
grayish brown silt loam about 16 inches thick. The subsoil is
brown silt loam about 17 inches thick. Semiconsolidated
sandstone is at a depth of about 33 inches. The soil material
throughout the profile is neutral.

Permeability is moderate, and the available water
capacity is 3 to 8 inches. Water-supplying capacity is 7 to
9 inches. Effective rooting depth is 20 to 40 inches.

These soils are used for dryfarmed small grain, hay,
pasture, range, and wildlife habitat.

Representative profile of Duart silt loam, 7 to 12
percent slopes, 190 feet north of road in the
NW1/4NW1/4SWl/4 section 31, T. 1 N., R. 14 E.:

Ap-0 to 8 inches; very dark grayish brown (10YR 3/2) silt
loam, grayish brown (10YR 5/2) dry; weak fine granular
structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine irregular
pores; 3 percent rock
fragments 2 millimeters to 1 inch in diameter; neutral; abrupt
smooth boundary.

A12-8 to 16 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak fine subangular blocky
structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine tubular pores;
percent rock fragments 2 millimeters to 1 inch in diameter;
neutral; clear smooth boundary.

B21-16 to 26 inches; dark brown (10YR 3/3) silt loam, brown
(10YR 5/3) dry; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic;
many
very fine roots; many very fine tubular pores; about 2
percent rock fragments 2 millimeters to 1 inch in diameter;
5 percent non-
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calcareous nodules 1/2 to 1 inch in diameter; neutral; clear smooth
boundary.

B22-26 to 33 inches; dark brown (10YR 3/3) silt loam, pale brown
(10YR 6/3) dry; weak medium to fine subangular blocky structure;
hard, firm, slightly sticky and slightly plastic; common very fine
roots; many very fine tubular pores; about 2 percent rock fragments
2 millimeters to 1 inch in diameter; 5 percent noncalcareous nodules
1/2 to 1 inch in diameter; neutral; clear wavy boundary.

IIC-33 to 39 inches; dark brown (10YR 3/3) semiconsolidated
sandstone, pale brown (10YR 6/3) moist; extremely hard,
extremely firm; no roots; few lime mycelia.

The A horizon is as much as 3 percent rock fragments 2
millimeters to 1 inch in size. The B horizon is dark brown or dark
yellowish brown when moist. It is silt loam or loam. It is 16 to 18
percent clay, more than 15 percent particles coarser textured than very
fine sand, and as much as 5 percent noncalcareous nodules 1/2  to 1 inch
in diameter. Depth to rippable semiconsolidated sandstone is 20 to 40
inches.

20B-Duart silt loam, 1 to 7 percent slopes. A representative
mapping unit is in the SE1/4SE1/4NE1/4 section 23, T. 1 N., R.
13 E. This soil is on ridgetops in long, broad areas. Slopes
average about 5 percent.

Included with this soil in mapping were areas of Walla Walla,
Dufur, and Skyline soils. These soils make up about 10 percent
of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIIe-5; Rolling Hills range site.

20C-Duart silt loam, 7 to 12 percent slopes. A representative
mapping unit is in the NW1/4NW1/4SW1/4 section 31, T. 1 N.,
R. 14 E. This soil is on ridgetops in long, irregularly shaped
areas and has south-facing slopes. It has the profile described as
representative of the series.

Included with this soil in mapping were areas of Walla Walla,
Dufur, and Skyline soils. These soils make up about 10 percent
of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-5; Rolling Hills range site.

20D-Duart silt loam, 12 to 25 percent slopes. A
representative mapping unit is in the SW1/4SE1/4NE1/4 section 36,
T. 1 N., R. 13 E. This soil is in long, irregularly shaped areas
and has south-facing slopes.

Included with this soil in mapping were areas of Walla Walla,
Dufur, and Skyline soils. These soils make up about 10 percent
of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability subclass VIe; Rolling Hills range site.

20E-Duart silt loam, 25 to 40 percent slopes. A
representative mapping ,,unit is in the SW1/4SE1/4NE1/4 section
24, T. 1 N., R. 13 E. This soil is in long, irregularly shaped
areas and has south-facing slopes.

Included with this soil in mapping were areas of Walla Walla,
Dufur, and Skyline soils. These soils make up about 15 percent
of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIe; Droughty South Exposure range site.

21E-Duart complex, 20 to 55 percent slopes. A
representative mapping unit is in the NW1/4NW1/4SE1/4 section
13, T. 1 S., R. 13 E. This complex is about 50 to 75 percent
Duart silt loam, 25 to 40 percent slopes, and 20 to 35 percent
shallow, very cobbly loam soils

that have slopes of 20 to 55 percent. The Duart soil is on upland
slopes between the very cobbly loam soils. The very cobbly
loam soils are on upland slopes in long, irregularly shaped areas
extending up and down the slope between the Duart soils.

Included with this complex in mapping were areas of
moderately deep cobbly loam soils that make up about 15
percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. This
complex is used mainly for range, pasture, and wildlife habitat.
Capability subclass VIe; Droughty South Exposure range site.

Dufur Series

The Dufur series consists of well drained soils formed in a
loess mantle that has an appreciable content of volcanic ash
over mixed alluvium and colluvium and sedimentary bedrock on
uplands. Slopes are 1 to 40 percent. Elevation is 800 to 1,800
feet. In uncultivated areas, the vegetation is bunchgrasses, forbs,
and shrubs. The average annual precipitation is 12 to 14
inches, the average annual air temperature is 48° to 50° F, and
the frost-free period is 120 to 150 days at 32° and 150 to 200 days at
28°.

In a representative profile the surface layer is very dark brown
silt loam about 8 inches thick. The subsoil is very dark grayish
brown, dark brown, and dark yellowish brown silt loam about
34 inches thick. The substratum is yellowish brown cobbly
fine sandy loam about 19 inches thick. Semiconsolidated
sedimentary bedrock is at a depth of about 61 inches. The
surface layer is slightly acid, the subsoil is neutral to mildly
alkaline and the substratum is moderately alkaline.

Permeability is moderate, and the available water capacity is 6
to 12 inches. Water-supplying capacity is 9 to 12 inches.
Effective rooting depth is 40 to 60 inches or more.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Dufur silt loam, 1 to 7 percent
slopes, 2 miles north of Dufur, 250 feet northeast of road on a broad
ridgetop in the NWl/4SW1/4NW1/4 section 13, T. 1 S., R. 13 E.:

Apl-0 to 6 inches; very dark brown (10YR 2/2) silt loam, grayish
brown (10YR 5/2) dry; weak fine granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine
roots; many very tine irregular pores; slightly acid; abrupt
smooth boundary.

Ap2-6 to 8 inches; very dark brown (10YR 2/2) silt loam, grayish brown
(10YR 5/2) dry; moderate medium platy structure; hard, firm,
slightly sticky and slightly plastic; many very fine roots;
common very fine tubular pores; slightly acid; clear smooth
boundary.

             B1-8 to 12 inches; very dark grayish brown (10YR 3/2) silt loam, grayish
    brown (10YR 5/2) dry; weak coarse prismatic structure parting to
   weak medium subangular blocky; slightly hard, able, slightly sticky
   and slightly plastic; many very fine roots; many very fine tubular pores;
   about 3 percent rock fragments 2 millimeters to 1 inch in
  diameter; 5 percent noncalcareous nodules 1/4 to 3/4 inch in diameter;
    neutral; clear wavy boundary.
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B21-12 to 18 inches; dark brown (10YR 4/3) silt loam, brown
(10YR 5/3) dry; weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots; many very fine tubular
pores; 3 percent rock fragments 2 millimeters to 1 inch in
diameter; 5 percent noncalcareous nodules 1/4 to 3/4 inch in
diameter; neutral; gradual smooth boundary.

B22-18 to 32 inches; dark brown (10YR 4/3) silt loam, brown
        (10YR 5/3) dry; weak coarse prismatic structure; slightly hard,

friable, slightly stick and slightly plastic; many very fine roots;
many very fine tubular pores; about 5 percent rock fragments 2
millimeters to 1 inch in diameter 5 to 10 percent noncalcareous
nodules 1/4 to 3/4 inch in diameter; mildly alkaline; gradual smooth
boundary.

B3-32 to 42 inches; dark yellowish brown (10YR 4/4) silt loam,
yellowish brown (10YR 5/4) dry; weak coarse prismatic structure
parting to weak medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic many fine roots; common very fine
tubular pores; 2 percent rock fragments 2 millimeters to 1 inch in
diameter; 5 percent noncalcareous nodules 1/4 to 3/4 inch in
diameter; mildly alkaline; clear smooth boundary. 23-Dune land. A representative mapping unit is in the

SWl/4SW1/4NE1/4 section 22, T. 2 N., R. 14 E. Dune land
consists of small areas where the wind has drifted sand into
dunes. Slopes range from 5 to 25 percent. This miscellaneous area is
in the extreme northern part of the survey area. Dunes advance
in the direction of the prevailing westerly wind and bury
adjacent soils.

Dune land is nearly devoid of vegetation and is not suitable
for grazing. Improved perennial grasses or nursery-grown
plants or clones of Volga wildrye, planted 20 inches apart in
rows spaced 20 inches apart, stabilize the dunes. Capability
subclass VIIIe; not placed in a range site.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Droughty North Exposure range site.

22E-Dufur silt loam, 25 to 40 percent slopes. A
representative mapping unit is in the NEl/4NW1/4SW1/4 section
14, T. 1 S., R. 13 E. This soil is in long, irregularly shaped
areas.

Included with this soil in mapping were areas of Walla Walla,
Duart, Nansene, and Skyline soils. These soils make up about 15
percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. This
soil is used mainly for range, hay, pasture, and wildlife habitat.
Capability unit IVe-2; North Exposure range site.

Dune Land

         IIClca-42 to 61 inches; yellowish brown (10YR 4/4) cobbly fine sandy
              loam light yellowish brown (10YR 6/4) dry; massive; slightly hard,
              friable, slightly sticky and slightly plastic;common very fine roots;
              common very fine tubular pores; moderately calcareous; moderately
              alkaline; clear wavy boundary.

IIIC2-61 inches; semiconsolidated sedimentary bedrock.
The A horizon is very dark brown or very dark grayish

brown when moist. It is silt loam or loam and is 0 to 5 percent rock
fragments as much as 1 inch in diameter. The B horizon is silt loam or
loam. It is 12 to 18 percent clay, 18 to 22 inches percent particles
coarser textured than very fine sand, and 0 to 5 percent rock
fragments as much as 1 inch in diameter. Secondary lime is at a
depth of 30 to 43 inches. Depth to bedrock is 40 to more than 60
inches.

22B-Dufur silt loam, 1 to 7 percent slopes. A representative
mapping unit is in the SW1/4NE1/4NE1/4 section 24, T. 1 S.,
R. 13 E. This soil is on ridgetops in long, broad areas. Slopes
average about 5 percent. The soil has the profile described as
representative of the series.

Included with this soil in mapping were areas of Walla Walla,
Duart, Nansene, and Skyline soils. These soils make up about
10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3; Rolling Hills range site.

22C-Dufur silt loam, 7 to 12 percent slopes. A representative
mapping unit is in the NW1/4SW1/4NW1/4 section 13, T. 1 S.,
R. 13 E. This soil is on ridgetops in long, broad areas.

Included with this soil in mapping were areas of Walla Walla,
Duart, Nansene, and Skyline soils. These soils make up about
10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-1; Rolling Hills range site.

22D-Dufur silt loam, 12 to 25 percent slopes. A
representative mapping unit is in the NW1/4NE1/4NE1/4 section
24, T. 1 S., R. 13 E. This soil is in long, broad, irregularly
shaped areas.

Included with this soil in mapping were areas of Walla Walla,
Duart, Nansene, and Skyline soils. These soils make up about
10 percent of the unit.

Endersby Series

The Endersby series consists of somewhat excessively drained
soils formed in mixed alluvium, volcanic ash, and loess on
bottom lands. Slopes are 0 to 3 percent. Elevation is 200 to 1,500
feet. In uncultivated areas, the vegetation is bunchgrasses,
forbs, and shrubs. The average annual precipitation is 11 to 14
inches, the average annual air temperature is 49° to 53° F, and the
frost-free period is 140 to 170 days at 32° and 170 to 200 days at
28°.

In a representative profile the surface layer is very dark
grayish brown loam about 10 inches thick. The next layer is
dark brown loam about 28 inches thick. Beneath this is dark
brown fine sandy loam about 15 inches thick. Very gravelly
sand is at a depth of about 53 inches. The material in the upper
24 inches is neutral, and is moderately alkaline in the lower 29
inches.

Permeability is moderately rapid, and the available water
capacity is 6.5 to 11 inches. Water-supplying capacity is 9 to 12
inches. Effective rooting depth is 40 to 60 inches.

These soils are used for small grain, hay, pasture, range, and
wildlife habitat.

Representative profile of Endersby loam, 150 feet south of Fifteen
Mile Road in the SWl/4NE1/4SW1/4 section 25, T. 2 N., R. 14 E.:

Ap1-0 to 2 inches; very dark grayish brown (10YR 3/2) loam, dark
grayish brown (10YR 4/ 2) dry; weak thin
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platy structure; soft, very friable, nonsticky and nonplastic; few very
fine roots; many very fine irregular pores; neutral; abrupt smooth
boundary.

Ap2-2 to 10 inches; very dark grayish brown (10YR 3/2) loam, dark
grayish brown (10YR 4/2) dry; massive; slightly hard, friable,
slightly sticky and slightly plastic; few very fine roots; many
very fine tubular pores; neutral; abrupt wavy boundary.

AC-10 to 24 inches; dark brown (10YR 3/3) loam, brown (10YR 4/3)
dry; massive; slightly hard, friable, slightly sticky and slightly
plastic, few very fine roots; many very fine tubular pores;
neutral; clear wavy bounds

C1-24 to 38 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3)
dry; massive; slightly hard, very friable, slightly sticky and
slightly plastic; few very fine roots; many very fine tubular
pores; moderately alkaline; clear wavy boundary.

C2-38 to 53 inches dark brown (10YR 3/3) fine sandy loam, brown
(10YR 5/3) dry; massive; soft, very friable, slightly sticky and
slightly plastic; few very fine roots; many very fine tubular
pores; moderately alkaline; clear wavy boundary.

IIC3-53 to 60 inches; multicolored very gravelly sand; single
grained; loose, nonsticky and nonplastic.

The A horizon is gray, grayish brown, dark gray, or
dark grayish brown when dry and very dark gray, very dark grayish
brown, or dark brown when moist. It is loam or fine sandy loam. It has
weak fine angular or platy structure or is structureless. The AC
horizon and Cl horizon are stratified in places with thin lenses
ranging from silt to loamy sand. The content of pebbles in the upper 40
inches ranges from 0 to 15 percent. The content of rock fragments below a
depth of 40 inches ranges from 50 to 80 percent.

24-Endersby loam. A representative mapping unit is in the
SW1/4NE1/4SW1/4 section 25, T. 2 N., R. 14 E. This soil has slopes
of 0 to 3 percent and is on alluvial bottoms in long, narrow areas.

Included with this soil in mapping were areas of Hermiston,
Pedigo, and Tygh soils. These soils make up about 15 percent
of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3, nonirrigated and I-1, irrigated; Semi-Moist Bottom
range site.

Frailey Series

The Frailey series consists of well drained soils formed in
volcanic ash, loess, and colluvium weathered from
semiconsolidated sedimentary materials on uplands. Slopes are 3
to 70 percent. Elevation is 1,000 to 3,500 feet. The vegetation is
oak, ponderosa pine, Douglas-fir, bunchgrasses, forbs, and shrubs.
The average annual precipitation is 16 to 30 inches, the average
annual air temperature is 45° to 49° F, and the frost-free period is
100 to 140 days at 32° and 120 to 160 days at 28°.
     In a representative profile the surface layer is very dark grayish
brown loam about 4 inches thick. The subsoil is dark brown loam
about 46 inches thick. The substratum is brown loam about 15
inches thick. The soil material throughout the profile is slightly
acid.

Permeability is moderate, and the available water capacity is 5 to
10 inches. Water-supplying capacity is 10 to 15 inches. Effective
rooting depth is 40 to 6 inches or more.

These soils are used for timber, range, wildlife habitat, and
water supply.

Representative profile of Frailey loam, 30 to 70 percent slopes,
about 50 feet north of road in the NE1/4NE1/4SW1/4, section 22, T.
2 N., R. 11 E.:

O1-2 inches to 0; fir needles, twigs, and partly decomposed material.
A1-0 to 4 inches; very dark grayish brown (10YR 3/2) loam, grayish

brown (10YR 5/2) dry; weak fine granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine and fine roots;
may very fine irregular pores; 15 percent fine pebbles; slightly acid;
clear smooth boundary.

B21-4 to 10 inches; dark brown (10YR 3/3) loam, light brownish gray
(10YR 6/2) dry; weak medium subangular blocky and weak fine
granular structure; slightly hard, friable, slightly stick and
slightly plastic; many very fine roots many very fine tubular pores
1 percent fine pebbles; slightly acid; clear smooth boundary.

B22-10 to 33 inches; dark brown (10YR 3/3) loam, pale brown (10YR
6/3) dry; moderate medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; many very fine and fine roots; many
very fine tubular pores; 10 percent fine pebbles
5 percent cobbles; slightly acid; clear smooth boundary.

B23-33 to 50 inches; dark brown (10YR 3/3) loam, light brownish gray
(10YR 6/2) dry; weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; few fine and medium
roots; many very fine tubular pores; 10 percent cobbles, 5 percent
pebbles; few thin clay films in pores; slightly acid; clear smooth
boundary.

C-50 to 65 inches; brown (10YR 4/3) loam, light brownish gray (10YR 6/2)
dry; massive; hard, friable, slightly sticky and slightly plastic;
few fine and medium roots; few very fine tubular pores; 10
percent cobbles, 5 percent pebbles; few thin clay films in pores;
slightly acid. The A horizon is grayish brown or light brownish gray
whendry and very dark grayish brown or dark brown when moist.
The B horizon is loam. It is 5 to 20 percent rock fragments 2
millimeters to 3 inches in size and 0 to 15 percent cobbles. Depth to
rippable bedrock is 40 to 60 inches or more.

25E-Frailey loam, 3 to 30 percent slopes. A representative
mapping unit is in the NE1/4NE1/4NE1/4 section 7, T. 2 S., R. 12
E. This soil is in broad, irregularly shaped areas.

Included with this soil in mapping were areas of Hesslan,
Ketchly, Skyline, and Wamic soils. These soils make up as much
as 20 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability subclass VIe; Pine-Douglas-Fir Sedge range site;
woodland group 3o.

25F-Frailey loam, 30 to 70 percent slopes. A representative
mapping unit is in the NE1/4NE1/4SW1/4 section 22, T. 2 N., R. 11
E. This soil is in long, narrow areas and has north-facing slopes. It has
the profile described as representative of the series.

Included with this soil in mapping were areas of Hesslan,
Ketchly, Skyline, and Wamic soils. These soils make up as much
as 20 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIe ; woodland group 3r.

Hermiston Series
The Hermiston series consists of well drained soils formed in

alluvium derived from loess and volcanic ash on bottom lands.
Slopes are 0 to 3 percent. Elevation is 800 to 2,600 feet. In
uncultivated areas, the
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vegetation is bunchgrasses, forbs, and shrubs. The average
annual precipitation is 10 to 13 inches, the average annual air
temperature is 49° to 54° F, and the frost-free period is 130 to 180
days at 32° and 180 to 200 days at 28°.

In a representative profile the surface layer is very dark
grayish brown silt loam about 16 inches thick. The underlying
material is very dark grayish brown and dark brown silt loam
that extends to a depth of 60 inches or more. Depth to gravel and
sand is 40 to 60 inches or more. The soil material throughout the
profile is neutral to moderately alkaline.

Permeability is moderate, and the available water capacity
is 7.5 to 12.5 inches. Water-supplying capacity is 8 to 13
inches. Effective rooting depth is 40 to 60 inches or more.

These soils are used for hay, pasture, small grain, range, and
wildlife habitat.

Representative profile of a Hermiston silt loam in the
SW1/4SE1/4NW1/4, section 32, T. 2 N., R. 15 E.:

Ap-0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak fine granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine roots;
many very fine irregular pores; neutral; gradual wavy boundary.

A12-8 to 16 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak coarse prismatic structure;
slightly hard, friable, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; neutral; gradual wavy
boundary.

AC-16 to 37 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak coarse prismatic structure;
slightly hard, firm, slightly sticky and slightly plastic; many very fine
roots; many very fine tubular pores; moderately calcareous;
moderately alkaline; gradual wavy boundary.

C1ca-37 to 48 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; massive; slightly hard, friable,
slightly sticky and slightly plastic; common very fine roots; many
very fine tubular pores; moderately calcareous with mycelial lime;
mildly alkaline; gradual wavy boundary.

C2-48 to 60 inches; dark brown (10YR 3/3) silt loam, grayish brown
(10YR 5/2) dry; massive; slightly hard, friable, slightly sticky and
slightly plastic; common very fine roots; common very fine tubular
pores; neutral; abrupt smooth boundary.

The A horizon is dark grayish brown or grayish brown
when dry and very dark brown or very dark grayish brown when
moist. It is silt loam or loam. The C horizon is grayish brown or
brown when dry and very dark grayish brown or dark brown when
moist. It is silt loam or loam and has stratified layers of sand and
gravel.

26-Hermiston silt loam. A representative mapping unit is in
the SW1/4SE1/4NW1/4 section 32, T. 2 N., R. 15 E. This soil
has slopes of 0 to 3 percent. It is, adjacent to streams in long,
narrow strips that average about 100 yards wide.

Included with this soil in mapping were areas of Tygh,
Endersby, Pedigo, and noncalcareous silt loam soils. These soils
make up about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3, nonirrigated and I-l, irrigated-, Semi-Moist Bottom
range site.

Hesslan Series

The Hesslan series consists of well drained soils formed in
loess, volcanic ash, and colluvium weathered from sandstone on
uplands. Slopes are 5 to 70 percent. Elevation is 500 to 3,500 feet.
In uncultivated areas, the vegetation is bunchgrasses, forbs, shrubs,
oak, and ponderosa pine. The average annual precipitation is 14 to
20 inches, the average annual air temperature is 45° to 49° F, and
the frost-free period is 110 to 140 days at 32° and 140 to 160 days at 28°.

In a representative profile the surface layer is very dark grayish
brown stony loam about 9 inches thick. The upper 9 inches of the
subsoil is dark brown loam, and the lower 5 inches is dark brown
cobbly loam. Semiconsolidated sandstone is at a depth of about
23 inches. The soil material throughout the profile is neutral.

Permeability is moderate, and the available water capacity
is 3 to 8 inches. Water-supplying capacity is 5 to 7 inches.
Effective rooting depth is 20 to 40 inches.

These soils are used for range, timber, wildlife habitat, and water
supply.

Representative profile of a Hesslan stony loam in an area of
Skyline-Hesslan complex, 40 to 65 percent slopes, 500 feet north of the
county road in the NWl/4SW1/4SE1/4 section 1, T. 1 S., R. 12 E.:

A11-0 to 3 inches; very dark grayish brown (10YR 3/2) stony loam, grayish
brown (10YR 5/2) dry; weak medium platy structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine roots; many
very fine tubular pores; 5 percent pebbles, 5 percent cobbles, and 5
percent stones; neutral; abrupt smooth boundary.

A12-3 to inches; very dark grayish brown (10YR 3/2) stony loam, grayish
brown (10YR 5/2) dry; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many very fine
roots; many very fine tubular pores; 5 percent pebbles, 5 percent
cobbles, and 5 percent stones; neutral; abrupt smooth boundary.

B1-9 to 18 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3)
dry; weak medium sub angular blocky structure; hard, friable,
slightly sticky and slightly plastic; many very fine roots; many
very tine tubular pores; 5 percent pebbles and 5 percent
cobbles; neutral; clear smooth boundary.

B2-18 to 23 inches; dark brown (10YR 4/3) cobbly loam, pale brown (10YR
6/3) dry weak medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; many very fine roots; many very fine
tubular pores; 10 percent pebbles and 10 percent cobbles; neutral; abrupt
wavy boundary.

IIC-23 to 30 inches; semiconsolidated sandstone; extremely hard.
The A horizon is grayish brown, dark grayish brown,

or brown when dry and very dark grayish brown, very dark brown, or
dark brown when moist. It is stony loam or cobbly loam. The content
of rock fragments 2 millimeters to 10 inches in size ranges from 5 to
20 percent. The content of surface stones is 5 to 20 percent. The B
horizon is grayish brown, brown, or pale brown when dry and very
dark grayish brown or dark brown when moist. It is 5 to 30 percent
rock fragments 2 millimeters to 10 inches in size. It has weak or
moderate medium and fine subangular blocky structure. Depth to
rippable bedrock is 20 to 40 inches.

27F-Hesslan complex, 30 to 70 percent slopes.
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A representative mapping unit is in the
SW1/4NW1/4NW1/4 section 17, T. 1 S., R. 13 E. This complex is
about 60 percent a Hesslan stony loam and 20 percent loam or
cobbly loam soils that are 40 to 60 inches deep to bedrock.
The Hesslan soil is on ridgetops and north-facing side slopes.

Included with this complex in mapping were areas of Wamic
loam and Skyline very cobbly loam. These soils make up about 20
percent of the unit. Also included were outcroppings of
sandstone.

Runoff is rapid, and the hazard of erosion is severe. This
complex is used for timber, range, wildlife habitat, and water
supp1y. Capability subclass VIIs; Oak Steep North range site.

28E-Hesslan-Skyline complex, 5 to 40 percent slopes. A
representative mapping unit is in the SW1/4SW1/4NW1/4 section
5, T. 1 S., R. 12 E. This complex is about 30 to 60 percent a
Hesslan stony loam and 20 to 50 percent a Skyline very cobbly
loam. The Hesslan soil has north-facing slopes, and the Skyline
soil has south-facing slopes.

Included with this complex in mapping were areas of Frailey
loam and Wamic loam. These soils make up about 20 percent of
the unit.

Runoff is medium to rapid, and the hazard of erosion is
moderate. This complex is used for range, wildlife habitat, and
water supply. Capability subclass VIIs; Oak Steep South range
site.

Ketchly Series

The Ketchly series consists of well drained soils formed in loess,
volcanic ash, and colluvium weathered from andesite on uplands.
Slopes are 3 to 65 percent. Elevation is 2,000 to 3,600 feet. The
vegetation includes Douglas-fir, ponderosa pine, Oregon white oak,
bunchgrasses, forbs, and shrubs. The average annual precipitation
is 25 to 30 inches, the average annual air temperature is 42° to
45° F, and the frost-free period is 70 to 120 days at 32° and 100 to 140
days at 28°.

In a representative profile the surface layer is very dark grayish
brown or dark brown loam about 11 inches thick. The subsoil is
brown heavy loam about 31 inches thick. The substratum is
very cobbly clay loam about 3 inches thick. Andesite bedrock is
at a depth of 45 inches.

Permeability is moderately slow, and the available water
capacity is 6 to 11 inches. Water-supplying capacity is 10 to 15
inches. Effective rooting depth is 40 to 60 inches.

These soils are used for timber, water supply, and wildlife
habitat.

Representative profile of Ketchly loam, 3 to 30 percent slopes,
175 feet south of road in the NE1/4NE1/4NW1/4 section 2, T. 1
N., R. 11 E.:

O1-1 inch to 0; fir needles and twigs, grass, and deciduous leaves.
All-0 to 6 inches; very dark grayish brown (10YR 3/2) loam, dark

grayish brown (10YR 4/2) dry; weak fine granular structure;
slightly hard friable, slightly sticky and slightly plastic; many
very tine and fine roots; many very fine irregular pores; 15
percent pebbles 1/8 to 1/2 inch in diameter; neutral; gradual
smooth boundary.

A12-6 to 11 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3) dry, weak
fine subangular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine, fine and medium roots;
many very fine tubular pores; 15 percent pebbles 1/4 to 1/2 inch in
diameter; neutral; clear smooth boundary.

Bl-11 to 18 inches; brown (7.5YR 4/4) heavy loam, pale brown
(10YR 6/ 3) dry weak medium subangular blocky structure; hard,
liable, slightly sticky and slightly plastic; many fine and
medium roots; many very fine tubular pores; 15 percent
pebbles; neutral; gradual smooth boundary.

B21t-18 to 24 inches; brown (7.5YR 4/4) heavy loam, pale brown
(10YR 6/3) dry; weak coarse subangular blocky structure very
hard, friable, slightly sticky and slightly plastic; many fine
roots; many very fine tubular pores; common thin clay films in
pores; neutral; gradual smooth boundary

B22t-24 to 42 inches; brown (7.5YR 4/4) heavy loam, light
yellowish brown (10YR 6/4) dry; weak coarse subangular
blocky structure; extremely hard, firm, sticky and plastic; few to
common fine and medium roots; many very fine tubular pores;
common thin clay films on peds and in pores; slightly acid;
gradual wavy boundary.

IIC-42 to 45 inches; very cobbly clay loam; massive; extremely hard,
very firm, sticky and plastic; common very fine pores.

IIIR-45 inches; andesite bedrock.
The B2t horizon is loam, heavy loam, or light clay loam and is

5 to 30 percent rock fragments. Depth to bedrock is 40 to 60
inches or more.

29E-Ketchly loam, 3 to 30 percent slopes. A representative
mapping unit is in the NE1/4NE1/4NW1/4 section 2, T. 1 N., R.
14 E. This soil is on broad ridgetops. It has the profile
described as representative of the series.

Included with this soil in mapping were areas of Bins, Bindle,
Frailey, Bald, and shallow stony loam soils. These soils make up
as much as 15 percent of the unit.

Runoff is slow, and the hazard of erosion is moderate.
Capability subclass VIe; woodland group 2o.

29F-Ketchly loam, 30 to 65 percent slopes. A representative
mapping unit is in the NW1/4NE1/4 section 10, T. 1 N., R. 11 E.
This soil has long and narrow slopes.

Included with this soil in mapping were areas of Bins, Bindle,
and Bald soils. These soils make up as much as 15 percent of the
unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIe; woodland group 2r.

Licksillet Series

The Lickskillet series consists of well drained soils formed in
shallow, stony colluvium consisting of a mixture of loess, rock
fragments, and residuum weathered from the underlying basalt
on uplands. Slopes are 15 to 70 percent. Elevation is 200 to 3,600
feet. The vegetation is bunchgrasses, forbs, and shrubs. The
average annual precipitation is 10 to 13 inches, the average annual
air temperature is 45° to 52° F, and the frost-free period is 100 to
150 days at 32° and 150 to 210 days at 28 .

In a representative profile (fig. 4) the surface layer is very dark
grayish brown extremely stony loam about
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Figure 4: Profile of Lickskillet very stony loam, 15 to 40 percent slopes, which Is
underlain by bedrock at a depth of 12 inches.

4 inches thick. The upper 6 inches of the subsoil is dark
brown very stony heavy loam, and the lower 6 inches is dark
yellowish brown very gravelly heavy loam. Basalt bedrock is
at a depth of about 16 inches. The surface layer is slightly acid,
and the subsoil is neutral.

Permeability is moderate, and the available water capacity
is 1 to 3 inches. Water-supplying capacity is 2 to 5 inches.
Effective rooting depth is 12 to 20 inches.

These soils are used for range, wildlife habitat, and water
supply.

Representative profile of Lickskillet extremely stony loam, 40
to 70 percent slopes, in the SE1/4NE1/4SW1/4, section 27, T. 2
S., R. 15 E.

A1--0 to 4 inches; very dark grayish brown (10YR 3/2) extremely
stony loam, grayish brown (10YR 5/2) dry; weak thin platy
structure parting to weak fine granular; slightly hard, friable,
slight sticky and slightly plastic; many very fine roots; many
very me irregular pores; 2 percent basalt pebbles; 10 percent
cobbles and 25 percent stones; slightly acid; abrupt smooth
boundary.

B1-4 to 10 inches; dark brown (10YR 3/3) very stony heavy loam,
brown (10YR 5/3) dry; moderate medium subangular blocky
structure; hard, firm, sticky and plastic; many very fine roots;
many very fine tubular pores; 30 percent basalt pebbles, 10
percent cobbles, and 20 percent stones; neutral; abrupt smooth
boundary.

B2-10 to 16 inches; dark yellowish brown (10YR 3/4) very gravelly
heavy loam, yellowish brown (10YR 5/4) dry; we medium
prismatic structure parting to moderate medium subangular
blocky; hard, firm, sticky and plastic; common very fine roots;
common very fine tubular pores; 40 percent basalt pebbles and
25 percent cobbles and stones; neutral; abrupt wavy boundary.

              IIR-16 inches; basalt bedrock.
The A horizon is very dark brown, very dark grayish brown or dark

brown when moist.  It is loam, silt loam, or very fine sandy loam. In some
places it is gravelly, very gravelly, cobbly, or very cobbly,
and in others it is stony, very stony, or extremely stony. The B
horizon is heavy silt loam, heavy loam, sandy clay loam, silty clay
loam, or clay loam. In places clay films are in pores and some basalt
fragments and extend into fractures in the bedrock. Depth to basalt
bedrock is 12 to 20 inches.

30E-Lickskillet very stony loam, 15 to 40 percent slopes. A
representative ma ping unit is in the SE1/4NE1/4NE1/4 section 28,
T. 2 S., R. 15 E. This soil is in broad, irregularly shaped areas and has
south-facing slopes. It has a profile similar to the one described as
representative of the series, but the surface layer contains fewer stones.

Included with this soil in mapping were areas of Bakeoven,
Condon, Walla Walla, and Wrentham soils. These soils make up as
much as 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIs; Droughty South Exposure range site.

31F-Lickskillet extremely stony loam, 40 to 70 percent
slopes. A representative mapping unit is in the SE1/4NE1/4SW1/4
section 27, T. 2 S., R. 15 E. This soil is in long, broad, irregularly
shaped areas and has south-facing slopes. It has the profile
described as representative of the series.

Included with this soil in mapping were areas of Bakeoven,
Condon, Walla Walla, and Wrentham soils. These soils make up as
much as 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIs; Droughty Steep South range site.

Maupin Series

The Maupin series consists of well drained soils formed in
loess and volcanic ash on uplands. Slopes are 0 to 12 percent.
Elevation is 1,600 to 3,400 feet. In uncultivated areas, the
vegetation is bunchgrasses, forbs, and shrubs. The average
annual precipitation is 10 to 12 inches, the average annual air
temperature is 45° to 52° F, and the frost-free period is 120 to 170
days at 32° and 170 to 200 days at 28°.

In a representative profile the surface layer is very dark grayish
brown loam about 10 inches thick. The subsoil is dark brown loam
about 15 inches thick. The upper 6 inches of the substratum is
dark brown loam. An indurated hardpan is at a depth of about 31
inches.
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The surface layer is neutral and the subsoil is neutral to mildly
alkaline.

Permeability is moderate, and the available water capacity
is 3 to 7 inches. Water-supplying capacity is 7.5 to 8.5 inches.
Effective rooting depth is 20 to 40 inches.

These soils are used for dryfarmed small grain, hay, pasture,
irrigated crops, range, and wildlife habitat.

Representative profile of Maupin loam, 0 to 5 percent slopes,
35 feet south of State Highway 216 in the NW1/4SW1/4SW1/4
section 2, T. 5 S., R. 13 E.:

Ap1-0 to 6 inches; very dark grayish brown (10YR 3/2) loam,
grayish brown (10YR 5/2) dry; weak very fine granular
structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine irregular pores;
neutral; abrupt smooth boundary.

Ap2-6 to 10 inches; very dark grayish brown (10YR 3/2) loam,
grayish brown (10YR 5/2) dry; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
many very fine roots; many very fine tubular pores; neutral; abrupt
smooth boundary.

B2-10 to 20 inches dark brown (10YR 3/3) loam, pale brown (10YR 6/3)
dry; weak medium prismatic structure parting to moderate medium
subangular blocky; hard, friable, sticky and plastic; many very
fine roots; many very fine tubular pores; few nodules; neutral;
abrupt wavy boundary.

B3ca-20 to 25 inches; dark brown (10YR 4/3) loam, pale brown (10YR
6/3) dry; weak medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; many very fine roots; man very fine
tubular pores; few nodules; lime in mycelium farm; weakly
calcareous; mildly alkaline; clear wavy boundary.

C1ca-25 to 31 inches; dark brown (10YR 4/3) loam, pale brown
(10YR 6/3) dry; massive; hard, friable, slightly plastic; many very
fine tubular pores; common nodules; 5 percent fragments 2 millimeters
to 3 inches in size; lime in mycelium form; moderately
calcareous; moderately alkaline; abrupt wavy boundary.

Csicam-31 to 37 inches; dark brown (10YR 4/3) and pale brown
(10YR 6/3) dry duripan; platy; very firm; indurated silica
laminar capping nearly continuous; strongly calcareous.

              IIR-37 inches; fractured bedrock.
The A horizon is very dark grayish brown or dark brown

when moist. The B horizon is brown or pale brown when dry. The C1
horizon is brown or pale brown when dry. The control section is 18 to 22
percent clay, is more than 15 percent material coarser textured than
very fine sand, and is 2 to 5 percent fragments 2 millimeters to 3
inches in diameter. Depth to the hardpan is 20 to 40 inches, and depth to
bedrock is 22 to 45 inches.

32A-Maupin loam, 0 to 5 percent slopes. A
representative mapping unit is in the NW1/4SW1/4SW1/4 section
2, T. 5 S., R. 13 E. This soil is on ridgetops in long, broad,
narrow areas. It has the profile described as representative of the
series.

Included with this soil in mapping were areas of Bakeoven soils
and Maupin variant soils that have 0 to 3 percent slopes. These soils
make up about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3, nonirrigated and IIe-2, irrigated; Shrubby Rolling Hills
range site.

32B-Maupin loam, 5 to 12 percent slopes. A representative
mapping unit is in the NW1/4SE1/4NEl/4

section 18, T. 4 S., R. 14 E. This soil is on ridgetops in long, broad,
narrow areas.

Included with this soil in mapping were areas of soils covered
with 15 to 50 percent stones and boulders. These soils make up less
than 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-5; Shrubby Rolling Hills range site.

Maupin Variant

The Maupin variant consists of well drained soils formed in loess
and volcanic ash on uplands. Slopes are 0 to 3 percent. Elevation is
1,600 to 3,400 feet. In uncultivated areas, the vegetation is
bunchgrasses, forbs, and shrubs. The average annual precipitation is
10 to 12 inches, the average annual air temperature is 45° to 52°
F, and the frost-free period is 120 to 170 days at 32° and 170 to 200
days at 28°.

In a representative profile the surface layer is very dark grayish
brown loam about 10 inches thick. The subsoil is dark brown and brown
loam about 25 inches thick. The substratum is dark brown loam about
16 inches thick. Basalt bedrock is at a depth of about 51 inches. The
surface layer is neutral and the subsoil is neutral to moderately
alkaline.

Permeability is moderate, and the available water capacity is 6 to
12 inches. Water-supplying capacity is 7.5 to 10 inches. Effective
rooting depth is 40 to 60 inches or more.

This soil is used for dryfarmed small grain, hay, pasture,
irrigated crops, range, and wildlife habitat.

Representative profile of Maupin variant loam, 50 feet north of
State Highway 216 in the NW1/4NE1/4SW1/4 section 9, T. 4 S., R.
13 E.

Ap1-0 to 4 inches; very dark grayish brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; weak medium platy structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine roots;
many very fine tubular pores; neutral; abrupt smooth boundary.

Ap2-4 to 10 inches; very dark grayish brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; neutral; abrupt smooth
boundary.

B2-10 to 20 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3) dry; moderate
medium subangular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine roots; many very fine tubular
pores; 10 percent round nodules; neutral; abrupt wavy boundary.

B3ca-20 to 35 inches; brown (10YR 4/3) loam, pale brown (10YR 6/3) dry;
weak medium subangular block structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine roots; many
very fine tubular pores; 10 percent nodules; moderately calcareous;
moderately alkaline; clear wavy

Clca-35 to 43 inches; dark brown (10YR 4/3) loam, pale brown (10YR
6/3) dry; massive; slightly hard, friable, slightly sticky and slightly
plastic; common very fine roots; many very fine tubular pores; 10
percent nodules; moderately calcareous; moderately alkaline; abrupt
wavy boundary.

C2sica-43 to 51 inches; dark brown (10YR 3/3) loam, pale brown
(10YR 6/3) dry; massive; weakly cemented; very hard, firm, slightly
sticky and slightly
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plastic; few very fine roots; many very fine tubular pores; 10
percent nodules; strongly calcareous; moderately alkaline; abrupt
wavy boundary.

IIR-51 inches; basalt bedrock with a thin indurated capping.
The A horizon is loam or silt loam. The B horizon is loam or

heavy loam. Depth to bedrock is 40 to 60 inches or more.
33-Maupin variant loam. A representative mapping unit is in

the NW1/4NE1/4SW1/4 section 9, T. 4 S., R. 13 E. This soil is on
uplands. Slopes average about 2 percent.

Included with this soil in mapping were areas of Maupin and
Bakeoven soils. These soils make up about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3, nonirrigated and IIe-2, irrigated; Shrubby Rolling Hills
range site.

Nansene Series

The Nansene series consists of well drained soils formed in loess
on uplands. Slopes are 35 to 70 percent. Elevation is 300 to
1,500 feet. The vegetation is bunchgrasses, forbs, and shrubs.
The average annual precipitation is 11 to 13 inches, the average
annual air temperature is 48° to 52° F, and the frost-free
period is 140 to 170 days at 32° and 170 to 200 days at 28 .

In a representative profile the surface layer is very dark brown
silt loam about 22 inches thick. The subsoil is dark brown silt
loam about 10 inches thick. The upper 20 inches of the substratum is
dark brown silt loam, and the lower 10 inches is grayish brown silt
loam. Basalt bedrock is at a depth of about 62 inches. The surface
layer and subsoil are neutral, and the substratum is neutral to
moderately alkaline.

Permeability is moderate, and the available water capacity is 6
to 11 inches. Water-supplying capacity is 8 to 12 inches.
Effective rooting depth is 40 to 60 inches or more.

These soils are used for range and wildlife habitat.
Representative profile of Nansene silt loam, 35 to 70 percent

slopes, in NW1/4NW1/4NE1/4 section 29, T. 1 N., R. 15 E.
A11-0 to 4 inches; very dark brown (10YR 2/2) coarse silt loam, dark grayish

brown (10YR 4/2) dry; weak thin platy structure parting to weak fine
granular; slightly hard, very friable, slightly sticky and slightly,
plastic; many very fine roots; many very fine irregular pores;
neutral; clear smooth boundary.

A12-4 to 14 inches; very dark brown (10YR 2/2) coarse silt loam,
dark grayish brown (10YR 4/2) dry; weak coarse prismatic
structure; slightly hard, very friable, slightly sticky and slightly
plastic; many very fine roots; common very fine tubular pores;
neutral; clear smooth boundary.

A13-14 to 22 inches; very dark brown (10YR 2/2) coarse silt loam, dark
grayish brown (10YR 4/2) dry; weak coarse prismatic structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; common fine to medium tubular pores; neutral;
gradual smooth boundary.

B2-22 to 82 inches; dark brown (10YR 3/3) coarse silt loam, dark
brown (10YR 4/8) dry; weak coarse prismatic structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine
roots; common very fine tubular pores; neutral ; gradual smooth
boundary.

C1-32 to 52 inches; dark brown. (10YR 3/8) coarse silt loam, brown
(10YR 5/3) dry; massive; slightly hard, friable, slightly sticky
and slightly plastic; common very fine tubular pores; neutral;
gradual smooth boundary.

C2ca-52 to 62 inches; grayish brown (10YR 5/2) silt loam, light
brownish gray (106/2) moist; massive; slightly hard to hard,
friable, slightly sticky and slightly plastic; few very fine roots; 5
percent fragments 1/16 inch in diameter; calcareous nodules;
moderately calcareous; disseminated and segregated lime;

                    moderately alkaline.
            IIR-62 inches; basalt bedrock.

The A horizon is dark grayish brown or dark brown when dry. The B horizon
is dark brown or dark grayish brown when dry and moist. The C horizon is
dark brown to grayish brown when moist. Clay content of the soil is 10 to
18 percent. The soil is less than 5 percent
fragments 1 inch or less in diameter. Rock is exposed on as much as 10
percent of the surface layer in places. Depth to basalt bedrock is 40 to 60
inches or more.

34F-Nansene silt loam, 35 to 70 percent slopes
A representative mapping unit is in the NW1/4NW1/4NE1/4, section
29, T. 1 N., R. 15 E. This soil is in long, narrow areas and has north-facing
slopes.

Included with this soil in mapping are areas of Walla Walla,
Lickskillet, and Wrentham soils and Rock outcrop that make up as much
as 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIe; Steep North range site.

Pedigo Series

The Pedigo series consists of somewhat poorly drained soils
formed in alluvium derived from loess and volcanic ash on bottom
lands. Slopes are 0 to 3 percent. Elevation is 200 to 2,700 feet. In
uncultivated areas, the vegetation is bunchgrasses, forbs, and shrubs.
The average annual precipitation is 10 to 13 inches, the average
annual air temperature is 50° to 53° F, and the frost-free period is 130
to 180 days at 32° and 180 to 200 days at 28°.

In a representative profile the surface and subsurface layers are black
silt loam to a depth of 40 inches. The upper 9 inches of the underlying
material is very dark gray silt loam, and below this is dark grayish
brown loam to a depth of 60 inches or more. The soil material in the
profile is moderately alkaline to neutral.

Permeability is moderate, and the available water capacity is 10 to
11 inches. Water-supplying capacity is 9 to 13 inches. Effective rooting
depth is more than 60 inches.

These soils are used for hay, pasture, dryfarmed small grain,
range, and wildlife habitat.

Representative profile of Pedigo silt loam in the SE1/4NW1/4
section 21, T. 1 S., R. 13 E.:

Ap-0 to 8 inches; black (10YR 2/1) silt loam, dark grayish brown (10YR
4/2) dry; weak fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine roots; many very fine irregular
pores; moderately calcareous;
moderately alkaline; abrupt smooth boundary.

A12-8 to 21 inches; black (10YR 2/1) silt loam, dark grayish brown (10YR 4/2)
dry; weak coarse structure; slightly hard, friable, slightly sticky and
slightly plastic; many very tine roots; many fine tubular pores; weakly
calcareous; moderately alkaline; abrupt smooth boundary.
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AC-21 to 40 inches; black (10YR 2/1) silt loam, yellowish brown
(l0YR 5/2) dry; massive; hard, friable, slight sticky and
slightly plastic; many very fine roots; many fine tubular pores;
neutral; clear smooth boundary.

C1-40 to 49 inches; very dark gray (10YR 3/1) silt loam, light
brownish gray (10YR 6/2) y; massive; hard, friable, slightly
sticky and slightly plastic; few roots; many fine and few
medium tubular pores; neutral; clear smooth boundary.

C2-49 to 60 inches; dark grayish brown (10YR 4/2) loam; massive;
hard, friable, slightly sticky and slightly plastic; few roots;
many fine and few medium tubular pores; neutral.

The A horizon is dark grayish brown or dark brown when dry and
very dark brown, dark grayish brown, black, or very dark grayish
brown when moist. It is silt loam, coarse silt loam, or loam and is
moderately calcareous to strongly calcareous. The AC horizon is light
gray, light brownish gray, or grayish brown when dry and very dark
gray, very dark grayish brown, or black when moist. It is coarse silt
loam, silt loam, or silty clay loam.

35-Pedigo silt loam. A representative mapping unit is in the
SE1/4NW1/4 section 21, T. 1 S., R. 13 E. This soil is in long,
narrow areas on alluvial bottom lands adjacent to streams.
Slopes are 0 to 3 percent.

Included with this soil in mapping are areas of
Hermiston, Endersby, and Tygh soils.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIw-1; Alkaline Bottom range site.

Quincy Series

The Quincy series consists of soils formed in sandy
alluvium from mixed material on bottom lands. Slopes are 0 to
3 percent. Elevation is 1,400 to 1,500 feet. In uncultivated areas,
the vegetation is cottonwoods, forbs, and shrubs. The average
annual precipitation is 10 to 12 inches, the average annual air
temperature is 48° to 52° F, and the frost-free period is 120 to
170 days at 32° and 170 to 200 days at 28°.

In a representative profile the surface layer is very dark gray
loamy fine sand about 6 inches thick. The underlying material to
a depth of 35 inches is very dark grayish brown sand, the next 9
inches is dark gray fine sand, and below this to a depth of 60
inches or more is dark gray very fine sand. The surface layer is
medium acid, and the underlying material is slightly acid to
neutral.

Permeability is rapid, and the available water capacity is 3 to 6
inches. Water-supplying water-supplying capacity is variable and
depends upon the depth to the water table. Effective rooting depth
is 40 to 60 inches.

This soil is used for irrigated hay and pasture, crops, range,
and wildlife habitat.

Representative profile of Quincy loamy fine sand, wet, in the
NW1/4SW1/4NW1/4, section 12, T. 4 S., R. 13 E.

Ap-0 to 6 inches; very dark gray (10YR 3/1) loamy fine sand, gray
(10YR 5/1) dry; weak fine granular structure; soft, very friable,
nonsticky and nonplastic; many very fine roots; many very fine
irregular pores; medium acid; clear smooth boundary.

C1-6 to 41 inches; very dark grayish brown (10YR 3/2) sand, grayish brown
(10YR 5/2) dry; single grained; loose; many very fine roots; 10
percent very fine pebbles; slightly acid; clear wavy boundary.

