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.xIsx
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 |

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 | will do my
best to respond to you as promptly as possible.

From: Rikki Schmitt <rikkischmittl@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.
e Response Letter

o Exhibit A — Brown & Jackson’s Biosolids Permit Application as submitted to Ecology

e Exhibit B — Wetland and Stream Delineation Report prepared by Avia Environmental
Consulting

o Exhibit C — December 3, 2020 Letter from Plateau Archeological Investigations, LLC

e Response Matrix
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Brown & Jackson Septic/Portable Toilets

107 North Main St
Ellensburg, WA 98926

509-925-1564
brownandjackson107@gmail.com

ﬂWqMWWﬁ 5@@94/@/040 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 & dJackson 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.”! 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

! 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
1s 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 Brown & dJackson’s submitted application for General
Permit for Biosolids Management (Biosolids Permit).

Wetland and Stream Delineation Report for Parke Creek
Exhibit B Property, Kittitas County, Washington, prepared by Avia
Environmental Consulting; October 2020.

December 3, 2020 letter from Plateau Archaeological

Exhibit C Investigations, LL.C 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
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PLATEAU

ARCHAEOLOGICAL |NVESTIGATIONS, LLC

December 3, 2020

Ms. Rikki Schmitt
Brown & Jackson
2202 E. 1** 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.

P.O. Box 714
Pullman, WA 99163
(509) 332-3830 voICE/FAX





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










Kxhibit B

Wetland and Stream Delineation Report for Parke Creek
Property, Kittitas County, Washington, prepared by Avia
Environmental Consulting; October 2020
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Avia Environmental Consulting

Serving the Puget Sound Area and North-Central Washington
www.AviaEnvironmental.com

Wetland and Stream Delineation Report
Parke Creek Property
Kittitas County, Washington

October 2020

Prepared by:
Suzanne Tomassi, MSc, PWS, CWB
Avia Environmental Consulting
Suzanne@AviaEnvironmental.com

Project location:

Address: Kittitas County, WA
Parcel No.: 295134

Prepared for:
Rikki Schmitt
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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.





Evaluation
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boundary (approx.)
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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
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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.





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.





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.





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.

Subject property
boundary
(approx.) in
yellow

Evaluation
areainred

NICEINS
(approx.)

M\

%

Areas meeting
wetland criteria

(approx.)

Proposed storage
ponds and access

(approx.)

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.





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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WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: Parke Creek
Applicant/Owner: Schmitt
Investigator(s): S. Tomassi, A. Lutes

City/County: Kittitas Sampling Date: 10/16/2020
State: wa Sampling Point: DP1

Section, Township, Range: Sec 34 T18N R20E

Landform (hillslope, terrace, efc.): riverine
Subregion (LRR): B Lat: 47.0160
Soil Map Unit Name: Nitzel ashy silt loam gravelly substratum 0-2% slopes

Local relief (concave, convex, none). concave
Long: -120.3165 Datum: NADS83HARN
NWI Classification: upland

Slope (%) 5

Are climatic / hydrologic conditions on the site typical for this time of year? @ Yes
Are Vegetation .Soil 0 ,orHydrology [l significantly disturbed?

Are Vegetation [1 ,Soil 0 |, or Hydrology (]  naturally problematic? (If needed, explain any answers in Remarks. )
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

O No (If no, expiain in Remarks.)

Are "Normal Circumstances” present? @ Yes O No

Hydrophytic Vegetation Present? ® Yes Q No s
Hychlo SO Prassnt? ® Yas Qo :ithln a :J‘:tlland? ® Yes O No
Wetland Hydrology Present? @ Yes O No
Remarks:
Although vegetation is heavilty grazed, determination was not affected because dominant plant species were identifiable.
VEGETATION - Use scientific names of plants.
A ute Dom. Relative Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 15ft x 15ft ) % Cover Sp.? % Cover _Stalus | nymber of Dominant Species
1. Saiix lasiandra 40 Y 100.0 FACW That Are OBL, FACW, or FAC: 4 (A)
2 Total Number of Dominant
3. Species Across All Strata: 4 (8)
4 Percent of Dominant Species
40 = Total Cover That Are OBL, FACW, or FAC: 100.0% (A/B)
Sapling/Shrub Stratum (Plot size: 15 x 15ft )
1. Salix lasiandra 30 Y 100.0 FACW Prevalence Index worksheet:
2. Total % Cover of: Muitiply by:
3. OBL species 0 x1= 0
4 FACW species 70 x2= 140
5 FAC species 85 x3= 255
30 = Total Cover FACU species 0 x4= 0
Herb Stratum (Plot size: 5ft x 5ft ) UPL species 0 x5= 0
1. Elymus repens 45 Y 52.9 FAC Column Totals: 155 (A) 395 (B)
2. Urtica dioica 5 N 59 FAC P o Bl 5548
3. pasturs grasses 35 Y 412 FAC Tt i e e
4. Hydrophytic Vegetation Indicators:
5. [E Dominance Test is >50%
6. Prevalence index is 3.0'
7. O Morphological Adaptations® (Provide supporting
8. data in Remarks or on a separate sheet)
85  =Total Cover [0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) 'Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2.
= Total Cover Hydrophytic
Vegetation @ Yes O No
Present?
% Bare Ground in Herb Stratum % Cover of Biotic Crust

Remarks:
pasture grasses assume FAC






SOIL

Sampling Point: DP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 7.5YR I 98 2.5YR 4/6 2 C M fine sandy loam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

* ocation: PL=Pore Lining, M=Matrix.

[ Histosol (A1)

[ Histic Epipedon (A2)

[ Black Histic (A3)

[] Hydrogen Sulfide (A4)

[ Stratified Layers (AS) (LRR C)

[ 1 em Muck (A9) (LRR D)

[ Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[1] Sandy Mucky Mineral (S1)

[ Sandy Gleyed Matrix (54)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
[0 Sandy Redox (S5)

[1 Stripped Matrix (S6)

[0 Loamy Mucky Mineral (F1)

[ Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)

[0 Redox Dark Surface (F6)

[ Depleted Dark Surface (F7)
[0 Redox Depressions (F8)

[J Vemnal Peols (F9)

Indicators for Problematic Hydric Soils’:

[ 1 em Muck (A9) (LRR C)
[0 2 em Muck (A10) (LRR B)
[ Reduced Vertic (F18)

[ Red Parent Material (TF2)
[0 Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present?

® Yes O No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

[ Surface Water (A1)

[] High Water Table (A2)

[] Saturation (A3)

[ Water Marks (B1) (Nonriverine)

[ Sediment Deposits (B2) (Nonriverine)

[ Drift Deposits (B3) (Nonriverine)

[ Surface Soil Cracks (B6)

[ Inundation Visible on Aerial Imagery (B7)
[] Water-Stained Leaves (B9)

Primary Indicators (minimum of one required; check all that apply)

[ Salt Crust (B11)

[ Biotic Crust (B12)

[0 Aquatic Invertebrates (B13)

[ Hydrogen Sulfide Odor (C1)

[ Oxidized Rhizospheres along Living Roots (C3)
[ Presence of Reduced Iron (C4)

[ Recent Iron Reduction in Tilled Soils (C6)

[ Thick Muck Surface (C7)

[ Other (Explain in Remarks)

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

[] Sediment Deposits (B2) (Riverine)

[Z] Drift Deposits (B3) (Riverine)

[l Drainage Patterns (B10)

[ Dry-Season Water Table (C2)

[ Crayfish Burrows (C8)

[ Saturation Visible on Aerial Imagery (C9)
[ Shallow Aquitard (D3)

[ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? O Yes ® No
Water Table Present? O Yes ® No
Saturation Present? O Yes ® No

{includes capillary fringe)

Depth (inches):
Depth (inches):
Depth (inches):

Wetland Hydrology Present?

@ Yes O No

Describe Recorded Data (stream gauge, monitoring well, serial photos, previous inspections), if available:

Remarks:






WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: Parke Creek City/County: Kittitas Sampling Date: 10/16/2020
Applicant/Owner:  Schmitt State: wa Sampling Point DP2
Investigator(s): S. Tc A. Lutes Section, Township, Range: Sec 34 T18N R20E
Landform (hillsiope, terrace, etc.): flat Local relief (concave, convex, none): none Slope (%): 5
Subregion (LRR): B Lat: 47.0160 Long: -120.3165 Datum: NADB3HARN
Soil Map Unit Name: Nitzel ashy silt loam gravelly substratum 0-2% slopes NWI Classification: upland
Are climatic / hydrologic conditions on the site typical for this time of year? @ Yes QO No (If no. expiain in Remarks.)
Are Vegetation .Soll [0 . orHydrology [1  significantly disturbed? Are "Normal Circumstances” present? ® Yes O No
Are Vegetation 1 | Soil [0, or Hydrology [1  naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? @ Yes O No

Hydric Soil Present? O Yes @® No Is the Sampled Area

Wetland Hydrology Present? O Yes @ No v i Yo ®:do

Remarks:

Although vegetation is heavilty grazed, determination was not affected because dominant plant species were identifiable.

VEGETATION - Use scientific names of plants.

Absolte Dom. Relative Indicator | DOMinance Test worksheet:
Tree Stratum (Plot size: 15ftx 150 ) % Cover Sp.? % Cover Status | nymber of Dominant Species
1 That Are OBL, FACW, or FAC: 1 (A)
Z Total Number of Dominant
B Spacies Across All Strata: 1 (B)
4 Percent of Dominant Species
= Total Cover That Are OBL, FACW, or FAC: 100.0% (A/B)
Sapling/Shrub Stratum (Plot size: 15ft x 151t )
1. prepresTeTn ENVA Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species 0 x1= 4]
4. FACW species 0 x2= 0
8 FAC species 90 x3= 270
= Total Cover FACU species 0 x4= 4]
Herb Stratum (Plot size: 5ft x 5ft ) UPL species 10 x5= 50
1. Elymus repens 20 Y 90.0 FAC | Column Totals: 100 (A) 320 (B)
2. Agropyron cristatum 10 N 10.0 UPL
S . Prevalence Index =B/A= _ 3.200
4. Hydrophytic Vegetation Indicators:
5. [E Dominance Test is >50%
6. O Prevalence Index is 3.0'
7. O Morphological Adaptations' (Provide supporting
8. dala in Remarks or on a separate sheet)
100 = Total Cover [0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) *Indicators of hydric soil and wetland hydrology must
1 be present, unless disturbed or problematic.
2.
= Total Cover Hydrophytic
Vegetation @ Yes O No
Present?
% Bare Ground in Herb Stratum % Cover of Biotic Crust
Remarks:

pasture grasses assume FAC






SOIL Sampling Point:  DP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
{inches) Color (moist) % Color (moist) % Type' Loc¢? Texture Remarks
0-6 10YR 313 100 Sandy Loam
B6-14 2.5Y 51 100 Fine Sandy Loam
'Type: C=Concentration, D=Deplétion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
[ Histosol (A1) [ Sandy Redox (S5) [ 1 em Muck (A9) (LRR C)
[ Histic Epipedon (A2) LI Stripped Matrix (S6) [ 2 em Muck (A10) (LRR B)
[ Black Histic (A3) [ Loamy Mucky Mineral (F1) [ Reduced Vertic (F18)
[ Hydrogen Sulfide (A4) [ Loamy Gleyed Matrix (F2) ] Red Parent Material (TF2)
[ Stratified Layers (AS) (LRR C) [ Depleted Matrix (F3) [ Other (Explain in Remarks)
[ 1 em Muck (A9) (LRR D) [ Redox Dark Surface (F6)
[ Depleted Below Dark Surface (A11) [ Depleted Dark Surface (F7)
[T Thick Dark Surface (A12) [J Redox Depressions (F8) Mndicators of hydrophytic vegetation and
[ Sandy Mucky Mineral (S1) [0 vernal Pools (F9) wetland hydrology must be present, unless
[ Sandy Gleyed Matrix (S4) disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? O Yes @ No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
[ Surface Water (A1) [ Salt Crust (B11) ] water Marks (81) (Riverine)
[ High Water Table (A2) [ Biotic Crust (B12) [ Sediment Deposits (B2) (Riverine)
[0 Saturation (A3) [ Aquatic Invertebrates (B13) [ Drift Deposits (B3) (Riverine)
[ water Marks (B1) (Nonriverine) [ Hydrogen Sulfide Odor (C1) [] Drainage Patterns (B10)
[ Sediment Deposits (B2) (Nanriverine) [[] Oxidized Rhizospheres along Living Roots (C3) [ Dry-Season Water Table (C2)
[ Drift Deposits (B3) (Nonriverine) [ Presence of Reduced Iron (C4) [ Crayfish Burrows (C8)
[ Surface Soll Cracks (B6) [ Recent Iron Reduction In Tilled Soils (C6) [] Saturation Visible on Aerial Imagery (C9)
[ Inundation Visible on Aerial Imagery (87) [ Thick Muck Surface (C7) [ Shallow Aquitard (D3)
[ water-Stained Leaves (B9) [ Other (Explain in Remarks) [ FAC-Neutral Test (DS)
Field Observations:

Surface Water Present? O Yes @ No Depth (inches):
Water Table Present? O Yes @ No Depth (inches):

Saturation Present? O Yes @ No Depth (inches): Wetland Hydrology Present? O Yes ® No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:






WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: Parke Creek City/County: Kittitas Sampling Date: 10/16/2020
Applicant/Owner: Schmitt State: wa Sampling Point: DP3
Investigator{s): S. Tomassi, A. Lutes Section, Township, Range:
Landform (hilisiope, terrace, etc.): flat Local relief (concave, convex, none): convex Slope (%) 5
Subregion (LRR) B Lat: 47.0160 Long: -120.3165 Datum: NADB3HARN
Soil Map Unit Name: Nitzel ashy silt loam gravelly substratum 0-2% slopes NWI Classification: upland
Are climatic / hydrologic conditions on the site typical for this time of year? @ Yes O No (If no, expiain in Remarks.)
Are Vegetation .Soil 0 , orHydrology [1  significantly disturbed? Are "Normal Circumstances” present? @ Yes O No
Are Vegetation [1 |, Soil 0 |, orHydrology [  naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
i i ?

::::;phsf:p\::sf:: 9 Premw g :: 8 : Is the Sampled Area

Wetland Hydrology Present? ® Yes ONo within a Wetland? ® Yes O No

Remarks:

Although vegetation is heavilty grazed, determination was not affected because dominant plant species were identifiable.

VEGETATION - Use scientific names of plants.

Absolte Dom. Relative Indicator | POMinance Test worksheet:
Tree Stratum (Plot size: 15ftx 158 ) % Cover Sp.? % Cover Stalus | nymber of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A
2 Total Number of Dominant
3 Species Across All Strata: 2 (B)
4 Percant of Dominant Species
= Total Cover That Are OBL, FACW, or FAC: 100.0% (A/B)
Sapling/Sheub Stratum (Plot size: 15ft x 15ft )
1. P #NIA Prevalence Index worksheet:
Z Total % Cover of: Muitiply by:
3. OBL species 40 x1= 40
4. FACW species 10 x2= 20
5. FAC species 40 x3= 120
= Total Cover FACU species 0 x4= 0
Herb Stratum  (Plot size: 5ft x 5ft ) UPL species 0 x5= 0
1. Elymus repens 40 Y 44.4 FAC Column Totals: 90 (A) 180 (B)
2. Typha iatifolia 40 Y 44.4 OBL A s Bk _
3. Juncus effusus 10 N 111 _FACW valence index=EA= =28
4 Hydrophytic Vegetation Indicators:
5. Dominance Test is >50%
6. [ Prevalence index is $3.0°
¢ O  Morphological Adaptations® (Provide supporting
8 data in Remarks or on a separate sheet)
90 = Total Cover [0 Problematic Hydrophytic VVegetation' (Explain)
Woody Vine Stratum (Piot size: ) "Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2.
= Total Cover Hydrophytic
Vegetation ® Yes O No
: e Present?
% Bare Ground in Herb Stratum % Cover of Biotic Crust
Remarks:

associated with hiliside seep






SOIL Sampling Point:  DP3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-14 10YR 21 98 7.5YR 4/6 2 C M Silt Loam
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils*:
[ Histosol (A1) [ Sandy Redox (S5) [ 1 em Muck (A9) (LRR C)
[ Histic Epipedon (A2) [ Stripped Matrix (S6) [ 2 em Muck (A10) (LRR B)
[ Black Histic (A3) [ Loarmy Mucky Mineral (F1) [ Reduced Vertic (F18)
[ Hydrogen Sulfide (A4) [ Loamy Gleyed Matrix (F2) [ Red Parent Material (TF2)
[ Stratified Layers (AS) (LRR C) [Z] Depleted Matrix (F3) [] Other (Explain in Remarks)
[ 1 em Muck (A9) (LRR D) [J Redox Dark Surface (F6)
[ Depleted Below Dark Surface (A11) [ Depleted Dark Surface (F7)
L] Thick Dark Surface (A12) [ Redox Depressions (F8) “Indicators of hydrophytic vegetation and
[ Sandy Mucky Mineral (S1) [ Vemal Pools (F9) wetland hydrology must be present, unless
[ Sandy Gleyed Matrix (S4) disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth {inches): Hydric Soil Present? @Yes  ONo
Remarks:
no redox
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
Surface Water (A1) [ Salt Crust (B11) [ Water Marks (B1) (Riverine)
[Z High Water Table (A2) [[] Biotic Crust (B12) [ Sediment Depoasits (B2) (Riverine)
Saturation (A3) [] Aquatic Invertebrates (B13) [ Drift Deposits {B3) (Riverine)
[0 Water Marks (B1) (Nonriverine) [ Hydrogen Sulfide Odor (C1) [ Drainage Patterns (B10)
[0 Sediment Deposits (B2) (Nonriverine) [] Oxidized Rhizospheres along Living Roots (C3) [] Dry-Season Water Table (C2)
[ Drift Deposits {B3) (Nonriverine) [] Presence of Reduced Iron (C4) [ Crayfish Burrows (C8)
[ Surface Soil Cracks (B6) [] Recent Iron Reduction in Tilled Soils (C6) [ Saturation Visible on Aerial Imagery (C9)
[ Inundation Visible on Aerial Imagery (B7) [ Thick Muck Surface (C7) [ Shallow Aquitard (D3)
[0 Water-Stained Leaves (B9) [] Other {Explain in Remarks) FAC-Neutral Test (DS)
Field Observations:
Surface Water Present? ® Yes O No Depth (inches):
Water Table Present? @ Yes O No Depth (inches): 10
Saturation Present? @ Yes O No Depth (inches): 8 Wetland Hydrology Present? @ Yes O No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:






WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: Parke Creek City/County: Kittitas Sampling Date: 10/16:2020
Applicant/Owner: Schmitt State: wa Sampling Point: DP4
Investigator(s): S. Tc i, A Lutes Section, Township, Range:
Landform (hillslope, terrace, etc.): flat Local relief {concave, convex, none). nane Slope (%): §
Subregion (LRR): B Lat: 47.0160 Long: -120.3165 Datum: NADS3HARN
Soil Map Unit Name: Nitzel ashy silt loam gravelly substratum 0-2% slopes NWI Classification: upland
Are climatic / hydrologic conditions on the site typical for this time of year? ® Yes O No (If no, explain in Remarks.)
Are Vegetation [ | So#d 0  orHydrology (0 significantly disturbed? Are "Normal Circumstances® present? ® Yes O No
Are Vegetation [0 |, Scid 0  orHydrology Tl naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
e R R P——
Wetland Hydrolagy Present? O Yes ® No within a Wetland? O Yes @ No
Remarks:

Although vegetation is heavilty grazed, determination was not affected because dominant plant species were identifiable.

VEGETATION - Use scientific names of plants.

Absolte Dom. Reistive Indicator | DOMinance Test worksheet:

Tree Stratum (Plot size: 15/t x 158 ) % Cover Sp.? 9% Cover _Status Number of Dominant Species
1. That Are OBL. FACW, or FAC: 3 (A)
2 Total Number of Dominant
3. Species Across All Strata: 3 (B)
4. Percent of Dominant Species

= Total Cover That Are OBL. FACW, or FAC: _100.0% (AB)
Sapling/Shrub Stratum (Plot size: 15t x 158 )
1. Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species 20 x1= 20
4. FACW species 35 x2= 70
5. FAC species 45 x3= 135

= Total Cover FACU species 0 x4= 0
Herb Stratum  (Plot size: 5ft x 5ft ) UPL species 0 x5= 0
1. Elymus repens 45 Y 45.0 FAC Column Totals: 100 (A) 225 (B)
Z Iypim katioke 2 Y 200 OBt Prevalence Index = B/A = 2.250
3. Juncus effusus 35 Y 35.0 FACW S—

Hydrophytic Vegetation Indicators:

4.
5. [E Dominance Test is >50%
6. [E Prevalence Index is $3.0"
7. m} Morpholegical Adaptations® (Provide supporting
8 data in Remarks or on a separate sheet)
100 = Total Cover [0 Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratum (Plot size: ) ‘Indicators of hydric soil and wetiand hydrology must
1. be present, unless disturbed or problematic.
2.
= Total Cover Hydrophytic

Vegetation ® Yes O No

Present?
% Bare Ground in Herb Stratum % Cover of Biotic Crust

Remarks:






SOIL

Sampling Point: DP4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 42 100 Sandy Loam

"Type: C=Concentration, D=Deplebon. RM=Reduced Matrix CS=Covered or Coated Sand Grains.

Location: PL=Pare Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

[ Histosol (A1)

[ Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (Ad)

[ Stratified Layers (AS) (LRR C)

[ 1 em Muck (A9) (LRR D)

[ Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[ Sandy Mucky Mineral (S1)

[ Sandy Gleyed Matrix (S4)

[ Sandy Redox (S5)

[ Stripped Matrix (S6)

[J Loamy Mucky Mineral (F1)
[ Loamy Gleyed Matrix (F2)
[ Depleted Matrix (F3)

[ Redox Dark Surface (F6)
[ Depleted Dark Surface (F7)
[ Redox Depressions (F8)

[ Vemnal Pools (F9)

Indicators for Problematic Hydric Soils™:
[ 1 em Muck (A9) (LRR C)

[0 2 em Muck (A10) (LRR B)

[J Reduced Vertic (F18)

[0 Red Parent Material (TF2)

[ Other (Explain in Remarks)

Aindicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present?

O Yes @ No

Remarks:
no redox

HYDROLOGY

Wetland Hydrology Indicators:
[ Surface Water (A1)

1 High Water Table (A2)

[ Saturation (A3)

] Water Marks (B1) (Nonriverine)

[ Sediment Deposits (B2) (Nonriverine)

[] Drift Deposits (B3) (Nonrivering)

[1 Surface Soil Cracks (B6)

[ Inundation Visible on Aerial Imagery (B7)

polv)

[ Salt Crust (B11)
[ Biotic Crust (B12)

[ Aquatic Invertebrates (B13)

[ Hydrogen Sulfide Odor (C1)

[ Oxidized Rhizospheres along Living Roots (C3)
[ Presence of Reduced Iron (C4)

[ Recent Iron Reduction in Tilled Soils (C5)

[ Thick Muck Surface (C7)

[] Water Marks (B1) (Riverine)

[ Sediment Deposits (B2) (Riverine)

[0 Drift Deposits (B3) (Riverine)

[ Drainage Patterns (B10)

[ Dry-Season Water Table (Q2)

[ Crayfish Burrows (C8)

[] Saturation Visible on Aerial Imagery (C9)
[ Shallow Aquitard (D3)

[ Water-Stained Leaves (B9) [ Other (Explain in Remarks) [@ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? O Yes @ No Depth (inches):

Water Table Present? O Yes ® No Depth (inches):

Saturation Present? O Yes @ No Depth (inches): Wetland Hydrology Present? O Yes ® No
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Evidence of seasonal drainage pattems






WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: Parke Creek City/County: Kittitas Sampling Date: 10/16/2020
Applicant/Owner: Schmitt State: wa Sampling Point: DP5
Investigator{s). S. Tomassi, A. Lutes Section, Township, Range:
Landform (hillsiope, terrace, etc.): flat Local relief (concave, convex, none) none Slope (%): 5
Subregion (LRR): B Lat: 47.0160 Long: -120.3165 Datum: NADB3HARN
Soil Map Unit Name: Nitzel ashy silt loam gravelly substratum 0-2% slopes NWI Classification: upland
Are climatic / hydrologic conditions on the site typical for this time of year? @ Yes O No (If no, explain in Remarks.)
Are Vegetation ,Soil0 ,orHydrology O]  significantly disturbad? Are "Normal Circumstances” present? @ Yes O No
Are Vegetation [ |, Soil [0 |, or Hydrology 1  naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Tt S e | swesmeenne
Wettand Hydrology Present? O Yes ® No within a Wetland? QO Yes ® No
Remarks:

Although vegetation is heavilty grazed, determination was not affected because dominant plant species were identifiable.

VEGETATION - Use scientific names of plants.

Absolute Dom. Relative Indicator Dominance Test worksheet:

Tree Stratum (Plot size: 15§t x 15ft ) % Cover Sp.? % Cover Siatus Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2 Total Number of Dominant
3. Species Across All Strata: 2 (B)
4 Percent of Dominant Species

= Total Cover That Are OBL, FACW, or FAC: _100.0% (A/B)
Sapling/Shrub Stratum (Plot size: 15ft x 15ft )
1. Prevak Index worksh
2. Total % Cover of: Multiply by:
3. OBL species 80 xt= 80
4. FACW species 20 x2= 40
8. FAC species 0 x3= 0

= Total Cover FACU species 0 x4= 0
Herb Stratum (Plot size: 5ft x 5ft ) UPL species 0 x5= 0
1. Column Totals: 100 (A) 120 (B)
2. Typha latifolia 80 Y 80.0 OBL Diavibance bl = BIA = ii560
3. Juncus effusus 20 Y 200 _FACW revalence ndex =B = =2
4. Hydrophytic Vegetation Indicators:
5. Dominance Test is >50%
6. [ Prevalence Index is 3.0
7. O Morphological Adaptations’ (Provide supporting
8 data in Remarks or on a separate sheet)

100 = Total Cover [0 Problematic Hydrophytic Vegetation® (Explain)

Woody Vine Stratum (Plot size: ) "Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2.

= Total Cover Hydrophytic

— Vegetation @ Yes O No
Present?

