
SITE SPECIFIC LAND APPLICATION PLAN FOR 
Brown and Jackson 

This Plan is a component of Brown & Jackson, Inc. 
Application for Coverage Under the General Permit for 

Biosolids Management 

The site described in this plan is located in: Kittitas County 

The area described in this plan is located in Water Resource Inventory 
Area: WRIA 39 - Upper Yakima Watershed  

The Legal Description of the site is:  
The Northwest Quarter and that portion of the Northeast Quarter of the Southwest Quarter lying 
above the right of way of the canal of the Kittitas Reclamation District, in Section 34, in Township 
18 North, Range 20 East. In the County of Kittitas, State of Washington. 

EXCEPTING THEREFROM: 

1.  That portion of the North Half of the Northwest Quarter of Section 34, Township I8 North, 
Range 20 East, W M., Kittitas County, Washington which is bounded by a line described as follows: 
Beginning at the Northwest corner of said Section 34; thence N 90°00'00” E, along the North 
boundary of said Section 34, 1173.78 feet to the true point of beginning; thence N 90°00'00” E, 
434 30 feet; thence S 501.50 feet; thence S 90°00'00”  W, 434.30 feet; thence North 501.50 feet 
to the true point of beginning, 

2. Right of way of Parke Creek County Road along the Westerly boundary thereof. 

Version 1.0 Date: June 2020



Table of Contents 
1.0 Ownership, Management, and Landowner Agreements.................................................................. 1 

2.0 Introduction ...................................................................................................................................... 1 

3.0 Definitions ......................................................................................................................................... 2 

4.0 Maps.................................................................................................................................................. 2 

 General Location Map ................................................................................................................... 3 

 Site Map or Field Map ................................................................................................................... 3 

 Soils Map ....................................................................................................................................... 3 

5.0 Buffers ............................................................................................................................................... 3 

6.0 Application Unit Approval ................................................................................................................. 3 

7.0 Septage Application Rate Determination ......................................................................................... 4 

8.0 Methods of Application .................................................................................................................... 5 

9.0 Timing of Septage Applications ......................................................................................................... 5 

10.0 Vector and Pathogen Requirements ................................................................................................. 5 

11.0 Septage Staging and On-Site Storage ............................................................................................... 5 

12.0 Screening Requirements ................................................................................................................... 6 

13.0 Incorporation of Land Applied Septage ............................................................................................ 6 

14.0 Soil Sampling Requirements ............................................................................................................. 6 

15.0 Cropping Practices and Livestock Management ............................................................................... 6 

16.0 Other Nutrient Sources and Soil Amendments ................................................................................ 7 

17.0 Groundwater Protection Plan ........................................................................................................... 7 

18.0 Erosion Control Plan.......................................................................................................................... 7 

19.0 Noxious Weed Plan ........................................................................................................................... 8 

20.0 Restricting Site Access ....................................................................................................................... 8 

21.0 Recordkeeping .................................................................................................................................. 9 

Appendixes .................................................................................................................................................. 10 



Brown and Jackson SSLAP   June 2020 (v2.1) Page 1 

1.0 Ownership, Management, and Landowner Agreements 

Land Owner:  4G FARMS LLC  (an entity of Brown & Jackson, Inc.) 

Primary Contact: Rikki Schmitt  
107 North Main Street  
Ellensburg, WA 98926  
509-925-1564  
brownandjackson107@gmail.com 

Site Location:  A portion of the Western half of Section 34, Township 18 North, Range 20 East, W.M., 
Kittitas County, Washington.  The site can be accessed from near the intersection of 
Christensen Road and Parke Creek Road in Ellensburg, Washington. 

Parcel No.:  295134 

See Appendix 1 – Land Owner Agreement 

2.0 Introduction 

The site is located on Kittitas County Tax Parcel No.  295134, located in the western half of Section 34, 
Township 18 North, Range 20 East, W.M. This Beneficial Use Facility will contain a series of storage 
ponds to hold the septage that is pumped from a variety of commercial and residential sources around 
the greater Ellensburg and Kittitas area. The ponds will store the septage until it is land applied to the 
designated farmland. The land in which the septage is being applied is owned by 4G Farms, an agricultural 
entity of Brown & Jackson, LLC. 

This facility has regulatory obligations under WAC 173-308, Septage Management. This document outlines 
the plans and procedures for land application. The Washington State Department of Ecology has 
permitting and oversight authority for the implementation of this plan. 

The Goals of this plan include the following: 

 Establish a septage land application program sufficient to meet the Beneficial Use of Septage 

requirements as defined in WAC 173-308-080; 

 Describe the procedures required for soil sampling within the Application Units; 

 Document allowable activities regarding the storage, handling, and application methods for 

Septage land application at this facility; 

 Structure the procedures for land application to achieve the following objectives: 

o Insure consistent, uniform, and orderly land application of septage at approved 

agronomic rates 

o Improve soil characteristics including tilth, fertility, and stability 

o Provide the amount of nitrogen necessary for the optimum growth of a targeted 

vegetation type. 

o Define crop management practices that enhance the targeted vegetation type while 

limiting noxious weeds 

o Limit nutrient loss through leaching of mineral nitrogen. 
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The Washington State Department of Ecology is the permitting authority and conducts oversight of rates 
and land application procedures. Septage will be applied at agronomic rates for the purposes of 
fertilization and soil improvement. 

3.0 Definitions 

Agricultural land - is land on which a food crop, feed crop, or fiber crop is grown. This includes range land 
and land used as pasture. 

Agronomic rate-  is the biosolids application rate that provides the amount of nitrogen necessary for the 
optimum growth of targeted vegetation, and that will not result in the violation of applicable 
standards or requirements for the protection of ground or surface water as established under chapter 
90.48 RCW and related rules including chapters 173-200 and 173-201A WAC. 

Application Units- delineated areas where septage is applied. 

Beneficial use facility - means a receiving-only facility consisting of a site or sites where biosolids from 
other treatment works treating domestic sewage are applied to the land for beneficial use, which has 
been permitted as a treatment works treating domestic sewage in accordance with the provisions of 
WAC 173-308-310, and that has been designated as a beneficial use facility through the permitting 
process. 

Beneficial use of biosolids - means the application of biosolids to the land for the purposes of improving 
soil characteristics including tilth, fertility, and stability to enhance the growth of vegetation 
consistent with protecting human health and the environment. 

Septage - is liquid or solid material removed from septic tanks, cess pools, portable toilets, type III marine 
sanitation devices, vault toilets, pit toilets, RV holding tanks, or similar systems that receive only 
domestic sewage. Septage may also include commercial or industrial septage mixed with domestic 
septage if approved in accordance with the provisions in WAC 173-308-020 (3)(g). 

Septage management facility - means a person who applies septage to the land or one that treats septage 
for application to the land. 

Summer Fallow - to plow and work (land) in summer in order to prepare for sowing in the fall or the 
following spring : plow and let lie fallow 

4.0 Maps 
Septage shall only be applied to specifically identified areas as shown on maps attached to, or as an 
addendum to, this Site Specific Land Application Plan. 

The land application units for this site are identified on the attached site map, and are labeled as Farm 
Area ‘A’, Farm Area ‘B’, and Farm Area ‘C’. Septage shall only be applied to these specific identified 
application units. Additionally, these designations shall be used in referencing the individual areas for the 
agronomic rate calculations.  
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Table 4.0: Application Acreage 

Land Application 
Area Designation 

Area available for Land 
Application (Acres) 

Farm Area ‘A’ 26

Farm Area ‘B’ 10

Farm Area ‘C’ 70

Total 106

General Location Map
A vicinity Map of the site is included in the appendix. 

Site Map or Field Map
The following maps are located in the appendix: 

 Site Map 

 Adjacent Well Site Map 

 Zoning Map 

 Ownership Map 

 Flood Map 

Soils Map
Included in the appendix is: Custom Soil Resource Report for Kittitas County Area, Washington. 

5.0 Buffers 
Septage applied to Application Units identified in this Site Specific Land Application Plan shall maintain 
the minimum buffer widths shown below. These buffers shall be identified on Application Unit maps. 

 Public roadways; 50' 

 Dwellings: 200' 

 Property line: 100' if property owner is not part of the project; variable if the adjacent property 
owner is associated with the land application project and agrees to a reduced buffer 

 Breaks in the topography resulting in slopes exceeding 15%: 25' 

 Surface water (perennial):100' 

 Surface water (intermittent): 100' 

 Domestic, irrigation, or sampling wells:100' 

For this site it is important to note the required 100’ buffers from Park Creel and the Seasonal Canal that 
run through the project site. Additionally, locates to the south of the site is the KRD North Branch Canal, 
which also has a required 100 foot setback for any land application.  

6.0 Application Unit Approval 

All Application Units authorized for Septage land application shall be approved by the Washington State 
Department of Ecology in advance of land applying Septage. Application units must, at a minimum, meet 
the requirements set forth in sections 4 and 5 above before being reviewed for approval. Ecology reserves 
the right to exercise professional judgment when evaluating proposed application units regarding their 
suitability to meet the objectives set forth in this plan. 
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7.0 Septage Application Rate Determination  
One of the objectives of this plan is to achieve uniform septage application rates over each individual 
application unit in the late summer/early fall of each year during what is considered the summer fallow 
period. At that time septage will be pumped out from the ponds, sprayed on to the field evenly at 
agronomic rates, and disked into the soil within 6 hours after application.  

Following the summer fallow period and the septage application to each application unit, the area shall 
be seeded with winter wheat. It is anticipated that harvesting of the wheat will occur the following year.  

Application equipment shall be capable of providing reasonably even application in accordance with the 
approved agronomic application rates. 

Agronomic application rates shall be determined prior to any land application of septage. A revised 
agronomic rate will calculated by Soiltest (or another selected and approved lab) and will be evaluated by 
the Department of Ecology.  These calculations shall be performed for each application unit where septage 
is to be applied. In developing each new application rate, annual soil sampling shall occur. The soil samples 
shall be tested for organic matter, TKN, ammonium, and nitrate. 