C2-41 to 50 inches; dark gray (10YR 4/1) fine sand, gray (10YR
5/1) dry; single grained; loose; common fine roots; common
dark brown (7.5YR 4/4) moist, mottles; slightly acid; clear
wavy boundary.

C3-50 to 60 inches; dark gray (10YR 4/1) very fine sand, gray
(10YR 6/1) dry; single grained; loose; very few roots; neutral.

The A horizon is gray or grayish brown when dry and very dark gray or
very dark grayish brown when moist. It is loamy fine sand or loamy sand
and is as much as 20 percent coarse fragments 2 to 10 millimeters in size.
The C1 horizon is gray to grayish brown when dry. It is loamy sand or sand
and is 10 to 20 percent pebbles. The C2
horizon is gray or light gray when dry and has common to many dark brown
mottles. It is sand or very fine sand.

Quincy soils are excessively drained or somewhat excessively drained.
However, this Quincy soil is on bottom land and remains wetter
throughout the year than is normal for the Quincy series because of a water
table at a depth of 40 to 60 inches.

36-Quincy loamy fine sand, wet. A representative mapping unit is
in the NW1/4SW1/4NWI/4 section 12, T. 4 S., R. 13 E. This soil is
on bottom lands along major streams. Slopes are 0 to 3 percent.

included with this soil in mapping were areas of Endersby, Tygh, and
Pedigo soils. These soils make up as much as 10 percent of the
unit.

Runoff is slow, and the hazard of erosion is slight. Depth to a
water table is 40 to 60 inches in spring and early in summer.
Some areas are subject to overflow. Capability unit IIIw-1; Semi-
Moist Bottom range site.

Riverwash

37--Riverwash. A representative mapping unit is in the
NE1/4SW1/4NW1/4 section 11, T. 4 S., R. 13 E. Riverwash is in
narrow, irregularly shaped strips in the bends of stream channels
along the Columbia and Deschutes Rivers and along drainageways in
the survey area. It is 2 to 10 feet above the normal waterline.
The strips are 40 to 200 yards wide. Riverwash consists of
well-rounded sand, gravel, stones and boulders, chiefly basalt.
The surface layer generally is uneven. This area has little or no
vegetation.

Riverwash is subject to overflow when the water is high and is
extremely droughty when the water is low. During each overflow,
new deposits are received and some material is removed. Adjacent
river sandbars are included in the unit.

Riverwash is used for wildlife habitat and as a source of sand and
gravel. Capability subclass VIIIw; not placed in a range site.

Rock Outcrop

38-Rock outcrop-Rubble land complex. A representative
mapping unit is in the NWl/4NE1/4, section 17, T. 3 S., R. 15 E.
This complex is about 65 to 75 percent Rock outcrop and 20 to 30
percent Rubble land. It is on uplands in basalt outcrop and rubble
(fig. 5) . Elevation is 200 to 3,600 feet. Rock outcrop-Rubble land
complex has little or no vegetation except on included soils. The
average annual precipitation is 10 to 22 inches, the average
annual air temperature is 45° to 52° F, and the frost-free period is
70 to 210 days.
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Figure 5:  Area of Rock outcrop-Rubble land complex. Slopes
are 30 to 100 percent.

This complex is severely eroded. The almost perpendicular basalt
cliffs are as much as 500 feet high and have stony or bouldery
foot slopes. Slopes are 30 to 100 percent.

Included with this complex in mapping were areas of
Wrentham, Nansene, Lickskillet, and Wyeth soils. These
soils make up as much as 15 percent of the unit.

This complex is used mainly for wildlife habitat and water
supply. Capability subclass VIIIs; not placed in a range site.

39-Rock outcrop-Xeropsamments complex. A
representative mapping unit is in the NW1/4NW1/4SW1/4
section 2, T. 2 N., R. 11 E. This complex is along the
Columbia River. These areas were previously part of the
Columbia River channel but are now terraces above the river.
Stream action has scoured holes in the basalt lava beds and
deposited sand and water-worn gravel. Numerous large and
small outcrops of bedrock protrude from a few inches to as
much as 15 feet above the soil and make up 50 to 75 percent of
the complex. The soil consists mostly of sandy water-laid and
windlaid material 5 to more than 60 inches deep. It is light
colored and contains little organic matter. The root zone is
shallow, and the water-supplying capacity and natural fertility
are low. The principal concerns are wind erosion and fire. The
complex is not subject to overflow. Slopes are 0 to 30 percent.

This complex is poorly suited to grazing. Large areas are idle
because they are not readily accessible to live-

stock. In the northwestern part of the survey area, some drought-
resistant woody species occur. Capability subclass VIIIs; not
placed in a range site.

Sherar Series

The Sherar series consists of well drained soils formed in
loess and gravelly colluvium on uplands. Slopes are 5 to 70
percent. Elevation is 1,500 to 2,500 feet. The vegetation is
bunchgrasses forbs, and shrubs. The average annual precipitation
is 10 to 12 inches, the average annual air temperature is 48° to 52°
F, and the frost-free period is 120 to 170 days at 32° and 170 to
200 days at 28°.

In a representative profile the surface layer is very dark
grayish brown cobbly loam and clay loam about 9 inches
thick. The upper 9 inches of the subsoil is dark brown clay, and
the lower 11 inches is dark brown gravelly clay. The upper 6
inches of the substratum is dark brown very gravelly clay.
Rippable bedrock is at a depth of about 35 inches. The soil
material throughout the profile is neutral.

Permeability is slow, and the available water capacity is 2 to 6
inches. Water-supplying capacity is 2 to 5 inches. Effective
rooting depth is 20 to 40 inches.

These soils are used for range and wildlife habitat.
Representative profile of Sherar cobbly loam, 5 to 45 percent

slopes, 35 feet upslope from road in the NW1/4NE1/4SW1/4
section 29, T. 3 S., R. 14 E.:

A11-0 to 3 inches; very dark grayish brown (10YR 3/2) cobbly loam;
grayish brown (10YR 5/2) dry; moderate thin platy and weak very
fine granular structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots; many very fine
irregular pores; 20 percent cobbles and 5 percent pebbles;
neutral; abrupt smooth boundary.

A12-3 to 9 inches; very dark grayish brown (10YR 3/2) clay loam,
dark grayish brown (10YR 4/2) dry; moderate medium subangular
blocky structure; slightly hard, friable, sticky and plastic; many
very fine roots; many very fine tubular pores; 10 percent cobbles
and 5 percent pebbles; neutral; abrupt smooth boundary.

IIB2t-9 to 18 inches dark brown (7.5YR 3/3) clay, dark brown
(7.5YR 4/4) dry; weak medium prismatic structure parting to
strong medium subangular blocky; extremely hard, very firm,
very sticky and very plastic; few roots; many very fine tubular
pores; common thin clay films; 10 percent cobbles and 5
percent pebbles neutral; clear wavy boundary.

IIB3t-18 to 29 inches; dark brown (7.5YR 4/3) gravelly clay, dark
brown (7.5YR 4/4) dry; weak medium subangular blocky
structure; extremely hard, firm, sticky and plastic; few roots;
common very fine tubular pores; common thin clay films; 30
percent pebbles and 5 percent cobbles neutral; clear wavy

IIC1-29 to 35 inches; dark brown (7.5YR 4/3) very gravelly clay, dark
brown (7.5YR 4/4) moist; massive; extremely hard, v firm, very
sticky and very plastic 45 percent pebbles and percent cobbles;
neutral; clear wavy boundary.

IIIC2-35 to 50 inches; dark brown (10YR 4/3) moist; very cobbly
semi-consolidated extremely hard breccia.

The A horizon is very dark grayish brown or dark brown when moist. It is
cobbly loam, cobbly clay loam, or clay loam and is 5 to 10 percent pebbles and
10 to 25 percent cobbles. The B horizon is dark brown or yellowish brown
when dry and dark brown or brown when moist. It is clay or gravelly clay.
It is 40 to 50 percent clay, 5
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to 30 percent pebbles, and 10 to 20 percent cobbles. Depth to
rippable bedrock is 20 to 40 inches.

40E-Sherar cobbly loam, 5 to 45 percent slopes.
A representative mapping unit is in the NW1/4NE1/4SE1/4
section 29, T. 3 S., R. 14 E. This soil is in broad, irregularly
shaped areas and has south-facing slopes. It has the profile
described as representative of the series.

Included with this soil in mapping were areas of Sinamox
soils that make up as much as 1 percent of the unit.

Runoff is medium to rapid, and the hazard of erosion is
moderate to severe. Capability subclass VIe; Shrubby South
Exposure range site.

41F-Sherar very cobbly loam, 45 to 70 percent slopes. A
representative mapping unit is in the SE1/4NE1/4SW1/4 section
1, T. 4 S., R. 14 E. This soil is in long, broad, irregularly
shaped areas and has south-facing slopes. It has a profile similar
to the one described as representative of the series, but the
surface layer is very cobbly.

Included with this soil in mapping were areas of Sinamox
soils that make up as much as 2 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIe; Droughty Steep South range site.

Sinamox Series

The Sinamox series consists of well drained soils formed in
loess and gravelly colluvium on uplands. Slopes are 1 to 70 percent.
Elevation is 1,600 to 2,600 feet. In uncultivated areas, the
vegetation is bunchgrasses, forbs, and shrubs. The average
annual precipitation is 10 to 12 inches, the average annual air
temperature is 48° to 52° F, and the frost-free period is 120 to 170
days at 32° and 170 to 200 days at 28°.

In a representative profile the surface layer is black and very
dark grayish brown silt loam about 24 inches thick. The subsoil
is dark brown silt loam about 9 inches thick. The upper 16 inches
of the substratum is brown gravelly clay loam, and the lower 14
inches is dark yellowish brown silty clay. Rippable bedrock is
at a depth of about 63 inches. The soil material in the profile is
neutral to a depth of 49 inches and moderately alkaline below
that depth.

Permeability is moderately slow, and the available water
capacity is 5 to 11 inches. Water-supplying capacity is 6 to 9
inches. Effective rooting depth is 40 to 60 inches or more.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Sinamox silt loam, 45 to 70 percent
slopes, in SW1/4SW1/4SW1/4, section 12, T. 4 S., R. 13 E.:

A11-0 to 3 inches; black (10YR 2/1) silt loam, grayish brown (10YR 5/2)
dry; weak medium platy and weak fine granular structure; slightly
hard, friable, slightly sticky and slightly plastic; many very fine
roots; many very fine irregular pores; neutral; abrupt smooth
boundary.

A12-3 to 9 inches; black (10YR 2/1) silt loam, grayish brown (10YR 5/2) dry;
weak fine granular and weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; neutral; clear wavy
boundary.

A3-9 to 24 inches; very dark grayish brown (10YR 3/2) silt loam, brown
(10YR 4/3) dry; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; neutral; clear wavy
boundary.

B2-24 to 33 inches; dark brown (10YR 3/3 ) silt loam, brown (10YR 5/3) dry;
weak medium subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; many very
fine tubular pores; neutral; clear wavy
boundary.

IIC1-33 to 49 inches; brown (10YR 4/3) gravelly clay loam pale brown
(10YR 6/3) dry; massive; hard, firm, sticky and plastic; few very fine
roots; common very fine tubular pores; 25 percent pebbles; neutral; clear
wavy boundary.

IIIC2ca-49 to 63 inches; dark yellowish brown (10YR 4/4) silty clay, light
yellowish brown (10YR 6/4) moist; massive; extremely hard, very
firm, sticky and very plastic; 10 percent pebbles; moderately alkaline;
weakly calcareous; abrupt wavy boundary.

IVC3-63 to 70 inches; dark brown (10YR 4/3) moist; semiconsolidated
very cobbly breccia.
The A horizon is very dark grayish brown or grayish brown

when dry and very dark grayish brown, very dark brown or black
when moist. The B horizon is dark brown or brown when dry and
very dark grayish brown or dark brown when moist. It is silt loam
and is 13 to 22 percent clay. Depth to rippable bedrock is 40 to 60
inches or more.

42B-Sinamox silt loam, 1 to 7 percent slopes. A representative
mapping unit is in the SWl/4SW1/4SE1/4 section 28, T. 3 S., R. 14
E. This soil is on ridgetops in long, broad, irregularly shaped areas.

Included with this soil in mapping were areas of Sherar soils that
make up about 5 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability unit
IIIe-3; Shrubby Rolling Hills range site.

42C-Sinamox silt loam, 7 to 12 percent slopes. A
representative mapping unit is in the NE1/4SW1/4SE1/4, section
6, T. 4 S., R. 14 E. This soil is on ridgetops in long, broad,
irregularly shaped areas.

Included with this soil in mapping were areas of Sherar soils that
make up about 6 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-5; Shrubby Rolling Hills range site.

42D-Sinamox silt loam, 12 to 20 percent slopes, A
representative mapping unit is in the NE1/4NE1/4NE1/4 section 32,
T. 3 S., R. 14 E. This soil is in long, narrow areas and has north-facing
slopes.

Included with this soil in mapping were areas of Sherar soils that
make up about 6 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-7 ; Shrubby Rolling Hills range site.

42E-Sinamox silt loam, 20 to 45 percent slopes.
A representative mapping unit is in the NE1/4SW1/4SW1/4 section 36,
T. 8 S., R. 13 E. This soil is in long, narrow areas and has north-facing
slopes.

Included with this soil in mapping were areas of
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Sherar soils that make up as much as 10 percent of the unit.
Runoff is rapid, and the hazard of erosion is severe.

Capability subclass VIe; Droughty North Exposure range site.
42F-Sinamox silt loam, 45 to 70 percent slopes.

A representative mapping unit is in the SW1/4SW1/4SW1/4
section 12, T. 4: ., R. 13 E. This soil is in long, narrow areas
and has north-facing slopes. It has a profile described as
representative of the series.

Included with this soil in mapping were areas of Sherar soils
that make up as much as 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIe; Steep North range site.

Skyline Series

The Skyline series consists of well drained soils formed in
loess, volcanic ash, and colluvium over bedrock on uplands.
Slopes are 5 to 70 percent. Elevation is 500 to 3,500 feet. The
vegetation is bunchgrasses, forbs, and shrubs. The average annual
precipitation is 14 to 20 inches, the average annual air temperature
is 47° to 49° F, and the frost-free period is 110 to 140 days at 32° and
140 to 160 days at 28°.

In a representative profile the surface layer is very dark
grayish brown very cobbly loam and cobbly loam about 9
inches thick. The subsoil is dark brown gravelly loam about 5 inches
thick. Sandstone bedrock is at a depth of about 16 inches. The soil
material in the profile is neutral.

Permeability is moderate, and the available water capacity is 1
to 3 inches. Water-supplying capacity is 6 to 9 inches.
Effective rooting depth is 12 to 20 inches.

These soils are used for range and wildlife habitat.
Representative profile of a Skyline very cobbly loam in an

area of Skyline-Hesslan complex, 40 to 65 percent slopes,
1,000 feet north of the county road in the NE1/4NE1/4NW1/4
section 26, T. 1 S., R. 12 E.:

A1-0 to 2 inches; very dark grayish brown (10YR 3/2) very cobbly
loam, grayish brown (10YR 5/2) dry; weak fine granular
structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine irregular pores; 20
percent fine and medium pebbles; 20 percent cobbles, and 10
percent stones; neutral; abrupt smooth boundary.

A3-2 to 9 inches; very dark grayish brown (10YR 3/2) cobbly loam,
grayish brown (10YR 5/2) dry; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots; many very fine tubular
pores; 10 percent fine pebbles and 16 percent cobbles; neutral;
clear smooth boundary.

B2-9 to 14 inches; dark brown (10YR 3/3) gravelly loam, brown
(10YR 4/3) dry weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common very fine
roots; many very fine tubular pores; 15 percent pebbles and 10 percent
cobbles; neutral; abrupt wavy boundary.

IIC-14 to 16 inches; semiconsolidated sandstone bedrock,

The A horizon is grayish brown, brown, or dark grayish brown when dry and
very dark grayish brown or dark brown when moist. It is cobbly loam or very
cobbly loam and is 20 to 40 percent rock
fragments 2 millimeters to 10 inches in size. The content of surface stones is
5 to 20

percent. The B horizon is grayish brown or brown when dry and very dark
grayish brown or dark brown when moist. It is cobbly loam to cobbly
heavy loam and is 10 to 30 percent rock fragments 2 millimeters to 10
inches in size. It has weak to moderate, medium, subangular blocky
structure. The soil is 12 to 20 inches deep to semiconsolidated sandstone
bedrock.

43F-Skyline-Hesslan complex, 40 to 65 percent slopes. A
representative mapping unit is in the NE1/4NE1/4NW1/4 section
26, T. 1 S., R. 12 E. This complex is about 50 to 70 percent a
Skyline very cobbly loam and 10 to 30 percent a Hesslan stony
loam. The Skyline soil has south-facing slopes, and the Hesslan soil
has north-facing side slopes. The soils have the profiles described
as representative of their respective series.

Included with this complex in mapping were areas of Frailey
loam and Wamic loam. These soils make up about 20 percent of the
unit.

Runoff is rapid, and the hazard of erosion is severe. This
complex is used for range and wildlife habitat. Capability subclass
VIIs ; Oak Steep South range site.

Tygh Series

The Tygh series consists of somewhat poorly drained soils on
bottom lands. They formed in alluvium derived from volcanic ash,
loess, and weathered sedimentary rocks. Slopes are 0 to 3
percent. Elevation is 200 to 1,800 feet. In uncultivated areas,
the vegetation is bunchgrasses, forbs, and shrubs. The average
annual precipitation is 14 to 20 inches, the average annual air
temperature is 48° to 52° F, and the frost-free period is 130 to
150 days at 32° and 150 to 180 days at 28 .

In a representative profile the surface layer is very dark brown
fine sandy loam about 10 inches thick. The upper 20 inches of the
underlying material is dark grayish brown fine sandy loam, the
next 11 inches is dark gray sandy loam, the next 5 inches is gray
and dark gray loamy sand, and below this is gray to dark gray
very gravelly sand to a depth of 60 inches or more. The soil
material throughout the profile is neutral.

Permeability is moderately rapid, and the available water
capacity is 4 to 8 inches. These soils are subject to seasonal
flooding. Effective rooting depth is 40 to 60 inches.

These soils are used for dryfarmed and irrigated small grain, hay,
pasture, range, and wildlife habitat.

Representative profile of Tygh fine sandy loam, 200 feet north
of Fifteen Mile Creek in the NE1/4NW1/4SW1/4, section 33, T.
1 S., R. 13 E.:

Ap-0 to 10 inches; very dark brown (10YR 2/2) fine sandy loam, grayish
brown (10YR 5/2) dry; weak fine granular structure; slightly hard,
friable, nonsticky and nonplastic; common very fine roots; many very
fine irregular pores; 2 percent gravel; neutral; abrupt smooth boundary.

C1-10 to 17 inches; dark grayish brown (10YR 4/2) fine sandy loam, light
brownish y (10YR 4/2) dry; common prominent fine reddish brown
5YR 4/4) mottles; massive; slightly hard, very friable, nonsticky and
nonplastic; common very fine roots; many very fine tubular pores; 2
percent gravel; neutral; clear wavy boundary.
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Figure 6.-Streambank erosion on Tygh fine sandy loam.

C2-17 to 30 inches; dark grayish brown (10YR 4/2) fine sandy loam, gray
(10YR 6/1) dry; many prominent reddish brown (5YR 4/4) mottles;
massive; slightly hard, very friable, nonsticky and nonplastic;
common very fine roots; many very fine tubular pores; 2 percent
gravel; neutral; clear wavy boundary.

C3-30 to 41 inches; dark gray (10YR 4/1) sandy loam, gray (10YR 6/1)
dry; common medium prominent reddish brown (5YR 4/4) mottles;
massive; slightly hard, very friable, nonsticky and nonplastic;
common very fine roots; many very fine tubular pores; 2 percent
gravel; few black (10YR 2/1) manganese stains; neutral; clear
wavy boundary.

C4-41 to 46 inches; gray and dark gray (10YR 5/1-4/1) loamy sand, light
gray (10YR 7/1) dry; common large prominent reddish brown (5YR
4/4) mottles; single grained; loose, nonsticky and nonplastic; few
very fine roots; common very fine tubular pores; 5 percent gravel;
neutral; clear wavy boundary.

IIC5-46 to 60 inches; gray to dark gray (10YR 5/1-4/1) very gravelly
sand, light gray (10YR 7/I) dry; common large prominent
reddish brown (5YR 4/4) mottles; single grained; loose,
nonsticky and nonplastic; few very fine roots; few very fine
irregular pores; 75 percent pebbles and 5 percent cobbles;
neutral.
The A horizon is fine sandy loam or very fine sandy loam. It

has weak fine granular structure or is single grained. The C
horizon is fine sandy loam, silt loam, or loam and has thin lenses
that range from silt to medium gravel. Common to many, fine to
medium, dark brown or reddish brown when moist mottles are below a
depth of about 10 inches. They increase in size and number with
depth.

44-Tygh fine sandy loam. A representative mapping unit is
in the NE1/4NW1/4SW1/4 section 33, T. I S., R. 13 E. This soil
is adjacent to streams in long strips that are about 100 to 150
feet wide. Slopes are 0 to 3 percent.

Included with this soil in mapping were areas of

Endersby, Hermiston, and Pedigo soils and cobbly soils. These
soils make up about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. The hazard
of streambank erosion is severe (fig. 6). Capability unit IIIw-1;
Semi-Moist Bottom range site.

Van Horn Series

The Van Horn series consists of well drained soils formed in
stratified old alluvial deposits on uplands. Slopes are 0 to 35
percent. Elevation is 100 to 850 feet. In uncultivated areas, the
vegetation is Douglas-fir, ponderosa pine, forbs, and shrubs.
The average annual precipitation is 20 to 25 inches, the average
annual air temperature is 49° to 52° F, and the frost-free period
is 150 to 180 days at 32° and 180 to 210 days at 28 .
    In a representative profile the surface layer is very dark
grayish brown and dark brown loam about 11 inches thick.
The subsoil is dark brown loam and clay loam about 38
inches thick. The substratum is dark brown loam 11 inches or more
thick. The soil material in the profile is slightly acid or neutral.

Permeability is moderate, and the available water capacity is 8
to 9 inches. Water-supplying capacity is 12 to 15 inches.
Effective rooting depth is more than 60 inches.

These soils are used mostly for fruit orchards, hay, pasture, and
wildlife habitat and for some range.

Representative profile of Van Horn loam, 8 to 12 percent
slopes, in the NE1/4SW1/4NW1/4 section 18, T. 2N., R. 11 E.:

A1p-0 to 5 inches; very dark grayish brown (10YR 3/2) loam,
brown (10YR 5/3) dry; weak medium granular structure;
slightly hard, very friable, slightly sticky
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and slightly plastic; many very fine roots; many very fine
irregular pores; slightly acid; abrupt smooth boundary.

A12-5 to 11 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3)
dry; weak medium subangular blocky structure; slightly hard,
friable, slightly sticky an slightly plastic; many very fine roots;
common very fine tubular pores; slightly acid; clear smooth
boundary.

B1-11 to 21 inches; dark brown (10YR 3/3) loam, grayish brown (10YR
5/3) dry; weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common very fine
roots; many very fine tubular pores; slightly acid; clear smooth
boundary.

B21t-21 to 33 inches; dark brown (10YR 3/3) heavy loam, brown
(10YR 6/3) dry; moderate medium subangular blocky structure; very
hard, friable, slightly sticky and slightly plastic; few very fine roots;
many very fine tubular pores; few thin clay films on ped faces and
common moderately thick clay films in pores; many gray (10YR
7/2) sand coatings on peds; slightly acid; gradual smooth bounds .

B22t-33 to 49 inches; dark brown (10YR 3/3) clay loam, pale brown (10YR
6/3) dry; moderate medium subangular blocky structure; very hard,
firm, sticky and slightly plastic; few very fine roots; many very fine
tubular pores; few thin clay films on ped faces and common thin
clay films in pores; many gray (10YR 7/2) sand coatings on peds;
neutral; gradual smooth boundary.

C-49 to 60 inches; dark brown (10YR 4/3) loam, pale brown (10YR 6/3)
dry; massive; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine tubular pores;
neutral.

The A horizon is grayish brown or brown when dry and very dark grayish
brown or dark brown when moist. It is very fine sandy loam, fine
sandy loam, or loam. The B2 horizon is light brownish gray, pale
brown, brown, or yellowish brown when dry and dark brown, dark
yellowish brown, or dark grayish brown when moist. It is clay loam,
sandy clay loam, or heavy loam and is 22 to 35 percent clay.

45B-Van Horn loam, 0 to 8 percent slopes. A representative
mapping unit is in the NW1/4SE1/4NW1/4 section 7, T. 2 N.,
R. 12 E. This soil is in broad, irregularly shaped areas.

Included with this soil in mapping were areas of Chenoweth,
Cherryhill, and Wind River soils. These soils make up about
10 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit Ile-1; Pine-Oak-Fescue range site.

45C-Van Horn loam, 8 to 12 percent slopes. A
representative mapping unit is in the NE1/4SW1/4NW1/4 section
18, T. 2 N., 11 E. This soil is in broad, irregularly shaped areas.
It has the profile described as representative of the series.

Included with this soil in mapping were areas of Chenoweth,
Cherryhill, and Wind River soils. These soils make up about
10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-2; Pine-Oak-Fescue range site.

45D-Van Horn loam, 12 to 20 percent slopes. A
representative mapping unit is in the NW1/4NW1/4NW1/4
section 7, T. 2 N., R. 12 E. This soil is in long, narrow, irregularly
shaped areas.

Included with this soil in mapping were areas of Chenoweth,
Cherryhill, and Wind River soils. These soils make up about
10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-2; Pine-Oak-Fescue range site.

45E-Van Horn loam, 20 to 35 percent slopes. A representative
mapping unit is in the SE1/4SE1/4SW1/4, section 6, T. 2 N., R. 12
E. This soil is in narrow, irregularly shaped areas.

Included with this soil in mapping were areas of Chenoweth,
Cherryhill, and Wind River soils. These soils make up about 10
percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
unit IVe-1; Pine-Oak-Fescue range site.

Walla Walla Series

The Walla Walla series consists of well drained soils formed in
loess on uplands. Slopes are 3 to 60 percent. Elevation is 300 to
2,000 feet. In uncultivated areas, the vegetation is
bunchgrasses, forbs, and shrubs. The average annual precipitation
is 12 to 14 inches, the average annual air temperature is 49° to 62° F,
and the frost-free period is 160 to 170 days at 32° and 170 to 210
days at 28°.

In a representative profile the surface layer is very dark brown
silt loam about 13 inches thick. The subsoil is dark brown and
brown silt loam about 18 inches thick. The substratum is dark
yellowish brown silt loam to a depth of 82 inches or more. The
surface layer is slightly acid and neutral, the subsoil is neutral, and
the substratum is neutral and mildly alkaline.

Permeability is moderate, and the available water capacity
is 7 to 12 inches. Water-supplying capacity is 8 to 12 inches.
Effective rooting depth is 40 to 60 inches or more.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Walla Walla silt loam, 12 to 20
percent north slopes, about 600 feet north of the line between sections
12 and 13 in the SE1/4SW1/4SW1/4, section 12, T. 1 N., R. 14 E.:

Ap-0 to 7 inches; very dark brown (10YR 2/2) silt loam, dark
grayish brown (10YR 4/2) dry; weak thin platy structure parting to
weak fine granular; soft to slightly hard, very friable,
slightly sticky and slightly plastic; many very fine roots; many very
fine irregular pores; slightly acid; abrupt smooth boundary.

A12-7 to 13 inches; very dark brown (10YR 2/2) silt loam, grayish brown
(10YR 5/2) dry; weak medium platy structure parting to weak fine
granular; slightly hard, very friable, slightly sticky
and slightly plastic; many very fine roots; many very fine
tubular pores; neutral; abrupt smooth boundary.

B1-13 to 20 inches; dark brown (10YR 3/3) silt loam, brown (10YR 5/3)
dry; weak coarse prismatic structure parting to very weak medium
subangular blocky; slightly hard, very friable, slightly sticky and
slightly plastic; many very fine roots; many very fine
pores; neutral ; clear smooth boundary.

B2-20 to 31 inches; brown (10YR 4/3) silt loam, brown (10YR 5/3) dry;
weak coarse prismatic structure parting to very weak
medium subangular blocky; slightly hard, very friable, slightly

sticky and slightly plastic; many very fine roots; many very fine tubular
pores; neutral; gradual smooth boundary.

C11-31 to 44 inches; dark yellowish brown (10YR 3/4) silt loam, pale
brown (10YR 6/3) dry; massive;
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slightly hard, very friable, slightly sticky and slightly plastic;
many very fine roots; many fine tubular pores; neutral; gradual
smooth boundary.

C12-44 to 82 inches; dark yellowish brown (10YR 3/4) silt loam,
pale brown (10YR 6/3) dry; massive; slightly hard, very friable,
slightly sticky and slightly plastic; common very fine roots;
many very fine tubular pores; mildly alkaline.

The A horizon is dark grayish brown, grayish brown, or brown
when dry and very dark brown, very dark grayish brown, or dark brown
when moist. It is silt loam or coarse silt loam. The B horizon
is silt loam or coarse silt loam. The C horizon is light brownish gray or
pale brown when dry and dark yellowish brown or brown when moist.
It is silt loam or coarse silt loam. Lime in mycelium form is below a
depth of 55 inches in some places. Depth to bedrock is 40 to more than 60
inches.

46B-Walla Walla silt loam, 3 to 7 percent slopes. A
representative mapping unit is in the SW1/4SW1/4SW1/4 section
2, T. 1 N., R. 15 E. This soil is on ridgetops in broad, smooth, convex
areas.

Included with this soil in mapping were areas of Anderly and
Nansene soils. These soils make up about 5 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3; Rolling Hills range site.

46C-Walla Walla silt loam, 7 to 12 percent slopes.
A representative mapping unit is in the SW1/4SW1/4SW1/4
section 3, T. 1 N., R. 15 S. This soil is on ridgetops in broad,
smooth, convex areas.

Included with this soil in mapping were areas of Anderly and
Nansene soils. These soils make up about 5 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-1; Rolling Hills range site.

46D-Walla Walla silt loam, 12 to 20 percent north slopes.
A representative mapping unit is in the SE1/4SWl/4SW1/4
section 12, T. 1 N., R. 14 E. This soil is in long, broad, convex
areas. It has the profile described as representative of the series.

Included with this soil in mapping were areas of Anderly and
Nansene soils. These soils make up about 5 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Droughty North Exposure range site.

47D-Walla Walla silt loam, 12 to 20 percent south
slopes. A representative mapping unit is in the
SW1/4SW1/4SWI/4 section 6, T. 1 N., R. 15 E. This soil is in
long, broad, convex areas.

Included with this soil in mapping were areas of Anderly and
Nansene soils that makeup about 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Rolling Hills range site.

47E-Walla Walla silt loam, 20 to 35 percent north slopes. A
representative mapping unit is in the NE1/4SW1/4SW1/4 section
9, T. 1 N., R. 14 E. This soil is in long, broad, irregularly shaped
areas.

Included with this soil in mapping were areas of Anderly
and Nansene soils that make up about 10 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability unit IVe-3 ; North Exposure range site.

48E-Walla Walla silt loam, 20 to 35 percent south slopes. A
representative mapping unit is in the NW1/4NW1/4NW1/4 section
10, T. 1 N., R. 14 E. This soil is in long, broad, irregularly shaped
areas.

Included with this soil in mapping were areas of Anderly and
Nansene soils that make up about 10 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
unit IVe-2; Droughty South Exposure range site.

48F-Walla Walla silt loam, 35 to 50 percent south
slopes. A representative mapping unit is in the W1/4SE1/4NE1/4
section 7, T. 1 N., R. 14 E. This soil is in long, narrow, irregularly
shaped areas.

Included with this soil in mapping were areas of Anderly and
Nansene soils that make up about 10 percent of this mapping
unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIe; Droughty South Exposure range site.

Wamic Series

The Wamic series consists of well drained soils formed in
volcanic ash, and loess overlying alluvium or colluvium weathered
from basalt or andesite on uplands. Slopes are 1 to 70 percent.
Elevation is 1,000 to 3,600 feet. In uncultivated areas, the vegetation
is ponderosa pine, Douglas-fir, oak forbs, and shrubs. The average
annual precipitation is 14 to 20 inches, the average annual air
temperature is 46° to 50° F, and the frost-free period is 100 to 150
days at 32° and 150 to 200 days at 28°.

In a representative profile the surface layer is very dark grayish
brown loam about 7 inches thick. The subsoil is dark brown loam
about 21 inches thick. The substratum is dark brown heavy loam 16
or more inches thick. The soil material throughout the profile is
neutral.

Permeability is moderately slow, and the available water capacity
is 6.5 to 11 inches. Water-supplying capacity is 8 to 12.5 inches.
Effective rooting depth is 40 to 60 inches or more.

These soils are used for dryfarmed small grain, hay, pasture,
range, timber, and wildlife habitat.

Representative profile of Wamic loam, 5 to 12 percent south
slopes, 100 feet south of road in the NE1/4NW1/4NW1/4 section 26,
T. 2 S., R. 12 E.:

Ap-0 to 7 inches; very dark grayish brown (10YR 3/2) loam, light brownish
gray (10YR 6/2) dry; weak tune granular structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; many very
fine irregular pores; neutral; abrupt smooth boundary.

B1-7 to 18 inches; dark brown (10YR 3/3) loam, light brownish gray (10YR
6/2) dry; weak medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; many
very fine roots; many very fine tubular pores; neutral; clear wavy
boundary.

B2-18 to 28 inches; dark brown (10YR 4/3) loam, light brownish gray
(10YR 6/2) dry; weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common very fine roots;
many
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very fine and common fine tubular pores; about 2 percent very
fine pebbles; light gray (10YR 7/2) when dry coatings of very fine
sand on peds; neutral; abrupt wavy boundary.

IIC-28 to 44 inches; dark brown (10YR 4/3) heavy loam, pale brown
(10YR 4/3) dry; massive; very hard, firm, sticky and plastic; few
fine roots; many very fine and common fine tubular pores; about 2
percent very fine pebbles; brown (7.5YR 4/4) when dry
thick clay films in nearly all pores and on faces of fractures;
neutral.

IIIR-44 inches; basalt bedrock.
The A horizon is light brownish gray or pale brown when dry and

very dark grayish brown or dark brown when moist. It is loam, very
fine sandy loam, or silt loam. It has weak granular or subangular
blocky structure. The B horizon is light brownish gray, pale brown, or
light yellowish brown when dry and dark brown, brown, or dark
yellowish brown when moist. It is loam or silt loam, is 18 to 22
percent clay, and is more than 15 percent particles coarser textured
than very fine sand. The substratum is pale brown or light yellowish
brown when dry and brown or dark yellowish brown when moist. It is
heavy loam, foam, or sandy clay loam and is 20 to 80 percent clay.
The amount of ash in the soil ranges from 20 to 60 percent. Depth to
bedrock is 40 to 60 inches or more.

49B-Wamic loam, 1 to 5 percent slopes. A representative
mapping unit is in the SW1/4SE1/4SW1/4 section 26, T. 1 N., R.
12 E. This soil is on ridgetops in broad, smooth, convex areas.

Included with this soil in mapping were areas of Bald, Bodell,
Hesslan, Skyline, and Frailey soils. These soils make up about 6
percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIIe-1; Pine-Oak-Fescue range site; woodland group 60.

49C-Wamic loam, 5 to 12 percent north slopes. A
representative mapping unit is in the SE1/4NW1/4NW1/4 section
36, T. 2 S., R. 12 E. This soil is on ridgetops in broad, smooth areas.

Included with this soil in mapping were areas of Bald, Bodell,
Hesslan, Skyline, and Frailey soils. These soils make up about 10
percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Pine-Oak-Fescue range site; woodland group
60.

50C-Wamic loam,. 5 to 12 percent south slopes. A representative
mapping unit is in the NE1/4NW1/4NW1/4 section 26, T. 2 S.,
R. 12 E. This soil is in long, irregularly shaped areas and has
south-facing slopes. It has the profile described as representative
of the series.

Included with this soil in mapping were areas of Bald, Bodell,
Hesslan, Skyline, and Frailey soils. These soils make up about 10
percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-5; Oak South Exposure range site.

50D-Wamic loam, 12 to 20 percent slopes. A rep
representative mapping unit is in the SE1/4SE1/4SE1/4 section
14, T. 2 S., R. 14 E. This soil is in irregularly shaped areas.

Included with this soil in mapping were areas of Bald, Bodell,
Hesslan, Skyline, and Frailey soils. These soils make up about 10
percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Pine-Oak-Fescue range site; woodland
group 60.

50E-Wamic loam, 20 to 40 percent slopes. A representative
mapping unit is in the NE1/4NE1/4NE1/4 section 31, T. 2 S., R.
13 E. This soil is in long, broad areas and narrow,
irregularly shaped areas.

Included with this soil in mapping were areas of Bald,
Hesslan, Skyline, and Frailey soils. These soils make up about
10 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability subclass VIe; Pine-Douglas Fir-Sedge range site;
woodland group 6r.

50F-Wamic loam, 40 to 70 percent slopes. A representative
mapping unit is in the NE1/4SW1/4SW1/4 section 10, T. 2 N.,
R. 12 E. This soil is in long, narrow, irregularly shaped areas.
It has a profile similar to the one described as representative of
the series, but the surface layer is darker colored.

Included with this soil in mapping were areas of Bald,
Hesslan, Frailey, and Skyline soils. These soils make up as
much as 20 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability subclass VIIe; Pine-Douglas Fir-Sedge range site;
woodland group 6r.

51D-Wamic-Skyline complex, 2 to 20 percent slopes. A
representative mapping unit is in the NW1/4NW1/NE1/4 section
86, T. 2 S., R. 12 E. This 4complex is about 46 to 70 percent a
Wamic loam and about 16 to 40 percent a Skyline very cobbly
loam. The Wamic soil is on ridgetops or side slopes in circular
or elongated mounds. The Skyline soil is in areas where the
ridgetops break off into. canyons.

Included with this complex in mapping were areas of very
shallow, very stony, and deep stony soils. These soils make up
about 20 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
This complex is used for range and wildlife habitat. Capability
subclass VIe; Wamic soil in Oak South Exposure range site;
Skyline soil in Oak Steep South range site.

Wapinitia Series

The Wapinitia series consists of well drained soils, formed in
loess and volcanic ash on uplands. Slopes are 0 to 36
percent. Elevation is 1,800 to 3,400 feet. In uncultivated
areas, the vegetation is bunchgrasses, forbs, and shrubs. The
average annual precipitation is 13 to 16 inches, the average
annual air temperature is 48° to 60° F, and the frost-free
period is 120 to 170 days at 32° and 170 to 200 days at 28°.

In a representative profile the surface layer is very dark brown
silt loam about 6 inches thick. The upper 13 inches of the subsoil
is very dark brown silt loam, and the lower 10 inches is dark
brown silty clay loam. The upper 7 inches of the substratum is
dark yellowish brown fine sandy loam, and the lower 14 inches
is dark brown clay loam. Basalt bedrock is at a depth of about
60 inches. The surface layer and upper part of the subsoil are
slightly acid, and the lower part of the subsoil and the
substratum is neutral.
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Permeability is moderately slow, and the available
water capacity is 7 to 12 inches. Water-supplying
capacity is 10 to 14 inches. Effective rooting depth is 40 to 60
inches.

These soils are used for small grain, dryfarmed hay,
pasture, range, irrigated crops, and wildlife habitat.

Representative profile of Wapinitia silt loam in an area
of Watama-Wapinitia silt loams, 0 to 5 percent slopes, 50
feet east of graveled county road and 450 feet south of
main irrigation canal in the NW1/4NE1/4SE1/4 section
17, T. 5 S., R. 12 E.:

Ap-0 to 6 inches; very dark brown (10YR 2/2) silt loam, grayish brown (10YR
5/2) dry; weak very fine granular structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; common very fine
tubular pores; slightly acid; abrupt smooth boundary.

B1-6 to 19 inches; very dark brown (10YR 2/2) silt loam, grayish brown (10YR
5/2) dry; weak medium subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; many very fine roots; common very fine and fine
tubular pores; few thin clay films on peds; common noncalcareous nodules 1/4
to 3/4 inch in diameter; slightly acid; clear smooth boundary.

B2t-19 to 29 inches; dark brown (10YR 3/3) silty clay loam, grayish brown (10YR 5/2)
dry; moderate medium subangular blocky structure; hard, firm, sticky and
plastic; many very fine roots; many to common very fine and fine tubular
pores; many thin clay films on peds; common noncalcareous nodules 1/4 to 3/4
inch in diameter; neutral; clear smooth boundary.

IICI-29 to 36 inches; dark yellowish brown (10YR 3/4) fine sandy loam, yellowish
brown (10YR 5/4) dry; massive; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; common fine tubular pores; common clay bridges;
neutral; clear smooth boundary.

IIC2-36 to 50 inches; dark brown (10YR 4/3) clay loam, pale brown (10YR 6/3) dry;
massive; slightly hard, friable, slightly sticky and slightly plastic; many very
fine roots; many fine tubular pores; neutral; abrupt smooth boundary.

IIIR-50 inches; basalt bedrock.
The A horizon is dark grayish brown or grayish brown

when dry and very dark brown or very dark grayish brown when moist. It is silt
loam or loam. The B horizon is grayish brown or brown when dry. It is clay loam
or silty clay loam and is 27 to 35 percent clay. It contains 2 to 5 percent
noncalcareous nodules 1/4 to 3/4 inch in diameter and more than 16 percent
particles coarser textured than very fine sand. The horizon is fine sandy loam, loam, or
clay loam. Depth to basalt bedrock is 40 to 60 inches.

The Wapinitia series is mapped only in complexes with Watama sods. Refer to the
Watama series for a description of these mapping units.

Wapinitia Variant

The Wapinitia variant consists of well drained soils
formed in loess and volcanic ash on uplands. Slopes are 1
to 7 percent. Elevation is 1,800 to 3,400 feet. In
uncultivated areas, the vegetation is bunchgrasses, forbs,
and shrubs. The average annual precipitation is 13 to 16
inches, the average annual air temperature is 48° to 50°
F, and the frost-free period is 120 to 170 days at 32° and 170 to 200
days at 28°.

In a representative profile the surface layer is very
dark brown silt loam about 12 inches thick. The upper
10 inches of the subsoil is very dark grayish brown

silty clay loam, and the lower 31 inches is dark brown
and brown clay. Basalt is at a depth of 53 inches. The
surface layer and subsoil are neutral.

Permeability is slow, and the available water capacity
is 7 to 11.5 inches. Water-supplying capacity is 10 to 13
inches. Effective rooting depth is 40 to 60 inches.

These soils are used for dryfarmed small grain, hay,
pasture, range, and wildlife habitat.

Representative profile of Wapinitia variant silt loam, 1
to 7 percent slopes, 100 feet north of  road in the
SWl/4SE1/4SW1/4 section 28, T. 5 S., R. 12 E.:

Ap1-0 to 5 inches; very dark brown (10YR 2/2) silt loam, dark
brown  (10YR 4dry; weak very fine granular structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine irregular pores; neutral; abrupt
smooth boundary.

Ap2-5 to 12 inches; very dark brown (10YR 2/2) loam, dark brown
(10YR 4/3) dry; moderate fine granular and weak medium
subangular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; common very fine roots; many very

   fine tubular pores; neutral; abrupt smooth boundary.
B1-12 to 22 inches; very dark grayish brown (10YR 3/2) silty clay

loam, dark grayish brown (10YR 4/2) dry; moderate medium
subangular blocky structure; hard, firm, sticky and very plastic;
many very fine roots; many very fine tubular pores; neutral;
abrupt smooth boundary.

IIB21t-22 to 32 inches; dark brown (10YR 3/3) clay, brown (10YR
6/3) dry; weak medium prismatic and strong medium blocky
structure; extremely hard, very firm, very sticky and very
plastic; few very fine roots; few very fine tubular pores;
common thin clay films on peds; 5 percent pebbles 2
millimeters to 3 inches in size; neutral; clear wavy boundary.

IIB22t-32 to 63 inches; brown (10YR 4/3) clay, brown (10YR 5/3)
dry; weak medium prismatic and strong medium blocky
structure; extremely hard, very firm, sticky and very plastic;
few very fine roots; few very fine tubular pores; common
moderately thick clay films on peds; 5 percent pebbles 2
millimeters to 3 inches in size; neutral; abrupt smooth
boundary.

IIIR-53 to 60 inches; basalt.
The A horizon is silt loam or loam. Depth to bedrock

is 40 to 60 inches or more.
52B-Wapinitia variant silt loam, 1 to 7 percent

slopes. A representative mapping unit is in
SW1/4SE1/4SW1/4 section 28, T. 5 S., R. 12 E. This soil
is in narrow, irregularly shaped areas. Slopes average
about 4 percent.

Included with this soil in mapping were areas of
Wapinitia, Watama, and Bakeoven soils. These soils
make up about 10 percent of the unit.

Runoff is slow, and the hazard of erosion is
moderate. Capability unit IIIe-5; Shrubby Rolling Hills range site.

Warden Series

The Warden series consists of well drained soils
formed in a loess mantle over calcareous, silty lacustrine
sediment on terraces. Slopes are 5 to 40 percent.
Elevation is 600 to 1,000 feet. The vegetation is
bunchgrasses, forbs, and shrubs. The average annual
precipitation is about 9 inches, the average annual air
temperature is 51° to 53° F,  and the frost-free period is
130 to 180 days at 32° and 180 to 200 days at 28°.
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In a representative profile the surface layer is very dark grayish
brown and dark brown silt loam about 8 inches thick. The
subsoil is dark brown silt loam about 13 inches thick. The
substratum is dark grayish brown silt loam about 39 inches
thick. The substratum is dark grayish brown silt loam about 39
inches thick. The soil material in the profile is neutral to
strongly alkaline. Lime accumulation is at a depth of 20 to 30
inches.

Permeability is moderate, and the available water capacity is
10 to 12 inches. Water-supplying capacity is 6 to 9 inches.
Effective rooting depth is 40 to 60 inches or more.

These soils are used for hay, pasture, range, and wildlife
habitat.

Representative profile of Warden silt loam, 5 to 40 percent slopes, in
abandoned field 30 feet northeast of Sinamox Road in the
SE1/4SW1/4NE1/4 section 27, T. 2 S., R. 15 E.

A1-0 to 3 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; moderate medium platy structure
parting to weak fine granular; slightly hard, very friable,
slightly sticky and slightly plastic; many very fine roots; many very
fine tubular pores; neutral; abrupt smooth boundary.

A12-3 to 8 inches; dark brown (10YR 3/3) silt loam, grayish brown
(10YR 5/2) dry; weak medium prismatic structure; slightly hard,
very friable, slightly sticky and slightly plastic; many very fine
roots; common fine tubular pores; neutral; abrupt wavy
boundary.

B2-8 to 21 inches; dark brown (10YR 3/3) silt loam, pale brown
(10YR 6/3) dry; weak coarse prismatic structure; soft, very

friable, slightly sticky and slightly plastic; many very fine roots;
many fine tubular pores; mildly alkaline; abrupt wavy boundary.

IIC1ca-21 to 34 inches; dark grayish brown (2.5Y 4/3) silt loam, pale
brown (10YR 613) dry; massive; hard, friable, slightly sticky and
slightly plastic; many very fine roots; many fine tubular pores;
many fine to medium (1/4 to 1 inch) calcareous concretions;
moderately alkaline; strongly calcareous; clear wavy boundary.

IIC2ca-34 to 45 inches; dark grayish brown (2.5Y 4/2) silt loam,
light brownish gray (10YR 6/2) dry; massive; slightly hard,
friable and firm, slightly sticky an slightly plastic; common
very fine roots; many fine tubular pores; strongly alkaline;
strongly calcareous; clear wavy boundary.

IIC3ca-45 to 60 inches; dark grayish brown (2.5Y 4/2) silt loam,
light brownish gray (2.5Y 6/2) dry; massive; hard, friable,
slightly sticky and slightly plastic; few roots; many very fine
irregular pores; strongly alkaline; strongly calcareous.

The A horizon is grayish brown or light brownish gray
when dry. The B horizon is brown or pale brown when dry and dark
brown or dark yellowish brown when moist. The C horizon is light
brownish gray, brown, or pale brown when dry and grayish brown or dark
grayish brown when moist. It is as much as 5 percent calcareous
concretions v4 to I inch in diameter. It is moderately calcareous to
strongly calcareous.

53E-Warden silt loam, 5 to 40 percent slopes. A
representative mapping unit is in the SE1/4SW1/4NE1/4 section
27, T. 2 S., R. 15 E. This soil is in narrow and broad, irregularly
shaped, dissected terraces.

Included with this soil in mapping were areas of Lickskillet and
Wrentham soils. These soils make up as much as 10 percent of the
unit.

Runoff is medium or slow, and the hazard of erosion is slight
to severe. Capability subclass VIe; Silty Terrace range site.

Watama Series

The Watama series consists of well drained soils formed in loess and
volcanic ash on uplands. Slopes are 0 to 35 percent. Elevation is 1,800
to 3,400 feet. In uncultivated areas, the vegetation is
bunchgrasses, forbs, and shrubs. The average annual
precipitation is 13 to 16 inches, the average annual air temperature
is 48° to 50° F, and the frost-free period is 120 to 170 days at 32° and
170 to 200 days at 28°.

In a representative profile the surface layer is very dark brown
and very dark grayish brown silt loam about 10 inches thick. The
upper 14 inches of the subsoil is dark brown loam, and the lower 10
inches is brown clay loam. Basalt bedrock is at a depth of about 34
inches. The soil material in the profile is neutral throughout.