% Bare Ground in Herb Stratum % Cover of Biotic Crust

Remarks:






SOIL Sampling Point: DPS
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) ki) Color (moist) % Type* _Loc? Texture Remarks
0-14 10YR 32 100 Loam very compacted
‘Type: C=Concentration, D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
[ Histosol (A1) [J Sandy Redox (S5) 7 1 em Muck (A9) (LRR C)
[ Histic Epipedon (A2) [ Stripped Matrix (S6) [ 2 em Muck (A10) (LRR B)
[ Black Histic (A3) [ Loamy Mucky Mineral (F1) [ Reduced Vertic (F18)
[] Hydrogen Sulfide (A4) [ Loamy Gleyed Matrix (F2) [ Red Parent Material (TF2)
[ Stratified Layers {AS) (LRR C) [] Depleted Matrix (F3) [ Other (Explain in Remarks)
[ 1 em Muck (A9) (LRR D) [ Redox Dark Surface (F6)
[ Depleted Below Dark Surface (A1) [ Depleted Dark Surface (F7)
[ Thick Dark Surface (A12) [ Redox Depressions (F8) “ndicators of hydrophytic vegetation and
[ Sandy Mucky Mineral (S1) [ Vernal Pools (F9) wetland hydrology must ba present, unless
[ Sandy Gleyed Matrix (S4) disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? OYes  @No
Remarks:

area is extremely compacted

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
[ Surface Water (A1) [ Sait Crust {B11) [ Water Marks (B1) (Riverine)
[ High Water Table (A2) [ Biotic Crust (B12) [] Sediment Deposits (B2) (Riverine)
[] Saturation (A3) ] Aguatic Invertebrates (B13) ] Drift Deposits (B3) (Riverine)
[ Water Marks (B1) (Nonriverine) [ Hydrogen Sulfide Odor (C1) [] Drainage Patterns (B10)
[] Sediment Deposits (B2) (Nonriverine) [ Oxidized Rhizospheres along Living Roots (C3) [ Dry-Season Water Table (C2)
[ Drift Deposits (B3) (Noariverine) [ Presence of Reduced Iron (C4) [ Crayfish Burrows (C8)
1 Surface Soil Cracks (B6) [] Recent Iron Reduction in Tilled Soils (C6) [ Saturation Visible on Aerial Imagery (C9)
[ Inundation Visible on Aerial Imagery (B7) [ Thick Muck Surface (C7) [ Shallow Aquitard (D3)
[ Water-Stained Leaves {B9) [ Other (Explain in Remarks) [3 FAC-Neutral Test (D5)
Field Observations:

Surface Water Present? O Yes ® No Depth (inches):
Water Table Present? O Yes ® No Depth (inches):
Saturation Present? O Yes ® No Depth (inches): Wetland Hydrology Present? O Yes ® No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:






Appendix B

PHS Map and Report










*éﬁm Priority Habitats and Species on the Web

Sources. Esr. MERE, Garmin, USGS: Intermap. INCR
Korea, Esrr {Thailand), NGCC (¢) ©

Report Date: 10/19/2020, Parcel ID: 18-20-34000-0011

PHS Species/Habitats Overview:

AENT P, NRCan. st Japan METL Exri China Hnn_:l)f,’ou:’,x Esn
nStrectMap contnttors and the GIS User I'nrm...*n’:‘?’“ﬂ??‘.‘/
e

Occurence Name Federal Status State Status Generalized Location
Rainbow Trout | N/A N/A No

| Shrub-steppe | NJA NIA No

[ Freshwater Emergent Wetland N/A ‘ N/A No

1’ Goken eadle N/A Candidate Yes






10119/2020
PHS Species/Habitats Details:

PHS Report

Rainbow Trout

Scientific Name Oncorfiynchus mykiss

Priority Area Occurrence/Migration

Site Name Park Creek

Accuracy NA

Notes LLID: 1204747469396, Fish Name: Rainbow Trout, Run Time:
Unknown or not Applicable, Life History: Resident

Source Record 3996

Source Dataset SWIFD

Federa| Status N/A

State Status N/A

PHS Listing Status PHS Listed Occurrence

Sensitive N

SGCN N

Display Resolution AS MAPPED

More Info httpiwdfwwa,govimimidiversty/soc/sac,htm

Geomeuy i’ype Lines

Priority Area Terrestrial Habitat

Site Name QUILCMENE

Accuracy 1/4 mile {Quarter Section)
VERY LARGE INTACT TRACT OF HIGH QUALITY SHRUB-
STEPPE WITH GOOD SHRUB COVER AND LIMITED PATCHES

Notes OF INVASIVES, BORDERED BY FORESTED RIDGES AND
COLUMBIA RIVER.SOME RECENT FIRE HISTORY AND SOME
LIMITED DEVELOPMENT OCCURRING.

Source Record 920479

Source Dataset PHSREGION

Source Name DOWNES, SCOTT WDFW

Source Entity WA Dept, of Fish and Wildlife

Federal Status NIA

State Status NIA

PHS Listing Status PHS Listed Occurrence

Sensitive N

SGCN N

Display Resokution AS MAPPED

Geomelry Type Palygons






ManagementRecommendations

10/19/2020 PHS Report
Priority Area Aquatic Habitat
Site Name N/A
Accuracy NA
E&é; A Wetland System: PALUSTRINE - NWI Code: PEMC
Source Dataset NWIWetlands
Source Name Not Given
Source Entity US Fish and Wildlife Service
Federal Status N/A
State Status NIA
PHS Listing Status PHS Listed Occurrence
Sensitive N
SGCN N
Display Resolution AS MAPPED

bttoiwwwiecy,wa,goviprogramsiseaiwetiands’bas/index.him]

Geomelry Type

Polygons

Freshwater Emergent Wetland

Priority Area Aquatic Habitat

Site Name N/A

Accuracy NA

Notes | Wetland System: PALUSTRINE - NWI Code: PEMC
Source Dataset NW[Wetlands

Source Name Not Given

Source Entity US Fish anc Wildife Service
Federal Status N/A

State Status NIA

PHS Listing Status PHS Listed Occurrence
Sensitive N

SGCN N

Display Resolution AS MAPPED

ManagementRecommendations

hitto-/wwwiecy,wa,goviprograms/sealwetlands/bas/index,html

Geometry Type

Polygons






10119/2020 PHS Report

Golden eagle

Scientific Name Aquila chrysaetos
This polygon mask represents one or more records of the above

Notes species or habitat occurrence. Contacl PHS Data Release (360-902-
2543) for obtaining information about masked sensitive species and
habitats,

Feders] Status N/A

State Status Candidate

PHS Listing Status PHS Listed Occurrence

Sensitive (Y

SGCN Y

Display Resolution TOWNSHIP

ManagementRecommendations Dbitoiwdiv,wa,govipublications/pub,php?id=00026

DISCLAMER. This report ndudes nfarmation that the Washington Department of Fish and Wildife (WDFW| mantains in a central computer database. It is nct an attempt ta pravice you
with an official agency rasponse 85 K the impacts of your projact oo Ssh and widlite. This information coly documents the location of Tish and widlife resourcas 10 the best of our knowledga.
It is net a comglete rventory and it is mportant % note that Ssh and widle resources may ccour in areas nat currently known ta WDEW biclogsts, o in areas for which comprehensive
surveys have nol been conducted, Sile specilic surveys are Traquenty necssasary 10 rubs aul the presence of priceity resources. Locatons of fish and wikiife rescurces are subject to
wariatian cauvsed by disturbance, changes In season and weathar, and other factars. WDFW does not recommend using raports more than six months o,
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		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.




















































Kxhibit A

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

SEPA Application (SE-20-00003)





wam@ 2015 Application for Coverage Under the General
—

Lol ocy Permit for Biosolids Management

State of Washington

1. Facility Information

Name of Facility | Brown & Jackson

Owner Brown & Jackson, Inc.

Ownership Status |[ |Federal [ [state | |Local [X]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 0:509-925-1564
C:509-929-4785 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)

D Class | sewage treatment facility (have a pretreatment program or designated as Class 1)

|:| 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:

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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wam@ 2015 Application for Coverage Under the General
—

Lol ocy Permit for Biosolids Management

State of Washington

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

D Ocean Dumping D Nonattainment Program
|:| Stormwater Discharge |:| Underground Injection Control Program
|:| Dredge or Fill |:| Hazardous Waste Management Program

X] 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

Alternative 3

(process to further reduce pathogens [PFRP]) [PSRP]) o
[ ] Composting [ ] Heatdrying [] Aerobic digestion
] Air drying

|:| Heat treatment |:| Pasteurization

e A bic digesti
[ ] Beta ray irradiation [ ] Gamma ray [ ] Anaerobic digestion

irradiation [L] composting
[] Thermophilic aerobic digestion [ Liming (septage, see below)
[ ] Alternative 4 (PFRP equivalent) [ ] Alternative 3 (PSRP equivalent)
Septage [ ] sent for Further Treatment
|:| Injection
& Incorporation |:| Did not meet requirements (explain):

[ ] pH stabilization

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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wam@ 2015 Application for Coverage Under the General
—

Lol ocy Permit for Biosolids Management

State of Washington

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

[ ] Alternative 1 (38% volatile solids reduction) [ ] Alternative 4 (pH stabilization)
[ ] Alternative 1a (bench test-anaerobic )
|:| Alternative 1b (bench test-aerobic)

[ ] Alternative 5 (>75% solids)
[ ] Alternative 6 (>90% solids)

|:| Alternative 2 (SOUR) |:| Alternative 7 (injection)
[ ] Alternative 3 (aerobic process) [X] 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 Biosolids are composed of septage that Brown and Jackson pumps
produced and managed? fromvarious 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 EST. 94.2 Dry Tons; Assuming 2% solids in septage
(+/- 10 dry tons)

How often and what time of Testing occurs once a year, prior to land application
year testing conducted?

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

How much? 1.13 Million gallons of biosolids

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

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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wam@ 2015 Application for Coverage Under the General
—

Lol ocy Permit for Biosolids Management

State of Washington

Date of last measured depth. N/A, storage ponds have not yet been constructed

How much has accumulated?

When was the last dredging N/A
event?

Do you plan to dredge during | Yes, Once a year
this permit cycle?

‘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.

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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wam@ 2015 Application for Coverage Under the General
—

Lol ocy Permit for Biosolids Management

State of Washington

|Z| 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.

|X| 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).

|X| 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.

D 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.

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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wam@ 2015 Application for Coverage Under the General
—

Lol ocy Permit for Biosolids Management

State of Washington

D 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

D 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. | 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 ,

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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Re: Progress - Brown & Jackson Ponds

Subject: Re: Progress - Brown & Jackson Ponds
From: Rikki Schmitt <rikkischmittl@gmail.com>
Date: 6/3/2020, 9:24 AM

To: Brittney Oliver <boliver@wpeinc.net>

Good morning Brittney-

Here is our Spill Prevention & Response Plan

Our Contingency Plan for septage that does not meet our quality standards will be taken to the Kittitas 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 Kittitas
County Solid Waste Facility. In the occasion that we pump leachate, we will take that to the Kittitas County
Leachate Pond.

Let me know if | need to clarify anything further.

Thanks
Rikki

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

Rikki,
A couple of more questions for you:
1. Do you guys have a current "Spill Prevention and Response Plan"? and Can you please send me a copy?

2. We have to include a contingency plan that describes your plans for handling biosolids in the event that your
biosolids cannot be sent to their usual end use location (i.e. planned land application) or fail to meet quality
goals. Nathan mentioned that in the event you cannot land apply the plan is to transport to Kittitas 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 Schmitt wrote:

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





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:
e All vehicles are regularly inspected and serviced.
e Drivers never exceed the posted speed limit and only travel at speeds
appropriate for current road conditions.
e 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:
e 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-dennifer 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
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 |bs of dry matter intake per day

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 Ibs 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 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.

Table 4
Soil Nitrogen Supply (Ibs/acre)
Alfalfa 121
Soft Wheat 121
Hard Wheat 121
Grass Hay 121
Grazing 121

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

Table 5 AAR*
Nitrogen Application Rate (Ibs/acre) gal/acre/year Total Gallonsat 70  Acres
Alfalfa 230 88,462 6,192,308
Soft Wheat 61 23,462 1,642,308
Hard Wheat 77 29,615 2,073,077
Grass Hay 9 3,462 242,308
Grazing -21 -8,077 -565,385
* EPA calculation (annual application rate = N/0.0026). N is the nitrogen needed by the crop.

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.





Recommendations

Without a serious investment of time and money, | 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, | 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

Brown & Jackson Land Application Site

1:1 Walkley-Black KCI Dry Comb. Olsen NH40Ac 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 24 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 13 2.4 13 0.092 3 550 3 19.8

Sum of Tested N 121 Ibs/acre
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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



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 soll
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 soll
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.





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 INFORMATION

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, 52.1 25.9%
5 to 15 percent slopes

570 Wipple cobbly clay loam, 15 to 3.0 1.5%
30 percent slopes

618 Nitzel ashy silt loam, gravelly 44.8 22.3%
substratum, 0 to 2 percent

621 Mitta ashy silt loam, flooded, 0 7.4 3.7%
to 2 percent slopes

674 Durtash gravelly loam, 3 to 10 40.6 20.2%
percent slopes

787 Terlan-Durtash-Selah complex, 43.3 21.5%
2 to 5 percent slopes

869 Weirman complex, drained, 0 to 101 5.0%
5 percent slopes

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
maijor 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: 211x
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 - 0to 7 inches: gravelly loam
H2 - 7 to 15 inches: gravelly clay loam
H3 - 15to 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 (RO08XY201WA)
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 - 0to 5inches: gravelly loam
H2 - 5to 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 (RO08XY201WA)
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 (ROO8XY101WA)
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: 2I3v
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 (RO08XY202WA)
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: 2158
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: 215c
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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: 216z
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 - 0to 5inches: gravelly loam
H2 - 5to 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 (RO08XY201WA)
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: 218x
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 - 0to 7 inches: gravelly loam
H2 - 7 to 15 inches: gravelly clay loam
H3 - 15to 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 (RO08XY201WA)
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 - 0to 5inches: gravelly loam
H2 - 5to 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 (RO08XY201WA)
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 - 9to 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 (RO08XY101WA)
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 - 5to 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 (R0O07XY403WA)
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 - 4to 15 inches: very gravelly loamy sand
H3 - 15 to 60 inches: extremely gravelly loamy sand

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

Natural drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 5.95 in/hr)

Depth to water table: About 42 to 60 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Available water storage in profile: Very low (about 0.4 inches)

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

Minor Components

Kayak
Percent of map unit: 5 percent
Hydric soil rating: No
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Land Application of Municipal Sewage Sludge—Kittitas County Area, Washington

(Brown & Jackson Application Site)
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MAP INFORMATION

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:
Survey Area Data:

Kittitas County Area, Washington
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:
2016

Jul 3, 2014—Sep 21,

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—Kittitas County Area, Washington

Brown & Jackson Application Site

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)

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)

52.1

25.4%

570

Wipple cobbly
clay loam, 15
to 30 percent
slopes

Very limited

Wipple (85%)

Slope (1.00)

Slow water
movement
(1.00)

Cobble content
(0.98)

Droughty (0.39)

3.2

1.6%

618

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

Very limited

Nitzel, gravelly
substratum
(90%)

Flooding (1.00)

Depth to
saturated zone
(0.89)

45.4

22.1%

621

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

Very limited

Mitta, flooded
(85%)

Flooding (1.00)

Depth to
saturated zone
(0.62)

7.8

3.8%
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Land Application of Municipal Sewage Sludge—Kittitas County Area, Washington

Brown & Jackson Application Site

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, 3to 10
percent slopes

Very limited

Durtash, gravelly
(80%)

Slow water
movement
(1.00)

Depth to
cemented pan
(1.00)

Droughty (1.00)

42.5

20.7%

787

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

Very limited

Terlan (40%)

Slow water
movement
(1.00)

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)

43.5

21.2%

869

Weirman
complex,
drained, 0to 5
percent slopes

Very limited

Weirman, very
gravelly sandy
loam (55%)

Filtering capacity
(1.00)

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)

10.8

5.2%
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Land Application of Municipal Sewage Sludge—Kittitas County Area, Washington

Brown & Jackson Application Site

Map unit Map unit name Rating Component Rating reasons | Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
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%
UsDA  Natural Resources Web Soil Survey 5/4/2020
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Land Application of Municipal Sewage Sludge—Kittitas County Area, Washington Brown & Jackson Application Site

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

USDA  Natural Resources Web Soil Survey 5/4/2020
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Land Application of Municipal Sewage Sludge—Kittitas County Area, Washington Brown & Jackson Application Site

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 Soll
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

UsDA  Natural Resources Web Soil Survey 5/4/2020
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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 SelectingaLab

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:
e Meet needed turn-around-times for lab reports when samples are delivered. You should call
and check if you have time constraints;
e 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





will be collected for the 1%, 2", and 3™ 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, 2" foot, and 3™
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
e Sample chain-of-custody forms
e Sharpie® pens and ink pens
e Soil sample bags—bags from your lab are best, but you can use new Ziploc bags
e C(Clean buckets labeled by depth (so you don’t put the 2-foot sample in the 1-foot bucket)
e Field book to record field description, dates, and information on sample location.
e C(Clean large spoon to mix samples
e Soil sampler (e.g. hand auger, probe, etc.)
e Cooler for samples
e Sufficient Ice
e Shipping labels if delivered by courier





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), NO3-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 2" and 3™ 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 39° F (4° 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.





Table 3.2 Common Soil Analysis

Constituent

What is it?

Nitrogen in the form of ammonia. It is a form of mineral nitrogen, is directly

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

plant available and common in fertilizer. (NOs 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 (NHs-N and NOs-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.

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.

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

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*, Ca?*, Mg?, 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 Ibs per acre of plant
available nitrogen is mineralized each year. Recommended when making an
initial assessment of a field and reassessed periodically.

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.






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.





GENERAL LAND APPLICATION PLAN

Submitted as an addendum to Brown and Jackson
Application for Coverage
Under the General Permit for Septage Management

This plan is developed in accordance to Chapter 173-308-90004 WAC, Appendix 4: Minimum
Content for a General Land Application Plan.

Document Date: June 2020





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:

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

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

e Describe general management guidelines for areas receiving septage;

e 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:

e Commercial agriculture;

e Pasture and rangeland;

Sites are evaluated on a case by case basis for suitability based on a number of factors including:
e topography/slopes;
e Soils;
e Depth to groundwater;
e Precipitation;
e /Zoning:
e Neighboring land use;
e Access and storage

Site/Soil attributes generally not suitable for land application of Septage:
e Persistent anaerobic soil conditions (presence of gleyed soils or mottling);
e Hardpans or lithic layers within 12 inches of the surface;
e Slopes exceeding 25%;
e 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 4™, 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:

e 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.

e Review of the site by Ecology;

e 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.

General Land Application Plan Page 3





ENGINEERING REPORT

Brown & Jackson, Inc.

2020 Storage Project

Prepared by

WESTERN PACIFIC ENGINEERING and SURVEY
1328 E. Hunter Place

Moses Lake, Washington 98837

(509) 765-1023

WPES Project Number 20410
Updated August 2020





AT T

ENGINEERS  SPECIALINSPECTORS ~ PLANNERS SURVEYORS

WESTERN PACIFIC ENGINEERING & SURVEY

PIONEER WAY PROFESSIONAL CENTER
1328 E. HUNTER PLACE

MOSES LAKE, WASHINGTON 98837
OFFICE: (509) 765-1023

FAX: (509) 765-1298

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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Engineering Report Brown & Jackson, Inc.

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.
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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.
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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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{The leakage rate was calculated based on Giroud’s Equation assuming a full storage pond at the
shallow end.)

The composite liner system for this pond is comprised of a smooth 60mil HDPE liner and a
knobbed 60mil HDPE liner. The smooth liner is placed on the bottom while the knobbed liner is
placed on top, with the knobs down. This creates a space of about 0.13” between the liners for
water to flow. Based on testing performed by the manufacturer, the knobbed liner has a
transmissivity of 0.0045m%s at a slope of 1%. This material is then capable of flowing many times
the action leakage rate in a fairly narrow width. (Over 7gpm at 1m of channel width.) Due to the
small space between the liners and the gradient, hydraulic head pressure will push leaked
wastewater toward the leak detection sump area. The use of the knobbed liner will provide superior
results as the flow through a sand or pea gravel layer will be more prone to clogging due to bio-
mat development in the smaller pour area provided by those types of material.

Water Table

A series of six test holes were dug along the length of Parke Creek, within the property and
approximately 75 feet from the creek. The test holes are approximately four to five feet in depth
and were dug in March 2020. With the site generally sloping to the southwest, the bottom of the
test pits are at a lover elevation than the bottom of the proposed ponds, As of June 4™, 2020 there
has been no water present in the test holes. More information on these test holes can be found in
the appendix.

Additionally, Western Pacific Engineering and Survey reviewed the Washington State Department
of Ecology’s website for well information surrounding the land application field and the storage
ponds. The website showed several wells located south of the site and a couple locate to the north,
as well. The reports for these nearby wells shows the water table between 100 and 200 feet below
the surface.

Summary
In conclusion, we appreciate having the opporfunity to provide you with this report of our findings

regarding your project. Please find the attachments in the appendix and the construction drawings
for your reference. If you have any questions or require further information, please contact our
office.

Sincerely,

Nath#ihiel D. Nofziger, P.E.
WESTERN PACIFIC ENGINEERING & SURVEY INC
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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.






Western Pacific Engineering Survey, Inc.
Brown and Jackson Water Balance:

Approx. | Flow per AchrOnti?!dte q Monthly Net Monthly ':\/Id;gtsﬁs Net Pond Expected Rez/IL:?r.e q
Month Work Day Precip. | Precip.* | Evap.** Evap.**** [ Volume | Wihdawls .
days (GPD) Waste (inches) | (gallons) | (inches) Evap. = (gallons) | (gallons) | (gallons) Receaving
(gallons) (Inches) 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 | Total Irrigated Acres 27.7
Evaporation FS*** 0.9 Actual Volume of Ponds 1,220,933

Notes:

1.2253981

* 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.
** Evaporation Rates were caclulated based on the data available for the nearest locations, refer to the Engineering Report for more information.
*** 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 evaporation caclulation was pro rated for the number of Months following the Pond being emptied.






U'S.' Departmer?t of Commerce_ N _ Su mmary of Monthly Normals National Centers for Environmental Information
National Oceanic & Atmospheric Administration 1981-2010 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

Generated on 08/10/2020

Precipitation (in.)

Precipitation Probabilities
Totals Mean Number of Days Probablélé{];rrta(t) ;())rﬁcelgsl‘ttaﬁg)nn will be

the indicated amount

Means Daily Precipitation vgn;?é%apgﬁﬁ';”ﬁgggg
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






Western Regional Climat

PROVIDING CLIMATE SERVICES SINCE 1986

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.

PERICD

]

"

=]

s nn

CF RECCRD JAN FEB MLR LEFR MRY JUH JUL RUG SEF OCT HOWV LEC TELR
BELLINGHAM 2 N 1948-1985 0.00 ©0.00 0.00 2.75 4.5% 5.35 €.28 5.56 3.34 1.22 0.00 0.00 23
1985-2005 0.00 ©0.00 O0.00 ©0.00 3.77 4.6% 5.31 4.50 2.65 1.3% 0.00 0.00 22,
1931-1987 .00 ©0.00 0.00 0.00 4.01 4.13 5.58 4.63 3.1 2.34 0.00 0.00 23,
1960-2003 2.00 ©0.00 O0.00 5.43 8.35 9.89 11.%0 10.77 6.88 3.00 0.00 0.00 56.
1954-1973 0.00 0.00 3.23 5.46 .81 7T7.73 9.38 7T7.56 4.83 2.45 0.83 0.00 48
1974-2005 0.00 0.00 0.00 4.44 6.10 .05 8.07 7.04 4.44 2.06 0.82 0.00 39.
1931-1977 Q.00 0.00 0.00 2.37 3.78 4.82 6.12 5.12 3.20 0.00 0.00 0.00 Z5.
1931-2005 2.00 0.00 0.00 5.35 8.02 9.40 12.02 10.44 6.87 2.5% 0.00 0.00 54
943-1979 2.00 ©0.00 ©0.00 5.51 7.50 8.78 10.2% 8.10 5.53 2.7% 0.00 0.00 48
1960-1970 20.00 0.00 0.00 4.49 5.82 6.36 7.42 6£.22 4.28 1.9% 0.00 0.00 8.
1941-2002 0.00 0.00 0©0.00 5.40 7.0 9.00 10.77 9.14 &.12 2.%2 0.00 0.00 50.
1931-2005 20.00 0.00 2.49 4.8 6.57 7.50 8.81 7.0% 4.73 2.48 0.80 0.69 45.
1831-19385 0.00 0.71 1.58 2.46 3.97 63 5.61 4.37 2.82 1.28 0.81 0.00 ZE.
1941-2005 20.00 ©0.00 0.00 5.76 8.05 9.00 10.20 8.52 5.52 2.60 0.00 0.00 49
1947-1977 0.00 ©0.00 0.00 O0.00 5.35 7.08 15.41 .71 3.70 1.63 0.00 0.00 39
1941-1980 0.8l ©0.82 1.80 3.26 4.64 5.12 €.70 5.13 3.485 1.62 0.74 0.53 3
1882-2005 0.00 ©0.00 0.00 4.6 7T.27 8.57 11.28 10.22 .41 0.00 0.00 0.00 8
1931-1982 0.00 ©0.00 O0.00 4.7% 6.26 7T.61 8.72 T7.85 4.78 2.58 0.00 0.00 43
1950-19397 .00 ©0.00 0.00 4.74 .87 T.87 9.3 7T7.83 4.1%9 0.00 0.00 0.00 40.
1962-2005 Q.00 0.00 0.00 4.58 6.58 8.17 10.34 ©9.08 5.52 2.84 0.00 0.00 47
1901-1977 2.00 0.00 O0.00 2.91 4.19 4.64 £.15 4.%7 3.31 1.62 0.00 0.00 27.78
1946-2005 2.00 0.00 0.00 5.27 7.62 8.71 10.42 9.29 5.%0 0.00 0.00 0.00 47

Source: https://wrcc.dri.edu/Climate/comp_table_show.php?stype=pan_evap_avg
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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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NORTHWEST LININGS &
GEOTEXTILE PRODUCTS, Inc.

“Helping to Protect the Environment”
21000 77th Avenue South

Kent, WA 98032

(253) 872-0244 « (800) 729-6954
FAX: (253) 872-0245
www.northwestlinings.com

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 Bg”\-l;alues TEST METHOD {\JASAI\?/\all L/::SLUES
Weight (Typical) 0z./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.

“Helping to Protect the Environment”





High Density Polyethylene

Drain Liner’

Product Data
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Property Test Method Frequency  Minimum Average Values
Thickness  (nominal ), mil (mm) ASTM D5994 Per Roll 50 (1.25) | 60 (15) 80(2.0) | 100 (25)
Thickness (lowest individual), mil (mm) 45 (1.15) 54(1.35) | 72(1.8) 90 (2.25)
Drainage Stud Height, mil (mm) ASTM D7466 2nd Roll 130 (3.3) 130(3.3) | 130(3.3) | 130(3.3)
Density, glcc, minimum ASTM D792, Method B 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (both directions) ASTM D6693, Type IV
Strength @ Yield,  Ib/in width (N/mm) 2 inminute 20,000 Ib 10(193)| 132 (23.1)|  176(30.8)| 220(385)
Elongation @ Yield, % (GL=1.3in) 13 13 13 13
Strength @ Break, lbfin width (N/mm) 10(193)]  132(231) |  176(30.8)| 220(38.5)
Elongation @ Break, % (GL=2.0in) 300 300 300 300
Tear Resistance, Ibs. (N) ASTM D1004 45,000 Ib 38 (169) 40 (178) 53 (236) | 64 (285)
Puncture Resistance, Ibs. (N) ASTM D4833 45,000 Ib 80 (356) 95 (422) | 126(560) | 158 (703)
Carbon Black Content, % (range) ASTM D4218 20,000 Ib 2-3 2-3 2-3 2-3
Carbon Black Di ion (Cat

arbon Biack Dispersion (Category) ASTMDS596 45,000 Ib Only near spherical agglomerates: 10 views in Cat. 1 or 2
Stress Crack Resistance (SP-NCTL), hrs. ASTM D5397 Appendix 200,000 Ib 500 500 500 500
Oxidative Induction Time, minutes ASTM D3895, 200°C, 1 atm O, 200,000 Ib 2140 2140 2140 2140

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.