The calculated application rates for the septage shall be used based on the following: 

 Plant nitrogen uptake or crop requirement at 2.5 pounds of available nitrogen per bushel of wheat 

 An estimate of 40 bushels of wheat produced per acre (unless the grower has records to indicate 
higher production) 

 The soil nitrogen data 

 And the professional judgement of the Department of Ecology 

Per WAC 173-308-270, the net nitrogen requirement, in ponds per acre, shall be divided by the constant 
0.0026 in order to determine the gallons per acre of septage to be applied annually. 

Ecology shall have 14 calendar days for review of soil sampling data, so that they may provide an 
agronomic rate recommendation. The 14 day review period shall start after the properly collected soil 
sampling data is received by the Department of Ecology. 

Per WAC 173-308-270 Equation 3, the septage must be applied at a rate not exceeding the rate 
determined by the following equation: 

��� = � ÷ 0.0026
AAR: annual application rate in gallons per acre per 3650-day period 
N: amount of nitrogen in ponds per acre per 365-pay period needed by the crop or vegetation 
grown on the land (subtract and nitrogen supplied by other sources) 

To determine the distance (in feet) over which a load of liquid septage should be spread to meet the 
application rate, use the following equation (per WAC 173-308-270 equation 4): 

����� �����ℎ (����) = ������� ÷ ������ ����ℎ (�� ����)� 43,560 ÷ ���
AAR: annual application rate in gallons per acre per 365-day period calculated using equation 3 
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8.0 Methods of Application 
Land application of the septage may be conducted with any equipment suitable for the purpose and the 
material being land applied. Land application methods will be even and consistent in accordance with the 
calculated application rate (see section 9). 

Equipment that may be used includes: 

 Rear- and side-discharge manure spreaders for dewatered biosolids. 

 Spray irrigation equipment for liquid biosolids. 

 Injectors for liquid biosolids. 

 Other equipment as approved by Ecology. 

The septage will meet the vector attraction reduction requirements in WAC 173-308-180 and may be 
surface-applied without a requirement for incorporation. “Vector attraction” is the primarily odorous 
characteristic of septage that attracts rodents, flies, or other organisms capable of transporting infectious 
agents. 

9.0 Timing of Septage Applications 
Land application of septage will take place during normal farming hours. Septage will be applied during 
daylight hours when weather and site conditions allow for proper application and management. Septage 
will not be applied if the soil is overly saturated, frozen, of there is excessive snow cover, or if site 
conditions exist such that adequate infiltration or incorporation is precluded. Damage to soil structure 
shall be avoided by limiting equipment use during periods when soils are wet.  

10.0 Vector and Pathogen Requirements 
Vector an pathogen requirements are both met through incorporation into the soil. The septage will be 
incorporated into the soil within 6 hours after application. 

11.0 Septage Staging and On-Site Storage 
Septage will be produced off site and then hauled and delivered to the septage ponds by Brown & Jackson, 
LLC. All septage delivered to Brown and Jackson shall be accompanied by a haul ticket or other 
documentation record containing the following information: 

 Name of Hauling Company and Driver’s Name 

 Name of Septage Source or Generator 

 Date of Delivery 

 Ticket or Invoice Number 

 Weight of Septage delivered in pounds, wet tons, or dry tons. 

On site storage areas will be visibly posted with signage to notify unauthorized persons to not enter the 
site until septage has been applied and the site restriction has been met. The site is on private property 
and no trespassing rules may be enforced by the landowners as needed.  

Septage will be stored in a planned series of ponds located well within the property line of the site. The 
septage being delivered to the site will be coming from a variety of sources, and per the department of 
Ecology a Sampling Plan has been developed. The septage will be stored on site for several months, until 
it is land applied approximately once a year.  
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12.0 Screening Requirements 
Per WAC 173-308-205, septage stored on site stall be physically screened though a bar screen with a 
maximum opening of 3/8 inches, in order to remove any unwanted material prior to land application.  

The screening of the septage prior to land application on this site will be through a Screenco Mega Screen 
600 receiving station, a bar screen system that meets the requirements of WAC 173-308-205. This ensures 
that any unacceptable waste is not entering the storage ponds. The rejected waste retained on the screens 
will be disposed of via the on-site dumpsters and then hauled off site to a landfill.  

13.0 Incorporation of Land Applied Septage 
Per WAC 173-308-210 (4) (b), the septage will be incorporated into the soil within six hours after  
application to the land. As discussed previously the septage will be disked in to the soil, within six hours 
of application. 

14.0 Soil Sampling Requirements 
Pre-Application composite soil samples will be collected at each site where the septage will be applied. 
Soil samples shall be collected independently for the top foot of soil (0”–12”depth) and the second foot 
of soil  (12”–24” depth). A minimum of 15 individual samples, typically taken as soil cores 10-12” in length, 
shall be collected from the indicated depths. 

As described in the Sampling and Analysis Plan that has been prepared for this site, An independent 
contractor will take the composite samples, as described above, for each individual application unit that 
will be receiving septage. The soil samples shall be analyzed for total N (or TKN), N03-N,NH4-N, and 
organic matter. The individual samples shall be evenly distributed across an application unit to ensure 
that the composite sample is representative of the soil across the entire application unit. 

Pre-application composite samples will be analyzed for pollutant concentrations as defined in WAC 173-
308-160. Refer to the Soil Sampling Plan, located in the appendix, for more detailed information. The 
testing results of the samples shall be submitted to the Department of Ecology. 

Note: For sites that have not previously received septage, concentrations of the Priority Pollutants per 
WAC 173-308-160, Table 1) shall be determined for the top foot of the soil. 

15.0 Cropping Practices and Livestock Management 
Dryland winter wheat is the primary crop to be planted on soils receiving biosolids applications at Brown 
and Jackson. Some alfalfa, soft wheat, hard wheat, grass hay, and other crops may be also grown. Site 
management criteria will be appropriate to the farmer’s plan including, crop type and projected crop yield.  

Dryland farming sites are typically planted once a year in the late-summer or early-fall. On occasion, all or 
portions of the fields may be re-cropped to spring wheat or other crop as determined by the farmer. Re-
cropping is a common practice that is performed to return a field to its proper or preferred rotation. 
Recropping may also be done to control weeds, to minimize pest pressures, for nutrient management or 
to increase crop production in favorable years. 

Crops grown on these sites may be used for human and or livestock consumption. It is anticipated that 
the crops grown on site will be sold for animal feed production. Per the General Permit, crop harvest 
waiting periods will be 30 days after biosolids application for food, feed, or fiber crops. At this time, no 
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livestock graze at this site. Should this change, livestock grazing will be restricted for 30 days after biosolids 
application.  

Depending on the farming activities the following information may be collected and documented for 
nitrogen and pathogen management and review by Ecology. 

 Field/ Unit Management Logs, Biosolids Land Application Records, Application Rate Calculators 
o Crops- Name/Type, Crop Nitrogen Requirements, Harvest Frequency, Crop Removal (i.e. 

removal of Nitrogen) Quantity 
o Tillage- such as plowing, disking, harrowing- Dates, Frequency 
o Planting/ Crop changes, over seeding 
o Irrigation frequency, duration, quantity 
o Biosolids application- date, time, management unit, quantity, WWTF source, weather, 

soil condition/moisture; ground water level 
o Other added nutrients or amendments 
o Livestock- type, frequency, duration, quantity, manure nitrogen contribution factor 
o Weather- precipitation, temperatures 

 Post-Harvest soils test results 

16.0 Other Nutrient Sources and Soil Amendments 
Any use of other nutrient sources or soil amendments will be taken into consideration when determining 
septage application rates. This may include manures and residual mineralization of soil amendments 
recently applied to the site.  

Cover crops may be used to improve the soil by adding organic matter,  to control weeds, stabilize soil, 
and scavenge leftover nutrients.  

17.0 Groundwater Protection Plan 
Agriculture dryland and irrigated farming sites are typically located above the groundwater table for 
effective crop production. It is not anticipated that any land applications will occur from December to late-
March, which are generally considered relatively high precipitation months. Average annual precipitation 
for the Ellensburg area is nine inches. Available data suggests that depth to groundwater is greater than 
100 feet throughout the project area. 
Land application of septage will not occur if groundwater levels are with three feet of the ground surface. 
Land applications on sites that may be affected by high water tables may be temporarily restricted on 
specific areas of a site as determined by Ecology. The Department of Ecology’s guidance on Assessing 
Seasonal High Groundwater may be referenced as needed.  

18.0 Erosion Control Plan 
Agricultural sites are typically managed to control erosion, given that farmers rely on their soil for their 
livelihood. The farming community is very knowledgeable in farming practices that help minimize soil 
erosion. Many farms in Kittitas County have adopted reduced tillage system practices (1) leave soil mostly 
undisturbed and (2) leave high levels of crop residues behind that provide ground cover and can 
significantly reduce soil erosion. 

Biosolids are a nutrient-rich, organic product that returns valuable nutrients and carbon to the land. 
Biosolds enrich soils and increase soil tilth by adding organic matter keeping sites productive and healthy. 
There is evidence that biosolids applications help reduce wind and water erosion effects.  
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Application sites will be managed to control erosion. Growers will adhere to the requirements of their 
erosion control contracts or agreements as prescribed. This may include considerations of slope, timing 
of application, site conditions, and distance to surface waters. Depending upon the site and details of land 
application activities, an Erosion Control Plan may be written in an as-needed basis. NECS and FSA erosion 
control contact information may be made available upon request. 

19.0 Noxious Weed Plan 
Landowners are required to control the spread of noxious weeds in accordance with RCW 17.10.140, 
Owners Duty to Control Spread of Noxious Weeds. 

Land application procedures that result in the spread of noxious weeds will be interpreted by Ecology as 
not meeting the Beneficial Use requirements of WAC 173-308-080.  