Permeability is moderately slow; and the available water
capacity is 3.5 to 8 inches. water-supplying capacity is 6 to 10
inches. Effective rooting depth is 20 to 40 inches.

These soils are used for dryfarmed small grain, hay,
pasture, range, irrigated crops, and wildlife habitat.

Representative profile of a Watama silt loam in an area of
Watama-Wapinitia silt loams, 0 to 5 percent slopes, 75 feet south
of gravel roast in the NE1/4NWl/4NE1/4 section 16, T. 5 S., R. 12
E.:

A11-0 to 4 inches; very dark brown (10YR 2/2) silt loam, grayish
brown (10YR 6/2) dry; weak fine granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many very fine roots; many
very fine irregular pores; neutral; abrupt smooth boundary.

A12-4 to 10 inches; very dark grayish brown (10YR 3/2) silt loam,
grayish brown (10YR 5/2) dry; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
many very fine roots; many very fine tubular
pores; neutral; clear smooth boundary.

B1-10 to 17 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3) dry;
weak to moderate medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; many very fine
roots; many very fine tubular pores; neutral; clear smooth
boundary.

B21-17 to 24 inches; dark brown (10YR 3/3) heavy loam, brown (10YR
6/3) dry; weak coarse prismatic and moderate medium subangular
blocky structure; very hard, firm, sticky and plastic; common very fine
roots; many very fine tubular pores; common very dark grayish
brown (10YR 3/2) coatings on peds; 2 percent cobbles; neutral; clear
smooth boundary.

B22-24 to 34 inches; brown (10YR 4/3) light clay loam, pale brown (10YR
6/3) dry; weak medium subangular blocky structure; very hard,
firm, sticky and plastic; common very fine roots; many very fine
tubular pores; common dark brown (10YR 3/3) coatings on peds; 2
percent cobbles; neutral; clear smooth boundary.

IIR-34 inches; basalt bedrock.
Depth to basalt bedrock is 20 to 40 inches.

54B-Watama-Wapinitia silt loams, 0 to 5 percent slopes. A
representative mapping unit is in the NE1/4NW1/4NEl/4
section 16, T. 5 S., R. 12 E. This complex is about 55 to 65
percent a Watama silt loam and 25 to 30 percent a Wapinitia silt
loam. These soils are in narrow, irregularly shaped areas. Slopes
average about 3 percent. Both soils have the profile described as
representative of their respective series.

Included with this complex in mapping are areas of
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Bakeoven, Maupin, and Wamic soils. These soils make up as much
as 15 percent of the unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-3 nonirrigated, and IIe-2 irrigated; Shrubby Rolling Hills
range site.

54C-Watama-Wapinitia silt loams, 5 to 12 percent slopes.
A representative mapping unit is in the NW1/4SW1/4SE1/4 section
3, T. 5 S., R. 12 E. This complex is about 65 to 65 percent a
Watama silt loam and 25 to 30 percent a Wapinitia silt loam.
These soils are on ridgetops in long, broad or narrow areas.

Included with this complex in mapping were areas of
Bakeoven, Maupin, and Wamic soils. These soils make up as much as
15 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Shrubby Rolling Hills range site.

54D-Watama-Wapinitia silt loams, 12 to 20 percent slopes.
A representative ma in unit is in the SE1/4SE1/4SW1/4 section 3,
T. 5 S., 12 E. This complex is about 55 to 65 percent a Watama
silt loam and 25 to 35 percent a Wapinitia silt loam. These soils are
in long, narrow, irregularly shaped areas.

Included with this complex in mapping were areas of
Bakeoven, Maupin, and Wamic soils. These soils make up as much
as 15 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Shrubby Rolling Hills Range site.

54E-Watama-Wapinitia silt loams, 20 to 35 percent slopes.
A representative mapping unit is in the NW1/4NE1/4NW1/4
section 3, T. 5 S., R. 12 E. This complex is about 55 to 65 percent a
Watama silt loam and 25 to 35 percent a Wapinitia silt loam.
These soils are in long, narrow, irregularly shaped areas.

Included with this complex in mapping were areas of
Bakeoven, Maupin, and Wamic soils. These soils make up as much
as 15 .percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability unit IVe-2; North Exposure range site.

Wato Series

The Wato series consists of well drained soils formed in loess
on uplands. Slopes are 3 to 35 percent. Elevation is 300 to 1,500
feet. In uncultivated areas, the vegetation is bunchgrasses,
forbs, and shrubs. The average annual precipitation is 12 to
14 inches, the average annual air temperature is 51° to 54° F,
and the frost-free period is 150 to 170 days at 32° and 170 to 210
days at 28°.

In a representative profile the surface layer is very dark grayish
brown very fine sandy loam about 15 inches thick. The subsoil
is dark brown loam about 27 inches thick. The substratum is dark
brown fine sandy loam about 24 inches thick. The soil material
throughout the profile is neutral.

Permeability is moderately rapid, and the available water
capacity is 6 to 10 inches. Water-supplying capacity is 7 to 10 inches.
Effective rooting depth is 40 to 60 inches or more.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

Representative profile of Wato very fine sandy loam, 3 to 7
percent slopes, 150 feet west of road in the
NW1/4NE1/4NW1/4 section 32, T. 2 N., R. 14 E.:

A11-0 to 3 inches; very dark grayish brown (10YR 3/2) very fine sandy
loam, dark grayish brown (10YR 4/2) dry; moderate medium
platy structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine irregular pores;
neutral; clear smooth boundary.

A12-3 to 15 inches; very dark grayish brown (10YR 3/2) very fine
sandy loam, dark grayish brown (10YR 4/2) dry; weak coarse
prismatic structure parting to weak medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine irregular pores; 2 percent
fragments 1 to 2 millimeters in size; neutral; clear smooth
boundary.

B1-15 to 21 inches; dark brown (10YR 3/3) loam, brown (10YR 4/3)
dry; weak medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine irregular an tubular pores;
2 percent fragments 1 to 2 millimeters in size; neutral; clear wavy
boundary.

B2-21 to 42 inches; dark brown (10YR 3/3) loam, brown (10YR 5/3) dry;
weak medium prismatic and weak medium subangular bloc structure;
slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; many very fine tubular pores; 3 percent fragments
I to 2 millimeters in size; neutral; clear smooth boundary.

C1-42 to 52 inches; dark brown (10YR 4/3) fine sandy loam, pale
brown (10YR 6/3) dry; massive; slightly hard, friable, slightly sticky
and slightly plastic; many to common very fine roots; many very
fine tubular pores; 6 percent weathered fragments 1 to 2 millimeters in
size; neutral; clear wavy boundary.

C2-52 to 66 inches; dark brown (10YR 4/3) fine sandy loam, ale brown
(10YR 6/3) dry; massive; slightly hard, friable, slightly sticky and
nonplastic; few very fine roots; 10 percent weathered fragments I
to 2 millimeters in size; neutral; abrupt wavy boundary.

The B horizon is dark brown to brown when dry. It
is very fine sandy loam to loam.

55B-Wato very fine sandy loam, 3 to 7 percent slopes. A
representative mapping unit is in the NW1/4NE1/4NW1/4
section 32, T. 2 N., R. 14 E. This soil is on ridgetops in broad,
irregularly shaped areas. It has the profile described as representative of
the series.

Included with this soil in mapping were areas of Lickskillet,
Walla Walla, Anderly, and Nansene soils. These soils make up
about 5 percent of the unit.

Runoff is slow. The hazard of water erosion is slight or
moderate, and the hazard of soil blowing is moderate. Some
areas are moderately eroded and have lower crop yields than
noneroded areas. Capability unit IIIe-6; Rolling Hills range site.

55C-Wato very fine sandy loam, 7 to 12 percent slopes. A
representative mapping unit is in the SW1/4NE1/4NE1/4 section 3,
T. 2 N., R. 14 E. This soil is on ridgetops in broad, smooth, convex
areas.

Included with this soil in mapping were areas of Lickskillet,
Walls Walla, Anderly, and Nansene soils. These soils make up
about 10 percent of the unit.

Runoff is medium. The hazard of water erosion is moderate.
Capability unit IIIe-6; Rolling Hills range site.

55D-Wato very fine sandy loam, 12 to 20 percent north slopes. A
representative mapping unit is
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in the NE1/4NE1/4NW1/4, section 32, T. 2 N., R. 14 E. This soil is
in long, broad, convex areas.

Included with this soil in mapping were areas of Lickskillet,
Walla Walla, Anderly, and Nansene soils. These soils make up
about 10 percent of the unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-4; Droughty North Exposure range site.

55E-Wato very fine sandy loam, 20 to 35 percent
north slopes. A representative mapping unit is in the
NE1/4SE1/4NW1/4, section 31, T. 2 N., R. 14 E. This soil is in
long, narrow, broad, irregularly shaped areas.

Included with this soil in mapping were areas of Lickskillet,
Walla Walla, Anderly, and Nansene soils. These soils make up as
much as 16 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe.
Capability unit IVe-3 ; North Exposure range site.

Wind River Series

The Wind River series consists of well drained soils formed in
old alluvium on uplands. Slopes are 0 to 30 percent. Elevation is
200 to 800 feet. In uncultivated areas, the vegetation is Douglas-
fir, ponderosa pine, Oregon white oak, forbs, and shrubs. The
average annual precipitation is 20 to 30 inches, the average annual
air temperature is 49° to 52° F, and the frost-free period is 150 to
180 days at 32° and 180 to 210 days at 28°.

In a representative profile the surface layer is very dark
grayish brown fine sandy loam about 10 inches thick. The
subsoil is dark brown fine sandy loam about 34 inches thick.
The substratum is dark yellowish brown sandy loam to a
depth of 60 inches or more. Depth to bedrock is more than 60 inches.
The soil material in the profile ranges from medium acid to
neutral.

Permeability is moderately rapid, and the available water
capacity is 7 to 8 inches. Water-supplying capacity is 10 to 14 inches.
Effective rooting depth is more than 60 inches.

These soils are used for fruit orchards, pasture, range, and
wildlife habitat.

Representative profile of Wind River fine sandy loam, 0 to 8
percent slopes, 400 feet north of Old Columbia River Highway in
the NW1/4SE1/4NW1/4 section 6, T. 2 N., R. 12 E..

Ap1-0 to 6 inches; very dark grayish brown (10YR 3/2) fine sandy
loam, brown (10YR 5/3) dry; weak fine granular structure;
slightly hard, very friable, nonsticky and nonplastic; many very
fine roots; many very fine irregular pores; medium acid; abrupt
smooth boundary.

Ap2-6 to 10 inches, very dark grayish brown (10YR 3/2) fine sandy
loam, brown (10YR 5/3) dry; weak medium subangular blocky
structure; slightly hard, very friable, nonsticky and nonplastic;
many very fine roots; many very fine irregular and tubular
pores; slightly acid; gradual smooth boundary.

B2-10 to 17 inches; dark brown (7.5YR 3/3) fine sandy loam, brown
(10YR 5/3) dry; weak medium subangular blocky structure;
slightly hard, friable, nonsticky and nonplastic; many very fine
roots; few fine tubular pores; neutral; gradual smooth boundary.

B3-17 to 44 inches; dark brown (7.5YR 3/4) fine sandy loam, brown
(10YR 5/4) dry; weak medium subangular blocky structure;
slightly hard, friable, nonsticky and nonplastic; common very
fine roots; many very fine tubular pores; few 1 to 6 centimeter
nodules; neutral; gradual smooth boundary.

C1-44 to 61 inches; dark yellowish brown (10YR 4/4) sandy loam,
brown (10YR 5/4) dry; massive, slightly hard, friable,
nonsticky and nonplastic; common very fine roots; neutral;
clear wavy boundary.

The A horizon is brown, grayish brown, or dark grayish brown when
dry and very dark grayish brown, very dark brown, or dark brown
moist. It is fine sandy loam or sandy loam. The B horizon is brown,
grayish brown, or dark grayish brown when dry and very dark grayish brown,
very dark brown, or dark brown moist. It is fine sandy loam, loam, or
sandy loam. It has weak coarse prismatic or weak coarse or medium
subangular blocky structure. The C horizon is yellowish brown, brown,
or light yellowish brown when dry and dark yellowish brown or brown
moist. It is fine sandy loam, sandy loam, loamy fine sand, or sand and is
0 to 20 percent rock fragments 2 to 5 millimeters in diameter.

56B-Wind River fine sandy loam, 0 to 8 percent slopes. A
representative mapping unit is m the NW1/4SE1/4NW1/4 section
6, T. 2 N., R. 12 E. This soil is on ridgetops in broad, irregularly
shaped areas. It has the profile described as representative of the
series.

Included with this soil in mapping were areas of Chenoweth
and Van Horn soils. These soils make up about 10 percent of the
unit.

Runoff is slow, and the hazard of erosion is slight. Capability
unit IIe-l; Pine-Oak-Fescue range site.

56C-Wind River fine sandy loam, 8 to 12 percent slopes. A
representative map ,ping unit is in the NE1/4NE1/4NW1/4
section 6, T. 2 N., R. 12 E. This soil is on ridgetops in broad,
irregularly shaped areas.

Included with this soil in mapping were areas of Chenoweth
and Van Horn soils. These soils make up about 10 percent of the
unit.

Runoff is medium, and the hazard of erosion is moderate.
Capability unit IIIe-2; Pine-Oak-Fescue range site.

56D-Wind River fine sandy loam, 12 to 30 percent slopes. A
representative mapping unit is in the SE1/4SE1/4SE1/4 section 1,
T. 2 N., R. 11 E. This soil is in long, narrow, irregularly shaped
areas.

Included with this soil in mapping were areas of Chenoweth
and Van Horn soils. These soils make up about 10 percent of the
unit.

Runoff is medium to rapid, and the hazard of erosion is
moderate to severe. Capability unit IVe-1; Pine-Oak Fescue
range site.

Wrentham Series

The Wrentham series consists of well drained soils formed in
loess and basalt colluvium on uplands. Slopes are 35 to 70
percent. Elevation is 1,500 to 3,600 feet. The vegetation is
bunchgrasses forbs, and shrubs. The average annual precipitation
is 10 to 13 inches, the average annual air temperature is 45° to
62° F, and the frost-free period is 60 to 100 days at 32° and 100
to 150 days at 28°.

In a representative profile the surface layer is very dark brown
silt loam about 18 inches thick. The upper
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3 inches of the subsoil is dark brown heavy silt loam, and the
lower 17 inches is dark brown very cobbly silty clay loam. Basalt
bedrock is at a depth of about 38 inches. The soil material in the
profile is mainly neutral, but the lower part of the subsoil is
mildly alkaline.

Permeability is moderately slow, and the available water
capacity is 2.5 to 7 inches. Water-supplying capacity is 6 to 8 inches.
Effective rooting depth is 20 to 40 inches.

These soils are used for range, wildlife habitat, and water
supply.

representative profile of Wrentham silt loam in an area of
Wrentham-Rock outcrop complex, 35 to 70 percent slopes, 20
feet north of Sinamox Road in the SE1/4SE1/4 section 28, T.
2 S., R. 15 E.:

A11-0 to 5 inches; very dark brown (10YR 2/2) silt loam, dark
grayish brown (10YR 4/2) dry; weak very thin platy and weak
fine granular structure; soft, very friable, slightly sticky and
slightly plastic; many very fine roots; few fine and very fine
irregular pores; 5 percent pebbles and 5 percent cobbles;
neutral; clear smooth boundary.

A12-6 to 10 inches; very dark brown (10YR 2/2) silt loam, dark
grayish brown (10YR 4/2) dry; weak coarse prismatic structure
parting to weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; many very fine roots;
common very fine tubular pores; 6 percent pebbles and 5
percent cobbles; neutral; clear smooth boundary.

A13-10 to 18 inches; very dark brown (10YR 2/2 silt loam, dark brown
(10YR 4/3) dry; weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable, slight sticky
and slightly plastic; many very fine roots; many very Pine
tubular pores; 10 percent pebbles and 6 percent cobbles; neutral;
gradual smooth boundary.

B1-I8 to 21 inches; dark brown (7.5YR 3/3) heavy silt loam, brown
(10YR 5/3) dry; moderate medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; many very fine roots; many
very fine tubular pores; 10 percent pebbles and 6 percent cobbles;
neutral; gradual smooth boundary

B21-21 to 32 inches; dark brown (7.5YR 3/3) very cobbly light silty clay
loam, brown (10YR 5/3) dry; moderate medium subangular blocky
structure; hard, firm, sticky and plastic; few very fine roots; many
very fine tubular pores; thin clay films on ped surfaces; 26 percent
pebbles and 26 percent cobbles; neutral; gradual smooth
boundary.

B22-32 to 38 inches; dark brown (7.5YR 3/4) very cobbly silty clay
loam, dark brown (7.5YR 3/4) moist; moderate medium
subangular blocky structure; hard, firm, sticky, plastic; few very
fine roots; many very fine tubular pores; 25 percent pebbles and
40 percent cobbles; 50 to 86 percent basalt fragments 1 to 12
inches in diameter; mildly alkaline; abrupt wavy boundary.

IIR-38 inches; basalt bedrock.
The A horizon is very dark brown or very dark grayish brown

when moist. It is 0 to 25 percent coarse fragments, by volume.
The B horizon is very dark brown or dark brown when moist.
It is heavy silt loam, light silty clay loam, or silty clay loam. It is
18 to 30 percent clay and 50 to 86 percent rock fragments. Depth
to basalt bedrock is 20 to 40 inches.

57F-Wrentham-Rock outcrop complex, 35 to 70 percent
slopes. A representative ma ping unit is in the SE1/4SE1/4NE1/4
section 28, T. 2 S., r. 15 E. This complex is about 50 to 85
percent Wrentham silt loam and 10 to 35 percent Rock outcrop.
It is in long, narrow

areas and has north-facing slopes (fig. 7). The Wrentham soil has
the profile described as representative of the series.

Included with this complex in mapping were areas of Cantala,
Condom Bakeoven, and Lick Lickskillet soils. These soils make up
as much as 15 percent of the unit.

Runoff is rapid, and the hazard of erosion is severe. Capability
subclass VIIs ; Wrentham soil in Steep North range site. Rock
outcrop not in a range site.

Use and Management o f the Soils

In this section some principles for the management of cropland
are described, the soils are grouped into capability units according
to the capability classification used by the Soil Conservation
Service, yields of principal crops are estimated, and the
management of soils when used for range, woodland and
windbreaks, wildlife, recreational development, and engineering is
discussed.

Crops and Pasture

Under the grain-fallow system of farming used in the survey
area, the major management needs are controlling erosion,
conserving moisture, preserving soil structure and tilth,
maintaining the organic-matter content and the supply of plant
nutrients, using proper silage, managing crop residues, using a
suitable cropping system, controlling annual and perennial
weeds, and using commercial fertilizer and amendments as
needed. Soils that have slopes of more than 7 percent require
intensive conservation practices to keep annual soil losses less than
about 4 or 5 tone per acre. Each field needs to be evaluated for the best
combination of alternative treatments to control erosion and
maintain crop yields. Irrigated cropland needs proper irrigation
management and soil protection against erosion. Onsite technical
assistance is available from the Soil Conservation Service.

Management needs

Different soils require different treatments, and the same soil may
require different treatment from year to year or from crop to crop.
The basic management needs for grain summer fallow are described
in the following paragraphs.

Conserving moisture.-Many cultivated soils in Wasco County,
Oregon. Northern Part, are limited in productivity because of
inadequate moisture. It is important, therefore, to conserve and use
efficiently all available moisture. During the fallow season,
evaporation losses can be kept to a minimum by maintaining a
cloddy surface mulch and tilling only enough to control weeds.

Controlling erosion. -This is a most urgent need. Many of the
soils are shallow or only moderately deep. Further erosion reduces
the ability of the soils to store moisture and supply nutrients, and
continued erosion so reduces their productivity that in time they are
suitable only for low-producing range or pasture. Erosion
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Figure 7: The north-facing soil is Wrentham-Rock outcrop complex, 35 to 70 percent slopes (mostly on right side of hill in center of
background), the land on the right is Rock outcrop-Rubble land complex, and the south-facing soil is Lickskillet extremely stony loam, 40 to
70 percent slopes (mostly on left side of hill in center of background). The

reduces yields and results in sedimentation downstream.
Minimum or cloddy tillage, maintenance of organic-matter
content, preservation of soil structure, and installation of such
practices as diversions and grassed waterways help to control
erosion.

Preserving soil structure.-Proper tillage and maintenance of the
organic-matter content are the two principal factors in preserving
soil structure. Excessive tillage while the soil is fallow tends to
destroy organic matter and soil aggregates. This reduces the
free movement of water, air, and roots through the soil.

Maintaining organic-matter content: Organic matter is the
partly decomposed remains of plants and soil organisms. The
organic-matter content of the surface layer of the soils of the
survey area ranges from a high of 3 or 4 percent under native
plant cover to a low of 1 or 2 percent after a long period of
cultivation.

Organic matter binds soil particles together in aggregate and
thus helps to preserve soil structure. It is the source of most of the
available nitrogen in the soil and also supplies other plant
nutrients, such as phos-

phorus and sulfur. The decomposition of organic matter
releases nutrients in a form available to plants.

The organic matter in the soil is constantly decomposing.
Therefore, the supply must be renewed regularly and often.
An adequate supply can be maintained by:

1. Returning all crop residues to the soil. Crop residues are the
main source of organic matter. The organic matter is
lost if residues are burned or otherwise destroyed or
removed.

2. Using commercial fertilizers to balance plant and soil
organism requirements in relation to available
moisture.

3. Growing grass and legumes in a rotation.

Supplying plant nutrients.-Nitrogen fertilizer is used on all but
the driest and shallowest cultivated soils in the survey area.
Sulfur is used on about one-third of the dryfarmed areas and on
all irrigated crops, particularly alfalfa. Phosphate fertilizers
are used on most irrigated soils but only in a minor amount on
dry-
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farmed soils. Boron is commonly needed for good alfalfa
production. Most other plant nutrients are adequate. Soil tests and
Oregon State University fertilizer guides are available and useful
for specific crops.

Grasses and legumes can be used for rotation hay or pasture.
Grasses and legumes seeded on summer-fallow or in spring of the
stubble year generally can be used for forage the second year.

Plowing up the grass-legume sod and rotating to other fields
Weed control.-Mechanical and chemical control of annual and
perennial weeds are widely used. A persistent weed control
program is needed. Control of cheatgrass, grain, rye, and
morning glory is especially important.

Providing proper irrigation water management. Better water
management by sprinkler irrigation can be accomplished by
rough leveling to eliminate pockets, sharp breaks, and other
irregularities. Properly designed and operated sprinkler
systems are essential to good water management. Such soil
properties as intake rate, available water capacity, and
permeability are important for properly designed systems.
Leveling is needed on all soils before surface irrigation. If
soils are properly leveled, water moves quickly and evenly
over a field and wets the root zone to a uniform depth.
Properly designed ditches and structures are essential to
uniform water distribution. After the first leveling, floating
is needed periodically to eliminate high spots and fill low
spots, so that crops can be irrigated uniformly without wasting
water. Ordinarily, several years of floating are required before a
field is properly leveled and distribution of water is fast and
efficient.

Cropping systems
A cropping system can be a regular rotation of different

crops, in which the crops follow each other in a definite
order, or it can consist of only one crop grown year after year. The
number and variety of cropping systems in the survey area are
limited by the low precipitation and the shortage of irrigation
water. The principal cropping system is grain and fallow.
Another dryfarmed cropping system is grass or grass and alfalfa
rotated with grain or grain and fallow.

Fallow cropping system.-Most of the cropland in the survey
area is used for summer-fallow grain farming. In summer-fallow
dryfarming, the soil is kept free of vegetation during one crop
season in order to store additional moisture for the growth and
yield of a crop the following season. This practice also helps
to control weeds and conserves plant nutrients.

The most common method of fallowing is to leave crop
stubble standing during the winter. The soil is tilled in February,
March, or April, before the weeds have removed much of the
moisture and before the surface layer becomes too dry. Tillage is
also performed during the summer to keep the soil free of
weeds and to prepare a seedbed for fall planting.

Only about a third of the precipitation that occurs during a 2-
year period is utilized by crops. Water losses through
evaporation from fallow soils are high, and in certain years runoff
is rapid because of slow infiltration on finely tilled seedbeds or
frozen ground.

Grass-Legume rotation.-A small acreage in the survey area is
utilized for a rotation of grass and legume. with grain and fallow.
This rotation is used to improve fertility, increase the rate of water
infiltration, ant reduce soil erosion.

needs to be done at about the time of maximum root growth.
Experiments at the Sherman Branch Experiment Station show
maximum root growth of suited species is reached in about 4
years. Soils used for grass-legume rotations are plowed in 4 or 5
years and then reseeded to grain.

A successful grass-legume seeding depends on a firm seedbed,
a suitable seed mixture, and proper seeding. The success of the
rotation depends on fitting the rotation in with other rotations on
the rest of the farm. Recommendations for grass-legume varieties
and seeding rates are available from the County Extension Agent
and the Soil Conservation Service.

Irrigated cropping systems.-Chenoweth, Cherryhill, Van Horn,
Walls Walla, and Wind River soils adjacent to the Columbia River
are suited to apples, peaches, apricots, and sweet cherries.
Irrigation water is provided by wells and from the Columbia River.

Cover crops are grown in orchards to control erosion. Suitable
cover crops are barley or wheat, alone or grown with a legume, such as
hairy vetch, common vetch, or peas. The cover crop is disked or
mowed in the spring to conserve moisture, and enough residue
is left on the surface to control erosion.

The acreage in irrigated hay and pasture has increased during
the past 10 years. Irrigated forage is grown along the bottom lands
adjacent to streams or in areas where wells or irrigation dams have
been constructed.

Alfalfa is the principal legume grown for hay. It is grown alone
or in combination with suitable grasses. Yields are good throughout a
wide range of conditions. Seed mixtures for hay or pasture are
provided by the Extension Service and the Soil Conservation
Service.

Good stands, adequate irrigation and fertilization, and
controlled grazing are essential for high yields of pasture crops
and hay. Sulfur is needed annually on alfalfa. Soil tests can be made
to determine the need for phosphorus and boron. Irrigated grass
pastures need nitrogen fertilizer each year. Irrigated grass-
legume pastures may need sulfur and phosphorus.

Management of grazing is essential for high yields. Good
management increases yields, reduces selective grazing, cuts forage
wastes, and controls the quality of the forage. Pastures can be
divided, and grazing rotated every 2 to 4 days in several
pastures to allow 3 to 4 weeks of regrowth.

Capability grouping
Capability grouping shows, in a general way, the suitability of soils

for most kinds of field trope. The soils are grouped according to
their limitations when used for field crops, the rink of damage
when they are so used, and the way they respond to treatment.
The grouping does not take into account major and generally
expensive landforming that would change elope, depth, or other
characteristics of the soils; does not
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take into consideration possible but unlikely major reclamation
,projects; and does not apply to some crops that require special
management.

Those familiar with the capability classification can infer from it
much about the behavior of soils when used for other purposes,
but this classification is not a substitute for interpretations
designed to show suitability and limitations of groups of soils for
range, for forest trees, or for engineering.

In the capability system, the kinds of soils are grouped at
three levels: the capability class, the subclass, and the unit. These
are discussed in the following paragraphs.

CAPABILITY CLASSES, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indicate
progressively greater limitations and narrower choices for
practical use, defined as follows

Class I soils have few limitations that restrict their use.
Class II soils have moderate limitations that reduce the

choice of plants or require moderate conservation
practices.

Class III soils have severe limitations that reduce the choice
of plants, require special conservation practices, or both.

Class IV soils have very severe limitations that reduce the
choice of ants, require very careful management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use
largely to pasture, range, woodland, or wildlife
habitat. (None in survey area.)

Class VI soils have severe limitations that make them
generally unsuitable for cultivation and limit their use
largely to pasture, range, woodland, or wildlife
habitat.

Class VII soils have very severe limitations that make them
unsuitable for cultivation and that restrict their use largely
to pasture, range, woodland, or wildlife habitat.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and restrict
their use to recreation, wildlife, water supply, or
esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, w, s, or c,
to the class numeral, for example, IIw. The letter e indicates
that the main limitation is risk of erosion; w that water in or on
the soil interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial drainage);
s that the soil is limited mainly because it is shallow,
droughty, or stony; and c, used in only some parts of the United
States, that the chief limitation is climate that is too cold or too
dry.

In class I there are no subclasses, because the soils of this
class have few limitations. Class V can contain, at the most,
only the subclasses indicated by w, s, and c, because the soils in
class V are subject to little or no erosion, though they have other
limitations that restrict their use largely to pasture, range,
woodland, wildlife habitat, or recreation.

CAPABILITY UNITS are soil groups within the subclasses.
The soils in one capability unit are enough alike to be suited to the
same crops and pasture plants, to require similar management,
and to have similar productivity and other responses to
management. Thus, the capability unit is a convenient
grouping for making many statements about management of
soils. Capability units are generally designated by. adding an
Arabic numeral to the subclass symbol, for example, IIw-1 or IIIe-2.
Thus, in one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates the
subclass, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identifies the
capability unit within each subclass. In this survey, only the
cultivated soils are grouped at three levels. The noncultivated
soils are grouped at two levels, in capability subclasses.

In the following pages the capability unite in the survey area
are described. The names of soil series represented in a
capability unit are given in the description of the capability unit,
but this does not mean that all the soils of a given aeries appear in
the unit. To find the capability unit or subclass in which a soil
has been placed, refer to the "Guide to Mapping Units" at the back
of this survey.

CAPABILITY UNIT I-1
This capability unit consists of soils in the Endersby and

Hermiston series. These soils are somewhat excessively drained or
well drained loams and silt loams. Slopes are 0 to 3 percent. The
annual precipitation is 10 to 14 inches. The frost-free period is
130 to 180 days at 32° F and 180 to 200 days at 28 .

Permeability is moderate or moderately rapid, and the available
water capacity is 6.6 to 12.6 inches. Water-supplying capacity is
8 to 13 inches. Typically, roots penetrate to a depth of 40 to
more than 60 inches. Runoff is slow, and the hazard of erosion is
alight.

These soils are used for irrigated crops and wildlife habitat.
Irrigated alfalfa or alfalfa and grass is grown for hay,

which is used for sale or winter feed. Some haylands are used for
aftermath grazing in the fall. However, grazing is generally
avoided to maintain the vigor of alfalfa. Hay is generally
grown 6 to 8 years, and grain is grown the next year. Alfalfa
generally needs annual application of sulfur or gypsum and, on
some fields, phosphorus and boron. Soil teats can determine amounts
needed. The first cutting of alfalfa should be at the full bud stage,
the second cutting at the 1/10 to 1/2 bloom stage, and the third
cutting 4 to 6 weeks before the last killing frost.

Irrigation water is available from streamflow until late in June
but in several areas dams impound water for use throughout the
summer. Irrigation methods include sprinkler, border, contour
furrow, and wild flooding.

CAPAB ILITY UNIT IIe - 1
This capability unit consists of soils in the Chenoweth,

Cherryhill, Van Horn, and Wind River aeries. These soils are
well drained fine sandy loams, silt
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loams, and loams. Slopes are 0 to 8 percent. The annual
precipitation is 14 to 30 inches. The frost-free period is 140 to
210 days at 32° F and 170 to 250 days at 28°.

Permeability is moderately rapid to moderately slow, and the
available water capacity is 6.5 to 11 inches. Water-supplying
capacity is 8 to 15 inches. Typically, roots penetrate to a depth of
40 to 60 inches or more. Runoff is slow, and the hazard of
erosion is slight.

These soils are used for fruit orchards, hay, pasture, and
wildlife habitat.

Cover crops are used in orchards as a source of organic
matter. An annual grain or mixed grain and legume cover crop is
common, but some perennials are used where irrigation
water is adequate. Spring mowing or disking reduces the
cover crop and conserves soil moisture. The cover crop is
fertilized as follows.

For mature bearing trees, 100 pounds per acre of nitrogen is
applied late in winter or early in spring in one application, 6 to 8
pounds of zinc in a spray, and 2 to 3 pounds of boron in a spray.

For trees less than 10 years old, 1/4 pound of nitrogen per tree
is applied in a split application late in winter or early in spring
and a second application in June.

Irrigated cherries commonly are planted in a diamond pattern.
The trees are spaced 30 feet by 30 feet, and 56 trees can be
planted per acre. Only 48 trees per acre can be planted in a square
pattern at the same spacing.

Systematic pruning is practiced. Harvesting is mostly done by
hand. Rigorous and timely spraying for cherry fruit fly and other
insects and diseases is necessary.

CAPABILITY UNIT II-2
This capability unit consists of soils in the Maupin, Maupin

variant, Watama, and Wapinitia series. These soils are well
drained silt loams and loams. Slopes are 0 to 5 percent. The
annual precipitation is 10 to 16 inches. The frost-free period is
120 to 170 days at 32° F and 170 to 200 days at 28 .

Permeability is moderate or moderately slow, and the available
water capacity is 3 to 12 inches. Water-supplying capacity is 6 to
14 inches. Typically, roots penetrate to a depth of 20 to 60
inches. Runoff is slow, and the hazard of erosion is slight.

These soils are used for irrigated hay, pasture, grain, and
wildlife habitat.

Irrigated alfalfa or alfalfa and grass is grown for hay, which is
used for sale or winter feed. Some haylands are used for aftermath
grazing in the fall. However, grazing is generally avoided to
maintain the vigor of alfalfa. Hay is generally grown 5 to 8
years, and then grain is grown the next year. Alfalfa generally
needs annual application of sulfur or gypsum and, on some fields,
phosphorus and boron. Soil tests can determine amounts needed.
The first cutting of alfalfa should be done at the full bud stage,
the second cutting at the 1/10 to 1/2 bloom stage, and the third
cutting 4 to 6 weeks before the last killing frost.
    Irrigation water is available from streamflow until

late in June, but in several areas dams impound water for use
throughout the summer. Good irrigation water management is
important. Irrigation methods include sprinkler, border, contour
furrow, and wild flooding. Some fields adjoining streams need
streambank protection.

CAPABILITY UNIT IIe-3
This capability unit consists of soils in the Cantala, Dufur,

Endersby, Hermiston, Maupin, Maupin variant, Walla Walla,
Watama, and Wapinitia series. These soils are somewhat
excessively drained and well drained silt loams and loams. Slopes
are 0 to 7 percent. The annual precipitation is 10 to 14 inches. The frost-
free period is 100 to 170 days at 32° F and 150 to 210 days at 28°.

Permeability is moderate, and the available water capacity is 7
to 15 inches. Water-supplying capacity is 5 to 13 inches.
Typically, roots penetrate to a depth of 40 to 60 inches or more.
Runoff is slow, and the hazard of erosion is slight.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or by
using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on some
soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. At higher elevations early fall seeding is needed to ensure
a stand. Annual broadleaf weeds are generally controlled in
the fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by use of chemicals and mechanical
practices. Grain is harvested in bulk, and the straw is scattered or
dumped.

Straw scattering at harvest is helpful in erosion control. Cloddy
fallow and minimum tillage increases water intake and reduces soil
erosion.

CAPABILITY UNIT II-1
The only soil in this capability unit is Pedigo silt loam. It is a

somewhat poorly drained soil. Slopes are 0 to 3 percent. The
annual precipitation is 10 to 13 inches. The frost-free period is 130 to
180 days at 32° F and 180 to 200 days at 28°.

Permeability is moderate, and the available water capacity is 10
to 11 inches. Water-supplying capacity is 9 to 13 inches. Typically, roots
penetrate to a depth of more than 60 inches. Runoff is, slow, and the
hazard of erosion is slight.

This soil is used for irrigated hay, pasture, dryfarmed grain, and
wildlife habitat.

Irrigated alfalfa or alfalfa and grass is grown for hay,
which is used for sale or winter feed. Some haylands are used for
aftermath grazing in the fall. However, grazing is generally
avoided to maintain the vigor of alfalfa. Hay is generally grown
for 5 to 8 years and
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then grain is grown the next year. Alfalfa generally needs
annual application of sulfur or gypsum and, on some fields,
phosphorus and boron. Soil tests can determine amounts
needed. The first cutting of alfalfa should be done at the full
bud stage, the second cutting at 1/10 to 1/2 bloom stage, and the
third cutting 4 to 6 weeks before the last killing frost.

Irrigation water is available from streamflow until late in June,
but in several areas dams impound water for use throughout the
summer. Good irrigation water management is important.
Irrigation methods include sprinkler, border, contour furrow,
and wild flooding. Some fields adjoining streams need
streambank protection.

A grain-fallow system of dryfarming is commonly used. In the
flow year a seedbed is prepared in the spring by plowing or
by using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed in some
soils.

Several winter wheat varieties are suitable. Annual broadleaf
weeds are generally controlled in the fall or spring depending on
weather, crops, and weed size. Perennial weeds are controlled by use
of chemicals and mechanical practices. Grain is harvested in
bulk, and the straw is scattered or dumped.

CAPABILITY UNIT IIIe-1
This capability unit consists of soils in the Cantala, Dufur,

Walla Walla, and Wamic series. These soils are well drained silt
roams and loams. Slopes are 1 to 12 percent. The annual
precipitation is 10 to 14 inches. The frost-free period is 100 to
170 days at 32° F and 160 to 210 days at 28°.

Permeability is moderate or moderately slow, and the available
water capacity is 6 to 12 inches. Water-supplying capacity is 8 to
12 inches. Typically, roots penetrate to a depth of 40 to 60 inches
or more. Runoff is slow or medium, and the hazard of erosion is
slight or moderate.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
flow year a seedbed is prepared in the spring by plowing or
by using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on
some soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. At higher elevations early fall seeding is needed to
ensure a stand. Annual broadleaf weeds are generally
controlled in the fall or spring depending on weather, crops,
and weed size. Perennial weeds are controlled by use of chemicals
and mechanical practices. Grain is harvested in bulk, and the
straw is scattered or dumped.

Straw scattering at harvest, cloddy fallow and minimum
tillage, and contour farming are needed to keep soil erosion
losses to less than about 4 to 6 tons per acre per year.

CAPABILITY UNIT IIIe-2
This capability unit consists of soils in the Chenoweth,

Cherryhill, Van Horn, and Wind River series. These soils are
well drained silt roams, fine sandy roams, and loams. Slopes are
7 to 20 percent. The annual precipitation is 14 to 30
inches. The frost-free period is 140 to 210 days at 32° F and
170 to 260 days at 28°.

Permeability is moderately rapid to moderately slow, and the
available water capacity is 7 to 11 inches. Water-supplying
capacity is 8 to 15 inches. Typically, roots penetrate to a depth
of 40 to 60 inches or more. Runoff is medium, and the hazard of
erosion is moderate.

These soils are used for fruit orchards, hay, pasture, and
wildlife habitat.

Cover crops are used in orchards for erosion control and as a
source of organic matter. An annual grain or mixed grain and
legume cover crop is common, but some perennials are used
where irrigation water is adequate. Spring mowing or disking
reduces the cover crop and conserves soil moisture. The cover
crop is fertilized as follows.

For mature bearing trees, 100 pounds per acre of nitrogen is
applied late in winter and early in s ring in one application, 6 to 8
pounds of zinc in a spray, and 2 to 3 pounds of boron in a
spray.

For trees less than 10 years old, 1/4 pound of nitrogen per tree
is applied in a split application late in winter or early in spring
and a second application in June.

Irrigated cherries are commonly planted in a diamond pattern.
The trees are spaced 30 feet by 30 feet, and 66 trees can be
planted per acre. Only 48 trees per acre can be planted in a square
pattern at the same spacing.

Systematic pruning is practiced. Harvesting is mostly done by
hand. Rigorous and timely spraying for cherry fruit fly and other
insects and diseases is necessary.

CAPABILITY UNIT IIIe-3
The only soil in this capability unit is Sinamox silt loam, 1 to

7 percent slopes. It is a well drained soil. The annual
precipitation is 10 to 12 inches. The frost-free period is 120 to
170 days at 32° F and 170 to 200 days at 28°.

Permeability is moderately slow, and the available water
capacity is 5 to 11 inches. Water-supplying capacity is 6 to 9
inches. Typically, roots penetrate to a depth of 40 to more than
60 inches. Runoff is slow, and the hazard of erosion is slight.

This soil is used for dryfarmed small grain, hay, pasture, range,
and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in spring by plowing or by
using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders.
Nitrogen fertilizer is applied in the fallow year. Sulfur is needed
on some soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce
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water erosion during the winter. At higher elevations early fall
seeding is needed to ensure a stand. Annual broadleaf weeds are
generally controlled in fall or spring depending on weather, crops,
and weed size. Perennial weeds are controlled by use of chemicals
and mechanical practices. Grain is harvested in bulk, and the
straw is scattered or dumped.

Straw scattering at harvest, clod fallow and minimum tillage,
and contour farming are needed to keep soil erosion losses to
less than about 4 or 5 tons per acre per year.

CAPABIUTY UNIT IIIe-4
This capability unit consists of soils in the Cantala, Dufur,

Walla Walla, Wamic, Watama, Wapinitia, and Wato series.
These soils are well drained silt loams, loams, and very fine
sandy loams. The frost-free period is 100 to 170 days at 32° F.

Permeability is moderately rapid to moderately slow, and the
available water capacity is 6 to 12 inches. Water-supplying
capacity is 6 to 14 inches. Typically, roots penetrate to a depth
of 20 to more than 60 inches. Runoff is medium, and the hazard
of erosion is moderate.

These soils are used for dryfarmed small grain, hay, pasture,
and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or by
using dikes, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on
some soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. Annual broadleaf weeds are generally controlled in
the fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by use of chemicals and
mechanical practices. Grain is harvested in bulk, and the straw is
scattered or dumped.

Combinations of straw scattering at harvest, cloddy fallow and
minimum tillage, diversion terraces where slopes are as much
as 18 percent, contour farming, and as much as 1,700 pounds of
crop residue per acre on the soil surface during winter are needed
to keep soil erosion losses to less than about 4 or 5 tons per acre
per year.

CAPABILITY UNIT IIIe-5
This capability unit consists of soils in the Anderly, Condom

Duart, Maupin, Sinamox, Wamic, and Wapinitia variant series.
These soils are well drained loams and silt loams. Slopes are 1 to
20 percent. The annual precipitation is 10 to 20 inches. The
frost-free period is 100 to 170 days at 32° F.

Permeability is slow to moderate, and the available water
capacity is 3 to 11 inches. Water-supplying capacity is 6 to 13
inches. Typically, roots penetrate to a depth of 20 to more than
60 inches. Runoff is slow or medium, and the hazard of erosion
is slight or moderate.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or
by using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on some
soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. At higher elevations early fall seeding is needed to ensure
a stand. Annual broadleaf weeds are generally controlled in
the fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by use of chemicals and mechanical
practices. Grain is harvested in bulk, and the straw is scattered or
dumped.

Combinations of straw scattering at harvest, clod fallow and
minimum tillage, diversion terraces, contour farming, and as
much as 1,000 pounds of crop residue per acre on the soil surface
during winter are needed to keep soil erosion losses to less than
about 4 or 5 tons per acre per year.

CAPABILITY UNIT IIIe-6
This capability unit consists of soils in the Wato series. These

soils are well drained very fine sandy loam. Slopes are 3 to 12
percent. The annual precipitation is 12 to 14 inches. The frost-
free period is 150 to 170 days at 32° F and 170 to 210 days at 28
.

Permeability is moderately rapid, and the available water capacity
is 6 to 10 inches. Water-supplying capacity is 7 to 10 inches. Typically,
roots penetrate to a depth of 40 to more than 60 inches. Runoff is
slow or medium. The hazard of water erosion is slight or moderate,
and the hazard of soil blowing is moderate. Some areas are moderately
eroded.

These soils are used for dryfarmed small grain, hay, pasture,
and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or by
using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on some
soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. Annual broadleaf weeds are generally controlled in the
fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by use of chemicals and mechanical
practices. Grain is harvested in bulk, and the straw is scattered or
dumped.

Combinations of straw scattering at harvest, cloddy fallow and
minimum tillage, diversion terraces, contour farming, and about
1,000 pounds of crop residue per acre on an established crop are needed
on the soil surface at all times to keep water erosion and soil
blowing losses to less than about 4 or 5 tons per acre per year.
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CAPABILITY UNIT IIIe-7
This capability unit consists of soils in the Anderly and

Sinamox series. These soils are well drained silt loams.
Slopes are 12 to 20 percent. The annual precipitation is 10 to 14
inches. The frost-free period is 120 to 170 days at 32° F and
170 to 210 days at 28 .

Permeability is moderate or moderately slow, and the available
water capacity is from 3 to 11 inches. Water-supplying capacity
is 6 to 9 inches. Typically, roots penetrate to a depth of 20 to
more than 60 inches. Runoff is medium, and the hazard of
erosion is moderate.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or by
using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on
some soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. Annual broadleaf weeds are generally controlled in the
fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by use of chemicals and
mechanical practices. Grain is harvested in bulk, and the straw is
scattered or dumped.

Combinations of straw scattering at harvest, cloddy fallow and
minimum tillage, diversion terraces, contour farming, as much as
2,100 pounds of crop residue per acre on the soil surface over
winter, or conversion to permanent pasture or hay are needed to
keep soil erosion losses to less than about 4 or 5 tons per acre per
year.

CAPABILITY UNIT IIIw-1
This capability unit consists of soils in the Quincy and Tygh

series. These soils are loamy fine sands and fine sandy loams.
They are subject to seasonal flooding or have a water table at a
depth of 40 to 60 inches. Slopes are 0 to 3 percent. The annual
precipitation is 10 to 20 inches. The frost-free period is 120 to 170
days at 32° F and 150 to 200 days at 28°.

Permeability is rapid or moderately rapid, and the available water
capacity is 3 to 8 inches. Water-supplying capacity is variable
and depends upon depth to the water table. Typically, roots
penetrate to a depth of 40 to more than 60 inches. Runoff is slow,
and the hazard of erosion is slight.

These soils are used for irrigated grain, hay, pasture,
dryfarmed grain, and wildlife habitat.

Irrigated alfalfa or alfalfa and grass is grown for hay, which is
used for sale or winter feed. Some haylands are used for aftermath
grazing in the fall. However, grazing is generally avoided to
maintain the vigor of alfalfa. Hay is generally grown for 5 to
8 years, and then grain is grown the next year. Alfalfa needs
annual application of sulfur or gypsum and, on some fields,
phosphorus and boron. Soil tests can determine amounts needed.
The first cutting of alfalfa should be at the full bud stage, the
second cutting at the 1/10 to

1/2 bloom stage, and the third cutting 4 to 6 weeks before the last
killing frost.

Irrigation water is available from streamflow until late in June,
but in several areas dams impound water for use throughout the
summer. Good irrigation water management is important.
Irrigation methods include sprinkler, border, contour furrow,
and wild flooding. Some fields adjoining streams need.
streambank protection, and some fields need protection against
flooding. A water table confines roots to a depth of less than 40
to 60 inches unless additional drainage is provided.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or by using
disks, sweeps, or chisels. Weeds are controlled and soil moisture
is retained through the use of rod weeders. Nitrogen fertilizer is
applied in the fallow year. Sulfur is needed on some soils.

Several winter wheat varieties are suitable. Annual broadleaf
weeds are generally controlled in the fall or spring depending on
weather, crops, and weed size. Perennial weeds are controlled by use
of chemicals and mechanical practices. Grain is harvested in
bulk, and the straw is scattered or dumped.

CAPABILITY UNIT IVe-1
This capability unit consists of soils in the Chenoweth,

Cherryhill, Van Horn, and Wind River series. These soils are well
drained loams, silt loams, and fine sandy loams. Slopes are 12 to
35 percent. The annual precipitation is 14 to 30 inches. The frost-
free period is 140 to 210 days at 32° F.

Permeability is moderately slow to moderately rapid, and the
available water capacity is 7 to 9 inches. Water-supplying
capacity is 8 to 15 inches. Typically, roots penetrate to a depth of
more than 60 inches. Runoff is medium or rapid, and the hazard of
erosion is moderate or severe.

These soils are used for fruit orchards, pasture, range, and
wildlife habitat.

Cover crops are essential in orchards for erosion control, and
they also provide a source of organic matter. An annual grain or
mixed grain and legume cover crop is common, but perennials
are better suited for erosion control. If adequate irrigation water is
available, mowing alone is sufficient to reduce the cover crop.
Conservation of soil moisture is necessary in nonirrigated
orchards. The cover crop is fertilized as follows.

For mature bearing trees, 100 pounds per acre of nitrogen is
applied late in winter or early in spring in one application, 6 to 8
pounds of zinc in a spray, 2 to 3 pounds of boron in a spray.

For young trees less than 10 years old, I/ -  pound of nitrogen per
tree is applied in a split application late in winter or early in
spring and a second application in June.

Irrigated cherries are commonly planted in a diamond pattern.
The trees are spaced 30 feet by 30 feet, and 56 trees can be
planted per acre. Only 48 trees per acre can be planted in a square
pattern at the same spacing.
     Systematic pruning is practiced. Harvesting is most-
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ly done by hand. Rigorous and timely spraying for cherry fruit
fly and other insects and diseases is necessary.

CAPABILITY UNIT IVe-2
This capability unit consists of soils in the Dufur, Walla Walla,

Watama, and Wapinitia series. These soils are well drained silt
loams. Slopes are 20 to 40 percent. The annual precipitation is
12 to 16 inches. The frost-free period is 120 to 170 days at 32°
F and 170 to 200 days at 28°.

Permeability is moderate or moderately slow, and the available
water capacity is 4 to 12 inches. Water-supplying capacity is 6 to
14 inches. Typically, roots penetrate to a depth of 20 to 60
inches. Runoff is rapid, and the hazard of erosion is severe.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the ring by lowing or by
using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on
some soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. Annual broadleaf weeds are generally controlled in the
fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by chemicals and mechanical
practices. Grain is harvested in bulk, and the straw is scattered
or dumped.

