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December 13th, 2025 

 

Majestic Group LLC 

26304 230th Road Place SE 

Covington, WA 98042 

 

Project:  Proposed Development 

Mountainview Group LLC Travel Center 

West Sparks Road 

Easton, WA 98925 

Kittitas County Parcel #778834 

 

Dear Majestic Group LLC: 

 

Lombardini Geological Services, LLC (LGS) has conducted a Site specific hydrogeologic review of the 

proposed Site development of the property, and prepared this Hydrogeological Assessment pursuant of the 

Kittitas County Code Chapter 17A.03 Critical Aquifer Recharge Areas (CARAs) Hydrogeologic 

Assessment. 

 

Specifically; 

§ 17A.01.080 Critical areas reports. 

 

Minimum report contents. At a minimum, the report shall contain the following: 

a. The name and contact information of the applicant and a description of the proposal; 

b. The site plan for the proposed development, including a map drawn to scale depicting critical areas, 

buffers and/or setbacks, the proposed development, and any areas to be cleared or altered; 

c. The names and qualifications of the persons preparing the report; 

d. Documentation of any fieldwork performed on the site; 

e. Documentation that consultation, when deemed appropriate, was initiated with agencies of expertise; 

f. Field identification and characterization of all critical areas and buffers on and adjacent to the proposed 

development; 

g. A statement specifying the accuracy of the report, and all assumptions made and relied upon; 

h. A discussion of the performance standards applicable to the critical area and proposed development; 

i. A mitigation plan in accordance with KCC § 17A.01.100 if mitigation is required; and 

j. Any additional report information required for the critical area as specified in KCC § 17A.01.80 

through KCC § 17A.01.100. 

(Ord. 2021-016, 2021; Ord. 2025-006, 7/1/2025) 

 

§ 17A.03.050 Reporting.  

 

Contents. The hydrogeological assessment shall include the general critical areas report requirements of 

KCC § 17A.01.080 in addition to the following: 

a. Geologic setting and soils information for the site and surrounding area; 

https://ecode360.com/45422252#46805896
https://ecode360.com/45422252#46805897
https://ecode360.com/45422252#46805898
https://ecode360.com/45422252#46805899
https://ecode360.com/45422252#46805900
https://ecode360.com/45422252#46805901
https://ecode360.com/45422252#46805902
https://ecode360.com/45422252#46805903
https://ecode360.com/45422252#46805904
https://ecode360.com/45422293#45422293
https://ecode360.com/45422252#46805905
https://ecode360.com/45422293#45422293
https://ecode360.com/KI6857/laws/LF2411217.pdf
https://ecode360.com/45422641#45422669
https://ecode360.com/45422252#45422252
https://ecode360.com/45422641#46806135
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b. Water quality data, including pH, temperature, dissolved oxygen, conductivity, nitrates, and bacteria; 

c. Location and depth of perched water tables; 

d. Recharge potential of site (permeability/transmissivity); 

e. Hydrologic budget; 

f. Local groundwater flow, direction, and gradient; 

g. Location, depth, and other water quality data on the three shallowest wells or springs located within 

1,000 feet of the site; 

h. Potential impacts to wellhead protection areas located within the site; 

i. Surface water locations within 1,000 feet of the site; 

j. Discussion of the effects of the proposed development on groundwater quality and quantity; 

k. Recommendations on appropriate mitigation, if any, to assure that there shall be no measurable 

exceedance of minimum state groundwater quality standards or measurable reduction in available 

quantity of groundwater; 

l. Emergency management plan; and 

m. Containment release detection. 

(Ord. 2021-016, 2021; Ord. 2025-006, 7/1/2025) 

 
The Hydrogeological Assessment herein shall include applicable hydrogeological principles and 

assessments to the Kittitas County Code in respect to the development of the Site, located at the above-

referenced address in Easton, Washington (Site).  

 

The hydrogeological assessment presented follows generally accepted hydrogeologic industry principles 

and standards.  This report is exclusively for Majestic Group LLC’s use only.  It is at the discretion of 

Majestic Group LLC to distribute this report and plan to others as needed. This is in lieu of other warranties, 

expressed, or implied.  

1.0 BACKGROUND-   

The property is currently a single parcel that is undeveloped land per the Kittitas County GIS map page. 

The total land is 16.51 acres. The property only has trees, shrubs, and low growing vegetation. The trees 

are up to approximately 50’ tall and appear to have been selectively clear cut in some areas.   

 

The general topography of the parcel is approximately 10’ below West Sparks Road and is on average 

approximately 2,218’ NAVD88 in elevation on the preliminary Site drawing found in the appendix.  

 

The property to the north is Easton State Airport, to the east a campground, to the west I-90 Washington 

Department of Transportation property, and Lake Easton, and to the south is a commercial/residential 

property. Generally, the vicinity use is small commercial operations and low density residential.  