Agricultural sites are typically managed to control weeds and usually will not be subject to this 
requirement. 

20.0 Restricting Site Access 

The access points to this site are identified on the Site Map, and can be found in the appendix. An 
informational “Restricted Access” sign shall be posted at the primary entrances to the site for at least 30 

SEPTAGE MANAGEMENT APPLICATION SITE 

Septage Applied: 4G Farms has applied septage to this site as a soil amendment. Management of applied 
septage at this site is in compliance with WAC Chapter 173-308, Biosolids Management, the General Permit 
for Biosolids Management, and our Site Specific Land Application Plan. 

Contact information for 4G Farms is: 
Rikki Schmitt 

107 North Main Street 
Ellensburg, WA 98926 
Phone: 509-929-2469 

Contact Information for the Permitting Authorities for this project are: 
Jesse Cox
Environmental Health Specialist 
Kittitas County Environmental Health 
507 N. Nanum St. Suite 102 
Ellensburg WA 98926 
Phone: 509-962-7515 
environmentalhealth@co.kittitas.wa.us 

Canming Xiao
Solid Waste Management Program 
Washington State Department of Ecology 
1250 W. Alder Street 
Union Gap, WA  98903-0009 
Phone: 509-575-2842 
CXIA461@ECY.WA.GOV 

Harvesting of plant material is not allowed without written permission from 4G Farms. 

ACCESS IS RESTRICTED TO PERSONS INVOLVED IN THIS PROJECT AND 
REGULATORY PERSONNEL 
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days following the land application of septage, Per WAC 173-308-210. The informational sign must contain 
the following information: 

Additionally,  signs (informational or “no trespassing” will also be placed around the perimeter of the 
property as deemed appropriate by Brown and Jackson or the Department of Ecology. Entering improved 
property without permission of the land owner or person who has right of possession (lease holder) is a 
violation of state law. The posting of signs noting the site is restricted adds an additional measure for 
public protection and also signals that the land is not open for public access. 

Restricted Access Minimum Buffers 
Applied to Fields 

Property Lines 10 feet

Fence Liens 10 feet

Secondary Roads 10 feet

On Site Dwellings 120 feet

Off Site Dwellings 50 feet

Outbuildings 10 feet

21.0 Recordkeeping 
Specific records of land application activities shall be kept. These records shall be available for 
inspection by Ecology upon request. As a minimum, the following information shall be included and 
maintained in the land application site records: 

 Sampling and analysis data you were responsible to obtain or that you used to make decisions 
on land application. 

 The source of biosolids delivered. 

 The amount of biosolids delivered. 

 The amount of biosolids applied. 

 The number of acres on which biosolids were applied. 

 The rate of application. 

 The date biosolids were applied. 

 The targeted vegetation and its nitrogen requirement. 

 Information on how site management and access restrictions were met, including for livestock. 

 Information on how vector attraction reduction requirements were met if biosolids were 
required to be tilled or injected. 

 The amount in storage. 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

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

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

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

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

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

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

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

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

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

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

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

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report

6



identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Kittitas County Area, Washington
Survey Area Data: Version 12, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 3, 2014—Sep 21, 
2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

503 Terlan-Durtash-Selah complex, 
5 to 15 percent slopes

50.0 22.3%

570 Wipple cobbly clay loam, 15 to 
30 percent slopes

2.6 1.2%

618 Nitzel ashy silt loam, gravelly 
substratum, 0 to 2 percent

48.8 21.8%

621 Mitta ashy silt loam, flooded, 0 
to 2 percent slopes

9.1 4.1%

674 Durtash gravelly loam, 3 to 10 
percent slopes

54.2 24.2%

787 Terlan-Durtash-Selah complex, 
2 to 5 percent slopes

47.1 21.0%

869 Weirman complex, drained, 0 to 
5 percent slopes

12.2 5.4%

Totals for Area of Interest 224.0 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

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

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

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

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

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

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Kittitas County Area, Washington

503—Terlan-Durtash-Selah complex, 5 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2l1x
Elevation: 1,500 to 2,500 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Terlan and similar soils: 40 percent
Durtash and similar soils: 35 percent
Selah and similar soils: 20 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Terlan

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over alluvium

Typical profile
H1 - 0 to 7 inches: gravelly loam
H2 - 7 to 15 inches: gravelly clay loam
H3 - 15 to 18 inches: very gravelly loam
H4 - 18 to 26 inches: cemented material
H5 - 26 to 60 inches: cemented material

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 10 to 20 inches to duripan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: DRY STONY 10-16 PZ (R008XY201WA)
Hydric soil rating: No

Custom Soil Resource Report
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Description of Durtash

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium with loess in the upper part

Typical profile
H1 - 0 to 5 inches: gravelly loam
H2 - 5 to 14 inches: very gravelly clay loam
H3 - 14 to 19 inches: extremely gravelly clay
H4 - 19 to 29 inches: cemented material
H5 - 29 to 60 inches: cemented material

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 10 to 20 inches to duripan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: DRY STONY 10-16 PZ (R008XY201WA)
Hydric soil rating: No

Description of Selah

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loess and alluvium

Typical profile
H1 - 0 to 9 inches: loam
H2 - 9 to 17 inches: silty clay loam
H3 - 17 to 21 inches: cobbly clay loam
H4 - 21 to 31 inches: cemented material
H5 - 31 to 60 inches: cemented material

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 20 to 40 inches to duripan
Natural drainage class: Well drained
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 
low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 3 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: DRY LOAMY 10-16 PZ (R008XY101WA)
Hydric soil rating: No

Minor Components

Benwy
Percent of map unit: 5 percent
Hydric soil rating: No

570—Wipple cobbly clay loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 2l3v
Elevation: 1,200 to 3,200 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Wipple and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wipple

Setting
Landform: Hillslopes, structural benches
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Colluvium from basalt with minor amounts of loess in the surface
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Typical profile
H1 - 0 to 7 inches: cobbly clay loam
H2 - 7 to 11 inches: very gravelly clay loam
H3 - 11 to 30 inches: very gravelly clay
H4 - 30 to 50 inches: very cobbly clay loam
H5 - 50 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: STONY 10-16 PZ (R008XY202WA)
Hydric soil rating: No

Minor Components

Argabak
Percent of map unit: 5 percent
Hydric soil rating: No

Clerf
Percent of map unit: 5 percent
Hydric soil rating: No

Vantage
Percent of map unit: 5 percent
Hydric soil rating: No

618—Nitzel ashy silt loam, gravelly substratum, 0 to 2 percent

Map Unit Setting
National map unit symbol: 2l58
Elevation: 1,500 to 2,000 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
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Farmland classification: Prime farmland if irrigated

Map Unit Composition
Nitzel, gravelly substratum, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nitzel, Gravelly Substratum

Setting
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium with an influence of volcanic ash in the upper part

Typical profile
H1 - 0 to 8 inches: ashy silt loam
H2 - 8 to 29 inches: ashy loam
H3 - 29 to 46 inches: loam
H4 - 46 to 60 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: About 29 to 46 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Mitta
Percent of map unit: 5 percent
Hydric soil rating: No

Tanaha
Percent of map unit: 5 percent
Hydric soil rating: No

621—Mitta ashy silt loam, flooded, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2l5c
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Elevation: 1,500 to 2,300 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Mitta, flooded, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mitta, Flooded

Setting
Landform: Flood plains, fan aprons, fan skirts, inset fans
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium mixed with volcanic ash in the upper part

Typical profile
H1 - 0 to 6 inches: ashy silt loam
H2 - 6 to 15 inches: ashy silt loam
H3 - 15 to 34 inches: ashy silt loam
H4 - 34 to 49 inches: silty clay loam
H5 - 49 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: About 34 to 49 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0
Available water storage in profile: High (about 11.7 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Nack
Percent of map unit: 5 percent
Hydric soil rating: No

Opnish
Percent of map unit: 5 percent
Hydric soil rating: No

Woldale
Percent of map unit: 5 percent
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Hydric soil rating: No

674—Durtash gravelly loam, 3 to 10 percent slopes

Map Unit Setting
National map unit symbol: 2l6z
Elevation: 1,500 to 2,500 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Durtash, gravelly, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Durtash, Gravelly

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium with loess in the upper part

Typical profile
H1 - 0 to 5 inches: gravelly loam
H2 - 5 to 14 inches: very gravelly clay loam
H3 - 14 to 19 inches: extremely gravelly clay
H4 - 19 to 29 inches: cemented material
H5 - 29 to 60 inches: cemented material

Properties and qualities
Slope: 3 to 10 percent
Depth to restrictive feature: 10 to 20 inches to duripan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
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Ecological site: DRY STONY 10-16 PZ (R008XY201WA)
Hydric soil rating: No

Minor Components

Selah
Percent of map unit: 10 percent
Hydric soil rating: No

Manastash
Percent of map unit: 5 percent
Hydric soil rating: No

Terlan
Percent of map unit: 5 percent
Hydric soil rating: No

787—Terlan-Durtash-Selah complex, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2l8x
Elevation: 1,600 to 2,600 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Terlan and similar soils: 40 percent
Durtash and similar soils: 30 percent
Selah and similar soils: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Terlan

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over alluvium

Typical profile
H1 - 0 to 7 inches: gravelly loam
H2 - 7 to 15 inches: gravelly clay loam
H3 - 15 to 18 inches: very gravelly loam
H4 - 18 to 26 inches: cemented material
H5 - 26 to 60 inches: cemented material

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: 10 to 20 inches to duripan
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Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: DRY STONY 10-16 PZ (R008XY201WA)
Hydric soil rating: No

Description of Durtash

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium with loess in the upper part

Typical profile
H1 - 0 to 5 inches: gravelly loam
H2 - 5 to 14 inches: very gravelly clay loam
H3 - 14 to 19 inches: extremely gravelly clay
H4 - 19 to 29 inches: cemented material
H5 - 29 to 60 inches: cemented material