Supply Information (Standard Roll Dimensions)

hickness Width Length Area (approx.)
mil mm ft m ft m ft? m?
50 1.25 23 7 300 | 914 6,900 640
60 15 23 7 300 | 914 6,900 640
80 20 23 7 300 | 914 6,900 640
100 25 23 7 300 | 914 6,900 640

Note:

Average roll weight is 4,000 Ibs (1,814 kg) for 100 mil and 3,000 Ibs (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).

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.

500 Garrison Road, Georgetown, South Carolina 29440

email: salesmkg@agruamerica.com

843-546-0600
www.AgruAmerica.com

800-373-2478

Fax: 843-527-2738

© Agru America, Inc. 11.14





SURFACE TO DATUM VOLUME REPORT

Pond 1
Western Pacific Engineering and Survey
Project: N:\20410\Drafting\20410el.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.)

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\20410el.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.)

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

@ \Water Metering Well

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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LINER NOTES

1. Geotextile Fabric Padding: Geotextile fabric shall be
PermeaTex 4080 nonwoven geotextile. Geotextile fabric shall
be 882 per yard with a minimum grab tinsile strength of 205
pounds.

2. Smooth Liner: Smooth liner shall be a AGRU Smooth 60 mil
HDPE liner. Liner shall have a minimum yield strength of
125 1b/in and shall have a minimum puncture resistance of
108 pounds.

3. Knobbed Liner: Knobbed liner shall be a AGRU Drain Liner
60 mil liner. Liner shall have 0.13" wide and tall knobs.

Liner shall have a minimum yield strength of 132 1b/in and
shall have a minimum puncture resistance of 895 pounds.

GENERAL SPECIFICATIONS

Standard Specifications:

This pond design was intended for the construction of two septage storage ponds located on
Kittitas County tax parcel number 295134.

The Washington State Department of Transportation “Standard Specifications for Road,
Bridge and Municipal Construction” 2018 Edition, and referred to as the “Standard
Specifications”, are hereby part of the contract plans. Any inconsistency in the parts of
the contract including these contract plans shall be brought to the attention of Western
Pacific Engineering & Survey, Inc., prior to construction. During the performance of the
work, if "the contractor discovers any conflict, error, ambiguity, or discrepancy within
the contract plans, contractor shall report it immediately, in writing, to Western Pacific
Engineering & Survey, Inc., and to the responsible agency's designated engineer. The
Standard Specifications can be obtained at the following web sites:

https: //www.wsdot.wa.gov/Publications/Manuals/M41-10.htm

Special Provisions:

The following special provisions and responsible agency standards amend the Standard
Specifications. The contractor shall do all work in accordance with the contract plans,
these special provisions, responsible agency standards, and the Standard Specifications.

1-06.1 Approval of Materials:

Delete the first paragraph and replace with the followinag: The Contractor shall submit a
written list of all materials to the Engineer prior to construction. Submittals for all
non-standard materials used in the project shall be reviewed and approved by the governing
agency prior to use. The contractor shall provide materials submitted for all
non-standard materials to the respective agencies. All materials shall be approved by the
design engineer prior to the start of construction.

1-06.2 (1) Sampling and Testing for Acceptance:

Modify the section as follows: The word Engineer or Project engineer shall refer to the
owner and their designated inspector.

Special inspection shall be as follows, unless modified by the design engineer due to
field conditions.

Soil embankment shall be randomly tested for compaction with a minimum of one test per
10, 000 square feet, but no less than three tests per four feet of 1ift.

Inspection and testing of the liner shall be as listed in the Liner Specifications Section.

Continuous on-site inspection of the 1liner installation shall bpe performed by a third
party inspection agency.

1-07.1 Laws to be Observed:

This Section is supplemented by adding the following:

Contractor shall take all necessary precautions for the safety of, and shall provide the
necessary protection to prevent damage, injury, or 1loss to:

1. All persons on the site or who may be affected by the work;

2. A1l the work and materials and equipment to be incorporated therein, whether in
storage on or off the site; and

3. Other property at site or adjacent thereto.

Bontractor shall comply with all applicable laws and regulations related to the safety of
persons or property including WISHA and OSHA regulations.

It is the responsibility of the Contractor to obtain all necessary permits and pay all
associated fees to perform the work required by these plans.

1-07.47 Utilities and Similar Facilities:

This Section is supplemented by adding the following: The contractor shall be responsible
for verifying the location, dimension and depth of all existing wutilities prior to
construction, whether shown on the contract plans or not. Locations of said utilities as
shown on the contract plans are based upon the best-known records available and are
supject to a degree of unknown variation. If conflict should occur, the contractor shall
immediately advise the design engineer to prepare a design revision. Approval of the
design revision from the engineer and design engineer shall bpe obtained prior to
proceeding with construction. It is the contractor's responsibility to notify the
appropriate utilities involved prior to the start of any excavation. Call 811 for utility
locates two working days prior to excavation. The contractor shall make all necessary
arrangements, for construction of utilities shown on the contract plans and/or indicated
in the contract document, with the serving utility. The contractor shall perform all work
and shall furnish and install all materials as reguired by the utility. In cases where
the serving utility furnishes materials and/or installs some components, the contractor
shall furnish and/or install all other items of work not provided by the utility that are
necessary for a complete and functioning utility system.

1-08.0 Prosecution and Progress: Preliminary Matters:

This Section is supplemented with the following: The contractor shall have and maintain
on the job site during the performance of the work complete sets or copies of the
following documents:

1. Contract plans which have been approved for construction by the Pesponsible
agencies;

2. Responsible agency standards applicable to the construction operations; and

3. One set of record drawings

All work shall be constructed according to the approved contract plans and standard
specifications. Any deviation from the approved contract plans will reguire written
approval from the engineer. The contractor shall keep and maintain on the site one set of
record drawings. The contractor shall mark on the record drawings all project conditions,
locations, configurations, and any other changes or deviations which may vary from the
details represented on the original contract plans. When construction is complete, the
record drawings shall be submitted to the design engineer for use in preparing permanent
record drawings.
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GENERAL SPECIFICATIONS CONTINUED

1-08.0 Prosecution and Progress: Preliminary Matters: (continued)

shall

The contractor obtain and have available, copies of the

applicable responsible agency standards at the job site during the
related construction operations.
Prior to performing any work, the contractor shall contact and

scheduling of inspections.

coordinate with the engineer to set up
approval by the respective

Utility systems will be inspected for
utility entity.

2-01 Clearing, grubbing and Roadside Cleanup:

The description shall be supplemented as follows: clearing, grubbing,
stripping and cleanup shall be performed in accordance with 2-01.
Clearing - prior to the start of any earthwork, all existing
vegetation, debris, rubble, asphalt pavement, etc., shall be removed
from the project area and disposed of at an approved waste site
secured by the contractor. Excavation and grading outside of the
right-of-way shall comply with the current edition of the
International Building Code. All slopes shall be &a maximum of 3
hgrizontal to 41 vertical (3H: 1V unless otherwise noted on the contract
plans.

2-03 Excavation and Embankment:

This Section is revised and supplemented by the following: Prior to
any excavation, including trenching, strip all organic topscil. The
subgrade for embankments shall be prepared by stripping topsoil and
then compact (proof roll) the subgrade to at least 95 percent of the
maximum density. Embankment material shall be native soils less than
8" in greatest diameter.

Compaction — All materials and layers shall be placed and compacted to
95% in loose layers not exceeding eight inches in thickness. The
contractor shall be Tesponsible for importing and/or exporting all
materials as required to construct the earthwork and surfacing to the
lines and grades shown on the approved contract plans.

Finished Surfaces— The contractor shall provide a finished surface on
which to lay the geotextile fabric that is free from all sharp and
angular stones. Therefore provide a compacted 1" minimum of loamy
native soils between the embankment and the geotextile fabric. Loamy
soils shall be 1/2" minus material.

2-03.3(14)D Compaction and Moisture Control Tests:

density shall be determined by the ASTM D1557 test method for
maximum density/optimum moisture. The contractor shall provide all
necessary excavation, vibratory compaction equipment, and labor to
facilitate the taking of compaction tests. The contractor shall
provide all necessary test pits and additicnal work as directed by the
owners representative. The contractor shall provide the responsible
agency an opportunity to be present during compaction testing. All
Sompa%tion results shall be with referral to reqgquired maximum
ensities.

4-04.3(5) Shaping and Compaction:

Replace the first sentence of the first paragraph with the following:
Immediately following spreading and final shaping, each layer of
surfacing shall be compacted at least 85 percent of the density
determined by the control tests. In areas of proposed landscaping,
compaction need not exceed 90 percent.

Maximum

8-01 Erosion Control and Water Pollution Control:

Add the following to the Section: the contractor shall provide
temporary ditching, sediment ponds, silt fencing, rock construction
entrance and/or other measures to assure that siltation control is
provided and maintained during construction. The contractor shall take
all necessary precautions to assure that silt-laden water does not
enter existing and new filtration systems. All storm facilities shall

be flushed and cleaned prior to final acceptance.

LINER SPECIFICATIONS

I. INTROBUCTION

Geosynthetic components of lining systems which are addressed in this
manual are HDPE/LLDPE Geomembranes. The contractor shall recognize
that specific documentation of the specific installation is required
to substantiate this Quality Control Progranm.

ITI. HDPE/LLDPE GEOMEMBRANE INSTALLATION
A. Earth Work

contractor shall be responsiple for

1. The general and/or earthwork
conditicon suitable for

preparing and maintaining the subgrade in a
liner installation unless agreed otherwise.

2. Surfaces to be lined shall be smooth and free of debris, roots, and
angular or sharp rocks to a depth of four (4) inches. All fill shall
consist of well-graded material free of organics, trash, clayballs or
other harmful matter. No sharp edged stones, stones 1larger than one
(1) inch diameter or hard objects shall be allowed within the top four
(4) inches of the subgrade. The surface shall be compacted in
accordance with project specifications but 1in no event below the
minimum reqgquired to provide a firm unyielding foundation sufficient to
permit the movement of vehicles and welding equipment over the surface
without causing rutting or other harmful effects. The subgrade shall
have no sudden sharp or abrupt changes in grade.

3. The earthwork contractor shall protect the subgrade from becoming
too dry, flooding and freezing. Protection, if required, may consist
of a thin plastic protective cover (or other material as approved by
the engineer) installed over the subgrade until the placement of the
liner begins. Subgrade found to have cracks greater than 1/2 inch in
width or depth or which exhibit swelling, heaving or other similar
go?digions shall be reworked by the general contractor to remove these
efects.

4. Surface acceptance: Upon request, contractor will provide the
Owner 's Representative with a written acceptance of the surface lined.
This acceptance will be limited to an amount of area that contractor
linied in a particular work shift. Subseguent repairs to the subgrade
and thg surface shall remain the responsibility of the earthwork
contractor.

B. Crest Anchorage System

excavated by the earthwork contractor
geomembrane

1. The anchor trench shall bpe
to lines and widths shown on the design drawings prior to
placement.

2. Corners in the anchor trench shall be slightly rounded where the
geomembrane enters the trench to minimize sharp bends in the liner.

C. Preparation for Geomembrane Deployment

1. Panel Layout: Prior to 1liner deployment, layout drawings shall be
produced to indicate the panel configuration and location of seams.

2. Identification: Each panel used shall bpbe given & numeric or
alpha—-numeric identifier with a logical progression. This
identification shall also include the date of deployment and

manufacturing roll number.
D. Field Panel Placement

1. Location: contractor will attempt to install field panels at the
location indicated on the layout drawing. If panels are positioned in
a location other than that indicated on the 1layout drawings, the
revised location shall be noted in the field on a layout drawing which

will be modified at the completion of the project to reflect actual
panel locations.

2. Weather Conditions: Geomemprane deployment shall not be done
during any precipitation, in the presence of excessive moisture (i.e.
fqg.d dew), in an area of standing or ponded water, or during high
winds.

3. Method of Deployment:

1. The method and eguipment used to deploy the panels must not damage
the geomembrane or the supporting subgrade surface.

2. No personnel working on the 1liner will smoke, wear shoes that can

damage the geomembrane, or engage in actions which could result in
damage to the geomembrane.

3. Adequate temporary ballast and/or anchoring, (i.e. sandbags,)
which will not damage the geomemprane, will be placed to prevent

uplift of the liner by wind.

4. The geomembrane will be deployed in a manner to minimize wrinkles.

5. Any damage to a panel of geomembrane will be repaired in
accordance with Section IV. Any area of a panel seriously damaged
(torn, twisted, or crimped) will be marked, repaired, and/or removed

from the work area with resulting seaming and/or repairs performed in
accordance with Section IV of this document.

E. Field Seaming
1. General Requirements:

seams shall be oriented parallel toc the slope

seams on slopes shall be kept to a minimum.
Whenever possible, horizontal seams should be located not less than
five (B5) feet from the toe of the slope. Each seam shall be  numbered
in a manner compatible with the panel layout drawing for documentation
of seam testing results.

1. Layout: In general,

(down hill), horizontal

2. Personnel: All personnel performing seaming operations shall pe
trained in the operation of the equipment being used and will gualify
by successfully welding a test seam as described herein. The project
foreman will provide direct supervision of all personnel seaming to

verify proper welding procedures are followed.
F. Egquipment:

1. Fusion Welding: Fusion Welding consists of placing a heated wedge,
mounted on a self propelled vehicular unit, between two (2) overlapped
sheets such that both sheets are heated to temperatures ranging from
800 degrees °F. to B850 degrees °F. After being heated by the wedge,
the overlapped edges pass through a set of preset pressure rollers
which compress the panels together forming a continuous homogenous
fusion weld. The fusion welder is equipped with a temperature readout
device which continuously monitors the temperature of the wedge.

2. Extrusion Fillet Welding: Extrusion welding consists of
introducing a ribbon of molten resin along the edge of the seam
overlap to the two sheets to be welded. The molten polymer causes some
of the material of each sheet to be liguefied resulting in a
homogeneous bond between the molten weld bead and the surfaces of the

sheets. The extrusion welder 1is equipped with gauges giving the
temperature in the apparatus and the preheat temperature at the
nozzle.
G. Seam Preparation:
1. Fusion Welding:

. Overlap the panels approximately four (4) to B (six) inches.

Clean the seam area prior to seaming to assure the area is clean
and free of moisture, dust, dirt and debris.

It is acceptable to grind the overlap at butt seams the
facilitate airtesting through this seam area.

Adjust the panels so that seams are aligned with the fewest

possible number of wrinkles and "fishmouths”.

o o oTo

2. Extrusion Welding:

Overlap the panels a minimum of three (3)

Temporarily bond the panels to bhe welded

damage the geomembrane.

c. Clean the seam area prior to seaming to assure the area is clean
and free of moisture, dust dirt and debris of any kind prior to
grinding.

d. Grind seam overlap and weld withini5 minutes of grinding. 1In
manner that does not cause excessive damage the geomembrane.

e. Purge the extruder prior to pbeginning the seam to remove all
heat—-degraded Extrudate from the barrel.

f. Keep welding rod clean and dry.

inches.
taking

jou)}

care not to

H. Test Seams: Test seams shall be performed at the beginning of each
seaming period or at least once each five to six hours for each
seaming apparatus used that day. Test seams shall be made on fragment
pieces of the liner and under the same conditions as actual seams.

1. Test Seam Length:
made by joining 2 pieces at least 8"

The test seam shall be at least three feet 1long,
in width.

2. Sample Procedures:

a. Visually inspect the seam for squeeze out,
and general appearance.

b. Two samples one inch wide shall be
samples shall then be tested in peel and shall not
seam. A passing test shall be exhibpit film tear bond
sample fails, the entire procedure shall be repeated.

footprint, pressure
cut from the test seam. The
fail in the

(FTB) . If a

the machine shall not be

3. If any of the second set of samples fail,
corrected and 2

accepted and used for seaming until the problem is
passing tests are achieved.

4. After completion of the test the remaining portion of the test seam
shall be discarded. Documentation of the test seams will be maintained
by 1listing date, time (am or pm), machine I.D. number, operators
initials, temperature control setting and test results.

5. Passing test results records shall be maintained on contractor's

test weld report form.

6. If test samples are to act as destructive samples then the
shall be marked, logged and saved. I

sample

I. General Seaming Procedures:

1. Seaming shall extend past the outside edge of the containment area
and can continue to the area to be placed in the anchor trench.

2. While welding a seam, monitor and maintain the proper overlap.

3. Inspect seam area to assure area 1is clean and free of moisture,

dust, dirt and debris of any kind.

4. While welding a seam, monitor temperature gauges to assure propenr
settings are maintained and that the machine is operating properly.

5. Align wrinkles at the seam overlap toc allow welding through a
wrinkle.
6. Fishmouths or wrinkles at seam overlaps that cannot be welded

through shall be cut along the ridge in order to achieve a flat
overlap. The cut area shall be seamed. Any portion where the overlap
is inadeqguate shall be patched with an ocval or round patch extending
six inches beyond the cut in all directions.

7. All cross/butt seams between two rows of seamed panels shall have
the overlaps trimed back to prevent the wedge of the welder from
becoming stuck in the overlap. It 1is acceptable to grind the overlap
at butt seams the facilitate airtesting through this seam area.

8. All "T" joints shall have the overlap from the wedge welder seam
trimmed back to allow an extrusion fillet weld. Then grind four (4) to
SiX (6) inches on either side of the seam and extrusion weld all of
the area prepared by grinding.

SECTION TIII Seam Testing-Quality & Control-Geomembranes

A. Concept: contractor installation crews will non—-destructively test
all field seams over their full length using air pressure testing,
vacuum testing or other approved method, to verify the continuity and
integrity of the seams.

B. Air Pressure Testing: The weld seam created by the fusion welding
process 1is composed of two welded seams separated by an unwelded
channel approximately 3/8 of an inch wide. This channel permits seams
to be tested by inflating the sealed channel with air to a
predetermined pressure and observing the stability of the pressurized
channel over time.

C. Equipment for air testing:

1. An air pump (manual or motor driven)

sustaining a pressure of 30 PSI.

capable of generating and

2. A rubber hose with fittings and connections.

3. A sharp hollow needle with a pressure gauge capable of reading and
sustaining a pressure of 30 PSI.

4. Procedure for air testing:
5. Seal pboth ends of the seam to be tested.
6. Insert needle in the sealed channel.

7. Inflate the test channel to a pressure between 25 to 30 PSI, in
accordance with the following schedule, close valve, and allow time
for the injected air to come into equilibrium in the channel. Observe
initial pressure after this time. Set the initial pressure to between
27 and 30 psi. After five minutes of testing, the pressure drop shall
be no less than 4psi.

8. Observe and record the air pressure five minutes after the relaxing
period ends. If loss of pressure exceeds the value above or 1if the
pressure does not stabilize, locate the faulty area and repair.

9. Upon completion of the pressure test the end of the seam opposite
the pressure gauge is cut. A decrease in gauge pressure must be
observed or the air channel will be considered blocked and the test
will be repeated after the blockage is corrected.

10. Remove needle and seal resulting hole by extrusion welding.

11. Record test results on non-destructive test form.

12. In the event of a Non-Complying Air pressure test,
procedure shall be followed.

the following

13. Check seam—end seals and retest seams.

14. If non-compliance reoccurs, cut one inch samples from each end of
the seam and additional samples at the distance specified.

15. Perform destructive field peel test on the samples.

16. If all samples pass destructive testing remove the overlap left by
the wedge welder and perform an Air Pressure/Socap Test or vacuum test.

17. If a leak is detected by the air pressure/soap or the vacuum test,
repair by extrusion welding. Test repair by vacuum testing.

18. If no leak is discovered air pressure/soap testing, the seam will
pass non-destructive testing.

18. If no leak is discovered by
non—-destructive testing.

vacuum testing, the seam will pass

20. If one or more samples fail the peel test,
be taken.

additional samples will

the seam between these two
area outside of this
entire length

21. When two passing samples are located,
locations will be considered complying. The
length will be considered non—-complying and the
extrusion welded.

22. Test the entire length of the repaired seam by vacuum testing.
D. Air Pressure Testing/Scap Testing: This test is used when the seam
fails the air pressure test due to slow pressure loss. The procedure
is to constantly supply pressure to the seam air channel while
spraying the length with a soap and water solution and visually
examining the seam for pubpbles. Note: This option is not recommended
during high wind conditions.

1.Equipment for Air Pressure/Soap Testing:
a. The same eguipment as the air pressure test.
b. A soap solution and means to apply the solution.

2. Procedure for Air Pressure/Soap Testing:
a. Trim excess overlap material off at edge of seam
b. Insert needle gauge assemply in opposite ends of the seam to be

tested to show that pressure is- continuous throughout the
channel.

c. Maintain 30 psi

d. Apply soap solution to the weld edge and visually examine for
bubbles.

e. If no bubbles appear the problem is with the inside track
"secondary weld". This seam 1s acceptable providing it has

passed peel tests. )
f. If any bubbles appear on the outside track Primary weld ,
defect by extrusion welding and vacuum test the repair.

E. Vacuum Testinag: This test is used when the geometry of the weld
makes air pressure testing impossible or impractical or when
attempting to locate the precise location of a defect believed to
exist after air pressure testing.

repair

1. Equipment for vacuum testing:

a. Vacuum box consisting of a rigid housing,
window, a soft neoprene gasket attached to the bottom,
or valve assemply and a vacuum gauge.

b. Vacuum pump assembly or compressor with a venturi equipped with a
pressure controller and pipe connections.

c. A rubber pressure/vacuum hose with fittings and connections.

d. A soap solution with a means to apply the solution.

a transparent viewing
port hole

2. Procedure for Vacuum Testing:

Trim excess overlap from seam.

Apply soap solution to the area to be tested.

Place the vacuum box over the area and apply sufficient downward
Activate the vacuum

0OUToD

pressure - to seal the box against the liner.
motor and look for soap bubbles

d. Ensure that a leak-tight seal is created.

e. For a period of not 1less than five seconds,
geom?mbrane through the viewing window for the presence of
bubbles.

f. If no bubbles appear after five seconds,
move overlap and repeat the process.

examine the
soap

turn off the motor and

3. Procedure for non-complying test:

a. Mark all areas where soap bubbles appear and repair the marked
areas.
b. Retest repaired areas.
F. Destructive Testing: The purpose of destructive testing 1is to
determine and evaluate seam strength. These tests reqguire direct

sampling and thus subseqguent patching. therefore destructive testing
should be held to a minimum to reduce the amount of repairs required.

1. Procedure for Destructive Testing: Destructive test samples shall
pbe marked and cut out randomly at a minimum average frequency of one
test 1location every . 500 feet of seam length. Additional test may be
taken in areas of contamination, offset welds, visible crystallinity
or other potential cause of faulty welds.

1) Sample Size:
a) The sample should be twelve inches wide with a seam fourteen
inches long centered lengthwise in the sample.
b) Ten one inch sample shall be cut from each end of the test seam

for field testing on a calibrated field tensiometer. 5 in Peel
and 5 in Shear.
2) If field peel samples pass with FTB and the shear samples pass it

An additional
a third party

will bpe
portion of the

assumed the sample passes destructive testing.
sample test strip can be sent to

laboratory for testing to evaluate seam strength and confirm field
testing if required.
a) Procedure in the event of Destructive Test Failure:

1. Cut additional field samples for testing a minimum of ten (10) feet
geither side of the Test test these according to section 2. If the
samples pass then reconstruct seam between the passing samples with
the extrusion welder.

2. Heat tack the overlap along the ‘length of the seam to be

reconstructed and extrusion weld

3. Vacuum test the extrusion weld.

4, If either of the samples fails then additional samples are taken
in accordance with the above procedure until passing samples are
found.

5. In the case of reconstructed seams exceeding 150 feet, a sample

must be taken and pass destructive testing

B. All destructive seam samples tested by Northwest Linings will be
numbered and recorded on a destructive seam test form.

SECTION IV Defects and Repairs

A. Inspection

1. The Superintendent shall conduct a detailed walk through and
visually check all seams and non-seam areas of the geomembrane for
defects, holes, blisters and signs of damage during installation.

2. All other contractor installation personnel shall at all times, be
on the lookout for any damaged areas. Damaged areas shall be marked
and repaired.

flaw,

B. Repair procedures: Any portion of the geomembrane showing a

or failing destructive or nondestructive test shall be repaired.
Several methods exist for repairs. and the decision as to the
appropriate method shall be made by contractor's Project
Superintendent. Methods available for repair:

tears and destructive sample

1. Patching - used to repair large holes,
inches beyond the

locations. All patches shall extend at least six
defect and all corners of patches shall be rounded.

2. Grinding and welding - used to repair sections of extruded seams.

3. Spot welding or seaming - used to repair small tears,
other minor localized flaws.

pinholes or

4. Capping - used to repair lengths of failed extruded areas.
5. Removal of a bad seam and replacement with a strip of new material
seamed into place.

C. Verification of Hepairs:

1. Every repair shall be non-destructively tested using the methods
set out in this manual Repairs which pass the non-destructive test
shall be deemed adequate. Large repairs may require a destructive
test. Repair test results shall be logged on a repair report form. The
repair location shall be recorded on a record drawing.
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Operation & Closure Plan Brown & Jackson, Inc.

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 111 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)(9)”.

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

2

AT T





Operation & Closure Plan Brown & Jackson, Inc.

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 1% of each year. This annual facility
report must detail the facilities activities during the previous calendar and at a minimum include
the following information:

o 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

Ooooag

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 18 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:
e Establish a septage land application program sufficient to meet the Beneficial Use of Septage
requirements as defined in WAC 173-308-080;
e Describe the procedures required for soil sampling within the Application Units;
e Document allowable activities regarding the storage, handling, and application methods for
Septage land application at this facility;
e Structure the procedures for land application to achieve the following objectives:
0 Insure consistent, uniform, and orderly land application of septage at approved
agronomic rates
0 Improve soil characteristics including tilth, fertility, and stability
O Provide the amount of nitrogen necessary for the optimum growth of a targeted
vegetation type.
0 Define crop management practices that enhance the targeted vegetation type while
limiting noxious weeds
0 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 Ill 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 available for Land

Area Designation Application (Acres)
Farm Area ‘A’ 26
Farm Area ‘B’ 10
Farm Area ‘C’ 70
Total 106

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

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

e Site Map

e Adjacent Well Site Map
e Zoning Map

e Ownership Map

e Flood Map

4.3 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.

e  Public roadways; 50'

e Dwellings: 200

e 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

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

e Surface water (perennial):100'

e Surface water (intermittent): 100’

e 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:
e Plant nitrogen uptake or crop requirement at 2.5 pounds of available nitrogen per bushel of wheat
e An estimate of 40 bushels of wheat produced per acre (unless the grower has records to indicate
higher production)
e The soil nitrogen data
e 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:

AAR = N +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):

Drive Length (feet) = gallons + spread width (in feet)x 43,560 + AAR
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:
e Rear- and side-discharge manure spreaders for dewatered biosolids.
e Spray irrigation equipment for liquid biosolids.
e Injectors for liquid biosolids.
e 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:

e Name of Hauling Company and Driver’'s Name

e Name of Septage Source or Generator

e Date of Delivery

o Ticket or Invoice Number

o 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.

