
From: Kelly Bacon (CD)
To: Dan Carlson; Jeremy Johnston
Subject: FW: Brown & Jackson SEPA Response
Date: Monday, December 14, 2020 12:33:00 PM
Attachments: B&J Response to Comments letter.pdf

Exhibit C.pdf
Exhibit B.pdf
B&J Response Matrix.xlsx
Exhibit A.pdf

Good afternoon,
 
The follow comment response letter and exhibits have been received for the Brown and Jackson
SEPA SE-20-00003.
 
Thank you,
 
 

Kelly Bacon
Planner I
Kittitas County Community Development Services
411 N. Ruby Street, Ste 2
Ellensburg, WA 98926
Office: (509) 962-7539
Kelly.bacon.cd@co.kittitas.wa.us
 
 
Please Note:  In an effort to mitigate the spread of COVID-19 and the Governor’s "Safe Start" reopening plan, Kittitas
County Community Development Services is currently in Phase 3 and is open to the public in a limited capacity. At
this time many of us are on a rotating schedule working from home and in the office; during this time I will do my
best to respond to you as promptly as possible.
 
 
 
From: Rikki Schmitt <rikkischmitt1@gmail.com> 
Sent: Thursday, December 10, 2020 3:33 PM
To: Kelly Bacon (CD) <kelly.bacon.cd@co.kittitas.wa.us>
Subject: Brown & Jackson SEPA Response
 
Hi Kelly-
 
I have attached the following in regards to our SEPA Response. 

Response Letter
Exhibit A – Brown & Jackson’s Biosolids Permit Application as submitted to Ecology
Exhibit B – Wetland and Stream Delineation Report prepared by Avia Environmental
Consulting
Exhibit C – December 3, 2020 Letter from Plateau Archeological Investigations, LLC
Response Matrix

mailto:kelly.bacon.cd@co.kittitas.wa.us
mailto:dan.carlson@co.kittitas.wa.us
mailto:jeremy.johnston@co.kittitas.wa.us
mailto:Kelly.bacon.cd@co.kittitas.wa.us



 Brown & Jackson ​Septic/Portable Toilets 
   107 North Main St  
Ellensburg, WA 98926 


509-925-1564
brownandjackson107@gmail.com 


​A family run business for over 40 years


December 10, 2020 


Kittitas County Development Services 


Attn:  Kelly Bacon 


411 N Ruby St, Suite 2 


Ellensburg, WA 98926 


Subject:  SEPA Application (SE-20-00003) 
Brown & Jackson’s Initial Response to Public Comments 


Dear Ms. Bacon, 


Brown & Jackson, Inc. (Brown & Jackson) appreciates the opportunity to provide an                         


initial response to the public comments that your office has received regarding                       


Brown & Jackson’s SEPA Application (SE-20-00003), relating to the construction of                     


two storage ponds on Kittitas County Parcel No. 295134 (Property). As longtime                       


residents and business owners in Kittitas County, we have approached site                     


selection and project design with care in an effort to provide sustainable biosolids                         


management in the county while minimizing any potential impacts from the                     


proposed storage ponds. The proposed project will utilize land application of                     


biosolids to provide the beneficial use of improving soil quality for the purposes of                           


growing crops and return approximately 106 acres of arable land that has lain                         


fallow for several years back to productive use. 


As members of this community, Brown & Jackson takes the concerns expressed by                         


the public very seriously and, as a result, has decided to proceed with additional                           


studies that address many of the questions raised by commenters with the hope                         


that this additional information will assuage the concerns raised. Specifically,                   


Brown & Jackson has retained appropriately qualified environmental professionals                 


to survey the project areas regarding cultural resources, wetlands, and critical                     


areas. The completed wetland and critical areas report is attached. A letter                       


summarizing the cultural resources assessment is also attached, which will be                     


supplemented upon receipt of the final cultural resource assessment report. Based                     


on the recommendations of the cultural resources professional, Brown & Jackson’s                     
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engineers are in the process of adjusting the pond design to entirely avoid any                           


potential impacts to cultural resources. As a result, Brown & Jackson will                       


supplement the information provided to Kittitas County Development Services upon                   


completion of the design modification. 


Compliance with Applicable Laws and Regulations 
Brown & Jackson wishes to reassure the community of its intent to obtain and                           


comply with any and all permits and authorizations required by federal, state, and                         


local laws and regulations. For example, Brown & Jackson is currently working                       


with the Washington State Department of Ecology (Ecology) to obtain coverage                     


under the General Permit for Biosolids Management (Biosolids Permit).                 


Washington’s Biosolids Permit was specifically designed to ensure compliance with                   


the state and federal requirements for projects of this kind and addresses many of                           


the concerns expressed in the public comments. Brown & Jackson’s application for                       


coverage under the Biosolids Permit includes detailed descriptions of the storage                     


ponds, an Engineering Report; a Site Specific Land Application Plan (SSLAP), a                       


General Land Application Plan (GLAP), a Crop Management Plan, a Sampling and                       


Analysis Plan for Soil Sampling; a contingency/temporary disposal plan, a Spill                     


Prevention & Response Plan, and an Operation and Closure Plan. We have attached                         


a copy of the completed application, with all attachments, to this letter as ​Exhibit A                             


for the convenience of the County. 


The proposed storage ponds will be constructed with multiple layer HDPE liners to                         


minimize the risk of leakage, along with a leak detection system designed to provide                           


rapid notification in the unlikely event of a leak. Additionally, the Operation and                         


Closure Plan prepared in support of Brown & Jackson’s application for coverage                       


under the Biosolids Permit sets forth the steps that will be taken in the unlikely                             


event that a leak is detected. The SSLAP and GLAP provide information regarding                         


the proposed land application program, which has been designed to ensure                     


consistent, uniform, and orderly land application of septage at agronomic rates to                       


improve soil quality for crop production. The SSLAP also demonstrates how Brown                       


& Jackson will comply with applicable sampling requirements, land application                   


methodology, buffer requirements, erosion control requirements, and groundwater               


protection measures. 


Odor 
Brown & Jackson has designed the storage ponds, day-to-day operations, and                     


annual land application program to implement best practices to mitigate odor.                     


Potential odor related to the storage ponds will be mitigated by minimizing                       


turbulence and agitation to the ponds, avoiding “free fall” of septage by extending                         


receiving pipes below the water surface, and by using quick disconnect fittings                       


between pumper truck and the receiving station. Each of these best management                       


practices is recommended in Chapter 12 of the EPA’s “Guide to Septage Treatment                         


and Disposal.” 
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Potential odor related to land application activities will be mitigated by both                       


limiting the frequency of land application to once per year and promptly                       


incorporating the land-applied septage into the soil by disking it into the soil within                           


six hours of application. Odor mitigation by incorporation is recognized by both the                         


EPA and Ecology. 


Section 11.5 of Ecology’s General Permit for Biosolids Management outlines the                     


requirements of reducing Vector Attraction and thus the potential for nuisance                     


odors. Incorporating the septage 6 hours after application is a common practice for                         


reducing vector attraction and has been accepted by Ecology. 


Land Use 
The Property is zoned AG-20. Within the AG-20 zone, “utilities” are an allowed use.                           


See KCC 17.15.060.1. The term “utilities” is defined in Chapter 17.61 of the Kittitas                           


County Code (Code), which is cross-referenced by KCC 17.15.060.2. Chapter 17.61                     


of the Code defines “utilities” as follows:  


[T]he supply, ​treatment and distribution, as appropriate, of gas, gas                 


meter stations, municipal domestic and irrigation water, ​sewage​,             


storm water, electricity, telephone, fiber-optic and cable television.             


Such utilities consist of both the service activity along with the                   


physical facilities necessary for the utilities to be supplied, except for                   


associated facilities and special utilities as defined herein.


KCC 17.61.010 (emphasis added). Under the plain language of this provision, the                       


“treatment . . . of . . . sewage” is a permitted use within the County’s AG-20 zone                                   


and, therefore, on the Property. 


The Code defines “sewage” as “[t]he water-carried human or household waste from                       


residences, buildings, industrial and commercial establishments, or other places,                 


together with such groundwater infiltration, and other waste as may be present.”                       


KCC 13.04.010. Septage falls squarely within this definition. 


While the Code does not define “treatment,” the usual and ordinary meaning of the                           


term “treatment” is the “subjection of something to the action of an agent or                           


process.”​1 The initial screening that the septage will be subjected to before it is                           


deposited into the storage ponds constitutes “treatment,” a conclusion that is                     


bolstered by relevant Ecology regulations:  


Except for sewage sludge approved for long-term disposal in                 


accordance with WAC 173-308-300(9), all biosolids (including septage)               


or sewage sludge must be ​treated ​by a process such as ​physical                       


1
 ​See ​https://www.merriam-webster.com/dictionary/treatment?utm_campaign=sd&utm_medium 


=serp&utm_source=jsonld. 
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screening ​or another method to significantly remove manufactured               


inerts prior to final disposition.  


See ​WAC 173-308-205(1) (emphasis added). (As set forth in the Operation & Closure                         


Plan relating to the proposed storage ponds, the “screening of the septage prior to                           


land application will be through a Screenco Mega Screen 600 receiving station, a                         


bar screen system that meets the requirements of WAC 173-308-205.”) 


In short, the storage ponds fall within the scope of sewage treatment, making them                           


a utility and, therefore, an allowable use on the Property. 


Traffic 
Traffic to and from the site, post development, is expected to be minimal. In full                             


operation, Brown & Jackson anticipates only 3-4 trucks traveling to and from the                         


site per day, during typical working hours. Traffic from farming activities will be                         


seasonal, correlating to planting and harvesting seasons, and consistent with                   


typical practices within similar agricultural land. 


Water Rights 
During the construction of the proposed storage ponds, the water used to mitigate                         


dust pollution and erosion will be provided by the contractor. This is typical practice                           


for construction and grading activities in rural areas. For water to be used in                           


farming activities, Brown & Jackson has secured water rights through the Kittitas                       


County Reclamation District. Most farmland in the area is serviced by the water                         


provided by the reclamation district, and this site is no exception. 


Wetlands & Critical Areas 
Brown & Jackson retained Avia Environmental Consulting (Avia) to evaluate the                     


property for critical areas on and adjacent to the property. The report Avia prepared                           


to document their methodology, observations, conclusions, and recommendations               


(Avia Report) is attached to this letter as ​Exhibit B​. Avia determined that the                           


proposed storage ponds are located entirely outside of any applicable regulatory                     


buffer for critical areas (Avia Report at page 1). Avia also concluded that, although                           


the existing access road crosses stream buffers, it is not expected to impact the                           


function of critical areas or buffers and the remaining buffer provides more than                         


compensatory area in additional buffer (Avia Report at pages 1, 5). 


Cultural Resources 
Brown & Jackson retained Plateau Archaeological Investigations (Plateau) to                 


conduct a cultural resource survey of the Property. The letter summarizing                     


Plateau’s methodology, observations, findings, and recommendations is attached to                 


this letter as ​Exhibit C​; Brown & Jackson will submit the final report as soon as it                                 


is available. The cultural resource survey identified an area of precontact lithic                       


scatter in the vicinity of the proposed storage ponds. Accordingly, Brown &                       
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Jackson’s engineers are in the process of adjusting the pond design to entirely avoid                           


any potential impacts to this area. In addition, all ground-disturbing activities                     


associated with the project will be carried out under the guidance of an inadvertent                           


discovery plan. 


We trust that this information will be helpful as the County continues to process                           


our application. To the extent that you have any additional questions, or need any                           


additional information, please do not hesitate to contact me. 


Sincerely, 


Rikki Schmitt 


Exhibits 


Exhibit A 


Exhibit B


Exhibit C


Brown  &  Jackson’s  submitted  application  for  General  
Permit  for  Biosolids  Management  (Biosolids  Permit).


Wetland  and  Stream  Delineation Report  for Parke Creek  
Property,  Kittitas  County, Washington, ​ prepared by Avia 


Environmental Consulting; October 2020. 


December  3,  2020  letter  from  Plateau  Archaeological 
Investigations, LLC to Ms. Rikki Schmitt re:  Archaeological 
Survey of the Brown & Jackson Ponds Project, Kittitas 
County, Washington.
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Exhibit C 


December 3, 2020 letter from Plateau Archeological 
Investigations, LLC to Ms. Rikki Schmitt re:  Archaeological 


Survey of the Brown & Jackson Ponds Project, Kittitas 
County, Washington 







December 3, 2020


Ms. Rikki Schmitt


Brown & Jackson


2202 E. 1st Avenue


Ellensburg, WA 98926


Re: Archaeological Survey of the Brown & Jackson Ponds Project, Kittitas County, Washington.


Dear Rikki,


As you are aware, Plateau Archaeological Investigations, LLC is conducting a cultural resource


survey of the proposed Brown & Jackson Ponds Project.  The Brown & Jackson Ponds project


required completion of a Washington State Environmental Policy Act (SEPA) checklist.  During the


SEPA permitting process, Kittitas County Public Works initiated consultation with the Washington


State Department of Archaeology and Historic Preservation (DAHP) and the Yakama National


Cultural Resource Program (Yakama Nation).  Both DAHP and the Yakama Nation expressed


concerns regarding the potential for encountering archaeological resources during the undertaking. 


Both parties recommended that a professional archaeological survey of the project area be carried


out prior to ground-disturbing activities.  The Brown & Jackson Ponds Project Area (Project Area)


covers a 3.3 acre portion of Parcel 295134, and lies within Section 34 of Township 18 North, Range


20 East, Willamette Meridian (Figure 1).


Prior to fieldwork, Plateau conducted a background review of the project area to identify if any


known archaeological sites or historic properties are present on, or adjacent to, the Project Area. 


Two precontact era lithic scatters (45KT2254 and 45KT2255) lie between 0.75 - 1.0 mile northeast


of the Project Area.


Survey work was completed in accordance with the Secretary of the Interior’s Standards and


Guidelines for Archaeology and Historic Preservation (48 FR 44716, September 29, 1983) and under


the supervision of Principal Investigator, David Harder.  Plateau archaeologists Justin Fitzpatrick


and Moira Riggs conducted the cultural resource survey on October 28 and November 3, 4, 5, 6, 24,


and 25.  The limits of the Project Area were identified using project plans provided by Brown &


Jackson.  Survey conditions were in the mid 30s to 40s, intermittent overcast, intermittent wind, and


intermittent rain.