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: 10 to 20 inches to duripan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: DRY STONY 10-16 PZ (R008XY201WA)
Hydric soil rating: No
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Description of Selah

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loess and alluvium

Typical profile
H1 - 0 to 9 inches: loam
H2 - 9 to 17 inches: silty clay loam
H3 - 17 to 21 inches: cobbly clay loam
H4 - 21 to 31 inches: cemented material
H5 - 31 to 60 inches: cemented material

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: 20 to 40 inches to duripan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 3 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C
Ecological site: DRY LOAMY 10-16 PZ (R008XY101WA)
Hydric soil rating: No

Minor Components

Benwy
Percent of map unit: 5 percent
Hydric soil rating: No

869—Weirman complex, drained, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2lct
Elevation: 400 to 2,900 feet
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Mean annual precipitation: 7 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Weirman, very gravelly sandy loam, and similar soils: 55 percent
Weirman, very cobbly sandy loam, and similar soils: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Weirman, Very Gravelly Sandy Loam

Setting
Landform: Flood plains, terraces
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
H1 - 0 to 5 inches: very gravelly sandy loam
H2 - 5 to 15 inches: very gravelly loamy sand
H3 - 15 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: 3 to 18 inches to strongly contrasting textural 

stratification
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: Very low (about 0.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: STONY BOTTOM 6-10 PZ (R007XY403WA)
Hydric soil rating: No

Description of Weirman, Very Cobbly Sandy Loam

Setting
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
H1 - 0 to 4 inches: very cobbly sandy loam
H2 - 4 to 15 inches: very gravelly loamy sand
H3 - 15 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 0 to 5 percent
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Depth to restrictive feature: 3 to 18 inches to strongly contrasting textural 
stratification

Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 5.95 in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Very low (about 0.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Kayak
Percent of map unit: 5 percent
Hydric soil rating: No
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Soil Information for All Uses

Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of 
each unit. No aggregation of data has occurred as is done in reports in the Soil 
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included.

Land Management

This folder contains a collection of tabular reports that present soil interpretations 
related to land management. The reports (tables) include all selected map units and 
components for each map unit, limiting features and interpretive ratings. Land 
management interpretations are tools designed to guide the user in evaluating 
existing conditions in planning and predicting the soil response to various land 
management practices, for a variety of land uses, including cropland, forestland, 
hayland, pastureland, horticulture, and rangeland. Example interpretations include 
suitability for a variety of irrigation practices, log landings, haul roads and major skid 
trails, equipment operability, site preparation, suitability for hand and mechanical 
planting, potential erosion hazard associated with various practices, and ratings for 
fencing and waterline installation.

Nitrate Leaching Potential (WA)

These interpretations are designed to evaluate the potential for nitrate-nitrogen to 
be transmitted through the soil profile below the root zone by percolating water for 
both nonirrigated and irrigated conditions. Leaching nitrates have the potential to 
contaminate shallow and deep aquifers used for drinking water. The ratings are 
based on inherent soil and climate properties that affect nitrate leaching, and do not 
account for management practices such as nitrogen fertilizer application rates and 
timing, crop rotation, or irrigation water management.

The following soil and climate factors are used in the interpretation criteria:

1. Mean annual precipitation minus potential evapotranspiration - this factor 
provides an estimate of the amount of water that is available to move through the 
soil profile on an annual basis. Potential evaporation is estimated from mean annual 
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air temperature, using an algorithm developed by the National Soil Survey Center, 
using the Hamon potential evapotranspiration method.

2. Water travel time through the entire soil profile - this factor uses the saturated 
hydraulic conductivity (Ksat) and thickness of each soil horizon, to estimate the 
number of hours that would be required for a given volume of water to move 
through the entire soil profile. One advantage of this method for accounting for the 
rate of water movement is that the properties and thickness of each soil horizon are 
accounted for, rather than using an average saturated hydraulic conductivity for the 
entire profile. This method accounts for subtle differences between soils in texture, 
structure, horizon thickness, and depth to water-restricting layers.

3. Available water capacity - this factor accounts for the cumulative amount of water 
available to plants that the entire soil profile can hold at field capacity to a depth of 
150 cm. The more water the soil profile can hold, the less water is available for 
deep leaching.

4. Depth and duration of water table - this factor uses a water table index based on 
the minimum average depth to a water table, and the number of months that the 
water table is present during the months of April through October. It is used to 
account for the loss of nitrates to the atmosphere as nitrous oxide or nitrogen gas 
due to denitrification under anaerobic conditions caused by water saturation. The 
higher the water table and the longer it’s duration, the larger the quantity of nitrates 
that would potentially be lost to the atmosphere, and therefore not be available for 
deep leaching.

5. Slope gradient adjusted for hydrologic soil group - the steeper the slope gradient, 
the higher the potential surface runoff, resulting in less water available to move 
through the soil profile.

The nonirrigated and irrigated interpretations use the same factors in the criteria, 
but they are weighted differently. For example, the Mean Annual Precipitation minus 
Potential Evapotranspiration factor is weighted more heavily in the nonirrigated 
interpretation, because supplemental water is applied in the irrigated condition, and 
precipitation is less important.

The ratings indicate the potential for nitrate leaching below the root zone, based on 
inherent soil and climate properties. A Low rating indicates a low potential for 
nitrates to leach below the root zone. A High rating indicates a high potential for 
nitrates to leach below the root zone. The Moderate and Moderately high rating 
indicate intermediate potentials.

Report—Nitrate Leaching Potential (WA)

[Onsite investigation may be needed to validate the interpretations in this table and 
to confirm the identity of the soil on a given site. The numbers in the value columns 
range from 0.01 to 1.00. The larger the value, the greater the potential for nitrate 
leaching for all factors, except the "denitrification due to saturation" and "slope" 
factors. For these factors, the greater the value, the lower the potential for nitrate 
leaching.
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Nitrate Leaching Potential (WA)–Kittitas County Area, Washington

Map symbol and soil name Pct. of 
map unit

Nitrate leaching potential, irrigated (WA) Nitrate leaching potential, nonirrigated 
(WA)

Rating class and limiting 
features

Value Rating class and limiting 
features

Value

503—Terlan-Durtash-Selah 
complex, 5 to 15 percent 
slopes

Terlan 40 High 0.97 Moderate 0.38

Water travel time 1.00 Water travel time 1.00

Water holding capacity 0.88 Water holding capacity 0.88

Durtash 35 Moderate 0.45 Low 0.20

Water holding capacity 0.90 Water holding capacity 0.90

Water travel time 0.25 Water travel time 0.25

Selah 20 High 0.90 Moderate 0.36

Water travel time 0.91 Water travel time 0.91

Water holding capacity 0.86 Water holding capacity 0.86

570—Wipple cobbly clay loam, 
15 to 30 percent slopes

Wipple 85 Low 0.15 Low 0.01

Water holding capacity 0.88 Water holding capacity 0.88

Slope 0.12 Slope 0.12

618—Nitzel ashy silt loam, 
gravelly substratum, 0 to 2 
percent

Nitzel, gravelly substratum 90 Moderately high 0.61 Low 0.22

Water travel time 0.88 Water travel time 0.88

621—Mitta ashy silt loam, 
flooded, 0 to 2 percent 
slopes

Mitta, flooded 85 Moderate 0.33 Low 0.12

Water travel time 0.47 Water travel time 0.47

674—Durtash gravelly loam, 3 
to 10 percent slopes

Durtash, gravelly 80 Moderate 0.45 Low 0.20

Water holding capacity 0.90 Water holding capacity 0.90

Water travel time 0.25 Water travel time 0.25
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Nitrate Leaching Potential (WA)–Kittitas County Area, Washington

Map symbol and soil name Pct. of 
map unit

Nitrate leaching potential, irrigated (WA) Nitrate leaching potential, nonirrigated 
(WA)

Rating class and limiting 
features

Value Rating class and limiting 
features

Value

787—Terlan-Durtash-Selah 
complex, 2 to 5 percent 
slopes

Terlan 40 High 0.97 Moderate 0.38

Water travel time 1.00 Water travel time 1.00

Water holding capacity 0.88 Water holding capacity 0.88

Durtash 30 Moderate 0.45 Low 0.20

Water holding capacity 0.90 Water holding capacity 0.90

Water travel time 0.25 Water travel time 0.25

Selah 25 High 0.90 Moderate 0.36

Water travel time 0.91 Water travel time 0.91

Water holding capacity 0.86 Water holding capacity 0.86

869—Weirman complex, 
drained, 0 to 5 percent 
slopes

Weirman, very gravelly sandy 
loam

55 High 0.99 Moderate 0.40

Water travel time 1.00 Water travel time 1.00

Water holding capacity 0.99 Water holding capacity 0.99

Weirman, very cobbly sandy 
loam

40 High 0.99 Moderate 0.40

Water travel time 1.00 Water travel time 1.00

Water holding capacity 0.99 Water holding capacity 0.99

Soil Chemical Properties

This folder contains a collection of tabular reports that present soil chemical 
properties. The reports (tables) include all selected map units and components for 
each map unit. Soil chemical properties are measured or inferred from direct 
observations in the field or laboratory. Examples of soil chemical properties include 
pH, cation exchange capacity, calcium carbonate, gypsum, and electrical 
conductivity.

Chemical Soil Properties

This table shows estimates of some chemical characteristics and features that 
affect soil behavior. These estimates are given for the layers of each soil in the 
survey area. The estimates are based on field observations and on test data for 
these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.
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Cation-exchange capacity is the total amount of extractable cations that can be held 
by the soil, expressed in terms of milliequivalents per 100 grams of soil at neutrality 
(pH 7.0) or at some other stated pH value. Soils having a low cation-exchange 
capacity hold fewer cations and may require more frequent applications of fertilizer 
than soils having a high cation-exchange capacity. The ability to retain cations 
reduces the hazard of ground-water pollution.