Brown and Jackson SSLAP June 2020 (v2.1) Page 5





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), NO3-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 @ 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.
e Field/ Unit Management Logs, Biosolids Land Application Records, Application Rate Calculators
0 Crops- Name/Type, Crop Nitrogen Requirements, Harvest Frequency, Crop Removal (i.e.
removal of Nitrogen) Quantity
Tillage- such as plowing, disking, harrowing- Dates, Frequency
Planting/ Crop changes, over seeding
Irrigation frequency, duration, quantity
Biosolids application- date, time, management unit, quantity, WWTF source, weather,
soil condition/moisture; ground water level
0 Other added nutrients or amendments
0 Livestock- type, frequency, duration, quantity, manure nitrogen contribution factor
0 Weather- precipitation, temperatures
e Post-Harvest soils test results

O O 0O

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 Canming Xiao

Environmental Health Specialist Solid Waste Management Program
Kittitas County Environmental Health Washington State Department of Ecology
507 N. Nanum St. Suite 102 1250 W. Alder Street

Ellensburg WA 98926 Union Gap, WA 98903-0009

Phone: 509-962-7515 Phone: 509-575-2842
environmentalhealth@co.kittitas.wa.us 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:

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

e The source of biosolids delivered.

e The amount of biosolids delivered.

e The amount of biosolids applied.

e The number of acres on which biosolids were applied.

e The rate of application.

e The date biosolids were applied.

e The targeted vegetation and its nitrogen requirement.

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

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

e The amount in storage.
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Appendixes

1.0 — Land Owner Agreement

3.1 - Vicinity Map

3.2 —Site Maps

3.3 —USDA Custom Soil Resource Report for Kittitas County Area, Washington

Preliminary Site Map
Adjacent Well Site Map
0 Corresponding Well Logs
Zoning Map
Ownership Map
Firmette Flood Map
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Brown & Jackson Septic/Portable Toilets

107 North Main Street 509-925-1564
Ellensburg, WA 98926 brownandjackson107@gmail.com

Land Owner Agreement

Brown & Jackson Inc and it's agricultural entity, 4G Farms LLC, understands and
acknowledges the applicability and requirements of Chapter 173-308 WAC regarding
the storage and application of septage on our property on Parke Creek Road in
Ellensburg, WA. Kittitas County Parcel No. 295134. As we have been a family run
septic/portable toilet business for over 40 years we are committed to working with the
Department of Ecology, soil experts, engineers, and liner professionals to ensure
success with this endeavor.

Additionally, authorized individuals from the Department of Ecology and the
jurisdictional health department may access these properties to inspect and insure that

the biosolids rule requirements are being met.

The undersigned certifies that they are the landowner(s) of record and have the full and
complete authority to make the approval stated herein:

Brown & Jackson Inc. 4G Farms LLC

—— = — ”’__,_.___.-——-———-—‘
(’,57’/,“» ‘,,","E:jzgaa:::f-' %~___ -
: T

Tyler Schmitt-President < Tyler Schmitt-Member

D £ S = g Sl

Dan Schmitt-Vice President — Rikki ngh‘mitt-Managing W}ember
e szt pesid D, £ S b
Terri Schmitt-Secretary Dan Schmitt-Member

Terri Schmitt-Member
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RECEIVED

Well A

Deparsment o Ecology ATER WELL REPORT otceof mers /1O F /T

Second Copy - Onner's CogfJL 1 1200 STATE OF WASHINGTON
Third Copy - Driller's Copy

UNIQUE WELL 1.D. #
Water Right Permit No.

‘ {DGY
?W *&%1
() OWNER: Name_fJi ELL A\

Addrass ID“O' [077’, k!t‘Ll‘f'trv. wA' 7?7?‘/

(2) LOCATION OF WELL: County ___Yea 1 YAS

14 56_ 1/4 Sec 33 T !8 N.H.ZQ WM

{2a) STREET ADDRESS OF WELL: (or nearest address)

Ja |

TAX PARCEL NO.:

K

2]

{3} PROPOSED USE: ,Z7Domestic O Industrial O Municipal

1 Irrigation = Test Well = Other
0 DeWater

() TYPEOFWORK:  Owner's number of well {if more than ona)'i ii i ] —? ﬁ‘]

S New Well Method:
C Ceepensd 3 Dug [0 Bored

1 Reconditioned E}able %‘g :{f:n
] Decommission Rotary ad " L My

{10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
Formation: Describe by color, character, size of material and structurs, and
the kind and nature of the materiai in each stratum penetratad, with at feast
-$heramry for each change of information. Indicate all water encountered.

il , MATERIAL FROM TO

(S DIMENSIONS: Diameter of wall &) ZARIAIL SN T
.

:
Dritled ___ feet. Depth of completed weil LYo

s

L Lirs Q__ég_
AA‘*‘:G \Mﬂj !h ﬂ
e d 2 Mo dt (o LUyo

LA -

v

(8) CONSTRUCTION DETAILS

Casing installed: .
_prelded . Diam. rom + ¥ f10 ft.
Z Liner installed “ Diam, from “'"|£] fl.to ft.

3 Threaded N Diam. from

Perforations: %&s [ No

in.

Type of parforator used
SIZE of perforations lj i in. by l"i

_A0¢ __ perforations from _Mﬂ. fo i ﬂ l! t.

Screens: [GYes [ANo O K-Pac Location
Manufacturer's Name
Type Model No.
Diam. Slot Size from ft. 1o ft. /J—EEU\\
Diam. Stot Size from f.10 It RN (N
/ N~ Received l
GraveVFilter packed: O Ves )Zﬂo 3 Size of gravelsand L IT
Material placed from fi. to it. ‘ M_
= by
. Q v
Surface seal: s 1 No To what depth? A z ft. \Q‘ Pyl
Material used in seal A /:’)AL N X /
Did any strata contain unusable water? L. Yes ,En’ No & AEGLY"
Type of water? Depth of strata
Methad ot sealing strata off
(7} PUMP: Manufacturers Name
Type: HP
{8) WATER LEVELS: Land-suriace elevation above mean sea level it
Static level __gA ft. below top of well  Date Work Stanem_;w. CompleleM- 008
Artesian pressure Ibs. per squarae inch  Date
Artasian water is controlled by
{Cap, valve, stc.) WELL CONSTRUCTION CERTIFICATION:
(9) WELL TESTS: Drawdown is amount water iavel is lowered below static ievel ! Consl?fucted ?:Qﬂ-’ﬁrw aco:m ;'s:sponlsli!:»‘u'ly‘i‘orct c_onsr;uc:ci::d :1 m;: :;e!l. iand ;!;:
compliance with a| asl ing on well construction stan N atariais us
Was a pump test maqa? CYes [INo It yes, by wnom? and tha information reported above are trus to my best knowledge and belief.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min, with ft. drawdown after hrs. JType of Print NamsWélﬂi rd'z License No. 23 " {
Yield: gal/minwith ______ft drawdown after hrs. (Licensed Driller/Engineet)
Recovery data {time taken as 2ero whan pump turned off) {(water level measured from . .
Trainee Name icensa No, _153%_
well top to water level) -
Time Water Level Time Water Level Time Water Level Drilling Company L [
(Signea) 727" A « /M?é,z License No. A 3£ {
—_— {Wi€ensed Driller/Engineer)
Address i/, [3pn R 4 A
Date of test Contractor
Bailer test gal./min. with ft. drawdowr after_______| ontractor s i 1~ Yo
r Date: ildﬁ , M
Airtest Q _gal./min. with ft. drawdown aﬂar_l]ﬁ.hrs Registation No,M foe [3 )¢ g“m
Artesian flow g.pm. Date (USE ADDITIONAL SHEETS IF NECESSARY)

Temperature of water, Was a chemical analysis made? {1Yes [ No

ECY 050-1-20 (11/98)

Ecology is an Equal Opportunity and Affirmative Action employer. For special
accommodation needs, contact the Water Resources Program at (360) 407-
6600. The TDD number is (360) 407-6006.





e o WATER WELL REPORT ~ isfen wirtess

Second Copy  Quner's Copy STATE OF WASHINGTON

Thid Copy Drilerscopy [ 7433 Water Right Permit No
(1) OWNER nName BRUCE KATOCS Address 16781 VANTAGE HWY ELLENSBURG, WA 98926___
+ (2) LOCATION OF WELL county KITTITAS _SE_14 SW 14Sec 34 T 48 NR 20 WM
o (2a) STREET ADDRESS OF WELL (or nearest address) 16781 VANTAGE HWY ELLENSBURG WA 98926
2. TAX PARCEL NO 182034 000 0006 F
(24 (3) PROPOSED USE [X]Domestic [CJindustriat [CIMunicipal (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
— {THimgation [ 1Test Well [Clother Formation Describe by color character size of material and structure and the kind and
[T} D DeWater nature of the material in each stratum penetrated with at least one entry for each change
g o Owner b fwell (f " ) of information  Indicate all water encountered
(4) TYPE OF WORK ner's number of well (If more than one,
[X]New Well Method MATERIAL FROM T0
2 [ ] Deepened [JDug [JBored SOIL & BOLDERS 0 1
q'c.n [ Recondttioned [Jcable I pnven CLAY & BOLDERS 1 14
- [CIpecommission IX]Rotary ] Jetted BROKEN BASALT & BOLDERS & CLAY BROWN _14 66
O Diameter of well nches |BROKEN BASALT & CLAY 66 84
[ e ) Blmsbigzlo;ih's feet  Depth of completed weII 223 ft BASALT 84 920
(o] SOFT BASALT GREY BROWN & CLAY BROWN 90 124
N~ (6) CONSTRUCTION DETAILS BASALT DARK GREY & BROWN 124 173
) Casing Installed BASALT GREY 173 195
£ (X]welded ___6 Dam from +4 ftto 145 * IBASALT GREY BROWN 195 216
o) %?g;:g:;a"ed 412 Dam from 123 fto__ 223 " IBASALT GREY BLACK BROWN BROKEN SHALE 216
Yo — CLAY 223
c
- Perforations  [XlYes [INo
g Type of perforator used SKILLSAW gg g:m g 323
SIZE of perforations 1/8 in by 6 n
il
- 25 perforations from 203 ftto 223 ft
Q perforations from ft to ft
% perforations from ft to ft
c
(v Screens []Yes [XINo [_]K Pac Location
(1] Manufacturer's Name
"t'“' Type Mode!l No / EC(T\
Q Diam Slot size from ftto ft / d \
o Diam Slot size from ft to ft VAL
= GravellFilter packed []Yes (XINo [] Size of gravel/sand (MRt 2004 \}
- Matenal placed from ft to ft \O (“5'
E Surface seal XIYes ["INo To what depth? 145 ft . ‘<./
E Material used in seal BENTONITE » = \2_9/
S Did any strata contain unusable water? Yes No ==
iy Type of water? Depth of strata
; Method of sealing strata off
|6 (7) ?UMP Manufacturer's Name -
ype
=
Land surfa levat
0 (B) WATER LBV LS e mean sea el ' Work Started 2/25/2004 19 Completed 2/26/2004__ 19
-8 Static level 107 ft belowtop ofwell -~ Date 2/26/2004. | WELL CONSTRUCTION CERTIFICATION
- Attesanpressure ____ Ibs persquareinch Date | constructed and/or accept responsibility for construction of this well and its
o Artesian water 1s controlled by compliance with all Washington well construction standards Matenals used
o (Cap valve etc) and the information reported above are true to my best knowledge and befief
3 (9) WELL TESTS Drawdown 1s amount water level is lowered below static level T Print N L N
Iﬂ Was a pump test made? [ |Yes [XINo Ifyes by whom? ype or PrntName TOM MCGUIRE______ M(mgsed ,!E‘l‘,eEﬂEngmee,) censeNo 0357
Yteld gal /min with ft drawdown after hrs T N N L N
"6 Yield gal /min with ft drawdown after hrs fainee Name icense No
- Yield gal /min with ft drawdown after hrs Driling Company RICK_POULIN ELI;_DRILLING
c
QO Eg&o‘\’/vzwtg;t?o(svr;\tee :alle(\?gl )as zero when pump tumed off) (water level measured (Signed) o / License No (357
,§ Time Water Level Time Water Level Time Water Level {LicensedDnler/Engineer)
o Address 1301 LANCASTER RD_SELAH,_WA_98942
Q. Contractor's
L Registration No - RICKPWD042J2 Date 2/26/2004 19
D Date of test
Q Batler test gal /mm with ft drawdown after hrs (USE ADDITIONAL SHEETS IF NECESSARY)
|-E Aurtest 60 gal/mn wthstemsetat 220 ftfor 4 brs Ecology 1s an Equal Opportunity and Affirmative Action employer For
Artesian flow gpm Date special accommodation needs contact the Water Resources Program at
Temperature of water Was a chemical analyses made? [ ]Yes [XNo (360) 407 6600 The TDD number I1s (360) 407 6006

Well C






or

-164\0
_3\’3 HOTER WE

STATE OF WASHINGTON

Ll

Well D

REBDRY

Etart Lard No.

Unious MWell I,D. 4

Hater Right Fersit Mp.

W35922

et
—
(o]
o
Q
(24
g
a
=
“ v
g {§) OHNER: Name MARCHEL, CHRIS , Address  ROUTE 3, BOX 1131  ELLENEBURG, HA 98924
c {2} LOCATION OF WELL: [ Lounty KITTITAS - W 144 SWI4 Bec 34 TIB N, RER MW
o h?a) STREET ADDRESS OF ELL {or nearest :ud“es“ . - . b
S sommmmmmmmmmmaee o I
g {3} FROCOSED USE: DOMESTIC {of1@) WL LaR
_________ 1 - '
s {4) TYPE OF HORK: Oumer's Musher pf weli | Forpation: Describe ke rolor, character, cize of material
— {If more than one} 1 ! and structure, and show *h'r:i ness of aopifere apd the hind
= DEEFENED Method: ROTRRY | and nature of the paterial in each stratus penetrated, with
Q 2 oTTSSSTTessmssISsSsassmssmsssssSIasssias s===o=z==z====} 3t lpact one nn*“u for L‘.-V‘h ﬂh;nnn in "'{_"r‘ngagp‘
o {5 DIMENSIONG: Diareter of well & inches !
- Drilled 8% ft. Depth of coapleted well 160 Fh } MATERIAL { FROM 1 TD
- - ! BROKEN BRSALT {94 I 118
.Q_ {R) DONSTRUCTION DETRILS: . § BASALT HARD P 1132
e Casinp installed: 5§ Y Dia. frem #2  Fho 40 )31 fi. | BPOKEN RASALT Fie 1160
c HELDED * Dia. fros ft, tn ft, ! | 1e !
< ¥ Dia. frop foto 13 S ! }
] ! ! !
‘E" Ferforations: NO { ! i
a Type of perforater used ! i 1
SIZE of gef‘fard*mns in. Ay in, / ! !
a perforations fros ft. to ft. / { !
S oerforations From £ ote #t. } ! !
perforations from Ft. o t, 1 ! !
2 ! ! /
c Scroens: ND ! ! /
o Hanufacturer's. Name ! f H
— Tupe Model Mo, ! ! !
G Diap. sipt size frog f.o te ft. |1 / i
;.u Diag. slot gize froz . te o 1 1
y. : f H i
frgyel n,:r‘}{pd, ND Size of _BPBVP.’ ! . ! !
®) Gravel nlace'f fron ft. o ft. { { {
= ! ! !
N Surface seal: ND To what depth? fto | ! i
Q Material used in seal ! - }
o Bid any strata contain unusable water? N ! R I i
o Tvpe oF water? Depth of ctrate i, B
; Methed of sealing strata off ! . ;‘»l x ;
———————— l R\ SAUNTIE AR
O 7 e Hanufacturerts Naee ! s-298 L
[o] Type H2 ! : : N !
(5] SSTSSETISSSEERSSSSSRTISSSS: =4 R e !
Ll {8) WATER LEVELS: Land-surface elevation ! ' H
Y akove pean sea level ... - o1 o - e !
o Static level 52 ft. belew top of well Date 85/85; /a4 1 - / /
"E Artesian Fressure lbe, per souars inch  Date : ! f
o Artesian water controlled by " / r
= . ! Hork started B5/83/94 Fozpleted B5/05/9%4
= {8) WELL TESTS: Drawdown is zapunt water level ic lowered below | WELL CONSTRUCTOR CERTIFICATION:
© static level ' ! I popstrected and/or sccept respepsibility for con-
Q. Has a pump test made? N If yos, by whoe? ' . ! stpurtion of this well, and its cospliance with all
8 Yipld: pal. /ein with | fE Orapdown aftor hrs, ! Mashington well censtruction standards, Materizle psed
] and the infop 23kion y-epnr!"pgj abave are true tn sy hpst
U ! knowledre and bel iof,
I-E Recovery data , i
Tire = Hater Level Time Hater Level Tige Mater Level | MOWE PONDERDSA DRILLING ] .
¢ (Person, firs, or corporetion)  (Tvpe or print)
!
l _D phmpec m) E
Date of tect !
o Jailer test Ft. drauwdpwn 2fter hre. | [GIGNED? Licence Mo, 2154
Qir test 22 step spt at ft. for hrs,
Artesian flew ~ a0 Date | Centractoris _
Temperature of water Yas a cheaical analysis pade? NI Repistration No. PO-ND-EI#248JF Date 85/19/%






e
L . )
o - Well E
o, :
Q 3 (0%4 | \ WATER WELL REPORT Start Card No. w089871
o Unique Well I.D. # ACPS575
— STATE OF WASHINGTON Water Right Permit No.
m RS AR S SN SSS TS E TS s S S S S S S S eSS S C S S S S S = r S = S ST S S S E S S Y S S NSNS S SS=SSSr =SS ASSSASSSSSSCSoSSESSSS=smSosS-S=SC=cs—SoS=Sros=S=sc=scoo=o
E: (1) OWNER: Name MARCHEL, CHRIS RAddress 9120 PARK CREEK ROAD ELLENSBURG, WA 98926-
0 ' (2) LOCATION OF WELL: County KITTITAS - W 1/2 SW 1/4 Sec 34
(2a) STREET ADDRESS OF WELL (or nearest address) ,
{3} PROPOSED USE: DOMESTIC | {10) WELL LOG ‘
R e e e e e e e R e B e L L T T
(4) TYPE OF WORK: Owner's Number of well | Formation: Describe by color, character, size of material
{If more than one) | and structure, and show thickness of aquifers and the kind
NEW WELL Method: ROTARY | and nature of the material in each stratum penetrated, with
=====s==ss=s=sss=sssss=sssssss==Zs===s3ss==s=ss===s=s====s==========| at least one entry for each change in formation.
(5) DIMENSIONS: Diameter of well 6 INChes |- -ommo o e L.
Drilled 160  ft. - Depth of completed well 160  ft. | MATERIAL '
====z==s====c=ssse====s=====sss=ss=ss=ss=ssssssssssssss===s=s=====| CLAY BROWN
(6) CONSTRUCTION DETAILS: | GRAVEL CRMENTED
Casing installed: § " Dia. from +2 ft. to 113  ft. | BASALT BROKEN MEDIUM
WELDED " Dia. from fr. to ft. | CEMENTED GRAVEL BASALT
" Dia. from ft. to ft., | mee-ee- W/WATER
---------------------------------------------------------- | BASALT FRACTURED MEDIUM
perforations: NO | ===-v-- W/WATER
Type of perforator used | BASALT BLACK MEDIUM
SIZE of perforations in. by in. | BASALT PRACTURED BROWN
perforations from ft. to ft. | —eemme- BLACK W/WATER
perforations from fr. to fr. j ’
perforations from ft. to ft.

Screens: NO
Manufacturer's Name |
Type Model No. |
I
l

Diam. slot size from fr. to ft.

Diam. slot size from ft. to ft.

__________________________________________________________ |

Gravel packed: NO Size of gravel

Gravel placed from ft. to fr. -
. Surface seal: YES To what depth? 18 fr. |

Material used in seal BENTONITE

Did any strata contain unusable water? NO

Type of water? Depth of strata fr. |

Merhod of sealing strata off

===ssx=ssS=s=s=s==ss==scSs=sSsssSssssssSsSS=ss=Sssass=sss=sssssssss=ss|

Type NONE H.P. |
(8) WATER LEVELS: Land-surface elevation
above mean sea level ... ft.
Static level 70 ft. below top of well Date 04/14/98
Artesian Pressure lbs. per square inch Date

Artesian water controlled by

[
|
l
|
I
l
(9) WELL TESTS: Drawdown is amount water level is lowered below | WELL CONSTRUCTOR CERTIFICATION:
static level. ] I constructed and/or accept responsibility for con-
Was a pump test made? NO If yes, by whom? | struction of this well, and its compliance with all
Yield: gal./min with ft. drawdown after hrs. | Washington well construction standards. Materials used
| and the information reported above are true to my best
| knowledge and belief.
Recovery data
Time, Water Level Time Water Level Time Water Level | NAME FOGLE PUMP & SUPPLY, INC.
\
\
|
1
|
|
l
|

(Person, firm, or corporation} (Type or print)

ADDRESS POB 1450, AIRWAY HTS. WA.

The Department of Ecology does NOT Warranty the Data and/or the Information on th

pate of test / /
Bailer test gal/min. ft. drawdown after hrs. [SIGNEﬁTT‘ License No. 2321
Air test 30 gal/min. w/ stem set at 160 fr. for 1 hrs.
Artesian flow g.p.m. Date Contractor's

Temperature of water Was a chemical analysis made? NO Registration No. FOGLEPSOSS5L4 Date 04/21/98






The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

I Well F
File Onginal with C?'] WATER © Notice of Intent W//q_l'qu
Department of Ecology qq / WELL REPOHT UNIQUE WELL | D # AFE 239

Second Copy - Owner's Copy STATE OF WASHINGTON
Third Copy - Driller's Copy Watar Right Parmit No

(1) OWNER. Neme DL‘\J&_ Brusius aess AAD 7 Kainier Place hiw 18S loa
2 LDCATIONOFWELLCounnK]!'I'l\mS SCu S 11456 33T [ NR XD ww Lo

(2a) STREET ADDRESS OF WELL: (or nearost address) CyJ .
TAX PARCEL NO
(3) PROPOSED USE. ostc O Industnai O Muncipat (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
O Imgation 0O Test Well 0 Other Formabon Describe by color, character, size of matenal and structure, and
O DeWater the kind and nature of the matenal in each stratum penetrated, with at least
4) TYPE OF WORK ner's number of wall (f more than one) one entry for each change of mformation Indicate all water encounterad
Naw Well Mathod MATERIAL FROM TO
D Pocpenad 2 o D pared 7ol KK Bry v 4 =
O Recondtioned [ Cable 0 Crven
0 Decommission % Rotary 0O Jetted / &K gf’# mH 3 3/
(5) DIMENSIONS Diameter of well “MT__lnches ) Lo Bl mplt 3 7S
briled__| 1S teet. Depth of completed wel %S . | Srasken ‘trosrpad 75 2
{6} CONSTRUCTION DETAILS rw 814 s H 7/
Casing Installed. wBIK [+ 7/ )
X waided _L Diam from :l: 7 w0o—102 n + BewbE& 77 177) /S
[ uner mstalied “ Diam from ft to i -
1 Threaded —_— " Diam from ft to ﬂ
Perforations aves o
Type of parforator used
SIZE of perforatons In by n
___ perforations from fi to ft
Screens OYes MNO {1 K-Pac Location
Manufacturer's Nama .
Type Modsl No
Diarn Slot Size from ft to ft
Diam Slot Size from ft to ft
GraveifFitter packed [JYes &(No O Size of gravelsand - “a
Matenal placed from it to ft *
Surface seal Xes D% Togehet degy? /B .
Matenal used in seal 2r\. [
Dnd any strata contain unusable watar? {1 Yes WO
Type of water? Depth of strata
Method of sealing strata off
{7} PUMP Manufacturers Name
Type HP
(8) WATER LEVELS Land-syface elevation above mean sea level it / /
Statc level 57  below top of well  Date /570 7 Work Started 3 Z/A [ compieted S o/
Artesian pressurg Ibs per square nch  Date !
Artesian water 1s controlied by
{Cap, vaive, etc ) WELL CONSTRUCTION CERTIFICATION
{8} WELLTESTS Drawdown is amount water level is lowsared below static level ! consltrucled a"r:d!ﬁwccr?pl 't'esmnﬁ'b'“tytfo';oﬂﬂgcgo?d of ‘hl\': ‘t"’e"-la”“gg
comphiance with all Washington well construction standards  Matenials us
Was 2 pump test made? [iYes (JNo  If yes, by whom? and the information re above arp 1pis to my best knowledge and bel
Yiald gal /min with fi drawdown after hrs Zd ? d
Yield gal /min with ft drawdown after hrs Type or Print Name y dsl.ncensa No
Yield gal/mmnwith ____ K drawdown after hrs (Licensed DnllerfEnglneer)
Recovery data (hme tzken as zero when pump turned off) (water level measured from
well top to walsr ievel) Tranes Name License No ___m
Time Water Level Time Water Level Time Water Level Briiing Comganyl/L/ Lf A A4/ 4 .
(Signeg
ESTHrIATeED AIRFT
———— I ——— Address ‘4
Date of test 3/
Contractor's
Bailer test al/min with it drawdown after hrs el ;53]‘ ;6
Airtest Elamln with________ _ __ f drawdown after. hra Regrstration No waﬂ 00 CO‘LQ,
Artesian How gpm Date {USE ADDITIONAL SHEETS {F NEGESSARY)
Temperature of water__________ Was a chemical analysis made? {3 VYes ﬁ ?c
Ecology 1s an Equal Cpportunity and Affirmatrve Action employer For special
accommodaton needs, contact the Water Resources Frogram at (360) 4G7-
ECY 050-1-20 (11/98) 6600 The TOD number Is (360) 407-6006





WeII H

WATER WELL REPORT

Hiraivveisy Original & 1st copy. - Ecology, 2nd copy - owner, 3rd copy - driller

Construction/Decommission ("x" in circle) i
O Construction ] i 701 7 v
O Decommission ORIGINAL CONSTRUCTION Notice

of Intent Number.

" CURRENT .
" Notice of Intent No.