The Plateau archaeologists conducted a pedestrian survey over all portions of the Project Area, and


excavated 69 subsurface probes throughout.  The subsurface probes ranged in depth from 15.0-55.1


in (38-140 cm), averaging 39.5 in (100.3 cm) in depth .  The survey and subsurface investigations


of the Brown & Jackson Ponds Project resulted in the discovery of a precontact lithic scatter


(temporary identified as: PAI-JF-101). The site is a precontact era lithic scatter.


Based upon the existing information, this resource may be eligible for listing in the NRHP,


however, additional sampling would be needed to confirm this determination.  The  findings will


be included within our final report, and within a site form submitted to the DAHP and the Yakama


Nation for comment.  Without further testing, all ground-disturbing activities will be prohibited


within the site boundaries.  Additionally, all ground-disturbing activities associated with the


project will be carried out under the guidance of an inadvertent discovery plan (IDP).  The IDP will


provide guidance for action should additional archaeological materials be encountered during the


undertaking.


Should ground-disturbing activities reveal any cultural materials (e.g., structural remains,


Euroamerican artifacts, or Native American artifacts), activity will cease and the Washington State


Historic Preservation Officer should be notified immediately.  The results and recommendations


in this document concern the specified area of potential effect.  The proponent is advised that the


results and recommendations reported herein do not apply to areas of potential effect altered or


expanded post the cultural resource survey.  A supplementary cultural resource review will be


necessary should the area of potential effect be altered or changed, as per 36 CFR 800.4.


If ground disturbing activities encounter human skeletal remains during the course of construction,


then all activity will cease that may cause further disturbance to those remains.  The area of the find


will be secured and protected from further disturbance to those remains.  The area of the find will


be secured and protected from further disturbance until the State provides notice to proceed.  The


finding of human skeletal remains will be reported to the county medical examiner/coroner and


local law enforcement in the most expeditious manner possible.  The remains will not be touched,


moved, or further disturbed.  The county medical examiner/coroner will assume jurisdiction over


the human skeletal remains and make a determination of whether those remains are forensic or


non-forensic.  If the county medical examiner/coroner determines the remains are non-forensic,


then they will report that finding to the DAHP who will then take jurisdiction over the remains. 


The DAHP will notify any appropriate cemeteries and all affected tribes of the find.  The State


Physical Anthropologist will make a determination of whether the remains are Indian or Non-


Indian and report that finding to any appropriate cemeteries and affected tribes.  The DAHP will


then handle all consultation with the affected parties as to the future preservation, excavation, and


disposition of the remains.


Sincerely,







Justin Fitzpatrick
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Wetland and Stream Delineation Report for Parke Creek 
Property, Kittitas County, Washington, prepared by Avia 


Environmental Consulting; October 2020
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1 Introduction and Executive Summary 


The landowner/applicant seeks to build two storage ponds with an access road on a vacant property in 


unincorporated Kittitas County (see included plans).  The property is encumbered by two water courses with 


regulatory buffers and contains small wetlands and Washington Department of Fish and Wildlife (WDFW) 


Priority Habitats and Species (PHS) polygons.  This report describes critical areas on and adjacent to the 


property.  


Field work was performed on October 16, 2020.  Areas east of the onsite streams (Figure 1) were evaluated for 


the presence of streams, wetlands, and PHS.  Each of these critical areas types had been previously identified as 


present or possibly present on state databases. Two streams and two small areas meeting wetland criteria were 


discovered during the site visit. The PHS area was assessed for its suitability to support priority species.   


It was determined by the visiting wetland and wildlife biologists that the proposed storage ponds are to be 


located entirely outside of any applicable regulatory buffer for critical areas. The proposed access to the ponds 


will cross stream buffers but is not expected to impact the function of critical areas or buffers.  


2 PROJECT AREA 


The 197.92-acre subject property (see Figure 1) is on the east side of Parke Creek Road immediately south of the 


junction with Christensen Road, northeast of Ellensburg.  It is within Water Resource Inventory Area (WRIA) 39. 


Land to the north, south, and west is largely in agriculture, and a large tract of high quality shrub-steppe extends 


eastward from the center of the property through adjoining properties. Parke Creek and a second unnamed 


stream run roughly northeast-to-southwest through the parcel.  
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Figure 1. Subject Property. Source: Kittitas County COMPAS 


There are presently no structures on the property apart from a bridge spanning the unnamed creek. A gravel 


drive runs from the entry gate on Parke Creek Road over the bridge but not further into the property, although 


informal tracks run deeper into the parcel. Vegetation outside of the shrub-steppe area is mostly mown pasture 


grasses with scattered occurrences of soft rush (Juncus effusus), bulrush (Typha latifolia), and thistle (Cirsium 


sp.), as well as small clusters of Pacific willow (Salix lucida) along the creeks.  


3 METHODS 


3.1 Documentation 
A documentation search was conducted and included local inventories, the Washington Department of Fish and 


Wildlife (WDFW) Priority Habitats and Species (PHS) database, state, and federal threatened and endangered 


species lists, the National Wetland Inventory (NWI), WDFW’s SalmonScape database, and Natural Resources 


Conservation Service (NRCS) soils maps. 


3.2 Field Study 
We investigated all areas east of the onsite streams and within 300 feet of the proposed ponds. Methodology 


used for wetland determination was that of the Washington State Department of Ecology’s (Ecology) Wetland 


Identification and Delineation Manual (Manual) and Arid West Regional Supplement.  Soil, hydrology, and 


Subject property 


boundary (approx.) 


in yellow 


Evaluation 


area in red 
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vegetation were examined throughout the property to determine whether they fit criteria set forth in the 


Manual. Data were recorded at five of these points, marked with orange flagging. Data forms are included in this 


report as Appendix A.  Wetlands were rated using Ecology’s 2014 update of the Washington State Wetland 


Rating System for Western Washington.  


4 CRITICAL AREAS AND HABITAT 


4.1 Wetlands 
County and national (National Wetland Inventory (NWI)) databases indicate the presence of a palustrine 


emergent wetland in roughly the center of the property. Its depicted location is in the area surrounding a 


defunct above-ground pipe, which presumably discharged water historically (Figure 2). The area was 


investigated thoroughly for evidence of wetland vegetation, soils, and hydrology. Data were collected in a small 


part of the area that supported wetland facultative vegetation, specifically soft rush and bulrush (DP 5 in Figure 


3). Soils are highly compacted, very dark grayish brown (10YR 3/2) loam, and no evidence of wetland hydrology 


was observed. The entire area has been heavily grazed by cows.  


It is not unusual that the NWI denotes a wetland where one does not occur. The inventory in this area is likely 


based on aerial photographs which may be deceiving due to the past presence of discharge water. As well, none 


of the site soils on the NRCS survey are hydric.  Based on field observations and collected data, the area 


identified in the NWI does not meet wetland criteria are put forth in the Manual. 


 
Figure 2.  Defunct drainage pipe and area depicted as wetland in NWI. 
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Figure 3. Data point and critical areas locations.  


Two small areas meeting wetland criteria were identified. The first point (DP1 in Figure 3) is fully within the 


OHWM of the easternmost stream and less than 10,000 sf in area, and any regulatory or functional buffer, if 


applied, would be full contained with the stream’s 100-foot buffer. The second area meeting wetland criteria is 


mostly offsite but extends into the northeast corner of the subject property (DP 3 in Figure 3).  Figure 4 is a 


photograph taken from the south edge of this wetland. The wetland is on a very gradual slope, drains to the 


south, and is fed by groundwater, precipitation, and a seep. Vegetation consists of soft rush, bulrush, and 


common couch (Elymus repens). Soils are black (10YR 2/1) silt loam with an approximately 2% occurrence of 


strong brown (7.5YR 4/6) redoximorphic features (concentration). Surface water, saturation, and a high (10-


inch) water table were present in various locations within the wetland during the site visit. The wetland rates as 


Category IV (14 points) using the slope HGM, and is well below the 1-acre threshold for wetlands of any category 


requiring buffers (Kittitas County Code (KCC) 7A.04.020). As well, the edge of the wetland is more than 200 feet 


from the proposed ponds, and thus beyond all regulatory buffers for all wetland categories.  For these reasons, 


the wetland will not be impacted by development actions and was not flagged. 


Areas along the onsite streams (see Section 4.3) that support wetland facultative vegetation were investigated 


for the presence of associated wetlands. No areas met hydrology criteria, and no areas with wetland vegetation 


or soils occurred outside of the streams’ ordinary high water marks (OHWM).  Figure 5 depicts the approximate 


locations of streams, wetlands, and proposed ponds. Note that the ponds and streams are accurately depicted 


on the included plan set. The PHS polygons are shown in Appendix B. 
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Figure 4.  Grazed wetland located partially on the subject parcel. The wetland extends to the edge of the small trees in the background. 


4.2 Streams 
Ordinary high water marks (OHWM) of the two streams on the property were surveyed and are shown on the 


site plan and estimated in Figure 5. The Washington Department of Natural Resources classification of Parke 


Creek is Type 2.  The most restrictive buffer for a Type 2 stream, 100 feet, has been applied to both streams 


Kittitas County Code (KCC) (17A.07.010.2).  As depicted in the included plans, the proposed ponds are located 


outside of these buffers.  


A graveled road over an existing informal track is necessary to provide access to the ponds. This will extend from 


the existing gravel lot and stream crossings eastward across the stream buffer. No impact to the streams is 


expected, and the footprint is presently highly compacted soil and has been used as an informal road in the past.  


As well, the remaining buffer is essentially expanded in all other areas, most of which support more native 


vegetation than the road area, providing a more than compensatory area in additional buffer.  The averaging 


meets the requirements of KCC 17A.07.010.5 in that: 


a) The averaging is necessary to avoid an extraordinary hardship to the applicant caused by circumstances 


peculiar to the property, as no other reasonable access exists and the property could otherwise not 


support any use. 


b) The riparian habitat contains variations in sensitivity due to existing physical characteristics. As 


described, grazing and vehicular use of the property have resulted in varying soil and vegetative 


characteristics. 
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c) The proposed use would be located adjacent to areas where buffer width is reduced, and that such land 


uses will not have a significant adverse impact to the habitat and its buffer; the proposed ponds are 


situated outside of the regulatory buffers and also avoid the intact shrub-steppe habitat and slopes. 


d) That buffer width averaging will not adversely impact riparian habitat functions and values. The road will 


not be paved and is confined to the width necessary. As stated, it avoids sensitive and intact native 


habitat. 


  
Figure 5. Critical areas locations (approximate) on subject property.  See plan set for surveyed locations. 


4.3 Priority Habitats and Species 
In addition to rainbow trout (Oncorhynchus mykiss) in Parke Creek and the area identified on the NWI database, 


a PHS polygon for terrestrial habitat (shrub-steppe) and masked data for golden eagle (Aquila chrysaetos) 


habitat are depicted within the parcel (Appendix B).  The proposal avoids intrusion into the shrub-steppe 


habitat. Masked habitat in the PHS database does not identify actual occurrences, and the subject parcel does 


not contain suitable nesting or roosting sites for the species. No impacts to the species due the proposed ponds 


is expected. 


Subject property 


boundary 


(approx.) in 


yellow 


Evaluation 


area in red 


Proposed storage 


ponds and access 


(approx.) 


Areas meeting 


wetland criteria 


(approx.) 


Streams 


(approx.) 
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4.4 Non-Critical Area Habitat 
The whole of the property excluding the streams, wetlands, bridge, and gravel drive is heavily grazed pasture 


with a mix of blue grasses (Poa sp.), wheatgrass (Agropyron sp.), common couch grass, common weedy 


herbaceous species, and heavily browsed willow (Salix sp.) saplings. Soil and hydrology information in areas not 


meeting wetland criteria is detailed on the data forms for DP 2, DP 4, and DP 5 in Appendix A.
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Sheet1

		SE-20-00003 Brown and Jackson Lagoon Ponds Comment Matrix



		Comment Author				Comment Summary								Applicant Response Summary								Staff Response



		Kittitas County CDS (Building)				Any buildings or structures will need a building permit and must comply with the most current adopted codes and standards for Washington State and Kittitas  County								At this time, Brown & Jackson does not plan to construct any buildings or structures as part of the proposal.  However, Brown & Jackson agrees that if any buildings or structures are planned, it will obtain the appropriate building permits from Kittitas County and will comply with the codes and standards for Washington State and Kittitas County.



		Department of Archaeology & Historic Preservation				The proposed project location has been identified of having high potential for archaeological resources.  DAHP has recommended a professional archaeological survey of the project areas prior to ground disturbing activities.  Consultation with concerned Tribes is recommended regarding cultural resource issues.  Section 106 of the National Historic Preservation Act must be followed if any federal funds or permits are associated with this proposal.								Plateau Archaeological Investigations (Plateau) conducted a cultural resource survey of the Property. A letter summarizing Plateau's methodology, observations, findings and recommendations was attached to Brown & Jackson's response to comments as Exhibit C. The cultural resource survey identified an area of precontact lithic scatter. Brown & Jackson’s engineers are in the process of modifying the pond design to entirely avoid impacts to this area. In addition, all ground-disturbing activities associated with the project will be carried out under the guidance of an inadvertent discovery plan.  No federal funds or permits are associated with this proposal; therefore Section 106 NHPA is not applicable.



		State of Washington Department of Children, Youth, and Families				DCYF stated their concerns for the proposal within close proximity of the Parke Creek community facility without sufficient evaluation of whether it is an authorized use, expressed further concern with the potential environmental impacts and human health and safety concerns and requests further and more specific analysis of the environmental impacts such proposal would create, such as odor impacts, aerosolization of septage from the ponds and land application.  DCYF is not in support of the project  or the issuance of an MDNS and requested denial of the proposal.								Regarding authorized land use, please see Brown & Jackson's response to comments at pages 3-4.  
Regarding concerns over odor from the storage ponds or land application, please see Brown & Jackson's response to comments at  pages 2-3.



		Kittitas County Public Health				KCPH referenced KCC 13.04.200(5) requiring a sewage lagoon utilized to dump the contents removed from septic tanks or any other sewage collection receptacles would be subject to the Health Officers approval before any waste could be dumped and stored at the location.  Concerns were raised in regards to areas of surface and ground water and the need for Vector control established along the collection sites proximity to eisting residences, along with a mitigation plan including preventative measures to protect environmental health issues.								Brown & Jackson will seek KCPH authorization prior to beginning use of the proposed storage ponds and will comply with the applicable requirements of KCC 13.04.200(5).