Effective cation-exchange capacity refers to the sum of extractable cations plus 
aluminum expressed in terms of milliequivalents per 100 grams of soil. It is 
determined for soils that have pH of less than 5.5.

Soil reaction is a measure of acidity or alkalinity. It is important in selecting crops 
and other plants, in evaluating soil amendments for fertility and stabilization, and in 
determining the risk of corrosion.

Calcium carbonate equivalent is the percent of carbonates, by weight, in the fraction 
of the soil less than 2 millimeters in size. The availability of plant nutrients is 
influenced by the amount of carbonates in the soil.

Gypsum is expressed as a percent, by weight, of hydrated calcium sulfates in the 
fraction of the soil less than 20 millimeters in size. Gypsum is partially soluble in 
water. Soils that have a high content of gypsum may collapse if the gypsum is 
removed by percolating water.

Salinity is a measure of soluble salts in the soil at saturation. It is expressed as the 
electrical conductivity of the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory measurements at 
representative sites of nonirrigated soils. The salinity of irrigated soils is affected by 
the quality of the irrigation water and by the frequency of water application. Hence, 
the salinity of soils in individual fields can differ greatly from the value given in the 
table. Salinity affects the suitability of a soil for crop production, the stability of soil if 
used as construction material, and the potential of the soil to corrode metal and 
concrete.

Sodium adsorption ratio (SAR) is a measure of the amount of sodium (Na) relative 
to calcium (Ca) and magnesium (Mg) in the water extract from saturated soil paste. 
It is the ratio of the Na concentration divided by the square root of one-half of the 
Ca + Mg concentration. Soils that have SAR values of 13 or more may be 
characterized by an increased dispersion of organic matter and clay particles, 
reduced saturated hydraulic conductivity and aeration, and a general degradation of 
soil structure.
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Chemical Soil Properties–Kittitas County Area, Washington

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

503—Terlan-Durtash-Selah 
complex, 5 to 15 percent slopes

Terlan 0-7 10-20 — 5.6-7.3 0 0 0.0-2.0 0

7-15 15-25 — 6.1-7.3 0 0 0.0-2.0 0

15-18 15-25 — 7.4-8.4 5-15 0 0.0-2.0 0-2

18-26 — — — — — — —

26-60 — — — — — — —

Durtash 0-5 10-20 — 6.1-7.8 0 0 0 0

5-14 25-50 — 7.4-8.4 1-5 0 0.0-2.0 0-1

14-19 30-50 — 7.4-8.4 1-5 0 0.0-2.0 0-1

19-29 — — — — — — —

29-60 — — — — — — —

Selah 0-9 10-20 — 6.1-7.3 0 0 0 0

9-17 10-20 — 6.6-7.8 0 0 0 0

17-21 20-30 — 7.4-7.8 0-3 0 0.0-2.0 0-2

21-31 — — — — — — —

31-60 — — — — — — —

570—Wipple cobbly clay loam, 15 
to 30 percent slopes

Wipple 0-7 20-30 — 6.6-7.3 0 0 0 0

7-11 35-50 — 6.6-7.8 0 0 0 0

11-30 35-50 — 7.4-8.4 0 0 0.0-2.0 0

30-50 25-50 — 7.4-8.4 1-5 0 0.0-2.0 0-2

50-60 — — — — — — —
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Chemical Soil Properties–Kittitas County Area, Washington

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

618—Nitzel ashy silt loam, gravelly 
substratum, 0 to 2 percent

Nitzel, gravelly substratum 0-8 15-25 — 6.1-7.3 0 0 0 0

8-29 10-20 — 6.6-7.3 0 0 0 0

29-46 10-20 — 6.6-7.3 0 0 0 0

46-60 10-20 — 6.6-7.3 0 0 0 0

621—Mitta ashy silt loam, flooded, 
0 to 2 percent slopes

Mitta, flooded 0-6 20-30 — 7.9-9.0 0-1 0 0.0-4.0 1-10

6-15 20-30 — 7.9-9.0 0-1 0 0.0-4.0 1-10

15-34 20-30 — 7.4-8.4 0 0 0.0-2.0 0-5

34-49 20-30 — 7.4-8.4 0 0 0.0-2.0 0-5

49-60 20-30 — 7.4-7.8 0 0 0.0-2.0 0-5

674—Durtash gravelly loam, 3 to 
10 percent slopes

Durtash, gravelly 0-5 10-20 — 6.1-7.8 0 0 0 0

5-14 25-50 — 7.4-8.4 1-5 0 0.0-2.0 0-1

14-19 30-50 — 7.4-8.4 1-5 0 0.0-2.0 0-1

19-29 — — — — — — —

29-60 — — — — — — —
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Chemical Soil Properties–Kittitas County Area, Washington

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

787—Terlan-Durtash-Selah 
complex, 2 to 5 percent slopes

Terlan 0-7 10-20 — 5.6-7.3 0 0 0.0-2.0 0

7-15 15-25 — 6.1-7.3 0 0 0.0-2.0 0

15-18 15-25 — 7.4-8.4 5-15 0 0.0-2.0 0-2

18-26 — — — — — — —

26-60 — — — — — — —

Durtash 0-5 10-20 — 6.1-7.8 0 0 0 0

5-14 25-50 — 7.4-8.4 1-5 0 0.0-2.0 0-1

14-19 30-50 — 7.4-8.4 1-5 0 0.0-2.0 0-1

19-29 — — — — — — —

29-60 — — — — — — —

Selah 0-9 10-20 — 6.1-7.3 0 0 0 0

9-17 10-20 — 6.6-7.8 0 0 0 0

17-21 20-30 — 7.4-7.8 0-3 0 0.0-2.0 0-2

21-31 — — — — — — —

31-60 — — — — — — —
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Chemical Soil Properties–Kittitas County Area, Washington

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

869—Weirman complex, drained, 0 
to 5 percent slopes

Weirman, very gravelly sandy 
loam

0-5 10-20 — 6.6-7.8 0 0 0 0

5-15 10-15 — 6.6-7.8 0 0 0 0

15-60 5.0-10 — 6.6-7.8 0 0 0 0

Weirman, very cobbly sandy loam 0-4 10-20 — 6.6-7.8 0 0 0 0

4-15 10-15 — 6.6-7.8 0 0 0 0

15-60 5.0-10 — 6.6-7.8 0 0 0 0
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Soil Erosion

This folder contains a collection of tabular reports that present soil erosion factors 
and groupings. The reports (tables) include all selected map units and components 
for each map unit. Soil erosion factors are soil properties and interpretations used in 
evaluating the soil for potential erosion. Example soil erosion factors can include K 
factor for the whole soil or on a rock free basis, T factor, wind erodibility group and 
wind erodibility index.

Conservation Planning

This report provides those soil attributes for the conservation plan for the map units 
in the selected area. The report includes the map unit symbol, the component 
name, and the percent of the component in the map unit. It provides the soil 
description along with the slope, runoff, T Factor, WEI, WEG, Erosion class, 
Drainage class, Land Capability Classification, and the engineering Hydrologic 
Group and the erosion factors Kf, the representative percentage of fragments, sand, 
silt, and clay in the mineral surface horizon. Missing surface data may indicate the 
presence of an organic surface layer. Further information on these factors can be 
found in the National Soil Survey Handbook section 618 found at the url http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcs142p2_054223#00 .
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Soil properties and interpretations for conservation planning. The surface mineral horizon properties are displayed. Organic 
surface horizons are not displayed.

Conservation Planning–Kittitas County Area, Washington

Map symbol and soil 
name

Pct. of 
map 
unit

Slope 
RV

USLE 
Slope 

Length 
ft.

Runoff T 
Fact
or

WEI WEG Erosion Drainage NIRR 
LCC

Hydro
logic 

Group

Surface

Depths 
in.

Kf 
Fact
or

Frag- 
ments 

RV

Sand 
RV

Silt 
RV

Clay 
RV

503—Terlan-Durtash-
Selah complex, 5 to 15 
percent slopes

Terlan 40 10.0 — — 1 48 6 — Well drained 6s D 0 - 7 .37 18 43 38 18

Durtash 35 10.0 — — 1 38 7 — Well drained 7s D 0 - 5 .37 24 42 37 20

Selah 20 10.0 — — 2 56 5 — Well drained 3e C 0 - 9 .32 6 43 39 17

570—Wipple cobbly clay 
loam, 15 to 30 percent 
slopes

Wipple 85 23.0 — — 3 38 7 — Well drained 4e C 0 - 7 .24 30 35 33 31

618—Nitzel ashy silt 
loam, gravelly 
substratum, 0 to 2 
percent

Nitzel, gravelly 
substratum

90 1.0 — — 5 56 5 — Moderately 
well drained

3w C 0 - 7 .32 2 26 52 21

621—Mitta ashy silt 
loam, flooded, 0 to 2 
percent slopes

Mitta, flooded 85 1.0 — — 5 56 5 — Somewhat 
poorly 
drained

3w C 0 - 5 .32 2 7 70 22

674—Durtash gravelly 
loam, 3 to 10 percent 
slopes

Durtash, gravelly 80 7.0 — — 1 38 7 — Well drained 7s D 0 - 5 .37 24 42 37 20
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Conservation Planning–Kittitas County Area, Washington

Map symbol and soil 
name

Pct. of 
map 
unit

Slope 
RV

USLE 
Slope 

Length 
ft.

Runoff T 
Fact
or

WEI WEG Erosion Drainage NIRR 
LCC

Hydro
logic 

Group

Surface

Depths 
in.