Combinations of straw scattering at harvest, cloddy fallow and
minimum tillage, diversion terraces where slopes are as much
as 18 percent, contour farming, and as much as 2,500 pounds of
crop residue per acre on the soil surface during winter or
conversion to permanent pasture or hay are needed to keep soil
erosion losses to less than about 4 or 5 tons per acre per year.

CAPABILITY UNIT IVe-3
This capability unit consists of soils in the Cantata, Walla

Walla, and Wato series. These soils are well drained silt loams
and very fine sandy loams. Slopes are 20 to 35 percent. The annual
precipitation is 10 to 14 inches. The frost-free period is 100 to 170
days at 32° F and 150 to 210 days at 28°.

Permeability is moderate or moderately rapid, and the
available water capacity is 6 to 12 inches. Water-supplying
capacity is 8 to 12 inches. Typically, roots penetrate to a depth of
40 to more than 60 inches. Runoff is rapid, and the hazard of
erosion is severe.

These soils are used for dryfarmed small grain, hay, pasture,
range, and wildlife habitat.

A grain-fallow system of dryfarming is commonly used. In the
fallow year a seedbed is prepared in the spring by plowing or by
using disks, sweeps, or chisels. Weeds are controlled and soil
moisture is retained through the use of rod weeders. Nitrogen
fertilizer is applied in the fallow year. Sulfur is needed on
some soils.

Several winter wheat varieties are suitable. Early fall seeding
provides extra cover and helps reduce water erosion during the
winter. Annual broadleaf weeds are generally controlled in the
fall or spring depending on weather, crops, and weed size.
Perennial weeds are controlled by use of chemicals and
mechanical practices. Grain is harvested in bulk, and the straw
is scattered or dumped.

Combinations of straw scattering at harvest, cloddy fallow and
minimum tillage, diversion terraces where slopes are as much as
18 percent, contour farming, and as much as 2,800 pounds of
crop residue per acre on the soil surface over winter or
conversion to permanent pasture or hay are needed to keep soil
erosion losses to less than about 4 or 5 tons per acre per year.

CAPABILITY UNIT IVw-1
This capability unit consists of Cumulic Haplaquolls. These

soils are nearly level, somewhat poorly drained, or poorly
drained silt loams, loams, sandy loams, clay loams, and clays.
The annual precipitation is 15 to 30 inches. The frost-free
period is 100 to 180 days at 32° F and 180 to 210 days at 28 .

Permeability is moderate to slow, and the available water
capacity and water-supplying capacity are variable depending
upon texture and depth to water table. Typically, roots
penetrate to a depth of 20 to more than 60 inches. These soils are
occasionally flooded and are subject to channeling and washing.
Runoff is slow, and the hazard of erosion is slight. These soils
are subject to overflow and in places are ponded during months
of high precipitation.

These soils are used for hay, pasture, range, and wildlife
habitat.

Alfalfa and grass are grown for hay, which is used for sale or
winter feed. Some haylands are used for aftermath grating in the
fall. However, grazing is generally avoided to maintain the vigor
of alfalfa. Hay is generally grown 5 to 8 years, and grain is
grown the next year. Alfalfa generally needs an annual
application of sulfur or gypsum and, on some fields, phosphorus
and boron. Soil tests can determine amounts needed. The first
cutting of alfalfa should be done at the full bud stage, the
second cutting at the 1/10 to 1/2 bloom stage, and the third
cutting 4 to 6 weeks before the last killing frost.

Irrigation water is available from streamflow until late in June,
but in several areas dams impound water for use throughout the
summer. Good irrigation water management is important.
Irrigation methods include sprinkler, border, contour furrow,
and wild flooding. Fields adjoining streams need streambank
protection, and most fields need protection against flooding. A
water table confines roots to a depth of less than 20 to 60 inches
unless additional drainage is provided.

CAPABILITY SUBCLASS VIe
This capability subclass consists of soils in the Anderly,

Bakeoven, Bins, Cherryhill, London, Duart, Frailey, Ketchly, Sherar,
Sinamox, Skyline, Walla Walla, Wamic, and Warden series.
These soils are well drained, and they formed in loess and
volcanic ash and
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in colluvium or residuum weathered from sandstone,
conglomerate, and basalt. Slopes are 2 to 55 percent. The annual
precipitation is 9 to 30 inches. The frost-free period is 50 to 180 days
at 32° F and 90 to 200 days at 28°.

Permeability is slow to moderate, and the available water
capacity is about 1 inch to 12 inches. Water-supplying capacity is
3 to 20 inches. Typically, roots penetrate to a depth of about 4 to
more than 60 inches. Runoff is slow to rapid, and the hazard of
erosion is slight to severe.

These soils are used for range, pasture, timber, wildlife habitat,
and water supply. For use and management suggestions see the
sections, "Range," "Wildlife," and "Woodland and
Windbreaks."

CAPABILITY SUBCLASS VIs
This capability subclass consists of soils in the Bald and

Bindle series. These soils are well drained, and they formed in
volcanic ash and colluvium derived from basalt. Slopes are 1 to 45
percent. The annual precipitation is 20 to 30 inches. The frost-
free period is 50 to 140 days at 32° F and 90 to 180 days at 28°.

Permeability is moderate, and the available water capacity is 2
to 7 inches. Water-supplying capacity is 12 to 20 inches.
Typically, roots penetrate to a depth of 20 to 40 inches.
Runoff is slow to rapid, and the hazard of erosion is slight to
severe.

These soils are used for range, timber, wildlife habitat, and water
supply. For use and management suggestions see the sections
"Range," "Wildlife," and 'Woodland and Windbreaks."

CAPABILITY SUBCLASS VIIe
This capability subclass consists of soils in the Bins, Frailey,

Ketchly, Nansene, Sherar, Sinamox, and Wamic series. These
soils are well drained, and they formed in loess and volcanic ash
and in colluvium or residuum weathered from sandstone,
conglomerate, and basalt. Slopes are 30 to 70 percent. The annual
precipitation is 10 to 30 inches. The frost-free period is 50 to 180
days at 32° F and 90 to 220 days at 28°.

Permeability is slow to moderate, and the available water
capacity is 2 to 12 inches. Water-supplying capacity is 2 to 20 inches.
Typically, roots penetrate to a depth of 20 to more than 60
inches. Runoff is rapid, and the hazard of erosion is severe.

These soils are used for range, timber, wildlife habitat, and water
supply. For use and management suggestions see the sections
"Range," "Wildlife," and "Woodland and Windbreaks."

CAPABILITY SUBCLASS VIIs
This capability subclass consists of soils in the Bakeoven,

Bald, Bald variant, Bindle, Bodell, Condom Hesslan, Lickskillet,
Maupin, Skyline, Watama, and Wrentham series and Rock
outcrop. The soils are well drained, and they formed on
uplands in loess and volcanic ash and in colluvium and residuum
weathered from sandstone, and conglomerate, and basalt. Slopes
range from 2 to 70 percent. The annual precipitation

ranges from 10 to 30 inches. The frost-free period is 50 to 170
days at 32° F and 90 to 210 days at 28°.

Permeability is moderate or moderately slow, and the available
water capacity is about 1 inch to 11 inches. Water-supplying
capacity is about 3 to 20 inches. Typically, roots penetrate to a
depth of about 4 to 40 inches. Runoff is slow to rapid, and the
hazard of erosion is slight to severe.

These soils are used for range, timber, wildlife habitat, and water
supply. For use and management suggestions see the sections
"Range," "Wildlife," and "Woodland and Windbreaks."

CAPABILITY SUBCLASS VIIIe
This capability subclass consists only of Dune land. This land type

consists of areas where westerly winds have drifted sand into small
dunes. It is barren, and has little or no value for farming or grazing.
Dune land is used for wildlife habitat.

CAPABILITY SUBCLASS VIIIs
This capability subclass consists of Rock outcrop. Rubble land

complex and Rock outcrop-Xeropsamments complex. Rock
outcrop-Rubble land complex consists of severely eroded areas
and basalt cliffs that have stony or bouldery foot slopes. Slopes are
mainly 30 to 100 percent. Rock outcrop-Xeropsamments complex
is old scoured terraces along the Columbia River and consists of
outcroppings of rock, sand, and gravel. Slopes are 0 to 30 percent. Most
of the area is not accessible to livestock.

These complexes are used for wildlife habitat, for water supply,
and as a source of material for roads and other construction.

CAPABILITY SUBSCLASS VIlIw
This capability subclass consists of Riverwash. Riverwash

is subject to overflow and shifting during normal high water and
has little or no value for farming.

Riverwash is used for wildlife habitat and as a source of material
for roads and other construction.

Estimated yields
Table 2 shows estimated average yields per acre of selected crops for

most soils in the survey area. Estimates are used on the most
common combination of management practices used by most
farmers and ranchers in Wasco County, Oregon, Northern Part.
The estimated yields for dryfarmed wheat is for the year of
harvest or every 2 years. It is based on data from Agricultural
Stabilization and Conservation Service records for the
determination of the 10-year cereal grain base. Most dryfarmed
mapping units in the survey area are included in these records.

Estimated yields of cherries and apples are based on the
records of farmers. The yield data for grass-legume hay are
based on leaving a 50 percent stubble. These data are estimated
from actual use records, clipping information, and observations.
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In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate document.

Range

About 75 percent of the survey area is in two types of range,
based on the sensitivity of the vegetation to climate. The
western third of the survey area is dominated by Oregon white
oak and coniferous trees. Oaks follow the flow of warm, moist
air from the Columbia Gorge and south from The Dalles along the
base of the Cascade Mountains for about 35 miles. The eastern part
of the survey area is beyond this temperate influence, and
bluebunch wheatgrass, Idaho fescue, and Sandberg bluegrass
make up nearly 100 percent of the original plant community.
South of Tygh Ridge, a more complex type of vegetation
occurs. It consists of native bunchgrass, western juniper, big
sagebrush, and bitterbrush. This area lies adjacent to the White
River Game Management Area administered by the Oregon
Wildlife Commission, and deer and elk use the area for winter
range.

A significant ecological change in recent years is the increase
of Oregon white oak. Because Oregon white oak sprouts
following fire, it has replaced pon-

S. F. GREENFIELD, JR., range conservationist, Soil Conservation Service, helped prepare
this section.

derosa pine in the more favorable soil areas. As a result, the
original pine-oak savannahs have been replaced by young
stands of "scrub" oak that now dominate much of the
landscape from The Dalles south along the western portion of the
survey area.

Range sites and condition classes
Soils that have the capacity to produce the same kinds,

amounts, and proportions of range plants are grouped into range
sites. A range site is the product of all environmental factors
responsible for its development.

A plant community existing within a range site that has not
undergone abnormal disturbance is the potential, or climax, plant
community, for that site. Climax plant communities are not
precise or fixed in their composition but vary, within
reasonable limits, from year to year and from place to place.

Abnormal disturbance, such as overuse by livestock, excessive
burning, erosion, or plowing, results in changes in the climax
plant community or even its complete destruction if disturbance
is drastic enough. When the range site has not deteriorated
significantly under such disturbance, secondary plant succession
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progresses in the direction of the natural potential or climax
plant community for the site.

Four range condition classes are used to indicate the degree of
departure from the potential, or climax, vegetation brought about
by grazing or other uses. The classes show the present condition
of the native vegetation on a range site in relation to the native
vegetation that could grow there.

A range is in excellent condition if 76 to 100 percent of the
vegetation is of the same kind as that in the climax stand. It is in
good condition if the percentage is 51 to 75 ; in fair condition if
the percentage is 26 to 50 ; and in poor condition if the
percentage is less than 25.

When changes occur in the climax plant community due to use
by livestock or disturbance, some plant species increase, others
decrease. The species that increase or decrease depends
upon the grazing animal, season of use, and the degree of
utilization. By comparing the composition of the present plant
community to the potential plant community, it is possible to see
how individual species have increased while others decreased. Plants
not present in the climax community which show up in the
present plant community are invaders for the site.

The composition of climax and present plant
communities together with other range site information
provides the basis for selecting range management systems.

Management programs on range generally try to increase
desirable plants and restore range to as near climax condition as
possible. Some programs are designed to create or maintain
plant communities somewhat removed from the climax to fit
specific needs in the grazing program, to provide for wildlife
habitat, or for other benefits. Any management objective should be
compatible with conservation objectives.

Grazing of understory plants on forest land is compatible with
timber management if it is controlled in a manner that maintains
or enhances both timber and forage resources. However,
there are several factors that affect forage production and
grazing use. Tree spacing and canopy cover strongly influence
both the composition and productivity of the understory. As the
shade cast by tree canopies increases, productivity decreases
and species that are not shade tolerant decrease in number
or die. When forest cover is cut or burned, maximum forage
production can occur for a number of years under proper
treatment and management.

Environmental variations on forest land also influence plant
composition and forage production. In this survey area, south-
facing slopes and other less favorable tree-producing sites have
good stands of forage bunchgrasses because of the more nearly
open tree canopy. In the upper mountain areas, especially on north-
facing slopes, the value for grazing is low because of the normally
dense canopy cover and the heavy accumulation of fallen
needles under the trees. Such a condition leaves only a sparse
understory of shade-tolerant grasses and forbs.

Table 3 shows, for each soil, the range site; the total annual
production in favorable, normal, and unfavorable years; and the
names of major plant species and the percentage of each in the
composition of the potential plant community.

A range site supports a distinctive potential plant community, or
combination of plants, that can grow on a site that has not
undergone major disturbance. Soils that produce the same kind,
amount, and proportion of range plants are grouped into range
sites. Range sites can be interpreted directly from the soil map
where the relationships between soils and vegetation have been
correlated. Properties that determine the capacity of the soil to
supply moisture and plant nutrients have the greatest influence on
range plants and their productivity. Soil reaction, salt content, and a
seasonal high water table are also important.

Potential production refers to the amount of vegetation that can be
expected from a well-managed range that is supporting the potential
plant community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years. A
favorable year is one in which the amount and distribution of
precipitation and the temperature result in growing conditions
substantial)y better than average; a normal year is one in which these
conditions are about average for the area; an unfavorable year is one
in which growing conditions are well below average, generally
because of low available soil moisture.

Dry weight refers to the total air-dry vegetation produced per
acre each year by the potential plant community. All
vegetation, both that which is highly palatable and that which is
unpalatable to livestock, is included. Some vegetation also may be
grazed extensively by wildlife and some of it may not. Plant species
that have special value for livestock forage are mentioned in the
description of each soil mapping unit.

Common names are listed for the grasses, orbs, and shrubs that
make up most of the potential plant community on each soil.
Under the heading "Composition" in table 3, the proportion of
each species is presented as the percentage, in dry-weight, of the
total annual production of herbaceous and woody plants. The
amount that can be used as forage depends on the kinds of grazing
animals and on the season when the forage is grazed. All of the
vegetation produced is normally not used.

ROLLING HILLS RANGE SITE
This range site is on Anderly, Bakeoven, Cantala, Condom Duart,

Dufur, Walla Walla, and Wato soils. It is in the eastern part of the survey
area. These soils are well drained silt looms and very fine sandy looms
that formed mostly in loess and volcanic ash on broad ridgetops and
rolling uplands. They are nearly level to steep.

Elevation. ranges from 300 to 3,600 feet. The average
annual precipitation is 10 to 14 inches. Runoff is slow or
medium, and the hazard of erosion is slight or moderate.
Permeability is moderate or moderately rapid, and the water-
supplying capacity is 6 to 12
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inches. Roots penetrate to a depth of 20 to 60 inches or more. Major
forage grasses begin to grow about March 20.

Where this site is in poor condition, big sagebrush and an
understory of Sandberg bluegrass commonly increase in the
stand. Bluebunch wheatgrass and Idaho fescue have been
nearly eliminated. If deterioration is severe, cheatgrass,
squirreltail, and annual weeds invade and dominate.

Special improvement measures are suited to most areas of this
site. If the range is in fair and poor condition, spraying to control
brush or cheatgrass and seeding grasses are practical. Where a
reasonably good stand of perennial grasses is under the brush,
spraying alone is practical.

SCABLAND RANGE SITE
This range site is on Bakeoven soils. It is mainly in the eastern

and southern parts of the survey area. These soils are well
drained. They have a surface layer of very cobbly loam or very
stony loam, and a subsoil of very cobbly loam or very cobbly
clay loam. They formed in loess and in residuum weathered
from basalt on uplands. They are nearly level to moderately
steep.

Elevation ranges from 1,600 to 3,600 feet. The average annual
precipitation is 10 to 13 inches. Runoff is slow to rapid, and
the hazard of erosion is slight or moderate. Permeability is
moderately slow, and the water-supplying capacity is less than
2.5 inches. Roots penetrate to a depth of 4 to 12 inches. The
major forage grass, Sandberg bluegrass, begins to grow about
April 1. Some areas commonly have a distinctive pattern of
circular mounds, or biscuits, surrounded by scabland (fig. 8).

Where this site is in poor condition, the already sparse stand
of bunchgrasses has been nearly eliminated. Sandberg
bluegrass is depleted, and stiff sage-

brush and forbs have increased. If deterioration is severe, only bare
ground, stones, and hedged sagebrush occupy the site.

Special improvement measures generally are not suited to this
site. Stiff sagebrush is a natural part of the plant community and
provides valuable forage late in fall, in winter, and early in
spring. Brush spraying should be avoided to protect the stiff
sagebrush.

In areas of this range site in the southern part of the survey area
south of Tygh Valley, western juniper has a canopy cover of 5
to 10 percent. These areas are in a 12- to 16-inch precipitation
zone. The vegetation consists of Sandberg bluegrass, 45
percent; bluebunch wheatgrass, 2 percent; Thurber needlegrass, 2
percent; Oregon bluegrass, 5 percent; squirreltail, 2 percent;
lomatium, 2 percent; snow eriogonum, 5 percent; western juniper,
35 percent; and other shrubs, 2 percent.

DROUGHTY SOUTH EXPOSURE RANGE SITE
This range site is on Anderly, Duart, Lickskillet, and Walla Walla

soils. It is in the eastern part of the survey area. These soils are
well drained silt loams and very stony loams that formed in loess,
volcanic ash, and mixed colluvium. They are steep and very steep
and have south-facing slopes. They are on uplands. Elevation
ranges from 200 to 2,800 feet. The average annual precipitation is
10 to 14 inches. Runoff is rapid, and the hazard of erosion is severe.
Permeability is moderate, and the water-supplying capacity is 2 to
12 inches. Roots penetrate to a depth of 12 to 60 inches or more.
Major forage grasses begin to grow about March 1.

Where this site is in poor condition, the perennial bunchgrasses
have been nearly eliminated. Squirreltail and a small amount of
bluebunch wheatgrass are in some protected places, such as under
the brush or in rocky areas. If deterioration is severe, big sagebrush,

Figure 8: Scabland range site is in foreground (biscuit part is Condon soil). The cultivated field in the center is Condon silt loam,
2 to 20 percent slopes. Scabland range site is in near background, and Rolling Hills range site is in far background.
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snakeweed, and rabbitbrush become dominant and annual
grasses and weeds invade the site.

Special improvement measures generally are suited to
this site. If the range is in poor condition, spraying to control
brush and seeding grasses are practical. However, drill
seeding on the very stony Lickskillet soil is hard on
equipment and is not considered practical. Where brush
control is a concern and a reasonably good stand of grass is
under the brush, spraying alone can be the most practical way of
returning this site to optimum production.

DROUGHTY STEEP SOUTH RANGE SITE
This range site is on Lickskillet and Sherar soils. It is mainly

on the breaks of the Deschutes River along the eastern boundary of
the survey area. These soils are well drained extremely stony
loams and very cobbly loams that formed in loess and
colluvium. They are very steep and have south-facing
slopes. They are on uplands (fig. 9). Elevation ranges from 200 to
300 feet. The average annual precipitation is 10 to 13 inches.
Runoff is rapid, and the hazard of erosion is severe.
Permeability is slow to moderate, and the water-supplying
capacity is 2 to 5 inches. Roots penetrate to a depth of 12 to 40
inches. Major forage grasses begin to grow about February 20.

Where this site is in poor condition, broom snakeweed,
rabbitbrush, and big sagebrush have nearly re

placed the stand of forage bunchgrasses. Cheatgrass and low-
value forbs are dominant. If deterioration is severe, much of the
ground is bare and rocky.

Special improvement measures generally are not suited to this site
because the soils are steep, extremely stony or very cobbly, and
very droughty.

SOUTH EXPOSURE RANGE SITE
This range site is only on Bodell cobbly loam, 5 to 45

percent slopes. It is mainly in the northwestern part of the survey
area. This soil is well drained. It formed in loess, volcanic ash,
and basalt colluvium. It is nearly level to steep and has south-
facing slopes. It is on uplands. Elevation commonly ranges
from 500 to 2,500 feet. The average annual precipitation is 20 to
30 inches. Runoff is slow to rapid, and the hazard of erosion
is slight to severe. Permeability is moderate, and the water-
supplying capacity is 4 to 7 inches. Roots penetrate to a depth of
12 to 20 inches. Major forage grasses begin to grow about March
1.

Where this site is in poor condition, cheatgrass and a variety
of forbs have nearly replaced the stand of perennial
bunchgrasses. If deterioration is severe, annual forbs and
low-value grasses dominate, and the site takes on a weedy
appearance.

Special improvement measures generally are not suited to this
site because the soil is stony and shallow.

Figure 9: Lickskillet extremely stony loam, 40 to 70 percent slopes, in Droughty Steep South range site.
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STEEP SOUTH RANGE SITE
This range site is only on Bodell very cobbly loam, 45 to 75

percent slopes. It is mainly in the northwestern part of the survey
area. This soil is well drained, and it formed in loess, volcanic
ash and in basalt colluvium. It is very steep and has south-facing
slopes. It is on uplands. Elevation commonly ranges from 500
to 2,500 feet. The average annual precipitation is 20 to 30
inches. Runoff is rapid, and the hazard of erosion is high.
Permeability is moderate and the water-supplying capacity is 4 to 7
inches. Roots penetrate to a depth of 12 to 20 inches. Major forage
grasses begin to grow about March 1.

Where this soil is in poor condition, cheatgrass and a variety
of forbs have nearly replaced the stand of perennial
bunchgrasses. If deterioration is severe, annual forbs and
low-value grasses dominate and the site takes on a weedy
appearance.

Special improvement measures are not suited to this site
because it is steep, stony, and shallow.

DROUGHTY NORTH EXPOSURE RANGE SITE
This range site is on Cantala, Dufur, Sinamox, Walla Walla,

and Wato soils. It is in the eastern part of the survey area. These
soils are well drained silt loams and very fine sandy loams that
formed in loess, volcanic ash, and alluvium. They have north-facing
slopes and are on uplands.

Elevation ranges from 800 to 3,000 feet. The average annual
precipitation is 10 to 14 inches. Runoff is medium or rapid, and
the hazard of erosion is moderate or high. Permeability is
moderate or moderately slow, and the water-supplying
capacity is 6 to 12 inches. Roots penetrate to a depth of 40 to
more than 60 inches. Major forage grasses begin to grow about
March 1.

Where this site is in poor condition, the forage bunchgrasses
are low in vigor and widely spaced. The mulch layer of lichens
and mosses that protected the surface layer has been destroyed
and bare ground is exposed. During deterioration, bluebunch
wheatgrass, temporarily increases and dominates in places
because selective summer grazing by cattle and heavy use by sheep
or deer deplete the stand of Idaho fescue. If deterioration is
severe, snakeweed, annual grasses, and brush are prominent.

Special improvement measures are suited to this site. If the
range is in poor condition, spraying to control brush and seeding
grasses are practical. Were a reasonably good stand of grass is
under the brush spraying alone can be the most practical way
of re turning the site to optimum production.

NORTH EXPOSURE RANGE SITE
This range site is on Cantala, Dufur, Walla Walla

Watama, Wapinitia, and Wato soils. It is in the eastern part of
the survey area. These soils are well drained silt loams and very
fine sandy loams that former mainly in loess and volcanic ash.
They are steep and have north-facing slopes. They are on
uplands.

Elevation ranges from 1,000 to 3,600 feet. The average
annual precipitation is 10 to 16 inches. Runoff is

rapid, and the hazard of erosion is severe. Permeability is moderate
or moderately slow, and the water-supplying capacity is 6 to
14 inches. Roots penetrate to a depth of 20 to 60 inches. Major
forage grasses begin to grow about March 15.

Where this site is in poor condition, the forage bunchgrasses are
low in vigor and widely spaced. The mulch layer of lichens and
mosses that protected the surface layer is destroyed and bare
ground is exposed. Sandberg bluegrass and perennial forbs are
prominent in the stand. During deterioration, bluebunch
wheatgrass temporarily increases and dominates in places because
selective summer grazing by cattle and heavy use by sheep or deer
deplete the stand of Idaho fescue. If deterioration is severe,
the site becomes weedy and brushy.

Special improvement measures generally are suited to this site.
If the range is in poor condition and a reasonable stand of grass is
under the brush, spraying to control brush can be the most
practical way of returning the site to optimum production.

STEEP NORTH RANGE SITE
This range site is on Nansene, Sinamox, and Wrentham soils. It

is in the eastern part of the survey area. These soils are well drained
silt loams that formed in loess and mixed colluvium. They are steep
or very steep and have north-facing slopes. They are on uplands.

Elevation ranges from 300 to 3,600 feet. The average annual
precipitation is 10 to 13 inches. Runoff is rapid, and the hazard of
erosion is severe. Permeability is moderate, and the water-supplying
capacity is 6 to 12 inches. Roots penetrate to a depth of 20
inches to more than 60 inches. Major forage grasses begin to grow
about April 1.

Where this site is in poor condition, the forage bunchgrasses are
low in vigor and widely spaced. The mulch layer of lichens and
mosses that protected the surface layer has been destroyed and
bareground is exposed. Sandberg bluegrass and perennial
forbs are prominent. During deterioration, bluebunch wheatgrass
temporarily increases and dominates the site in places because
selective summer grazing by cattle and heavy use by sheep and
deer deplete the stand of Idaho fescue. If deterioration is severe,
sagebrush and cheatgrass invade strongly and the site becomes
weedy and brushy.

Special improvement measures generally are not suited to this
site because the soils are steep. However, if the range is in poor
condition and a reasonable stand of grass is under the brush, spraying to
control brush on the more gently sloping soils is practical.

SHRUBBY ROLLING HILLS RANGE SITE
This range site is on Maupin, Maupin variant, Sinamox,

Watama, Wapinitia, and Wapinitia variant soils. It is in the
southern part of the survey area south of Tygh Ridge. These soils
are well drained loams and silt loams that formed in volcanic ash
and in colluvium They are nearly level to moderately steep and
are on uplands.

Elevation ranges from 1,500 to 3,400 feet. The aver-
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age annual precipitation is 10 to 16 inches. Runoff is slow or
medium, and the hazard of erosion is slight or moderate.
Permeability is moderate or moderately slow, and the water-
supplying capacity is 6 to 14 inches. Roots penetrate to a depth of 20
to 60 inches. Major forage grasses begin to grow about March
15.

Where this site is in poor condition, bluebunch wheatgrass
and Idaho fescue have been nearly eliminated from the stand.
Bitterbrush is commonly hedged, and dead plants occur.
Low-value shrubs increase, and juniper from adjacent areas
invade the site in places. If deterioration is severe, annual weeds
invade the areas of shallow and eroded soils.

Special improvement measures are suited to this site. If the
range is in poor condition, clearing the juniper or spraying to
control brush and seeding grasses are practical. Where brush is
the concern and a reasonably good stand of grass is under the
brush, spraying alone can be the most practical way of returning
this site to optimum production. Plans for manipulating
brush should consider the amount and value of existing
bitterbrush and other forage shrubs.

In the area south of Tygh Valley in the southern part of the
survey area, Maupin and Watama soils in this range site are
mapped in complexes with Bakeoven soils (see Scabland
range site description). For the percentages of Maupin and
Watama soils in these mapping units, see descriptions of the
mapping units.

SHRUBBY SOUTH EXPOSURE RANGE SITE
This range site is on Sherar cobbly loam, 5 to 45 percent

slopes. It is in the southern part of the survey area, south of
Tygh Ridge. These soils are well drained cobbly loams that
formed in loess and colluvium. They have south-facing
slopes and are on uplands.

Elevation ranges from 1,500 to 2,500 feet. The average annual
precipitation is 10 to 12 inches. Runoff is medium or rapid, and
the hazard of erosion is moderate or severe. Permeability is
slow, and the water-supplying capacity is 2 to 5 inches. Depth to
very gravelly semiconsolidated tuff is 20 to 40 inches. Major
forage grasses begin to grow about March 1.

Where this site is in poor condition, the forage bunchgrasses
are low in vigor and widely spaced and matchweed, big
sagebrush, and rabbitbrush are prominent. If deterioration is
severe, the site becomes brushy and weedy. Bitterbrush and
other forage shrubs are hedged, and dead plants occur.

Special improvement measures are suited to this site. If the range
is in poor condition, reducing the brush and seeding grasses are
practical. Where a reasonable stand of grass is under the brush,
spraying for selective reduction of sagebrush and rabbitbrush can
be the most practical way of returning the site to optimum
production. Plans for manipulating brush should consider the
amount and value of existing forage shrubs.

SILTY TERRACE RANGE SITE
This range site is on Warden silt loam, 5 to 40 percent slopes.

It is commonly on terraces along the Deschutes River another
places in the eastern part of

the survey area. This well drained soil formed in loess and
lacustrine silt. It is gently sloping on bench terraces and
terrace fronts.

Elevation ranges from 600 to 1,000 feet. The average annual
precipitation is 9 to 10 inches. Runoff is slow or medium, and the
hazard of erosion is slight to severe. Permeability is moderate,
and the water-supp1ying capacity is 6 to 9 inches. Roots penetrate
to a depth of 40 to more than 60 inches. Major forage grasses
begin to grow about March 1.

Where this site is in poor range condition, big sagebrush and gray
rabbitbrush have nearly replaced the stand of bluebunch
wheatgrass. If deterioration is severe, cheatgrass and annual weeds
replace the perennial forbs and grasses.

Special improvement measures are well suited to this site. Where
the range is in fair and poor condition, reducing brush and seeding
drought-resistant grasses is practical. Where a reasonably good
stand of perennial grasses remains under the brush, spraying
alone may be the most practical way of returning this site to
optimum condition.

SEMI-MOIST BOTTOM RANGE SITE
This range site is on Endersby, Hermiston, Quincy, and Tygh

soils. These soils are well drained to somewhat poorly drained
loams, silt loams, loamy fine sands, and fine sandy loams that
formed mostly in alluvium. They are nearly level and are on
bottom lands.

Elevation ranges from 200 to 2,500 feet. The average annual
precipitation is 10 to 20 inches. Runoff is slow, and the hazard of
erosion is slight. Some of the soils are subject to flooding and have a
high water table, and the hazard of streambank erosion is high.
Permeability is moderate or moderately rapid, and the water-
supplying capacity is about 9 to 13 inches. Roots penetrate to a depth
of 40 to more than 60 inches. Major forage grasses begin to grow about
March 15.

Where this site is in poor condition, big sagebrush and
rabbitbrush have nearly replaced the stand of giant wildrye. If
deterioration is severe, the site becomes very brushy or very weedy
and much ground is left bare.

Many areas of this site are in irrigated hay or pasture, but special
improvement measures are suited to this site if it is not used for crops.
Streamside vegetation, especially shrubs and giant wildrye, is
important to streambank stabilization and wildlife cover, and it
should be taken into account when planning management.

ALKALINE BOTTOM RANGE SITE
This range site is only on Pedigo silt loam. It is along

drainageways in the eastern part of the survey area. This soil is
somewhat poorly drained. It formed in alluvium from loess and
some volcanic ash washed from uplands. It is nearly level and is on
bottom lands.

Elevation ranges from 200 to 2,700 feet. The average annual
precipitation is 10 to 13 inches. Runoff is slow, and the hazard of
erosion is slight. However, during periods of high streamflow, the
hazard of streambank erosion is severe in several places.
Permeability is
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moderate, and the water-supplying capacity is 9 to 13 inches. Roots
penetrate to a depth of more than 60 inches. Major forage
grasses begin to grow about April 1.

any areas of this site are in irrigated hay or pasture, but
special improvement measures are well suited to this site if it is
not used for crops. Streamside vegetation, especially giant
wildrye and riparian shrubs, is important to streambank
stabilization and wildlife cover, and it should be taken into
account when planning management.

OAK SOUTH EXPOSURE RANGE SITE
This range site is on Cherryhill and Wamic soils. It is in the

northwestern part of the survey area. These soils are well drained
loams and silt loams that formed in loess, volcanic ash,
colluvium, and alluvium. They are nearly level to very steep and
have south-facing slopes. They are on uplands.

Elevation commonly ranges from 500 to 2,000 feet. The
average annual precipitation is 14 to 20 inches. Runoff is
medium or rapid, and the hazard of erosion is moderate to
severe. Permeability is moderately slow, and the water-supplying
capacity is 8 to 12 inches. Roots penetrate to a depth of 40 to
more than 60 inches. Major forage grasses begin to grow about
March 15.

Where this site is in poor condition, oaks and such perennial
forbs as arrowleaf balsamroot and lupine have severely reduced
the stand of forage bunchgrasses. If deterioration is severe,
cheatgrass and other low-value plants dominate the understory.

Most areas of Cherryhill soils are in fruit orchards or other
crops, but special improvement measures generally are suited to this
site if it is not cultivated. Where the range has been burned, oak
becomes more dense and reproduction is more profuse. After a
fire, it is practical to broadcast seed of suitable plants before fall
rains settle the seedbed. A major objective of seeding is to
stabilize the soil and prevent excessive oak reproduction. The
site provides important aesthetic values. Habitat for wildlife
should be taken into account when planning management.

OAK STEEP SOUTH RANGE SITE
This ran e site is on Skyline and Hesslan soils. It is mainly in

the no western part of the survey area. These soils are well
drained stony loams and very cobbly loams that formed in loess,
volcanic ash, and colluvium. They are nearly level to very steep and
have south-facing slopes. They are on uplands.

Elevation commonly ranges from 1,000 to 3,500 feet. The
average annual precipitation is 14 to 20 inches. Runoff is
moderate or rapid, and the hazard of erosion is moderate or
severe. Permeability is moderate. In the Skyline soils, roots
penetrate to a depth of 12 to 20 inches and the water-supplying
capacity is 6 to 9 inches. In the Hesslan soils, roots penetrate
to a depth of 20 to 40 inches and the water-supplying capacity
is 5 to 7 inches. Major forage grasses begin to grow about
March 15.

Where this site is in poor condition, cheatgrass, annual weeds,
and other shallow-rooted plants have

replaced the stand of tall bunchgrasses. If deterioration is severe,
much ground is left bare.

Special improvement measures are not suited to this site because
the soils are steep and stony or cobbly.

OAK STEEP NORTH RANGE SITE
This range site is on Hesslan soils of the Skyline-Hesslan

complex, 30 to 70 percent slopes. It is mainly in the northwestern
part of the survey area. These are well drained stony loams that
formed in loess, volcanic ash, and colluvium. They are steep or
very steep and have north-facing slopes. They are on uplands.

Elevation commonly ranges from 1,000 to 3,000 feet. The
average annual precipitation is 14 to 20 inches. Runoff is rapid,
and the hazard of erosion is high. Permeability is moderate,
and the water-supplying capacity is 6 to 7 inches. Roots
penetrate to a depth of 20 to 40 inches or more. Major forage
grasses begin to grow about April 1.

Where this site is in poor condition, oaks and such perennial
forbs as lupine and arrowleaf balsamroot have severely reduced
the stand of forage bunchgrasses. If deterioration is severe,
cheatgrass and other plants of low-forage value dominate the
understory.

Special improvement measures are not suited to this site because
the soils are steep and stony. Where the range has burned, dense
stands of oak occur. After fire it is practical to broadcast seed
suitable plants before fall rains settle the seedbed. A major
objective of seeding is to stabilize the soil and prevent excessive
oak regeneration. This site also provides important forage and
cover for deer and other wildlife, which needs to be taken into
account when planning management.

OAK-PINE STEEP SOUTH RANGE SITE
This range site is on Bald very cobbly loam, 45 to 75

percent slopes. It is in the northwestern part of the survey area.
This soil is well drained, and it formed in loess, volcanic ash, and
basalt colluvium. It is very steep and has south-facing
slopes. It is on uplands.

Elevation commonly ranges from 200 to 3,000 feet. The
average annual precipitation is 25 to 30 inches. Runoff is rapid,
and the hazard of erosion is high. Permeability is moderate,
and the water-supplying capacity is 12 to 15 inches. Roots
penetrate to a depth of 20 to 40 inches. Major forage grasses begin
to grow about March 1.

Where this site is in poor condition, cheatgrass and other
shallow-rooted plants occupy the openings. Also, perennial forbs,
shrubs, and white oak reproduction have reduced, the stand of
forage bunchgrasses. If deterioration is severe, much ground is left
bare.

Special improvement measures are not suited to this site
because this soil is very steep and very cobbly.

PINE•OAK•FESCUE RANGE SITE
This range site is on Chenoweth, Cherryhill, Van Horn,

Wamic, and Wind River soils. Wamic soils are along the
western part of the survey area, and they sometimes occur as
small hummocks interspersed with areas of shallow and very
stony scabland. The other
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soils are in the northwestern part of the survey area. These soils
are well drained loams, silt loams, and fine sandy loams that
formed in loess, volcanic ash, and alluvium. They are on
ridgetops and on uplands. They are nearly level to steep.

Elevation commonly ranges from 100 to 2,500 feet. The
average annual precipitation is 14 to 30 inches. Runoff is
slow to rapid, and the hazard of erosion is slight to severe.
Permeability is moderately slow to moderately rapid, and the
water-supplying capacity is 8 to 14 inches. Roots penetrate to a depth
of 40 to more than 60 inches. Major forage grasses begin to grow
about March 15.

Where this site is in poor condition, the competition from
dense shrub and oak reproduction severely reduces the stand of
understory plants, especially grasses. If deterioration is
severe, cheatgrass and other low-value plants dominate and
much soil is bare.

Many areas of the site are used for fruit orchards or other
crops, but in uncultivated areas, special management is suited to
this site to improve plant resources. Where the range has been cut
over or burned, oak reproduction and shrub growth occur in a
dense stand. After a fire, it is practical to broadcast seed suitable
plants before fall rains settle the seedbed. A major objective of
seeding is to stabilize the soil and prevent excessive oak and
shrub reproduction. This site provides important aesthetic
values, habitat for wildlife, and is a component of the deer
and elk winter range in this area. These considerations need
to be taken into account when planning management
alternatives.

Shallow and very cobbly Skyline soils interspersed with the
deeper Wamic soils are also in this site. They are in a
complex pattern, and it was not practical to separate them. Only
the Wamic soils should be considered when evaluating forage
production for the site. For the percentage of each soil refer to
the mapping unit description for Wamic-Skyline complex, 2 to
20 percent slopes.

PINE-DOUGLAS FIR-SEDGE RANGE SITE
This range site is on Bald, Cherryhill, Frailey, and Wamic

soils. Bald and Cherryhill soils are in the northwestern part of the
survey area. Frailey and Wamic soils are along the western
part of the survey area. These soils are well drained silt loams,
loams, and cobbly loams that formed in loess, volcanic ash,
colluvium, and alluvium. Slopes are 5 to 70 percent. The soils are
on uplands.

Elevation ranges from 500 to 3,000 feet. The average annual
precipitation is 14 to 30 inches. Runoff is slow to rapid, and
the hazard of erosion is slight to severe. Permeability is
moderately slow or moderate, and the water-supplying capacity
is 8 to 15 inches. Roots penetrate to a depth of 20 to 60 inches.
Major forage grasses begin to grow about March 15 in most
areas.

In the absence of fire and where ponderosa pine has been
logged from the stand, the more shade-tolerant Douglas-fir has
increased in abundance and dominates many of the present
stands. As the understory deteriorates, elk sedge and other
forage bunchgrasses lose

vigor and decrease in the stand. If deterioration is severe, the more
densely shaded areas have only a few spindly shrubs, scattered forbs,
and an occasional spear of grass.

Where this site has been severely cut over or burned, shrubs of
many kinds increase in vigor and abundance, and the range can
produce a considerable amount of forage for a number of years.
After fire or logging, it is practical to broadcast seed suitable
plants in disturbed areas before fall rains settle the seedbed. A major
objective of seeding is to stabilize the soil and prevent excessive
shrub reproduction. This site provides important forage and cover
for deer and elk, which need to be taken into account when
planning management.

Woodland and Windbreaks

In this section, the relationship between soils and trees is
described. Interpretations useful to landowners and operators
in developing and carrying out plans for establishment and
management of tree crops (fig. 10) and windbreaks are given.

Forests cover about 65,000 acres, or 12 percent of the survey
area. About 35 percent is owned by farmers, 37 percent is privately
owned, 23 percent is owned by the forest industry, and 5 percent
is owned by Federal and local governments.

The principal forest cover types (9) include inland Douglas-fir,
ponderosa pine, and western juniper.

Woodland management and productivity

Table 4 contains information useful to woodland owners or forest
managers planning the use of soils for wood crops. Those soils
suitable for wood crops are listed, and the woodland group for
each soil is given. All soils in the same woodland group require the
same general kinds of management and have about the same
potential productivity.

The first part of the woodland group, a number, indicates the
potential productivity of the soils for important trees. The number 1
indicates very high productivity; 2, high; 3, moderately high; 4,
moderate; and 5, low. The second part of the symbol, a letter, indicates
the major kind of soil limitation. The letter f indicates high content of
coarse fragments in the soil profile, and r ,  steep slopes.. The letter o
indicates no significant limitations or restrictions.

In table 4 the soils are also rated for a number of factors to be
considered in management. The ratings slight, moderate, and severe
are used to indicate the degree of major soil limitations.

The hazard of erosion indicates the risk of loss of soil in well-
managed woodland. The risk is slight if the expected soil loss is
small; moderate if some measures are needed to control erosion
during logging and road construction; and severe if intensive
management or special equipment and methods are needed to
prevent excessive loss of soil.

JAMES T. BEENE, forester, Soil Conservation Service, helped prepare this section.
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Figure 10: Thinning mixed pine and fir stand on Wamic loam, 12 to 20 percent slopes.

Equipment limitation ratings reflect the characteristics and
conditions of the soil that restrict use of the equipment generally
needed in woodland management or harvesting. A rating of
slight indicates that use of equipment is not limited to a
particular kind of equipment or time of year; moderate indicates
a short seasonal limitation or a need for some modification in
management or equipment; severe indicates a seasonal
limitation, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the soil
affects expected mortality of planted tree seedlings when plant
competition is not a limiting factor. The ratings are for
seedlings from good planting stock that are properly planted
during a period of sufficient rainfall. A rating of slight indicates
that the expected mortality of the planted seedlings is less than
25 percent; moderate, 25 to 50 percent; and severe, more than 50
percent.

Plant competition ratings indicate the degree to which
undesirable pants are expected to invade or grow if openings are
made in the tree canopy. The invading plants compete with
native plants or planted seedlings by impeding or preventing
their growth.

A rating of slight indicates little or no competition from other
plants; moderate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desirable trees;
severe means that plant competition is expected to prevent the
establishment of a desirable stand unless the site is intensively
prepared, weeded, or otherwise managed for the control of
undesirable plants.

The potential productivity of merchantable trees on a soil is
expressed as a site index. This index is the average height, in feet,
of the dominant and codominant Douglas-fir trees at the age of
50 years (4) and ponderosa pine at 100 years. The site index
applies to fully stocked, even-aged, unmanaged stands.
Conversion of site index into yield may be made by referring to
table 5 and 6.

Trees to plant are those that are suitable for commercial wood
production and that are suited to the soils.

Windbreaks
Windbreaks are established to protect livestock, buildings, and

yards from winds and snow (13). Windbreaks also help protect
fruit trees and gardens,
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ROBERT A. CORTHELL, biologist, Soil Conservation Service, helped prepare this section.

In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate document..

and they furnish habitat for wildlife. Several rows of both
broadleaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right angles to
the prevailing wind and at specific intervals across the field, the
interval depending on erodibility of the soil. They protect cropland
and crops from wind and hold snow on the fields, and they also
provide food and cover for wildlife.

Some plants help to beautify and screen homes and other
buildings and to abate noise around them. The plants, mostly
evergreen shrubs and trees, are closely spaced. Healthy
planting stock of suitable species planted properly on a well
prepared site and maintained in good condition can ensure a
high degree of plant survival.

Windbreak groups

Most soils of the survey area have been placed in one of two
windbreak groups. Timbered soils, steep soils, and shallow soils
are excluded.

WINDBREAK GROUP 1
This group consists of well drained to poorly drained silt

loams, loams, fine sandy loams, and loamy fine sands. These
soils are on uplands, fans, and alluvial bottoms. Slopes are
mainly 0 to 30 percent. The native vegetation is grasses,
forbs, shrubs, and some oaks and ponderosa pine. The
average annual precipitation is about 10 to 30 inches. Runoff is
slow to rapid, and the hazard of erosion is slight to severe.

Successful dryland plantings require careful site preparation
and clean cultivation. Irrigated windbreaks need to be cultivated
in early years of establishment to the degree that competing
vegetation does not seriously impede survival or growth of
windbreak species.

The suited deciduous trees are black locust and Russian-olive.
The suited shrubs are common lilac, caragana, Amur
honeysuckle, and Tatarian honeysuckle. The suited
evergreens are Rocky Mountain juniper, Austrian pine,
Scotch pine, and ponderosa

pine. Junipers are hosts to the cedar-apple rust disease and,
consequently, should not be planted in areas of apple
orchards.

Lombardy poplar, hybrid poplar, Douglas-fir, black willow,
mountain ash, and Nanking cherry are suited where
precipitation is more than about 15 inches or where the soils are
irrigated.

WINDBREAK GROUP 2
This group consists of well drained silt loams, loams, and

very fine sandy loams on uplands. Slopes are mainly 0 to 40
percent. The native vegetation is grasses and forbs. The
average annual precipitation is about 9 to 16 inches. Runoff is slow
or medium, and the hazard of erosion is slight or moderate.
Most roots penetrate to a depth of 20 to 60 inches or more.

The soils in this group receive less precipitation than soils in
group 1 and, consequently, windbreaks generally are more
difficult to establish. Height, grow, and general development is
slower. Planting sites need summer fallowing the year prior to
planting, careful site preparation before planting, and clean
cultivation throughout the life of the windbreak unless
irrigated.

The suited deciduous trees are black locust and Russian-olive.
The suited shrubs are common lilac and caragana. The suited
evergreens are ponderosa pine and Rocky Mountain juniper.

Lombardy poplar, hybrid poplar, Douglas-fir, black willow,
mountain ash, and Nanking cherry are also suited if irrigated.

Wildlife

All of the soils in the survey area are suited to and support
habitat for one or more species of wildlife. This survey area
embraces an area which includes the transition from arid
grasslands to heavily timbered slopes on the side of Mt. Hood (fig.
11). Elevations range from 100 to 3,600 feet. The average
annual
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Figure 11: Mule deer grazing in an open, grassy area. The soils are
mostly Bakeoven, Condon, Lickskillet, and Wrentham soils.

precipitation ranges from 9 inches to more than 30 inches.
The transition from arid grassland to woodland has produced

rich and varied plant communities which provide habitat for many
kinds of wildlife. For example, oak and pine trees are common,
and they are among the most valuable trees for wildlife. The
distribution of wildlife has also been influenced by the
proximity of the Columbia River Gorge which has allowed
western Oregon species such as the black-tailed deer and the
band-tailed pigeon to become established in the survey area on
the east slope of the Cascade Mountain range. Species of wildlife
that are not native to the area, such as ring-necked pheasant,
chukar partridge, wild turkey, California quail, and Hungarian
partridge, have been introduced and have found suitable habitat
within the survey area.

Perennial streams which drain the survey area provide habitat
for rainbow trout and steelhead trout. Fishpond construction has
generally been limited by unfavorable soil characteristics, and
fish production is only fair when ponds are constructed.

Soils directly affect the kind and amount of vegetation that is
available to wildlife as food and cover, and they affect the
development of water impoundments. The kind and abundance of
wildlife that populate an area depend largely on the amount and
distribution of food, cover, and water. If any one of these
elements is missing, inadequate, or inaccessible, wildlife either is
scarce or does not inhabit the area.

If the soils have the potential, wildlife habitat can be created
or improved by planting appropriate vegetation, by properly
managing the existing pant cover,

and by fostering the natural establishment of desirable plants.
In table 7 the soils in the survey area are rated according to

their potential to support the main kinds of wildlife habitat in
the area. This information can be used in

1. Planning the use of parks, wildlife refuses, nature
study areas, and other developments for wildlife.

   2. Selecting soils that are suitable for creating, improving, or
maintaining specific elements of wildlife habitat.

   3. Determining the intensity of management needed for
each element of the habitat.

   4. Determining areas that are suitable for acquisition to
manage for wildlife.

The potential of the soil is rated good, fair, poor, or very
poor. A rating of good means that the element of wildlife habitat
or the kind of habitat is easily created, improved, or maintained.
Few or no limitations affect management, and satisfactory results
can be expected if the soil is used for the designated purpose. A
rating of fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most places.
Moderate intensity of management and fairly frequent attention
are required for satisfactory results. A rating of poor means that
limitations are severe for the designated element or kind of wildlife
habitat. Habitat can be created, improved, or maintained in
most places, but management is difficult and requires intensive
effort. A rating of very poor means that restrictions for the element of
wildlife habitat or kind of wildlife are very severe, and that
unsatisfactory results can be expected. Wildlife habitat is
impractical or even impossible to create, improve, or maintain on
soils that have such a rating.