W 17099/

Unique Ecology Well ID Tag No. ALE 25 9

PROPOSED USE: ﬁ%omesuc Dlndustnal 1 Municipat
DDcWatcr Dlmgatlon DTcst Well DOther

Water Right Permit No.
Property Owner Name LA b e Bo =
Well Street Address Creek

ITYPE OF WORK: Owner's number of well (if more than one)

Count%f?L/
Tw1/l PDEWM czrcle

cy Ellensburs
Locatiof Ml 4 14 2ddys 503

ew Well ] Reconditioned Method: [ ] Dug - OBored [ Driven
| Decpened - DlCeble Bfoury _ Dseted | 1 aylong: , wwm
- ~—7 73 A Lat Deg Lat Min/Sec'
DIMENSIONS: Diameter of well_. & - __inches, drilled__/ ft. (st,r still :
Depth of completed well _f 7_; ft. REQUIRED) r_%oniDe ) & SLong Min/Sec T
CONSTRUCTION DETAILS - | _ - Tax Parcel No. / ODO
Casing elded - " Diam. from £ 2 ft.to _4/S ft. CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: [Qf : cr installed 4 " Diam. from__~ /Q ft. to _/ 275 ft. Formation: Describe by color, character, size of material and structure, and the
0O " Diam. from ft. to ft kind and nature of the material in each stratum penetrated, with at least one
Threaded - . - Jentry for each change of information. Indicate all water encountered.
Perforations: B,CS E] No (USE ADDITIONAL SHEETS IF NECESSARY )
Type of perforator wsed__SKl Seaced  MATERIAL FROM TO
SIZE of perfs in. b in. and no. of erfsg& from FQ fi.to )25 ft.
e m,yi o Zpf Socl Q 2
: - t
;c:::&“ingl’:ﬁme No [JK-Pac ation, Brown B/ 7 /ﬂ«-J Z i
Type Model No. 4 /5 A
Diam.. Slot Size from ft. to n |Brown Blac /Q B sa,/f’ Y5 | &S
Diam. Slot Size from ft. to : ft. - FG ) 25"

Gravel/Filter packed: []yes ORo [ size of gravel/sand,

| W'.’&E -c/

Materials placed from. ft. to_ ft.

Surface Seal: [#¥es [INo  Towhatdepth?__&£.% ft

Materials uscd in seal 6@" 2t 7’6
Did any strata contain unusable water? [JYes []No

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacnirer's Name .

Type:______ : HP.

WATER LEVEL‘S: Land-surface elevation above mean sea level ft.

Static level 20 ft. below top of well Date__7 = & -5

Artesian pressure, lbs. per square inch Date
Artesian water is controlled by

(cap,valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level.
Was a pump test made? []Yes [JNo If yes, by whom?

Airtest &Q gal /min. with stem setat_ /2 ¢2 ft. for z. hrs.

Artesian flow g.p-m. Date

Temperature of water Was a chemical analysis made? DYés o .

Yield: gal./min. with, ft. drawdown after hrs. - <

Yield: gal./min. with ft. drawdown after _ hrs. /é" Rece'\‘led \

Yield: gal/min. with ft. drawdown after - hrs. / n onos, ‘

Recovery data (time taken as zero when pump turned off)(water level measured from —K\}G—Qf == Lu}

well top to water level) ~ 9

Time Water Level Time Water Level Time Water Level Y(})’ (\(Z
\(\}A}d! nrc\ﬁﬁy

SRR et
Date of test.
Bailer test gal./min. with ft. drawdown after hrs.

SartDate_Z =3 ~ @3~ Completed Date 7- é 05

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.| Report.

» Driller or Trainee License No. __Z_ﬂ/

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true go

@ Driller D Engineer [ Trainee Name (Print) M. /C"' ﬂé’l‘ﬁ ';'/e /J Drilling Co an

Driller/Engineer/Trainee Signatur

bes knowledge and b&ej ef [ [)/ﬂlp 5
\ﬁaH-(a

Address /

(Da_ 7895 >

City, State, Zip

If trainee, licensed driller's

Contractor's

BB /11165

Registration NO

.Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 4/01)

Signature and Licénse no.





-z 7
S well J
o
)
(1’4
g .
-2 .j /3$.‘9‘6
HTER HWELL FREFOUKRT £ 2
s T ERU ﬂ%fgue nuNf 0. % namﬂé‘” ’
- SIATE UF WASHINGIUN Hater dight Perait Neo.
g ! H_Q@Ei_i‘fe CHRISTIANSON, DENNIS Address 13531 VANTAGE HIGHWAY  ELLENSBUNG, WA 98926~
O (r.') LOCAITON OF WELL: County KITTITRS - SE /4 BE 144 bec d8 1 1B N, K 38R Wi
© {Za) STRECT ADDRESS OF WELL {or nearest address)
E o paruse use: oomesIc N (10r WELL L5
12 (4) TYPE UF HURK: Uuner!s Hugber of well I Forsation; Describe by color, character, size of saterial
= {1f pore than one) | and structure, and shew thickness of esquifers and the kind
@ NEW WELL Method: KUTARY | and nature of the material in each stratus Eenetr‘ated, with
= === I at least ome entry tor each change in forsation.
bt {5} DIMENSIONG: Diageter of well 6 inches | e e
3 Drilled 60 ft. Lepth of coapleted well 388  ft. } MHTERIAL | FRUM | 10
o w== FESSESSISEITSISSIIS === I CUBBLES LURM BRUWN L@ b7
© {a) uJNbTRUClION DETAILS: B | CUBBLES BUULLERS HARD b7 I 36
c Casing installed: 6 " Dia. from 2  fi. to 126  7t. | CANDSTONE BRUWN GRAVEL P36 142
© WELDED 4 " Dia froa -6  fi. to 268 . | CLMENTED GRAVLL CUBBLES I 42 18
8 * Pia, fros i, to ft. 1 BANDSTONE BROWN MEDIUM b5 |5
S - e e I CEMENTED GRAVEL HARD P8 1137
0 Ferforations: YES | BHOKEN BASALT SHALL b 137 1218
P Type of perforator used SKILL SRAW | PUROUS BAGALT RED I 21a | 260
P SIE of perforations  1/8 in. by b in, | b 2o |
= 162 perforations from 24@ ft. to 260 ft. i | ]
Sy perforations fros ft. to ft. { | {
= perfarations from ft. to ft. : ! |
i |
) e .
Ml Screens: NO ! F S oy i lq‘ |
— Manufacturer's Nage i b r,Z; o VAR !
S - Type Fodel No. | '5'% i [1 ] \ [ﬁk i |
3 .; gxau. slot size fron tt. :0 ft. | L b ,S; |
4 Diae. slot size fron ft. to 15 T A P ]
'5 -1 . MAR 61985 H i |
= Gravel packed: NO Size of gravel i . i J |
" Gravel placed fros tt. te | . . J I i
B | . Valln! |
8 Surface seal: YES 1o what depth? 18  ft. | Pee. 7 & b |
o] Material used in seal BENTUNITE ! o e ]
Dld any strata contain unusable water? YES ] i ]
) Iype ot uster? OTHER Depth of strata ft. | | |
o Method of sealing strata off UVERBURE ! | ]
— === ===z } |
8 £7) UM Manufacturer's Nage o ! } |
Type RN !
L SR} S i\ J— i i i
Y (8) WATER LEVELS: Land-surface elevation i | |
o above mean sea level . ft, | ] |
"E Static level 81  tt. below top of well Uate Qa/17/9% i i ]
a firfesian Fressure 1bs. per sguare inch  Date | {
£ Artesian water controlled by i R |
£ I Werk started @2/14/95 Compieted 82/17/95
U e —
g {4) WELL TEBTS: Drawdown is asount water level is lowered below | WELL CUNSTRUCTUR CER)IFICATION:
@ static level. ! I constructed and/or accept responsibility for con-
a Was a pusp test made? N0 If yes, by whoa? ! struction of this well, and itc cospliance with all
Yield: gal. /min with tt. drawdown after hes, | Washingbon well construction standards. Materials used
g , } and the inforsation reported above are true to my best
s t knowledge and belief.

Recovery data | )
Time Mater Level Time lWater Level Tige Hater Level | NAME PONDLROSAR DRILLING
I {Person, firs, or cor uratmn) {Type or print)

N

l RODRESS
N Date of test [/ / \ \wa/ _
' Bailer test gal/min. fi. drawdown after hirs. ! (SIBNED] icerSe No. 2060 ﬂ£07
' flir test @5 gal/min. w/ stes set at ft. for hrs. |
frtecian flow gi fu B4 bate | Centractor's

Tegperature of water Was a chesical analysiz made? N0 1 degistration Ne. PO-NO-EI#2abJt Date 82/23/95






The Department of Ecology does NOT Warranty_the Data and/or the Information on this Well Report.

File Original with
Department of Ecology

Second Copy - Owner's Copy
Third Copy - Driller's Copy

STATE OF WASHINGTON

107039

WATER WELL REPORT

Well K

Notice of intent W12313 4 ‘
uniQUEweLL 10 #_ AFH-37%

Water Right Permit No

(1) OWNER: Name__Gary Huss

Address

71 Duffy Rd., Fllenburg

(2) LOCATION OF WELL: County Kittitas

SE

114 SE  14sec.33 T 18 NR_20 wm

71 Duffy Rd.

(2a) STREET ADDRESS OF WELL: (or nearest address)

TAX PARCEL NO.

R

(8) WATER LEVELS: Land-surface elevation above mean sea level
Static level 50 ft below top of well  Date 4-727-00
Artesian pressure lbs per square inch  Date
Artesian water Is controlled by

(Cap, valve, etc )

" (3) PROPOSED USE: X Domestic O Industnal O Municipal (10) WELE LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
3 Irmgation O Test Well [J Other Formation Describe by color, character, size of matenal and structure, and
O DeWater the kind and nature of the matenal in each stratum penetrated, with at least
(@) TYPE OF WORK: Owner's number of well (if more than one) one entry for each change of information Indicate all water encountered
X1 New well Method MATERIAL FROM TO
{J Deepened [ Dug (1 Bored )
0 Reconditioned [J Cable 7 Driven To pSol 1 0 6 .
O Decommission X Rotary 0O Jetted Cemented Gravel & Br. 6 108
(5) DIMENSIONS: Diameter of well 6 inches Cla Y
Driled__125 feet Depth of completed well 125 # |1Br. & Gray Basalt 108 113
3,
(6)  CONSTRUCTION DETAILS Br. Porus Basalt & 113 | 125
Casing Installed. Hd. Br, Clay & Water
X" Welded “ Diam from _+1 ftro_90 ft
X1 Liner installed 7 “ Diam from 65 ftto 125 +
[J Threaded : * Diam from ft to ft oy
T
gl
Perforations: XYes ONo i ; ‘: ;
Type of perforator used Skill Saw ’ { ‘ JUN ? Hl v
SIZE of perforations 3 / 16 - n by 5 n 7 ailed i b 2333 }f - !
80 perforations from _ 105 ftto_125 ft d S
B f ‘;’ MO e trmrmgy v
Ly vy e o i el N
Screens: OYes [ No [ K-Pac Location e n e nat i e
Manufacturer's Name . Tty
Type ModetNo _ . "');.r ]
Diam Slot Size from 1 ft to, ft
Diam Slot Size from ft to ft
" g a
Gravel/Filter packed [Yes {No [ Size of gravel/'sand T}
Material placed from ft to ft 1 ‘;‘*
Surface seal: KiYes ONo To what depth? 18 ft
Material used in seal Bentonite
Did any strata contain unusable water? [JYes X No
Type of water? Depth of strata
Method of sealing strata off
(7) PUMP: Manufacturer's Name
Type ° HP
1760 ft

Work Started 4—19~ 00 00

Completed 4-21-

(9) WELL TESTS: Drawdown i1s amount water level i1s lowered below static level
Was a pump test made? Yes [ No If yes, by whom?

Yield gal /min. with ft drawdown after hrs
Yield gal /mmn with ft drawdown after hrs
Yield gal /min with ft drawdown after hrs

Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Level
Date of test

Bailer test gal /min with ft drawdown after. hrs
Airtest 75 gal /min with ft drawdown after hrs
Artesian flow gpm Date 4 -00
Temperature of water, 5.6___ Was a chemical analysis made? [ Yes XX No

ECY 050-1-20 (11/98)

WELL CONSTRUCTION CERTIFICATION:

| constructed and/or accept responsibility for construction of this well, and its
compltance with all Washington well construction standards Matenals used
and the information reported above are true to my best knowledge and belief

Type or Print Name Jerry Rank (icenseno_ 1435
(Licensed Dniller/Engineer)

Trainee Name License No

Driling Com Qasis Brilling

(Signed) g zzfjf, ;‘/Z z ; ,é License No
(Licensed Driller/Engineer)

Address 2017 S. ].6th. Ave- ) Ul’liOﬂ Gap

Contractor's

Registration No OASISD*O72J9 Date 4—23— 00

(USE ADDITIONAL SHEETS IF NECESSARY)

1435

Ecology 1s an Equal Opportunity and Affirmative Action employer For special
accornmodation needs, contact the Water Resources Program at (360} 407-
6600 The TDD number is (360) 407-6006





File Onginal and First Copy with
Departrngrl of Evology
Secaond, Cﬁ:pl - Owner's Copy

Third Copy --- Driller's Cupy STATE OF

WATER WELL REPORT

Well L
Applicatton No. G:y’qu@f3
Permit No . M‘MP

WASHINGTON

(1) OWNER: vame Howard . C!erf’

b

. Address . "

..I 1

) LOCATION OF WELL: county k: #d‘q.r

ng and distance fromn section or subdivision corner

m~5k)u 5& Sec. 917 Tlx N., RZdw.ld_P

_.) PROPOSED USE;

Domestic

Irrigation

Qwner's number of well

(4) TYPE OF WORK:

{f mo an one). ... ... [T
New well Method: Du; D Eored [B]
Deepened 0 Cable [ riven 3
Reconditioned O Rotary V);dud O

(5) DIMENSIONS:
Drilled

85’6_' :

Dlameter of well .
Depth ar rompleted well

...t

(6) CONSTRUCTION DETAILS: . ..
Casing installed: _

.. DHam. from ... ... ff. to . ... ft.

Threaded O A ' Diam. from . ft.to ... £t

WL]dE‘d [ﬁ/ 8 " Dlam. from ... 1t to MO .
Perforations: vesq  wo p*/

Type of perforator used.........
S5IZE of perforations ...
- perforations from ........ . ...
.. perforatlons from __...... ..
.. perforations from .. . . ..

AR aF

0 dustrial 7 Munlclpal [
ler:st Weil [ Other 0

(10) WELL LOG: . B

Formatlon: Deseribe b color, character, slre of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penctrutcd with at least one entry Jor each. change of 1onnahm|,

L g g
leack._éaaal{-

200 :

MATERIAL

Type of water?. ... - S Depth of strata
Method of sealing strata off .. E e

Screens: vesq  wo p/
Manufacturer’s Name ... . ... e
Type.. . Model No. ..
Diam .. Slot size ... _ _. from ft. to ... ... It
Diam. Slot size ... . . from ... ft. to 43
Gravel Pﬂ(-'ked' Yes[J No Q/Stze of gravel: ...
Gravel placed from ... B0 e R
Surface seal: Yes ID/N ] To what depth I( 0
Materlal used In seal A=l H" + &‘0 u.-'f .
DIid any strata contain unusable water? Yes [J No B)
T

gy does NOT Warranty the Data and/or the Information on this Well Report.

(7) PUMP: Manufacturer’s Name...
Type: .

Land-surface elevation
above mean sea level..

..ft. below top of well Dau.-_ JTR—
bate

w (8) WATER LEVELS;
Static level ... .
I £

Arteslian pressure .. J1bs. per squvq
Artcslan water J= LuniccNed by

ent of Ecolo

Cnp, valvc. ‘ete. }.

Drawdown is amount ‘water level s

E(g) WELL TESTS: lowered below atatlc level -

(U Was a pump lest made? Yes [J No M If yes, by wham? .,
Q_& leld: __gal./min. with . drawdown aﬂer

D—— ] .

hrs. 7

L= lecovery data (time taken as zero when pump turned ol'l') {Water level

- measured from well top to water level)

Q-- Time Water Level Time Water Level Time Wuater Level
8 - . .

Q

l'E ‘ate of test . —

Completed...... .

WELL DRILLER'S STATEMENT:

This well was drll]éd un
true to the best of my kno

Work ‘started.........__ ___ 1s.. _

der my jurisdiction and thls report is
wledge and belief,

Co.

(‘I‘;pe or prln:)

.

T tost gal, /min wlth '
-teslan fAow.. ZQDQ“ gp.m Dlle
Temperature of water 63 Was a chem.ica.l analy

ler .................... hra, .

.1«w

'

(uqr: AanJSNAL"suzm

5. F. No. 7354—05—(Rev. 4-T1).

¥, 2L,

. 'i)af.e.

e N'ECESSA RY)





The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Fils Original and First Copy with Well M {Zié 086RR5
nal re Py Wi tart Card No.
Department of Ecology WATER WELL REPORT 5 ' " ° o
Second Copy— Ownet's Copy NIQUE WELL |.D. #
' STATE OF WASHINGTON
Third Copy —Driler’s Copy Water Right Permit No.
1) OWNER: Name Jack Loftis Address__Rt. 3 Box 585, Ellensburg, WA 98926

.2) LOCATION OF WELL: County Kittitas

Wk . W wsec 34 1 1B n.a20 wu

(2a) STREET ADODRESS OF WELL (or nearest address)

{3) PROPOSED USE: g Er“’;‘:"';:: industrial O Municlpal (] (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
[J DeWater Test Well [ Other O Formation: Describe by color, character, size of material and structurs, and show
thickneas of aquifers and the kind and nature of the material In sach stratum penstrated,
(4) TYPE OF WORK: Owner's number ol well with ai least ona eniry for each change of information.
(it more than one) SATERIAL oM o
Abandoned [J  New well Method: Dug (O Bored (]

Deepened Cable 8 briven O | Loam, Dark Brown, Soft 0 3

Reconditioned (] Rotary Jatted [ Cobbles, Boulders. Hard 3 7

{(5) DIMENSIONS: pigmeter of well 6 inches. | Gravel, Boulders, Hard 1 18

-‘\‘

Drited__160 1ot Depth of completed -.u_lﬁﬂ____n. w&d' SoHaIfdt :]-ig 23
| Sandstone, Brown, ium
(6) CONSTRUGTION DETAILS: Cemented Gravels, Brown, Hard a8 | 52
Casinginstalled: _. 6 -+ pigm. Irom._._tz—ﬂ.!o_l.zﬁ__ft. _Sandswdlm 52 56
Liear tate By EVC—4—" Oiamwom_20_mto 160w [ Gravels/sand, Tan/Black, Med. Hard 56 | 125
Threaded " Diam. from - fi. to t | Porous Basalt% Black/Red. Hard 125 160
Pertorations: Yee[X  No[ ] PV Liner
Type of perforator used Skill Saw
8IZE of perforations [ in. by 1/8 n.
102  pertorations from 140 ft. to 160 .
perforations from it to It.
—  _ periorations from . to H.
Screens: Yes[ ] o X0
Manufacturer's Name
Type Model No L
Clam Slol size, from ft. 10, w |
Diam Slot size from. ft. to. WHE v
Gravel packed: Yasl |  wo[X] Size of gravel ' WW"’U
Gravel placed from .10 ft
Surtace seal: Yes[) No[J Townetdepth? 20 n

Materialused inseal___Bentonite

Did any strata contain unvsable water? YnD Nom
Type of water?
Mathod of sealing atrata off

Depthofstrate _____

{7} PUMP: iunufacturer's Nama

Type: HP

6" Drive Shoe 1itilized

(8) WATER LEVELS:

Land-surface slevation
above mean sea level n.

Static level . below top of well Date

Arteslan pressure Ibs. per square inch Date
Arteslan water s controlled by

(Cap. vabre, #1c))

(9) WELL TESTS: Drlwdmﬁlllm

nt water level is towered below static lavel
Waa a pump iest made? Yea Mo f yos, by whom?

Yiold: 40 _gut./minwhh __ _ # drawdownatter b,

Worketaded____4-—28-93 19, Completed

ESTTMATEDR AIRLTET

Recovery data (lime taken as zero when pump turned off) (water level measured
from well top 10 water lavel)

ECY O50-1-20 (10:/87)

Time Water Level Time Waler Level Time Waler Level
Date of test

Baller test gal./min. with ft. drawdown after hre.

Alrtost gal./min. with stem set at K. for hre.

Artesian fiow

Temperaturs of water

Date

made? YnD NoD

g.p.m.
¥as a chemical hysi

-1329-

4-29-93 44

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibllity for construction of this waell,
and its compliance with all Washington wall construction standards.
Materials used and the Information reported above are irue to my beat
knowledge and belief.

NAME i1l 1
(PER3ON, FIRM, OR CORPORATION)

Addreas

(Signad)

gon:raclor'. (Dave Ricard)
trati
No.PO-ND-EI*24BJF. _ pate_April 30 L1993

(USE ADDITIONAL SHEETS IF NECESSARY) 9





WATER WELL REPORT

et Original & 1st copy - Ecology, 2nd copy - owner, 3rd copy - drill

anar
LR

FEET
nstrucuon/Decomtmssmn ("x" in circle)

@ Construction

QO Decommission ORIGINAL CONSTRUCTION Notice

\C\")'\ o0 _of Intent Number.

Cr

Well N
Notice otl'\IITntent No. \AJ Q\-Og l’b%

’ Urﬁqué Ecology Well IDTag No. A’ L—E ﬂgé

Water Right Permit No.

Property Owncr Najne &M}) (? {l “V{ U\

PROPOSED USE: R Domestic LJ Industrial L) Municipal
D DeWater D Irrigation - DTest Well DOther

Well Street A@eSSjML_@aAE{(eM@a—A
< d

ITYPE OF WORK: Owner's number of well (if more than one) e
BNew well [JReconditioned ~ Method: (QDug [ Bored [ Driven
ID Deepened [(JCable EARotary [ Jetted

City ?(LM/%MM County: ¢
Location AJE1a- 14 SED 4 see 33 1l . AW circle

one

[DIMENSTONS: Diameter of well__& __inches, dritled__ L &0 _ft:
Depth of completed well ' E(E ft.

WWM
Lat/Long: . . i
otr otill LatDeg — -~ -Iat Min/Sec
REQUIRED) LongDeg— . Long Min/Sec ______

CONSTRUCTION DETAILS

Installed: g1} iner installed —I’Q_" Diam. from ft. to

Casing [@welded é " Diam. from ¥ ft. to L—»S ft.
_..% 160

ft.

fi.

[ Threaded _ " Diam. from ft. to

Tax Parcel No. Kh—2 0 —3044 "C)_OD\%

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure, and the
kind and nature of the material in each stratum penetrated, with at least one
entry for each change of information. Indicate all water encountered.

Perforations: [l Yes [] No

" |Type of perforator used Ko \l Send

SIZE of perfs, ll in. by Vg{m and no. of perfst’ﬁD_ from _éQ,ft to

Jﬁth

(USE ADDITIONAL SHEETS IF NECESSARY )

Screens: [ Yes §ll No. [J K-Pac Location

Manufacturer's Name,

MATERIAL ' FROM ~ TO
‘\'o{\ Qo-ll e q

>’J.¢m . <o |88

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Artesian pressure 1bs. per square inch . Date

Type Model No. >
Diam Slot Size from fi.to i Leyuzabed BS. Lo
Diam. Slot Size __from ft. to fi. \Pﬁ—r/{,(‘ Lo Yex @)
Gravel/Filter packed: [Jyes B No [ Size of gravel/sand BN AL { o]} 1 S :
Materials placed from ft. to ft. ,\k}-p P {{& [Lp &
Surface Seal: B Yes [1No To what depth? M) ft Jelw'kgh V‘U‘U‘( { V[\S i A'O
Materials used in seal_w ' N

Did any strata contain unusable water? Oyes m No B

Type of water? : ___Depth of strata

Method of sealing strata off.

PUMP: Manufacturer's Name _ . \/G?_E_\COAUGA

Type: - H.P. : é—wvgﬁ

WATER LEVE S: Land-surface elevation above mean sea leyel - ft

Static level 13 ft. below top of well Date & ZH ﬂ— : S AR 14 m

Artesian water is controlled by ]
o (cap,valve, etc.)

3,
\¥: . “/
%\%iﬂ!i‘“

Was a pump test made? [JYes B No If yes, by whom?

WELL TESTS: Drawdown is amount water level is lowered below static Tevel.

Yield: gal./min. with ft. drawdown after
Yield: gal /min.- with ft. drawdown after
Yield: ___gal/min. with ft. drawdown after.

well top to water level) -

hrs.
hrs.
hrs.

Recovery data (time taken as zero when pump turned off)(water level measured from

" Was a chemical analysis made? Oves m No-

Temperature of water

Time  Water Level - Time Water Level Time Water Level
Date of test, -

Bailer test: al./min. with fl drawdown after

Airtest S —I _30 éal!min. with stem set at lL‘CO ft. for _ C{ hrs
Artesian flow_____. - g.p-m. Date

Start Datebf /ZV/O-‘: . Completed I))atcr (’!'/Lf '/.O‘é

" Driller/Engineer/Trainee Signatur

" WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all

Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.
@ Dritler CJEngineer []Trainee Name (Print) - Drilling Company _EQQAAMD_‘M

Driller or Trainee License Ni 1

address 3350 W lapv Orze i

City, State, Zip

If trainee, licensed driller's

Signature and License no.