		Kittitas Reclamation District/ Cascadia Law Group				Cascadia Law Group provided codes that support the proposed use is not an authoried use in the Agriculture 20 zone and argue it is categorized as wastewater treatment, not authorized in the A-20 Zone.  Cascadia Law Group stated that the proposed activity would better serve the community and county by using the county landfill and receiving facility for property treatement and handling, or an alternate site should be identified, due to the safety concerns regarding health, water and environmental concerns.         The Kittitas Reclamation District stated that the subject proposal is severly lacking in scope of impacts on environment, KRD infratructure, and downstream irrigators.  They voice concern over the irrigation water provided to agriculture downstream from the proposed project and the potential impacts the septage would have on the KRD canal through various potential pathways.  KRD does not believe the project to be an authorized use in the agricultural zone.                                                                                                                    								Regarding authorized land use, please see Brown & Jackson's response to comments at pages 3-4.
Regarding concerns over odor, please see Brown & Jackson's response to comments at  pages 2-3.
Regarding concerns over potential surface water or groundwater impacts,  land application methods, timing, and location, please see Exhibit A to Brown & Jackson's response to comments.



		Kittitas Valley Fire and Rescue				KVFR defers to Kittitas County Fire Marshal for Fire Code matters.  During construction, KVFR needs to understand any traffic impacts and be notified if they envision confined space rescue needs.								Brown & Jackson will provide notification to KVFR in the event that confined space rescue needs are anticipated.
Regarding anticipated traffic impacts, please see Brown & Jackson's response to comments at page 4.



		Kittitas County Public Works				KCPW commented on the requirements for the following: Commercial Access, Private Bridge, engineered stormwater requirements, Haul Road agreements, and the floodplain.								Brown & Jackson will comply with the applicable requirements and work with KCPW to obtain any applicable permits prior to operation.

		Operating Engineers Regional Training Program				Stated their full opposition to an approval of the SEPA application and moving forward with the proposed project in this location.  The fully functional training facility will be adversely affected by the emissions associated with the proposed ponds.								Regarding concerns over odor, please see Brown & Jackson's response to comments at pages 2-3.





		Washington State Fish and Wildlife				WDFW commented on the likely hood of needing a Hydraulic Project Approval for improvemet to the roadway and/or water crossings and additional work associate with construction of the storage ponds.  More detailed drawings will be needed to show the elevations of each proposed element relative to the surrounding water bodies.  Numerous "Fish and Wildlife Habitat Conservation Areas" are near the proposed project and need to be taken into consideration.  WDFW recommends: a qualified professioal identify all critical areas and potential impacts and necessary mitigation measures, A full hydraulic and hydrologic resport for WDFW's review be completed prior to approval of the project,  Installation of permanent fencing of the riparian habitats and the planting of riparian species along the banks.								Brown & Jackson retained an Avia Environmental Consulting (Avia) to perform the appropriate survey for wetlands and critical areas. Avia's report is attached to Brown & Jackson's response to comments as Exhibit B.



		Washington State Department of Ecology				DOE recommends the County request a wetland investigation be conducted prior to determination								Brown & Jackson retained an Avia Environmental Consulting (Avia) to perform the appropriate survey for wetlands and critical areas. Avia's report is attached to Brown & Jackson's response to comments as Exhibit B.



		Yakama Nation Cultural Resources Program				Yakama Nation CRP is requesting an archaeological survey be completed for this proposal								Plateau Archaeological Investigations (Plateau) conducted a cultural resource survey of the Property. A letter summarizing Plateau's methodology, observations, findings and recommendations was attached to Brown & Jackson's response to comments as Exhibit C. The cultural resource survey identified an area of precontact lithic scatter. Brown & Jackson’s engineers are in the process of modifying the pond design to entirely avoid impacts to this area. In addition, all ground-disturbing activities associated with the project will be carried out under the guidance of an inadvertent discovery plan. 



		Alison R. Shriner, Axman Farms, Barry Brunson, Bill Stansbery, Bob & Cindy Knudtson, Bruce & Zoe Katocs, Carolyn Fein & Ian Halcott, Clinton Van de Venter, Dale & Susan Beach, Dale Brusius, Darin Dodd, David & Georgia Arnold, David A. Mowat, David Yound, Debbie Young, Deena Pruatt, Dennis & Jo Bunger, Diane Roznik, Don & Barbra Weber, Don Shriner, Gayl Curtiss, GT Farms LLC, Herman & Cheryl Cornelius, Jeff and Leslie Bray, Jennifer & David Martin, Jennifer Beaulieu, Jennifer Orcuctt-Patteson, Jenny Webber, Jesse Cox, Jim & Diane Skaggs, Jim & Mary Kelly, Joe H. Paul, Karlin Ekberg, 				Stated their concerns for Health of the local community, Air pollution, property values, ground water, the requirement for wastewater holding tanks, water runoff and the impacts a leak would have on ground water and well water, runoff from the now in the mountains and flooding, the lack of wildlife identified in the application, the lack of the Spill Response Plan referenced in the appication along with the Department of Ecology's General Biosolids Permit filed by Brown & Jackson, ph level testing methods of the biosolids and  land application procedures, suggested that septage lagoons do not fit the spirit of the Agriculture Zone. 								Regarding authorized land use, please see Brown & Jackson's response to comments at pages 3-4.
Regarding concerns over odor, please see Brown & Jackson's response to comments at pages 2-3.
Regarding concerns over potential surface water or groundwater impacts; land application methods, timing, and location; spill response; and compliance with Ecology's General Biosolids Permit, please see Exhibit A to Brown & Jackson's response to comments.



		Kathy Hull, Kelly Schott, Kenneth F. Jochimsen, Kevin & Megan Haydon, Larry Best, Larry Lowther, Lucinda Anderson, Mark Patteson, Mary Ann Hawk, Meghan Anderson, Michelle Adams, Nels & Char Sorenson, Norm Peck, Old Vantage Hwy and Park Creek Residents c/o Gary Bye, Paul & Judy Kjosness, Rodney & Janielle Paul, Sage & Kimmi Shelton, Sandy Braden, Sara Moorehead, Scott & Kay Shelton, Shawn & Chery Byers, Sky & Karri Shelton, Steve & Bonnie Hendrickson, Sylvia Shriner, Tom & Julie O'Neill, Toni Taylor, Trinity Farms - Mike Forman, Venture Farms - Harland & Jody Radomske, Verne & Mary Rainey, 				Stated their concerns for Health of the local community, Air pollution, property values, ground water, the requirement for wastewater holding tanks, water runoff and the impacts a leak would have on ground water and well water, runoff from the snow in the mountains and flooding, the lack of wildlife identified in the application, the lack of the Spill Response Plan referenced in the appication along with the Department of Ecology's General Biosolids Permit filed by Brown & Jackson, ph level testing methods of the biosolids and  land application procedures, suggested that septage lagoons do not fit the spirit of the Agriculture Zone.								Regarding authorized land use, please see Brown & Jackson's response to comments at pages 3-4.
Regarding concerns over odor, please see Brown & Jackson's response to comments at pages 2-3.
Regarding concerns over potential surface water or groundwater impacts; land application methods, timing, and location; spill response; and compliance with Ecology's General Biosolids Permit, please see Exhibit A to Brown & Jackson's response to comments.
Regarding wildlife and critical areas, please see Avia Report attached as Exhibit B to Brown & Jackson's response to comments.






















































SEPA Application (SE-20-00003) 


Exhibit A 


Brown & Jackson’s submitted application for General Permit 
for Biosolids Management (Biosolids Permit)







2015 Application for Coverage Under the General 
Permit for Biosolids Management


ECY 070-124 (12/2017) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Waste 2 Resources Program  


360-407-6900. Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 
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1. Facility Information 


Name of Facility Brown & Jackson


Owner Brown & Jackson, Inc. 


Ownership Status  Federal     State      Local      Private      Other: 


Physical Address Access near the intersection of Parke Creek Road & Christensen Road 


In Ellensburg, WA 


Mailing Address 107 North Main Street, Ellensburg, WA 98926 


Permit Number Pending Approval 


2. Facility Contacts 


Primary Contact Responsible Official 


Name Rikki Schmitt Tyler Schmitt 


Title Office Manager President 


Phone O: 509-925-1564  


C:509-929-4785 


O: 509-925-1564  


C: 509-929-1705 


Email brownandjackson107@gmail.com tyschmitt128@gmail.com


3. Facility type (check all that apply) 


 Major sewage treatment facility (design flow of >1 mgd or serving a population of >10,000) 


 Minor sewage treatment facility (design flow of <1 mgd and serving a population of <10,000)


 Class I sewage treatment facility (have a pretreatment program or designated as Class I) 


 Composting facility (receive biosolids or sewage sludge for composting) 


 Septage management facility (land apply or prepare septage for land application) 


 Beneficial use facility (receive biosolids from others for direct land application) 


Lagoon facility (all solids are stored in lagoons)


Out-of-State (importing material to a facility within Washington State)


 Other—describe: 
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360-407-6900. Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 
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4. Other Permits (check all that apply) 


 National Pollutant Discharge Elimination System (NPDES) – Permit Number: 


 State Waste Discharge – Permit Number: 


 National Emission Standards for Hazardous Pollutants Preconstruction 


 Prevention of Significant Deterioration Program


 Ocean Dumping  Nonattainment Program 


 Stormwater Discharge  Underground Injection Control Program


 Dredge or Fill  Hazardous Waste Management Program


 Other – Describe: None


5. Pathogen Reduction (check all that apply; see WAC 173-308-170 or WAC 173-308-270[3])


Class A Class B


 Alternative 1 (time/temperature)  Alternative 1 (7 samples)


 Alternative 2 (pH/time/temperature/% solids) Alternative 2
(process to significantly reduce pathogens 


[PSRP])


 Aerobic digestion 


 Air drying 


 Anaerobic digestion 


 Composting 


 Liming (septage, see below)


Alternative 3
(process to further reduce pathogens [PFRP])


 Composting               Heat drying 


 Heat treatment         Pasteurization 


 Beta ray irradiation  Gamma ray 
irradiation 


 Thermophilic aerobic digestion 


 Alternative 4 (PFRP equivalent)  Alternative 3 (PSRP equivalent)


Septage  Sent for Further Treatment


  Injection 


  Incorporation  Did not meet requirements (explain):


  pH stabilization
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6. Vector Attraction Reduction (see WAC 173-308-180 or WAC 173-308-270[3])


Alternative 1 (38% volatile solids reduction)


 Alternative 1a (bench test-anaerobic )


 Alternative 1b (bench test-aerobic)


  Alternative 4 (pH stabilization)


  Alternative 5 (>75% solids)


  Alternative 6 (>90% solids)


  Alternative 2 (SOUR)   Alternative 7 (injection)


  Alternative 3 (aerobic process)   Alternative 8 (incorporation)


 Sent for Further Treatment   Did not meet requirements (explain):


7. Pollutants (not applicable to septage unless required by permit; see WAC 173-308-160)


Number of pollutant monitoring events in the past year: N/A 


Pollutants Exceeding Table 1 or 3 Values: N/A 


8. Process, Production & Storage 


How are your biosolids 
produced and managed? 


Biosolids are composed of septage that Brown and Jackson pumps 
from various local residential and commercial septic tanks. 
Biosolids are to be placed in storage ponds, and then land 
applied in the designated areas once a year. 


Planned Changes?  No known planned changes 


Average Production  


(+/- 10 dry tons) 


EST. 94.2 Dry Tons; Assuming 2% solids in septage 


How often and what time of 
year testing conducted? 


Testing occurs once a year, prior to land application 


Who hauls your biosolids? Brown & Jackson will be hauling the biosolids to the site from a 
variety of residential and commercial sources 


Where do your biosolids go? 
How much?


Biosolids will be stored in a series of ponds that are designed hold 


1.13 Million gallons of biosolids 


If you are not a Lagoon Facility proceed to Section 9 (all lagoon facilities must answer the 
following)







2015 Application for Coverage Under the General 
Permit for Biosolids Management


ECY 070-124 (12/2017) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Waste 2 Resources Program  


360-407-6900. Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 


4


Date of last measured depth. 


How much has accumulated? 


N/A, storage ponds have not yet been constructed 


When was the last dredging 
event? 


N/A 


Do you plan to dredge during 
this permit cycle? 


Yes, Once a year 


9. Attachments (Check off each requirement for your facility type)


Wastewater Treatment Plants that DO NOT Land Apply Biosolids 


Vicinity Map. The map must extend at least 1 mile around the perimeter of the facility and 
any associated treatment or storage facilities. The map must also show the location and 
means of access.


Facility Schematic. The Facility Schematic must show how you process and/or manage 
biosolids. 


  State Environmental Policy Act (SEPA). The act of applying for coverage under this permit triggers a 
requirement for review under SEPA. This does not necessarily mean that a new SEPA threshold determination will 
be required.


Contingency Plan. Describe your plans for handling biosolids in the event that your 
biosolids cannot be sent to their usual end use location or fail to meet quality goals. 
 N/A. We have long-term treatment (lagoons). 


  Biosolids/Soil Sampling & Analysis Plan (SAP). A Biosolids/Soil Sampling and Analysis Plan 
is required when you sample your biosolids and land application site(s). 
 N/A. We have long term treatment or send for further treatment. 


Analytical Data. The past two years of data related to your biosolids, land application site 
soil, and/or land application site waters. 
 N/A. We have long term treatment or send for further treatment and have no data.


  Spill Prevention & Response Plan. Required if you or your agent transport your biosolids.


Wastewater Treatment Plants that Land Apply Biosolids 


Vicinity Map. The map must extend at least 1 mile around the perimeter of the facility and 
any associated treatment or storage facilities. The map must also show the location and 
means of access.


Facility Schematic. The Facility Schematic must show how you process and/or manage 
biosolids. 
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Contingency Plan. Describe your plans for handling biosolids in the event that your 
biosolids cannot be sent to their usual end use location or fail to meet quality goals. 
 N/A. We have long-term treatment (lagoons). 


Analytical Data. The past two years of data related to your biosolids, land application site 
soil, and/or land application site waters.  


  Spill Prevention & Response Plan. Required if you or your agent transport your biosolids.


  Biosolids/Soil Sampling & Analysis Plan (SAP). A Biosolids/Soil Sampling and Analysis Plan is required when 
you sample your biosolids and land application site(s).


Site Specific Land Application Plan (SSLAP). Required for every site where non-exceptional quality biosolids 
are applied. 


General Land Application Plan (GLAP). To maintain the option of proposing new sites for 
applying non-exceptional quality biosolids during the term of this permit. 