The elements of wildlife are briefly described in the following
paragraphs.

Grain and seed crops are seed-producing annuals used by
wildlife. Examples are wheat, oats, and barley. The major soil
properties that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer, available
water capacity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and moisture are also considerations.

Grasses and legumes are domestic perennial grasses and
herbaceous legumes used by wildlife for food and cover. Examples
are fescue, bluegrass, bromegrass, timothy, orchardgrass, clover,
alfalfa, and vetch. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture of the
surface layer, available water capacity, wetness, surface
stoniness, flood hazard, and slope. Soil temperature and moisture are
also considerations.

Wild herbaceous plants are native or naturally established
herbaceous grasses and forbs, including weeds, that provide food
and cover for wildlife. Examples are balsamroot, goldenrod,
beggarweed, big bluegrass, Sandberg bluegrass, wheatgrass,
fescue, and milkvetch. Major soil properties that affect the growth
of these plants are depth of the root zone, texture of the sur-
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face layer, available water capacity, wetness, surface stoniness,
and flood hazard. Soil temperature and moisture are also
considerations.

Hardwood trees and the associated woody understory provide
cover for wildlife and produce nuts or other fruit, buds, catkins,
twigs, bark, or foliage that wildlife eat. Examples of native
plants are Oregon white oak, cherry, apple, dogwood, sumac,
blackberry, Oregon-grape, blueberry, and briers. Examples of fruit-
producing shrubs that are commercially available and suitable for
planting on soils rated good are Russian-olive and multiflora
rose. Major soil properties that affect growth of hardwood trees
and shrubs are depth of the root zone, available water
capacity, and wetness.

Coniferous plants are cone-bearing trees, shrubs, or ground
cover that furnish habitat or supply food in the form of
browse, seeds, or fruitlike cones. Examples are pine,
spruce, hemlock, fir, and juniper. Major soil properties that affect
the growth of coniferous plants are depth of the root zone,
available water capacity, and wetness.

Shrubs are bushy woody plants that produce fruits, buds,
twigs, bark, or foliage used by wildlife or that provide cover
and shade for some species of wildlife. Examples are
mountainmahogany, bitterbrush, snowberry, and big sagebrush.
Major soil properties that affect the growth of shrubs are depth
of the root zone, available water capacity, and moisture.

Wetland plants are annual and perennial wild herbaceous
plants that grow on moist or wet sites, exclusive of submerged or
floating aquatics. They produce food or cover for wildlife that
use wetland as habitat. Examples of wetland plants are wild millet,
rushes, sedges, reeds, cordgrass, and cattail. Major soil
properties affecting wetland plants are texture of the surface
layer, wetness, reaction, slope, and surface stoniness.

Shallow water areas are bodies of surface water that have an
average depth of less than 5 feet and are useful to wildlife. They
can be naturally wet areas, or they can be created by dams or
levees or by water-control devices in marshes or streams.
Examples are muskrat marshes, waterfowl feeding areas, wildlife
watering developments, beaver ponds, and other wildlife
ponds. Major soil properties affecting shallow water areas are
depth to bedrock, wetness, surface stoniness, slope, and
permeability. The availability of a dependable water supply is
important if water areas are to be developed.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, meadow, and
areas that are overgrown with grasses, herbs, shrubs, and vines.
These areas produce grain and seed crops, grasses and legumes,
and wild herbaceous plants. The kinds of wildlife attracted to
these areas include dove, quail, pheasant, meadowlark, field
sparrow, killdeer, cottontail rabbit, and partridge.

Woodland habitat consists of hardwoods or conifers or a
mixture of both, with associated grasses, legumes, and wild
herbaceous plants. Examples of wildlife attracted to this
habitat are wild turkey, ruffed grouse,

blue grouse, mountain quail, band-tailed pigeon, tree squirrels,
raccoon, deer, elk (fig. 12), and black bear. Tygh and Endersby
soils are in the bottom land and Hesslan, Skyline, and Frailey
soils occupy the steep slopes.

Wetland habitat consists of water-tolerant plants in open,
marshy, or swampy shallow water areas. Examples of wildlife
attracted to this habitat are ducks, geese, herons, kingfishers,
muskrat, and beaver.

Rangeland habitat consists of wild herbaceous plants and
shrubs on range. Examples of wildlife attracted to this habitat are
deer, chukar, California and mountain quail, meadowlark, Hungarian
partridge, and dove.

Recreation

The soils of the survey area are rated in table 8 according to
limitations that affect their suitability for camp areas, picnic
areas, playgrounds, and paths and trails. The ratings are based on
such restrictive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these ratings,
but important in evaluating a site, are location and accessibility of
the area, size and shape of the area and its scenic quality, the ability
of the soil to support vegetation, access to water, potential water
impoundment sites available, and either access to public
sewerlines or capacity of the soil to absorb septic tank
effluent. Soils subject to flooding are limited, in varying
degrees, for recreational use by the duration of flooding and the
season when it occurs. Onsite assessment of height, duration, and
frequency of flooding is essential in planning recreational
facilities.

In table 8 the limitations of soils are rated as slight, moderate,
or severe. Slight means that the soil properties are generally
favorable and that the limitations are minor and easily overcome.
Moderate  means that the limitations can be overcome or
alleviated by planning, design, or special maintenance. Severe
means that soil properties are unfavorable and that limitations
can be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination of these
measures.

The information in table 8 can be supplemented by additional
information in other parts of this survey. Especially helpful are
interpretations for septic tank absorption fields, given in table 9,
and interpretations for dwellings without basements and for local
roads and streets, given in table 10.

Camp areas require such site preparation as shaping and
leveling tent and parking areas, stabilizing roads and intensively
used areas, and installing sanitary facilities and utility lines.
Camp areas are subject to heavy foot traffic and some vehicular
traffic. The best soils for this use have mild slopes and are not
wet nor subject to flooding during the period of use. The
surface has few or no stones or boulders, absorbs rainfall
readily but remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of constructing
camping sites.
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Figure 12: Elk wintering in woodland area.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones or
boulders that increase the cost of shaping sites or of building
access roads and parking areas.

Playgrounds require soils that can withstand intensive foot
traffic. The best soils are almost level and not wet nor subject to
flooding during the season of use. The surface is free of
stones or boulders, is firm after

rain, and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over rock should
be sufficient to allow necessary grading.

The design and layout of paths and trails for walking,
horseback riding, and bicycling should require little or no
cutting and filling. The best soils for this use are those that
are not wet, are firm after rain, are not dusty when dry, and
are not subject to flooding more than once during the period
of use. They should have moderate slopes and have few or no stones
or boulders on the surface.
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Engineering

This section provides information about the use of soils for
building sites, sanitary facilities, construction materials, and water
management. Among those who can benefit from this section
are engineers, landowners, community decision makers and
planners, town and city managers, land developers, builders,
contractors, and farmers and ranchers.

The ratings in tables in this section are based on test data
and estimated data in the "Soil Properties" section. The
ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior of
soils in various engineering uses.

Among the soil properties and site conditions identified by the
soil survey and used in determining the ratings in this section
are grain-size distribution, liquid limit, plasticity index, soil
reaction, depth to and hardness of bedrock within 5 or 6 feet of
the surface, soil wetness characteristics, depth to a seasonal
water table, slope, likelihood of flooding, natural soil structure
or aggregation, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay minerals,
mineralogy of the sand and silt fractions, and the kind of
absorbed cation were also considered.

Based on the information assembled about soil properties,
ranges of values can be estimated for erodibility, permeability,
corrosivity, shrink-swell potential, available water capacity, shear
strength, compressibility, slope stability, and other factors of
expected soil behavior in engineering uses. As appropriate, these
values can be applied to each major horizon of each soil or to the
entire profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, foundations for
small buildings, ponds and small dams, irrigation projects, drainage
systems, sewage and refuse disposal systems, and other
engineering works. The ranges of values can be used to: select
potential residential, commercial, industrial, and recreational
areas; make preliminary estimates pertinent to construction in a
particular area; evaluate alternate routes for roads, streets,
highways, pipelines, and underground cables; evaluate alternate
sites for location of sanitary landfills, onsite sewage disposal
systems, and other waste disposal facilities; plan detailed onsite
investigations of soils and geology; find sources of gravel, sand,
clay, and to soil; plan farm drainage systems, irrigation
systems, pons, terraces, and other structures for soil and water
conservation; relate performance of structures already built to the
properties of the kinds of soil on which they are built so that
performance of similar structures on the same or a similar soil
in other locations can be predicted; and predict the
trafficability of soils for cross-country movement of vehicles
and construction equipment.

Data presented in this section are useful for land-

ELWIN A. Ross, engineer, Soil Conservation Service, helped prepare this section.

use planning and for choosing alternative practices or general designs
that will overcome unfavorable soil properties and minimize soil-
related failures. Limitations to the use of these data, however,
should be well understood. First, the data are generally not presented
for soil material below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of soils that
differ from the dominant soil may be included in mapping. Thus,
these data do not eliminate the need for onsite investigations and
testing.

The information is presented mainly in tables. Table 9 shows, for
each kind of soil, ratings of the degree and kind of limitations for sanitary
facilities; table 10 for building site development; and table 11, for
water management. Table 12 shows the suitability of each kind of
soil as a source of construction material.

The information in the tables, along with the soil map, the soil
descriptions, and other data provided in this survey can be used to
make additional interpretations and to construct interpretive maps
for specific uses of land.

Some of the terms used in this soil survey have different
meanings in soil science and in engineering; many of these terms are
defined in the Glossary.

Sanitary facilities

Favorable soil properties and site features are needed for proper
functioning of septic tank absorption fields, sewage lagoons, and
sanitary landfills. The nature of the soil is important in
selecting sites for these facilities and in identifying limiting soil
properties and site features to be considered in design and
installation. Also, those soil properties that affect ease of
excavation or installation of these facilities will be of interest to
contractors and local officials. Table 9 shows the degree and kind
of limitations of each soil for such uses and for use of the soil as
daily cover for landfills.

If the degree of soil limitation is expressed as slight, soils are
generally favorable for the specified use and limitations are minor
and easily overcome; if moderate, soil properties or site features are
unfavorable for the specified use, but limitations can be overcome by
special planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that major soil
reclamation, special designs, or intensive maintenance are
required.

Septic tank absorption fields are subsurface systems of tile or
perforated pipe that distribute effluent from a septic tank into the
natural soil. Only the soil horizons between depths of 18 and 72
inches are evaluated for this use. The soil properties and site
features considered are those that affect the absorption of the
effluent and those that affect the construction of the system.

Properties and features that affect the absorption of the effluent are
permeability, depth to seasonal high water table, depth to bedrock,
any, susceptibility to flooding. Stones, boulders, and a shallow depth
to bedrock interfere with installation. Excessive slope
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In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate document.

may cause lateral seepage and surfacing of the effluent in the tile lines. In these soils the absorption field does not
downslope areas. Also, soil erosion and soil slippage are adequately filter the effluent, and ground water in the area
hazards where absorption fields are installed in sloping soils. may be contaminated.

Some soils are underlain by loose sand and gravel or Percolation tests are performed to determine the absorptive
fractured bedrock at a depth of less than 4 feet below capacity of the soil and its suitability for septic tank

absorption fields. These tests should be per-
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formed during the season when the water table is highest and the soil
is at minimum absorptive capacity.

On many of the soils that have moderate or severe limitations
for septic tank absorption fields, a system to lower the seasonal
water table or the size of the absorption field could be increased so
that performance is satisfactory.

Sewage lagoons are sallow ponds constructed to hold
sewage while bacteria decompose the solid and liquid wastes.
Lagoons have a nearly level flow area surrounded by cut
slopes or embankments of compacted, nearly impervious soil
material. They generally are designed to hold sewage within a depth
of 2 to 5 feet. Impervious soil material for the lagoon floor and
sides is required to minimize seepage and contamination of
local ground water. Soils that are very high in organic-matter
content and those that have cobbles, stones, and boulders are
undesirable. Unless the soil has very slow permeability,
contamination of local ground water is a hazard in areas where the
seasonally high water table is above the level of the lagoon floor.
In soils where the water table is seasonally high, seepage of
ground water into the lagoon can seriously reduce its capacity for
liquid waste. Slope, depth to bedrock, and susceptibility to
flooding also affect the suitability of sites for sewage lagoons or
the cost of construction. Shear strength and permeability of
compacted soils affect the performance of embankments.

Sanitary landfill is a method of disposing of solid waste, either
in excavated trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with thin layers or soil. Landfill
areas are subject to heavy vehicular traffic. Ease of excavation,
risk of polluting ground water, and trafficability affect the
suitability of a soil for this use. The best soils have a loamy or silty
texture, have moderate or slow permeability, are deep to bedrock
and a seasonal water table, are free of large stones and boulders,
and are not subject to flooding. In areas where the seasonal
water table is high, water seeps into the trenches and causes
problems in excavating and filling the trenches. Seepage into the
refuse increases the risk of pollution of ground water. Clayey soils
are likely to be sticky and difficult to spread. Sandy or
gravelly soils generally have rapid permeability that might allow
noxious liquids to contaminate local ground water.

Unless otherwise stated, the ratings in table 9 apply only to soil
properties and features within a depth of about 6 feet. If the
trench is deeper, ratings of slight or moderate may not be valid.
Site investigation is needed before a site is selected.

In the area type of sanitary landfill, refuse is placed on the
surface of the soil in successive layers. The limitations caused by
soil texture, depth to bedrock, and stone content do not apply to
this type of landfill. Soil wetness, however, can be a limitation
because of difficulty in operating equipment.

Daily cover for landfill should be soil that is easy to excavate
and spread over the compacted fill during both wet
and dry weather. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey soils may be
sticky and difficult to spread; sandy soils may be
subject to soil blowing.

The soils selected for final cover of landfills should be suitable
for growing plants. Of all horizons, the A horizon in most soils
has the best workability, a higher content of organic matter, and
the best potential for growing plants. Thus, for either the area- or
trench-type landfill, stockpiling material from the A horizon for use
as the surface layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily or final
cover, thickness of suitable soil material available and depth to a
seasonal high water table in soils surrounding the sites should be
evaluated. Other factors to be evaluate are those that affect
reclamation of the borrow areas, such as slope, erodibility, and
potential for plant growth.

Building site development

The degree and kind of soil limitations that affect shallow
excavations, dwellings with and without basements, small
commercial buildings, and local roads and streets are
indicated in table 10. A slight limitation indicates that soil
properties are favorable for the specified use; any limitation is minor
and easily overcome. A moderate limitation indicates that soil
properties and site features are unfavorable for the specified use,
but the limitations can be overcome or minimized by special
planning and design. A severe limitation indicates one or more soil
properties or site features are so unfavorable or difficult to
overcome that a major increase in construction effort, special
design, or intensive maintenance is required. For some soils rated
severe, such costly measures are not feasible.

Shallow excavations are used for pipelines, sewerlines,
telephone and power transmission lines, basements, open ditches,
and cemeteries. Such digging or trenching is influenced by the
soil wetness or seasonal high water table, the texture and
consistence of soils, the tendency of soils to cave in or slough, and
the presence of very firm, dense soil layers, bedrock, or large
stones. In addition, excavations are affected by slope of the soil
and the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each soil
horizon is defined, and the presence of very firm or extremely firm
horizons, generally difficult to excavate, is indicated.

Dwellings and small commercial buildings referred to in table 10
are built on undisturbed soil and have foundation loads of a
dwelling no more than three stories high. Separate ratings are
made for small commercial buildings without basements and for
dwellings with and without basements. For such structures, soils
should be sufficiently stable that cracking or subsidence from
settling or shear failure of the foundation does not occur. These
ratings were determined from estimates of the shear strength,
compressibility, and shrink-swell potential of the soil. Soil texture,
plasticity and in-place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also considered. Soil
wetness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gar-
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dens. Depth to bedrock, slope, and the large stones in or on the
soil are also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious limitation.

Local roads and streets referred to in table 10 have an all-
weather surface that can carry light to medium traffic all year.
They consist of subgrade of the underlying soil material; a
base of gravel, crushed rock fragments, or soil material stabilized
with lime or cement; and a flexible or rigid surface, commonly
asphalt or concrete. The roads are graded with soil material at
hand, and most cuts and fills are less than 6 feet deep.

The load-supporting capacity and the stability of the soil as well
as the quantity and workability of fill material available are
important in design and construction of roads and streets. The
classifications of the soil and the soil texture, density, shrink-
swell potential, and potential frost action are indicators of the
traffic-supporting capacity used in making ratings. Soil wetness,
flooding, slope, depth to hard rock or very compact layers, and
content of large stones, all of which affect stability and ease of
excavation, were also considered.

Water management
Many soil properties and site features that affect water

management practices have been identified in this soil survey. In
table 11 soil and site features that affect use are indicated for
each kind of soil. This information is significant in planning,
installing, and maintaining water control structures.

Pond reservoir areas hold water behind a dam or embankment.
Soils suitable for this use have low seepage potential, which is
determined by the permeability and the depth to fractured or
permeable bedrock or other permeable material.

Embankments, dikes, and levees require soil material that is
resistant to seepage, erosion, and piping and that has favorable
stability, shrink-swell potential, shear strength, and compaction
characteristics. Stones and organic matter in a soil downgrade
the suitability of a soil for use in embankments, dikes, and
levees.

Drainage of soil is affected by such soil properties as
permeability, texture, structure, depth to bedrock, hardpan, or other
layers that influence rate of water movement, depth to the water
table, slope, stability of ditchbanks, susceptibility to flooding,
salinity and alkalinity, and availability of outlets for drainage.

Irrigation is affected by such features as slope, susceptibility to
flooding, hazards of water erosion and soil blowing, Texture,
presence of salts and alkali, depth of root zone, rate of water
intake at the surface, permeability of the soil below the surface
layer, available water capacity, need for drainage, and depth to
the water table.

Terraces and diversions are embankments, or a combination
of channels and ridges, constructed across a slope to intercept
runoff. They allow water to soak into the soil or flow slowly
to an outlet. Features

that affect suitability of a soil for terraces are uniformity and
steepness of slope; depth to bedrock; hardpan, or other
unfavorable material; large stones; permeability; ease of
establishing vegetation; and resistance to water erosion, soil
blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff to outlets
at nonerosive velocities. Features that affect the use of soils for
waterways are slope, permeability, erodibility, wetness, and
suitability for permanent vegetation.

Construction materials
The suitability of each soil as a source of road fill, sand,

gravel, and topsoil is indicated in table 12 by ratings of good, fair,
or poor. The texture thickness, and organic-matter content of
each soil horizon are important factors in rating soils for use as
construction materials. Each soil is evaluate to the depth
observed and described as the survey is made, generally about 6
feet.

Roadfill is soil material used in embankments for roads. The
ratings reflect the ease of excavating and working the material and
the expected performance of the material where it has been
compacted and adequately drained. The performance of soil
after it is stabilized with lime or cement is not considered in the
ratings, but information about some of the soil properties that
influence such performance is given in the descriptions of the soil
series.

The ratings apply to the soil profile between the A horizon and
a depth of 5 to 6 feet. It is assumed that soil horizons will be
mixed during excavation and spreading. Many soils have horizons
of contrasting suitability within their profile. The estimated
engineering properties in table 13 provide more specific
information about the nature of each horizon. This information can
help determine its suitability for roadfill.

Soils rated good are coarse grained. They have low shrink-
swell potential, low potential frost action, and few cobbles and
stones. They are at least moderately well drained and have slopes
of 15 percent or less. Soils rated fair have a plasticity index of less
than 15 and have other limiting features, such as high shrink-swell
potential, moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the entire soil is rated
poor.

Sand and gravel are used in great quantities in many kinds of
construction. The ratings in table 12 provide guidance as to where
to look for probable sources and are based on the probability
that soils in a given area contain sizable quantities of sand or
gravel. A soil rated good or fair has a layer of suitable material at
least 3 feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as shale and
siltstone, are not considered to be sand and gravel. Fine-grained soils
are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water table or
other factors that affect excavation of
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the material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used in areas where vegetation is to be established
and maintained. Suitability is affected mainly by the ease of
working and spreading the soil material in preparing a
seedbed and by the ability of the soil material to support plant
life. Also considered is the damage that can result to the area from
which the topsoil is taken.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones, are low in
content of gravel, and have gentle slopes. They are low in soluble
salts that can limit or prevent pant growth. They are naturally
fertile or respond well to fertilizer. They are not so wet that
excavation is difficult during most of the year.

Soils rated fair are loose sandy or firm loamy or clayey
soils in which the suitable material is only 8 to 16 inches
thick or soils that have appreciable amounts of gravel, stones, or
soluble salt.

Soils rated poor are very sandy soils, very firm clayey
soils, soils that have suitable layers less than 8 inches thick;
soils that have large amounts of gravel, stones or soluble salts;
steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high content
of organic matter, a surface horizon is generally preferred for
topsoil because of its organic-matter content. This horizon is
designated as A1 or Ap in the soil series descriptions. The
absorption and retention of moisture and nutrients for plant growth
are greatly increased by organic matter. Consequently, careful
preservation and use of material from these horizons is desirable.

Soil Properties
Extensive data about soil properties are summarized on the

following pages. The two main sources of these data are the
many thousands of soil borings made during the course of the
survey and the laboratory analyses of selected soil samples from
typical profiles.

In making soil borings during field mapping, soil scientists
can identify several important soil properties. They note the
seasonal soil moisture condition or the presence of free water and
its depth. For each horizon in the profile, they note the thickness
of the soil and color of the soil material; the texture, or amount of
clay, silt, sand, and gravel or other coarse fragments; the
structure, or the natural pattern of cracks and pores in the
undisturbed soil; and the consistence of the soil material in
place under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of the soil,
and identify any free carbonates.

Samples of soil material are analyzed in the laboratory to
verify the field estimates of soil properties and to determine all
major properties of key soils, especially properties that cannot be
estimated accurately by field observation. Laboratory analyses are
not conducted for all soil series in the survey area, but labora-

tory data for many of the soil series not tested are available from
nearby survey areas.

The available field and laboratory data are summarized in
tables. The tables give the estimated range of engineering
properties, the engineering classification, and the physical and
chemical properties of each major horizon of each soil in the
survey area. They also present pertinent soil and water features,
engineering test data, and data obtained from physical and
chemical laboratory analyses of soils.

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area. These estimates are presented as ranges in values most
likely to exist in areas where the soil is mapped.

Most soils have, within the upper 5 or 6 feet, horizons of
contrasting properties. Information is presented for each of these
contrasting horizons. Depth to the upper and lower boundaries
of each horizon in a typical profile of each soil is indicated.
More information about the range in depth and about other
properties of each horizon is given for each soil series in the
section "Descriptions of the Soils."

Texture is described in table 13 in the standard terms used by
the U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in soil material that is
less than 2 millimeters in diameter. "Loam," for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent silt, and less
than 52 percent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for example,
"gravelly loam." Other texture terms are defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the American Association of State Highway and
Transportation Officials Soil Classification System (AASHTO)
(1). In table 13 soils in the survey area are classified
according to both systems.

The Unified system classifies soils according to properties
that affect their use as construction material. Soils are
classified according to grain-size distribution of the fraction
less than 3 inches in diameter, plasticity index, liquid limit, and
organic-matter content. Soils are grouped into 15 classes - eight
classes of coarse-grained soils, identified as GW, GP, GM,
GC, SW, SP, SM, and SC; six classes of fine-grained soils,
identified as ML, CL, OL, MH, CH, and OH; and one class
of highly organic soils, identified as Pt. Soils on the borderline
between two classes have a dual classification symbol, for
example, CL-ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction and
maintenance. In this system a mineral soil is classified as one of
seven basic groups ranging from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index. Soils
in group A-1 are coarse grained and low in content of fines.
At the other extreme, in group A-7, are fine-grained soils.
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In the original manuscript, there was a table in
this space.

All tables have been updated and are available
as a separate document.

Highly organic soils are classified as A-8 on the basis of visual
inspection.

When laboratory data are available, the A-1, A-2, and A-7
groups are further classified as follows: A-1-a, A-1-b, A-2-4, A-
2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an additional
refinement, the desirability of soils as subgrade material can be
indicated by a group index number. These numbers range from 0
for the best sub grade material to 20 or higher for the poorest.
The AASHTO classification for soils tested in the survey area,
with group index numbers in parentheses, is given in table 16.
The estimated classification, without group index numbers, is
given in table 13. Also in table 18 the percentage, by weight, of
cobbles or the rock fragments more than 3 inches in diameter
are estimated for each major horizon. These estimates are
determined mainly by observing volume percentage in the field
and then converting that, by formula, to weight percentage.

A comparison of these and other systems of size limits for soil
separates can be found in the PCA soil primer (7).

Percentage of the soil material less than 3 inches in diameter
that passes each of four sieves (U. S. standard) is estimated for
each major horizon. The estimates are based on tests of soils that
were sampled in the survey area and in nearby areas and on field
estimates from many borings made during the survey.

Liquid limit and plasticity index indicate the effect of water on
the strength and consistence of soil. These indexes are used in
both the Unified and AASHTO soil classification systems.
They are also used as indicators in making general predictions of
soil behavior. Range in liquid limit and plasticity index are
estimated on the basis of test data from the survey area or from
nearby areas and on observations of the many soil borings made
during the survey.

All estimates in table 13 have been rounded to the nearest 5
percent. Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount across classification boundaries (1
or 2 percent), the classification of the marginal zone has been
omitted.

Physical and chemical properties

Table 14 shows estimated values for several soil
characteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each major
horizon, at the depths indicated, in the representative profile of
each soil. The estimates are based on field observations and on
test data for these and similar soils.

Permeability is estimated on the basis of known relationships
between the soil characteristics observed in the field-particularly
soil structure, porosity, and gradation or texture-that influence
the downward movement of water in the soil. The estimates are
for water movement in a vertical direction when the soil is
saturated. Not considered in the estimates are lateral seepage or
such transient soil features as plowpans and surface crusts.
Permeability of the soil is an important factor to be considered in
the planning and designing of drainage systems, in evaluating the
poten-
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tial of soils for septic tank systems and other waste disposal
systems, and in many other aspects of land use and
management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold water
and make it available to plants. Important characteristics are content
of organic matter, soil texture, and soil structure. Shallow-rooted
pants are not likely to use the available water from the deeper
soil horizons. Available water capacity is an important factor in the
choice of plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as range in pH values. The range in
pH of each major horizon is based on many field checks. For
many soils, the values have been verified by laboratory analyses.
Soil reaction is important in selecting the crops, ornamental
.plants, or other plants to be grown; in evaluating soil
amendments for fertility and stabilization; and in evaluating the
corrosivity of soils.

Salinity is expressed as the electrical conductivity of the
saturation extract, in millimhos per centimeter at 25° C.
Estimates are based on field and laboratory measurements at
representative sites of the nonirrigated soils. The salinity of
individual irrigated fields is affected by the quality of the
irrigation water and by the frequency of water application. Hence,
the salinity of individual fields can differ greatly from the value
given in table 14. Salinity affects the suitability of a soil for crop
production, its stability when used as a construction material,
and its potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount and kind
of clay in the soil. Laboratory measurements of the swelling of
undisturbed clods were made for many soils. For others the
swelling was estimated on the basis of the kind and amount of clay
in the soil and on measurements of similar soils. The size of the
load and the magnitude of the change in soil moisture content
also influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates that special
design and added expense may be required if the planned use of the
soil will not tolerate large volume changes.

Risk of corrosion, as used in table 14, pertains to potential soil-
induced chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is related to
soil moisture, particle-size distribution, total acidity, and electrical
conductivity of the soil material. The rate of corrosion of
concrete is based mainly on the sulfate content, texture, and
acidity of the soil. Protective measures for steel or more resistant
concrete help to avoid or minimize damage resulting from the
corrosion. Installations of steel that intersect soil boundaries or soil
horizons are more susceptible to corrosion than an installation that is
entirely within one kind of soil or within one soil horizon.

Erosion factors are used to predict the amounts of erosion
that will result from specific kinds of land use

and treatment. The soil erodibility factor (K) is a measure of the
susceptibility of the soil to erosion by water. Soils having the
highest K values are the most erodible. The soil-loss
tolerance factor (T) is the maximum rate of soil erosion,
whether from rainfall or soil blowing, that can occur without
reducing crop production or environmental quality. The rate is
expressed in terms of soil loss per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blowing if
cultivated. The groups are used to predict the susceptibility of soil to
blowing and the amount of soil lost as a result of blowing. Soils
are grouped according to the following distinctions

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is difficult to
establish. They are generally not suitable for crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can be
grown if intensive measures to control soil blowing are used.

3. Sandy loamy, coarse sandy loamy, fine sandy loamy, and very
fine sandy loamy. These soils are highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

4L. Calcareous loamy soils that are less than 35 percent clay
and more than 5 percent finely divided calcium carbonate. These
soils are erodible, but crops can be grown if intensive measures to
control soil blowing are used.

4. Clays, silty clays, clay loamy, and silty clay loams that are
more than 35 percent clay. These soils are moderately erodible,
but crops can be grown if measures to control soil blowing are
used.

5. Loamy soils that are less than 18 percent clay and less
than 5 percent finely divided calcium carbonate and sandy clay
loams and sandy clays that are less than 5 percent finely divided
calcium carbonate. These soils are slightly erodible, but crops
can be grown if measures to control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less than 5
percent finely divided calcium carbonate, except silty clay
loams. These soils are very slightly erodible, and crops can easily
be grown.

7. Silty clay loamy that are less than 35 percent clay and less
than 5 percent finely divided calcium carbonate. These soils are
very slightly erodible, and crops can easily be grown.

8. Stony or gravelly soils and other soils not subject to soil blowing.

Soil and water features

Table 15 contains information helpful in planning land uses and
engineering projects that are likely to be affected by soil and
water features.

Hydrologic soil groups are used to estimate runoff from
precipitation. Soils not protected by vegetation are placed in one
of four groups on the basis of the intake of water after the soils have
been wetted and have received precipitation from long-duration
storms.

The four hydrologic soil groups are
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Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of deep,
well drained to excessively drained sands or gravels. These
soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep to
deep, moderately well drained to well drained soils that have
moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly
wet. These consist chiefly of soils that have a layer that impedes
the downward movement of water or soils that have moderately
fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist chiefly of
clay soils that have a high shrink-swell potential, soils that have
a permanent high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly
impervious material. These soils have a very slow rate of water
transmission.

Flooding is the temporary covering of soil with water from
overflowing streams, with runoff from adjacent slopes, and by
tides. Water standing for short periods after rainfall or
snowmelt and water in swamps and marshes is not considered
flooding. Flooding is rated in general terms that describe the
frequency and duration of flooding and the time of year when
flooding is most likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils of the
area that are not subject to flooding. The ratings are also based
on local information about floodwater levels in the area and the
extent of flooding; and information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of value in
land-use planning and provides a valid basis for land-use
restrictions. The soil data are less specific, however, than those
provided by detailed engineering surveys that delineate flood-
prone areas at specific food frequency levels.

High water table is the highest level of a saturated zone more
than 6 inches thick in soils for a continuous period of more than 2
weeks during most years. The depth to a high water table applies
to undrained soils. Estimates are based mainly on the relationship
between grayish colors or mottles in the soil and the depth to
free water observed in many borings made during the course
of the soil survey. Indicated are the depth to the high water table;
the kind of water table, that is perched, artesian, or apparent; and
the months of the year that the water table commonly is high.
Only saturated zones above a depth of 5 or 6 feet are indicated.

Information about the high water table helps in assessing the
need for specially designed foundations, the need for specific
kinds of drainage systems, and the need for footing wins to
insure dry basements. Such information is also needed to
decide whether or not construction of basements is feasible and to
determine how septic tank absorption fields and other
underground installations will function. Also, a high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are underlain by
bedrock at depths of 5 to 6 feet or less. For many soils, the limited
depth to bedrock is apart of the definition of the soil series. The
depths shown are based on measurements made in many soil borings
and other observations during the soil mapping. The kind of
bedrock and its relative hardness as related to ease of excavation is
also shown. Rippable bedrock can be excavated with a single-tooth
attachment on a 200 horsepower tractor, but hard bedrock
generally requires blasting.

Cemented pans are hard subsurface layers that are strongly
compacted indurated). Such pans cause difficulty in excavation. e
hardness of pans is similar to that of bedrock.

Potential frost action refers to the likelihood of damage to
pavements and other structures by frost heaving and low soil
strength after thawing. Frost action results from the
movement of soil moisture into the freezing zone, which
causes the formation of ice lenses. Soil texture, temperature,
moisture content, porosity, permeability, and content of organic
matter are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by insulating
vegetation or snow and is not . artificially drained. Silty and
clayey soils that have a high water table in winter are most
susceptible to frost action. Well drained very gravelly or sandy
soils are the least susceptible.

Engineering test data

Samples from soils of the Dufur series representative of Wasco
County, Northern Part, were tested by standard AASHTO
procedures to help evaluate the soils for engineering
purposes. Only selected layers of each soil were sampled. The
results of these tests and the classification of each soil sample
according to both the AASHTO and Unified systems are shown
in table 16. The samples tested do not represent the entire range
of soil characteristics in the survey area or even within the series
sampled. The results of the tests, however, can be used as a
general guide in estimating the physical properties of the soils.
Tests made were for moisture-density relationships, grain-size
distribution, liquid limit, and plasticity index.

In the moisture density, or compaction test, a sample of the soil
material is compacted several times with a constant compactive
effort, each time at a successively higher moisture content. The
moisture content increases until the optimum moisture content
is reached. After that the density decreases as moisture content
increases. The highest density obtained in the compaction test is
the maximum density. Moisture
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density data are important in construction because optimum
stability is generally obtained if the soil is compacted to
approximately the maximum dry density when it is at
approximately the optimum moisture content.

The results of the mechanical analysis, obtained by combined
sieve and hydrometer methods, can be used to determine the
relative proportions of the different size particles that make up
the soil sample. The percentage of fine-grained material
determined by the hydrometer method should not be used in
determining textural classes of soils.

Liquid limit and plasticity index are discussed in the section
relating "Engineering Properties."

The specific gravity of a soil is the ratio of the weight in air
of a given volume of soil particles at a stated temperature to the
weight in air of an equal volume of distilled water at stated
temperature. Most soils have specific gravities in the range of
2.65 or 2.85.

Formation, Morphology, and
Classification

In this section, the factors that have affected the formation and
composition of the soils in the survey area are described, and
some important morphological features are discussed. The last
part of the section deals with the classification of the soils of the
survey area.

Formation

Most soils are formed by weathering and other processes that
act on parent material. The characteristics of the soil at any
given point depend on the parent material, climate, plants and
animas, relief, and time.

The active forces that gradually form a soil from parent
material are climate and plant and animal life. Relief strongly
influences natural drainage, aeration, runoff, erosion, and
exposure to sun and wind, and, as a result, it influences the
effectiveness of the active

soil forming processes. Generally, soil forming factors are
complex. Each force interacts with others and, slowly but
constantly, changes are brought about. A soil passes slowly
through stages that can be considered as youth, maturity, and old
age. Therefore, the character and thickness of a soil depend
upon the intensity of the soil forming processes, the length of time
during which the various processes have acted, and the resistance of
the parent material to change.

At any stage in formation, a soil can be affected by mechanical
agencies and by man. The surface layer can be wholly or partly
removed by erosion and the material beneath it can become
exposed. The soil-forming forces then begin acting on the exposed
material to form a new surface layer. Accelerated erosion caused
by improper use can severely limit the use of the soil for many
years. Grading, shaping, and leveling by man rearrange the soil
horizons and interrupt the effects of soil forming factors.
Irrigating a soil when it normally is dry has the effect of placing
the soil in a different climate environment. Draining by ditch or
tile drains counteracts the effects of relief and climate, thereby
changing the relationship among the soil forming factors.
Applying amendments and chemicals affects the chemical
composition of the soil and the plant and animal life.

The soil forming factors are discussed in the paragraphs that
follow.

Climate
The climate of the survey area is mainly semi-arid and most of

the annual precipitation falls in winter. Climate affects the kind
and amount of native vegetation. In parts of this survey area
temperature in winter is so low that the soils are frozen for long
periods. During these periods many soil-forming processes stop.
The average annual air temperature is normally 45° to 52° F at low
elevations and decreases to less than 45° at higher elevations
within the survey area. The upper few inches of the soil is
frozen for some period during winter, and daily freezing and thawing
are common on south-facing slopes. Summer temperatures are cool.
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The total precipitation and season of distribution are such that
most soils become thoroughly dry in some part of the solum
for at least 60 days in most years. The average annual
precipitation is 10 to 14 inches in the eastern part of the survey
area and about 14 to 30 inches in the forested areas at higher
elevations. Precipitation is mainly in the period between
October and June. Summer precipitation is spotty and is mostly
lost by evaporation. Rainfall is sufficient to only slightly leach or
moderately leach the soils.

Living organisms

In well drained areas where the precipitation is 10 to 16 inches
a year, the natural vegetation is mainly bluebunch wheatgrass,
Sandberg bluegrass, Idaho fescue, big sagebrush, and bitterbrush. In
these areas, the A horizon is about 10 inches thick and is more
than 1 percent organic matter. As precipitation increases to
more than 16 inches and elevation increases to more than 3,600
feet, conifer forests replace the grass and shrub vegetation.

Areas that are not well drained have native plants that differ
from the types common in well drained areas. On the flood plains
of streams, grasses, sedges, and rushes grow in various
combinations. This vegetation supplies an abundance of organic
matter, and soils in these areas commonly have an A horizon that
is thicker than 10 inches.

Animals and insects that burrow in the soil influence soil
formation but probably not as much as plants. Badger activity is
common on sandy or loamy soils that are relatively free of
stones.

Parent material

The soils of the survey area formed in residuum from the
weathering of bedrock and in colluvium on sloping uplands and
plateaus; material transported by water and deposited as
unconsolidated deposits of clay, silt, and gravel; pumice and ash
from volcanic activity; and loess that has been transported by wind
from other areas. Soils formed in residuum and colluvium
contain minerals and weathered products that have similar
composition to the original rock. Alluvial

and aeolian material has been mixed so that its original mineralogy
is no longer distinct.

The size of particles, mineralogy, and thickness of the parent
material have greatly influenced the nature of the soils. Some soil
characteristics are inherited directly from the parent material.
For example, the soils on uplands are generally shallow over
bedrock and are stony. Soils that formed in material on alluvial
fans and terraces generally are somewhat gravelly or cobbly and in
places are high in content of pumice. Soils formed in loess are
high in silt and are shallow to deep over bedrock.

Some of the oldest exposed geologic formations in the survey
area are those of the Tertiary Period. (3). They are only minor in
extent, and most of them have been covered by succeeding formations
of the Quaternary Period consisting mostly of tuff and breccia beds.
The material weathers readily resulting in soils that are high in
content of clay. Sherar and Sinamox soils formed partly in
residuum and colluvium weathered from breccia.

The Columbia River Basalt flow has preserved the major ridges
adjacent to the Deschutes and Columbia Rivers. Tygh Ridge in the
central part of the survey area is representative of the Columbia
River Basalt. Bald, Bodell, Bindle, Bakeoven, and Lickskillet soils
formed partly in residuum and colluvium weathered from this
basalt. The basalt is commonly more than 1,000 feet thick.

The Dalles Formation has been deposited over older formations
in the western part of the survey area (5). It was built up slowly, as is
evidenced by buried soils in the regolith. Cherryhill, Duart, Frailey,
Hesslan, Maupin, Skyline, Tygh, Wapinitia, and Watama soils
formed partly in residuum and colluvium weathered from
materials in this geologic formation.

During recent geologic times a mantle of loess was laid down
over the entire survey area, but now it is thickest on north-
facing slopes, mostly as a result of preferential erosion. It is a
nonstratified and unconsolidated deposit by the wind. It is composed
dominantly of silt-sized particles of feldspar, quartz, calcite, and
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mica, ordinarily with accessory clay and sand. Typically, loess
is very smooth and floury.

The loess probably originated from glacial outwash left in the
channel of the Columbia River during the Ice Age, or Pleistocene
Epoch. The loess probably accumulated chiefly in warm periods
when the glaciers melted, the sedimentation of outwash was at a
maximum, and the ground surface was neither frozen nor
blanketed with snow. Winds from the northeast that blew
across the bare outwash evidently started sand grains moving in a
jumping motion. The jumping grains bombarded the surface and
kicked silt particles into the air stream. The silt and very fine sand
particles were carried toward the southwest and gradually settled
throughout a wide area. In this area, there is a relationship
between the texture and thickness of the loess. Closer to the
source, the deposits are coarser textured and thicker. In a
southerly direction farther from the source, the deposits are
finer textured and thinner.

Along road cuts in the survey area, the loess stands in vertical
banks as much as 10 feet thick. This phenomenon, peculiar to
loess and common wherever loess occurs, results when the
individual plate-shaped particles are laid down flat, much like the
pages of a book. On slopes, however, because of the uniform
size of the particles, loess is susceptible to water erosion if not
protected by vegetation.

Loess contains a wide variety of easily weatherable minerals
and together with other favorable qualities generally results in
naturally fertile soils. Anderly, Cantala, Condon, Dufur,
Hermiston, Nansene, Pedigo, Walla Walla, Warden, Wato, and
Wrentham soils formed mostly in loess.

At one or more times during the deposition of the loess,
volcanic ash also was deposited in the survey area. Most likely it
came from the now extinct volcanoes of the Cascade Mountains.
All of the soils in the survey area probably contain some
volcanic ash, which consists of sharp edged, sand to silt sized
particles of silica, feldspar, glass, and other materials. The
Bins, Bindle, Ketchly, and Wamic soils formed in material
high in volcanic ash.

Relief
Aspect, or the direction a slope faces, is one of the most

important features of relief that has affected soil formation in this
survey area. Soils that have south-facing slopes are warmer
and drier than those that have north-facing slopes, have less
natural vegetation and a lower content of organic matter, and
have retained a thinner mantle of loess and volcanic ash
against erosion.

Another important feature is slope gradient. Steep soils
commonly have thinner and less distinct soil horizons than gently
sloping soils, have a greater erosion hazard, and retain less water.

Most soils in the survey area are well drained. Wet soils are
only on flood plains or in depressions on the upland plateaus.

Time
    The length of time that soil parent material has been subjected
to weathering in combination with other

factors plays a significant role in soil formation. If other factors are
equal, younger soils have less horizon differentiation than older
soils. For example, Endersby and Hermiston soils formed in
recent alluvium, and although leaching has been strong, no B
horizon has formed. Lickskillet and Sherar soils formed under
less precipitation but over a longer period of time and have a
distinct B horizon.

Morphology

A soil is not easily studied in its natural position because only
the surface is exposed. To see and study a soil, it is necessary
to expose a vertical section, or profile. A profile generally consists of
several layers, or horizons.

In the survey area, the differentiation of horizons is the result of
one or more of the following: accumulation of organic matter in the
A horizon, accumulation of silicate clay in the B horizon,
retention of calcium, potassium, and magnesium to give high
base saturation, accumulation or retention of calcium
carbonate in lower horizons, and cementation by alkali soluble
materials into a hardpan in well drained soils. Walla Walla soils,
for example, reflect the accumulation of organic matters and
retention of bases.

Organic matter has accumulated in the surface layer of all of
the soils in the survey area to form an A horizon. The content
of organic matter is lowest in Warden and Bakeoven soils and
highest in Nansene and Wrentham soils. The removal of native
vegetation from many soils and the subsequent reduction in
organic matter under a summer-fallow system of farming have
markedly changed the structure and water absorbing ability of the
A horizon. Surface crusting, vesicular porosity, and massive or
platy structure are common in the A horizon of soils that are
cultivated.

Laboratory data on the content of clay confirms that the
Cherryhill soils (table 17) have an argillic horizon. Ketchly, Sherar,
Van Horn, and Wapinitia soils also have an argillic horizon, but no
data are available on these soils. An argillic horizon results mainly
from the translocation of silicate clay minerals and a greater
formation of clay from primary minerals within the B horizon
than within other horizons.

All of the soils in the survey area have moderate to high base
saturation. Although data is not available for all soils, Warden soils
probably have the highest base saturation and Bindle and Bins soils
the lowest.

There is visible evidence of leaching of carbonates and salts in
some soils in the survey area. Warden soils, which have been
leached the least, have an accumulation of calcium carbonate below
a depth of 21 inches. Bins and Bindle soils have been leached the
most and generally contain no free carbonates.

Pedigo soils and wet spots in Hermiston soils have high sodium
saturation. This probably has been caused by the sodium in the
groundwater replacing other exchangeable cations.

Classification
    Soils are classified so that we can more easily remember their
significant characteristics.  Classification
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enables us to assemble knowledge about the soils, to see their
relationship to one another and to the whole environment, and to
develop principles that help us to understand their behavior and
their response to management. First through classification,
and then through use of soil maps, we can apply our
knowledge of soils to specific fields and other tracts of land.

The narrow categories of classification, such as those used in
detailed soil surveys, allow us to organize and apply knowledge
about soils in managing farms, fields, and woodland; in
developing rural areas; in engineering work; and in many other
ways. Soils are placed in broad classes to facilitate study and
comparison in large areas.

The system of soil classification currently used was adopted
by the National Cooperative Soil Survey in 1965. Readers
interested in further details about the system should refer to the
latest literature available (16).

The current system of classification has six categories.
Beginning with the broadest, these categories are order, suborder,
great group, subgroup, family, and series. In this system the
differentiae used as a basis for classification are soil properties
that can be observed in the field or that can be inferred either
from other properties that are observable in the field, or from the
combined data of soil science and other disciplines. The properties
selected for the higher categories are the result of soil genesis or
factors that affect soil genesis. In table 17 soils of Wasco
County, Northern Part, are placed in a family or higher
taxonomic class of the current system. Categories of the
current system are defined briefly in the following paragraphs.

ORDER. Ten soil orders are recognized. The differentiae for the
orders are based on the kind and degree of the dominant soil
forming processes that have gone on.

SUBORDER. Each order is subdivided into suborders that are
based primarily on properties that influence soil genesis and that
are important to plant growth, or that were selected to reflect
what seemed to be the most important variables within the orders.
The names of suborders have two syllables.

GREAT GROUP. Soil suborders are separated into great groups on
the basis of close similarities in kind, arrangement, and degree of
expression of pedogenic horizons, soil moisture and
temperature regimes, and in base status.

SUBGROUPS. Great groups are subdivided into three kinds of
subgroups: the central (typic) concept of the great groups (not
necessarily the most extensive subgroup) ; the intergrades, or
transitional forms to other orders, suborders, or great groups; and
extragrade subgroups that have some properties that are
representative of the great groups but that do not indicate
transitions to any other known kind of soil.

FAMILY. Families are established within a subgroup on the
basis of similar physical and chemical properties that affect
management. Among the properties considered in horizons of
major biological activity below plow depth are particle-size
distribution, mineral content, temperature regime, thickness of
the soil penetrable by roots, consistence, moisture
equivalent, soil slope, and permanent cracks.

SERIES. The series consists of a group of soils that are
formed from a particular kind of parent material and have
horizons that, except for texture of the surface soil, are
similar in differentiating characteristics and in arrangement in the
soil profile. Among these characteristics are color, texture,
structure, reaction, consistence, and mineral and chemical
composition.

Laboratory Data

Physical and chemical characteristics of some representative
soils in Wasco County, Northern Part, are given in table 18. The
procedures used in making the analyses are described in Soil
Survey Investigations Report No. 1. (15).

In preparation for laboratory analyses, soil samples were
collected from pits. After air drying, the samples

In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate 

                                                document.

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 464



In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate document.

were crushed and passed through a 2-millimeter, round hole
screen. The fraction greater than 2 millimeters in diameter is
reported as weighted percentage of the total sample. Analyses were
made on soil material less than 2 millimeters in diameter. Results
are reported on an ovendry basis.

The particle size distribution was determined by the pipette
method. The amount of water and the bulk density at 1/3 bar
tension were determined on plastic-coated clods in a porous-plate
pressure cooker. Water held at 15-bar tension was measure on
disturbed samples in a pressure membrane apparatus.
Reaction is by glass electrode using soil-water ratios
indicated. Organic carbon is by the Walkley-Black method.
Total nitrogen is by the Kjeldahl method. Electrical conductivity
is by method 3a, given in the U.S. Department of Agriculture
Handbook "Diagnosis and Improvement of Saline and Alkali Soils"
(12). The calcium carbonate equivalent was measured from the
amount of carbon dioxide evolved on acidification of the sample.
Extractable cations were leached with 1 N NH4OAc. Extractable
sodium and potassium were determined by flame photometry;
calcium by permanganate titra-

tion; and magnesium gravimetrically as pyrophosphate. Extractable
acidity, or exchangeable hydrogen, was determined by the
triethanolaminebarium chloride method. Cation-exchange capacity
(CEC) is the sum of extractable cations and extractable acidity;
base saturation is the sum of extractable calcium, magnesium,
sodium, and potassium as percentage of the cation-exchange
capacity.

The profile description for Chenoweth loam follows. The
description for Cherryhill silt loam is on page 16, and for Walla
Walla silt loam on page 32.

Chenoweth loam (S67-Ore-33-1 to 10) Wasco County, center of
section 10, T. 1 N., R. 13 E.:

Ap1-0 to 6 inches; very dark brown (10YR 2/2) very fine sandy loam,
dark grayish brown (10YR 4/2) dry; weak fine granular structure;
slightly hard, very friable, slightly sticky, slightly plastic; many roots
and pores; abrupt smooth boundary.

Ap2-6 to 10 inches; very dark brown (10YR 2/2) very fine sandy loam,
grayish brown (10YR 5/2) dry; weak medium platy structure
parting to weak fine granular; slight( hard, friable,
slightly sticky, slightly plastic; many roots and tine pores; clear
smooth boundary.