.Contractor’ .»'q:b(: -
Roengi:tcra(zirosn No %{Z? Date. bt'/éf'/()-ls

Ecology is an Equal Opportunity Employer. - ECY 050-1-20 (Rev 4/01)





The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Well O
%4 WATER WELL REPORT CURRENT /5,

Notice of Intent No

Umque Ecology Well ID Tag No _ﬁ—//é - /)'{

ECOLOGC Y Onginal & Ist copy Ecology 2nd copy owner 3rd copy drnller

Construction/Decomnussion ( x m circle)

Construction { S0 3,7} Water Right Permut No
O Decommussion ORIGINAL CONSTRUCTION Notce
Intent Number, j —

_of Property Owner Name ~=2ANET FrE A

PROPOSED USE gDomcstlc Oindusmat O Municipal Well Street Address /2/0 DM £4 Ztg
[ Dewater Irmgatton [JTest Well  [JOther E [4 3 ;
ITYPE OF WORK Owners number of well (1f more than one) City % County K H W ’
Euew Well [J Reconditioned Method [] Dug [ Bored O priven Locatlons_.élm 7 174 Sec_ig TW"‘LS‘\: QQ (Z;[;e
(I Deepened O Cable  [dRotary [ Jetted LatLong Lat Deg Lot MinvSec WWM
DIMENSIONS Diameter of well 44 inches drilled ft (s,t rsull
Depth of completed well fi REQUIRED) Long Deg———  Long Min/Sec

CONSTRUCTION DETAILS Tax Parcel No (F~ 2@ — 230 YO~ 0023
Casing B welded Diam from < 2 fo G2 CONSTRUCTION OR DECOMMISSION PROCEDURE

Installed KLmer installed Yo Diam from _ £ § ft to L7 fr |Formation Describe by color character size of material and structure and the

kind and nature of the material in each stratum penetrated with at least one
Diam f; ft t ft
[J Threaded rom ° entry for each change of informauon Indicate all water encountered
Perforations Yes g EL (USE ADDITIONAL SHEETS IF NECESSARY )
S S ud MATERIAL FROM TO

Type of perforatgr used

SIZE of perfﬁm by_{f_m and no of perfs_$/¥_ from él ft toz ﬂ’f.t rD_P S ¢ o 3
Screens [] ves M_No K Pac Location :: ‘ 2 : ) 3 Ve
Manufacturer s Name

Type Model No | BlexEyn Rzt T- Blowns ol < |«£9
Diam Slot Size from ft to ft _&4 - &NTEAL f_( g 7.;
Diam Slot Size from ft to ft _BMMW 745 9/

Gravel/Filter packed [[]yes E No [dSizeofgravel/sand____ _M nd W’f
Materials placed from ft to ft £ eM Deack I / y2-2t

Surface Seal  [X]ves [INo Towhatdepth?__ 2623  _ft L CAsSme=7 ~ UMTEL ya-21 b L- %

Matenals used i seal Sea '/D @t
Did any strata contain unusable water” [ Jyes Z No

Type of water? Depth of strata
Method of sealing strata off,

PUMP Manufacturer s Name

Type HP

WATER LEVELS Land surface elevation above mean sea leyel ft
Stauc level ﬁ 1 ft below top of well Date

Artesian pressure, Ibs per square inch Date

Artesian water is controlled by

(cap valve etc)

o
WELL TESTS Drawdown 1s amount water level 1s lowered below static level /g‘,-’ @ B '(\\

s
3

Was a pump test made? DYesﬂNo If yes by whom? 5, e ?,_@ 9_\
Yield gal /min with ft drawdown after. hrs T 4 Q 8
Yield gal /mun with ft drawdown after hrs o % ~</
Yeeld _____ gal/mm with_______ ft drawdownafter_______hrs \% /
Recovery data (ime taken as zero when pump turned offf(water level measwred from \2/1,

well top to water level) DFF\C"/
Time Water Level Time Water Level Time Water Level

Date of test
Bailer test gal /mun with ft drawdown after hrs

Aurtest 3 o gal /min with stem set af #O ftfor _ T s / y L

Artesian flow gpm Date
Temperature of water Was a chemucal analysis made? Oves N No Start Date Completed Date

WELL CONSTRUCTION CERTIFICATION 1 constructed and/or accept responsibility for construction of this well and its compliance with all
Washington well constructron standards Materials used and the information reported above are true to my best knowledge and belief

ﬁDnller CJEngineer [JTramee Na Dnlling Company /L//JUCM Z[MV} ()/,’// H;"

Driller/Engineer/Trainee Signatur Address £ 450> Cock$o v
Dnller or Trainee License No Z ‘1\ IY City State Zip sé/ﬂLL w3 7{7 ‘/Z

Contractor s
If tramee, licensed driller s Registration No HLM&&@QLQMDale

Signature and License no
Ecology 1s an Equal Opportumty Employer  ECY 050 1 20 (Rev 4/01)






The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Well P

Please print, sign and return to the Department of Ecology

Water Well Report gztrircinotflntent No. (’u 1—7 0 q g 5

Original - Ecology, 13! copy — owner, 20 copy - driller

LoGY :

struction/Decommission Unique Ecology Well 1D Tag No. HLe 778 /’\

[CI Construction Water Right Permit No.
. . - ?

[ Decommission ORIGINAL INSTALLATION Notice Property Owner Name I & < I podled

O\AO\ of Intent Number g
\ob / Well Street Address : y
PROPOSED USE:  [3¥Domesti [ Industrial  [J Municipal

[ DeWater | lrz;;ii()‘: Ll Test Weh D other City m‘ﬂﬁm}goumy K‘ 7‘6’( §
TBYy,OF WORK: Owner’s number of well (if more than one) Locatio ”M“ Sec Wl’lﬂ R_d@:vs\rm D circle
| Sﬁ;,;“e‘f, [ Reconditioned Method E&f,ﬁ"e = Bomr‘; E]] J[Z{,i:;" Lat/Long (s, t, T Lat Deg Lat Min/Sec
DIMENSIONS: Diameter of well é inches, drilled __/ k ft. still REQUIRED ) LOl’lg Deg Long Min/Sec

Depth of completed well Z Zﬁ ft. :
CONSTRUCTION DETAILS i Tax Parcel No. /7 o/{ (@) (@) BO.S/OOO /

Diam. from /'L fl. to Z’{ ft.

Casing B’Welded

Installed: [] Liner installed " D?um from ft. to ft. CONSTRUCTION OR DECOMMISSION PROCEDURE

"] Threaded " Diam. from ft. to ft. E . Describe by <ol l ze of ol and 1 the Kind and

— ormation: Describe by color, character, size of material and structure, and the kind an

Perforations: [ ] Yes (o nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used - information indicate all water encountered. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs in. by in. and no. of perfs from ft. to ft. MATERIAL FROM TO
Screens: [ Yes M [ K-Pac  Location 7‘3/ 50 /'/ O ?
Manufacturer’s Name
Type Model No. -
Diam. Stot size from ft.to f. *"".”» < l"ﬁ\/ t Sands7on-< 7 29
Diam. Slot size, from ft. to ft. 4
GraveUFilter packed: [] Yes [@ No [ Size of gravel/sand _6_[@(,&7/2 B)d—( k, ﬁ&fg// Z 9 éf
Materials placed from ft. to ft.
Surface Seal: : Mcs CINo  To what depth? 2 ft. &/& C K B S G /sL' ! 3 e
Material used in seal Bertor, fé
Did any strata contain unusable water? [ Yes OnNe /'/a/ﬁi 6 /Co c k B Q,SSG/# 5{ / 25
Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level
Static level /_O fi. below top of well Date 3~/ é O; N

Artesian pn’.s'sure Ibs. per square inch Date

Artesian water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount-water level is lowered below static level

Was a pump test made? O ves O No ifyes, by whom? < OF £
Yield: gal/min. with ft. drawdown after____ hrs. / 00 YA
Yield: gal./min. with ft. drawdown after hrs. i / Repe S 6‘1\ _ |-
Yield: gal./min. with ft. drawdown after hrs. /
Recovery data (time taken as zero when pump turned off) (water level measuréd from well ‘ MAR 2
top to water level) \fﬂ J %
Time Water Level Time Water Level Time Water Level r:\//\ &

\\’p \CJ.'

7

/ 3%
L Rraan I\
N A

Date of test

Bailer test gal./min. with ft. drawdown after hrs.
Airtest 2 & gal./min. with stem set at /2e R for___ 2. hrs.
Artesian flow g.p.m. Date N

Was a chemical analysis made? O ves CINo

Start Date 2-_/'5" cﬂ Sv Completed Date ; - éé -'Qﬁ

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are trug to my best knowledge and belief.

Driller/Engineer/Trainee Name (Print) /7/ ,k-l_ /Vlr 17? /0/ Drllhny:f) ' d - 4

Driller/Engineer/Trainee Signature ' Addres|

Driller or traince Licens; No. L? g‘/ City, State, Zip
tf TRAINEE, ’ A Contractor’s * )
Driller’s Licensed No. Z/ <V, /’”" re ’r’/ ‘/J Registration N‘:e )}4’% O Oa&aDB B/lg/o S

Dritler’s Signature Ecology 1s an Equal Opportunity Employer. ECY 050-1-20 (Rev 2/03)

Temperature of water






The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Well Q
WATER WELL REPORT CURRENT ino L) /(35 .83

dnll }f
ECOLOE Y Ongmal & Istcopy Ecology 2nd copy owner 3rd copy er Umquc Ecology Well ID Tag No // K 3 L ,
Construction/Decommuission ( x i circle)
nstruction ' lgqg L Water Right Permut No
O Decommussion ORIGINAL CONSTRUCTION Notice G R
of Intent Number. Property Owner Name 2,22 A Gﬂ\ an 055
PROPOSED USE omestic L1 Industrial %Mumcxpal Well Strcct Address j nL Dkﬂﬁl Ré
1 tr Test Well Other.
] DeWater mgation [} iy on b , County K ‘+ ,-f- 55
TYPE OF WORK Owner's number of well if more thanone)_______ / Z EWM curcle
4- 1/4 :3,2 R g
ew Well [J Reconditioned Method [QDug [ Bored [ Dnven Locatlons__l/ u 1/4 Sec Twa w “O;M one
|0 Decpened O Cable ﬁkomr); O Jetted :_alt,/ru:,l,lg Lat Deg Lat Min/Sec
IME D f well [g inches dnlled l‘_'i 2 ft S Lr sk
PIMENSIONS Dmt;]e:)efr c(im‘::leted well ft REQUIRED) Long Deg————  Long Min/Sec
ep
Tax Parcel No )2-20-330ON0 ~ 203
CONSTRUCTION DETAILS ¥
Casing  [Fwelded {2 Damfom_+ X w0 lO Lﬂ CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed | Diam from ft to Formation Describe by color character size of matenal aud structure and the
Lier installed fi fi kind and nature of the matenal in each stratum penetrated with at least one
[ Threaded Diam from to entry for each change of information Indicate all water encountered
Perforations  [J Yes ﬂNo (USE ADDITIONAL SHEETS IF NECESSARY )
Type of perforator used MATERIAL FROM TO
SIZE of perfs m by m and no of perfs from ft to ft 'TOﬂ 50 l D 3
Screens [] Yes WNO [ K Pac Location S .J [.‘_ ? } )
N
T crrers e VRN Cravel 1O | 25" |
Diam Slot Size from ft to ft Cemeﬂ‘}‘ed Gravel 24 R
Diam Slot Size from, ft to ft SQ{)(L{_}QY\D 3 2 1P
Gropel Xl
Gravel/Fulter packed [JYes WNO [ Size of gravel/sand Yye 4 D, 29
Matenals placed from ft to ft C \QL« + G ~o v, I 2.4 0
Surface Seal PAyes [CINo _ To what dept.h" / Z ft .’3) oo [+ Block o Bouoh g0 /43
Matenals used 1n seal £ V\\“BY\ i /?ruke,\‘
Did any strata contain unusable water" Dyes One
Type of water? Depth of strata

Method of sealing strata off.
PUMP Manufacturer s Name

Type HP ,&f;\tﬁﬁy

WATER LEVELS _ Land surface elevation above mean sea level ft SR

Static level H f) ft below top of well Date /o “RY D2 ,:“} - = \

Artesian pressure lbs per square inch Date :E? Q*"'D

Artesian water 1s controlied by T% ;-;
(cap valve etc) \% g’/

WELL TESTS Drawdown 1s amount water level 1s lowered below static level g‘é&@é\ﬁ&
Was a pump test made? Oves ONo 1f yes by whom?

Yield gal/min with________ ft drawdownafter___ hrs
Yield gal /min with ft drawdown after hrs
Yield gal /mun with ft drawdown after hrs

Recovery data (ime taken as zero when pump turned off){water level measured from
well top to water level)
Time Water Level Time Water Level Time Water Level

Date of test
Bailer test, gal /muin with _________ft drawdown after_______ | hr

Aurtest E 5 éal/mm with stemn set at [9(4 ) ft for Z
Artesian flow gpm Date_ < ; 2 5 - 2
Temperature of water Was a chemucal analysis made? [1Yes CdNo Start Da(c_é_«@i@i_ Completed Date = Ted

WELL CONSTRUCTION CERTIFICATION I constructed and/or accept responsibility for construction of thus well and its comphance with all
Washington well construction standards Materials used and the mformation reported above are true to my best knowledge and belief

Gry LyAda

"E-Dnller [CJEngincer [ITramee  Name (Prnp) Q Y SN C Dniling Compan
Dnller/Engineer/Trainee Slgnaturc_;t&ﬁ!-&\’\_d&m__ Address DWLEY 5\5
Driller or Trainee License No ﬁ 023 City State Zip Se (Q h JA)«’.’J
Contract Y
If tramnee, hicensed driller s Roengl;c;a(t)lrosn N o ate —&2 'l

Signature and License no
Ecology 1s an Equai Opportunity Employer  ECY 050 1 20 (Rev 4/01)






"3 OWNER: Name

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Department of Ecology

Second Copy-—Owner's Copy
Third Copy—Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

Well S A

Start Card No.

2374

LA

Water Right Permit No.

Keid Mckedzie

Park Creelc R,

Address

(2) LOCATION OF WELL: County }(,'H tus

Wy SN s Y 1 /8 N RRO wm

(2a) STREET ADDDRESS OF WELL (or nearest address)

(3) PROPOSED USE: & Elfi”gn:t?:: Industrial ] Mﬁnicipal O (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
O DeWater Test Well [ Other O Formation: Describe by color, character, size of material and structure, and show
thickness of aquifers and the kind and nature of the material in each stratum-penetrated,
(4) TYPE OF WORK Owner's number of well mth at least one entry for each change of information.
(it more than one) ,
Abandoned [J  New well " Method: Dug [ Bored [J MATERA FRoM To/'
o Deepened OJ " ..Cable Driven [J // R F 4 Vo Bce= o <
Reconditioned [J Rotary Jotted [ .
(5) DIMENSIONS: Diameter of well & inchos. ///4 r2r> 74—///5’9/ :_/'"(‘215/5255 s [ 2
Drilled teet. Depth of completed well ft. T -
o105 727w o Qradec | /2 | RO
(6) CONSTRUCTION DETAILS: & i /
Casing instalied: Q * Diam. trom. ’f7’ / ¥ L2l £ F7 716/7 4_//& dei—| 2 S}CD

Waelded

* Diam. from

Liner installed .
Threaded " Diam. from f. 10 ft. C GW’7TLLI I /2234,5)(L/
Perforations: YesL |  No[J 5(} ﬁ[ LA l-nv/@) S B45a0— XD // 4),
Type of perforator used
SIZE of perforations in. by in. /‘7 ED BrowN + 13/ 2@~
perforations.from fi.to f. }g A 5“#‘:% / /‘( /é ‘)
g =
perforationa from fi.to ft.
- perforations from ft.to ft.
Screens: vea[ ] No[l
Manufacturer's Name
‘ Type Mods! No
Q Diam Slot.size from 1. to. [
Diam Stot size from f.ta
Gravel packed: YesD No[l Size of gravel P
Gravel placed from . to ft pyshalr e

el 216 2 [ W [ in

Surface seal: Yes,& /%I To what W{?—Q—L—" V) i
Material used in seal W% ’7"0;1[ <~ - ‘ n = ; }‘
Did any strata contain unusable water? ves D NoD ; ULJ 1y . 6 ;gs‘u ....«l
Type of water? ! Depth of streta
Method of sealing strata off - " nr f ﬁ T B LCBLOGY
DAL 5 )
(7) PUMP: panufacturer:s Name T CENTHAL J{Ek,l("\lﬁglig‘ggm_ ?
Type: NlP . '
(8) WATER LEVE . Land-surface elevation .
s above mean sea level -
Static level ‘_iL_ 1. balow top of well Date ___/ / 7= Z ¢
Artesian pressure — . lbs. persquare inch D.to
Arteelan water ia ¢ontrolled by. {Cap valve, uc ) .
(Qi ’ Work started._ </ — &> 19/Bompleted_fL L/ — 7 1§70

WELL TESTS: Drewdt[)_ﬂ\ is a
Was a pump.test made? Yes
Yield: gal./min. with

If yes, by whom?
. drawdawn atter,

dn! water level is Iowored beiow otatic level

“hrs.

" " ©

Recovery data (time taken as zero when pump turned off) (weter lovel meeasured
trom well top to water level)

ECY050-1-20 (10/87) -1329- <= a

Time Water Level Time Water Level Tima . WaterLevel
+ B
. -
' Date of test
Bailer test gal./min.with . drawdogp after ____ hrs.
Airtest gal./min. with stem set at /‘) ft.ter hrs.
Artesian flow Q:p.m. Date _
Temperature of water Was a chemical analysis made? Yes D No D

. -
: (Signed)We M

" Contractor’s

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibility for construction of this well,
and its compliance with all Washington well construction standards.
Materials used and the information reported above are true to my best
knowledge and belief.

NAME Back D~ il w g

{PERSON, FIRM, OR CORPOR‘TION)

Address R T~ Box toic ElNlEws .buu;;z{ A,
License No. 2 S

(TYPE OR PRINT)

(WELL DRILLER)

Reglstratlon

0. MIKE BOC [23A) % Date_L(— /2

(USE* ADDITIONAL SHEETS' IF NECESSARY)

,1Q?O






P Ongral and First Copy i WATER WELL REPORT [ e 122112

Secand Copy - Owner's Copy 705’? 22— STATE OF WASHINGTON

Third Copy - Driller's copy Water Right Permit No
" {1) OWNER. name | EN CARDWELL Address 36 DUEFY RD, ELLENSBURG, WA 98926
h o {2) LOCATION OF WELL county KITTATAS - SE 144 4Sec 33 T 18 NR wm
g_ {2a) STREET ADDRESS OF WELL (cr nearest address) DUFFY RD E-BURG % e_
QO TAX PARCEL NO. 18-20-33040-0032 v
ﬂ_: {3) PROPOSED USE [X|Domestic { ]tndustrial [ IMumeipal (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
E Cimgation [JTest well [Tother Formation Desciibe by color character size of matenal and structure and the kand and
D DeWater nature of the matenal in each stratum penetrated with at least one entry for each change
g pow— p— p ) of mformation  Indrcate all water encountered
ers number we mare thah one

.2 (4) TYPE OF WORK [XINew Well Method MATERIAL FROM 10
= " Deepened Cloug (CBored TOPR SOIL 0 12
= JReconditoned ] Cable [Jorven GRAVEL AND CLAY 12 52
g [ }Decommisston X rotary (] detted !BAS.&LT BLACK AND BROWN BROKEN 52 B5
e ——— L S

Drilled feet D of leted welf ft
2 ried 253  fest Depthorcompletedwe 253 SANDSTONE 250 253
(4] (6) CONSTRUCTION DETAILS:

Casing Instalfed- 10 GPM @ 80
E [X]welded 6 " Diam from +2 fito 99 %[5 GPM @120
e %Llner mstalled 4 /12 " g'am ;mm 93 : :: 253 : 50 GPM @ 200
= Threaded ram from 60+ GPM @ 250
Q Perforations [XIYes [ INo
£ Tywe of perforator used SKILL SAW. I
: SIZE of perforations 1/8 n by 8 In ﬁ' ECDZF)‘:.;}
(o) 25 perorations from 233 Rt 253 # /68 Ferew
:6' perforations from ft to ft /
c perforations from ft to ft { R 57000
(111 Ly
S Screens | Yes (XINo [ IK-Pac Locahen \\C{1 ‘,:}
- Manufacturer's Name Y o
m “h \\
0 Type Modet No ~N& e\
@ Diam Slot size from ft to ft %R E
o~ Dam Slot size from ft to ft
il
= GravellFilter packed [_]Yes {XINo [] Size of gravel/sand
E Material placed from ft to ft
© Surface scal  [KlYes [INo To what depth? 85 ft
= Materal used in seal BENTINITE
o Dud any strata contain unusable water? [ [Yes (X[No
g Type of water? Depth of strata
| Methaod of sealing sirata off
2 (7) PUMP  Manufacturer s Name

Type HP
)]
8 (8} WATER LEVELS  Land-surface elevation a Work Started 9/26/2000 .19 Completed 9/27/2000 .19
-; Static level 35 ft belowtop ofwell - Date 9/27/2000. | WELL CONSTRUCTION CERTIFICATION:
o Aesianpressure _ Ilbs persquaremch Date 0000 1 constructed and/or accept responsibility for construction of this well and its
O Artesian water is controlled by campliance with all Washington well constructon standards  Matenals used
3 (Cap, valve, etc) and the information reported above are true to my best knowledge and belief
Q

{9) WELL TESTS: Drawdown 1s amount water level 1s lowered below static level Type or Pnnt Name License N
“u: Was a pump test made? I_]Yes [X|No If yes, by whom? RIC K(Ll,:cgyeﬁ“{')'\nl,,e,,,;ngmeen neeMo 942
(o] Yield gal /rmin with ft drawdown after hrs T N L
e Yield gal /min wath ft drawdawn after hrs raines Name icense No
5 Yield gal /min with R drawdown after hrs Dnling Company RICK POULIN WELL DRILLING
1 d "~
E ;Rr;cnu:‘;eerﬁr ga::a m{m‘eeﬁ:‘ar:‘?s zero when pump turned off) (water level measure: (Sxgned) 'E, M\ LoonssNo 942
(111 Time Water Level Time Water Levet Time Water Level (Licensed Dniler/Engmeer)
Ty Address 1301 LANCASTER RD_SELAH, WA _98942
D Contractor's
Registration No  RICKPWD J2 Date 9/29/00 19

g Date of test
[ Baler test gal/min wath fi drawdown after hrs {USE ADDITIONAL SHEETS IF NECESSARY)

Artest 60 + galimin with stem setat 250  ft for hrs Ecalogy 1s an Equal Opportunity and Affirmative Action employer For

Artesian flow gpm Date special accommodation needs, contact the Water Resources Program at

Tammnarmaban nf wmbar Wfme m rhasussl snaheos rmada? | Voo (¥ Rin 1N AT REYVY . Thea TRMD A mrhers ~ 202N ANT7 2NN

Well T





The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

‘Trainee's Ecology License No.

Reason/Source of Change (Required)

WELL LLOG CHANGE FORM

Instructions: Record any change made to the well log record on this form. Append this form to
the well log image. File with the original.

WCL Log ID (Required) Well Log ID

Regional Office: (ﬁCRO [CJERO - [ JNWRO [JSWRO

Type of Well: (] Water [_] Resource

Notice of Intent: Ecology Well ID Tag No.

Property (Well) Owner's Name
Well Street Address

City _ County | Zip Code
- Location: __ 1/4-1/4 1/4 Sec Twn - R E or W (Circle One) -
Lat./Long: (Required) Lat. Deg. _ Lat. Min/Sec
Long. Deg. - Long. Min/Sec

Horizontal»_ Collection Method Code

Tax Parcel No

Type of Work: l:] New Well [} Reconditioned [] Deepened
Well Log Received Date  / /
Well Diameter ___ (in inches)  Well Depth (in feet) Well Completed Date / /

Driller's Ecology License No.

TIERNAL CORRECTION - TMAEE UNCHARNEED

Signature of Well Log Tracker (Required) EG ' - Date. - "'q -6S -

Imaging Well Log Phase 11 — Change Form

~ ECY-WR-WLCF Rev. 10/02/02






Well U

File Original and First Copy with

Departoient of Reoosy o WATER WELL REPORT Appilcation No.
TRird Copy — Drillers Copy” STATE OF WASHINGTON Parmit No. . G ‘_/ ..-24(3‘ 7.5' A
(1) OWNER: yume /) G- UIEE L Address..
(2} LOCATION OF WELL: counyy.. K14l rFas - Al A/& seend.. 1. A7 x. n«l@wx
o 4, and distance from ssction or subdivision corner
(3) PROPOSED USE: Domestic (] Industral 0 Municipal 5 | (10) WELL LOG: T(
Irrigation j\ Test Well 0 Othar o] :‘ohrgn& Descride b colorM m dn:; of material and structure, ;ndq-’
Own ber of u ratum cd,w&mGMMncm:fvm:c:’chgmd!mmc:
(4) TYPE OF WORK: (e e ot well o MATERIAL FROM | TO
New wall Method: Dug [ Bored O i
Deepanied g‘ Cable [1 Driven O & o8
Reconditionad [] Rotary g7 Jetted O . W AE="Y
<F00 | Yot
(5) nmmrsggs: Diameter of well .8, inches.
Drllled..ﬁ:' ....... f1. Depth of completed well... 4. _& ;GD__Q
{6) CONSTRUCTION DETAILS: - . _
Casing installed: & - piam. trom .. &7 & 10 &5 n.
Threaded O e Diam. from ft. to «®.
Welded 5l ——-—" Dism. from ft. to .

Perforations: v nNo ..}
Type of perforator used

SIZE of perforationd .....c—cocvomne. I DY o — In.

................... — perforations from ... ft. to .. - %,
-~ perforatons from .. ........... ft. to e B

rmrirsmereere: pTfOrations from — ... ft. to ft.

Screens: vy No

Manufacturer’s Name.

Type Model No..o... .

Diam. ......con.w SlOt sixe from ft. to n.

DIam. ..o Slot size from ft. to ft.

’Gﬂ\’el Pldﬁd: Yes 0 Nof| Sizeof gravel:. SS—
Gravel placed from 1t. to

Surface seal: vesfy NoO Tp what geptnt 26.’ . _—
Material used in seal ..._....... W

Did any strata contain unusable water? Yes (O No 3
Type of watert.. ... . . . _ Depthofstrata—— oo
Method of sealing strata off

(7) PUMP: manutacturer's Name

Type: HP
(3) WATER LEVELS: o e leva . 11,
Static level 90 ft. below top of well Date.....coooeoeee
Artesian pressure ...............Ibs. per square inch Date......coovon

Artesian water is controlled by.

(Cap, valve, stc.)

(9) WELL TESTS: Drawdown is ".'i."‘&'é':"‘l" level 13
w —
Was a pumnp test made? Yes [ No [] If yes, by whom?... rereree et e otk mm%l_ "-z? Completed _.. M w22

Yiela: gal./min. with #t. drawdown atter hrs. | WELL DRILLER’S STATEMENT:
" ” z This well was drilled under my jurisdiction and this report ia
" true to the best of my k:nowledle and belief,

Recovery data (time taken as pump turned off) (water level
measured from well iop to ‘uter hvel)

Time Water Level | Tima Water Level Time Water Level

The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

ECY 050-1-20





The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Onginal with Q% 05 )

Department of Ecology
Second Copy - Owner's Copy

STATE OF WASHINGTON

Third Copy - Criller's Copy

WATER WELL REPORT

well W - ‘
Notice of Intent W //5538
UNIQUEWELL I D # AFE 26/8

Water Right Permit No

n

owner name [ Y 1AV /€ John son

s 0 T30 V aritage buny EIL LW Gpeq,

@

{2a) STREET ADDRESS OF WELL (or nearest address)

LOCATION OF WELL County

\M&m AL, 114 sec 031‘ {7 Nﬁc:n WM

A

TAX PARCEL NO 1) 7y
(3) PROPOSED USE yDomesnc Z Industnal O Municipal ‘,, ’ {10} WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
I Irngation Zi Test Weli 0 Other o Formation Describe by coior character size of matenal and structure, and
O DaWater :':,/ the kind and nature of the matenal in each statum penetrated with at least
(8) TYPE OF WORK Gwner's number of well (1 more than ona) ona entry for each change of information Indicate all water encountered
New well Method MATERIAL FROM TO
Deepened — Dug ] Bored E -
O Reconditioned T Cable i Driven 75}59/ < ~_ 1Yy O Q—-
T Decommission & _Rotary o Jetted ornen [
(5) DIMENSIONS Diameter of well____/(3 X% £ inches Eraro BIK MK 77
Drilled [8 2- feet Depth of completed well OBZ ft L7 it E/K ﬁ‘ 7 5/7 /5-8
(6) CONSTRUCTION DETAILS e Bt L7 Bra) é’/’ [5B| /(52
Casing Installad
Wetded . Diam from _T Z ttto_— 0 ft
N Liner instailed - Diam from _—="7 ftto__—
1 Threaded - Diam from ft to h
Perforations )@(es O No
Type of perforator used A////54L’—) .
SIZE of perforaticns 7/4 In by n
erforations from /L/ Z—h to / rZ fl
Screens & Yes #No [ K Pac Locaiion
Manufacturer s Name
Type Madel No
Diam Slot Size from i to ft
Diam Slot Size from it to ft
Gravel/Filter packed [ Yes XND — Swize o1 gravelfsand
Matenal placed from ft to fi
Surface seal X ¥es I:] To hat depth? /8 ft
Matenial used in seal 72
{hd any strata contain unusable water'7 V_ Yes
" Type of water? Depth of strata
Method of sealing strata off
(7Y PUMP Manufacturer's Name
Type HP
» / ) p
(8) WATER LEVELS Land-sufface elevation above mean sea level ft
Static level % it below ioo of well  Cate (2] Work Started o) Completed 9/ ’ é’.{
Artesian pressure Ibs per square inch  Date
Artesian water 15 controlled oy
(Cap valve elc) WELL CONSTRUCTION CERTIFICATION
(9) WELLTESTS Drawdown 1s amount water level 1s fowered below static leve! | constructed and/or accept responsidility for construction of this well and iis

Was a pump test made? []Yes )dNo If yes by whom?