  State Environmental Policy Act (SEPA). The act of applying for coverage under this permit 
triggers a requirement for review under SEPA. This does not necessarily mean that a new 
SEPA threshold determination will be required. 


Public Notice. Depending on your operation you may be required to conduct Public Notice 
as part of submitting this application. 


Beneficial Use Facilities 


Vicinity Map. The map must extend at least 1 mile around the perimeter of the facility and 
any associated treatment or storage facilities. The map must also show the location and 
means of access.


  Spill Prevention & Response Plan. Required if you or your agent transport your biosolids.


Analytical Data. The past two years of data related to your biosolids, land application site 
soil, and/or land application site waters. 


  Biosolids/Soil Sampling & Analysis Plan (SAP). A Biosolids/Soil Sampling and Analysis Plan is required when 
you sample your biosolids and land application site(s).


Site Specific Land Application Plan (SSLAP). Required for every site where non-exceptional quality biosolids 
are applied. 
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General Land Application Plan (GLAP). To maintain the option of proposing new sites for 
applying non-exceptional quality biosolids during the term of this permit. 


  State Environmental Policy Act (SEPA). The act of applying for coverage under this permit 
triggers a requirement for review under SEPA. This does not necessarily mean that a new 
SEPA threshold determination will be required, but any decisions regarding what is needed 
in order to comply with SEPA must be made by the SEPA Lead Official. 


Public Notice. Depending on your operation you may be required to conduct Public Notice 
as part of submitting this application. 


Other 


Temporary Disposal Plan. Required if you dispose sewage sludge in a landfill on a 
temporary basis (see WAC 173-308-300(8)). 


 N/A. We do not send (or plan to send) any sewage sludge to a landfill. 


10. Certification Statement (must be signed by the Responsible Official listed above) (see 
WAC 173-308-310)


 “I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations.”


Responsible Official Signature    Date 


Responsible Official Name and Title , 











Subject: Re: Progress - Brown & Jackson Ponds
From: Rikki SchmiƩ <rikkischmiƩ1@gmail.com>
Date: 6/3/2020, 9:24 AM
To: BriƩney Oliver <boliver@wpeinc.net>


Good morning BriƩney-


Here is our Spill PrevenƟon & Response Plan


Our ConƟngency Plan for septage that does not meet our quality standards will be taken to the Kiƫtas Solid
Waste facility, where we currently dump all of our material. Quality standards will be assessed by our pumping
technician. If the load has an excessive amount of 'fog' i.e. fats, oils, or grease we will take the load to the Kiƫtas
County Solid Waste Facility. In the occasion that we pump leachate, we will take that to the Kiƫtas County
Leachate Pond. 


Let me know if I need to clarify anything further. 


Thanks
Rikki


On Tue, Jun 2, 2020 at 7:47 AM BriƩney Oliver <boliver@wpeinc.net> wrote:


Rikki,


A couple of more quesƟons for you:


1. Do you guys have a current "Spill PrevenƟon and Response Plan"? and Can you please send me a copy?


2. We have to include a conƟngency plan that describes your plans for handling biosolids in the event that your
biosolids cannot be sent to their usual end use locaƟon (i.e. planned land applicaƟon) or fail to meet quality
goals. Nathan menƟoned that in the event you cannot land apply the plan is to transport to Kiƫtas County
Biosolids Management Facility. Can you provide any more details or processes regarding this?


Thank you,


Brittney Oliver, P.E.


WESTERN PACIFIC ENGINEERING & SURVEY, INC.
 PIONEER WAY PROFESSIONAL CENTER
 1328 E, HUNTER PLACE
 MOSES LAKE, WASHINGTON 98837


 Phone: (509)765-1023
Fax: (509)765-1298


On 6/1/2020 12:39 PM, Rikki SchmiƩ wrote:


107 North Main Street is the billing and physical address for Brown & Jackson


Re: Progress - Brown & Jackson Ponds  







Brown & Jackson Septic/Portable Toilets 
Spill Prevention & Response Plan 
 
This spill prevention/Response Plan is being submitted as required by the General 
Permit for Biosolids Management. Brown & Jackson hauls septage daily to 4G Farms 
located on Parke Creek Road in Ellensburg, WA. Kittitas County Parcel No. 295134. 
Septage is discharged to septage lagoons through a screen on the property and land 
applied on the same parcel.  
 
Haul routes for our vehicles to access the Parke Creek Property 
There are multiple Haul Routes to access 4G Farms. Due to the fact that our septic 
technicians pump all throughout the county multiple routes will be used. 
  
1)East on Vantage Hwy-North on Naneum Rd-East on Lyons Rd- South on Fox Rd-East 
on Christensen Rd-Parke Creek Rd 
2)East on Vantage Hwy-North on Fox Rd-East on Christensen Rd-Parke Creek Rd 
3)East on Vantage Hwy-North on Parke Creek Rd 
 
Spill Prevention Measures 
To minimize the possibility of a spill, Brown & Jackson has implemented the following 
measures: 


● All vehicles are regularly inspected and serviced. 
● Drivers never exceed the posted speed limit and only travel at speeds 


appropriate for current road conditions. 
● Vehicles guaranteed “leak-proof” upon purchase and regularly examined to 


ensure no leaking occurs.  
 


Equipment to Address A Spill 
In order to promptly and properly respond to a spill all Brown & Jackson transportation 
vehicles will be equipped with the following: 


● A copy of the current Spill Prevention & Response Plan 
● A cell phone 
● Gloves and personal safety equipment 
● A shovel 
● Plastic bags 
● Bagged hydrated lime, or other type of diluted bleach solution 


 
 
 
 







Brown & Jackson Septic/Portable Toilets 
Spill Prevention & Response Plan 
Spill Response Measures 
In the event of a spill, the following measures will be taken: 
 


1. Place reflective traffic cones along the roadway leading up to the spill (use flares 
if needed).  


2. If the spill poses a risk to public or environmental health or is odorous, use 
hydrated lime to cover exposed septage.  


3. If the spill is large, contact the Brown & Jackson staff to have them contact a 
local excavation or pumping company to excavate or pump all biosolids and 
place back into the hauling truck. 


4. If the spill is on a state or interstate roadway and may obstruct traffic for an 
extended period, contact the appropriate Department of Transportation regional 
office.  


5. Contact the biosolids coordinator at the Department of Ecology’s Central 
Regional Office as soon as possible, but not more than 24 hours following the 
spill. Unless waived by Ecology, submit a written explanation of the spill within 5 
days. The written explanation must include the following:  


a. A description of the spill and its cause.  
b. The exact date and time of the spill, and, if it has not been cleaned-up, the 


anticipated time when cleanup will occur.  
c. Steps taken or planned to reduce, eliminate, and prevent recurrence of 


spills.  
6. Contact the appropriate staff at the local health department in the county where 


the spill occurs.  
7. If a spill may have affected natural resources other than fish or wildlife, contact 


the appropriate Department of Natural Resources regional office.  
8. If a spill may have affected fish or wildlife, contact the appropriate Department of 


Fish and Wildlife regional office.  
 
 
 
 
 
 
 
 
 
 







Brown & Jackson Septic/Portable Toilets 
Spill Prevention & Response Plan 
 
Contacts: 
Emergency: 911 
Tyler Schmtt-Brown & Jackson: 509-929-1705 
Department of Ecology-Central Regional Office: 509-575-2490 
Department of Ecology-Canming Xiao: 509-575-2842 
Department of Ecology, Biosolids Coordinator, Kyle Dorsey (contact regardless of 
location of spill): 360-407-6393 
Kittitas County Health Department: 509-962-7515 
Washington State Patrol/Ellensburg Office: 509-925-5303 
Kittitas County Sheriff's Office: 509-962-7525 
Department of Transportation: 509-962-9874 
Department of Natural Resources: 509-925-8510 
Department of Fish and Wildlife-Jennifer Nelson: 509-961-6639 
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Introductory Information 


 


The proposed site is approximately 200 total acres and is located northeast of the town of 


Kittitas, WA. The GPS coordinates are:  47.011003N, -120.319585W.  The topography of the 


field is generally south facing with predominantly gentle slopes (0-3%) with some areas of 


moderate to steep slopes (5-30%).  Park Creek runs through the property from north to south.  


Site elevation is 2190ft at the highest point on the NE corner of the site and 2053ft on the south 


end.   


The northwest corner of the field been pasture for cattle, and there is an area to the south east 


of that with irrigation that was farmed many years ago.  The east half of the site is native 


ground with sagebrush and native perennial bunch grasses and will likely not be used/suitable 


for septage application.  The dominant soil series on the site is a Terlan-Durtash-Selah complex.  


This accounts for 47.4% of the acreage while the Wipple, Nitzel, Mitta, and Weirman series 


comprises the rest.  These series are differentiated mostly by the slope and fraction of 


course/cobbly rock material in the topsoil.  The Terlan-Durtash-Selah complex that lies north of 


the creek is very rocky/cobbly and would be difficult to use as farm ground (other than animal 


pasture).  The best area for application is the Nitzel and an area of Terlan-Durtash-Selah 


complex on the south end of the property; an area of approximately 70acres.  The soil in this 


area is at least 2ft deep with less rock and gentle slopes.  The site contains no debris or fill, and 


a water table was not apparent in any of the test cores.   


According to the suitability rating from the USDA-NRCS Web Soil Survey, classification for use as 


a land application of municipal sewage sludge site is “very limited” for the soils on the property.   


The attached documents contain soil series maps, use ratings for septic drain fields, taxonomic 


and unit descriptions for the area of interest.  These documents were obtained from the USDA-


NRCS Web Soil Survey website.   


 


Crop Management Plan 


The purpose of land application of process water is to treat the water in a way that not only 


safeguards surface and groundwater, but also makes beneficial use of the water and any 


included plant nutrients.  To achieve this, the input of constituents to the lands must match the 


uptake or consumption of the constituents by crops and soil microorganisms. This process 


consists of first, measuring the output of process water constituents and, second, measuring 


the constituent removal rate for the crops harvested.  The net loading rates are calculated as 


the difference between additions and removals.  When planning the loading rates in 


commercial crop production fields, the nutrients applied in commercial fertilizers and the 


residual nutrients left in the soil from previous activities must be included in the accounting 







process.  Annual soil testing is used to monitor concentrations of the constituents in the soil to 


predetermine the application of process water.   


The following tables show some potential crops and the amount of nutrient removal that can 


be expected at a given plant nutrient concentration (for nitrogen and salts) and yield, The 


amount that the crop needs to produce well, the supply available in the soil (based on test 


data) and lastly application rates to maintain land application goals.   


 


 


Table 1 gives typical yield and crop nutrient concentrations for common land application crops.  


The concentration values are based on typical analyses of the crops from central Washington.   


 


Table 2     Lbs/acre Removed 


      DM Nitrogen Ash 


Alfalfa   7200 230 792 


Soft Wheat   3864 93 73 


Hard Wheat   3312 86 73 


Grass Hay   4500 68 72 


Grazing     1258 20 20 


            


Table 2 is the amount of nitrogen and salts (ash) that the crop will remove in harvested material 


based on the yield and concentration data from Table 1.  This data should not be used 


exclusively to determine application rates.  For example, Hard Wheat removes 86 lbs N/acre, 


but applying nitrogen at this rate is insufficient and will not maximize crop yield.  This is the 


amount removed in the grain and the nitrogen needed to grow stalks, leaves and other plant 


parts is not included here.   


  


Table 1


Potential


Crop Yield Units % DM % Nitrogen % Ash


Alfalfa 4 ton/acre 90 3.2 11


Soft Wheat 70 bu/acre 92 2.4 1.9


Hard Wheat 60 bu/acre 92 2.6 2.2


Grass Hay 3 ton/acre 75 1.5 1.6


Grazing* 0.74 ton/acre 85 1.6 1.6


* Assume 90 AUMs at 26.2 lbs  of dry matter intake per day







Table 3           


Nitrogen Agronomic Rate (lbs/acre) 


Alfalfa Legume crop--No additional N needed 


Soft Wheat 182 


Hard Wheat 198 


Grass Hay 130 


Grazing 100 


            


Table 3 shows the amount of nitrogen needed by a crop (beyond what is available in the soil) to 


produce the crop at the yields indicated in Table 1.  These are based on University guidelines for 


crop production based on soil analysis levels.   


  


 


This table shows the amount of available nitrogen that is currently present in the soil.  This was 


determined from samples collected on 4/29/2020 and is calculated as follows:  Sum of Test N 


(lbs/acre) = (1-3ft Nitrate (ppm) + 1ft Ammonium (ppm))*4 + 20*OM (%) 


 


 


Table 5 shows the nitrogen application rates for each crop in lbs/acre.  This is the nitrogen 


agronomic rate from Table 3, less the soil nitrogen supply in Table 4.  Because alfalfa is capable 


of producing its own nitrogen, there is no agronomic rate and the removal rate is used instead.  


Using the EPA calculation, gallons to be applied per acre per year are also given.  Lastly, the 


total volume per year (assuming 70 arable acres) that could be applied to each crop is shown 


for planning purposes.   


 


Table 4


Alfalfa


Soft Wheat


Hard Wheat


Grass Hay


Grazing


121


121


121


121


Soil Nitrogen Supply (lbs/acre)


121


Table 5 AAR*


gal/acre/year Total Gallons at 70 Acres


Alfalfa 88,462 6,192,308


Soft Wheat 23,462 1,642,308


Hard Wheat 29,615 2,073,077


Grass Hay 3,462 242,308


Grazing -8,077 -565,385


* EPA calculation (annual  appl ication rate = N/0.0026).  N is  the ni trogen needed by the crop.


-21


9


77


Nitrogen Application Rate (lbs/acre)


230


61







Recommendations 


Without a serious investment of time and money, I can’t see any of the area north of the creek 


being suitable for land application of septage and crop production.  The soil is very shallow and 


cobbly and will be incredibly difficult to till and plant.  It could obviously still be used as pasture 


ground, but then the nitrogen supplied by the septage would exceed what a grass pasture 


would need to grow.   


The area that has wheel lines and an old circle seems to be the most logical place to apply the 


septage.  The wheel line area soil is at least 3ft deep and would be productive, if responsibly 


managed.  Further, the area to the south (with the old circle) also has deeper soil (at least 2ft) 


and large rocks are less prevalent.  The total of this area is approximately 70 acres.  