Kf 
Fact
or

Frag- 
ments 

RV

Sand 
RV

Silt 
RV

Clay 
RV

787—Terlan-Durtash-
Selah complex, 2 to 5 
percent slopes

Terlan 40 4.0 — — 1 48 6 — Well drained 6s D 0 - 7 .37 18 43 38 18

Durtash 30 4.0 — — 1 38 7 — Well drained 7s D 0 - 5 .37 24 42 37 20

Selah 25 4.0 — — 2 56 5 — Well drained 3s C 0 - 9 .32 6 43 39 17

869—Weirman complex, 
drained, 0 to 5 percent 
slopes

Weirman, very gravelly 
sandy loam

55 3.0 — — 3 48 6 — Somewhat 
excessively 
drained

4s A 0 - 5 .20 40 69 24 6

Weirman, very cobbly 
sandy loam

40 3.0 — — 3 48 6 — Moderately 
well drained

4w A 0 - 3 .20 43 69 24 6
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Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical 
properties. The reports (tables) include all selected map units and components for 
each map unit. Soil physical properties are measured or inferred from direct 
observations in the field or laboratory. Examples of soil physical properties include 
percent clay, organic matter, saturated hydraulic conductivity, available water 
capacity, and bulk density.

Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect 
soil behavior. These estimates are given for the layers of each soil in the survey 
area. The estimates are based on field observations and on test data for these and 
similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by 
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as 
classes with specific effective diameter class limits. The broad classes are sand, 
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2 
millimeters in diameter. In this table, the estimated sand content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 
millimeter in diameter. In this table, the estimated silt content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002 
millimeter in diameter. In this table, the estimated clay content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle 
size is important for engineering and agronomic interpretations, for determination of 
soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and 
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soil 
dispersion, and other soil properties. The amount and kind of clay in a soil also 
affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is 
measured when the soil is at field moisture capacity, that is, the moisture content at 
1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after the 
soil is dried at 105 degrees C. In the table, the estimated moist bulk density of each 
soil horizon is expressed in grams per cubic centimeter of soil material that is less 
than 2 millimeters in diameter. Bulk density data are used to compute linear 
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extensibility, shrink-swell potential, available water capacity, total pore space, and 
other soil properties. The moist bulk density of a soil indicates the pore space 
available for water and roots. Depending on soil texture, a bulk density of more than 
1.4 can restrict water storage and root penetration. Moist bulk density is influenced 
by texture, kind of clay, content of organic matter, and soil structure.

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates in the table are expressed in terms of 
micrometers per second. They are based on soil characteristics observed in the 
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity 
(Ksat) is considered in the design of soil drainage systems and septic tank 
absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of 
storing for use by plants. The capacity for water storage is given in inches of water 
per inch of soil for each soil layer. The capacity varies, depending on soil properties 
that affect retention of water. The most important properties are the content of 
organic matter, soil texture, bulk density, and soil structure. Available water capacity 
is an important factor in the choice of plants or crops to be grown and in the design 
and management of irrigation systems. Available water capacity is not an estimate 
of the quantity of water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture 
content is decreased from a moist to a dry state. It is an expression of the volume 
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or 
10kPa tension) and oven dryness. The volume change is reported in the table as 
percent change for the whole soil. The amount and type of clay minerals in the soil 
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The 
shrink-swell potential is low if the soil has a linear extensibility of less than 3 
percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 
9 percent. If the linear extensibility is more than 3, shrinking and swelling can cause 
damage to buildings, roads, and other structures and to plant roots. Special design 
commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of 
decomposition. In this table, the estimated content of organic matter is expressed 
as a percentage, by weight, of the soil material that is less than 2 millimeters in 
diameter. The content of organic matter in a soil can be maintained by returning 
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration, 
soil organism activity, and tilth. It is a source of nitrogen and other nutrients for 
crops and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor. 
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by 
water. Factor K is one of six factors used in the Universal Soil Loss Equation 
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the 
average annual rate of soil loss by sheet and rill erosion in tons per acre per year. 
The estimates are based primarily on percentage of silt, sand, and organic matter 
and on soil structure and Ksat. Values of K range from 0.02 to 0.69. Other factors 
being equal, the higher the value, the more susceptible the soil is to sheet and rill 
erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are 
modified by the presence of rock fragments.
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Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material 
less than 2 millimeters in size.

Erosion factor T is an estimate of the maximum average annual rate of soil erosion 
by wind and/or water that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting 
their susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 
are the most susceptible to wind erosion, and those assigned to group 8 are the 
least susceptible. The groups are described in the "National Soil Survey Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to wind 
erosion, or the tons per acre per year that can be expected to be lost to wind 
erosion. There is a close correlation between wind erosion and the texture of the 
surface layer, the size and durability of surface clods, rock fragments, organic 
matter, and a calcareous reaction. Soil moisture and frozen soil layers also 
influence wind erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Three values are provided to identify the expected Low (L), Representative Value (R), and High (H).
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Physical Soil Properties–Kittitas County Area, Washington

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

503—Terlan-
Durtash-
Selah 
complex, 5 to 
15 percent 
slopes

Terlan 0-7 -43- -39- 15-19- 22 1.15-1.25-
1.35

4.00-9.00-14.00 0.13-0.14-0.1
5

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.24 .37 1 6 48

7-15 -34- -38- 24-28- 32 1.25-1.35-
1.45

4.00-9.00-14.00 0.11-0.15-0.1
8

3.0- 4.5- 5.9 1.0- 1.5- 
2.0

.20 .37

15-18 -38- -36- 24-26- 32 1.25-1.35-
1.45

4.00-9.00-14.00 0.10-0.12-0.1
4

3.0- 4.5- 5.9 0.5- 0.8- 
1.0

.15 .37

18-26 — — — — 0.01-0.20-0.42 0.00-0.00-0.0
0

— —

26-60 — — — — 0.01-0.20-0.42 0.00-0.00-0.0
0

— —

Durtash 0-5 -42- -38- 15-20- 25 1.15-1.23-
1.30

4.00-9.00-14.00 0.13-0.15-0.1
7

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.20 .37 1 7 38

5-14 -31- -31- 35-38- 60 1.25-1.35-
1.45

0.42-0.91-1.40 0.08-0.10-0.1
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.10 .32

14-19 -22- -28- 40-50- 60 1.25-1.35-
1.45

0.42-0.91-1.40 0.08-0.10-0.1
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.05 .24

19-29 — — — — 0.07-0.25-0.42 0.00-0.00-0.0
0

— —

29-60 — — — — 0.07-0.25-0.42 0.00-0.00-0.0
0

— —

Selah 0-9 -43- -40- 15-18- 20 1.10-1.23-
1.35

4.00-9.00-14.00 0.17-0.19-0.2
0

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.32 .32 2 5 56

9-17 -18- -54- 22-28- 30 1.30-1.40-
1.50

1.40-3.00-4.00 0.17-0.19-0.2
0

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.49 .49
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Physical Soil Properties–Kittitas County Area, Washington

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

17-21 -34- -32- 30-34- 38 1.30-1.40-
1.50

1.40-3.00-4.00 0.13-0.15-0.1
7

3.0- 4.5- 5.9 0.5- 0.8- 
1.0

.17 .32

21-31 — — — — 0.00-0.21-0.42 0.00-0.00-0.0
0

— —

31-60 — — — — 0.00-0.21-0.42 0.00-0.00-0.0
0

— —

570—Wipple 
cobbly clay 
loam, 15 to 
30 percent 
slopes

Wipple 0-7 -35- -34- 27-31- 35 1.10-1.20-
1.30

1.40-7.70-14.00 0.14-0.17-0.1
9

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.10 .24 3 7 38

7-11 -33- -32- 30-35- 40 1.25-1.38-
1.50

0.42-0.91-1.40 0.04-0.07-0.1
0

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.10 .32

11-30 -17- -28- 50-55- 60 1.25-1.38-
1.50

0.42-0.91-1.40 0.04-0.07-0.1
0

3.0- 4.5- 5.9 0.5- 0.8- 
1.0

.05 .20

30-50 -33- -32- 32-35- 60 1.25-1.40-
1.55

0.42-2.21-4.00 0.06-0.09-0.1
2

3.0- 4.5- 5.9 0.0- 0.3- 
0.5

.10 .28

50-60 — — — — — — — —
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Physical Soil Properties–Kittitas County Area, Washington

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

618—Nitzel 
ashy silt 
loam, gravelly 
substratum, 0 
to 2 percent

Nitzel, gravelly 
substratum

0-8 -26- -53- 18-21- 24 1.10-1.20-
1.30

4.00-9.00-14.00 0.17-0.19-0.2
0

0.0- 1.5- 2.9 2.0- 3.0- 
4.0

.32 .32 5 5 56

8-29 -39- -37- 20-24- 27 1.10-1.20-
1.30

4.00-9.00-14.00 0.17-0.19-0.2
0

0.0- 1.5- 2.9 1.0- 2.0- 
3.0

.32 .32

29-46 -39- -37- 20-25- 30 1.20-1.28-
1.35

4.00-9.00-14.00 0.17-0.19-0.2
0

0.0- 1.5- 2.9 1.0- 2.0- 
3.0

.32 .32

46-60 -65- -19- 14-16- 18 1.25-1.33-
1.40

14.00-28.00-42.
00

0.11-0.12-0.1
3

0.0- 1.5- 2.9 0.5- 1.8- 
3.0

.20 .20

621—Mitta ashy 
silt loam, 
flooded, 0 to 
2 percent 
slopes

Mitta, flooded 0-6 - 7- -70- 19-23- 25 1.00-1.15-
1.30

4.00-9.00-14.00 0.19-0.20-0.2
1

0.0- 1.5- 2.9 3.0- 4.0- 
5.0

.32 .32 5 5 56

6-15 - 7- -70- 19-23- 25 1.00-1.15-
1.30

4.00-9.00-14.00 0.19-0.20-0.2
1

0.0- 1.5- 2.9 2.0- 3.5- 
5.0

.37 .37

15-34 - 7- -70- 19-23- 25 1.00-1.15-
1.30

4.00-9.00-14.00 0.19-0.20-0.2
1

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.49 .49

34-49 - 9- -64- 25-28- 30 1.15-1.28-
1.40

1.40-3.00-4.00 0.17-0.19-0.2
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.43 .43