A3-10 to 17 inches; grayish brown (10YR 5/2) loam;
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weak fine granular structure; slightly hard, very friable, slightly sticky,
slightly plastic; many roots and fine pores; few noncalcareous nodules as
much as 1 inch in diameter, but mainly 1/2 inch in diameter; many
earthworm casts; thin patchy clay films on peds and on pores; gradual
smooth boundary.

B21-17 to 25 inches; dark brown (10YR 3/3) loam or light very fine sandy clay
loam, brown (10YR 5/3) dry; weak coarse prismatic structure parting to
weak medium subangular blocky; very friable or friable, sticky, plastic;
many roots and fine pores; very few thin clay films on peds and in pores;
few earthworm casts; few noncalcareous nodules as much as I inch in
diameter, but mainly about 1/2 inch in diameter; clay films nearly continuous
on nodules; gradual wavy boundary.

B22-25 to 42 inches; dark brown (10YR 3/3) loam or light very fine sandy clay
loam, brown (10YR 5/3) dry; weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard, friable, sticky, plastic;
many roots and fine pores; few thin clay films on peds and in pores; many
noncalcareous very dark grayish brown nodules mainly about era inch in
diameter; clear smooth boundary.

B3-42 to 50 inches; dark yellowish brown (10YR 3/4 and 4 / 4) loam or very fine
sandy loam, brown (10YR 5/3) dry; massive and weak fine subangular
blocky structure; soft, very friable, slightly sticky, slightly plastic; few
nodules; many roots and fine pores; abrupt

smooth boundary.
C1-50 to 70 inches; dark yellowish brown (10YR 3/4) very fine sandy loam,

light yellowish brown (10YR 6/4) dry; massive; soft, friable, very
slightly sticky, very slightly plastic; some fine roots and fine pores; gradual
wavy boundary.

C2-70 to 82 inches; dark yellowish brown (10YR 3/4) very fine sandy loam, pale
brown (10YR 6/3) dry; massive; soft, friable, slightly sticky, slightly
plastic; few fine roots and fine pores; abrupt wavy boundary.

General Nature o f the Area

This section provides general information about the
physiography, climate, history, transportation, and
water supply of Wasco County, Northern Part. Census
figures were not used from the U.S. Census of
Agriculture for this area because the survey area covers
only a part of the county.

Physiography
The survey area is partly on the Columbia Plateau

physiographic province and partly on the Eastern Cas-
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cade Mountain provinces. The Columbia Plateau is a lava-floored
plain that has been uplifted since molten basalt flooded the area.
That part of the Eastern Cascade province in the survey area is a
high upland terrace of coarse alluvial and pyroclastic materials.
This terrace is eroded, and wide nearly level ridgetops are
between deep V-shaped canyons. Elevation ranges from 1,000
feet along the northern boundary to about 3,500 feet in the
southwestern and western parts of the survey area. The
Columbia River, which marks the northern boundary, has an
average elevation of 97 feet. Escarpments and very steep slopes
border the Columbia River and rise abruptly to the upland terraces.

Tygh Ridge, which is at an elevation of 3,150 feet, is 22
miles south of the Columbia River. North of this ridge, drainage
is to the Columbia River. South of the ridge, drainage is to
White River and then to the Deschutes River, which forms the
eastern boundary of the survey area.

The Columbia River Watershed within the survey area,
excluding drainage of the Deschutes River, covers about 338,629
acres. In some places narrow sandy terraces parallel the river; in
others, vertical basalt escarpments rise from 800 to 1,000 feet.
Except for a few acres of Riverwash, there are no large recent
alluvial areas. Tributary streams, flowing directly to the river,
have rather steep gradients and flow through deep, V-shaped
canyons. Rock Creek, Mosier, Rowena, Mill, Three Mile,
Five Mile, and Fifteen Mile Creeks terminate at the Columbia
River.

The Juniper Flat and Wamic area, which is at an elevation of
1,600 to 3,400 feet, is south of Tygh Ridge. This upland
plateau, which forms the southern boundary of the survey area,
drains to the Deschutes River.

The Deschutes River and its main stem and tributaries have a
watershed of 221,101 acres within the survey area. White
River, south of Tygh Ridge, is one of its main perennial
tributaries. Wapinitia and Nena Creeks terminate at the Deschutes
River.

The elevation of the towns are The Dalles, 98 feet; Dufur,
1,319 feet; Friend, 2,450 feet; Mosier, 100 feet; and Maupin, 902
feet.

Patterned Ground, or "Biscuit Scabland" (14)

Patterned ground is the general term applied to biscuits or
mounds, stone nets, and stone stripes that form distinct patterns on
the ground surface (fig. 13). Patterned ground, locally called
biscuit scabland, makes up about 35,000 acres. Theories of the
origin of such landforms are numerous, and only one simplified
explanation is given here.

A common kind of pattern that occurs under glacial influence,
mainly in perennially frozen areas, indicates that frozen ground
cracks at low temperatures and forms rectangular or
polygonal patterns. Ice that forms in these nearly vertical
cracks can develop into ice wedges. Commonly, these
polygonal structures are the result of the contraction of a layer of
homogeneous material, either soil or rock, that is perpendicular
to the cooling surface. This is illustrated in the columnar

Figure 13: Area of biscuit scabland. The mounds, or biscuits, are Condon soils; surrounding the mounds is the very shallow Bakeoven soil.
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jointing of basalt and in the formation of mud cracks.
The chief climatic significance of the soil patterns as landforms

in the survey area is that frozen ground apparently existed in
front of the continental glacier during glacial invasion. A
regular pattern of polygonal fractures could form in ground
frozen to a uniform dept as a result of contraction during periods
of subfreezing temperature. Ice wedges could form in these if
the temperature fluctuated but generally remained below
freezing (6) . Then as the climate became warmer and the front of
the continental glacier retreated northward, the ice wedges began
to melt. The runoff waters could have caused the erosion and
modification of the polygons or mounds.

The biscuits are round or elongated, erosion-modified,
polygonal mounds that are underlain by basalt at a depth of 2 to 3
feet. The soil in these mounds has a more weakly defined profile
than adjacent soils, but otherwise it is similar to Condon
soils. Frost heaving probably was the cause of mixing of various
sized fragments of basalt in the soil and of mixing of
genetically formed horizons. The soil in the mounds is
lighter colored than the adjacent soils and is somewhat
more rapidly drained. The removal of large amounts of
mineral soil in the formation of the mounds is obvious from the
scabland that surrounds the mounds.

The soils in the scabland formed mainly in remnants of
material not removed during the thawing of the ice wedges and in
material more recently washed from the mounds.

A less striking feature than the mounds are the stone nets,
which in places encircle the mounds, and the stone polygons on
the scabland. These stone nets and polygons consist of various
sized fragments of basalt as much as 2 feet in diameter. Studies of
similar features elsewhere suggest that these may have resulted
from frost heaving along the original ice-wedged cracks (8).

Where slope is steep, the stone nets and polygons form sorted
stripes, or rows, of rock that vary in length and width. The
mounds occupy the gentle upper slopes of many of the minor
ridges; the sorted stone polygons, the moderately steep
intermediate slopes; and the sorted stripes, the steepest slopes on the
lower part of the ridges. In places there are sorted stripes that are
not associated with nets, polygons, or mounds (6).

History

Wasco County, once the largest county in the United States,
has been reduced to a fraction of its original size. At inception
Wasco County encompassed about 130,000 square miles. It
extended from the Cascade Mountains and from the Washington,
Idaho, and Montana borders to the California, Nevada, and Utah
borders. It now is in north-central Oregon between Hood River,
Jefferson, and Sherman Counties, and the Columbia River. The
county seat is The Dalles.

Wasco County was formed January 11, 1854, and maintained
its original size until February 14, 1859,

By JOHN LUNDELL.

when Oregon gained statehood. Wasco County's eastern border
was the Oregon-Idaho state line. Seventeen counties have been
formed in Eastern Oregon out of old Wasco County. Baker
County was the first in 1862, and Deschutes County petitioned
away in 1916.

Indians living along the Columbia River were the first known
inhabitants of the survey area, and fishing was their main
livelihood. Indians from other tribes in the Pacific Northwest
traveled annually to Winquatt (the Indian name for the geographical
area now known as Petersburg, Thompsons Addition, the Dalles,
and Chenoweth) to trade and barter for fish. The United States
Government established the Warm Springs Indian Reservation
in 1855, located partly in the southern part of Wasco County.

The Lewis and Clark Expedition came into the survey area on
October 25, 1805. Their group camped at what they termed "Fort
Rock," which is located near where Mill Creek enters the
Columbia River. For about the next 25 years, the travelers in the
area were interested in or associated with the fur trading industry.
In 1820 the Hudson Bay Company established a temporary
trading post at The Dalles. The region was explored by Peter
Skene Ogden, Nathaniel Wyeth, and John C. Fremont.

From 1843 to 1848, wagon trains began arriving from the East
over the Old Oregon Trail. At The Dalles they had two methods
of reaching the Willamette Valley. One was to raft, boat, or float
down the Columbia River. The other was to travel overland
around Mt. Hood. A toll road was built around the south side of
Mt. Hood in 1846. It began near Wamic in the central part of Wasco
County. To get to the toll road some immigrant trains chose to
leave the Columbia River just west of where the Deschutes River
terminates and travel over the rolling hills to Fairbanks on
Fifteen Mile Creek. They would then follow the creek up to
Fifteen Mile Crossing (Dufur), over Tygh Ridge and down into
Tygh Valley, and then up onto Wapinitia Flat to Wamic.

The Whitman Massacre occurred in 1847, and Oregon
Territorial Governor Abernathy promptly dispatched a company of
troops to The Dalles on December 8, 1847. Thus began what has to
be considered the permanent establishment of a community in
Wasco County. Dalles City was incorporated June 22, 1857.
The military used the remains of the Methodist Mission buildings
as quarters. The military maintained their post at Fort Dalles until
the end of the Yakima Indian War in 1858 and then finally
abandoned it in 1867.

Settlers started to locate in the rural areas of Wasco County
along the numerous streams that flowed north and east from the
Mt. Hood drainage system.

Discovery of gold in the early 1860's in the eastern and central
parts of Oregon further hastened the settlement of Wasco County.
Laborers were imported to help with the tedious digging task.
Wagon stops were located out of The Dalles at half-day travel
intervals. The main travel route went south across Three, Five,
Eight, and Fifteen Mile Creeks, up over Tygh Ridge, and down
into the Deschutes Canyon at Sherars Bridge. Crossing at the
Deschutes River was a pleasant respite

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 468



from the hot, dry, dusty trail. On the trail out of the canyon were
Bakeoven, Shaniko, and Antelope. So much gold was coming out
of the John Day-Canyon City Country that the U.S. Government
started construction of a mint at The Dalles. However, the
precious metal source dwindled before coins could be minted.

Major transportation along the Columbia River in the Pioneer
Period was confined to steamboats. The sternwheelers paddled
up and down the river in front of The Dalles from the 1850's to
about 1915. Scows were used to transport lumber from sawmills
down the Columbia River, such as the one at Mosier, up to The
Dalles. Completion of The Dalles-Celilo Canal in 1915
greatly increased water traffic to the Inland Empire Region.

The Dalles-Celilo Portage Railroad started in 1863. In 1882
The Dalles was connected to Portland by rail and to Wallula
in 1883. The first branch railroad to the southern part of Wasco
County was started in 1898, and it extended from Biggs in
Sherman County to Shaniko. In 1905 John Heimrich built the
Great Southern Railroad to Dufur and extended it into Friend in
1913. The Great Southern Railroad opened up the small
communities and whistlestops of Petersburg, Fairbanks,
Fulton, Brookhouse, Freebridge, Neabeck, Emerson, Wrentham,
Rice, Boyd, Dufur, and Friend to regular rail travel. In 1909 the
Union Pacific Railroad and the Spokane, Portland & Seattle
fought their way to Central Oregon up the Deschutes River.
Maupin became an important part of Wasco County's economy
because most goods on the Wapinitia Flat are funneled through
Maupin to the Oregon Trunk Railroad.

Automobiles and modern highways have aided residents in
getting to and from the market places. The routes used are
virtually the same. Only the mode and speed has changed.

Farming became big business in Wasco County in the 1860's.
Sheep and cattle raised in the central and southern parts of the
county contributed to the stability of the economy. Shaniko was
once one of the world's largest wool shipping points. Wool buyers
from all over the world came to The Dalles and used the famed
Umatilla House as their headquarters. Wheat and other grains
gradually gained acreage in the eastern and northern parts of
the county. Irrigation made possible several cuttings of alfalfa
each year, which are either used by the grower or sold to users
in the Pacific Northwest. The fruit industry of cherries,
peaches, apricots, and apples find world markets. Large apple
orchards at Dufur and Ortley failed miserably.

Attempts to diversify the economy of Wasco County have
been initiated primarily by the construction of The Dalles
Dam. Until the 1950's the economy was virtually stagnant. A
major aluminum plant using electrical power was the first
attempt at change. The economy is farm oriented, and goods and
services concentrate on that segment of the economy.

Climate

The survey area has very light annual total precipi-

By GILBERT L. STERNES, climatologist for Oregon, National Weather Service, U.S. Department of

Commerce.

tation and somewhat extreme temperatures in both summer and
winter. Records used in evaluating the temperature and
precipitation were from Friend and Dufur for the Columbia Plateau
area and from The Dalles located at the eastern end of the Columbia
Gorge on the Columbia River flood plain.

Temperature

Marine air moving up through the Columbia Gorge and
spreading into the inland Columbia Basin has a significant
moderating effect on the more extreme temperatures of both
summer and winter. The occasional low winter temperatures are
the result of strong invasions of very cold continental air from the
northeast. Excessively warm temperatures are similarly the
result of occasional high pressure during the summer stagnating
either over the inland Columbia or Great Basins.

Temperatures have ranged from -30° to 115° F above, both
recorded at The Dalles. In most years temperature is not more than 107°

or lower than -3° (table 19).
The dates of low temperatures in spring or before which they

will occur in fall are given in table 20. These temperatures are
significant to various crops. The number of days between the
average spring and fall dates of 32° temperature is often
referred to as the growing season (table 21).

Precipitation
The average annual precipitation ranges from nearly 10 inches

on the eastern edge of the survey area to about 30 inches on the
higher slopes of the western part. Between 70 and 80 percent of
the annual precipitation occurs in November to March. Only 5
to 10 percent occurs in June to August. The rest is fairly evenly
divided between April and May and September and October.
While most of the precipitation is in the form of rain, there is
substantial snowfall almost every winter, particularly in the
higher reaches of the western part of the survey area. The greatest
3-day total ever recorded in Oregon, other than in high
mountain areas, was 54 inches at The Dalles. Measurable
precipitation can be expected on about 75 days a year.

In table 22 is a summary of certain monthly and annual
precipitation data.

Sunshine and cloudiness

There are about 100 to 120 clear, 80 to 90 partly cloudy, and
165 to 185 cloudy days a year. Actual sunshine records have
never been made in the survey area, but in a study in which
records of cloudiness in the area and of sunshine at surrounding
points were analyzed, it is estimated that the sun shines about 20
to 30 percent of the time in December and January; 55 to 65
percent in April, May, and June; 75 to 85 percent in July, Au t,
and early in September. Then it gradually decreases to t e winter
average.

Relative humidity

In the early morning hours when the air temperature is the
lowest, relative humidity of 90 to 100 percent occurs in the
summer and is quite frequent almost
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any time of the day late in fall and in winter. In contrast,
during the warmest part of the day in summer, it is not unusual
to have a relative humidity of 10 to 20 percent. Occasionally
it is even lower, although the average is 35 percent.
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Glossary
Alluvium. Material, such as sand, silt, or clay, deposited on land by streams.
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Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

Available water capacity. The capacity of soils to hold water available for use
by most pants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch of soil. In this survey,
the range in inches of water is given for each series. This amount is based
on the minimum and maximum depths of profiles (to a maximum of 60
inches) and takes into account the different amounts of water held in the
ranges of texture given for the profile.

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the exchange capacity.

Clay. As a soil separate, the mineral soil particles less than 0.002 millimeter in
diameter. As a soil textural class, soil material that is 40 percent or more
clay, less than 45 percent sand, and less than 40 percent silt.

Colluvium. Soil material, rock fragments, or both moved by creep, slide, or local
wash and deposited at the bases of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and colors
consisting of concentrated compounds or cemented soil grains. The
composition of most concretions is unlike that of the surrounding soil.
Calcium carbonate and iron oxides are common compounds in
concretions.

Consistence, soil. The feel of the soil and the ease with which a lump can be crushed
by the fingers. Terms commonly used to describe consistence are-

Loose.-Noncoherent when dry or moist; does not hold together in a mass.
Friable.-When moist, crushes easily under gentle pressure between thumb and

forefinger and can be pressed together into a lump.
Firm.-When moist, crushes under moderate pressure between thumb and

forefinger, but resistance is distinctly noticeable.
Plastic.-When wet, readily deformed by moderate pressure but can be

pressed into a lump; will form a "wire" when rolled between thumb and
forefinger.

Sticky.-When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other material.

Hard.-When dry, moderately resistant to pressure; can be broken with
difficulty between thumb and forefinger.

Soft.-When dry, breaks into powder or individual grains under very slight
pressure.

Cemented.-Hard; little affected by moistening.
Crop year. The year in which a crop is harvested. It contrasts with the

fallow year, the year in which no crop is grown and the soil
accumulates moisture from the crop year.

Cross-slope farming. Plowing, cultivating, planting, and harvesting across the
general slope, but not on the contour.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. The
soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely affects the specified use.
Diagnostic horizon. A combination of specific soil characteristics that

indicate certain classes of soils. Those at the surface are called
epipedons; those below the surface, diagnostic subsurface horizons.

Drainage class (natural). Refers to the frequency and duration of periods of
saturation or partial saturation during soil formation, as opposed to
altered drainage, which is commonly the result of artificial drainage or
irrigation but may be caused by the sudden deepening of channels or the
blocking of drainage outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.-Water is removed from the soil very rapidly. Excessively
drained soils are commonly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to wetness.

Somewhat excessively drained.-Water is removed from the soil rapidly. Many
somewhat excessively drained soils are

sandy and rapidly pervious. Some are shallow. Some are so steep that
much of the water they receive is lost as runoff. All are free of the
mottling related to wetness.

Well drained.-Water is removed from the soil readily, but not rapidly. It is
available to plants throughout most of the growing season, and
wetness does not inhibit growth of roots for significant periods
during most growing seasons. Well drained soils are commonly
medium textured. They are mainly free of mottling.

Moderately well drained.-Water is removed from the soil somewhat slowly
during some periods. Moderately well drained soils are wet for only a
short time during the growing season, but periodically for long enough that
most mesophytic crops are effected. They commonly have a slowly
pervious layer within or directly below the solum, or periodically receive
high rainfall, or both.

Somewhat poorly drained: Water is removed slowly enough that the soil is
wet for significant periods during the growing season. Wetness
markedly restricts the growth of mesophytic crops unless artificial
drainage is provided, Somewhat poorly drained soils commonly have
a slowly pervious layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination of these.

Poorly drained.-Water is removed so slowly that the soil is saturated
periodically during the growing season or remains wet for long
periods. Free water is commonly at or near the surface for long
enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious layer within the
profile, seepage, nearly continuous rainfall, or a combination of
these.

Very poorly drained.-Water is removed from the soil so slowly that free
water remains at or on the surface during most of the growing
season. Unless the soil is artificially drained, most mesophytic
crops cannot be grown. Very poorly drained soils are commonly
level or depressed and are frequently ponded. Yet, where rainfall is
high and nearly continuous, they can have moderate or high slope
gradients, as for example in "hillpeats" and "climatic moors."

Dryfarming. Producing crops that require some tillage in a subhumid or
semiarid region, without irrigation. Dryfarming usually involves using
periods of fallow during which enough moisture accumulates in the
soil to allow production of a cultivated crop.

Duripan. A subsurface silica-cemented horizon.
Eluviation. The movement of material in true solution or colloidal

suspension from one place to another within the soil. Soil horizons
that have lost material through eluviation are eluvial; those that have
received material are illuvial.

Eolian soil material. Earthy parent material accumulated throw wind action;
commonly refers to sandy material in dunes or to loess in blankets on
the surface.

Erosion. The wearing away of the land surface by running water, wind, ice, or
other geologic agents and by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of
mountains and the building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic erosion,
mainly as a result of the activities of man or other animals or of a
catastrophe in nature, for example, fire, that exposes a bare surface.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Fallow. Cropland left idle in order to restore productivity through accumulation
of moisture. Summer fallow is common in regions of limited rainfall
where cereal grains are grown. The soil is tilled for at least one growing
season for weed control and decomposition of plant residue.

Favorable. Favorable soil features for the specified use.
Frost action. Freezing and thawing of soil moisture. Frost action can damage
structures and plant roots.
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Genesis, soil. The mode of origin of the soil. Refers especially to the
processes or soil-forming factors responsible for the formation of the
solum, or true soil, from the unconsolidated parent material.

Gravel. Rounded or angular fragments of rocks up to 3 inches (2
millimeters to 7.5 centimeters) in diameter. An individual piece is a
pebble.

Horizon,. soil. A layer of soil, approximately parallel to the Surface, having
distinct characteristics produced by soil-forming processes. The major
horizons of mineral soil are as follows

0 horizon.-An organic layer, fresh and decaying plant residue, at the
surface of a mineral soil.

A horizon.- The mineral horizon, formed or forming at or near the surface, in
which an accumulation of humified organic matter is mixed with the
mineral material. Also, a plowed surface horizon most of which was
originally part of a B horizon.

A2 horizon.-A mineral horizon, mainly a residual concentration of sand and
silt high in content of resistant minerals as a result of the loss of silicate clay,
iron, aluminum, or a combination of these.

B horizon.-The mineral horizon below an A horizon. The B horizon is in part
a layer of change from the overlying A to the underlying C horizon.
The B horizon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a combination op these;
(2) by prismatic or blocky structure; (3) by redder or browner colors
than those in the A horizon; or (4) by a combination of these. The
combined A and B horizons are generally called the solum, or true
soil. If a soil lacks a B horizon, the A horizon alone is the solum.

C horizon.-The mineral horizon or layer, excluding indurated bedrock,
that is little affected by soil-forming processes and does not have the
properties typical of the A or B horizon: The material of a C
horizon may be either like or unlike that from which the solum is
presumed to have formed. If the material is known to differ from
that in the solum the Roman numeral II precedes the letter C.

R layer.-Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Illuviation. The accumulation of material in a soil horizon through the
deposition of suspended material and organic matter removed from
horizons above. Since part of the fine clay in the B horizon (or
subsoil) of many soils has moved into the B horizon from the A
horizon above, the B horizon is called an illuvial horizon.

Large stones. Rock fragments 10 inches (25 centimeters) or more across. Large
stones adversely affect the specified use.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 percent silt
particles, and less than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles, deposited by
wind.

Low strength. Inadequate strength for supporting loads.
Morphology, soil. The physical makeup of the soil, including the texture,

structure, porosity, consistence, color, and other physical, mineral, and biological
properties of the various horizons, and the thickness and arrangement of
those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number and size.
Mottling generally indicates poor aeration and impeded drainage. Descriptive
terms are as follows: abundance-few, common, and many; size-fine, medium,
and coarse; and contrast-faint, distinct, and prominent. The size measurements
are of the diameter along the greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to
0.6 inch); and coarse, more than 15 millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of the three single
variables-hue, value, and chroma. For example, a notation of 10YR 6/4 is a
color of 10YR hue, value of 6, and chroma of 4.

Nutrient, plant. Any element taken in by a plant, essential to its growth, and used
by it in the production of food and tissue. Plant nutrients are nitrogen,
phosphorus, potassium, calcium, magnesium, sulfur, iron, manganese,
copper, boron, zinc, and perhaps other elements obtained from the soil; and
carbon, hydrogen, and oxygen obtained largely from the air and water.

Ped. An individual natural soil aggregate, such as a granule, a prism, or a block.
Percs slowly. The slow movement of water through the soil adversely

affecting the specified use.
Permeability. The quality that enables the soil to transmit water or air,

measured as the number of inches per hour that water moves through the
soil. Terms describing permeability are very slow (less than 0.06 inch), slow
(0.06 to 0.2 inch), moderately slow (0.2 to 0.6 inch, moderate (0.6 to 2.0)
inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), and very
rapid (more than 20 inches).

Piping. Moving water forms subsurface tunnels or pipelike cavities in the soil.
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In the original manuscript, there was a table in this space.
All tables have been updated and are available as a separate document.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in H
values. A soil that tests to pH 7.0 is described as precisely neutral in
reaction because it is neither acid nor alkaline. The degree of acidity or
alkalinity is expressed as

pH pH
Extremely acid _ Below 4.5  Neutral                                          6.6 to 7.3
Very strongly acid               4.5 to 5.0  Mildly alkaline-                       7.4 to 7.8
Strongly acid                       5.1 to 5.5   Moderately alkaline                   7.9 to 8.4
Medium acid                      5.6 to 6.0   Strongly alkaline                        8.5 to 9.0
Slightly acid      6.1 to 6.5 Very strongly

alkaline                       9.1 and higher
Rooting depth. Shallow root zone. The soil is shallow over 4 layer that

greatly restricts roots.
Runoff. The precipitation discharged in stream channels from a drainage

area. The water that flows off the land surface without sinking in is
called surface runoff ; that which enters the ground before reaching
surface streams is called ground-water runoff or seepage flow from
ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeter in diameter. Most sand grains consist of
quartz. As a soil textural class, a soil that is 85 percent or more sand and
not more than 10 percent clay.

Sedimentary rock. Rock made up of particles deposited from suspension in
water. The chief kinds of sedimentary rock are conglomerate, formed from
gravel; sandstone, formed from sand; shale, formed from clay, and
limestone, formed from soft masses of calcium carbonate. There are
many intermediate types. Some wind-deposited sand is consolidated into
sandstone.

Seepage. The rapid movement of water through the soil. Seepage adversely
affects the specified use.

Shrink-swell. The shrinking of soil when dry and the swelling when wet.
Shrinking and swelling can damage roads, dams, building foundations, and other
structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diameter from
the upper limit of clay (0.002 millimeter) to the lower limit of very fine
sand (0.05 millimeter). As a soil textural class, soil that is 80 percent or
more silt and less than 12 percent clay.

Slope, soil. Amount of deviation of a surface from the horizontal, usually
expressed in percent. A 5-foot fall or rise per 100 feet of horizontal
distance is a slope of 5 percent. The

slope classes used in this survey are: 0 to 7 percent, nearly level or gently
sloping; 7 to 12 percent, moderately sloping; 12 to 20 percent, moderately
steep; 20 to 45 percent, steep; and 45 to 70 percent, very steep

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.

Soil depth. The depth to which ant roots penetrate; the depth to the underlying
bedrock, hardpan, or other restrictive layer. The depth classes used in this
survey area are: 4 to 20 inches, shallow; 20 to 40 inches, moderately deep;
more than 40 inches deep.

Solum. The upper part of a soil profile, above the C horizon, in which the
processes of soil formation are active. The solum in mature soil consists
of the A and B horizons. Generally, the characteristics of the material in
these horizons are unlike those of the underlying material. The living roots
and other plant and animal life characteristics of the soil are largely confined
to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diameter.
Structure, soil. The arrangement of primary soil particles into compound

particles or aggregates that are separated from adjoining aggregates. The
principal forms of soil structure are-platy (laminated), prismatic (vertical
axis of aggregates longer than horizonal), columnar (prisms with rounded
tops), blocky (angular or subangular), and granular. Structureless soils are
either single grained (each grain by itself, as in dune sand) or massive (the
particles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum below plow
depth.

Substratum. The part of the soil below the solum.
Surface soil. The soil ordinarily moved in tillage, or its equivalent in

uncultivated soil, ranging in depth from 4 to 10 inches (10 to 25
centimeters). Frequently designated as the "plow layer," or the "Ap
horizon."

Thin layer. Otherwise suitable soil material too thin for the specified use.
Upland (geology). Land at a higher elevation, in general, than the alluvial

plain or stream terrace; land above the lowlands along streams.
Water-supplying capacity. Water stored in the soil at the beginning of plant

growth in the spring, plus rainfall not in excess of evapotranspiration
during the growing season, less runoff.
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Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in H
values. A soil that tests to pH 7.0 is described as precisely neutral in
reaction because it is neither acid nor alkaline. The degree of acidity or
alkalinity is expressed as

pH pH
Extremely acid _ Below 4.5  Neutral                                          6.6 to 7.3
Very strongly acid               4.5 to 5.0  Mildly alkaline-                       7.4 to 7.8
Strongly acid                       5.1 to 5.5   Moderately alkaline                   7.9 to 8.4
Medium acid                      5.6 to 6.0   Strongly alkaline                        8.5 to 9.0
Slightly acid      6.1 to 6.5 Very strongly

alkaline                       9.1 and higher
Rooting depth. Shallow root zone. The soil is shallow over 4 layer that

greatly restricts roots.
Runoff. The precipitation discharged in stream channels from a drainage

area. The water that flows off the land surface without sinking in is
called surface runoff ; that which enters the ground before reaching
surface streams is called ground-water runoff or seepage flow from
ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeter in diameter. Most sand grains consist of
quartz. As a soil textural class, a soil that is 85 percent or more sand and
not more than 10 percent clay.

Sedimentary rock. Rock made up of particles deposited from suspension in
water. The chief kinds of sedimentary rock are conglomerate, formed from
gravel; sandstone, formed from sand; shale, formed from clay, and
limestone, formed from soft masses of calcium carbonate. There are
many intermediate types. Some wind-deposited sand is consolidated into
sandstone.

Seepage. The rapid movement of water through the soil. Seepage adversely
affects the specified use.

Shrink-swell. The shrinking of soil when dry and the swelling when wet.
Shrinking and swelling can damage roads, dams, building foundations, and other
structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diameter from
the upper limit of clay (0.002 millimeter) to the lower limit of very fine
sand (0.05 millimeter). As a soil textural class, soil that is 80 percent or
more silt and less than 12 percent clay.

Slope, soil. Amount of deviation of a surface from the horizontal, usually
expressed in percent. A 5-foot fall or rise per 100 feet of horizontal
distance is a slope of 5 percent. The

slope classes used in this survey are: 0 to 7 percent, nearly level or gently
sloping; 7 to 12 percent, moderately sloping; 12 to 20 percent, moderately
steep; 20 to 45 percent, steep; and 45 to 70 percent, very steep

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.

Soil depth. The depth to which ant roots penetrate; the depth to the underlying
bedrock, hardpan, or other restrictive layer. The depth classes used in this
survey area are: 4 to 20 inches, shallow; 20 to 40 inches, moderately deep;
more than 40 inches deep.

Solum. The upper part of a soil profile, above the C horizon, in which the
processes of soil formation are active. The solum in mature soil consists
of the A and B horizons. Generally, the characteristics of the material in
these horizons are unlike those of the underlying material. The living roots
and other plant and animal life characteristics of the soil are largely confined
to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diameter.
Structure, soil. The arrangement of primary soil particles into compound

particles or aggregates that are separated from adjoining aggregates. The
principal forms of soil structure are-platy (laminated), prismatic (vertical
axis of aggregates longer than horizonal), columnar (prisms with rounded
tops), blocky (angular or subangular), and granular. Structureless soils are
either single grained (each grain by itself, as in dune sand) or massive (the
particles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum below plow
depth.

Substratum. The part of the soil below the solum.
Surface soil. The soil ordinarily moved in tillage, or its equivalent in

uncultivated soil, ranging in depth from 4 to 10 inches (10 to 25
centimeters). Frequently designated as the "plow layer," or the "Ap
horizon."

Thin layer. Otherwise suitable soil material too thin for the specified use.
Upland (geology). Land at a higher elevation, in general, than the alluvial

plain or stream terrace; land above the lowlands along streams.
Water-supplying capacity. Water stored in the soil at the beginning of plant

growth in the spring, plus rainfall not in excess of evapotranspiration
during the growing season, less runoff.
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ATTACHMENT D – EXHIBIT 13 

 

 
“Guide for Using Soil Survey Single Phase Interpretation Sheets in Oregon”
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ATTACHMENT D – EXHIBIT 14 

 

 
“Soil Survey Single Phase Interpretation Sheets in Oregon”

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 504



I 
WASCO COUNTY, NORTHER" PART• ORE•ON 

SOIL INTERPRETATIONS RECORD 

49C WA"IC LOA" 5 TO 12 PERCENT NORTH SLOPES 

usoA-SCS 
12-s3 

THE SUR S CONSISTS OF DEEP £ P!CALLY HE WAMIC SERIE THICK FTAC[ LAYER IS VERY DARK GRA~ISLHL BORAINED SOILS FORMED IN AEOLIAN "ATERIALS ON RIDGETOPS AND PLATEAUS• TY : 
IS • HE SUBSTRATUM IS DARK BR ROWN "OAM ABOUT 7 INCHES THIC~. THE SUBSOIL IS DARK BROWN LOA" ABOUT 

21 
INCHE• 

TO 3600 FEET. "EAN ANNUA~w=R~OAM ABOUT 16 INCHES THICK. DEPTH TO BEDROCK IS 40 TO 60 INCHES OR "ORE• ~LEVATION 

1 
...:....ll..fU.1.lUL1S..lli..ll..llU CIP. IS 14 TO 20 INCHES• MEAN ANNUAL AIR TE"P• IS 46 TO 50 OEGREES Fo THL 

10EPTH I ll111il~IUl....eliWII [S ____ ---·-------_-_-_--. 
ll!Nol I USDA TEXTURE I 1,RACTIPERCENT OF MATERIAL LESS -rr!QUIO IPLAS- I 
1_,__1__ UNIFIED I AASHTO l>J INI..J.l1Alt_;i_: PA~llriLJlUC-~.._I LI"IT ITICITYI 

1 
o-

7 
IL IML, l!PCJII • I lQ I ,a l-lli-l--.lJ.!iQ.U-

1 

I 7-2BIL, SIL CL-ML IA-4 I O 195-100 95-100 90-95 55-75 I 20-25 INP-5 I 
12B-H IL, SCL IML, CL-ML IA-4 I o 195-100 95-100 90-95 55-75 I 20-25 PIP-

5 
I 

I 44 IUWB :ML IA•4 I O 195-100 95•100 90•95 55-75 I 30•35 I 5-lO : 
I I I I I I I I I I 

I 
I I I I I I 

IDEPTHICLAY l"OIST BULKI PER" I I I l--L---
1 

IIINol IIPCTII DENSITY I BILI~~- I AVAILABLE I SOIL I SALINITY I SHRINK- IEROSIONIWIND IORGANICI CORROSIVITY I 
1 __ ..., __ .l._.iil.l;.tt

1
1...J._j,lNlliJil.. IWATER CAPACITYIRCACTIONIIMMHOSICHII SWELL IEA',W11ER00•1"ATTEA I __________ I 

I o-7 115•2511.10-1.30 1 o.6-2 o -1-ilU.l.lll._.l....l.fHl I IPOT[NTJALI K I I l&RPYPI !Pk~~lt.U.--1-'!Ui~Ut.
1 

I 7-2Bl1B-2711.20•1•35 I o.,-
2

:o : o.1 9-0.22 16o6•7o3 I I LOW lo491 4 I • I 1-2 l~Q.Wlll--~ll.t--
1 

128-44120•301lo30•1•45 I 0 • 2• 0 6 I o.1 9-0.22 16o6•7o3 I I LOW lo431 I I I I 44 I I • Ool3•0ol5 16•••7o3 I I LOW lo431__l--l---l 
I I I : I I I I I 

'--.J---..1...=----l ---~- I I I I I I ~G -- -=--L----l-- I --------------1 - --· · - 1--lilllLtAll.Lli~C---l_c.ut.UU-f!N I fl.CQROCK I SY!!UQ.U.il.l HYO IPOTENT'L I 
1_FlliJt~Cy Ollf!.il ___ I DEPTH I Kl~O IMONTHS IOEPTHIHARONESSIDEPTH IHAADNESSIINITolTOTALIGRPI FROST I 
1 ,.___._.,1,1_ lU.-lttQ.!1.Ill..J...illl-.l... •• --~---1..1.1.W-l I I JN.1-l-- 1 LlNLlll.lil...1.--...1.-!.'1.L!Ui-

1 

NONE -1---l.li&Jl.--l--- l - L- i,g-t,g I HftRP t .-=-L--1-LL!!ll.ll.t.B.Ut.
1 

------,.--~A!Ullll..~6U~1UU I SEVERE-PE~CS SLOWLY --------
ISEPTIC TANK 
I ABSORPTION 

FIELDS 
SEVERE-SLOPE•-----------

. , I SEWAGE • 
·-' -----~-=s-=E~v-=r=-R-=E--=-o-=E=-P""TH,.,-T"'o,,....,R'"o'"c'"~-------

s AN I TAR Y 
LANOFtLL 

I ITRE>jCHI I ______ _! ____ , ___ _ 

: ~ODERATE-DEPTH 
SANITARY 
LANDFILL 

!AREAi 

TO.POCK,SLOPE 

...,...-------..-,..,.JC~Q~N~$~I~S~U~k~l.,L~ll.~N.,,aM~6~I~t~~l,~!b~e:::---·--------
11 FAIR-AREA RECLAl~oTHIN LAYCR 
II 
II ~O&OFILL 
II 

II 
II 
11 SANO 
II 

II 
II 
II GRAVEL 

l~PROBABLE-EXCcSS FINES 

IMPROBABLC-EXCESS FINES 

--------; 
I 
I 
I __ , 
I 
I 
I 
I 

II ,_,1,:~:-------'-F_A_I_R ___ SL_O_P_E __________________ _ 

II 
:I TOPSOIL I 
:: I ___________________ : 

------~-F~A.,,.I_R ___ AR""=EA_R_E"'c-·L-A-l'""~.~S,..L~O,,.P,,.f.'",~,,..H~l~N,--L~A~Y-=E-=R------',~,-------,L_----1, 
1
1 ____ , _ __,_,,,~~,_.JLMA.6 ~T E;!i..!16l6..li.t.!1.t..N1-,---------

S EVER E-SL OPE I DAILY 
COVER FOR 

LA~DF ILL 
I I POND I 

_____ , ____ 11 RESERVOIR 
11 AREA 

_____ ,__ll..Y.lU.I.Nli-lill.-ll.t..v.ilOflitril 
I MODERATE-DEPTH TO ROCK,SLOPE 

SHALLOiol 
!EXCAVATIONS . . ·--------~------------1 MODERATE-SLOPE 

O'JELLINGS 
J ITHOUT 

BJSEMENTS 

--------+";-------'-S_E_V_E_R_E ___ P_I_ Pl N_G ____ _ 

IIEHBANKHENTS 
II DIKES ANO 
11 LEVEES 

11 SEVERE-140 WATER 
11 EXC.VATEO 
11 PONDS 
I !AQUIFER HO 

11 DEEP TO WATER 

DWELLINGS II 111TH 11 DRAINAGE 

BASEHEr-.TS I II 

MCCERATE-OEPTH TO ROCK,SLOPE 

l ·----·-----..l~l------_.._..,,.,... _____________ _ 
------·-,stvrRr:s[oPE°- ,, sLoPE,ERooEs EASILY 

SMALL I II COl"MERCI AL 11 IRRIGATION 
BUILDINGS II 

' : ,:::1:::~"·-A"'T"'E ___ S_L_O_P""E-,"'F""Ro=sT,,_A.,.C"'T""1"'o"'N ________ \l ,::-~-~-~:::s SLOPE,EROOES EASILY 

____ _! l.-.-----!--,,..,.,,.~-------
LAW>jS, : MODERATE-SLOP!: 11 SLOPE,EROD[S EAS'ILY 

NDSCAPING I II GRASSED 

--------· I 

--------' I 
I 
I 

------------' I 

--------------; 

--------
, AND GOLF I 11 WATERWAYS 
I FAIRJAYS : II =----------~----------- -------- ____ _.l.L 

----'---------------------· 
Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 505



WAMlC LOAM 5 TO 12 PERCENT NORTH SLOPES 

NOOERATE•SLOPE,OUSTY 
CAMP ARE AS 

1 
'10DERATE•SLDPE,DUSTY 

CREATIONAL OtYrLPPMfNI 
II 
II 
: I PLAYGROUNDS 
II 

II 
11 PATHS 
11 ANO 

SEVERE-SLOPE 

SEVERE•ERODES tASILY 

JSOl•SCS 
12-s~ 

IPICl'HC AREASI 
: I _____ _.__ 11 TRAILS 

-_________ -_-..1c;.i•ue~•lieu1~b~1~xffx~~•~'iWPi:'.:ixp-1trtfb~0~sh;fe~?tsii:":::i~~~~1~~1:11';1:~'t"i1:"J~i~~~~~-.:-j~ii"ii1-.:~1:"i1i1:"Jii'ii"'il1i1i".E"ii".ii'ii~---::::::::::::::-..,--· 1 caPa- 1 WHEAT, e7erRPE CROPS ANA easxusc CHIGH LtYtl...tttNAG&NWl--- .. -----, 
I BILITY GASS HAY I I I I I I WINTER I I I I I I , 

-------------..l.lil ; (BU) I ITONS) I I I I _I. ---: !!.illl~!ilRI\ IRR. l~lM..lU!!.a.-l.lilil 
1
; IRR, 

1
;NIRR ; 151u,_lfH66 :IRR. :ru[LJ.lMJ!U.U...µ.u.e.-,: 

H I 35 I 1 ,5 I I I I I I I I • _....-1 

ORD 
SY" 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r 

I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I ! J. 

,..._--"', llll.b.!!IL~lllllbJ I X 
MANAGEMENJ PRQBLE•s ; POTENTIAL PRoou~· 

E~OSlDNI E~UIP, ISEEDLINGI WINDTH,1 PLANT ICOM~ON TREES ISITE; TREES TO PLANT 
i MAZlRQ I bitlIT I MQRT 'Xe i N!H.l!..lL.i.~~·-c~g~MC1JP;,Jt~I~•-,l~-,.-,,--,..,....=----...Jl~IJ_!NL.WP1.11U~' -------
I MODERATE I SLIGHT IMOOERATEI SLIGHT I SEVERE IPONDEROSA PINE 170,•IPDNDEROSl PINE 
1
1 1

1 I I I IOREGON WHITE OAK I I I I : I I I 
I , \_ I - f I I , ·+- I I I ! I ..._ 1-L~ ?~~:-;_' ... V : , ... . ,1., :J ..... '_\., 1.,: '-~'., ._ ,//:Ji , ·t_--:-r-~c...11 -~ - t,_ -,,p\ 
11 ...,- . - I I 1 · I (;: _,.) 

; L\ 0A•,W fl4'~> / k:_}-.,. .,;__ J.w,. =- : 'S=?-. : Ct3 k i 
A~ ?k,' . .J I ,, : : l{ "'••-'Vi V:.5 ' : : /' : : 

'- 1 1 _ 1 A 1 :u -.1 1 1 
I I I_) t-i \) /1 I =. l.\._\ 1"

1 
I / t u A

1 
l;\,

0

• \ , I 
1 1 ' -i ' •'G1 r, i 1 

serc1rc: 
NONE 

I HI i 
I I 

I 
I 
I 
I 

WI!jia A • 
SPEC.If§ i HT t 

I I 
I I 
I I 
I I 
I I 

seep cs iHT i 
I I 

I 
I 

WibQLl(Ll!A!LllAI SulJABJL 
________ .,... . .,.....~e~o~TJ(~N~Tjl-'?-1,b.-E..O.!L!i!llll~~s i PQTE!ill!~..t.L!i!.llllLLli.~i--' 

:GRAIN ,:~RASS ,: WILD IHARDWD ICONI•ERIS~RUBS IW[TLlNOISHALLOWl,P(NLO IWOOOLO :wETLANc:•••GEL~• 
~IL-J.1.~..l-li.E.l!.h-l-l~!:Utill-l.--!il!:ill..Lii.!!il-Ul.~2~~21.f.J.!L~I.L.lil~-: 

-------------~, FAIR I GOOD I GOOD I FAIR I FAIR I FAIR IV, POOR IV. POORI FAIR I FAIR IV, Po,•: • : 
l I t : l I : 1 : 

I I 
I I 

l __________ UllNI I lb 

COMMON PLANT NAME 

IIDAHO FESCUE 
:c~UEoUNCH .HCATGRASS 
:SAN06ERG BLUEGRASS 
llRRO.LEAF BALSAHROOT 
!ANTELOPE S!TTEReRUSH 
IORCoON WHITC OA• 
:PONOEROSA PINE 

I I 

I i I i 
1 

: 
NATIVE p~O•MYNJIX Sl!.!:ilit~•NA oe FOREST UNQERSJORI yEGEJAJIQNI 

1 PLANT I PE~CENTlGE CO•PQ<JTIQN (OPY W(IGHtl 
I SY"BOL I I I 
I {!lt,jPN> I ----+------~~------~------+------

FCIO I •5 
AGSP I 10 
POSE I 5 
aASA3 I 2 
?UTR2 I ID 
QUGA4 I 5 
PIPO I 5 

I 
I 

• I 

.I 

I 
I 
I 
I 

--p-o"'T""E""N"'T"°'I"°'A""'L~P::--;:-R-;:0-;:0;-;U-;:C-;T-;l';;'O-::N:-':'c7Lae~si~.~,;;A:;C~.~D~RiiYi""iwiiTri>o:::+.:::::::::_.,:5:0::::::~l:::::::::::::;~:::::::::.:::::~::::::::::::.:~~=-=-=i.j\/ _. ~-
FAVORABLE YEARS BOD I NOR"AL YEARS _ _J,• ________ ;._ ______ ..__ ______ _._ __ _ 

1 W1E.UP!L!ll~.1,.:;:;_ix~EA!!!.RJ1.s __ .-.----~00TN,TES 
:__________ MtASURE"ENTS ON THIS SOIL• 

S!Tt INDEX IS A SUMMARY OF 5 OR MORE 
Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 506



wAsco courny • 
NORTHERN PART, OREGON USDA•SC S 

12-83 

). 