Because alfalfa is a legume crop, it is a desirable choice for nutrient treatment.  In a 3-4 year 


rotation with wheat or a grass hay, the potential for nutrient loading beyond crops needs will 


be minimal given an expected annual volume of 1.2 million gallons.  The NRCS soil survey lists 


these soils as “very limited” based on flooding and depth to groundwater.  Based on the 


topography and soils of the site, I believe that application of septage is feasible if applied during 


the dry season (late spring to early fall).  There were not indications that the water table in this 


area was shallow and no sign of flooding was observed. 


  







Soil Analysis Results 


 


 


 


 


  


1:1 Walkley-Black Dry Comb. Olsen NH4OAc DTPA-Sorb. Amm. Repl.


pH Organic Matter Nitrate-N Ammonium-N Total N Phosphorus Potassium Sulfate-S CEC


Depth s.u. % mg/kg mg/kg % mg/kg mg/kg mg/kg meq/100g


0-12" 7.4 2.7 2.4 8.1 0.167 16 936 6 19.1


13-24" 8.3 1.7 3.9 2.4 0.117 5 557 1 20.2


25-36" 8.5 1.3 2.4 1.3 0.092 3 550 3 19.8


Sum of Tested N 121 lbs/acre


KCl


Brown & Jackson Land Application Site
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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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http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/

https://offices.sc.egov.usda.gov/locator/app?agency=nrcs

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951





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 
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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


52.1 25.9%


570 Wipple cobbly clay loam, 15 to 
30 percent slopes


3.0 1.5%


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


44.8 22.3%


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


7.4 3.7%


674 Durtash gravelly loam, 3 to 10 
percent slopes


40.6 20.2%


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


43.3 21.5%


869 Weirman complex, drained, 0 to 
5 percent slopes


10.1 5.0%


Totals for Area of Interest 201.3 100.0%


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.
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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
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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


Custom Soil Resource Report


24







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.


Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of 
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife 
Service FWS/OBS-79/31.


Federal Register. July 13, 1994. Changes in hydric soils of the United States.


Federal Register. September 18, 2002. Hydric soils of the United States.


Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.


National Research Council. 1995. Wetlands: Characteristics and boundaries.


Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_054262 


Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation 
Service, U.S. Department of Agriculture Handbook 436. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577 


Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580 


Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and 
Delaware Department of Natural Resources and Environmental Control, Wetlands 
Section.


United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of 
Engineers wetlands delineation manual. Waterways Experiment Station Technical 
Report Y-87-1.


United States Department of Agriculture, Natural Resources Conservation Service. 
National forestry manual. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/
home/?cid=nrcs142p2_053374 


United States Department of Agriculture, Natural Resources Conservation Service. 
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084 


25



http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084





United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242 


United States Department of Agriculture, Natural Resources Conservation Service. 
2006. Land resource regions and major land resource areas of the United States, 
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624 


United States Department of Agriculture, Soil Conservation Service. 1961. Land 
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf 


Custom Soil Resource Report


26



http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf





Land Application of Municipal Sewage Sludge—Kittitas County Area, Washington
(Brown & Jackson Application Site)


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey


5/4/2020
Page 1 of 7


52
09


10
0


52
09


20
0


52
09


30
0


52
09


40
0


52
09


50
0


52
09


60
0


52
09


70
0


52
09


80
0


52
09


90
0


52
10


00
0


52
10


10
0


52
10


20
0


52
10


30
0


52
10


40
0


52
10


50
0


52
09


10
0


52
09


20
0


52
09


30
0


52
09


40
0


52
09


50
0


52
09


60
0


52
09


70
0


52
09


80
0


52
09


90
0


52
10


00
0


52
10


10
0


52
10


20
0


52
10


30
0


52
10


40
0


52
10


50
0


703200 703300 703400 703500 703600 703700 703800 703900 704000 704100 704200


703200 703300 703400 703500 703600 703700 703800 703900 704000 704100 704200


47°  1' 1'' N
12


0°
  1


9'
 3


8'
' W


47°  1' 1'' N


12
0°


  1
8'


 4
5'


' W


47°  0' 13'' N


12
0°


  1
9'


 3
8'


' W


47°  0' 13'' N


12
0°


  1
8'


 4
5'


' W


N


Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 10N WGS84
0 350 700 1400 2100


Feet
0 100 200 400 600


Meters
Map Scale: 1:7,220 if printed on A portrait (8.5" x 11") sheet.


Soil Map may not be valid at this scale.







MAP LEGEND MAP INFORMATION


Area of Interest (AOI)
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Soils
Soil Rating Polygons
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Soil Rating Lines
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Soil Rating Points
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Not rated or not available


Water Features
Streams and Canals
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Interstate Highways
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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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Land Application of Municipal Sewage Sludge


Map unit 
symbol


Map unit name Rating Component 
name (percent)


Rating reasons 
(numeric 
values)


Acres in AOI Percent of AOI


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


Very limited Terlan (40%) Slow water 
movement 
(1.00)


52.1 25.4%


Depth to 
cemented pan 
(1.00)


Droughty (1.00)


Slope (0.16)


Durtash (35%) Slow water 
movement 
(1.00)


Depth to 
cemented pan 
(1.00)


Droughty (1.00)


Slope (0.16)


Selah (20%) Slow water 
movement 
(1.00)


Depth to 
cemented pan 
(0.99)


Droughty (0.83)


Slope (0.16)


570 Wipple cobbly 
clay loam, 15 
to 30 percent 
slopes


Very limited Wipple (85%) Slope (1.00) 3.2 1.6%


Slow water 
movement 
(1.00)


Cobble content 
(0.98)


Droughty (0.39)


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


Very limited Nitzel, gravelly 
substratum 
(90%)


Flooding (1.00) 45.4 22.1%


Depth to 
saturated zone 
(0.89)


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


Very limited Mitta, flooded 
(85%)


Flooding (1.00) 7.8 3.8%


Depth to 
saturated zone 
(0.62)
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Map unit 
symbol


Map unit name Rating Component 
name (percent)


Rating reasons 
(numeric 
values)


Acres in AOI Percent of AOI


Slow water 
movement 
(0.22)


Sodium content 
(0.18)


674 Durtash gravelly 
loam, 3 to 10 
percent slopes


Very limited Durtash, gravelly 
(80%)


Slow water 
movement 
(1.00)


42.5 20.7%


Depth to 
cemented pan 
(1.00)


Droughty (1.00)


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


Very limited Terlan (40%) Slow water 
movement 
(1.00)


43.5 21.2%


Depth to 
cemented pan 
(1.00)


Droughty (1.00)


Durtash (30%) Slow water 
movement 
(1.00)


Depth to 
cemented pan 
(1.00)


Droughty (1.00)


Selah (25%) Slow water 
movement 
(1.00)


Depth to 
cemented pan 
(0.99)


Droughty (0.83)


869 Weirman 
complex, 
drained, 0 to 5 
percent slopes


Very limited Weirman, very 
gravelly sandy 
loam (55%)


Filtering capacity 
(1.00)


10.8 5.2%


Flooding (1.00)


Droughty (1.00)


Strongly 
contrasting 
textural 
stratification 
(1.00)


Weirman, very 
cobbly sandy 
loam (40%)


Filtering capacity 
(1.00)


Flooding (1.00)


Droughty (1.00)
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Map unit 
symbol


Map unit name Rating Component 
name (percent)


Rating reasons 
(numeric 
values)


Acres in AOI Percent of AOI


Strongly 
contrasting 
textural 
stratification 
(1.00)


Cobble content 
(0.32)


Totals for Area of Interest 205.2 100.0%


Rating Acres in AOI Percent of AOI


Very limited 205.2 100.0%


Totals for Area of Interest 205.2 100.0%
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Description


Application of sewage sludge not only disposes of waste material but also can 
improve crop production by increasing the supply of nutrients in the soils where 
the material is applied. Sewage sludge is the residual product of the treatment of 
municipal sewage. The solid component consists mainly of cell mass, primarily 
bacteria cells that developed during secondary treatment and have incorporated 
soluble organics into their own bodies. The sludge has small amounts of sand, 
silt, and other solid debris. The content of nitrogen varies. Some sludge has 
constituents that are toxic to plants or hazardous to the food chain, such as 
heavy metals and exotic organic compounds, and should be analyzed chemically 
prior to use.


The content of water in the sludge ranges from about 98 percent to less than 40 
percent. The sludge is considered liquid if it is more than about 90 percent water, 
slurry if it is about 50 to 90 percent water, and solid if it is less than about 50 
percent water.


The ratings are based on the soil properties that affect absorption, plant growth, 
microbial activity, erodibility, the rate at which the sludge is applied, and the 
method by which the sludge is applied. The properties that affect absorption, 
plant growth, and microbial activity include saturated hydraulic conductivity 
(Ksat), depth to a water table, ponding, the sodium adsorption ratio, depth to 
bedrock or a cemented pan, available water capacity, reaction, salinity, and bulk 
density. The wind erodibility group, soil erosion factor K, and slope are 
considered in estimating the likelihood that wind erosion or water erosion will 
transport the waste material from the application site. Stones, cobbles, a water 
table, ponding, and flooding can hinder the application of sludge. Permanently 
frozen soils are unsuitable for waste treatment.


The ratings are both verbal and numerical. Rating class terms indicate the extent 
to which the soils are limited by all of the soil features that affect agricultural 
waste management. "Not limited" indicates that the soil has features that are very 
favorable for the specified use. Good performance and very low maintenance 
can be expected. "Somewhat limited" indicates that the soil has features that are 
moderately favorable for the specified use. The limitations can be overcome or 
minimized by special planning, design, or installation. Fair performance and 
moderate maintenance can be expected. "Very limited" indicates that the soil has 
one or more features that are unfavorable for the specified use. The limitations 
generally cannot be overcome without major soil reclamation, special design, or 
expensive installation procedures. Poor performance and high maintenance can 
be expected.


Numerical ratings indicate the severity of individual limitations. The ratings are 
shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations 
between the point at which a soil feature has the greatest negative impact on the 
use (1.00) and the point at which the soil feature is not a limitation (0.00).


The map unit components listed for each map unit in the accompanying 
Summary by Map Unit table in Web Soil Survey or the Aggregation Report in Soil 
Data Viewer are determined by the aggregation method chosen. An aggregated 
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rating class is shown for each map unit. The components listed for each map unit 
are only those that have the same rating class as listed for the map unit. The 
percent composition of each component in a particular map unit is presented to 
help the user better understand the percentage of each map unit that has the 
rating presented.


Other components with different ratings may be present in each map unit. The 
ratings for all components, regardless of the map unit aggregated rating, can be 
viewed by generating the equivalent report from the Soil Reports tab in Web Soil 
Survey or from the Soil Data Mart site. Onsite investigation may be needed to 
validate these interpretations and to confirm the identity of the soil on a given 
site.


Rating Options


Aggregation Method: Dominant Condition


Component Percent Cutoff: None Specified 


Tie-break Rule: Higher
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1.0 Introduction 
An important part of the Brown and Jackson land application program is based upon valid analytical data 


derived from relatively small samples.  The collection of a sample and its proper preservation during 


shipment is critical for obtaining reliable analytical results.  


Currently the sample collection and testing is to be performed by Soiltest Farm Consultants, Inc. They 


will follow this sampling plan and adhere to the requirements set forth in WAC chapter 173-308. In the 


event that Soiltest cannot conduct the required sampling or testing, other labs shall be chosen per the 


requirements outlined in this plan and WAC chapter 173-308. 


Analysis of priority pollutants (also referred to as 503 metals) and pathogens provide the basis for 


establishing Class B biosolids.  Nutrient concentrations are used to determine agronomic rates when 


biosolids are land applied.  The analysis of biosolids will follow the methods outlined in WAC 173-308-


140.  Biosolids sampling frequency is set forth in WAC 173-308-150. Samples shall be tested for the 


pollutants in section WAC 173-308-160. 


Soil sampling at land application sites provides important crop nutrient data. To develop an appropriate 


agronomic rate the nitrogen in the soil and biosolids must be taken into account along with the 


predicted nitrogen uptake by the crop.  Accurate assessment of soil nitrogen is dependent on good 


sampling techniques. 


This plan will describe what’s involved in sampling soils in the application areas.  The intent is to be 


complete and concise so that sample collection, preservation, and shipment to a lab may be performed 


with little or no assistance outside this document.   


2.0 Selecting a Lab  
Currently the plan is to contract with Soiltest Farm Consultants, inc. Laboratory to perform the 


necessary soil sampling and testing that is required. Should there come a time when Soiltest is unable to 


perform the required soil sampling and testing, an alternate analytical laboratory must meet be 


accredited by the Washington State Department of Ecology.   


This Ecology website provides accreditation details of labs and the methods for which they are 


accredited:  https://fortress.wa.gov/ecy/laboratorysearch/ 


Make sure the analytical laboratory can provide the analysis required, including: 


 Meet needed turn-around-times for lab reports when samples are delivered.  You should call 


and check if you have time constraints; 


 Make sure that the lab understands how to report the results (e.g. dry-weight basis, mg/kg, etc.) 


3.0 Soil Sampling  
Background: Soil sampling is an important element in the biosolids program.  Soil samples are used to 


determine the quantity of septage to land apply on a given field.  The analysis measures available 


nitrogen, phosphorus, and other constituents in the soil, typically in the top 3 feet.  Separate samples 
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will be collected for the 1st, 2nd, and 3rd foot of soil in a given field.  All the samples sent to a lab for 


analysis will be made up of at least 15 sub-samples collected from specific locations evenly distributed 


across the entire field.  The objective is to gather a “composite” sample that is representative of the 


overall soil in the field being sampled.  In order to collect 3 composite samples (top foot, 2nd foot, and 3rd


foot) from a 25 acre field , a minimum of 60 sub-samples are necessary—20 from each foot of soil.  See 


Table 5.1 to see how many sub samples are needed by field size. 


The timing of sampling may vary depending upon the planned septage application date(s) and the 


purpose for which the data is being collected.  Contact your regional biosolids coordinator if you have 


questions.  Early growing season samples provide data on nutrient carryover from the previous year. 


Late spring & early summer samples may provide information on mineralization of organic matter after 


soils warm-up and fall sampling can provide information on what’s left over after crops are harvested.  


Ecology may request any or all of the above samples to be collected and analyzed depending on the 


crops, soils, and farming practices.  


For more information on collecting soil samples go to: 


https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/ec628.pdf


“A guide to Collecting Soil Samples for Farms and Gardens” by Melissa Fery, Jeff Choate, and Elizabeth 


Murphy  


For more information on Baseline Soil Nitrate go to:  


https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em9281.pdf


“Baseline Soil Nitrogen Mineralization: Measurement and Interpretation” by D.M. Sullivan, A.D. Moore, 


E. Verhoeven and L.J. Brewer 


For more information on nitrate testing go to:  


https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em8832.pdf


“Post-Harvest Soil Nitrate Testing for Manured Cropping Systems West of the Cascades” by D.M. Sullivan 


and C.G. Cogger. 