Yield gal /min with it drawdown after hrs
Yield gat /min with ft drawdown after hrs
Yield gai/min with ft drawdown after hrs

Recovery data (ime taken as zero when pump wrned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Level

CETIAFTED AHELTET

Drate of test

Baver test al./min with it drawdown after, hrs
Airtest ‘ SZ galjmm with #t drawdown afier, hrs
Artestan flow

Temperature of water

gpm Date
Was a chemical analysis made? [ Yes B No

ECY 050-1-20 (11/98)

comphance with all Washington well construction standards  Materials used
and the information reported abovg are true to my best knowledge and belef,~

€£ License No

(Licensed Drilldr/Engineer)

Type of Print Nam

Trainee Name License No |

ed Driller/Engineer)
Address { nd
Contractor's .
Registration Ncu,“ lTE @ ‘2 Q&B&_“{/EZO ‘

(USE ADDITIONAL SHEETS IF NECESSARY)

Ecology 15 an Equal Opportunity and Affirmative Action employer For specal
accommodation needs contact the Water Resources Program at (360} 407-

RENN The THMN niimber 1= (AN 407 &GONA





o

p: The Department

The De

f Ecology does NOT Warranty the Data and/or the Information on this Well Report.

f'%

File Original and First Copy with

Depariment of Ecology WATER WELL REPORT Application No gﬂ;yf)é

Second Copy — Owner's Copy

Third Copy — Driller's Copy ) STATE OF WASHINGTON Permit No. .... .

(1) OWNER: name.. /%ﬂ/d{ C HEEKES . . Address .3 S 7'3? e &S Z(/"/

(2) LOCATION OF WELL: county L oriras

_ LA wSEL See.cfni.. r. /Ex. n-’(‘t.'_wn

iring and distance from section or subdivision corner

{(3) PROPOSED USE: Domestic 0 Industrial ] Municlpal []
Irrigation g Test Well ]  Other (m}

(4) TYPE OF WORK_ Owner's number of well

(H more than one).... ..o
New well Y~ Method: Dug [] Bored [J

Deepened [m] Cable ] Driven O
Reconditioned [ RotaryNgl, Jetted O
F2i
(5) DIMENSIONS:, Diameter of well ......€T,....... inches.
Drilled.....&a.. 5 ft. Depth of completed well _. 6 ?f’

{6) CONSTRUCTION DETAILS:

CDSing installed: /2"" Diam. from 1./

S
ft. tt.
Threaded [ A8...." Diam. trom .Z5... 1 tnZRE

Weldedﬂ_ e IR, fTOM it to ... —

Perforations: vesg wNom-
Type of perforator wuped....................

SIZE of perforations ... ... 0. DY e — in.
... perforations from ft. to ft.
... porforations from ft. to ft.
[ perforations from ft. to n.

Screens: vap nNog
Manufacturer’s Name

(10) WELL LOG:
Formation: Dexcribe b co!or character, size of material and structure, and
thow thickness of aqu ers and the kind and nature of the material in ‘each
stratum penetrated, with at least one entry for each change of formation.

MATERIAL FROM TO

R Bon s P o 1.3

2§£:‘ r beoAloas -5 .
7 y, 4 [~

7 -; Rren bipg YOO o

ST g T— ' o g _
T I ew 285
2 R /AT
= L [ Beo
‘ 24
r— Yoo /0

MLM_W 77 XN ’
a ﬂ‘o

W—MT- s

Mlgr et - tpo-435
Gravel packed: Yea¥W No[) Sizeofgravel: ... =22 r’
Gravel placed from ft. to 1t V o '
Surface seal: ves@ No@ To what depth? AR 1t 7o
Material used In seal SN D Cpe T Soy
Did any strata contain unusable water? Yes ﬂ- bl X ’
Type of watert.. S— Depth of stra .?5 _ﬂ’ oS0 - 6ov”
Method of senltng strata oﬂ' Clﬁ-‘o_ Y. ﬂlﬂf
(7) PUMP: manufecturer's Name
(8) WATER LEVELS: iﬁ.f‘f.‘u“r.‘:;eél“.’:?&?...
Static level /4‘ ft. below top of well Date...... ‘ ’z} 2
Artesian pressure ... -..]bs. per square inch Date.. S,
Artesian water h controlled by
(Cap, valve, etc.) ¥
. Drawdown is amount water level is G 7
{9) WELL TESTS: lowered below static level Work started V/.?? 1027 Completed... / /" ______________ . w272
Was & pump test made?t Yes [] WNo E. If yes, by whom?..............oem.. - ”~

Yield: gal-/min. with ft. drawdown afier brs.

Recovery data (time taken as rero when pump turned off) (water Jevel
measured from well top to water level)

Time Watsr Level | Tims Water Level Timse Water Lavel

Date of test
Baller teat.. .. ... gal/min. with_.._ ... __#. drawdown after...............JArs.
Artesian flow g.pm, Date

Temperature of water. 23 . Was a chemical analyxis made? Yes [J No P

{USE ADDITIONAL SHEETS IF NECESSARY)
5. F. Ne. 7234—05—[Rev. 4-71)

ECY-070.28

Well Y

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and, this report is
true to the best of my knowledge and belief .C‘ o? é

NAME.. L/ BERANEL, LA L

[Signed]..~%

Lk_:eme No é éé






The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

§

Please print, sign and return to the Department of Ecology

Water Well Report

Original - Ecology, 15t copy - owner, 20 copy - driller

£co 0 £'0'¢Y
Construction/Decommission

Well Z

Current

Notice of Intent No. _"/ 70 ’9& 9
Unique Ecology Well ID Tag No. RL;" a3 (
Water Right Permit No.

Property Owner Name
Well Street Address _P.0 . Box 627

[ Construction -
[] Decommission ORIGINAL INSTALLATION Notice
\ ,\\,\’\0 V\ of Intent Number
PROPOSED USE: gbomestic [ Industrial [J Municipal
[ Dewater Irrigation [] Test Well 3 Other

TYPE OF WORK: Owner’s number of well {if more than one)

City m County
LocatloIM4 1/44{&]/4 SecQ_3 Twn(l RJ:O Dcm:lc

Threaded * Diam. from ft. to

. WWM one
ggz\;;eel(l] [ Reconditioned ) Method : %Cl)allxje arf?;:-s [%I le;::;n Lat/Long (S, tr Lat Deg . Lat Min/Sec
DIMENSIONS: Diameter of well __{ b inches, dri!ledéLD_ fi. still REQUIRED ) L D L Min/S .
Depth of completed well é[ 4] ft. ong Deg_____ Long Min/>ec -
CONSTRUCTION DETAILS Tax Parcel No._/ 2 2O~ g _’)mm ,{‘
Casing gWelded g " Dmm from fo_/O7 =
Installed: iner installed " Diam, from f.ioRLAD ﬂ CONSTRUCTION OR DECOMMISSION PROCEDURE

Perforations: N\’es (] ‘o

Type of perforator psed
SIZE of perfs 2 yzin. by

in. and no. ofperf&from & ft. tszQﬂ,

Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change of
information indicate all water encountered. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL FROM T0

" Type: H.P.

¥

Screens: [Jves [ONo [JK-Pac Location M./T— () 3
Manufacturer’s Name / e it 3

—lg}ilf; Slot size, from Modet M- ft. to ft. /% PM b &M é ]L
Diam. Slot size. from ft. to ft. <D / - 9—§A
Gravel/Filter packed: [] Yes E’No [ Size of gravel/sand [t EL 3 Clpt1y 3 o
Materials placed from, _ ft. to ft. Bfo/\’&\/ ¥3 TM"W é{ gé
Surface Seal: WYes CINo  To what depth? 7O Z ft. @M 2 S5192-T ' é 9/
Material used in seal BW B Rovuns (A B - St % /Q <
Did any strata contain unusable water? D Yes ',xNo BW 4%‘” GW /é :;> 172
Type of water? Depth of strata W m [ 7; ) yz
Method of sealing strata off RM W / f- % / 95/
PUMP: Manufacturer’s Name et / 9 ol yy)

V\ZATER LEVELS: Land-surface elevation above mean sea level .
Static level _/. ft. below top of well Date | 0f

Artesian pressure Ibs. per square inch Date

Artesian water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level

Was a pump test made? 3 ves I No  If yes, by whom?

OFEE0
LA ‘on;

Yield: gal./min. with ft. drawdown after. hrs. < >

Yield: gal./min. with fi. drawdown after, hrs. /Q Received

Yield: gal./min. with ft. drawdown afler. hrs. " E

Recovery data (time taken as zero when pump turned off) (water level measured from well JUN 7 2 05 "

top to water level) B d ety

Time Water Level Time. Water Level Time Water Level C‘}\ ‘fj/

\'});? - N
Zs

L e

Date of test

Bailer test gal./min. with ft. drawdown after hrs.

Airtest, A gal./min. with stem set at ;Q_ 5 ft. for 1 hrs.

Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [ Yes mo

1 /

Completed Date ) O

; /
Start Date 32 /fgz VQ 5

7 7
WELL CONSTRUCTION CERTIFICATION: [ constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction stgngdards. Materials used and the information reported above are true to my best knowledge and belief.

Drilling Company

Driller/Engineer/Trainee Name (Print)

- \amsisy
S corma A

Driller/Engineer/Trainee Signature

Address PO %57( 9 3

Driller or trainee License No.

City, State, Zip ¢5 M”‘( M

1f TRAINEE,
Driller’s Licensed No.

eSS 2
Contractor’s
Registration NOMW @/ o D '2 Date

Driller’s Signature

Ecology is an Equal Opportunity Employer. Y 050-1-20 (Rev 2/03)






Well AA

WATER WELL REPORT

. STATE OF WASHINGTON

73%7

Start Card No.

o §ego

UNIQUE WELL 1.D. # -
Water Right Permit No.

v

Name Pa rle CI‘FF/CA Bo;/_s /‘/OME

Address__ A~ b Crsek

WION OF WELL: couny K1t fA S

Mv MWy s 3Y ¢ /13N R RO wn.

E.
&
;u (28) EET ADDDRESS OF WELL (or nearest addresa)
= (3) PROPOSED USE: %’ﬁ;ﬂ;ﬁf Industrial (] Municipal 0 | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
n:_ﬂ O DeWater TestWell O Other a Formation; Describe by color, character, size of material and structure, and show
- thickness of aquifers and the kind and nature of the material in each stratum penetrated,
= (4) TYPE OF WORK: Owner's number of well 7\ with at least-one entry for each change of information.
- (himoggthanicne) MATERIAL FROM - To
=) _ Abandoned J  New well Method: Dug O Bored [J - Tn
- Deepened 0 " Cable (O Driven' O Dir - </ 'Y : o /0
= Reconditioned O3 Rotary [E/ Jetted [ Meprurm BilAc /( B"‘)SA /1~ /O /40
H (5) DIMENSIONS: piameter of well inches. SN DB oME /40 /8%
E Drilled feet. Depth ofcompletedwell = ft. 11 ED/“‘.M BAsALT [FO | 290
fractuned FasA /1 YO EY X
-..E (6) CONSTRUCTION DETAILS: -
= Casing installed; ¥ __* Diam.from__© ft.to_< O f
o Welded g 7 i 42 29Y
= Liust lnstalied 5 __L Diam. from ft. to ft.
4: Threaded " Diam. from ft. to
E Perforations: Yes|_J NoB/
-E Type of perforator used
FE SIZE of perforations in. by in.
E parforations from ft. to
perforations from ft.to f.
S perforations from ft. to
E Screens: Yes_ ] no[”
) Manufacturer's Name
E‘- % Type Model No.
£ .‘, Diam.. Slot size from ft.to ft.
E Y Diam. Slot size____,from ft.to ft.
E Gravel packed: Yo Ko Size of gravel
= Gravel placed from fi. to ft. "**s E @ ,—; Er .{f E : :
~ v 9 7
. B 2 : 4
o Surface seal: Yes[g/ No[ ] Towhat depth?_ 25" e =0 il i
i
= Material used in seal CEMEPT ” =
. - i i xr
E Did any strata contain unusable water? Yes‘D NOD T4t A{JS 2 [] i:’&)
_8 Type of water?. Depth of strata. g
in ft : = —
E" Méthod of sealing strata o Q,E,.EA,&TNtﬂIAOF E(KQGGY :
(7) PUMP: Manufacturer's Name CENTRAL REGION OFFICE . 7
o : e b
E Type: HP
Land-surf levati E
] (8 WATER LEVELS:  30icane s iover ft.
LE Static level _ 2t 0 ft. below top of va(ell Date
Artesian pressure Ibs. per square inch Date
E Artesian water is controlled by TTRTITTRTW)) -
i — Workstartad. & =~ 2 X 19. Completed__ 7~ /2. 19.93
E (9) WELL TESTS: Drawdown is amount water level is lowered below static level e = —oTpee :
= e R R P~ WAk RIS = | WELL CONSTRUCTOR CERTIFICATION:
Yield: gal./min. with ft. drawdown after hrs. . it . X
g_ | constructed and/or accept responsibility for construction of this well,
[ - “ ” " and its compliance with all Washington well construction standards.
5 2 & % & Materials used and the information reported above are true to my best
T Recovery data (time taken as zero when pump turned off) (water level measured knowledge and beliet.
from well top to water level)
Ti Water Level i) Water Leve! Ti Water Level "
ﬁ ime ater Level ime ater Leve ime ater Level —_— BF)C/I Df‘l /// AJ; 60 ;
(PERSON, FIRM, OR CORPORATION) (TYPE OR PRINT)
Address R"'-f/ ﬁo;{ /O o) . E( LE l’djé(,{_ f‘,§‘ Ldrq &
5 \ :
Date of test . :
j‘ (Signed) Méé— 306/33U,¢ License No. Z Z
Bailer test gal./min. with ft. drawdown after . hrs. Coni top (WELL DRILLER)
ontractor's
Airtest _b—_ gal./min. with stem set at J60 ft. for / hrs. Registration /33 A_/y /
Artesian flow :gp.m. Date : No. MIKE FOC / pate__ 7 S , 1973
Temperature of water Was a chemical analysis made? YasD NoD (USE ADDITIONAL SHEETS IF NECESSARY) "
ECY050-1-20 (10/87) -1320- @ il 18 Z a9





" Water Resources Program -~ RE CEIVED

DEPARTMENT OF - Well Tagging Form
st o /ell Tagging Form SEP 19 2016
State of Wasf'u’ng.ton : . Dept of ECQ

ntral Regional Office
UmqueHWell ID Tag Number:” & 5 /\ D g

~ Use this form ONLY if an Water Well Report IS FOUND
' Attach the original well report to this form - i

~If a Water Well Report is not available contact the Well Construction and Licensing Office
‘welo@ecy.wa.gov or 360-407-6650 to request a Water Well Report for an Existing Well form.

‘Well Ownership
Firstname 77y, (yeek T recdma (%aSt name
Fcceil ‘fﬁ)(/
Street Address
//06/2 u/( éL¢/( f/
City __, State , Zip Code » o, ~
Elfers oy Lt 79726
Location of Well »  * Township, Range, and Section is required.
Well Address
//0%'7 ﬁa// ¢ ok 7/
. County o
//C/GW - | Ayttt
Ya @ A -| Township Range ' Section (_/
Vi 50w igiuth |20 HEaOw 3
Latitude Degrees : Minutes Seconds
Longitude Degrees Minutes Seconds
Elevation at land surface [] feet [ ] meters (check one).
Tax Parcel Number 8 /g <7/ '
" Well Characteristics

Location of Well Identification Tag

Arptedtto Je bl ﬁ(—/ef //?JJr;é /1& sl T /ma;‘c’

The Department of Ecology does NOT Wa manty the Data and/or the Information an this Well Report

D€y BiaA Scale 1:24,000 (1 = 2,000°)
E F G H ~ Indicate thé locétio_n of the well within the Section by
T drawing a dot at that point

i i @ Ju
pRsREEReRRscs prec ARsimasemiy Section

Comments:






Well BB
WATER WELL REPORT ~ CReeNt 0\ o a5

Notice of Intent No.
Umque Ecology Well ID Tag No. A’bp H/):7

ity Original & 1st copy - Ecology, 2nd copy - owner, 3rd copy - driller

AV
EC

Construction/Decommission ("x" in circle) 2 . o
@ Construction [7 70 : Water Right Permit No.
O DCC()mmlSSlOIl ORIGINAL CONSTR UCTI ON Notice :
) of Intent Number Property Owner Name
PROPOSED USE: E Domestic L] Industrial L Municipal Well Street Address CL0 Sinke oo
[ Dewater Imigation [JTestWell [JOther )

N
e Hor S County:_( 44 S :
TYPE.OF WORK: Owner's number of well (if more than one) City. y L

~ — . h EWM circl
RliNew well [JReconditioned ~ Method: [IDug [ Bored [ Driven Location faga/ 1/4-1/4 ,ALEIM Seczh_ Twnm RLOE or C;;Cee
[ Decpened . [OcCable @ Rotary [ Jetted ng'M E . . WWM
) X , —] LavLong™ == LatDeg — . Lat Min/Sec
DIMENSIONS: Diameter of well [g inches, drilled L&, O ft . (s,t,r still E
Depth of completed well _Lb(Q) __ft. -| REQUIRED) Long Deg——  Long Min/Sec
; Tax Parcel No. 2} " | 1 —20~03 000 ~0 03§

CONSTRUCTION DETAILS Co . . Lo
Casing [l Welded : " Diam. from __ 4 ft. to SQ ft. CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: m Liner installed ﬂ " Diam. from g ft. to 14 Q_ft. Formation: Describe by color, character, size of material and structure, and the

[ Thr " Diam. from ) ft 1o i kind and nature of the material in each stratum penetrated, with at least one

eaded . _Jentry for each change of information. Indicate all water encountered.
Perforations: il Yes [ No (USE ADDITIONAL SHEETS IF NECESSARY.) N
Type of perforator used 4('(~ \ \q,, MATERIAL FROM TO
SIZE of pcrfs! ! in. by VM in. and no. ofperfs'_l_’zQ from ﬁf ) L_baft ,l ﬁ e 6 S
R E L .

sl BN Dl Loaion [emned S _Tug
Type. Model No. \é(/{‘( 1/\/% l’{o O
Diam. Slot Size from, ft. to ft.
Diam. Slot Size from ft. to ft.

Gravel/Filter packed: [Jyes B No [ Size of gravel/sand -
Materials placed from ft. to __ft.

Surface Seal: [l yes [JNo Towhatdepth?__L&> ~  ft

Materials used in seal
Did any strata contain unusable water? DYes B No

Type of water? Depth of strata
Method of sealing strata off. :

PUMP: Manufacturer's Name
Type:

H.P. ,\*ﬁ‘)"“"

/RS

WATER LEVELS: Land-surface elevation above mean se¢a level ft.

Static level__ lL ft. below top of well Dat ggbf g Ei§

Artesian pressure__w.oa_Ibs. per square inch Date
Artesian water is»c_onl:rolled by A\~

W'y

340 ND;3)
20 1d

e

5

(cap,valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level.
Was a pump test made? [JYes B No If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: . gal/min. with ft. drawdown after hrs.
Yield: gal /min. with ft. drawdown after : hrs.

Recovery data (time taken as zero when pump turned off)}(water level measured from
well top to water level)
Time Water Level Time Water Level Time Water Level

Date of test
Bailer test al/min. with ft. drawdown after hrs.
Airtest Bwlg éaljmin. with stem set at ft. for l‘]: ). hrs.

Artesian flow__A~en . ._g.p-m. Date . ; &
Temperature of water Was a chemical analysis made? Ovyes BNo Start Datw— Completed Date

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.| Report. ‘

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.

BJ Dritler (JEngineer [JTrainee Name (Pg Q) Drilling Company
Driller/Engineer/Trainee Signatur Address _33 (_‘ 2 W ; ! So (4 ree QS
Driller or Trainee License No. _qu ?vb - City, State, Zip ’
. . _ - ’ Contractor's
If trainee, licensed driller's : : Registration WC EBQC ( Yate A 5 )
Signature and License no. : i )

Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 4/01)





=
-~ .
9 ' Well CC
.-
& . %\.\D‘\ WATER WELL REPORT Start Card No. W089878
AL Unique Well I.D. # ACP594
— STATE OF WASHINGTON Water Right Permit No.
m PR S S RS S S S S S S R R S S S S S S S T S S S S S S S S S S S S S S R Y S S S S S S S S S S S S S E NS S S S S C S S S SSE o RS SSSSSSSSSSSS S =S SSSSSS==SCSS===sTs==SSEZsS=S=s=s=
g " (1) OWNER: Name BOWERS, RON Address 205 SOUTH SAMPSON ELLENSBURG, WA 98826-
-2 (2) LOCATION OF WELL: County KITTITAS - 1/4 SW 1/4 Sec 34 T 18 N., R 20E WM
E (2a) STREET ADDRESS OF WELL (or nearest address) ,
c {3) PROPOSED USE: DOMESTIC | (10) WELL LOG Q ' F
e T . yPLEN
c (4) TYPE OF WORK: Owner's Number of well | Formation: Describe by color, character, size of material
_2 {(If more than one)} | and structure, and show thickness of aguifers and the kind
“'u' NEW WELL Method: ROTARY | and nature of the material in each stratum penetrated, with
E ================================================f========?=======| at least one entry for each change in formation.
= (5) DIMENSIONS: Diameter of well 6 inches |------cmeammmmme e e e e oL
0O Drilled 140  ft. Depth of completed well 140  ft. | MATERIAL TO
= s==s======F====sscss=====sssss=s===sssssa=====sssss===s=sss======| CLAY BROWN 1
E (6) CONSTRUCTION DETAILS: | CEMENTED GRAVEL COBBLES
Q@ Casing installed: 6 " Dia. from +2 ft. to 80 ft. | -ea-aen BROWN CLAY 27
= LINER 4 " Dia. from -10 ft. to 140 ft. | CEMENTED GRAVEL BASALT
et " Dia. from ft. to ft., | memmean W/LENSES 82
S Rt E e T e LT e LT PP T P TR | BASALT FRACTURED W/WATER 140
2 Perforations: YES |
o] Type of perforator used SKILL SAW |
c SI1ZE of perfeorations 1/8 in. by 6 in. |
o 40 perforations from 120 ft. to 140 fr. |
[+ perforations from fr. to fr. |
"a perforations from ft. to fe. |
____________________________________________ ~------_-_--._.|
Q Screens: NO |
g Manufacturer's Name |
- Type Model No. | e
- Diam. slot size from fr. to ft. | £
b Diam. slot size from ft. to fr. |
= T |
Mt Gravel packed: NO Size of gravel |
E Gravel placed from ft. to fr. |
---------------------------------------------------------- | .
; . Surface seal: YES To what depth? 18 fr. | .x
- Material used in seal BENTONITE | >
O Did any strata contain unusable water? NO | et
=z Type of water? Depth of strata fr. |
Method of sealing strata off |
o (7) PUMP: Manufacturer's Name |
- Type NONE H.P. |
2 ST emmmmssssssssssssomssmsmsssssssssosessescssssssosese|
(8) WATER LEVELS: Land-surface elevation |
g’ above mean sea level ... fe. |
— Static level 70 fr. below top of well Date 04/14/98 |
Q Artesian Pressure lbs. per square inch  Date |
L‘I'j Artesian water controlled by |
“— | Work started 04/14/98
o (9) WELL TESTS: Drawdown is amount water level is lowered below | WELL CONSTRUCTOR CERTIFICATION:
E 'static level. | I constructed and/or accept responsibility for con-
Q Was a pump test made? NO If yes, by whom? | struction of this well, and its compliance with all
E Yield: gal./min with ft. drawdown after hrs. | Washington well construction standards. Materials used
el : | and. the information reported above are true to my best
— | knowledge and belief.
g Recovery data |
Q Time Water Level Time Water Level Time Water Level | NAME FOGLE PUMP & SUPPLY, INC.
Q | (Person, firm, or corporation) (Type or print)
@ l - ,
i | ADDRESS. POB 1450, AIRWAY HTS. WA.
- Date of test / / | .
Bailer test gal/min. ft. drawdown after hrs. | [SIGNED] License No. 2321
Air test 20+ gal/min. w/ stem set at 140 fr. for 1 hrs. |
Artesian flow g.p.m. Date | Contractor's
Temperature of water Was a chemical analysis made? NO | Registration No. POGLEPSOS5L4 Date 04/21/98

Z——CECZEZCSETSSCISSSCSESS oSS SCCSCECSSTECSSCSSCESSCS T SIS SN SSssosmssorSSSSSSSSSSESSSSSSSZSSSI=SS==SSSS






The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Please print, sign and return to the Department of Ecology

Water Well Report

Original - Ecology, 15t copy — owner, 20d copy — driller

Beo0ey
Construction/Decommission

Construction .
Decommlsswn ORIGINAL INSTALLA TION Notice

\L\P}/\% of Intent Number {; ) 2 Sé H é S S

Well DD

Current

Notice of Intent No. /,.) 2 (/L/ Z ?( —
Unique Ecology Well ID Tag No. /9— L // é Zj

Water Right Permit No. ___ N

=

Property Owner Name Q
Well Street Address

Chr; ff’emjtw <2,

PROPOSED USE: estic [J Industrial [ Municipal . y / ?
Opewater % Imigation [ ] Test Well ] Other City tl_‘f_v S é\/A, v 7 County 79 / }L oS /
Locatioﬂ /4-1/4 /4" Sec SZ Tw £ R EWM 1
TYPE OF WORK: Owner’s number of well (if more than one) / r/ W&r'M z:cc ¢
ew well [J Reconditioned Method : D Dug 7, Bored ] Driven .
Deepened [ Cable motary ] Jetted L?it/LOI]g (s;t,r Lat Deg Lat Min/Sec
DIMENSIONS: Diameter of well ‘Q inches, drilled 2L Ut still REQUIRED ) -
M - ) Q ) Long Deg Long Min/Sec
Depth of completed well ___ o~ o~ AL f ’ > - > ~a - -
— ~— g ——
CONSTRUCTION DETAILS . Tax Parcel No. //J/ cV 5500 f "—/\_é ?//
Casing Welded ’ Diam. from "/Z./ﬂ to / I VY ft -
Installed: iner '"std"ed " Diam. fromem 25~ fto_sz 97y R CONSTRUCTION OR DECOMMISSION PROCEDURE
Threaded > Diam. from ft.to_<~ ft _ A ) .
Perforations: D Yes y ~ Formation: Describe by color, character, size of material and structure, and the kind and
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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 soll
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 soll
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.