49-60 - 9- -64- 25-28- 30 1.25-1.33-
1.40

1.40-3.00-4.00 0.17-0.19-0.2
1

3.0- 4.5- 5.9 0.0- 0.3- 
0.5

.49 .49
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Physical Soil Properties–Kittitas County Area, Washington

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

674—Durtash 
gravelly loam, 
3 to 10 
percent 
slopes

Durtash, 
gravelly

0-5 -42- -38- 15-20- 25 1.15-1.23-
1.30

4.00-9.00-14.00 0.13-0.15-0.1
7

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.20 .37 1 7 38

5-14 -31- -31- 35-38- 60 1.25-1.35-
1.45

0.42-0.91-1.40 0.08-0.10-0.1
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.10 .32

14-19 -22- -28- 40-50- 60 1.25-1.35-
1.45

0.42-0.91-1.40 0.08-0.10-0.1
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.05 .24

19-29 — — — — 0.07-0.25-0.42 0.00-0.00-0.0
0

— —

29-60 — — — — 0.07-0.25-0.42 0.00-0.00-0.0
0

— —
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Physical Soil Properties–Kittitas County Area, Washington

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

787—Terlan-
Durtash-
Selah 
complex, 2 to 
5 percent 
slopes

Terlan 0-7 -43- -39- 15-19- 22 1.15-1.25-
1.35

4.00-9.00-14.00 0.13-0.14-0.1
5

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.24 .37 1 6 48

7-15 -34- -38- 24-28- 32 1.25-1.35-
1.45

4.00-9.00-14.00 0.11-0.15-0.1
8

3.0- 4.5- 5.9 1.0- 1.5- 
2.0

.20 .37

15-18 -38- -36- 24-26- 32 1.25-1.35-
1.45

4.00-9.00-14.00 0.10-0.12-0.1
4

3.0- 4.5- 5.9 0.5- 0.8- 
1.0

.15 .37

18-26 — — — — 0.01-0.20-0.42 0.00-0.00-0.0
0

— —

26-60 — — — — 0.01-0.20-0.42 0.00-0.00-0.0
0

— —

Durtash 0-5 -42- -38- 15-20- 25 1.15-1.23-
1.30

4.00-9.00-14.00 0.13-0.15-0.1
7

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.20 .37 1 7 38

5-14 -31- -31- 35-38- 60 1.25-1.35-
1.45

0.42-0.91-1.40 0.08-0.10-0.1
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.10 .32

14-19 -22- -28- 40-50- 60 1.25-1.35-
1.45

0.42-0.91-1.40 0.08-0.10-0.1
1

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.05 .24

19-29 — — — — 0.07-0.25-0.42 0.00-0.00-0.0
0

— —

29-60 — — — — 0.07-0.25-0.42 0.00-0.00-0.0
0

— —

Selah 0-9 -43- -40- 15-18- 20 1.10-1.23-
1.35

4.00-9.00-14.00 0.17-0.19-0.2
0

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.32 .32 2 5 56

9-17 -18- -54- 22-28- 30 1.30-1.40-
1.50

1.40-3.00-4.00 0.17-0.19-0.2
0

3.0- 4.5- 5.9 0.5- 1.3- 
2.0

.49 .49

Custom Soil Resource Report

45



Physical Soil Properties–Kittitas County Area, Washington

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

17-21 -34- -32- 30-34- 38 1.30-1.40-
1.50

1.40-3.00-4.00 0.13-0.15-0.1
7

3.0- 4.5- 5.9 0.5- 0.8- 
1.0

.17 .32

21-31 — — — — 0.00-0.21-0.42 0.00-0.00-0.0
0

— —

31-60 — — — — 0.00-0.21-0.42 0.00-0.00-0.0
0

— —

869—Weirman 
complex, 
drained, 0 to 
5 percent 
slopes

Weirman, very 
gravelly 
sandy loam

0-5 -69- -24- 5- 7- 8 1.20-1.30-
1.40

4.00-23.00-42.0
0

0.07-0.09-0.1
0

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.10 .20 3 6 48

5-15 -80- -16- 2- 4- 5 1.35-1.45-
1.55

42.00-92.00-14
1.00

0.07-0.09-0.1
0

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.10 .24

15-60 -82- -17- 0- 1- 2 1.50-1.60-
1.70

141.00-423.00-
705.00

0.01-0.02-0.0
2

0.0- 1.5- 2.9 0.0- 0.3- 
0.5

.05 .28

Weirman, very 
cobbly sandy 
loam

0-4 -69- -24- 5- 7- 8 1.20-1.30-
1.40

4.00-23.00-42.0
0

0.07-0.09-0.1
0

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.05 .20 3 6 48

4-15 -80- -16- 2- 4- 5 1.35-1.45-
1.55

42.00-92.00-14
1.00

0.07-0.09-0.1
0

0.0- 1.5- 2.9 1.0- 1.5- 
2.0

.10 .24

15-60 -82- -17- 0- 1- 2 1.50-1.60-
1.70

141.00-423.00-
705.00

0.01-0.02-0.0
2

0.0- 1.5- 2.9 0.0- 0.3- 
0.5

.05 .28
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Engineering Properties

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar 
storm and cover conditions. The criteria for determining Hydrologic soil group is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba). 
Listing HSGs by soil map unit component and not by soil series is a new concept for 
the engineers. Past engineering references contained lists of HSGs by soil series. 
Soil series are continually being defined and redefined, and the list of soil series 
names changes so frequently as to make the task of maintaining a single national 
list virtually impossible. Therefore, the criteria is now used to calculate the HSG 
using the component soil properties and no such national series lists will be 
maintained. All such references are obsolete and their use should be discontinued. 
Soil properties that influence runoff potential are those that influence the minimum 
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These 
properties are depth to a seasonal high water table, saturated hydraulic conductivity 
after prolonged wetting, and depth to a layer with a very slow water transmission 
rate. Changes in soil properties caused by land management or climate changes 
also cause the hydrologic soil group to change. The influence of ground cover is 
treated independently. There are four hydrologic soil groups, A, B, C, and D, and 
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for 
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. 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 or deep, moderately well drained or 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 having a layer that impedes the downward movement of water or 
soils of 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 clays that have a high shrink-swell 
potential, soils that have a 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.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given 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 the 
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is 
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. 
If the content of particles coarser than sand is 15 percent or more, an appropriate 
modifier is added, for example, "gravelly."
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Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP, 
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and 
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one of seven groups from A-1 
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At 
the other extreme, soils in group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified 
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material can be indicated by a group 
index number. Group index numbers range from 0 for the best subgrade material to 
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches 
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The 
percentages are estimates determined mainly by converting volume percentage in 
the field to weight percentage. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil 
fraction less than 3 inches in diameter based on an ovendry weight. The sieves, 
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00, 
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests 
of soils sampled in the survey area and in nearby areas and on estimates made in 
the field. Three values are provided to identify the expected Low (L), Representative 
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey area 
or from nearby areas and on field examination. Three values are provided to identify 
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of sampling 
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of 
soils for engineering purposes. ASTM Standard D2487-00.
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Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).
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Engineering Properties–Kittitas County Area, Washington

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

503—Terlan-Durtash-
Selah complex, 5 to 
15 percent slopes

Terlan 40 D 0-7 Gravelly loam CL, CL-
ML, SC, 
SC-SM

A-4 0- 0- 0 0- 5- 10 75-80- 
85

70-75- 
80

60-68- 
75

40-50- 
60

25-28 
-30

5-7 -10

7-15 Gravelly clay loam, 
gravelly loam

CL, GC, 
SC

A-6 0- 0- 0 0- 8- 15 70-78- 
85

65-73- 
80

55-65- 
75

40-50- 
60

30-33 
-35

10-13-1
5

15-18 Gravelly loam, very 
gravelly loam, 
gravelly clay loam

CL, GC, 
SC

A-6 0- 0- 0 0-13- 25 60-70- 
80

50-63- 
75

45-58- 
70

35-45- 
55

30-33 
-35

10-13-1
5

18-26 Cemented material — — — — — — — — — —

26-60 Cemented material — — — — — — — — — —

Durtash 35 D 0-5 Gravelly loam CL, GC, 
SC

A-4, A-6 0- 0- 0 0- 5- 10 65-75- 
85

60-68- 
75

55-63- 
70

45-53- 
60

25-30 
-35

5-10-15

5-14 Very gravelly clay 
loam, very cobbly 
clay loam, 
extremely gravelly 
clay

GC, GP-
GC

A-2 0- 5- 10 10-25- 
40

30-45- 
60

25-38- 
50

15-28- 
40

5-20- 35 40-53 
-65

20-30-4
0

14-19 Extremely gravelly 
clay, very gravelly 
clay

GC A-2 0- 5- 10 5-23- 40 30-50- 
70

25-43- 
60

15-25- 
35

5-15- 25 55-65 
-75

30-40-5
0

19-29 Cemented material — — — — — — — — — —

29-60 Cemented material — — — — — — — — — —

Selah 20 C 0-9 Loam CL, CL-
ML

A-4 0- 0- 0 0- 0- 0 95-98-1
00

85-93-1
00

75-88-1
00

55-70- 
85

20-23 
-25

5-7 -10

9-17 Silty clay loam, clay 
loam, silt loam

CL A-6 0- 0- 0 0- 3- 5 95-98-1
00

85-93-1
00

75-85- 
95

55-70- 
85

30-35 
-40

10-15-2
0
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Engineering Properties–Kittitas County Area, Washington