3.1 Tools Needed for Soil Sampling 
 Sample chain-of-custody forms 


 Sharpie® pens and ink pens 


 Soil sample bags—bags from your lab are best, but you can use new Ziploc bags  


 Clean  buckets labeled by depth (so you don’t put the 2-foot sample in the 1-foot bucket) 


 Field book to record field description, dates, and information on sample location.  


 Clean large spoon to mix samples 


 Soil sampler (e.g. hand auger, probe, etc.) 


 Cooler for samples 


 Sufficient Ice 


 Shipping labels if delivered by courier 
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Table 3.1:  Sub-Samples Needed by Field Size to Create a Composite Sample 


Field Size in Acres Sub-Samples Required 


5-20 15 


20-40 20 


40-80 25 


< 80 30 


3.2 Sampling Procedures and Common Soil Analysis 
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. Pre-application composite samples will be analyzed 
for pollutant concentrations as defined in WAC 173-308-160.  


The soil samples shall be analyzed for total N (or TKN), N03-N, and NH4-N. Table 3.2, below, lists typical 
constituents in which soils are tested for and tier definitions. 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. 


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. 


The process for sampling is as follows: 
1) Determine the field size and refer to Table 3.1.       
2) All samples must be taken within the boundaries of the field where land application will occur.  


Bring the field map with you so samples are not located in areas outside permitted boundaries;   
3) Plan in advance how you will cover the field evenly with the number of samples you need to 


take. 
4) Be aware of areas that don’t represent the field overall, such as eroded areas and rocky 


outcrops and avoid taking samples in these locations. 
5) At each sampling location, remove the loose, organic matter on the surface of the soil to create 


a place where the soil probe will be inserted. 
6) Using the soil sampling probe, collect soil in 12-inch intervals to desired depth or until refusal.  


Be careful to replace the sampler back into the same hole for the 2nd and 3rd foot samples. 
7) If multiple 12-inch intervals are being collected (i.e. you are collecting 1, 2, & 3 foot intervals) 


ensure that you have appropriately labeled buckets for holding the respective subsamples. 
8) After collecting each subsample move to the next subsample location along your pattern and 


repeat sample collection process. 
9) Once the appropriate number of subsamples are collected to create a composite sample, mix 


them together thoroughly and fill a properly labeled lab sample bag. 
10) Once the samples are bagged and properly marked immediately fill out the Chain of Custody.  


Crosscheck the samples with the chain of custody form to verify the information is correct. 
11) It’s critical to preserve the samples on ice immediately.  Cooling the samples stops biological 


activity that will change the results--cool below 390 F (40 C) but do not allow to freeze. The soil-
bags must be kept cooled until they reach the lab.  


12) Place the chain of custody form in a Ziploc® bag and include it with samples inside the cooler. 
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Note:  The cost of soil analysis varies among labs.  Many labs offer pricing for a suite of analytes for less 
than the sum of individual analytes.  Good sampling and quality analysis is essential for achieving high 
yields and consistent outcomes over time without leaching nutrients or burning up crops.    


Table 3.2 Common Soil Analysis


Constituent What is it? 


NH4-N 
Nitrogen in the form of ammonia. It is a form of mineral nitrogen, is directly 
plant available, and common in mineral fertilizer. This is required when 
sampling for agronomic rates in the biosolids program.


NO3-N 
Nitrogen in the form of nitrate.  It is another form of mineral nitrogen, is directly 
plant available and common in fertilizer. (NO3 is derived from oxidizing NH4.) This 
is required when sampling for agronomic rates in the biosolids program.


Total Nitrogen 
Organic Nitrogen & NH4-N & NO3-N.  See difference from TKN.
-Subtracting mineral nitrogen (NH4-N and NO3-N) from this number can give an 
estimate of nitrogen in soil organic matter.


TKN 
Total Kjehldahl Nitrogen:  Organic nitrogen & NH4-N; no NO3-N.  
-Subtracting NH4-N from this number can give an estimate of nitrogen in soil 
organic matter.


P 


Phosphorus is an important nutrient plants need in relatively large amounts.  
When analyzing soil on the west side of the Cascades use the Bray method, on 
the east of the Cascades use the Olsen method.  This is recommended when 
sampling for agronomic rates in the biosolids program.


S Sulfur is an important nutrient plants need in relatively large amounts. This is 
recommended when sampling for agronomic rates in biosolids program.


K Potassium is an important nutrient plants need in relatively large amounts 


pH 


A measure of soil acidity.  The scale runs from 0 (extremely acid) to 14 
(extremely basic).   Battery acid is near zero and liquid drain cleaner is near 14.  
Most agricultural soils are between 5 and 8. Most crops do best between 6.0 –
7.5.  This is recommended when sampling for agronomic rates in biosolids 
program.


CEC 
Cation Exchange Capacity is a measure of a soil’s capacity to retain elements 
such as K+, Ca2+, Mg2+, and Na+.  Generally speaking, sandy soils have low CEC and 
soil with high organic matter and clay have higher CEC. This is recommended 
when making an initial assessment of a field.


% Organic Matter 


Organic matter is important for holding water & nutrients, supporting 
microorganisms, and creating soil structure.  It also mineralizes nitrogen and 
micro-nutrients.  For every 1% organic matter about 20 lbs per acre of plant 
available nitrogen is mineralized each year.  Recommended when making an 
initial assessment of a field and reassessed periodically.
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4.0 Shipping Samples 
Be sure that the chain of custody form is accurate!  Place the completed Chain of custody form into a 


Ziploc® bag, seal, and place it into the shipping container. This keeps the paperwork legible when it 


arrives at the lab. 


1) Ensure lids are sealed tightly and you have adequate ice.  Hot and sunny afternoons can easily 


heat samples and damage them—samples must be kept cool at all times until reaching the lab.   


2) Check necessary pickup and delivery times when shipping samples so as to minimize hold times. 
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PREFACE 


This document is written in accordance with WAC 173-308, Appendix 4, Minimum Content for a General 
Land Application Plan. The purpose of this plan is: 


 Provide broad information about the geographical area where Brown and Jackson land applies 
septage;


 Set forth general site selection criteria where new fields can be identified and added to Brown 
and Jackson permit coverage;


 Describe general management guidelines for areas receiving septage;


 Public Notice procedures for adding new fields to Brown and Jackson permit coverage.


1) GEOGRAPHICAL AREA
Septage storage and land application sites are located in Kittitas County, Washington. The geographical 
area described in this document is located in Section 34, Township 18 North, Range 20 East, W.M. 


The water resource inventory area (WRIA), or watershed, where septage may be applied under Brown 
and Jackson’s permit coverage is known as the Upper Yakima Watershed (WRIA 39).  


2) SITE SELECTION CRITERIA 


Brown and Jackson desires to maximize the beneficial use of the septage products we manage. To meet 
this goal, potential land application sites are selected with a preference for productive soils and for soils 
that can be substantially improved with septage land application.  Septage will be applied to sites 
managed for: 


 Commercial agriculture; 


 Pasture and rangeland; 


Sites are evaluated on a case by case basis for suitability based on a number of factors including: 


 topography/slopes; 


 Soils; 


 Depth to groundwater; 


 Precipitation; 


 Zoning: 


 Neighboring land use; 


 Access and storage 


Site/Soil attributes generally not suitable for land application of Septage:  


 Persistent anaerobic soil conditions (presence of gleyed soils or mottling); 


 Hardpans or lithic layers within 12 inches of the surface; 


 Slopes exceeding 25%; 


 Sites immediately adjacent to residential areas.  


Sites proposed for septage application that have a seasonal groundwater depth of less than 3’ below the 
surface will be managed by a Ground Water Protection Plan detailed in the Operations / Site Specific Land 
Application Plan. 
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The Washington State Department of Ecology Publication #93-80, Biosolids Management Guidelines for 
Washington State as revised in July 2000, and any subsequent revisions, shall be used a guide for site selection.  
Additional site selection and design assistance is provided by University of Washington and Washington State 
University biosolids researchers, extension agents, or professional soil scientists. 


Soiltest Farm Consultants, Inc. performed a crop management plan that details the site specific areas that 
are most suitable for land application. The report dated May 4th, 2020 states that “The best area for 
application is the Nitzel and an area of Terlan-Durtash-Selah complex on the south end of the property; 
an area of approximately 70acres.” 


3) SITE MANAGEMENT 


Brown and Jackson will manage all sites in accordance with Chapter 173-308 WAC, any applicable 
Operations/Site Specific Land Application Plan(s), and all conditions noted in the letter providing Final 
Coverage under the General Permit for Biosolids Management.   


4) ADVANCE NOTICE TO THE PERMITTING AUTHORITY FOR NEW OR EXPANDED LAND 
APPLICATION SITES. 


The following outlines the procedure for proposing a new land application site or expansion of an existing 
land application site under this General Land Application Plan: 


 Advance notice to the Department of Ecology that includes the information contained in WAC 
173-308-90003, Appendix 3:  Items 1, 2, 7, 8, 9, 12, and 13.  This information may be submitted 
electronically or by hard copy to the regional Biosolids Coordinator.  


 Review of the site by Ecology;


 Concurrence of both Brown and Jackson and Ecology about a land application site details to 
include, but not be limited to:  1) field size and location, 2) buffers, 3) truck access, 4) septage on-
site storage, 5) any application restrictions or requirements.


5) ADVANCE PUBLIC NOTICE FOR NEW OR EXPANDED LAND APPLICATION SITES 


When a new land application site or expansion of an existing land application site is proposed, Brown and 
Jackson will complete the requirements listed in Section 4 above, Advance Notice to the Permitting 
Authority for New or Expanded Land Application Sites.  Subsequent to completion of those requirements, 
the site shall be posted in accordance with WAC 173-308-310(13)(g), (h),(i),(j), and (k).   


After the proposed site has been posted for a minimum of 30 days, Ecology shall evaluate any public 
comments received.  Following that evaluation, Ecology shall provide Brown and Jackson a permitting 
decision in writing that either approves or denies coverage under the General Permit for Biosolids 
Management.
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August 13, 2020 


Brown & Jackson, Inc. 
Attn: Rikki Schmitt 
107 N Main Street 
Ellensburg, WA 98926 


SUBJECT: Engineering Report for Septage Storage Ponds Located near Ellensburg, Washington 
in Kittitas County.


WPES Project No. 20410


Dear Ms. Schmitt,


Western Pacific Engineering & Survey, Inc. is pleased to provide you with this report concerning 
construction of the new holding ponds located on Kittitas County Tax Parcel No. 295134, near 
Ellensburg, Washington. The Washington State department of Ecology is requesting an 
engineering report covering the purpose of the project, the daily operation of the project, the design 
assumptions for the project and the design calculations for the ponds. 


Brown & Jackson, Inc. has been providing septic services both residential and commercial clients 
near Ellensburg Washington for nearly 25 years. With the construction industry in the area going 
year-round, a booming real estate market, and an abundance of old septic systems, business is good 
and wastewater is collected year-round. Last year, Brown & Jackson collected 1.14 million gallons 
of wastewater. In the past, all of this wastewater was transported to other third party treatment 
sites.  


In an effort to streamline their business Brown & Jackson is constructing two new collection ponds 
to store the septage so that it may be land applied. The Parcel in which the ponds are located, also 
contains the various areas in which the land application will occur. In total, there is about 106 acres 
of land that is readily available to accept the land application of the wastewater. 


The disposal site is located near the intersection of Christensen Road and Parke Creek Road. The 
site is undeveloped with the exception of a gravel access road and bridge canal crossings on the 
north end of the site. The site is primarily surrounded by undeveloped property, with the exception 
of Washington State DSHS building to the north, and the Western WA Operating Engineers 
facility to the southeast. Because of the site’s isolation, it is ideal for the proposed usage. 
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The construction of two (2) holding ponds have been proposed for the disposal site. The 
construction of the ponds are necessary to comply with current Washington Department of 
Ecology Requirements concerning the land application of wastewater. The septage will be stored 
in the ponds until the fall, when it will be pumped out and disked into the designated farmed areas 
located on the same parcel. The septage will be disked into the ground to aid the growth of the 
winter wheat and other potential crops. 


Daily Operations 
With the new ponds constructed, the day to day operation of the land application area will be more 
cohesive. Septic pump trucks will arrive via Park Creek Road and enter the property on the 
northern portion of the site. They will proceed down the gravel access road to the storage ponds. 
Once arriving at the chosen storage pond, the truck will dump its load through the screen table 
resting on the pond berm and over the liner, which will in turn drain through a hose into the pond. 


The wastewater can be applied to the ground, via permit, as long as the ground is not frozen. The 
plan is to pump the septage from the ponds and land apply each fall. The Septage will be pumped 
from the ponds with trucks and then distributed to the designated farmed locations. The distributed 
septage will be disked into the ground using standard farming equipment. 


Basis of Design 
During the design of the wastewater ponds several design assumptions had to be made and several 
technical challenges were required to be overcome.   


Demand: A typical work week is five days. During each work day, the fleet of pump trucks can 
accumulate an average of 3,000 gallons of effluent per day, with a maximum capacity to pump 
5,000 gallons of effluent per day. For design purposes, it was assumed that the peak inflow rate to 
the ponds will be 5,000 gallons per day. 


Site: The project site is sloping from the northeast to the southwest and generally has a mix of 
gravely loams and silt loams, as outlined in the Custom Soil Resource Report for Kittitas County, 
Washington published by the USDA. These materials found on site range from moderately drained 
to well drained, however they tend to have a moderately low capacity to transmit water. The floor 
of the ponds would need to be slopped at 2% to generally match the existing terrain and to provide 
flow to the leak detection system and a cleanout sump. The upward lip of the pond near the access 
route, needed to be near grade for truck access, while being slightly higher than grade to keep 
water runoff from entering the pond. 


Air Quality: For this site sit was not anticipated that and advanced design would be needed to 
address air quality. The ponds are located in a fairly remote area with only the Parke Creek Youth 
Group Home located to the west of the proposed ponds. The prevailing wind direction data 
gathered from the Western Regionals Climate Center shows that, in this area, the wind primarily 
blows from the northwest. Any smell that may arise from the ponds is not expected to negatively 
impact the air quality of the group home tenants.  