SOIL NTERPRET T ONS RECORD 

500 WAMIC LOAM, 12 TO 20 PERCENT SLOPES 

\:.:. MIC SER 
SU~FAC IES CONSISTS OF CK~ TH££SLAYEA IS VERY DAR~E~:A~i~~ ~RAINED SOILS FORMED IN AEOLIAN MATERIALS ON RIOGETOPS AND PLATEAUS, TYPICALLY, 

lOOQ TO 
3

UBSTRATUM IS DARK BROWN O ROWN LOAM ABOUT 7 INCHES THIC~, THE SUBSOIL IS DARK BROWN LOAM ABOUT 21 INCH~S 
F~cUtt D 600 FEET, MEAN ANNUAL PR~c~" ABOUT 16 INCHES THICK, DEPTH TO BEDROCK IS 60 INCHES OR MORE, ELEVATI~N 
1_ ..... UllLil lpp TO lSO DAYS. P, IS 14 TO 20 INCHES, MEAN ANNUAL AIR TEMP, IS TO 50 DEGREES F, THE IOEPTii'j'"---- -- , _______ _ 
I (IN. ) . -- [ST! NAIE',L~Ul...ellf.il.llJ.J~[S~------....,..,,......,.,,,..,,.,,.,..,..,.--~~-~:-;::~-;-~;-;-:-1 ; USDA TEXTURE I I FRACT I PERCENT OF MATER !AL LESS IL !QUID : PLAS• i0:7it-•----- UNIFIED I AASHTO t>3 INI THAN 3• PASSING SJ[~E._lla..l LIMIT ITICITY: 
I 7•281L, SIL ---t«:-;-~- JIPCTll , L_lQ I ,a i_.l!l.11.--1- IJNPPI 

1 
12 IA•4 I O 195•100 95•100 90•95 55•75 I ?0•25 INP•5 I 

8-HIL, SCL 1"L, CL•ML IA•4 I O 195•100 95•100 90•95 55•75 I 20•25 INP-5 
I H IUWB IML IA•4 I D 195•100 95•1D0 90•95 55•75 I 30•35 : 5•10 
I I I I I I 
I ; I I I I : : : 

IDEPTHICLAY !MOIST BULKI P l..___,:":":'~=..,,...-.1-_ I I L 1--: :llN,)t(PCT)I DENSITY I AVAILABLE: I SOIL 'is"iuNITY I SH~INK• IEAOSIONIIIIND IOAGANICI COAROSIVITY I 
,- I I (G/C~3LJ_illluo, IIIAT(R CAPACITYIREACTIONIIM"HOS/C"II SWELL lt:..6.C.nnlEAOO,l"ATT(A 1 ______ ,.,..,,.1 
' o-7 115•25:1.10-1,30 1 ~..l__WLINI I SPHl .L- IPOT!:NUAbl K I 1 L~~..illll.J.-ilm--l'-mlli~

1 

I 7•28118•2711 20•l 
35 

I 0•6 2•0 I 0,19•0,22 16,6•7,3 I • I LOW 1,491 4 I • I 1•2 l~ATE:I b9W I 
l28•Ht20•301l:30•l• 45 I ~•:•2,o I 0,19•0,22' 16,6•7,3 I • I LOIi 1,431 I I I 
I 44 I I • I • •O,f, I D,13•0,15 16,f,•7,3 I I LOIi 1,431,_,_1, __ .,L. ___ : 

I I I I I I I I --...L.- I I I I I I 
FLOODING -.l·=,-,~~1---,,.,...,,.-!L=,.,,.-,,.,.,--,.J.!--:!-,=~~-~~~=-==--:-:=~=;::-;;-;:-l----ll~lf.Lliru.__t~!UtUAN i aroRocK ;suauiu:.~:HYo:PcTtNT•L: 

: fR[QUr,ci-'-;---~DU~R~A~T~J~O~N----- 1 OEPTH I KIND l"DNTHS l~EPTHIHARDNE:SSID(PTH IHARDNESSIINIT,ITOTALIGRPI FROST : 
:_~ ----- -l.!1~1 SEIi I • ___t _ ___lUNI I I SJNI I __ 1uru ... Ul.!U-.l..-l-!ilWi-

1 

1 I )(aQ 1 ___ __t 1,0-r.o I HARD ; I 1 6 IMQPEBATE: 

,------~!lUJABX f6Clblnn_;,_ 
'SEPT I StVERE•PERCS SLOIILY,SLOP[ •------
• ICTANKI 

ABSORPTION 
FIELDS 

II 
II 
II ROADFILL 
II 

SEVERE•SL.~O~P~E _______________ .J..l__ 
I 

SEWAGE 
LAGOON 
AREAS 

SAND 

ONSTRycr10N "&IERl 
FAIR•AREA RECLAIH,THIN LAY£~1SLJP( 

IMP~~9A9~E-£XC~SS FINES 

SfVERE-DEPTH TORO,~C~K-,~SL~O~P~E~-------_..J,------L-.,1-M-P~R~O-B-AB~L-E-·""E_X_C~E-S_S_F_lN_E_S _________ _ 
SANITARY 
LANDFILL 
IT RENCH I 

SANITARY 
LANDFILL 

!AREA> 

DAILY 
COVER FOR 

LANDFILL 

SHALLOW 
IEXCAVATlONS 

SEVERE•SLOPE 

POO~·SLOPE 

_., _____________________ _ 
__ _ll.YlbP J NG s I ~~l!tlil 

SEVERE•SLOPE 

GRAVEL 

TOPSOIL 

POND 
RESERVOIR 

ARfA 

,EMBANKMENTS 
DIKES AND 

LEVEES 

POO~·SLOP( 

~ATER ~&NAGCHENT 
SEVERE •SLOPE 

SEVERE-PIPING 

_______ ;._S_E_V_E_R_E ___ S_L~O-P~E-------------- . .u.------J.-S_E_V_E_~-E-•-N_J_W_AT-E-~------------- --; 
;:XCJVATED 

POl<OS 
IAOUIFER FED 

OwELLINGS 
WITHOUT 

aASEHEtHS ·-------+ 
DWELLINGS 

11 ITfi 
BASEMENTS 

SEVERE-SLOPE 

SEVERE•SLOPE 

Q(~P TO WATER 

DRAINAGE 

SLOPE,ERODES EASILY 

IRRIGATION S~ALL 
COHHERC I AL 
auILDl'IGS 

' : --:=---_,lSEVER,_E ___ S_L_OP_E_, _________ -------·~:~:--TE_R_R_A_C_E_S_ .... _SL_O_P""'E-,""E __ R_O_O_(_S_E_A_S_I_L_Y ____ ------------

' ROA05 AND ll ANO 
STREETS 11 DIVERSIONS . ,_ .... _____ ,,_,_,,.,.,,-------------· .... ._ ___ __i_,._=,....,,__ ...... __________________ . 
-~ SEVERE-SLOPE II I SLOPE,ERODES EASILY 
LANDSCAPING 11 GRASSED I 

: ANO .;OLF :1:, IIATE~IIAYS I 
FAIRWUS I : ____ _., ______________________ .~-------.!.'------------------ I 

\ 
I 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 507



I 

i 
I 

50D 
WA"IC LOA"• 12 TO 20 PERCENT SLOPES 

:----= s tv ERE=si: OPE __________ __,..E'4[!ll2?t!1-fll~.rrJiN,lT __ s"'E"'v"'E,:R:-;E,::_:.57LnoPPEE ____ _ 

I CAMP AREAS : II 
I I : : PLAYGROUNDS 1 

I I JLY I I SEVERE-SLOPE 11 SEVERE-E~OOES EAS 
I I II PATHS I 
IPICP,UC AREAS! 11 AND _ , 

• _______ _;_• ---,====-=..--,,.,.-.~=.,...==..,,..,,-,==l'll=-:TR~A:J~L~S~~==-:-;;;;;;;-7,.;;jlii;]'.i;fili:=====;= -_____ -1____ T~AiEµiru.~~i:~i;~~~@~1]1~i:e:iliiii!f:;:::J1uil~Ull"r..AIWl&l-~~NwT;I- --i ilf4DJJ.1~Y ANA YIELDS PER ACRE OF CRAPS ANQ PASIUftE CHIGH LEY(~ MANfi[M i I 
I CAPA• I ~HEAT• I GRASS HAY I I I I I 
I BILITY I WINTER I I I I l --=:---1~:--rr-,,-. -, 
I J i' ~DYtlJI [a;=J'twj«~T~O~Njsf' ~:ti iDii::Pi!~tl un+wr==~lijl]=ta 1J!8 !8 ~. -fl fil!ill8.116~1~Ju8"'6"'•"-!~'~ I - I ------------J.:11N-'-!;i:..•.1.p&.J1a~~p 11ee, :NI~~ pee, :Nm m, :uae ma, lNJHH 

1 
1 

1 1 
I I I I I I I I I : I I 
I I I I I I I I I I I I 
I I I I I I I I : I I : 

: : : : : : : : I : 
I I I I I I I I : I 
I I I I I I I : I I 
I I I I I I I I I I 

: : : : : : : I I I 

-----

PLANA SUITABILITY 1 ORD M!NAGE,ENT WBLEHS I POTENTJAL esopucTJYJTX 1 
I SY" EROSION! EQUIP. lSEEDLINGI WINDTH.l PLANT I co""ON TREES ISITEI 

---------~•=--+•=!lu~•~2~•B~P::+.l~L~1~M~1~T'=~'~M~P~B~x;•~x~•.1.1~u~a~zµa~a~?!-!-~•TT~•ll---~...,,..,.,.,:-----+'¼l~~?~!~lP~oruN.i0ruEriR~o~ss.A1P1Nr-: 14A IMODERATEIMODERATEl"ODERATEI SLIGHT SEVERE IPONDEROSA PINE I 
I I I I IOREGON WHITE OAK 
I I I I I : 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

TRCCS TO PLAll;T 

1/ 
f 

I 

ll 
I 

I\ 
I I I I 

I I I 
1 

--_-_-_-_-_-:_-_-_-_-:_-_-:_-_-_i..._-~---_..1.l::::::;;;;;;;;~;:::::::::::~;:;::.-..,JIL=,,.,,~ •µ,.:.. "'"'~ .i:,-1 =====~!::::::::;:;::;;:::::~:::;:;:;~:::;;:;;;:;;:;:::::~~~: I • 

I 

--ltlll13g,q ¥ crr-s •HT: ------------1.._,.N..,o"'N"E,_.s.,.e..,,....,c.,.r..,r_.s ___ ...,./ H.._1~1~; ___ 2,., r ts /HI: sPrcr E:s 
I 

NT t seE ~ : 
I I I I I I 
I · I I I I I 

I I I I 
I I I 
I I I 
WJLQLIFE HABlI!L.S.lll.UllL.,~---------,--,,===.,.,..-~~=------=-

1--------P_.O..,I""E_.N""T_.J.._A~!!.!i!.ltT~.1-!-T::-!.-''L~"~"~t~N~T~!s!-:=======.,..!-:'' =,.;?;.iQl.,!T~E.i.NuT~I AL!~ I HT F ;:'k: : : 
IG~AIN ,:~PASS ,1 IIILO IHARDWD ICDNIFERISHRU~S l~ETLANOIS~ALLOWIOPENLO l~OODL~ l~!TLANDl~ AN&~L:: srrp IL[GUHE HEAB. TREES !PLANTS I !PLANTS I WATER jWJL?Lf lplf.ll.LF IWIL~L,!_J_~: 

POOR FAI~ GOOD FAIR I FAIR : FAIR IV. POORrv. POOR( FAIR : FAIR :v. POOR: : 

POT""IJAL NATIVE: PLANJ 
PLANT 
SY"SOL 

I 
I 
I 
I 

I I I 
r 
I 
I 

I I i I I CpHeuNITY 18!/ii~ RB FOR[ST UNOERSTDRUUE;.UI.l.iiltl-, ______ _ 
I I I 

-------------!~U~L-t--~~--t------t------+------.L. ____ _ r IDAH IJ FES CUE I FC ID •5 
:SANDcERG uLUcE~ASS POSE 5 

·--- PE~CENT~.:::•~P~o.•.J.T4IO~N-C~Q~S~Y!...IWuEwl~~~~HuTJ>-~--------~-------

:eLuEOUNCH WHCAT6RASS AGSP 1D 
:ARROWLEI.F l!ALSAMROOT BASA.! 2 
: AIHELOPE er TTERoRUSH PUTR2 10 
IQRC~ON WHITE OAK QUGA4 5 
IPONDCROSA PINE PIPO 5 

PO T E'I TI AL P ~ODUCT 'IO;:::N~(L:"as~s-. ,,A.:cr.~o~Ro'.y.iw;;"TTJi":,'7:::::::;~;::::::::::.::~::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::.::-l; _____ ~ j 
FAVORABLE YEAIIS 950 I I ---
NORMAL YEA~~ 8D0 I I 

. _________ .....,~!!..!~..llil.~$--~--'""5.._o-;;,;;;;~• m~---.....i. ______ i.....___ , -
FOOTNOTES _--4______ , 

1 

SITE INDEX IS A SUM"ARY OF 5 OR MORE MEASUREMENTS ON THIS SOIL. 
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WASCO COUNTY, NORTHERN PART, ORCGCN 

• SOIL INTERPRETATIONS ACCORD 

510• WA"IC•SKYLINC COMPLCXt 2 TO 20 PCRCCNT SLOPES 

USOA•SCS 
12•82 

S SKYLINE PART 
N ~YLINE SERIES CON CTAINOUS AREAS. TYP~ISTS OF SHALLOW WELL DRAINED SOILS FO~MCD IN AEOLIAN HATCRIA l S HIXC~ WITH COLLUYIU~ ON 
~. THE SUBSOIL IS CALLY, THE SURFACE LAYER IS VERY DARK GRAYISH BROWN VERY coBBLY LOA" AND COBBLY LOA", INCH(S 

VAT!ON IS 500 TO DARK ~ROWN GRAVELLY LOAM ABOUT 5 INCHES THICK• DEPTH TO BEDROCCK IS 12 TO 20 INCHES, 
~.._l~ll:.f.~t_o,;;~O FEET. THE MEAN ANNUAL PRECIPo IS 14 TO 20 !NCHCS, THE "CAN ANNUAL AIR TEHP IS 47 TO 49 JEi~cES 
• ...,...,.J2 .. l.LULll1.-1.ll..12Al ~DEPTH I ,il.:!,_i,::r"',-H'"'U""'tll--SO_l_l..._e.e._o_e._t_RL_l_E_S _______________ , ______ ' 
,IIN.1: USDA TEXTURE I IFRACTIPERCCNT OF HATCRIAL LESS iLiau~IPLir="": 
1
-......l_ UNIFIED I HSHTO 1>3 INl..lli!.11 3" e,ASSING SlUt..!IJl.a-1 LIHIT ITICITYI 

1 
o-9 1cev:L _11e,cp 1 , 1 10 , ,o 1 209 1 

1
1bP•! 

9•14 IGR•L IGH IA•2t A•4 130•5' 155•65 50•60 40•55 30-45 I 25•30 INP•5 
14 1118 IMLt S"• G" IA•4t A•2 I 5•15165•80 60•75 50•70 35•55 I 25•30 INP•5 

I I I I I 
I I I I 

I I I I 
IDEPTHICLAY IHOIST I l<IN,IIIPCTII OCNS ~ULKI PERHEA• AVAILABLE SOIL I SALINITY I SHRINK• ICROSIONIWIND IORGAlllCI CORROSIVITY 
: __ ..1..._ Will I y I BILITY IIIATER CAPAC !TY I REACTION I IHHHOSIC"II SWELL 1E.A'-1WI [ROD• l"ATTER 1_____ _ __ : 

0 • 9 112• i8 11 ll~L..l..illll.lilU....l...-ilN rnn I ....if.111 l IP OT EJH.llll...!Ll...1...liUUll...!illLI..ilW.-~~BilE:.
1 

9•14112·1811•~~=~•~5 1 0• 6•2.0 I O.I0•0.15 16.6•7•3 I I LOW 1.101 I I I 1•4 IU~l'-L.~L .. : 
14 : I • ' 5 : Oo 6•2•0 I 0,10•0,15 16,6•7•3 I I LOIi 1,201 I I I I I I I I I 1_~ __ ,... ___ 1 

I I I 
I , I I 

I I I ; I I FLOODING 1 .. __,Jjllli..llAill..lill.l.t ; ""tUto_e.!ll-L---,,~f:PSOCK ; SUl!Ull.£:!jil_l HYO :POH'il"L: 
Fllil!UU ..J. .Ol!lil I DEPTH I KIND l"ONTHS ICEPTHIHARCNESSIDEPTH IHARDNESSllhfT,ITOTALIGRPI FROST I 

,_..,N.,.o.,N:i,E •. _-_J.1_-____ llL __ :.:J;[H[O[rilll=:i..:J:.L..il'P ! I ONI I I ON! I I llNl....lillil-l-- ; ACTION I 
1 I liA.ll.. ! -1--=--l----l~LI SOFT ; f -1-ll-lZ1~

1 

1-------....iAlilllll..~llm----------,..,...-------~C,.1101i.S..!ilI.5..U·11Yl.liC~TJ.li!JQNLIM~A..i,T~E!1.!!l1.1•~--------
: stPT lC TANK SEVERE•OEPTH TO ROCK 11 POOR•AREA RECLAl~ 

I ABSORPTION II FIELDS II ROAOFILL II 

__ S_E_W_A_G_E_•-+SSCfv~E~ROIE'--~D"E~P~T~H;-;T;;:0:--;:R~O,;:C=K-,=s~L=oP=c"',""'L-A~R~G-,E""""'S""T_O_N_E_S __ -tt---

LAGOON 11 

IMPROBAB~E-EXCESS FlNi:S 

AREAS II SAND II 

,-.. S_A_~_I_T_AR_Y_~ssiEE'V~EE!Ri![~-=ioiic~P;;T~HITT'iio:Opnorr•K:;,L;-.:AR~(;;;-E"S;-;T;;:O;;:~,;:E,;:S-----~,~1------i--,,""""'P"'R"'o"'e"'A"'BL..,E"'-""'c,,.x-c"'.:'"'s"'s-,F"'I-ll""E_S ___________ • 

LAJiOFILL 11 <TR [NCH I : : GRAVEL 

------+-s;;;E;::V:;;Ec";R;.Ee:_:-;0::-;E:-;P:-;T;:-H:--:T~O~R=o"'c"'K------------t·;-~------!-;;-::-::;:---:-::-::-:--::-:=-:-:~=-:-:--=,,...--------S AN l TAR Y II POOR-AREA RECLAl~,S~ALL STONES 

L~~~~I;L I: TOPSOIL II ---------· 
DAILY 

COVER FOR 
LA~OFILL 

POOP-AREA RECLAIP',SKALL STONES 1: 
1
1

1
1
------;-.,;;;.;;r"~w~A~T~E:!R~,..e.e~N~AJ~iE~!Mi!E;?N~J~-------scv cqc-ocPTH T~ ~oc~,SLOPE 

I: PONO _____ _. ____________________ : I RESERVOIR 
I I ARE A 

_____ .... .Y.11.D JN(j Slll,..l2~Y.f:Uf.!!.t,11tl.1..l---·---~•~1------+«wi..:';;";-;;-;":;-;:-;-:-::":-;--:--=:~.,,..--------sEVEPE•OEPTH TO ROCK :: SEVERE•PIPING,LARGE STO~ES 
SHALLOJ 

l[XCAVATIONS 

: IEHBANKHNTS 
I I OIKES ANO 
11 LEVEES 

------t-;~ilo,co~E:FRtlA~T1E~-:ss~L]O~DEC:.ooEEPP~THH'T~O)FRUO~C~K:-------t1f:-----~hs;E~V;[Oft<E~-~N:;-JW~A~T~E~R~---------------· 
9~ELLl~GS 11 EXCAVATED 

IIITdOUT :: PONOS 
S1SEMENTS I IAQUIFE~ FED 

:;wELLl~G S 
~lTh 

3ASE~E~TS 

SEVERi:•DEPTH TO ROCK 
-++------+~o~E;;:E;;:P~T~O-:w~A=T=E,,...R _____ _ 

II 
II OPAINAGE 
:1 

--------· 

-----~---·:-:nOPE-·--------------ft------+-~';;-;:':e-===-=-~-----: SEVERE-SLOPE : I II LARGE STONEStiiEOTH TO RJC~tSLJ•:: : 

11 IRRIGATION 
:1 

SMALL 
COKMERCIAL 
oUILDINGS 

\ : LOCAL 
qQAOS ANO 

KOOERATE-O[PTH TO ROCK,SLOPE,FqosT ACTION 
II 
II SLOPE,LARGE STONES,DC•TH TO ~OC< 
I I TERRACES 
11. ANO 

I 

STREETS . _____ ......_ 
LAI/NS, : SEVERE-LAqGE 

LANOSCAP!NG 
: ANO GOLF 

FAIRWAYS 

:: DIVERSIONS 

STONcS,THIN LAYEq II LARGE STONES,SLOPt,OEPTH TO RO:~ 
11 :;RAS SEO 
I I WATERWAYS 
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SlD• 
SLOPES --~----

-----illL STONES 
-------,'tt,;;.c;;;~-;;:=~==:-,==~,.,..-==!R~[.UUUD.li!1.J1.Ut.1..12f.!1W-----';'ji"'c sTON[SeSLOPE•

5 
S[V[RE-LARG[ STON~S.O[PTH TO ROCK 11 I SCYERE•L• " 

I CA"p AREAS ::PLAYGROUNDS: __ 

',-------+.'iur:-~;'7;::-:;,-::-::=:-:-==,,,..=-=-=,,...----·Jll' _____ J1~;;;;;:r..,,-u:ii'iiir:miiii:s.~isi" __ _ II I STONES•DUSTY 
I I SEVERE-LAUE STONtsoDEPTH TO R~CK j j j "OD[RATE·LARGE 

l PICNIC AREAS: : : P:~~S : --

I II TRAILS I ------====--------.1.---~==:-:--:,~,-,=--,,==e-=,-==--,-,,=~~il------,,-,=---!=-::-::-:-ru";- A~&a.t!1WL---- I _________ .JC,JAUP:JAUBIJl~L~Ii~I~X:.,..!&.!l~..QPJX.11.tELLP.QiS_PPJE~ftLi&!JC;Jftl.tE-PL.c.B.P!!LllP...f.llllLIILJJi~.tU 1 1 I 
I CAPA- I I I I : I I ___ : 
I BlLITY I I I J.----+~__iia.~-: 

-----------~'~=~=~==~=,--4,=,-,=-=--~=e-=---,.:,=-:~iiLfLB:~Ii[~~~[j]j:fii[i[;;.:~1p!ti.u.nlil!..c.R7"l ._l 6'"'6..,•~---1."T I ll.ilB.8.a..L!U.a.L.U&h-J.lilllJL.ll!L..J.lilB.A..llL'R, IN!RR Jl6R• J.!1.1'6 qee, I I I 
7S I • I I I I I I I I I I I 

ORO 
SYN 

I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

: : : : I I 

PPPJ.!1112..~llilli-lJX 1 1 
MANAy£,£NJ ™'$ PQI£Nll!L PftppuctJYllX TR£CS TD PLANT 1 

EROSION I [QUIP. IS[EOLINGI WINOTHo I PLANT COM"°N TREES ISITt I I 
---------+--+-~H~A~Z~6~6~P~-1.L .• 1~e.lLl-L.."~PW8UJ~il~WU.Il~•.L.N-O~N~t,-------~••laff•Ral;1--------: 

I I 
I I 
I I 
I I 
I 
I 
I 

llP.B JHII ------------f-N-0-Ntui;.uu_ ___ pi+----U'-kll.~--~: H..,1 .. :!----"s ... e_.[_.C_.l_.E.,.s ___ ~,-~. -
1 I I I 
I I I 
I I I 
I I 

1U!L..lll-11AlU.1AI...1Yll.illL,!---._ _____ ~_,,=",,,..,,~......,. 
--------~P,.Q......,T£1'1 WL..U!Lti!U TAT EU Mt,~ T $ P 9 TEN U!l...!Ltl.!.iUI.il...~!!.;._: 

l:iRAIN ,:~RASS , : WILO IHAROWO ICONIF~RISHRUBS IW[TLANOISHALLOWIOPENLD lllvOOLO :w(TLANOIRANucLO I 
----·------1-llll2--1L~_J.J!~-l.i!..t.il-1f.L!llL.l ___ _tf.L!,J!S J WAI.U-1.1LU,12Lf._.i.tJ.Li2.~..l.tll,j.l..LJ.i.l..U.-.L: 

lVo POOR I Vo PODRI FAIR IVo POORI :v. POOR IV. POORIVo POORI PJOR I IV. ~:ioq: •JJ• : 
I I I I I I 
I I I I I 
I I I I I 
I I I I I I 

----------PQ_TE,._~_J.,.I.,.6_L_!l_,6 i'~ lllilJi!UU!.IUUI..LJ.8..!~.tL.Ull..llLFP 8£5 I YNQ£R ST P~Ull.O.!l.1- ..l. ___ _1 ___ __ : 
I PLANT 1 __ ..fll~.!.!i.LCJlMPQSITIQN l~lGHTI -------·----

COPIPION PLANT NAM[ I SYMBOL I I I 
rn 

~LU(8U~CH WH(ATGRASS AGSP 70 
SANOaE~u BLU[uRASS POSE 20 

POTE~TIAL PROD UCTION ILBSo/ACo ORY WTI: ---~~ 1 
FAVORABLE YCARS ,50 I -:-----' 
NOqMAL YEARS .._ __ .._ ___ ___ 1 :, _ __ 

___ .....;u,...NFW!!A~-1..t~as ....... ...------L-----~-------L- ___ . 
~•~GE SITE--- B!SCUT 

FOOTNOTES 
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WAsco COUN Ty. 
NORTHER111 

PARTo OREGON 

SOIL INTERPR E T A T I O N S R E C O R D 

~A:OOELL SERIES C lOE• BODELL COBBLY Lou. 5 TO 45 PERCENT SLOPES 
• TYPICAL ONSISTS OF 

USDA-SCS 
12-82 

BBLY LOA" A LYo THE SURFAC SHALLOW WELL D • 
2500 FEET. "E:D VERY COBBLY LAYER IS DARK ::INED SOILS FORNED IN AEOLIAN NATERIALS NIXED IIITH COLLUYIUN ON MOUNTAINOUS 
ll!.,11 JO 11Jl,_g&v N ANNUAL PRECIP LAY LOA" ABOUT 13 OWN COBBLT LOAN ABOUT 5 INCHES THICK. THE SUBSOIL IS DARK BROIIN VERY 
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ATTACHMENT D – EXHIBIT 15  

 

 
A copy of the “Applicant Site Map”, “Aerial Photo”, and ALL MAPS created for this Staff Report. 
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ATTACHMENT D – EXHIBIT 16  

 

 
All created diagrams for this Staff Report. 
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ATTACHMENT D – EXHIBIT 17  

 

 
Pertinent deeds and minor partitions for this Staff Report. 
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ATTACHMENT D – EXHIBIT 18 

 

 
Sheila Dooley (Requested comments not be addressed in Staff Report) 
Mike Sargetakis, Attorney for Sheila Dooley and Jill Barker (Requested opportunity to testify at hearing) 
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November 24, 2021 
 
Dear Wasco County Planning Commissioners, 
 
RE:  File #921‐18‐000086‐PLNG. Land Use Board of Appeals Remand (LUBA No. 2019‐065) 
Comprehensive Plan Amendment; Exception to Statewide Planning Goal 4; and Zone Change from 
Forest, F‐2 (80) to Forest‐Farm F‐F (10) by David Wilson 
 
The following comments are in response to the new evidence submitted by the applicant. 
 
1.  Soil Assessment 
 
In William Sumerfield’s letter to Interim Director Kelly Howsley‐Glover, dated July 9, 2021 on page 2, last 
sentence, he states: “With over half the property consisting of unsuitable soils, there is virtually no land 
available to support resource use.” 
 
Photographs of the subject parcel contradict this statement as numerous Ponderosa Pine, Oregon White 
Oak and fir trees are present on the property in the areas that haven’t been mowed   LUBA Record 
photographs on pages 977‐982 show this.  On Google maps (7000 Seven Mile Hill Rd., The Dalles) you 
can clearly see the furrows/lines where the applicant has mowed.  Furthermore the property across the 
road contains similar soil according to the USDA.  In the past it was used to grow alfalfa hay and is now 
used as a tree farm.    
 
Photo 1:  Tree farm across road 
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The subject property has historically been used for farming, starting from at least the ‘60s if not earlier.  
Sam Decker farmed property on both sides of the road and had 3 cuttings of alfalfa per year in the mid‐
70s according to the neighbors.  When the property was sold to Larry Black in the late ‘70s he purchased 
Mr. Decker’s farm equipment (bill of sale attached as Exhibit 1) and continued farming the land and 
also had cattle grazing there in the late ‘70s.  David Wilson continued the farm use up to the present 
time as evidenced by the mowing lines.  
 
In the Planning Commission Agenda Packet from the initial approval of this application, staff noted that 
the USDA soil survey identified two soil types on the subject parcel:  49C and 50D (Wamic Loam – See 
Exhibit 5) and that both are Class IV soils, type 4a.  LUBA Record at p. 1338.  The staff report goes on to 
note that the site index for both is 70 which is an indication of the potential productivity and translates 
to the high end for potential yield for Class 6 for Ponderosa Pine.   
 
The soil survey done by the USDA found the soils to be more productive than average (p. 821 of LUBA 
Record) and suited to growing Ponderosa Pine and Oregon white oak.   These trees as well as fir trees 
are growing on the areas not mowed and are visible in the aerial photographs. 
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On page 3 of the applicant’s Soil Assessment it states that “the subject property is complex and diverse.”  
According to the Wasco County Soil and Water Conservation District staff, there are inclusion areas that 
could help account for this assessment showing poorer soil than what the USDA maps show.  Inclusion 
areas contain other soil types within a soil type.   There may be many inclusions present on this property 
according to WCSWCD. 
 
The areas not used to grow hay on this property are similar in appearance to much of the other Mosier 
area forest zone properties.  Oak, fir and pine trees are often seen growing together throughout the 
Mosier area. Oak and pine trees are similar in their soil requirements according to the Wasco County 
Soil and Water Conservation District staff.   The oak and pine habitat is a unique habitat of high value to 
many animal, bird and insect species. 
 
The applicant’s Soil Assessment incorrectly states that the soils on the south side of the property are 
mostly unsuited soils (51D).  The photograph taken from the county road facing south clearly shows 
conifer and Oregon White Oak trees growing throughout this area.  The applicant’s map shows that 
these areas are tree covered.   
 
 
 
Photo 2:  View to south 
 

 
 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 571



 
 
The area on the east side of the property and the southwest corner that are labeled as unsuitable soils 
are also tree covered.  Approximately 90% of the areas that are labeled by the applicant’s lawyer in his 
recent letter as unsuitable have trees growing on them.   
 
Photo 3: View to east and south 
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According to the Wasco County Soil and Water Conservation District, the areas that have been used to 
grow alfalfa hay and oats can also grow trees.  If you can grow alfalfa or oats on the soil, you can grow 
trees.   
 
Photo 4:  View to west 
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Photo 5:  View to west 
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Photo 6:  View to west 
 

 
 
The applicant’s Soil Assessment also incorrectly labels a total of 1.57 acres as infrastructure.   The 1.48 
acre infrastructure area includes the 2,660 square foot house and a couple of outbuildings.  This area 
also includes vacant land that appears to be in a corral and areas with conifers.  The other .09 acres 
labeled as infrastructure are for the illegal dwelling and a dilapidated unused barn with no roof.  These 
are the only areas classified as Class 8 in the survey. 
 
On page 3 of the Soil Assessment it states that a slim majority (preponderance) of the lot or 51.8% is 
made up of Class 7 and 8 soils.  The Legend on page 13 breaks this down: 
 
20.79 acres generally unsuited soils 
19.34 acres generally suited soils 
 
Removing the illegal and unusable buildings changes this to 20.70 unsuited acres and 19.43 suited acres, 
a difference of 1.27 acres out of 40.13 total acres.  If the vacant land and treed areas labeled as 
infrastructure are instead added to the suited acreage, there is a preponderance of suited soils.    
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Another consideration is that a total of 23 locations were tested with the results extrapolated to apply 
to the areas around them.  There is also the margin of error to consider especially when inclusion areas 
containing different soil types are involved. 
 
On page 13 of the Soil Assessment, the map used to calculate the soil type areas does not contain 90 
degree angles on the south side.  As a result, the supposedly unsuited soil areas are overrepresented. 
 
The Soil Assessment Completeness Review (Page 1) included with the Soil Assessment states that “the 
county may make its own determination as to the accuracy and acceptability of the soils assessment.  
DLCD has reviewed the soils assessment for completeness only.”  The Soil Assessment was done with 
the stated goal of securing a Plan Amendment Zone Change (page 2 of Soil Assessment Release Form). 
This was to be accomplished by finding a preponderance of unsuited soil. 
 
2.  Aerial Photo of Subject Property and Adjoining Area 
 
In the Remand Request letter on page 3, the applicant states “there is a clear line of demarcation 
between productive lands further to the west of the subject property, and the subject property, and 
lands immediately adjacent to the south and west of the subject property.”  He states that his aerial 
photo shows a “moonscape” south of the property.  This is not evident on Google maps of the 
surrounding area.   
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The only line of demarcation between his property and the surrounding properties is to the northwest 
due to his mowing of the subject property.  He has also cleared an area around the house.  Soil types 
don’t follow property lines. 
 
Adjoining this property to the south is a 69‐acre parcel owned by the applicant and in farm deferral.  
The subject property is part of the 109‐acre tract that he owns.  In 2018 the applicant stated that he 
needed a 7,000 square foot building and a 2,500 square foot agricultural exempt building to support his 
agricultural/farm use.  In January 2018 the Wasco County Planning Commission approved his request on 
appeal (PLAAPL‐17‐10‐ 001 Wilson Appeal) and overturned the Planning Director’s denial of retroactive 
approval of a 7,000 square foot agricultural exempt building located on his adjoining 69 acre parcel.  
(See attached Exhibit 2:  Planning Commission meeting minutes of January 23, 2018 page 3) 
 
At the January 2, 2018 hearing Mr. Sumerfield stated that “Applicant makes substantial income from 
farm production each year the property has been in deferral.” (See attached Exhibit 3:  Planning 
Commission meeting minutes of January 2, 2018, page 20) 
 
The Planning Commission found that “the applicant has met the need for the size of the building in 
conjunction with the existing and future farm use as described in the farm plan.”  (January 23, 2018 
meeting minutes, page 3) 
 
South of that is commercial forest land zoned F‐2 80.   Pages 4 and 5 of the LUBA Final Opinion and 
Order describe the property and surrounding area in detail.  In regards to the property south and west, 
the record states “To the south of that 69‐acre parcel for approximately five miles is that zoned F‐2 and 
managed for forestry and grazing.  Record 25.  To the west of the subject property lies a split‐zoned 16.3 
acre property with 5 acres zoned F‐F 10, and the remaining approximately 11 acres zone F‐2, and a 439‐
acre parcel zoned F‐2 and managed for commercial forestry.  All of the parcels that are immediately 
adjacent to west, east and south of the subject property possess similar soil types and slopes as the 
subject property.” 
 
3.  Physically Developed Map & Area Calculations 

The 40‐acre parcel is part of a 109‐acre tract zoned F‐2 80 and owned by the applicant.  On page 12 of 
the applicant’s Soil Assessment, he has submitted a map of the tax lots in the surrounding area.  This 
map is misleading as many of these tax lots to the south, southeast and west are part of larger tracts, in 
commercial forestry, zoned F‐2 80 and therefore unbuildable.  (LUBA Record Vicinity Map, page 8)  (Also 
see attached Exhibit 4:  Tract map) 
 
In 2013 there was an application to rezone this property and several adjacent parcels to FF‐10. The 
application was denied by the County Commission after the County received a letter from the 
Department of Land Conservation and Development (DLCD) and Oregon Department of Forestry (ODF) 
in strong opposition to this rezone due to its value as forest land.  (Supplement to Complete LUBA 
Record pages 788‐790) 
 
DLCD rejected the arguments for a rezone (including the being physically developed and irrevocably 
committed arguments) and recommended that the existing plan and zone designations be retained.  At 
the County Commission hearing there were also concerns expressed by the Board of County 
Commissioners regarding fire safety and water supply. 
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In his Remand Request letter (page 3), the applicant stated that he is taking LUBA up on its invitation to 
attempt to quantify the amount of land unable to be used due to applicable buffers.  The letter goes on 
to identify the following buffers, most of which are not actually required buffers: 
 
a.  Power Lines:  buffer of 15 ‘ either side from center line   
 
Response:  The Wasco Electric Coop usually trims tree limbs so that they do not touch the power lines.  
Photos 7 and 8 on following pages are examples of trees recently trimmed by the Wasco Electric Coop.  
These are not on the applicant’s property. 
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Note:  These examples of trees trimmed by Wasco Electric Coop are not on applicant’s property. 
 
 
In his Remand Request letter on page 3, the applicant states that there are 10,024 linear feet of power 
lines on the property.  The LUBA Record on page 9 with his site plan shows overhead power lines 
running the length of the property, approximately 1,320 linear feet not 10,024 feet.  These are the only 
power lines shown on the site plan submitted with his application. See attached Exhibit 5:  Site Plan. 
 
The map submitted with the Remand Request does not match the site plan in the application that went 
to LUBA.   It contains proposed, not current, development.  The additional power lines are nonexistent 
and are not visible from the road.  The three trailer sites were not part of the original site plan either 
and I question whether these trailers would be permitted on F‐2 80 property.  It appears that the 
applicant is adding this proposed development to make a physically developed case after the fact.  LUBA 
ruled that the property was not physically developed based on the evidence. 
 
b.  Structures: buffer of 50’ each side from the following structures:  Log home, barn #1, barn #2, lean to, 
old homestead home, and old homestead barn  
Response:   The Wasco County LUDO does not prohibit trees within 50 feet of a building.  The 50‐foot 

wide fire fuel break maintenance standards include having trees limbed up approximately 8 feet from 

the ground and removing underbrush.  (See attached Exhibit 6:  LUDO Section 10.120:  Defensible 

Space‐Clearing and Maintaining a Fire Fuel Break.) 
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In addition the applicant’s buffer calculations include illegal and unusable buildings that should not be 
included.  The old homestead home was replaced by the log home and is an abandoned illegal dwelling.  
What he refers to as the old homestead barn is an unusable dilapidated metal building with no roof.   
 
The dimensions of the log house are shown as 80 x 100 or 8,000 square feet in his calculations but only 
2,660 on the site plan. 
 
c.  50’ buffer along 7 Mile Hill Road 
Response:  Wasco County Public Works Director Arthur Smith (October 28, 2021 email) said that there is 
no defined or statutory setback for roads.  “In Mosier, we have trees and other vegetation within 2 feet 
of the road shoulder…We would be cutting down trees for 100 years to clear every county road for 50 
feet.”   See attached Exhibit 7:  Arthur Smith October 28, 2021 email 
 
D.  50’ buffer along driveway easement 
Response: There is no 50’ buffer requirement along the driveway easement.  A minimum driveway 
width of 20 feet is required (Wasco County LUDO Section 10.140 – Access Standards). See attached 
Exhibit 8:  Wasco County LUDO Section 10.140.  As roads are uses allowed by Goal 4, they are not 
considered as physical development. 
 
As the entire record, including the new evidence does not demonstrate that the property is either 

physically developed to such an extent that it is no longer available for resource use or irrevocably 

committed to non‐resource uses, the rezone request should be denied. 

Sincerely, 

 
Sheila Dooley 
3300 Vensel Rd. 
Mosier, Oregon  97040 
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November 26, 2021 
 
 
Dear Wasco County Planning Commissioners, 
 
RE:  File #921‐18‐000086‐PLNG. Land Use Board of Appeals Remand (LUBA No. 2019‐065) 
Comprehensive Plan Amendment; Exception to Statewide Planning Goal 4; and Zone Change from 
Forest, F‐2 (80) to Forest‐Farm F‐F (10) by David Wilson 
 
I have the following additional comments regarding the new evidence submitted by the applicant. 
 
According to the Wasco County Soil and Water Conservation District, Ponderosa Pine and Oregon White 
Oak can’t grow on the 10E Bodell soil type.   As most of the 6.06 acres labeled as 10E Bodell on the 
applicant’s soil survey contain these trees, it appears that these areas are not correctly identified. 
 
Please see the attached information.  It shows the native vegetation that occurs naturally and should be 
present if the land has been undisturbed by development including farming as well as trees that are 
commonly planted.    
 
Sincerely, 
 
 
Sheila Dooley 
3300 Vensel Rd. 
Mosier, Oregon  97040 
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Wasco County Planning Commission 
January 23, 2018 

Meeting begins at 3:00 p.m.  
Columbia Gorge Discovery Center 

5000 Discovery Dr 
Lower Level Classroom 
The Dalles, OR  97058 

 
 
CALL TO ORDER 
 
Members Present: Lynne Erickson, Vicki Ashley, Brad DeHart, Russell Hargrave, Jeff Handley, 
Chris Shanno, 
 
Absent Members: Mike Davis 
 
Staff Present: Dawn Baird, Angie Brewer, Brenda Coleman 
 
Chair Russell Hargrave called the meeting to order at 3:10 p.m. 
 
Mr. Hargrave asked if there was any public comment for anything not on the agenda. There 
was none.  
 
Mr. Hargrave then opened for deliberation, the public hearing for PLAAPL-17-10-0001 for David 
Wilson, of a Type I Review to deny retroactive approval of a 7,000 square foot (SF) agricultural 
exempt building, and approve a 2,500 SF agricultural exempt building.   
 
Mr. Hargrave then asked Associate Planner Dawn Baird if any new information came in. Dawn 
responded that new information came in during the 7 day period the commission held the 
record open which the Commissioners have received in the Agenda Packet.  No new 
information since that time.  Planner Baird listed the following received information: 

• Information submitted by the Appellant’s attorney 
• Staff Memo  

 
Deliberation continued 
Vice Chair DeHart stated that he has a difficult time not viewing it as an existing building.  He 
feels they might have fell short of finding criteria to justify the building.   From the information 
provided, including the other examples from around the county, he feels the County has not 
been very consistent with how buildings are reviewed, pertaining to the size of the buildings 
and use.  
 
Commissioner Ashley stated that she did some research on the tax lots adjacent to or 
surrounding the examples submitted by the applicant.  Being a farmer she understands you 
don’t put your building on your best piece of ground.  Generally you put it next to a road, next 
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to electricity as much as possible.  A lot of the big buildings are located on a small parcel.  Most 
of them are just a storage shed, but they are big.  She feels that it is too bad that the applicant 
received misinformation from his neighbors about not needing a permit.  But she is afraid that 
if the County lets this slide, how many more will try it.  She feels that there are more out there 
that we are not aware of, this will be highly publicized and she feels that we are opening a can 
of worms if we let it go.   
 
Chair Hargrave stated as for not considering the fact that it is there, he is worried about setting 
a precedent.  He asked if the Commission would be setting a precedent and thinks this should 
hold weight on the decision the Commission makes.   He stated that the problem isn’t that it 
doesn’t have a permit, but would a permit be allowed in this case.   
 
Commissioner Schanno stated that he does not think the size breaks the rules, therefore it 
would have been permitted. 
 
Commissioner Handley stated that he wasn’t at the first hearing so he wasn’t in on everything 
but he doesn’t like the idea of telling someone how large of a structure they can build.  He 
believes that if we go down that road, you will be telling people how large of an ag structure, 
then how large of a house they can build.  He doesn’t feel that we should be telling someone 
what the proper size of a structure they need.  He feels it is up to the applicant to determine 
what size fits their need.  Chair Hargrave stated that he wanted clarification on outbuildings, is 
there potential for the applicant to build an accessory building where the size is limited to 75% 
of the footprint of the size of the dwelling, so the rules for an accessory structure would then 
be relevant to this property.  Director Brewer stated that yes, if you for some reason found that 
the agricultural use was not commercial in nature, then you would be pursuing an accessory 
structure instead of an agricultural building.  Commissioner DeHart stated that in that case 
there would be no way to approve it based upon the size of the house.  You would be restricted 
to 75% of the size of the house.  Director Brewer stated that she wanted to clarify that the 75% 
rule is a Wasco County rule on top of the existing state of Oregon land use regulations and is 
not required by state law.   
 
Commissioner DeHart stated that the only guideline the Commission has is the statewide 
20000 sqft.  Director Brewer stated that the 20000 is a maximum, but that the Wasco County 
Ordinance requires the planner to evaluate the size need based on the agricultural use and size 
of the operation.  Commissioner Erickson asked for clarification of the outcome of the decision 
if the applicant had put all his equipment and hay in the structure.  Planner Baird stated that if 
all the equipment had been there, there would have still been a lot of open space.            
 
Commissioner Ashley asked if the applicant walked into the office today, would he be allowed 
to build the structure.  Director Brewer stated that questions would be asked today that would 
quantify the size of the building based on the acres of the operation.   
  
Commissioner Erickson stated that she thinks if a new application were to come in today, it 
would be approved.  Director Brewer stated that she did not believe we would have approved 
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a 7000 sqft building, she further stated that there would be some back and forth conversations 
and would have come up with a satisfactory solution.    
 
Commissioner Schanno moved to overturn the Director’s Decision and approve the request for 
a 7000sqft with amended findings and conditions including a requirement that the applicant 
obtain an agricultural exempt permit from  Building Codes.   
Commissioner Erickson seconded.  
 
Chair Hargrave called for discussion.  There was none.   
Chair Hargrave called for the vote. The motion was approved 4 to 1, with 1 abstained, and 1 
absent.  
A listing of the vote, as required by Oregon Revised Statute 192.650.c. is as follows: 
 
Chair Hargrave – yes 
Vice-Chair DeHart – yes 
Commissioner Handley - abstain 
Commissioner Davis – absent 
Commissioner Ashley – no 
Commissioner Schanno – yes 
Commissioner Erickson – yes 
Alternate Commissioner Position #1 – vacant 
Alternate Commissioner Position #2 – vacant 

 
Vice Chair DeHart moved to not rely on the formula in this case and to find that the applicant 
has met the need for the size of the building in conjunction with the existing and future farm 
use as described in the farm plan.   
Commissioner Ashley seconded. 
Chair Hargrave called for discussion.  There was none.   
Chair Hargrave called for the vote. The motion was unanimously approved 6 to 0, with 1 
absent.  
A listing of the vote, as required by Oregon Revised Statute 192.650.c. is as follows: 
 
Chair Hargrave – yes 
Vice-Chair DeHart – yes 
Commissioner Handley - yes 
Commissioner Davis – absent 
Commissioner Ashley – no 
Commissioner Schanno – yes 
Commissioner Erickson – yes 
Alternate Commissioner Position #1 – vacant 
Alternate Commissioner Position #2 – vacant 
 
Results: the decision is overturned and the appeal is granted. 
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Director Brewer updated the Commission on the situation regarding the Building Codes 
Department moving into the Wasco County Public Works Building and no longer being a part of 
the dissolved Mid Columbia Council of Governments.  She explained that State Staff will be 
assisting the county by instituting the building code program.   
 
Meeting Adjourned 4:17pm 
 
 
_______________________________  ________________________________ 
Russell Hargrave, Chair    Angie Brewer, Planning Director 
Wasco County Planning Commission    Wasco County Planning & Development 
 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 589



 

Wasco County Planning Commission 
January 2, 2018 Minutes 
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Wasco County Planning Commission 
January 2, 2018 

Meeting begins immediately following the  
3:00 p.m. Planning Commission Meeting 

Columbia Gorge Discovery Center 
5000 Discovery Dr 

Lower Level Classroom 
The Dalles, OR  97058 

 
 
CALL TO ORDER 
 
Members Present: Lynne Erickson, Vicki Ashley, Brad DeHart, Russell Hargrave, Mike Davis, 
Chris Shanno, 
 
Absent Members: Jeff Handley 
 
Staff Present: Dawn Baird, Angie Brewer, William Smith, Riley Marcus, 
 
Chair Russell Hargrave called the meeting to order at 3:10 p.m. 
 
Mr. Hargrave asked if there was any public comment for anything on agenda. There was none. 
Mr. Hargrave then opened the public hearing for PLAAPL-17-10-0001 for David Wilson, of a 
Type I Review to deny retroactive approval of a 7,000 square foot (SF) agricultural exempt 
building, and approve a 2,500 SF agricultural exempt building.  Mr. Hargrave then asked 
Associate Planner Dawn Baird to give her Presentation.  
 
Please see Attachment A for Dawn Baird’s presentation on PLAAPL-17-10-0001 (Wilson 
Appeal). 
 
Mr. Hargrave asked the rest of the Planning Commission if they had any questions. Two 
Commissioners indicated that they would like to wait to ask their questions until after the 
applicant presented.   
 
Public Testimony:  
Bill Summerfield, was the first to present, representing David Wilson. Mr. Summerfield stated 
that they were not here to discuss prior history or to discuss any prior Code Enforcement 
actions on the property. Mr. Summerfield stated that they are arguing a case solely on the 
application for an Agriculture Exempt Building. Mr. Summerfield stated that he had Mr. Wilson 
pull several past permits from Wasco County Planning Department for Agriculture Exempt 
Buildings. One of these first retroactive applications that they had pulled was for a greenhouse. 
Mr. Summerfield stated that this application had not caused any heartache at that time. Mr. 
Summerfield stated that Mr. Wilson is cleaning up all of the messes that were left on the 
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Wasco County Planning Commission 
January 2, 2018 Minutes 

Page 2 of 22 
 

property prior to him purchasing it. Mr. Summerfield stated that the Planning Commission 
needed to look at this application as a clean sheet of paper and stated that he thinks that the 
application of those laws is arbitrary for this application. Mr. Summerfield stated that he had 
obtained 71 applications from a Records Request. He stated that he did not submit all of these 
applications as evidence and instead submitted a spreadsheet that summarized the results 
from all 71 applications. 
 
Mr. Summerfield stated that he did not know how the department was not aware that he was 
not involved within the appeal. Stated that he submitted additional materials to staff on the 
Friday prior to the Commission meeting and hoped that the Planning Commission had enough 
time to review material. He asked that if more time was needed to better evaluate submitted 
materials, that it should be taken. Mr. Summerfield stated that the Planning Department was 
“over their squeeze”. He stated that one of the permitted outright uses is an Agricultural 
Exempt Building and that if you tick all the boxes for items such as setbacks and other 
requirements, that you should be able to get an Agriculture Building. He stated that at the 
application stage, you are entitled to put up your building and that statute does not include any 
size restrictions, and that there is no reference to any yields. He stated that calling technical 
experts is not authorized by any statutes and is not included in the administrative rules. Mr. 
Summerfield stated that the LUDO does not explain why you need a Farm Management Plan 
and that nothing within the LUDO tells you what this requirement is. And if the county were 
consistently applying, that the LUDO may be deemed unconstitutional or inappropriate and 
stated that there was not much oversight for an Agriculture Exempt Building on resource lands.  
 
Mr. Summerfield stated that Planning Staff does not have the expertise to tell the farmers how 
to go about farming or where to keep their bailers, etc. He stated that the Planning Department 
is only responsible for reviewing applications. Mr. Summerfield stated that it should be “If you 
meet setbacks, yes. If you have a farm use, yes” and that the application process should remain 
pretty hands off. He stated that Dawn Baird makes this point by saying that she needed to 
contact experts and that it should not be the business staff should be in. Mr. Summerfield 
stated that in the Staff Report, every calculation was based off of 6 acres. And that David 
Wilson has 70 acres and talks about increasing farming in future. He stated that he thought that 
Ms. Baird did not evaluate this. He brought up the example of a past application for an 
Agriculture Exempt Building for Steve Skimore, who has a lavender farm, and that he increased 
the space for lavender over time. Mr. Summerfield stated that if you have resource land, you 
are entitled to build agricultural building. 
 
Mr. Summerfield also stated that “if you are going to get out over your squeeze, you need to do 
it consistently”. He stated that this was the real reason why he and Mr. Wilson dug through 
past applications, especially these ones that were “justifiable” on the surface. He stated that 
you would expect to see some oversight or some scrutiny, however it was not there. He stated 
that Dave Wilson is being singled out and treated specially and that it was not right and that the 
laws did not allow this and that Dave needs to be treated as any other person would. Stated 
that we need to tick the boxes that need to be ticked. 
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Mr. Summerfield stated that a Farm Management Plan is a template supplied by county, to 
show what is passing muster in the county. He stated that this is not super comprehensive. He 
notes that within the past applications he they gathered that one Floor Plan had been 
submitted that was essentially empty, and yet it had been approved. Mr. Summerfield states 
that the Planning Department Staff needed to consistently apply standards and laws to each 
application. Mr. Summerfield stated that as for the Conditions of Approval, that removal of 
square footage of the existing illegally placed building was ridiculous and not feasible. Mr. 
Summerfield stated again that he was not sure why any past history was brought up and that 
Mr. Wilson had continued to meet the income test each year to remain within Farm Deferral, 
and that he would continue to do so. He stated that income is not a factor here such as Dawn 
had stated and that it was not a valid argument. Mr. Summerfield stated that this existing 
building is not an eyesore, and that it has existed for years. Should have been approved as is, 
and that is what we are here for today, is to have this building approved as is and to please ask 
for more time if it is needed.  
 