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

17-21 Clay loam, gravelly 
clay loam, cobbly 
clay loam

CL, GC, 
SC

A-6, A-7 0- 0- 0 0-10- 20 65-80- 
95

55-73- 
90

50-68- 
85

45-58- 
70

35-43 
-50

15-20-2
5

21-31 Cemented material — — — — — — — — — —

31-60 Cemented material — — — — — — — — — —

570—Wipple cobbly 
clay loam, 15 to 30 
percent slopes

Wipple 85 C 0-7 Cobbly clay loam CL A-6 0- 0- 0 25-33- 
40

80-90-1
00

70-85-1
00

65-83-1
00

50-65- 
80

30-35 
-40

10-13-1
5

7-11 Very gravelly clay 
loam, very cobbly 
clay loam

GC A-2, A-6 0- 5- 10 5-10- 15 50-58- 
65

40-48- 
55

35-43- 
50

30-38- 
45

30-35 
-40

10-15-2
0

11-30 Very gravelly clay, 
very cobbly clay, 
extremely cobbly 
clay

GC A-2, A-7 0- 5- 10 5-25- 45 45-58- 
70

35-48- 
60

25-43- 
60

20-36- 
50

65-70 
-75

40-45-5
0

30-50 Very cobbly clay, 
extremely cobbly 
clay loam, very 
cobbly clay loam

GC A-2, A-7 0- 5- 10 15-30- 
45

45-58- 
70

35-48- 
60

30-45- 
60

25-38- 
50

40-53 
-65

15-28-4
0

50-60 Unweathered 
bedrock

— — — — — — — — — —
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Engineering Properties–Kittitas County Area, Washington

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

618—Nitzel ashy silt 
loam, gravelly 
substratum, 0 to 2 
percent

Nitzel, gravelly 
substratum

90 C 0-8 Ashy silt loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

90-95-1
00

65-75- 
85

25-30 
-35

10-13-1
5

8-29 Ashy loam, ashy silt 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

85-93-1
00

60-70- 
80

25-30 
-35

10-13-1
5

29-46 Loam, silt loam, clay 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

85-93-1
00

60-70- 
80

25-30 
-35

10-13-1
5

46-60 Sandy loam CL, CL-
ML

A-4 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

65-75- 
85

50-60- 
70

20-25 
-30

5-7 -10

621—Mitta ashy silt 
loam, flooded, 0 to 2 
percent slopes

Mitta, flooded 85 C 0-6 Ashy silt loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

90-95-1
00

65-75- 
85

25-30 
-35

10-13-1
5

6-15 Ashy silt loam CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

90-95-1
00

65-75- 
85

25-30 
-35

10-13-1
5

15-34 Ashy silt loam, ashy 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

90-95-1
00

65-75- 
85

25-30 
-35

10-13-1
5

34-49 Silty clay loam, clay 
loam, silt loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

90-95-1
00

85-93-1
00

60-70- 
80

30-35 
-40

15-18-2
0

49-60 Silty clay loam, clay 
loam, loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

90-95-1
00

85-93-1
00

60-70- 
80

30-35 
-40

15-18-2
0
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Engineering Properties–Kittitas County Area, Washington

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

674—Durtash gravelly 
loam, 3 to 10 
percent slopes

Durtash, gravelly 80 D 0-5 Gravelly loam CL, GC, 
SC

A-4, A-6 0- 0- 0 0- 5- 10 65-75- 
85

60-68- 
75

55-63- 
70

45-53- 
60

25-30 
-35

5-10-15

5-14 Very gravelly clay 
loam, very cobbly 
clay loam, 
extremely gravelly 
clay

GC, GP-
GC

A-2 0- 5- 10 10-25- 
40

30-45- 
60

25-38- 
50

15-28- 
40

5-20- 35 40-53 
-65

20-30-4
0

14-19 Extremely gravelly 
clay, very gravelly 
clay

GC A-2 0- 5- 10 5-23- 40 30-50- 
70

25-43- 
60

15-25- 
35

5-15- 25 55-65 
-75

30-40-5
0

19-29 Cemented material — — — — — — — — — —

29-60 Cemented material — — — — — — — — — —
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Engineering Properties–Kittitas County Area, Washington

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

787—Terlan-Durtash-
Selah complex, 2 to 
5 percent slopes

Terlan 40 D 0-7 Gravelly loam CL, CL-
ML, SC, 
SC-SM

A-4 0- 0- 0 0- 5- 10 75-80- 
85

70-75- 
80

60-68- 
75

40-50- 
60

25-28 
-30

5-7 -10

7-15 Gravelly clay loam, 
gravelly loam

CL, GC, 
SC

A-6 0- 0- 0 0- 8- 15 70-78- 
85

65-73- 
80

55-65- 
75

40-50- 
60

30-33 
-35

10-13-1
5

15-18 Gravelly loam, very 
gravelly loam, 
gravelly clay loam

CL, GC, 
SC

A-6 0- 0- 0 0-13- 25 60-70- 
80

50-63- 
75

45-58- 
70

35-45- 
55

30-33 
-35

10-13-1
5

18-26 Cemented material — — — — — — — — — —

26-60 Cemented material — — — — — — — — — —

Durtash 30 D 0-5 Gravelly loam CL, GC, 
SC

A-4, A-6 0- 0- 0 0- 5- 10 65-75- 
85

60-68- 
75

55-63- 
70

45-53- 
60

25-30 
-35

5-10-15

5-14 Very gravelly clay 
loam, very cobbly 
clay loam, 
extremely gravelly 
clay

GC, GP-
GC

A-2 0- 5- 10 10-25- 
40

30-45- 
60

25-38- 
50

15-28- 
40

5-20- 35 40-53 
-65

20-30-4
0

14-19 Extremely gravelly 
clay, very gravelly 
clay

GC A-2 0- 5- 10 5-23- 40 30-50- 
70

25-43- 
60

15-25- 
35

5-15- 25 55-65 
-75

30-40-5
0

19-29 Cemented material — — — — — — — — — —

29-60 Cemented material — — — — — — — — — —

Selah 25 C 0-9 Loam CL, CL-
ML

A-4 0- 0- 0 0- 0- 0 95-98-1
00

85-93-1
00

75-88-1
00

55-70- 
85

20-23 
-25

5-7 -10

9-17 Silty clay loam, clay 
loam, silt loam

CL A-6 0- 0- 0 0- 3- 5 95-98-1
00

85-93-1
00

75-85- 
95

55-70- 
85

30-35 
-40

10-15-2
0
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Engineering Properties–Kittitas County Area, Washington

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

17-21 Clay loam, gravelly 
clay loam, cobbly 
clay loam

CL, GC, 
SC

A-6, A-7 0- 0- 0 0-10- 20 65-80- 
95

55-73- 
90

50-68- 
85

45-58- 
70

35-43 
-50

15-20-2
5

21-31 Cemented material — — — — — — — — — —

31-60 Cemented material — — — — — — — — — —

869—Weirman 
complex, drained, 0 
to 5 percent slopes

Weirman, very 
gravelly sandy loam

55 A 0-5 Very gravelly sandy 
loam

GM, GP-
GM

A-1 0- 3- 5 0- 3- 5 40-50- 
60

30-40- 
50

15-25- 
35

5-15- 25 15-18 
-20

NP-3 -5

5-15 Very gravelly loamy 
sand

GP, GP-
GM, SP, 
SP-SM

A-1 0- 3- 5 0- 8- 15 40-50- 
60

30-40- 
50

5-15- 25 0- 3- 5 0-5 -10 NP

15-60 Extremely gravelly 
loamy sand, very 
gravelly loamy 
sand, very gravelly 
sand, extremely 
gravelly sand

GP, GP-
GM

A-1 0- 3- 5 10-25- 
40

30-40- 
50

10-28- 
45

5-13- 20 0- 5- 10 0-5 -10 NP

Weirman, very cobbly 
sandy loam

40 A 0-4 Very cobbly sandy 
loam

GM, SM A-1 10-15- 
20

20-23- 
25

50-58- 
65

40-48- 
55

15-23- 
30

10-18- 
25

15-18 
-20

NP-3 -5

4-15 Very gravelly loamy 
sand

GP, GP-
GM, SP, 
SP-SM

A-1 0- 3- 5 0- 8- 15 40-50- 
60

30-40- 
50

5-15- 25 0- 3- 5 0-5 -10 NP

15-60 Extremely gravelly 
loamy sand, very 
gravelly loamy 
sand, very gravelly 
sand, extremely 
gravelly sand

GP, GP-
GM

A-1 0- 3- 5 10-25- 
40

30-40- 
50

10-28- 
45

5-13- 20 0- 5- 10 0-5 -10 NP
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Water Features

This folder contains tabular reports that present soil hydrology information. The 
reports (tables) include all selected map units and components for each map unit. 
Water Features include ponding frequency, flooding frequency, and depth to water 
table.

Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used in 
land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. 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 or deep, moderately well drained or 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 having a layer that impedes the downward movement of water or 
soils of 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 clays that have a high shrink-swell 
potential, soils that have a 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.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface. 
Surface runoff classes are based on slope, climate, and vegetative cover. The 
concept indicates relative runoff for very specific conditions. It is assumed that the 
surface of the soil is bare and that the retention of surface water resulting from 
irregularities in the ground surface is minimal. The classes are negligible, very low, 
low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash indicates 
no documented presence.
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Hydrologic Soil Group and Surface Runoff–Kittitas County Area, Washington

Map symbol and soil name Pct. of map unit Surface Runoff Hydrologic Soil Group

503—Terlan-Durtash-Selah complex, 5 to 15 percent 
slopes

Terlan 40 — D

Durtash 35 — D

Selah 20 — C

570—Wipple cobbly clay loam, 15 to 30 percent slopes

Wipple 85 — C

618—Nitzel ashy silt loam, gravelly substratum, 0 to 2 
percent

Nitzel, gravelly substratum 90 — C

621—Mitta ashy silt loam, flooded, 0 to 2 percent slopes

Mitta, flooded 85 — C

674—Durtash gravelly loam, 3 to 10 percent slopes

Durtash, gravelly 80 — D

787—Terlan-Durtash-Selah complex, 2 to 5 percent 
slopes

Terlan 40 — D

Durtash 30 — D

Selah 25 — C

869—Weirman complex, drained, 0 to 5 percent slopes

Weirman, very gravelly sandy loam 55 — A

Weirman, very cobbly sandy loam 40 — A
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