Engineering Report Brown & Jackson, Inc. 


3 


Water Balance: A spreadsheet showing the water balance for the project has been included in the 
appendix of this report. The water balance spreadsheet shows the incoming wastewater throughout 
the year. The spreadsheet also includes rates for monthly precipitation and for evaporation. In 
summary, the balance showed that for year round storage, the ponds would need to have combined 
storage for 1,061,232 gallons of water. 


The approximate number of work days was estimated based on historical calendars and the actual 
number of days may vary slightly from month to month but should average to 255 days per year. 
It is also important to remember that the five thousand gallons hauled on any given work day is a 
peak flow rate with average actual flow rates being closer to three thousand gallons per day. 
Significant Federal holidays were also removed from the work day count. 


Monthly precipitation values used in the water balance calculations were the decennial climate 
normal values obtained from NOAA National Centers for Environmental Information for 
Ellensburg. The Monthly net precipitation, in gallons, was then calculated based on the area of  the 
surface of the pond.  


Monthly evaporation was retrieved from the Western Regional Climate Center for Washington 
State. The site specific monthly evaporation rates were then calculated based on site’s centralized 
proximity to the measured locations of Lake Kahess, Quincy, Prosser, and Tieton Dam. The yearly 
total from these four locations was platted on an isopluvial map, and the location of the Brown & 
Jackson Ponds was plotted to determine the site specific yearly evaporation. Then Since Quincy is 
the closest location, the percentage of precipitation of each month from the Quincy data was used 
to determine the inches of evaporation each month at the Brown & Jackson site, based on the 
yearly value obtained from the isopluvial map. A copy of the isopluvial map crated in these 
calculations can be found in the appendix.  


The evaporation volume was calculated based on the expected surface area of the pond each month. 
For the first month, the evaporation volume calculations used the area of the bottom of the pond 
as the evaporation surface area. For the months following, the area of the bottom of the pond plus 
a prorated portion of the surface area of the pond when it is full, was used for the evaporation area 
calculations. These areas were multiplied by the adjusted evaporation rate. The Adjusted 
evaporation rate was calculated using a 0.9 multiplier to account for some reduced evaporation 
due to higher TDS and TSS levels in this pond over the water rate used in the department of 
commerce measurements.


The minimum required receiving acres column is a simple calculation not to show how much to 
irrigate, rather to show that the operating plan does not exceed the current number of irrigatable 
acres based on a requirement that no more than 36,000 gallons of wastewater go to a given acre 
per year. With this balance, we found that at least a total acreage of 27.7 acres is needed. With 
over 100 acres of readily available land to be irrigated and farmed, there is sufficient area within 
the site that is available for proper wastewater disposal.







Engineering Report Brown & Jackson, Inc. 


4 


Construction Materials: Northwest linings was chosen to be the lining provider for the project. 
They have three materials that are ideally suited for the construction of storage ponds and these 
will be incorporated into the design of the ponds. One product in particular, the knobbed “Drain 
Liner” has 0.13 inch bumps that separate the two pond liners. This material allows for the free 
flow of liquid to the leak detection system, and reduces construction time and costs. For purposes 
of design, two liners meeting a minimum 60mils of thickness are required. 


Stormwater: For this site, the Stormwater design considerations were for a 25-year 24-hour storm. 
Additionally, the site of the ponds places them near the top of a rise adjacent to native undisturbed 
soils. With the land to the north being used as farmland, and the minimal grade change of the 
adjacent land, it is expected that limited to no runoff will reach the storage ponds. The edges of 
the ponds are slightly raised above the adjacent grade, so that in the event of a severe storm the 
nearby surface runoff will be directed around the ponds.


Also winter precipitation, occurring when the ponds are full, typically takes the form of snow and 
ice, which typically does not generate runoff. Should rain occur, the warmer rains typically thaw 
the ground sufficiently to absorb most runoff. However, with the edges of the ponds raised from 
the native ground, any Stormwater runoff that may occur will be re-directed away from the ponds.  


Number of Ponds: Western Pacific Engineering and Survey was requested to design two (2) ponds 
sized to handle the expected yearly volumes of wastewater.  


Copies of the stormwater and evaporation information as well as the liner product information is 
included in the appendix of the report. 


Design Results 
A design for the storage ponds has been included with the construction drawings. The completed 
pond designs resulted in a stored wastewater volume of approximately 624,000 gallons in Pond 1 
and approximately 626,000 gallons in Pond 2, for a combined storage capacity of 1.25 million 
gallons. 


The volume of the ponds was calculated via computer software in which a three-dimensional 
model of the finished surface of the pond was compared to a fixed elevation datum being eighteen 
inches (18”) below the pond berm. The pond’s final is about 20% oversized based on the 
conservative design requirements previously mentioned and tabulated in the water balance.


For purposes of design an action leakage rate of 0.156 gpm was calculated. This value is based on 
a 2mm design/construction flaw or hole in the primary liner of the pond. Moderate flows of water 
passage in the liner are to be expected due to the molecular passage of atoms through the 
membrane. However, at this leakage rate it is estimated that the sump and leak detection system 
will show results in a couple of days as compared to molecular passage which may take years. 
Should the leakage detection sump fill with water, the pond will need to be drained and repaired. 
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Appendices and Attachments 
Water Balance:  


The water balance for the storage ponds total capacity is included.   


Stormwater Information:   
Attached is the 1981-2010 normal precipitation data for Ellensburg from the NOAA 
National Centers for Environmental Information. This data was accessed from their 
website at: https://www.ncdc.noaa.gov/cdo-web/datatools/normals 


Evaporation Information:  
Included is a portion of the Evaporation Data collected by the Western Regional Climate 
Center, and accessed via their website at: https://wrcc.dri.edu/Climate/comp_table_show. 
php?stype=pan_evap_avg 


Also attached is the isopluvial map created to help calculate the site specific evaporation 
rates.  


Prevailing Wind Information: 
Included is a portion of the Prevailing Wind Direction Data collected by the Western 
Regional Climate Center, and accessed via their website at: https://wrcc.dri.edu/Climate/ 
comp_table_show.php?stype=wind_dir_avg


Liner Production Information:  
Attached is the product information for the Geotextile, the smooth liner and the knobbed 
liner.  


Pond Volume Calculation:  
Included is the computer printout from the volume calculation for each of the ponds.  


Test Hole Information: 
Included is client provided information in regards to the test holes dug in the vicinity of 
Parke Creek.  
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Brown and Jackson Water Balance: 


Month


Approx. 


Work 


days


Flow per 


Day 


(GPD)


Total 


Accumilated 


Waste 


(gallons)


Monthly 


Precip. 


(inches)


Net 


Precip.* 


(gallons)


Monthly 


Evap.** 


(inches)


Adjusted 


Monthly 


Evap.*** 


(Inches)


Net 


Evap.**** 


(gallons)


Pond 


Volume 


(gallons)


Expected 


Wihdawls 


(gallons)


Min. 


Required 


Receaving 


Acres
October 23 5000 115000 0.6 17635 2.41 2.17 (1346) 131289 996356


November 19 5000 95000 1.24 36446 0.00 0.00 0 262734 0


December 20 5000 100000 1.56 45851 0.00 0.00 0 408585 0


January 22 5000 110000 1.19 34976 0.00 0.00 0 553561 0


February 20 5000 100000 0.82 24101 0.00 0.00 0 677662 0


March 20 5000 100000 0.68 19986 0.00 0.00 0 797649 0


April 22 5000 110000 0.61 17929 5.34 4.81 (49958) 875620 0


May 24 5000 120000 0.65 19105 7.46 6.72 (78838) 935886 0


June 21 5000 105000 0.59 17341 8.34 7.51 (98225) 960002 0


July 22 5000 110000 0.33 9699 9.46 8.51 (122750) 956952 0


August 22 5000 110000 0.24 7054 7.90 7.11 (112078) 961928 0


September 20 5000 100000 0.45 13226 5.12 4.61 (78798) 996356 0


Req'd Pond Volume 996,356 27.7


Total Working Days 255 27.7


Evaporation FS*** 0.9 Actual Volume of Ponds 1,220,933


1.2253981


Notes:


** Evaporation Rates were caclulated based on the data available for the nearest locations, refer to the Engineering Report for more information.


**** The Area used in the net evaporation caclulation was pro rated for the number of Months following the Pond being emptied.


Total Irrigated Acres


*** A reduction in the evaporation rate to compensate for the added solids in the liqud compared to pure water.


* The Area used in the  net precipitation caclulations was 47146 square feet. This is the Cumliative Surface area of the pond expected to received precipitation. 







U.S. Department of Commerce Summary of Monthly Normals
 1981-2010


Generated on 08/10/2020


National Centers for Environmental Information


National Oceanic & Atmospheric Administration 151 Patton Avenue


National Environmental Satellite, Data, and Information Service Asheville, North Carolina 28801


Current Location: Elev: 1480 ft. Lat: 46.9692° N Lon: -120.5400° W


Station: ELLENSBURG, WA US USC00452505


Precipitation (in.)


Totals Mean Number of Days


 Precipitation Probabilities
 Probability that precipitation will be


 equal to or less than
the indicated amount


Means Daily Precipitation Monthly Precipitation
 vs. Probability Levels


Month Mean >= 0.01 >= 0.10 >= 0.50 >= 1.00 0.25 0.50 0.75


01 1.19 9.4 4.2 0.3 -7777 0.59 1.12 1.58


02 0.82 6.9 3.0 0.2 0.0 0.33 0.69 1.30


03 0.68 6.8 2.3 0.1 -7777 0.25 0.58 1.00


04 0.61 6.9 2.3 -7777 0.0 0.30 0.55 0.97


05 0.65 7.4 2.2 0.1 0.0 0.39 0.58 0.85


06 0.59 6.0 1.9 0.2 0.0 0.19 0.41 0.84


07 0.33 2.8 0.9 0.1 0.0 0.05 0.24 0.54


08 0.24 2.5 0.7 -7777 -7777 0.03 0.12 0.26


09 0.45 3.2 1.2 0.3 -7777 0.03 0.19 0.73


10 0.60 5.9 1.7 0.1 0.0 0.29 0.49 0.80


11 1.24 9.9 3.9 0.4 -7777 0.68 1.10 1.81


12 1.56 10.3 4.8 0.5 -7777 0.65 1.34 2.11


Summary 8.96 78.0 29.1 2.3 0.0 3.78 7.41 12.79


-7777: a non-zero value that would round to zero


Empty or blank cells indicate data is missing or insufficient occurrences to compute value







Source: https://wrcc.dri.edu/Climate/comp_table_show.php?stype=pan_evap_avg 


 


Evaporation Stations 


Standard daily pan evaporation is measured using the four-foot diameter Class A evaporation pan. The pan 


water level reading is adjusted when precipitation is measure to obtain the actual evaporation. Most Class 


A pans are installed above ground, allowing effects such as radiation on the side walls and heat exchnges 


with the pan material. These effects tend to increase the evaporation totals. The amounts can then be 


adjusted by multiplying the totals b 0.70 or 0.80 to more closely estimate the evaporation from naturally 


existing surfaces such as a shallow lake, wet soil or other moist natural surfaces.  


Many stations do not measure pan evaportation during winter months. A "0.00" total indicates no 


measuement is taken. Stations marked with an asterisk (*) have estimated totals computed from 


meteorological measurements using a form of the Penman equation.  


 











Source: https://wrcc.dri.edu/Climate/comp_table_show.php?stype=wind_dir_avg 


 


Prevailing Wind Direction 
Prevailing wind direction is based on the hourly data from 1992-2002 and is defined as the direction with 


the highest percent of frequency. Many of these locations have very close secondary maximum which can 


lead to noticeable differences month to month.  
 


All directions are where the wind blows FROM.  
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PermeaTex 4080 Nonwoven Geotextile 


 
PermeaTex™ 4080 consists of nonwoven, polypropylene, needle-punched geotextile products that are 
recommended for drainage, filtration, separation, and soil reinforcement applications. Specific areas of 
use are subdrainage under roadways and playing fields, foundations, railway construction, rock 
buttresses, and slope drains.  These geotextile products are resistant to ultraviolet degradation and to 
biological and chemical environments found in normal soil areas. 
 


PHYSICAL PROPERTY UNIT 
US Values TEST METHOD MARV VALUES 


US Values 


Weight (Typical) oz./s.y.  ASTM D3776 8 


Grab Tensile lbs  ASTM D4632 205 


Grab Elongation %  ASTM D4632 50 


CBR Puncture Lbs ASTM D6241 525 


Trapezoidal Tear Lbs  ASTM D4533 80 


Mullen Burst psi  ASTM D3786 400 


A.O.S. U.S. Sieve  ASTM D4751 80 


Water Permeability cm/sec  ASTM D4491 0.38 


Water Flow Rate gpm/s.f.  ASTM D4491 90 


Water Permittivity sec  ASTM D4491 1.40 


U.V. Resistance (500 Hours) %  ASTM D4355 70 


Note:  Minimum average roll values are based on a 95% confidence level. 
 
PermeaTex™ Geotextile Products are manufactured by various manufacturers for distribution by Northwest Linings. PermeaTex™ 
is a trade name of Northwest Linings and any use of this name without the express written consent of Northwest Linings is strictly 
prohibited. 
 
The information and data contained herein are believed to be accurate and reliable.  Northwest Linings makes no warranty of any 
kind and accepts no responsibility for the results obtained through application of this information. 


 







	 


   
	


Minimum Average Values 
50 (1.25)  60 (1.5) 80 (2.0)


54 (1.35)  72 (1.8)


	 	 	 0.94


		
	



		


		











 300


	 	 64 (285)


	 	 158 (703)
	 	 2 - 3
	 	


	 	 	 	 500


	 ASTM D3895, 200°C, 1 atm O2		 ≥140	 ≥140	 ≥140	 ≥140


High Density Polyethylene 
Drain Liner®


Product Data


Property	


Supply Information (Standard Roll Dimensions)


	 Thickness	 Width	 Length	 Area (approx.)	
mil      mm	 ft       m	 ft       m ft2       m2


	 	 	 7 	 	 	 	


	 	 	 	 	 	 	


	 	 	 	 	 	 	


	 	 	 	 	 	 	


© Agru America, Inc. 11.14


500 Garrison Road, Georgetown, South Carolina 29440	 843-546-0600	 800-373-2478	 Fax: 843-527-2738
email: salesmkg@agruamerica.com          www.AgruAmerica.com


Note:


All information, recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed 
to be reliable; however, it is the users responsibility to determine the suitability for their own use of the products described herein. Since the actual 
use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is made by Agru America as to the effects of such use 
or the results to be obtained, nor does Agru America assume any liability in connection herewith. Any statement made herein may not be absolutely
complete since additional information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of 
applicable laws or government regulations. Nothing herein is to be construed as permission or as a recommendation to infringe any patent. 