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 INFORMATION

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, 50.0 22.3%
5 to 15 percent slopes

570 Wipple cobbly clay loam, 15 to 2.6 1.2%
30 percent slopes

618 Nitzel ashy silt loam, gravelly 48.8 21.8%
substratum, 0 to 2 percent

621 Mitta ashy silt loam, flooded, 0 9.1 4.1%
to 2 percent slopes

674 Durtash gravelly loam, 3 to 10 54.2 24.2%
percent slopes

787 Terlan-Durtash-Selah complex, 471 21.0%
2 to 5 percent slopes

869 Weirman complex, drained, 0 to 12.2 5.4%
5 percent slopes

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
maijor 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: 211x
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 - 0to 7 inches: gravelly loam
H2 - 7 to 15 inches: gravelly clay loam
H3 - 15to 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 (RO08XY201WA)
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 - 0to 5inches: gravelly loam
H2 - 5to 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 (RO08XY201WA)
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 (ROO8XY101WA)
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: 2I3v
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

15





Custom Soil Resource Report

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 (RO08XY202WA)
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: 2158
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: 215c
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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: 216z
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 - 0to 5inches: gravelly loam
H2 - 5to 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 (RO08XY201WA)
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: 218x
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 - 0to 7 inches: gravelly loam
H2 - 7 to 15 inches: gravelly clay loam
H3 - 15to 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 (RO08XY201WA)
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 - 0to 5inches: gravelly loam
H2 - 5to 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 (RO08XY201WA)
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 - 9to 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 (RO08XY101WA)
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 - 5to 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 (R0O07XY403WA)
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 - 4to 15 inches: very gravelly loamy sand
H3 - 15 to 60 inches: extremely gravelly loamy sand

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

Natural drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 5.95 in/hr)

Depth to water table: About 42 to 60 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Available water storage in profile: Very low (about 0.4 inches)

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

Minor Components

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

Soil Reports

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

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

Land Management

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

Nitrate Leaching Potential (WA)

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

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

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

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

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

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

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

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

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

Report—Nitrate Leaching Potential (WA)

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

Map symbol and soil name Pct. of | Nitrate leaching potential, irrigated (WA) | Nitrate leaching potential, nonirrigated
map unit (WA)
Rating class and limiting Value Rating class and limiting Value
features features
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 | Nitrate leaching potential, irrigated (WA) | Nitrate leaching potential, nonirrigated
map unit (WA)
Rating class and limiting Value Rating class and limiting Value
features features
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 55 | High 0.99 | Moderate 0.40
loam
Water travel time 1.00 | Water travel time 1.00
Water holding capacity 0.99 | Water holding capacity 0.99
Weirman, very cobbly sandy 40 | High 0.99 | Moderate 0.40
loam
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- Effective Soil reaction Calcium Gypsum Salinity Sodium
exchange cation- carbonate adsorption
capacity exchange ratio
capacity
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 7.4-84 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 7.4-84 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- Effective Soil reaction Calcium Gypsum Salinity Sodium
exchange cation- carbonate adsorption
capacity exchange ratio
capacity
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 7.4-84 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- Effective Soil reaction Calcium Gypsum Salinity Sodium
exchange cation- carbonate adsorption
capacity exchange ratio
capacity
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 0.0-2.0 0
7-15 15-25 6.1-7.3 0 0.0-2.0 0
15-18 15-25 7.4-8.4 5-15 0.0-2.0 0-2
18-26 — — — — —
26-60 — — — — —

Durtash 0-5 10-20 6.1-7.8 0 0 0
5-14 25-50 7.4-84 1-5 0.0-2.0 0-1
14-19 30-50 7.4-8.4 1-5 0.0-2.0 0-1
19-29 — — — — —
29-60 — — — — —

Selah 0-9 10-20 6.1-7.3 0 0 0
9-17 10-20 6.6-7.8 0 0 0
17-21 20-30 7.4-7.8 0-3 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- Effective Soil reaction Calcium Gypsum Salinity Sodium
exchange cation- carbonate adsorption
capacity exchange ratio
capacity
In meq/100g meq/100g pH Pct Pct mmhos/cm
869—Weirman complex, drained, 0
to 5 percent slopes
Weirman, very gravelly sandy 0-5 10-20 6.6-7.8 0 0 0 0
loam
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

33






Custom Soil Resource Report

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 |Pct. of | Slope | USLE Runoff T | WEI | WEG Erosion Drainage NIRR | Hydro Surface
name map RV Slope Fact LCC | logic
unit Length or Group | Depths | Kf Frag- | Sand | Silt | Clay
ft. in. Fact | ments RV RV | RV
or RV
503—Terlan-Durtash-
Selah complex, 5to 15
percent slopes
Terlan 40 10.0 | — — 1 48 6 Well drained 6s 0-7 37 |18 43 38 18
Durtash 35 10.0 | — — 1 38 7 Well drained 7s 0-5 37 |24 42 37 20
Selah 20 10.0 | — — 2 56 5 Well drained 3e 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 90 1.0 |— — 5 56 5 Moderately 3w C 0-7 32 |2 26 52 21
substratum well drained
621—Mitta ashy silt
loam, flooded, 0 to 2
percent slopes
Mitta, flooded 85 1.0|— — 5 56 5 Somewhat 3w C 0-5 32 |2 7 70 22
poorly
drained
674—Durtash gravelly
loam, 3 to 10 percent
slopes
Durtash, gravelly 80 70|— — 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 |Pct. of | Slope | USLE Runoff T | WEI | WEG Erosion Drainage NIRR | Hydro Surface
name map RV Slope Fact LCC | logic
unit Length or Group | Depths | Kf Frag- | Sand | Silt | Clay
ft. in. Fact | ments RV RV | RV
or RV
787—Terlan-Durtash-
Selah complex, 2t0 5
percent slopes
Terlan 40 40— — 1 48 |6 Well drained 6s 0-7 37 |18 43 38 18
Durtash 30 40 | — — 1 38 7 Well drained 7s 0-5 37 |24 42 37 20
Selah 25 40— — 2 56 5 Well drained 3s 0-9 32 |6 43 39 17
869—Weirman complex,
drained, 0 to 5 percent
slopes
Weirman, very gravelly 55 3.0 | — — 3 48 |6 Somewhat 4s A 0-5 .20 |40 69 24 |6
sandy loam excessively
drained
Weirman, very cobbly 40 3.0|— — 3 48 6 Moderately 4w A 0-3 20 |43 69 24 6
sandy loam well drained
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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

37





Custom Soil Resource Report

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 | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility erodibility
density conductivity capacity group index
Kw | Kf
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- | 4.00-9.00-14.00 |0.13-0.14-0.1 | 0.0- 1.5- 2.9 1.0-15- |24 |37 |1 48
1.35 5 2.0
7-15 -34- -38- 24-28- 32 |1.25-1.35- |4.00-9.00-14.00 | 0.11-0.15-0.1 | 3.0- 4.5- 5.9 1.0-15- |.20 |.37
1.45 8 2.0
15-18 |-38- -36- 24-26- 32 | 1.25-1.35- | 4.00-9.00-14.00 |0.10-0.12-0.1 | 3.0- 4.5-5.9 0.5-0.8- |.15 |.37
1.45 4 1.0
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- |4.00-9.00-14.00 |0.13-0.15-0.1 | 0.0- 1.5- 2.9 1.0-15- [.20 |.37 |1 38
1.30 7 2.0
5-14 -31- -31- 35-38- 60 |1.25-1.35- |0.42-0.91-1.40 [0.08-0.10-0.1 [3.0-4.5-5.9 0.5-1.3- |.10 |.32
1.45 1 2.0
14-19 |-22- -28- 40-50- 60 |1.25-1.35- |0.42-0.91-1.40 |0.08-0.10-0.1 |3.0-4.5-5.9 0.5-1.3- |.05 |.24
1.45 1 2.0
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- |4.00-9.00-14.00 |0.17-0.19-0.2|0.0- 1.5- 2.9 1.0-15- |32 |.32 |2 56
1.35 0 2.0
9-17 -18- -54- 22-28- 30 |1.30-1.40- | 1.40-3.00-4.00 |0.17-0.19-0.2 |3.0-4.5-5.9 0.5-1.3- |.49 |.49
1.50 0 2.0
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Physical Soil Properties—Kittitas County Area, Washington

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility erodibility
density conductivity capacity group index
Kw | Kf
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
17-21  |-34- -32- 30-34- 38 |1.30-1.40- | 1.40-3.00-4.00 |0.13-0.15-0.1 |3.0-4.5-5.9 0.5-0.8- |.17 |.32
1.50 7 1.0
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- | 1.40-7.70-14.00 |0.14-0.17-0.1 | 0.0- 1.5- 2.9 1.0-15- |10 |.24 |3 38
1.30 9 2.0
7-11 -33- -32- 30-35-40 |1.25-1.38- |0.42-0.91-1.40 |0.04-0.07-0.1 |3.0-4.5-5.9 0.5-1.3- |.10 |.32
1.50 0 2.0
11-30 |-17- -28- 50-55- 60 |1.25-1.38- |0.42-0.91-1.40 |0.04-0.07-0.1 |3.0-4.5-5.9 0.5-0.8- |.05 |.20
1.50 0 1.0
30-50 |-33- -32- 32-35- 60 |1.25-1.40- |0.42-2.21-4.00 |0.06-0.09-0.1 |3.0-4.5-5.9 0.0-0.3- |.10 |.28
1.55 2 0.5
50-60 |— — — — — — — —
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Physical Soil Properties—Kittitas County Area, Washington

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility erodibility
density conductivity capacity group index
Kw | Kf
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 |0-8 -26- -53- 18-21-24 |1.10-1.20- | 4.00-9.00-14.00 |0.17-0.19-0.2|0.0- 1.5- 2.9 2.0-3.0- |.32 |.32 |5 56
substratum 1.30 0 4.0
8-29 -39- -37- 20-24- 27 |1.10-1.20- | 4.00-9.00-14.00 | 0.17-0.19-0.2 |0.0- 1.5- 2.9 1.0-2.0- |.32 |.32
1.30 0 3.0
29-46 |-39- -37- 20-25- 30 |1.20-1.28- |4.00-9.00-14.00 |0.17-0.19-0.2 | 0.0- 1.5- 2.9 1.0-2.0- |[.32 |.32
1.35 0 3.0
46-60 |-65- -19- 14-16- 18 |1.25-1.33- | 14.00-28.00-42. {0.11-0.12-0.1 | 0.0- 1.5- 2.9 0.5-1.8- |.20 |.20
1.40 00 3 3.0
621—Mitta ashy
silt loam,
flooded, 0 to
2 percent
slopes
Mitta, flooded |0-6 -7- -70- 19-23- 25 [1.00-1.15- | 4.00-9.00-14.00 |0.19-0.20-0.2|0.0- 1.5-2.9 3.0-4.0- |.32 |.32 |5 56
1.30 1 5.0
6-15 -7- -70- 19-23- 25 |1.00-1.15- | 4.00-9.00-14.00 |{0.19-0.20-0.2 | 0.0- 1.5- 2.9 2.0-3.5- |.37 |.37
1.30 1 5.0
15-34 |-7- -70- 19-23- 25 [1.00-1.15- |4.00-9.00-14.00 |0.19-0.20-0.2|0.0- 1.5-2.9 1.0-1.5- [.49 |49
1.30 1 2.0
34-49 |-9- -64- 25-28-30 |1.15-1.28-|1.40-3.00-4.00 |0.17-0.19-0.2 |3.0-4.5-5.9 0.5-1.3- |.43 |.43
1.40 1 2.0
49-60 |-9- -64- 25-28- 30 |1.25-1.33-|1.40-3.00-4.00 |0.17-0.19-0.2 |3.0-4.5-5.9 0.0-0.3- |.49 |.49
1.40 1 0.5

43






Custom Soil Resource Report

Physical Soil Properties—Kittitas County Area, Washington

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
674—Durtash
gravelly loam,
3to 10
percent
slopes
Durtash, 0-5 -42- -38- 15-20- 25 |1.15-1.23- |4.00-9.00-14.00 |0.13-0.15-0.1 | 0.0- 1.5- 2.9 1.0-15- .20 |.37 |1 38
gravelly 1.30 7 2.0
5-14 -31- -31- 35-38- 60 |1.25-1.35- |0.42-0.91-1.40 |0.08-0.10-0.1 |3.0-4.5-5.9 0.5-1.3- |.10 |.32
1.45 1 2.0
14-19 |-22- -28- 40-50- 60 |1.25-1.35- |0.42-0.91-1.40 |0.08-0.10-0.1|3.0-4.5-5.9 0.5-13- |.05 |.24
1.45 1 2.0
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 | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility erodibility
density conductivity capacity group index
Kw | Kf
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- | 4.00-9.00-14.00 |0.13-0.14-0.1 | 0.0- 1.5- 2.9 1.0-15- |24 |37 |1 48
1.35 5 2.0
7-15 -34- -38- 24-28- 32 |1.25-1.35- |4.00-9.00-14.00 | 0.11-0.15-0.1 | 3.0- 4.5- 5.9 1.0-15- |.20 |.37
1.45 8 2.0
15-18 |-38- -36- 24-26- 32 | 1.25-1.35- | 4.00-9.00-14.00 |0.10-0.12-0.1 | 3.0- 4.5-5.9 0.5-0.8- |.15 |.37
1.45 4 1.0
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- |4.00-9.00-14.00 |0.13-0.15-0.1 | 0.0- 1.5- 2.9 1.0-15- [.20 |.37 |1 38
1.30 7 2.0
5-14 -31- -31- 35-38- 60 |1.25-1.35- |0.42-0.91-1.40 [0.08-0.10-0.1 [3.0-4.5-5.9 0.5-1.3- |.10 |.32
1.45 1 2.0
14-19 |-22- -28- 40-50- 60 |1.25-1.35- |0.42-0.91-1.40 |0.08-0.10-0.1 |3.0-4.5-5.9 0.5-1.3- |.05 |.24
1.45 1 2.0
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- |4.00-9.00-14.00 |0.17-0.19-0.2|0.0- 1.5- 2.9 1.0-15- |32 |.32 |2 56
1.35 0 2.0
9-17 -18- -54- 22-28- 30 |1.30-1.40- | 1.40-3.00-4.00 |0.17-0.19-0.2 |3.0-4.5-5.9 0.5-1.3- |.49 |.49
1.50 0 2.0
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Physical Soil Properties—Kittitas County Area, Washington

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility erodibility
density conductivity capacity group index
Kw | Kf
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
17-21  |-34- -32- 30-34- 38 |1.30-1.40- | 1.40-3.00-4.00 |0.13-0.15-0.1 |3.0-4.5-5.9 0.5-0.8- |.17 |.32
1.50 7 1.0
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 |0-5 -69- -24- 5-7-8 1.20-1.30- | 4.00-23.00-42.0 | 0.07-0.09-0.1 | 0.0- 1.5- 2.9 1.0-15- |.10 |.20 |3 48
gravelly 1.40 0 0 2.0
sandy loam
5-15 -80- -16- 2-4-5 1.35-1.45- | 42.00-92.00-14 |0.07-0.09-0.1 | 0.0- 1.5-2.9 1.0-15- |.10 |.24
1.55 1.00 0 2.0
15-60 |-82- -17- 0-1-2 1.50-1.60- | 141.00-423.00- |0.01-0.02-0.0 |0.0- 1.5-2.9 0.0-0.3- |.05 |.28
1.70 705.00 2 0.5
Weirman, very |0-4 -69- -24- 5-7-8 1.20-1.30- | 4.00-23.00-42.0 | 0.07-0.09-0.1 | 0.0- 1.5- 2.9 1.0-15- |.05 .20 |3 48
cobbly sandy 1.40 0 0 2.0
loam
4-15 -80- -16- 2-4-5 1.35-1.45- | 42.00-92.00-14 |0.07-0.09-0.1 | 0.0- 1.5- 2.9 1.0-1.5- (.10 |.24
1.55 1.00 0 2.0
15-60 |-82- -17- 0-1-2 1.50-1.60- | 141.00-423.00- |0.01-0.02-0.0 | 0.0- 1.5- 2.9 0.0-0.3- |.05 |.28
1.70 705.00 2 0.5
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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 | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
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- A-4 0-0-0 |[0-5-10 |75-80- |70-75- |60-68- |40-50- |[25-28 5-7-10
ML, SC, 85 80 75 60 -30
SC-SM
7-15 Gravelly clay loam, |CL, GC, A-6 0-0-0 |[0-8-15 |70-78- |65-73- |55-65- |40-50- |30-33 10-13-1
gravelly loam SC 85 80 75 60 -35 5
15-18 Gravelly loam, very |CL, GC, A-6 0-0-0 |0-13-25 |60-70- |50-63- |45-58- |35-45- |[30-33 10-13-1
gravelly loam, SC 80 75 70 55 -35 5

gravelly clay loam

18-26 Cemented material |— — — — — — — — _ _

26-60 Cemented material |— — —_ — — — — — — —

Durtash 35D 0-5 Gravelly loam CL,GC, |A4,A6 |0-0-0 |0-5-10 (65-75- |60-68- |55-63- [45-53- [25-30 5-10-15
SC 85 75 70 60 -35

5-14 Very gravelly clay GC, GP- |A-2 0-5-10 [10-25- |30-45- |25-38- |[15-28- |5-20-35 |40-53 20-30-4
loam, very cobbly GC 40 60 50 40 -65 0
clay loam,
extremely gravelly
clay

14-19 Extremely gravelly GC A-2 0-5-10 [5-23-40 |30-50- |25-43- |[15-25- |5-15-25 |55-65 30-40-5
clay, very gravelly 70 60 35 -75 0
clay

19-29 Cemented material |— — — — — — — — _ _

29-60 Cemented material |— — — — = — — — — —

Selah 20|C 0-9 Loam CL, CL- A-4 0-0-0 |0-0-0 |[95-98-1 |85-93-1 |75-88-1 |55-70- |20-23 5-7 -10
ML 00 00 00 85 -25
9-17 Silty clay loam, clay |CL A-6 0-0-0 |0-3-5 |[95-98-1 |85-93-1 |75-85- |55-70- |30-35 10-15-2
loam, silt loam 00 00 95 85 -40 0
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Engineering Properties—Kittitas County Area, Washington

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
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 |CL,GC, |A-6,A-7 |[0-0-0 |0-10-20 |65-80- |55-73- |50-68- |45-58- |35-43 15-20-2
clay loam, cobbly SC 95 90 85 70 -50 5
clay loam

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- |80-90-1 |70-85-1 |65-83-1 |50-65- |30-35 10-13-1
40 00 00 00 80 -40 5
7-11 Very gravelly clay GC A-2,A-6 |0-5-10 |5-10-15 |50-58- |40-48- |35-43- |30-38- |30-35 10-15-2
loam, very cobbly 65 55 50 45 -40 0
clay loam
11-30 Very gravelly clay, GC A-2, A-7 0-5-10 |5-25-45 |45-58- |35-48- |25-43- |20-36- |65-70 40-45-5
very cobbly clay, 70 60 60 50 -75 0
extremely cobbly
clay
30-50 Very cobbly clay, GC A-2,A-7 |0-5-10 |15-30- |[45-58- |35-48- |30-45- [25-38- |40-53 15-28-4
extremely cobbly 45 70 60 60 50 -65 0

clay loam, very
cobbly clay loam

50-60 Unweathered — — — — — — — — _ —
bedrock
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Engineering Properties—Kittitas County Area, Washington

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified AASHTO >10 3-10 4 10 40 200
inches | inches
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 90 |C 0-8 Ashy silt loam CL A-6 0-0-0 |[0-0-0 |[100-100 |95-98-1 |90-95-1 |65-75- |[25-30 10-13-1
substratum -100 00 00 85 -35 5
8-29 Ashy loam, ashy silt |CL A-6 0-0-0 |[0-0-0 |[100-100 |95-98-1 |85-93-1 |60-70- |[25-30 10-13-1
loam -100 00 00 80 -35 5
29-46 Loam, silt loam, clay |[CL A-6 0-0-0 |[0-0-0 |[100-100 |95-98-1 |85-93-1 |60-70- |[25-30 10-13-1
loam -100 00 00 80 -35 5
46-60 Sandy loam CL, CL- A-4 0-0-0 |[0-0-0 |100-100 |95-98-1 |65-75- |50-60- |20-25 5-7-10
ML -100 00 85 70 -30
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 |95-98-1 |90-95-1 |65-75- |[25-30 10-13-1
-100 00 00 85 -35 5
6-15 Ashy silt loam CL A-6 0-0-0 |[0-0-0 |[100-100 |95-98-1 |90-95-1 |65-75- |[25-30 10-13-1
-100 00 00 85 -35 5
15-34 Ashy silt loam, ashy |CL A-6 0-0-0 |[0-0-0 |[100-100 |95-98-1 |90-95-1 |65-75- |[25-30 10-13-1
loam -100 00 00 85 -35 5
34-49 Silty clay loam, clay |CL A-6 0-0-0 |[0-0-0 |[100-100 |90-95-1 |85-93-1 |60-70- |[30-35 15-18-2
loam, silt loam -100 00 00 80 -40 0
49-60 Silty clay loam, clay |CL A-6 0-0-0 |[0-0-0 |[100-100 |90-95-1 |85-93-1 |60-70- |30-35 15-18-2
loam, loam -100 00 00 80 -40 0
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Engineering Properties—Kittitas County Area, Washington

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified AASHTO >10 3-10 4 10 40 200
inches | inches
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, A-4, A-6 0-0-0 |[0-5-10 |65-75- |60-68- |55-63- |45-53- |25-30 5-10-15
SC 85 75 70 60 -35
5-14 Very gravelly clay GC, GP- |A-2 0-5-10 [10-25- |30-45- |25-38- |[15-28- |5-20-35 |40-53 20-30-4
loam, very cobbly GC 40 60 50 40 -65 0
clay loam,
extremely gravelly
clay
14-19 Extremely gravelly GC A-2 0-5-10 [5-23-40 [30-50- |25-43- |[15-25- |5-15-25 |[55-65 30-40-5
clay, very gravelly 70 60 35 -75 0
clay
19-29 Cemented material |— — — — — — — — — —
29-60 Cemented material |— — — — — — — — — —
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Engineering Properties—Kittitas County Area, Washington

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
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- A-4 0-0-0 |[0-5-10 |75-80- |70-75- |60-68- |40-50- |[25-28 5-7-10
ML, SC, 85 80 75 60 -30
SC-SM
7-15 Gravelly clay loam, |CL, GC, A-6 0-0-0 |[0-8-15 |70-78- |65-73- |55-65- |40-50- |30-33 10-13-1
gravelly loam SC 85 80 75 60 -35 5
15-18 Gravelly loam, very |CL, GC, A-6 0-0-0 |0-13-25 |60-70- |50-63- |45-58- |35-45- |[30-33 10-13-1
gravelly loam, SC 80 75 70 55 -35 5

gravelly clay loam

18-26 Cemented material |— — — — — — — — _ _

26-60 Cemented material |— — —_ — — — — — — —

Durtash 30 D 0-5 Gravelly loam CL,GC, |A4,A6 |0-0-0 |0-5-10 (65-75- |60-68- |55-63- [45-53- [25-30 5-10-15
SC 85 75 70 60 -35

5-14 Very gravelly clay GC, GP- |A-2 0-5-10 [10-25- |30-45- |25-38- |[15-28- |5-20-35 |40-53 20-30-4
loam, very cobbly GC 40 60 50 40 -65 0
clay loam,
extremely gravelly
clay

14-19 Extremely gravelly GC A-2 0-5-10 [5-23-40 |30-50- |25-43- |[15-25- |5-15-25 |55-65 30-40-5
clay, very gravelly 70 60 35 -75 0
clay

19-29 Cemented material |— — — — — — — — _ _

29-60 Cemented material |— — — — = — — — — —

Selah 25|C 0-9 Loam CL, CL- A-4 0-0-0 |0-0-0 |[95-98-1 |85-93-1 |75-88-1 |55-70- |20-23 5-7 -10
ML 00 00 00 85 -25
9-17 Silty clay loam, clay |CL A-6 0-0-0 |0-3-5 |[95-98-1 |85-93-1 |75-85- |55-70- |30-35 10-15-2
loam, silt loam 00 00 95 85 -40 0
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Engineering Properties—Kittitas County Area, Washington

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
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 |CL,GC, |A-6,A-7 |[0-0-0 |0-10-20 |65-80- |55-73- |50-68- |45-58- |35-43 15-20-2
clay loam, cobbly SC 95 90 85 70 -50 5
clay loam
21-31 Cemented material |— — — — — — — — — —
31-60 Cemented material |— — — — — — — — — —
869—Weirman
complex, drained, 0
to 5 percent slopes
Weirman, very 55 A 0-5 Very gravelly sandy |GM, GP- |A-1 0-3-5 |0-3-5 |[40-50- |30-40- |[15-25- |5-15-25(15-18 |NP-3-5
gravelly sandy loam loam GM 60 50 35 -20
5-15 Very gravelly loamy |GP, GP- |A-1 0-3-5 |0-8-15 |40-50- |30-40- |[5-15-25|0-3-5 |0-5-10 |NP
sand GM, SP, 60 50
SP-SM
15-60 Extremely gravelly GP, GP- |A-1 0-3-5 |10-25- |[30-40- |10-28- |5-13-20 |0-5-10 [0-5-10 |NP
loamy sand, very GM 40 50 45
gravelly loamy
sand, very gravelly
sand, extremely
gravelly sand
Weirman, very cobbly 40 |A 0-4 Very cobbly sandy GM, SM | A1 10-15- |20-23- |[50-58- |40-48- |15-23- |10-18- |[15-18 NP-3 -5
sandy loam loam 20 25 65 55 30 25 -20
4-15 Very gravelly loamy |GP, GP- |A-1 0-3-5 |0-8-15 |40-50- |30-40- |[5-15-25|0-3-5 |0-5-10 |NP
sand GM, SP, 60 50
SP-SM
15-60 Extremely gravelly GP, GP- |AA1 0-3-5 |[10-25- |[30-40- |10-28- |5-13-20 |0-5-10 [0-5-10 |NP
loamy sand, very GM 40 50 45
gravelly loamy
sand, very gravelly
sand, extremely
gravelly sand
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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 _

Durtash 35 =

Selah 20 —
570—Wipple cobbly clay loam, 15 to 30 percent slopes

Wipple 85 —
618—Nitzel ashy silt loam, gravelly substratum, 0 to 2

percent

Nitzel, gravelly substratum 90 —_
621—Mitta ashy silt loam, flooded, 0 to 2 percent slopes

Mitta, flooded 85 —
674—Durtash gravelly loam, 3 to 10 percent slopes

Durtash, gravelly 80 —_
787—Terlan-Durtash-Selah complex, 2 to 5 percent

slopes

Terlan 40 _

Durtash 30 —

Selah 25 —
869—Weirman complex, drained, 0 to 5 percent slopes

Weirman, very gravelly sandy loam 55 —

Weirman, very cobbly sandy loam 40 —
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