Mr. Hargrave then asked if Mr. Wilson had submitted a Farm Management Plan. Mr. 
Summerfield stated that Mr. Wilson had and that it was included within the submitted 
application materials.  
 
Brad DeHart asked Mr. Summerfield if Mr. Wilson owned any more property. Mr. Wilson 
responded that he did, and that it was not located within Farm Deferral. 
 
Lynne Erickson asked when the property was purchased and when the building was put up. Mr. 
Hargrave asked her to hold onto her question so that Mr. Summerfield could take his seat and 
have Mr. Wilson come forward. 
 
Mr. Wilson stated that he put up the Agriculture Building 18 years ago and he hah never 
received a permit. He stated that a few years ago he approached the county again to build a 
new home, and stated that he recognized that he needed to bring the Agriculture Building back 
into compliance. Mr. Wilson states that he has a 1,000 horsepower grinder, and had annoyed 
the neighbor due to the noise. Due to this, the code compliance officer came out. He stated 
that they were there for one reason, but they came out for a bunch of other things. He stated 
that for example, there were logs sitting on my property that I was going to be using for 
firewood. He stated that at the time, Kate was the Code Compliance Officer and that she 
questioned what these logs were going to be used for. He stated that his property use to be the 
Wrecking Yard, which Mr. Wilson claimed he has completely cleaned up. Mr. Wilson stated that 
the Code Compliance Officer then went to his other property to see if it might also have 
violations. It was at this time that the subject parcel with the illegal building in question, was 
discovered. Mr. Wilson stated that at this time, it had already cost him around $8,000 to clean 
up the first property. He states that a complaint on one property does not justify visiting 
another property owned by the same landowner. Mr. Wilson points out that it was at this time 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 592



 

Wasco County Planning Commission 
January 2, 2018 Minutes 

Page 4 of 22 
 

that his property was “red flagged” and that he was now before us to try to get this 
“unflagging” done to get a future new dwelling.  
 
Mr. Wilson states that at the time Dawn Baird and Joe Ramirez came to look at the illegal 
building that not all of his farming equipment was inside the building. He stated that when Ms. 
Baird visited the property, the machines and equipment were out clearing another 6-8 acres for 
farming purposes. 
 
Vicki Ashley interrupted and addressed that the original Farm Management Plan does not say 
this. Ms. Baird stated that there were revisions on the Farm Management Plan that does 
include the additional acreage.  
 
Mr. Wilson stated that he thought Dawn’s analysis of the number of farm animals included for 
the Farm Use was insulting. Mr. Wilson handed out more pictures to give to the Planning 
Commission. He stated that there was only one pedal toy in the garage and not multiple. And 
that the refrigerator in the shop was so he could have a cold drink of water and a sandwich in 
the middle of the summer. He stated that his freezer within the Agriculture Building is used to 
store frozen meat of his own cattle. Mr. Wilson then stated this his wife is sick and has not had 
a chance to clear out some of her past antiques and that this is what was covered by a blue tarp 
within the Agriculture Building.  
 
Mr. Wilson had mentioned that he had discussed with Joseph Ramirez a second time to come 
out and inspect the Agriculture Building. Mr. Wilson stated that when he finally called back in 
for this second inspection that when he asked for the Code Compliance Officer to come back 
out that Joseph Ramirez was no longer the Code Compliance Officer. Wilson stated that all of a 
sudden the second inspection was no longer needed and instead a decision was being made. 
Mr. Wilson pointed out that his Agrilcutre Building is not visible, however his neighbor, who had 
illegal development that was visible, had not yet been penalized. Mr. Wilson stated that this is 
not enough room for the building, and does not include for an additional 20 acres that will be 
farmed in the future. Mr. Wilson stated he does not want to file complaints on his neighbors 
and believes that he has been selected out. Stated that he and Dawn have had arguments in 
the office in the past and that for Staff to decide that they feel he only needs 2,500 SF “rubs 
him wrong”. Wilson stated that Planning Staff should not be deciding this for him and that how 
Planning Staff inprets law is completely different from how a lawyer would and that Staff has no 
business doing this. Mr. Wilson stated that he has spoken to the Wasco County lawyer Will 
Carey for three hours and that he agreed with Mr. Wilson; that the county has better things to 
do. Mr. Wilson stated that he has a paralyzed son who uses a John Deer toy tractor and that it 
was insulting to him that Dawn would even take the time to write that down. Mr. Wilson 
returned to his seat. 
  
Russell Hargrave asked if there were any other questions. 
 
Mike Davis asked Mr. Wilson what other farm equipment that there was. 
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Mr. Wilson stated that the bailer was not inside, and also has a bulldozer. He stated that this 
because of all these items that his floor plan makes all kinds of sense. 
 
Vicki asked if Building Permits or Electric Permit was ever received? 
 
Mr. Wilson stated that no there were not. He stated that he had been told by multiple other 
farmers at the time (18 years ago) that he did not need a Permit. 
 
Vicki asked if a loft would be put in. 
 
Mr. Wilson stated no. He also stated that the year before last he had to wait to plow because 
too much moisture. Then after he plowed there was no moisture at all and therefore he had to 
wait before planting any more alfalfa. States that none of this matters, never was trying to 
create a nuisance and that the Planning Staff just did not like him. 
 
Mr. Hargrave again asked if anyone had any questions. No one had any. Mr. Hargrave asked if 
anyone wanted to speak for the proposition for the illegal Agriculture Building. 
 
David Rogers came forward to provide public testimony. He asked if any of the Planning 
Commissions or Planning Staff were current farmers. It was at this time that Russell Hargrave 
interrupted him and asked him to please not interrogate the Commission or Staff as he did not 
see how it was relevant to the Agriculture Building.  
 
Mr. Rogers then proceeded and stated that the Planning Commission was here to keep Staff in 
line and that Staff should not be interpreting the law. He stated that Planning Staff was singling 
Mr. Wilson out. 
 
Mr. Hargrave stated that this was a good point and asked if there were any other questions. 
Asked if anyone wants to speak in opposition. There were none. At this time several other 
people in the audience raised their hands and stated that they would like to speak with 
concerns. 
 
Dean McCallister came forward and stated that he had concerns about the specificity and that 
everyone should be treated fairly. 
 
Ther Keller(?) stated that he would rather have one oversized building over multiple smaller 
buildings.  
 
Chuck Cobert stated that he has concerns about the regulations over a size of a building and 
staff telling them what kind of equipment that they can and cannot have. Used the example 
that how do we approve a large SF dwelling for just a husband and a wife. He stated that he 
questions building without a permit, however not any further regulation in terms of equipment. 
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Chris Schanno asked if the original denial was based on the size of the building. 
 
Ms. Baird stated that yes, it is. And that it also meets setbacks. 
 
Lynne Erickson asked that when Staff looks through Farm Management Plan, does everyone 
else get the same scrutiny. 
 
Angie Brewer, Planning Director, asked to respond to this question. She stated that a lot of 
times individuals come to the counter and ask and then get told it will be denied. Or pair it 
down to an Agriculture use that we cannot support. We want to encourage Agriculture Use in 
our resource zones. Ms. Brewer stated that she encourages staff to seek out experts. She stated 
that it looks like there are discrepancies included with two different Farm Management Plans 
that were submitted, however when we reached out to the technical experts, we reached out 
when we need to. 
 
Mrs. Erickson again asked if all other Farm Management Plans get this level of scrutiny. 
 
Mrs. Brewer stated yes, that we do review the Floor Plans and the template submitted. 
 
Ms. Baird stated that we also do not typically reach out to the experts because we do not 
typically receive retroactive requests. She stated that “No, we do not usually go to the experts, 
however we also do not normally receive such a large building with such a small farm use.”  
 
Mr. Wilson made a statement in regards to marijuana and why for the last two years they do 
not receive this level of scrutiny. 
 
Brad DeHart asked a question from the Staff Report, asked if the italicized portion was included 
within our Land Use Development Ordinance. Was wondering how much information was 
provided within these other applications and the level of detail included within the floor plan. 
 
Ms. Baird stated that she cannot speak to all of the other Agriculture Buildings, but that she 
does look at the current farm use for every application. 
 
Mike Davis asked Staff to help him understand that there was no formula for building sizes. 
 
Angie Brewer stated that we have a Template Farm Plan that guides people, in order to make a 
farm and equitable decision and that there are different kinds of farms, as well as different 
kinds of farmers. When we do not feel comfortable, we do not go with our gut feeling, we will 
reach out to an expert. When we issue a decision, we assume that everything we put in writing, 
that could affect someone’s land, could be taken to court. There is no magical formula because 
there are so many complexities to the analysis. 
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Mr. Hargrave closed the hearing for deliberation (4:58pm).  
 
Mike Hargrave stated that he is here to interrupt what staff brings to the commission. Mr. 
Hargrave stated that he is also here to represent his community and the county and that he is 
not here to change the LUDO, and that he is here to look at the interpretation. And without 
question, he states that he is torn. He states that without question, he is trying to place himself 
within the same situation. He states that he would be excited to have a 7,000 SF Agriculture 
Building. He does state that before any development occurs, that you should talk to the County. 
He states that it needed to happen and did not. He states that on the other hand, it is a very 
small piece of property in comparison of thousands of acres that we are used to. His concern is 
how traumatic it would be for Mr. Wilson to have to remove a large portion of his Building and 
states that he would need to get this to code for public safety.  
 
Chris Schanno stated he is not within the business of telling someone how to run their 
business. And if they meet Fire Safety Standards and Setbacks, is Wasco County in the business 
of telling someone how big of a building they need to run their operation? He states that he 
made a mistake, and that it seems excessive.  
 
Angie Brewer stated we are resolving a violation by addressing this. We have an ordinance that 
requires us to have enough information to meet state statute. The way that we do this is to ask 
for a Floor Plan and a Farm Management Plan.  
 
Vicki Ashley stated that her issue was no permits. She also states that this is an excessive 
amount of building for the size of the parcel.  
 
Russell Hargrave stated that he has been on this Commission for a very long time, and just 
because you meet setbacks does not mean you can do whatever you want. This is F-2 land. This 
is the reason why we require supporting documentation and because whether it is permitted or 
not, depends on the use. In this case it is permitted outright. And that we need to start there, 
take a look at the use. I think that the fact that it is there is not any reason to approve it. I am 
bothered by that as a mechanical engineer. It is a relatively low profile building. In my 
experience, a building of this size is usually much taller in size. I feel like I have a good level set 
of the area, and is trying to determine if this case is being treated differently. The pictures do 
not necessarily determine the use. I was struck that this building has been here 18 years, and 
had been used for Ag use for this long as I did not see the second story, the extra bathroom, 
etc. Said he thought it showed very little evidence of non-farm uses. Farm Deferral, being taxed 
on it, so not just a one year idea, seems to be a very serious farming operation. Agrees one big 
building is better than equipment scattered all over your yard or multiple smaller buildings. 
What is the outcome that we want?  
 
Brad DeHart states that he agrees, and he is not comfortable with permitting “Shedville”, 
indicating multiple sheds. Wishes we had a guide like we did for accessory structures. States he 
is trying to not take into account as the cost will be much higher for part of the building being 

Planning Commission Agenda Packet 
December 7, 2021

PC 1 - 596



 

Wasco County Planning Commission 
January 2, 2018 Minutes 

Page 8 of 22 
 

torn down. Should be either all or nothing; seems too difficult to enforce. Thinks Staff has done 
an outstanding job, and in going down this path, the information we have received led us to a 
decision that he believes that none of us wanted to see. I can say right now that I don’t know if 
we need to continue this, but I am certainly not ready to approve staff recommendation 
tonight. I think that this warrants more time. 
 
Lynne Erickson states that she has concerns with the somewhat ambiguous/ not clear 
standards that are in place to base that size of the building on. Seems to me that there is 
ambiguity that I am wrestling with. Inclined to agree with Brad that she would not feel 
comfortable with supporting the recommendation in its entirety. 
 
Mike Davis stated he agrees, impossible to remove a portion of a building and instead see this 
turned. Under the circumstances, let’s leave the building alone, and state that it will only be 
used for agricultural purposes. It keeps the rest of his equipement out of the neighbnorhood, 
because it is a small neighbored. I would love to put a little Tygh Valley in this area. I would like 
to see a slight modification to let the building stand, however ensure that everything else is 
brought to code. 
 
Russell Hargrave states that the building being already constructed should not play into this at 
all.  
 
Vicki Ashley stated that this sets precedent. That a building that has existed for 18 years and 
never received permits getting approval will set precent. 
 
Brad DeHart stated that Staff was taking on what they were handed and trying to build a case 
for somehow making it possible to stay. So if we were to back up and try and take another run 
at this as if the building were not there, could we somehow make another case to somehow 
make a case for this building to stay? 
 
Russell Hargrave stated that it is not about the size, but is about the use. Stated that he did not 
see any other non ag use related items within the pictures. This does not corrupt the building 
from it’s agricultural use. Does not see any use that would indicate that this does not have an 
agricultural use. What is the use? I do not see a robust farm 
 
Mike Davis stated that if we are going to go down this path, then the conflicting information in 
regards to a Farm Management Plan, basically we are kind of erasing and restarting this as a 
new application? 
 
Russell Hargrave stated that the facts were balanced, and he appreciates the work that the 
Department did and hopes others see this too. Mr. Hargrave stated that he was not factoring in 
the fact that building is already there, and that he understands buildings get built without 
permits. Not bothered by building being there, and not going for a permit for an Ag Building, 
because at that time was not that clear. But that I still go back to the use. Not inconsistent with 
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what is going on within the area.  I am going to recognize that we do not have a precise 
formula.  
 
Angie Brewer stated that we do have to be able to find that there is indeed an Agricultural Use.  
 
Russell Hargrave stated that you need to show that you have an approved use. Sees Farm 
Deferral, taxes, Farm Management Plan that has been submitted. But that it is a Farm Use. I do 
not sese a lot of Non farm Agricultural Use. And that is what strikes me about it. 
 
Mike Davis asked if the building had everything within it, would it be an approved building? 
 
Angie Brewer stated that Staff is using the most reputable information and technical expertise 
to make these decisions. I defer to your discretion and authority to make this decision. 
 
Russell Hargrave would anyone like to make a motion? 
 
Brad DeHart said he would like more time and would not be making a motion. Stated that the 
stakes are high for this particular information, as well as for setting precedents.  
 
Russell Hargrave stated that he supported this decision. Chris Schanno and Mike Davis both 
agreed.  
 
Vicki Ashley stated that we have to have this resolved as this happened and we let it go and I 
think that we need something more clear and precise.  
 
Brad DeHart part of the reason I need more time is to think through what some alternatives 
might be. I understand electricity has been done. That Mr. Wilson may not own this property 
forever.  
 
Mike Davis called into question the use and application of the Farm Management Plan. Would 
like to propose we delay this, and contact another round of experts to see what can help us, as 
this will set precedence.  
 
Vicki Ashley talked about how different zones may be different in terms of a Farm 
Management Plan.  
 
Vicki Ashley moved that we continue hearing to Jan 23 at 3:00pm at the Discovery Center. 
 
Russell Hargrave and Mike Davis both seconded. 
 
Chair Hargrave called for the vote.  
The motion was approved 6 to 0, 1 absent (Commissioner Handley).  
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A listing of the vote, as required by Oregon Revised Statute 192.650.c. is as follows: 
 
Chair Hargrave – yes 
Vice Chair Ashley – yes 
Vice Chair DeHart - yes 
Commissioner Handley - absent 
Commissioner Davis – yes 
Commissioner Schanno – yes 
Commissioner Erickson – yes 
Alternate Commissioner #1 – vacant 
Alternate Commissioner #2 – vacant 
 
 
Bill Summerfield requested that the record be held open for 7 days. 
 
Russell Hargrave stated that the record would be held open for 7 days, closing at 4:00 pm, 
January 9, 2018. 
 
Russell Hargrave moved to close the hearing (5:45pm) 
 
Chris Schanno moved to keep Russell Hargrave as chair. Mike Davis seconded. 
Chair Hargrave called for the vote.  
The motion was approved 5 to 0, 1 abstain (Commissioner Hargrave), 1 absent (Commissioner 
Handley).  
 
A listing of the vote, as required by Oregon Revised Statute 192.650.c. is as follows: 
 
Chair Hargrave – abstain 
Commissioner Ashley – yes 
Vice Chair DeHart - yes 
Commissioner Handley - absent 
Commissioner Davis – yes 
Commissioner Schanno – yes 
Commissioner Erickson – yes 
Alternate Commissioner #1 – vacant 
Alternate Commissioner #2 – vacant 
 
Mike Davis nominated Brad DeHart as Vice Chair. Chris Schanno seconded. 
Chair Hargrave called for the vote.  
The motion was approved 5 to 0, 1 abstain (Commissioner DeHart), 1 absent (Commissioner 
Handley).  
 
A listing of the vote, as required by Oregon Revised Statute 192.650.c. is as follows: 
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Chair Hargrave – yes 
Commissioner Ashley – yes 
Vice Chair DeHart - abstain 
Commissioner Handley - absent 
Commissioner Davis – yes 
Commissioner Schanno – yes 
Commissioner Erickson – yes 
Alternate Commissioner #1 – vacant 
Alternate Commissioner #2 – vacant 
 
Approving of minutes was moved to the next meeting. 
 
Russell Hargrave adjourned at 5:50pm. 
 
 
_______________________________  ________________________________ 
Russell Hargrave, Chair     Angie Brewer, Planning Director 
Wasco County Planning Commission   Wasco County Planning & Development 
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PLANNING COMMISSION PRESENTATION:  December 5, 2017 
PLAAPL-17-10-0001 (David Wilson)  
 
Thank you and Good Afternoon.  For the record my name is Dawn Baird and I am an Associate 
Planner for the Wasco County Planning Department.  I am going to present the background 
information in this case.   
 
1. Request:  As the Chair indicated, today we will be discussing an appeal application from 

David Wilson, of a Type 1 Review to deny retroactive approval of a 100’L x 70’W x 14’T, 
7,000 square foot (SF) agricultural exempt building, and approve a 2,500 SF agricultural 
exempt building. 
 

2. Location:  The subject property is located approximately 0.3 mile south of Sevenmile Hill 
Road southeast of Richard Road, approximately 4.3 miles northwest of The Dalles, Oregon; 
more specifically described 2N 12E 22 4100, Accounts 14901, 13446, and 2N 12E 0 2800, 
Account 804.  The subject property is 69.32 acres in size. 

 
3. Staff Recommendation:  The full Staff Recommendation was mailed in the Planning 

Commission’s agenda packets.  It was available for review at the counter one week prior to 
this hearing, and it is considered a part of the record. 

 
4. History of this request: 

 
In 2013, the Planning Commission held a public hearing to consider an application for 
Comprehensive Plan Amendment, Zone Change, and Exception to Statewide Planning Goal 
4 – Forest Lands, for several tax lots on Sevenmile Hill Road and Dry Creek Road.  This 
application was denied. 
 
David Wilson decided to pursue a CPA/ZNC/Exception for 40 acres of property he owned 
and he submitted an application for this request on September 1, 2015.  Staff processed the 
request, but found out prior to the hearing that Mr. Wilson’s property had been improperly 
divided by a prior owner.  In a discussion with Senior Planner, Dustin Nilsen, two weeks 
prior to the scheduled PC hearing for the CPA/ZNC/Exception, David Wilson stated that he 
was probably also going to have to get a permit for the 7,000 SF building since he had not 
gotten one.  (Note:  A former Code Compliance Officer found an illegally constructed 7,000 
SF building on one of the illegal parcels.  She documented it, but did not pursue 
enforcement action on the building.)  Once David Wilson stated he had not obtained a 
permit for the 7,000 SF building, the Planning Department had clear evidence of 2 violations 
(illegal parcel, illegal building) on the property and could not pursue the CPA/ZNC/Exception 
until they were resolved. 
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On May 16, 2017, David Wilson submitted a Type 2 application for a partition to legalize the 
subject properties.  In addition, he submitted a Type 1 application for the 7,000 SF 
“agricultural exempt” building.  Staff issued the Notice of Decision and Staff Report 
approving the partition request on June 15, 2017.  The final partition plat was recorded on 
September 8, 2017. 
 
Once the partition was completed, staff issued a decision on the retroactive approval of the 
7,000 SF “agricultural exempt” building on October 5, 2017.  The decision denied the 7,000 
SF building, but approved a 2,500 SF building.  This decision was appealed on October 13, 
2017. 

 
5. Let’s discuss why the request is before the Planning Commission… 

 
An appeal of the Planning Director’s decision is heard by the Planning Commission.  Once 
the appeal was submitted to the Planning Department, staff scheduled the public hearing 
before the Planning Commission for December 5, 2017. 

 
Stage in the Process:  Staff found the appeal request to be complete on October 19, 2017, 
and scheduled for a public hearing on today’s date.  The required 20-day public notice was 
given on November 22, 2017 (20 days).  The Staff Recommendation, with findings, 
conditions and conclusions, was issued on November 28, 2017, and was provided to the 
Planning Commission on the same day.  On November 28, 2017, Mr. Wilson’s attorney, 
whom we did not know was involved in the process, requested postponement of the 
hearing, and agreed to today, January 2, 2018, to hear the matter.  If the Planning 
Commission feels they have all the necessary information to make a decision, they will vote 
to do so today. 
 

6. Criteria:  The applicable standards used to evaluate each request include: 
 
A. Oregon Administrative Rule (OAR) 660-006-0025, Uses Authorized in Forest Zones 

 
B. Wasco County Land Use & Development Ordinance (LUDO) 

 
1. Chapter 1 – Introductory Provisions  

Section 1.090, Definitions – Agricultural Structure 
 
2. Chapter 3 – Basic Provisions, Section 3.120, F-2, Forest Zone 

Section 3.127, Property Development Standards 
Section 3.129.D., Additional Standards – Siting Requirements 

 
3. Chapter 10 – Fire Safety Standards 
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Section 10.130, Construction Standards For Dwellings And Structures – Decreasing 
The Ignition Risks By Planning For A More Fire-Safe Structure 
 

4. Chapter 15 – Administration & Enforcement 
Section 15.030, Authority 
Section 15.060, Violation of Ordinance as a Nuisance 
Section 15.070, Wasco County Code Compliance and Nuisance Abatement  
 Ordinance  

 
7. Findings: 
 

In reviewing the request for retroactive approval of the 7,000 SF agricultural building, 
staff relied heavily on experts from Oregon State departments, particularly Mylen Bohle 
of the Oregon State Extension Office, and Robert Wood of the Water Resources 
Department, who provided projected yields, information about hay storage, and water 
rights.  Staff gave the benefit of the doubt in all cases to the applicant.  For instance, 
when OSU Extension Office staff indicated that hay is typically stored in 6’ tall or 13.5’ 
tall bales, staff calculated the space needed for 6’ tall bales, which takes up more space 
than 13.5’ tall bales. 
 
Joseph Ramirez, former Code Compliance Officer, and I conducted a site visit to the 
property on May 31, 2017.  We viewed the agricultural exempt structure and noted that 
it contained many personal items such as 4 upright freezers and 1 chest freezer, a pile of 
Mrs. Wilson’s antiques under a tarp in the far left corner of the building, an electric 
wheelchair, 2 four-wheelers, a gun safe, toy pedal cars which Mr. Wilson said are used 
by his grandchildren for farming when they come to visit.  There was a lot of vacant 
space in the “agricultural” building and Mr. Wilson explained that he didn’t have all of 
his farm equipment in the building and some of the space was intended for hay storage. 
 
In considering the expert testimony of the State of Oregon, all of the Ordinance criteria 
that must be met for this request, especially the definition of “Agricultural Structure”, it 
is clear that a 7,000 SF building is not needed for the farm operation. 
 
The County cannot consider the possibility that the applicant may expand his farm use 
in the future without considering the fact that he could abandon the farm use 
altogether.  He has not harvested a crop of barley in the last 2 seasons.  During the May 
31st site visit dozens of items not included in the farm use on the land were being 
stored in the building. 

 
Grounds for Appeal #1:  The Planning Department erred in its interpretation of Wasco 
County Land Use & Development Ordinance (LUDO) 1.090, which requires that the 
applicant provide a Farm Management Plan to be reviewed and approved by the 
Planning Department. 
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STAFF RESPONSE:  As discussed on page 3 of the Staff Recommendation, the 
definition of “Agricultural Structure” includes a requirement that a Farm 
Management Plan be submitted for an Agricultural Exempt Building.  The Planning 
Department required submittal of a Farm Management Plan consistent with Section 
1.090, Definitions of the Wasco County LUDO.  The definition of Agricultural 
Structure includes the requirement of a Farm Management Plan to ensure an 
agricultural building is only used for farm uses and is not so large that the owner 
may use it for non-farm uses instead, or in addition to the permitted farm use.   
Based on the LUDO adopted by the Board of Commissioners, and acknowledged by 
the Oregon Department of Land Conservation & Development, specifically Section 
1.090, Definition of “Agricultural Structure,” the Planning Director must require a 
Farm Management Plan. 
 
Staff finds that the Planning Director has the right to review and approve a Farm 
Management Plan for the proposed use, and Grounds for Appeal #1 is not a valid 
reason for overturning the Decision of the Director. 

 
Grounds for Appeal #2:  The Planning Department erred in finding that the applicant’s 
application and Farm Management Plan did not support the approval of a 7,000 SF 
agricultural building. 
 

STAFF RESPONSE:  As discussed on page 4 of the Staff Recommendation, staff 
contacted the Watermaster’s Office to determine if the subject parcel contained 
water rights for irrigation.  According to Bob Wood, Watermaster, the subject parcel 
does not contain any registered water rights.  Staff contacted the Oregon State 
Extension Office to find out how much area it takes to store 6 acres of hay.  
According to Mylen Bohle, Oregon State Extension Office, non-irrigated barley would 
produce an annual crop of approximately 0.5 – 1.5 tons per acre under conditions in 
northern Wasco County.  This means that 6 acres of non-irrigated barley would 
generate between 3-9 tons. 
 
Based on projected barley yields, storage of 9 tons of hay in 6’ tall stacks, would 
require slightly less than 400 SF.  Associated equipment such as a tractor, baler, etc., 
would require less than 2,000 SF of space.  The entire farm operation could occur in 
a building containing less than 2,500 SF.  Many of the items the applicant states he 
intends to store in the agricultural building are not currently stored in the building.  
Based on common accepted farming practices, many hay operations do not store 
the rake, swather, etc., under cover because the implements are difficult to access 
within a building.  When staff conducted a site visit to the subject parcel on May 31, 
2017, the rake and swather were stored outside.  The applicant’s proposed floor 
plan shows an excessive amount of space will be used for these farm implements 
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which were not being stored inside prior to the site visit.  Staff concludes that since 
these implements were not being stored in the building  
 
Staff finds that retroactive approval of the owner’s 7,000 SF agricultural building is 
not justified because the existing farm use can be accommodated in a 2,500 SF 
building. 

 
Grounds for Appeal #3:  The Planning Department erred in making unwarranted and 
unsupported assumptions about the applicant’s farm yields and farm practices. 
 

STAFF RESPONSE:  As discussed on page 4 of the Staff Recommendation, and above in 
Grounds for Appeal #2, staff contacted the agricultural experts at Oregon State 
University Extension Office to request data about potential yields and space for 
storage for 6 acres of barley hay in northern Wasco County. 
 
Staff contacted the Oregon State Extension Office to find out how much area it takes 
to store 6 acres of hay.  According to Mylen Bohle, Oregon State Extension Office, non-
irrigated barley would produce an annual crop of approximately 0.5 – 1.5 tons per 
acre under conditions in northern Wasco County.  This means that 6 acres of non-
irrigated barley would generate between 3-9 tons.  This is not unwarranted and 
unsupported assumptions about farm yields and practices, but based on factual data 
collected by Oregon State University Extension Office for decades pertaining to soil 
types, climate conditions, precipitation, improvements in farm practices, etc.  Grounds 
for Appeal #3 does not support overturning the Decision of the Planning Director 
because the Planning Department did not make unwarranted and unsupported 
assumptions about the applicant’s farm yields and farm practices. 

 
Grounds for Appeal #4:  The Planning Department erred in making calculations about 
applicant’s needs and projected use of the agricultural building based on its 
unwarranted and unsupported assumptions. 
 

STAFF RESPONSE:  As discussed on page 4 of the Staff Recommendation, Oregon 
State University Extension Office provided calculations about potential yields and 
storage requirements for the barley hay.  Regarding the needs and projected use of 
the agricultural building, the building is proposed to be used for agricultural storage 
of farm equipment for the production of barley hay, oats, and seasonal grazing 
(cattle).  The owner states that he needs this large building for the current farm use 
yet much of his farm equipment was stored outside when staff conducted a site visit 
to the property on May 31, 2017. 
 
Mr. Wilson stated that he has been plowing additional land adjacent to the current 6 
acres of barley/oats and plans to continue to expand the farm use and increase the 
number of cattle grazed on the property.  He indicated he was not able to plant a 
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crop in 2017 due to a lack of moisture in the soil and that he did not get “much of a 
crop” in 2016 which was not worth harvesting. 
 
Staff concedes that they are not experts regarding agricultural production and sought 
input from experts at the State of Oregon, and Oregon State Extension Office, as well 
as from Bob Wood, Watermaster, Oregon Water Resources Department.  Based on 
the information provided below,  
 
Staff asked Oregon State Extension Office’s “Ask an Expert” website how much area it 
takes to store 6 acres of hay.  Their response states: 
 
“Hay crop yields can vary between crop varieties and irrigation.  With a highly 
productive irrigated crop you could see between 8-10 tons per acre for the entire 
season.  Therefore about 60 tons would be about the highest production you could 
see for one year. 
 
Assuming a harrowbed is used for stacking which stacks 9 bales high (13.5’), 1440 
bales (24 bales per ton) would require about 1,050 square feet (14,140 cubic feet).  If 
only stacked 4 bales high (about 6’ tall) it would require 2,360 square feet.” 
 
If cropland is irrigated it requires a Water Right from the Oregon Water Resources 
Department.  On June 21, 2017, Robert Wood, Watermaster for Wasco County, 
confirmed that the existing barley field does not have a water right. 
 
According to Mylen Bohle, Oregon State Extension Office, non-irrigated barley would 
produce approximately an annual crop of 0.5 – 1.5 tons per acre under conditions in 
northern Wasco County.  This means that 6 acres of non-irrigated barley would 
generate 3-9 tons. 
 
Based on projected barley yields, storage of 9 tons of hay in 6’ tall stacks, would 
require slightly less than 400 SF.  Associated equipment such as a tractor, baler, etc., 
would require less than 2,000 SF of space.  The entire farm operation could occur in a 
building containing less than 2,500 SF.  Based on common accepted farming 
practices, many farmers do not store their rake, swather, and hay baler in an 
agricultural building because it is difficult to maneuver the tractor within the building 
to hook up these farm implements.  The applicant’s proposed floor plan shows an 
excessive amount of space will be used for these farm implements.  This finding is 
based on expert input from Oregon Water Resources Department and the Oregon 
State Extension Office and is not based on “unwarranted and unsupported 
assumptions about the applicant’s farm yields and farm practices as stated in 
Applicant’s Assignment of Error #3.  Hay storage calculations are based on OSU 
Extension Office experts’ input, and staff’s calculations about the projected 
equipment storage. 
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Grounds for Appeal #4 does not support overturning the Decision of the Planning 
Director because the Planning Department did not make unwarranted and 
unsupported assumptions about the applicant’s farm yields and farm practices, but 
made the decision based on information from the OSU Extension Office and by the 
owner’s storage of farm implements during their site visit to the parcel on May 31, 
2017. 

 
Grounds for Appeal #5:  The Planning Department erred in determining that the 
applicant’s application supports only a 2,500 SF agricultural building 
 

STAFF RESPONSE:  As discussed on pages 4 and 5 of the Staff Recommendation, staff 
provides justification for the need for approximately 400 SF of space to store hay, 
and less than 2,000 SF for farm equipment/machinery.  Allowing 2,500 SF of building 
space is slightly larger than needed for the farm operation.  Based on common 
accepted farming practices for a hay operation, staff finds that a maximum of 2,500 
SF is adequate for the existing farm operation and the Planning Department did not 
err in their determination. 

 
Grounds for Appeal #6:  The Planning Department erred in conditioning the approval of 
the agricultural building on applicant removing 4,500 SF of the agricultural building. 
 

STAFF RESPONSE:  As discussed on pages 4 and 5 of the Staff Recommendation, staff 
provides justification for the need of approximately 400 SF of space to store hay, and 
less than 2,000 SF for farm equipment/machinery.  Allowing 2,500 SF of building 
space is slightly larger than needed for the farm operation.  Based on common 
accepted farming practices for a hay operation, staff finds that a maximum of 2,500 
SF is adequate for the existing farm operation, therefore 4,500 SF of the building 
should be removed. 
 
The owner has not provided any reasoning describing why this condition was an 
error.  Staff recommends Grounds for Appeal #6 be denied.  

 
Grounds for Appeal #7:  The Planning Department’s decision contains numerous factual 
errors, such as the statement that the application is for a “three-sided building” and 
erroneous descriptions of surrounding properties. 
 

STAFF RESPONSE:  The owner is correct that the building is not three-sided (see 
photo below showing the front of the building).  The property owner did not 
describe the remaining “numerous factual errors” in the report.  Staff has limited 
information about surrounding properties.  It is unlikely that descriptions of 
surrounding properties will change the basic fact that a 7,000 SF agricultural building 
is not necessary for 6 acres of hay, three cows and five chickens. 
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Staff recommends Grounds for Appeal #7 be denied.  The fact that the building is 
not 3-sided does not change the fact that a 7,000 SF building is not needed for the 
existing farm operation, nor does the use of surrounding properties change anything 
about the farm use on the applicant’s land. 

 
Additional information was submitted by the applicant’s attorney on Friday, December 29, 
2017, and first seen by staff this morning.  I e-mailed it to the Planning Commission by mid-
morning.  The following is my response to the attorney’s comments. 

 
 
Summerfield:  The decision is arbitrary and capricious because the Department has 
never challenged a farm management plan or tied the requested building size to the 
acreage or the projected farm fields.   
 

Scrutiny of the proposed use:  Department always looked at the farm 
management plan and scrutinized, however it was not done in writing because 
these are type 1 reviews and do not generally require findings. 

 
 
Summerfield:  There are no denied agricultural exempt building permits. 
 

Property owners typically do not apply for an agricultural exempt building if they 
will be denied because if there is a legally placed dwelling on the property they 
can build one or more detached accessory buildings subject to the 75% size limit.  
Regarding permits cited by the applicant, nearly all of these are located on one 
tax lot, but the applicants often own much more farm land than the identified tax 
lot.  For instance, the identified agricultural building constructed on a 21.61 acre 
property owned by Filbin is part of a 2,096 acre ranch. 

 
Summerfield:  Farm Management Plan:  6 acres alfalfa/oats, 5 poultry, 3 cattle 
seasonally 
 

Hand out chart of cited agricultural building permits.  This chart shows overall 
acres owned by the applicant of agricultural permits, and the existing farm use.  
Most of the larger buildings are related to marijuana production, a relatively new 
farm use in Oregon.  Inside grow operations are limited to 10,000 SF of growing.  
Other larger buildings are in conjunction with ranches and farms that contain 
hundreds and thousands of acres and are justified for the existing use. 

 
Summerfield:  Building has existed for 18 years without complaints. 
 

The building cannot be seen unless one drives ¼ mile south of Sevenmile Hill 
Road onto the property.  The lack of complaints does not justify approving an 
illegally constructed building.  If the applicant had requested approval of the 
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building before it was constructed, it would have been denied.  Please remember 
that when staff visited the building last May, there were more things in the 
building not related to farm use than were related to farm use and staff must 
assume that it would have continued to be improperly used. 

 
Summerfield:  Future expansion of farm use:  Farm management plan shows intention 
to farm more of his property than the Department acknowledged in analyzing his 
projected farm-related needs. 
 

Most people plan for the future.  Plans do not always come to fruition.  Staff 
reviews the existing farm use and generally makes their decision based on what 
is on the ground.  Exceptions are sometimes made when the property owner can 
show they have invested in the future expansion.  For example, if they can show 
receipts for new orchard trees or vineyard plants, or that they have paid for more 
cattle yet to be delivered, investment in irrigation system supplies, etc.  Other 
than saying he has plans to expand his farm use when he retires sometime in the 
future, staff has not seen that he has invested in future expansion.  (Mason Road 
– Jamison Farms – vineyard) 

 
Summerfield:  Applicant makes substantial income from farm production each year the 
property has been in deferral.   
 

Would not be able to support himself on his income.  He has an excavation 
business that staff assumes is his primary income. 
 

When I first went to work in the planning field in 1979 in Hood River County, one of the 
first things I learned was that the Oregon Legislature created agricultural exempt 
permits for full-time farmers and ranchers.  Like the farm deferral program, it was 
intended to give farmers and ranchers a financial break so that they could continue to 
bring food to the public.  It was not for part-time farmers who had other jobs to support 
themselves.  And please let me say that part-time farmers are very important, but this 
was not who the Legislature was trying to help:  it was family farms and ranches where 
this was their full-time job.  The owner constructed a building without permits.  Staff is 
uncertain whether an electrical permit was obtained for electricity in the building.  The 
owner has the ability to construct multiple detached accessory buildings to satisfy his 
needs but is unwilling to do so because he already constructed the building.  Staff does 
not believe the existence of the building is justification to allow it to remain.  It is 
important to consistently implement land use regulations so that all persons are treated 
equally.  If Mr. Wilson’s building is permitted to remain, he will be getting a benefit not 
given to any other property owner in Wasco County, which is not fair to other property 
owners. 
 
 

8. Planning Commission Decision Options: 
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A. Uphold the decision of the Planning Director and deny the Appeal, with the 
proposed Conditions and Findings in the Staff Recommendation 

 
B. Uphold the decision of the Planning Director and deny the appeal, with amended 

Conditions and Findings. 
 

C. Overturn the decision of the Planning Director and approve the request for a 7,000 
SF (or other size) agricultural exempt building with amended Conditions and Findings 
in the Staff Recommendation; or 

 
D. Continue the hearing to a date and time certain if additional information or review 

time is needed to determine whether standards and criteria are sufficiently 
addressed. 

 
9. Proposed Conditions:   

 
A. After expiration of the 12-day appeal period the Owner shall comply with the 

following conditions: 
 

1. A 2,500 square foot (SF) agricultural building is approved.  The owner shall 
remove 4,500 SF from the existing building no later than May 1, 2018. 

 
2. Obtain an Approach Road Permit from the Wasco County Public Works 

Department within 30 days of final approval for the existing driveway approach 
onto Sevenmile Hill Road. 

 
3. The owner shall record a restrictive covenant in the deed records of Wasco 

County stating that the agricultural building will only be used for agricultural 
uses 

 
B. Miscellaneous Conditions 

 
1. Outdoor lighting shall be sited, limited in intensity, shielded and hooded in a 

manner that prevents the lighting from projecting onto adjacent properties, 
roadways, and waterways.  Shielding and hooding materials shall be composed 
of nonreflective, opaque materials.  If the existing outdoor lighting is motion-
activated, no hooding and shielding materials are required, however if the 
lighting is on from dusk to dawn, the lighting shall meet the outdoor lighting 
standard. 

 
2. Failure to meet all conditions of approval will result in enforcement action by 

Wasco County through the Code Compliance and Nuisance Abatement 
Ordinance. 
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10. Staff Recommendation:  Staff recommends Option A – Uphold the Decision of the 

Planning Director and deny the Appeal, with the proposed Conditions and Findings in 
the Staff Recommendation. 

 
 

Staff is not aware of any reason to continue this public hearing and believes the Planning 
Commission has sufficient information to make a decision on this request. 
 
That concludes my presentation and I would be glad to answer any questions the 
Commission may have. 
 
P:\Staff Reports\Chronological\2017\APL\PLAAPL-17-10-0001ofPLAPAR-17-05-0002_WilsonAgBldg\09 - 
Staff Documents\120517_PC_Presentation_WilsonAPL.doc 
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Daniel Dougherty <danield@co.wasco.or.us>

Testimony for Packet 
11 messages

Sheila Dooley <sdooley3300@yahoo.com> Wed, Nov 24, 2021 at 1:02 PM
To: Daniel Dougherty <danield@co.wasco.or.us>

Daniel,

Attached are my testimony and 8 exhibits for the December 7th Planning Commission packet.  Please do not address my
comments in the staff report.  Also can you please let me know that you received them.

Thank you,

Sheila Dooley

9 attachments

Wilson remand testmony 11-24-21.docx 
10877K

Exhibit 1 Farm equipment bill of sale.pdf 
1887K

Exhibit 2  Planning Commission meeting minutes of Jan 23, 2018_.pdf 
97K

Exhibit 3 Planning Commission meeting minutes of Jan. 2, 2018.pdf 
213K

Exhibit 4 Tract map.pdf 
822K

Exhibit 5 Site plan.pdf 
235K

Exhibit 6  LUDO Section 10.120 Defensible Space.pdf 
729K

Exhibit 7 Arthur Smith October 28, 2021 email.pdf 
515K

Exhibit 8  LUDO Section 10.140 Access Standards.pdf 
633K

Daniel Dougherty <danield@co.wasco.or.us> Wed, Nov 24, 2021 at 1:16 PM
To: Sheila Dooley <sdooley3300@yahoo.com>

Good afternoon,

Your materials have been received and will be added to the record.  I will do my best to directly address comments prior
to the PC Packet being submitted.  

Respectfully,

Daniel 
[Quoted text hidden]
--  

Daniel Dougherty | Senior Planner 
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PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 

Sheila Dooley <sdooley3300@yahoo.com> Wed, Nov 24, 2021 at 1:19 PM
To: Daniel Dougherty <danield@co.wasco.or.us>

I don't want my comments addressed.  Thanks.

[Quoted text hidden]

Daniel Dougherty <danield@co.wasco.or.us> Wed, Nov 24, 2021 at 1:43 PM
To: Sheila Dooley <sdooley3300@yahoo.com>

Hi Sheila,

Will do.  

Respectfully,

Daniel
[Quoted text hidden]

Sheila Dooley <sdooley3300@yahoo.com> Wed, Nov 24, 2021 at 2:32 PM
To: Daniel Dougherty <danield@co.wasco.or.us>

Hi Daniel,

Thanks!  Have a good Thanksgiving,

Sheila

[Quoted text hidden]

Sheila Dooley <sdooley3300@yahoo.com> Sun, Nov 28, 2021 at 8:28 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

Hi Daniel,
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Is it too late to make a correction to my testimony and send in a corrected version to replace what I already sent you? 
The exhibits would stay the same.

Thanks,

Sheila

[Quoted text hidden]

Daniel Dougherty <danield@co.wasco.or.us> Sun, Nov 28, 2021 at 9:08 AM
To: Sheila Dooley <sdooley3300@yahoo.com>

Good morning,

I'm building the packet for tomorrow.  Much of it is already put together, which has been time consuming.  Please submit
your final version, and I'll add it to the packet.

Respectfully,

Daniel
[Quoted text hidden]

Sheila Dooley <sdooley3300@yahoo.com> Sun, Nov 28, 2021 at 9:47 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

Thanks, Daniel.  Attached is the final version below.  I didn't know if I needed to resubmit the exhibits that go with it so
have attached them anyway although they haven't changed. 

Also I assume you received the additional testimony that I sent Friday that I want included in the packet also.  

Thanks again,

Sheila

[Quoted text hidden]

9 attachments

Wilson remand testmony rev. 11-28-21.docx 
10879K

Exhibit 1 Farm equipment bill of sale.pdf 
1887K

Exhibit 2  Planning Commission meeting minutes of Jan 23, 2018_.pdf 
97K

Exhibit 3 Planning Commission meeting minutes of Jan. 2, 2018.pdf 
213K

Exhibit 4 Tract map.pdf 
822K

Exhibit 5 Site plan.pdf 
235K

Exhibit 6  LUDO Section 10.120 Defensible Space.pdf 
729K

Exhibit 7 Arthur Smith October 28, 2021 email.pdf 
515K

Exhibit 8  LUDO Section 10.140 Access Standards.pdf 
633K
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Sheila Dooley <sdooley3300@yahoo.com> Sun, Nov 28, 2021 at 10:50 AM
To: Daniel Dougherty <danield@co.wasco.or.us>

Please let me know that you received this.  Thanks.

[Quoted text hidden]

Sheila Dooley <sdooley3300@yahoo.com> Sun, Nov 28, 2021 at 1:07 PM
To: Daniel Dougherty <danield@co.wasco.or.us>

I changed the date on the document name to Wilson Remand testimony 11-28-21.  I didn't change it on the actual
document which still says November 24, 2021.  Hope this isn't confusing.

[Quoted text hidden]

Daniel Dougherty <danield@co.wasco.or.us> Sun, Nov 28, 2021 at 8:31 PM
To: Sheila Dooley <sdooley3300@yahoo.com>

Good evening,

Your original, supplemental, and recent update has been received.  They are added to the PC Packet. 

Respectfully,

Daniel
[Quoted text hidden]
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Daniel Dougherty <danield@co.wasco.or.us>

Wilson Remand Hearing - Oral Testimony 
2 messages

Mike Sargetakis <mike@sargetakis.com> Wed, Nov 24, 2021 at 2:33 PM
To: Daniel Dougherty <danield@co.wasco.or.us>

Hi Daniel-

I believe written testimony appearing in the staff report for the Wilson remand is due today. I wanted to make sure I
requested an opportunity to at least testify orally at the hearing. I may submit written testimony as well, with the
understanding that it is unlikely to appear in the packet. 

Thanks
Happy thanksgiving
Mike Sargetakis
Attorney for Sheila Dooley and Jill Barker

--  
________________________________
Mike Sargetakis (he/him) 
Attorney | Law Office of Mike Sargetakis
735 SW 1st Ave., 2nd Floor
Portland, OR 97204 
tel. (971) 808-1495
mike@sargetakis.com

Daniel Dougherty <danield@co.wasco.or.us> Wed, Nov 24, 2021 at 2:36 PM
To: Mike Sargetakis <mike@sargetakis.com>

Good afternoon,

Acknowledged and received.  I'll add this email to the record. 

Respectfully,

Daniel
[Quoted text hidden]
--  

Daniel Dougherty | Senior Planner 
PLANNING DEPARTMENT 

danield@co.wasco.or.us | http://www.co.wasco.or.usdepartments/planning/index.php

541-506-2560 | Fax 541-506-2561 
2705 E Second Street | The Dalles, OR 97058

Office Notice about COVID-19 
Welcome back! We have resumed in-person customer service. Office hours are Tuesday and
Thursday, 10am to 4pm with a lunchtime closure. Appointments can be accommodated on Fridays.
Masks are required in the office unless you bring your vaccination card to demonstrate you are a
full two weeks out from your final COVID-19 vaccination. 
Email is still the best way to reach me!  Please view our website for office hours and COVID-19
accommodations.  
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11/26/21, 10:44 PM Wasco County Mail - Wilson Remand Hearing - Oral Testimony

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-f%3A1717350668865283681&simpl=msg-f%3A1717350668… 2/2

This correspondence does not constitute a Land Use Decision per ORS 197.015.  

          It is informational only and a matter of public record. 
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11/28/21, 8:19 PM Wasco County Mail - Wilson Remand Application - 2021

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-f%3A1717700005529989525&simpl=msg-f%3A1717700005… 1/2

Daniel Dougherty <danield@co.wasco.or.us>

Wilson Remand Application - 2021 
1 message

Jillian Barker <bjillian187@gmail.com> Sun, Nov 28, 2021 at 11:06 AM
To: danield@co.wasco.or.us

November 26, 2021

Dear Wasco County Planning Commissioners,

I have the following concerns regarding the Wilson Remand (File # 921-18-000086-PLNG. Land
Use Board of Appeals Remand (LUBA No. 2019-965):

I find it obviously refutable to claim that soils on the applicant’s property that are presently
voluntarily growing many trees, are nevertheless categorized in the applicant's soil study as
incapable of growing trees due to unsuitable soil classifications. This appears to be an error or
misinterpretation of the conclusions of the soil study.

Some years ago in the process of doing fire fuel reduction on the property, the mechanical grub-
hoeing of the understory has removed many young seedling and sapling conifer and oak trees in
those areas. In spite of this there are still numerous oak and conifer trees in the alleged “unsuitable
soil” areas in the east and south parts of the property which are not mowed, as evidenced in the
current aerial photos.

The areas that have been mowed are very suitable for trees and in the past produced three crops
of alfalfa each year. In 1977 I assisted in the purchase of alfalfa hay from that same field. The fact
that the applicant is not using most of his property for forest purposes and has not replanted the
open field with trees (or let them grow back naturally) does not make it any less valuable as forest
land.

I fully concur with Sheila Dooley in her analysis of the Remand application issues, regarding the
physically developed or irrevocably committed exception requirements. I am surprised that the new
site plan map submitted with the Remand application does not match the site plan map that was
originally submitted to Wasco County and LUBA in 2019. There are many new non-existing plans
and infrastructure drawn on this new site plan map that were not included in the original map. This
has totally changed the application and these proposed changes are not relevant to the Remand
application.

Additionally, the “literal moonscape nature of the adjoining properties south of the subject property”
are merely natural dry grasslands and wheat/hay/grazing fields in summertime (on overexposed
film) and are irrelevant to the Remand application.

Thank you for your attention. 
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11/28/21, 8:19 PM Wasco County Mail - Wilson Remand Application - 2021

https://mail.google.com/mail/u/0/?ik=497e58a7d0&view=pt&search=all&permthid=thread-f%3A1717700005529989525&simpl=msg-f%3A1717700005… 2/2

Sincerely,

Jill Barker
P.O. Box 572
Mosier, Oregon 97040
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