Only near spherical agglomerates: 10 views in Cat. 1 or 2


Agru America’s geomembranes are certified to pass Low Temp. Brittleness via ASTM D746 (-80°C),  Dimensional Stability via ASTM D1204 (±2% @ 100°C).  


Oven Aging and UV Resistance are tested per GRI GM 13. These product specifications meet or exceed GRI’s GM13.


   ASTM D5397 Appendix 


  Frequency
Per Roll


20,000 lb


45,000 lb
45,000 lb


20,000 lb


45,000 lb


200,000 lb
200,000 lb


Test Method


90 (2.25) 


100 (2.5) 


220 (38.5) 


176 (30.8) 
13 


300


176 (30.8)


110 (19.3) 
13 


300


110 (19.3) 


132  (23.1) 
13 


300


132 (23.1) 


53 (236)


126 (560)
2 - 3


40 (178)


95 (422)
2 - 3


38 (169)


80 (356)
2 - 3


Average roll weight is 4,000 lbs (1,814 kg) for 100 mil and 3,000 lbs (1,300 kg) for other thicknesses.  All rolls are supplied with two slings.  Rolls are wound 
on a 6" core.  Special length available upon request.  Roll length and width have a tolerance of ±1%.  The weight values may change due to project 
specifications (i.e. absolute minimum thickness or special length) or shipping requirments (i.e. international contanerized shipments).


45 (1.15) 


Density, g/cc, minimum ASTM D792, Method B 200,000 lb


ASTM D7466 2nd Roll 130 (3.3) Drainage Stud Height, mil (mm) 130 (3.3) 130 (3.3) 130 (3.3) 


7


7


7







                         SURFACE TO DATUM VOLUME REPORT
              Pond 1


Western Pacific Engineering and Survey


Project:                                      N:\20410\Drafting\20410e1.drwg.pro
Report Generated:                             Wednesday, June 3, 2020 9:44:58 AM
--------------------------------------------------------------------------------
Where the DTM surface is above the datum the volume is reported as fill.
Where the DTM surface is below the datum the volume is reported as excavation.
--------------------------------------------------------------------------------


Shrinkage/swell factors:     Excavation   1.0000             Fill   1.0000


DTM Surface                  Number        Datum
Layer Name                   of Points     Elevation
---------------------------  -----------   -----------
DTM POND                          509          2,126.50


Volume limited to that within the constraining boundary - Object  9490
Area within boundary: 18,897.15 Sq. Ft.  (0.4338 Acres)
Total triangulated area: 18,889.89 Sq. Ft.  (0.4337 Acres)


Excavation Volume                          Fill Volume
Beneath Datum (Cu. Yd.)                    Above Datum(Cu. Yd.)
-----------------------------------        ---------------------------------
                   3,089.2                                     76.3


Net Difference: 3,012.9 Cu. Yd. excess volume beneath datum







                         SURFACE TO DATUM VOLUME REPORT
              Pond 2


Western Pacific Engineering and Survey


Project:                                      N:\20410\Drafting\20410e1.drwg.pro
Report Generated:                             Wednesday, June 3, 2020 9:43:18 AM
--------------------------------------------------------------------------------
Where the DTM surface is above the datum the volume is reported as fill.
Where the DTM surface is below the datum the volume is reported as excavation.
--------------------------------------------------------------------------------


Shrinkage/swell factors:     Excavation   1.0000             Fill   1.0000


DTM Surface                  Number        Datum
Layer Name                   of Points     Elevation
---------------------------  -----------   -----------
DTM POND                          509          2,131.00


Volume limited to that within the constraining boundary - Object  9554
Area within boundary: 18,897.15 Sq. Ft.  (0.4338 Acres)
Total triangulated area: 18,889.89 Sq. Ft.  (0.4337 Acres)


Excavation Volume                          Fill Volume
Beneath Datum (Cu. Yd.)                    Above Datum(Cu. Yd.)
-----------------------------------        ---------------------------------
                   3,101.3                                     69.2


Net Difference: 3,032.1 Cu. Yd. excess volume beneath datum







Brown & Jackson Septic/Portable Toilets 
Parke Creek Water Metering Wells 
Wells (depicted in Blue) measure 4-5’ Deep and are 75’ off Parke Creek 


 


Date Water Present? 


March 5 2020 No Water Present 


April 7 2020 No Water Present 


May 8 2020 No Water Present 


June 4 2020 No Water Present 
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Introduction 


This Operation and Closure Plan was developed for 4G Farms and Brown & Jackson, Inc. as part 


of their application for coverage under the General Permit for Biosolids Management through the 


Washington State Department of Ecology. This plan has been prepared pursuant to the 


requirements set forth in the Washington Administrative Code (WAC) Chapter 173-350-330. 


 


It is the responsibility of the owner and/or facility operator to remain in compliance with the 


performance standards of WAC Chapter 173-350-330. Additionally, the owner and/or operator are 


responsible for keeping and following the operation and closure plan set forth in this document. If 


necessary this plan may be modified or updated with the approval, or at the direction, of the 


jurisdictional health department. 


 


The intent of this document is to describe the facilities operation and convey to site operation 


personnel the concept of operation intended by facility’s design engineer. This plan of operation 


and closure must be available for inspection at the request of the jurisdictional health department. 


 


Project Summary 


In an effort to streamline their business Brown & Jackson is constructing two new collection ponds 


to store the septage so that it may be land applied. This Beneficial Use Facility is located on 


Kittitas County Tax Parcel No.  295134, near the intersection of Christensen Road and Parke Creek 


Road in the western half of Section 34, Township 18 North, Range 20 East, W.M. The site in 


which the septage is being stored and land applied is owned by 4G Farms, an agricultural entity of 


Brown & Jackson, LLC. 


 


The site 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 septage 


will be stored in the ponds until the late summer/early fall, when it will be pumped out and disked 


into the designated farmed areas located on the same parcel. The septage will be disked into the 


ground to aid the growth of the winter wheat and other potential crops. 


 


 


Types of Waste 


Per WAC 173-308-080, Septage is defined as “liquid or solid material removed from septic tanks, 


cess pools, portable toilets, type III marine sanitation devices, vault toilets, RV holding tanks, or 


similar systems that only receive 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)”. 


 


Specifically the waste being transported to the storage ponds on this site is pumped from a variety 


of residential and commercial sources in the Kittitas and Ellensburg area. The Septage is hauled 
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to the site, screened prior to entry to the storage ponds, and then once a year pumped out of the 


ponds and land applied. The septage is land applied following the Site Specific Land Application 


Plan, approved by the Washington State Department of Ecology.  


 


 


Handling of Waste 


The septage received on-site will be stored in lined storage ponds that are constructed per the 


engineer’s design. The septage is screened before being pumped into the storage ponds, and all 


personnel of Brown & Jackson are trained to operate the pump trucks, screens and all associated 


and necessary equipment.  


 


The screening of the septage prior to land application 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.  


 


To ensure that the storage ponds do not overflow and that the required minimum freeboard of 18” 


is maintained, a depth gauge giving visual indication of the maximum liquid level shall be visible 


from the point in which septage will enter the storage ponds. 


 


 


General Facility Operations 


Septic pump trucks will arrive via Park Creek Road and enter the property on the northern portion of 


the site. They will proceed down the gravel access road to the storage ponds. Once arriving at the 


chosen storage pond, the truck will dump its load through the screen receiving station, which will in 


turn drain into the pond.  


 


The wastewater can be applied to the ground, via permit, as long as the ground is not frozen. The plan 


is to pump the septage from the ponds and land apply each fall. The Septage will be pumped from the 


ponds with trucks and then land applied at agronomic rates to the designated farming locations. The 


applied septage will then be disked into the ground using standard farming equipment within 6 hours 


of application. 
 


In order to maintain the safety of the public, the gate at the main entry to the site will remain locked 


when there is no one on site. Brown & Jackson will ensure that the necessary emergency 


responders have access to the site.  


 


Additionally, it is the owner’s responsibility to maintain the fences, signs, and access roads in site. 


Fences should be inspected periodically and repairs when necessary. Signs designating the 


activities of the site shall be kept in in good condition and remain legible. Access roads and gravel 


surfacing shall be maintained so that emergency vehicles may reach the site.  
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Should dust control be needed in area of the facility, Brown & Jackson will provide a water truck 


to spray areas as necessary. Additionally, should rodents, insects, or other vectors become an issue, 


Brown & Jackson will contact Kittitas County Health for guidance of best practices to reduce and 


remove the nuances.  


 


Given the remote location of the storage ponds, it is not anticipated that the odors will be a 


nuisance. Additionally, since the septage is being disked into the ground within 6 hours of 


application, the overall odors associated with the land application areas should be minimal. Should 


the facility owner or operator notice or be made aware of nuisance odors, a biosolids odor control 


specialist will be contracted to audit the odors and provide recommendations for remediation. 


Brown & Jackson will keep systematic records of any odor complaints that they may receive, along 


with how the complaint was addressed and resolved.  


 


 


Facility Maintenance  


The owner and/or operator, will inspect the storage ponds on a regular basis to maintain the facility, 


prevent malfunctions, deterioration, operator errors and discharges that may cause or lead to the 


release of wastes to the environment that could pose a threat to human health.  


 


Per WAC 173-350-330 (6) (a) (v), these Inspections must be conducted as needed, but at least 


weekly, to ensure that facility is meeting the operational standards. Facility inspection reports must 


be maintained in the operating records kept at the office of Brown & Jackson.  


 


Additionally, once a year when the septage is land applied, the ponds will be emptied and cleaned. 


Once the septage has been pumped out and land applied, any sludge remaining at the bottom will 


be sprayed with water trucks to clean the bottom of the ponds. This watered down septage sludge 


will be pumped out and sent through the bar screen before being land applied. Any unwanted 


debris will be disposed of in the on-site dumpster.   


 


While the ponds are empty and clean, the owner and/or operator will inspect the liner thoroughly 


for any potential damage or signs of leaking. Also, while the ponds are empty, the owner will have 


the change to perform any other in depth quality check that may be needed. Record of these annual 


inspection must be maintained in the operating records kept at the office of Brown & Jackson.  


 


During this thorough inspection of the pond liners, the Washington State Department of Ecology 


must be given sufficient and have the opportunity to be present during the liner inspections. Per 


WAC 173-350-330 (6) (a) (ix) inspections of the owner or operator must inspect surface 


impoundment liners for leaks no less frequently than every five years.  


 


Leak detection shall be performed utilizing the ponds built in leak detection system shown on the 


engineered drawings. Each pond has a capped pvc pipe at the top of the berm wall. The operator 


will remove the threaded lid and insert the probe of a water level meter to reach the sump of the 


pond. Specifically, a Solnist 101 P7 Water Level Meter has been purchased for this purpose. If no 
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liquid has been detected then the pond liner is operating correctly and the cap can simply be 


threaded back on.  


 


If there is liquid detected in the pipe, than that is a sign that a leak may have occurred. However, 


there are other potential reasons that could result in liquid in the sump, for example, there could 


be an accumulation of moisture from the air entrained liner layers. Due to this fact, the liquid 


detected in the pipe shall be first sampled and tested for water quality. Water quality testing should 


be performed by a qualified lab. Brown & Jackson will collect the water sample and take it to 


Eurofins Cascade Analytical Lab in Yakima, Washington.   


 


Should the water quality tests show that no septage is present than no action is needed. Should 


septage be present in the water sample taken, then the entirety septage from that pond shall be 


removed. The removed septage may be pumped into the other pond, or hauled off site to Kittitas 


County Disposal. Once the septage has been removed, a visual inspection of the liner must take 


place. If needed a liner specialist may be contracted to develop a solution.  


 


 


Record Retention 


As previously mentioned in this plan all dump slips, inspection reports, evidence of maintenance, 


and other documents associated with the operation of the storage pons and land application site 


will be maintained by Brown & Jackson. The Hard copies of these records will be retained at 


Brown & Jackson office, located at 107 N Main Street in Ellensburg, Washington. All records 


must be kept for a minimum of five years and shall be available upon request by the Kittitas Health 


Department.  


 


Additionally, the owner must prepare and submit and annual facility report to the Kittitas County 


Health Department and the Department of Ecology by April 1st of each year. This annual facility 


report must detail the facilities activities during the previous calendar and at a minimum include 


the following information: 


□ The name and address of the facility 


□ The calendar year covered by the report 


□ Results of leak detection system monitoring 


□ Results of liner inspections 


□ Any additional information that may be required as a condition of the permit 


 


 


Safety Planning 


In case of a fire on site, Kittitas County Fire Department will be the responding emergency service. 


Should any Brown & Jackson personnel be in need of emergency services, current protocol is to 


get to a safe location, call emergency services, and then inform the owner.  
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Should a leak in the ponds be detected, personnel shall immediately inform the owner. It is the 


responsibility of the owner to begin the process of emptying the ponds once notification has been 


made, so that the pond liner may be fixed.   


 


In the case of a spill or leak, the owner shall work with and inform both Doe and DOH with 24 


hours. The owner shall report and document the cleanup and any associated improvements or 


repairs. If needed a liner specialist any be contracted to fix any leak. 


 


 


Closure Plan 


Should the owner decide to close up and quit using the septage storage ponds, the following item 


must occur:  


1. The owner is responsible for notifying the Kittitas county health department and the 


department of ecology sixty days in advance of the closure. 


2. All septage shall be pumped out of the closing pond with pump trucks. 


3. The owner is responsible for removing all the septage from the storage ponds to a facility 


that conforms with regulations for handling the septage. The Kittitas County Solids Waste 


Disposal site accepts septage for disposal into their liquid waste evaporation lagoons.  


4. The owner is responsible for removing the pond liners, as to not create a safety hazard.   


 







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
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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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Appendixes 


1.0 – Land Owner Agreement 


3.1 – Vicinity Map 


3.2 – Site Maps 


 Preliminary Site Map 


 Adjacent Well Site Map 


o Corresponding Well Logs 


 Zoning Map 


 Ownership Map 


 Firmette Flood Map 


3.3 – USDA  Custom Soil Resource Report for Kittitas County Area, Washington 
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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 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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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.
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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
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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


Custom Soil Resource Report


23







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 


25







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
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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


— —


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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