 

The property (Site) is Kittitas County parcel described as follows by the County Assessor; 

 

West Sparks Road Easton, WA 98925; Parcel #778834- 16.51 acres, PTN SE1/4 SW1/4 E. OF I-90 & CO. 

RD, .16 RD@; SEC 2, TWP 20, RGE 13.  

 

https://ecode360.com/45422641#46806136
https://ecode360.com/45422641#46806137
https://ecode360.com/45422641#46806138
https://ecode360.com/45422641#46806139
https://ecode360.com/45422641#46806140
https://ecode360.com/45422641#46806141
https://ecode360.com/45422641#46806142
https://ecode360.com/45422641#46806143
https://ecode360.com/45422641#46806144
https://ecode360.com/45422641#46806145
https://ecode360.com/45422641#46806146
https://ecode360.com/45422641#46806147
https://ecode360.com/KI6857/laws/LF2411217.pdf
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Figure 1- Site Map, Shows the Site parcel configuration. Figure 2 – Geologic Cross Section A-A’, identifies 

reasonably ascertainable, adjacent, observed well locations, pertinent to discussing the conceptual Site 

hydrogeological conditions. Multiple additional figures exist in the Appendix – Supporting Documents that 

were used to research conditions in support of the assessment.  

 

The proposed development property is within two wellhead protection areas identified on the Department 

of Health SWAP MAP seen in the attachments. The closest well is the Lake Easton Resort well #1 AFL-

866 approximately 800’ south of the property, 1,000’ time of travel, down gradient direction, and the second 

closest well Easton Water District Well #2, AFT-391, down gradient, approximately 1,800’ southeast of 

the property. For the A third well identified is the Lake Easton State Park well #1, AHB-845, which is 

approximately 1,600’ due south as well, down gradient direction, but the property is not within its wellhead 

protection area. These wellhead protection areas do intersect the property, however, the Underground 

Storage Tanks (USTs), and associated fueling canopies that are proposed, sit outside of the 1,000-foot time 

of travel and the 10-year Calculated Fixed Radius for the two first wells described, respectively. This Site 

is located within the “High Aquifer Susceptibility” polygon in a high-structural fill basin aquifer and 

extensive alluvial deposits with high well density. 

2.0 SCOPE OF WORK-  

The scope of LGS services was to evaluate the hydrogeologic conditions at the Site and provide a 

hydrogeologic assessment of the Site in respect to the protected wellhead/springs. LGS is providing an 

opinion if the project/Site development is protective of human health and the environment. 

 

The following explains the scope in further detail; 

1) Review existing Site features, available topographic maps, soil profile (USDA Soil Survey), 

geology & hydrogeology (USGS/DNR), local well logs (DOE), Local Department of Health well 

resource protection maps (DOH), and Wellhead Guidance Document (DOH), National Oceanic 

Atmospheric Administration (NOAA), Kittitas County Code 17A.03 Critical Aquifer Recharge 

Areas, and other pertinent documents for preparing the hydrogeological assessment. 

2) Perform a Site visit to identify wells identified for the CARA (as accessible), surficial runoff 

potential, catch basins, adjacent creeks and other sensitive/critical area receptors within 1,000’ of 

the Site, infiltration ponds, surficial topographical changes, and final site concept for development.  

3) Evaluate groundwater flow directions, hydraulic conductivities/transmissivities of aquitards and 

aquifers pertinent to the Site, and background aquifer properties within the vicinity of the Site to 

prepare a conceptual Site hydrogeological model. 

4) Preparing this Hydrogeological Assessment to adequately justify the development being protective 

of human health and the environment per Kittitas County Code 17A.03 Critical Aquifer Recharge 

Areas for development within critical aquifer recharge area capture zones.  
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3.0  SITE CONDITIONS- 

During the Site visit it was observed that the access is from Silver Ridge Ranch Road, east of the property.  

The provided preliminary Site development map shows the entrance on the west side of the property from 

West Sparks Road. The topography was generally flat with no major topographical changes within 

approximately ¼ mile. Roads maintained a generally fair asphaltic condition and no notable features were 

observed that would have any impact on the subsurface aquifers being evaluated. Based on the Site 

development map there is approximately 9’ of relief from east to west, elevation 2,222’ NAVD88 to 2,213’ 

NAVD88 respectively.  

 

LGS drove to the wellheads being evaluated and has presented their condition in the Appendix, Supporting 

Documents – Site Photographic Record. 

4.0 SURFICIAL GEOLOGIC SETTING- 

Site surficial geology was reviewed using USDA Soil Web survey. The Soil Web Survey describes the soils 

as Kladnick ashy sandy loam, 0-3 percent slopes at the property. These soils produce terraces landforms. 

The parent materials are described as glacial outwash with a mantle of volcanic ash deposits. The survey 

states the restrictive layer is more than 80” and water table is more than 80”.  The soils are well drained. 

A Site USGS surficial geologic review showed the Site being located on Jes, Jurassic, Shuksan Greenschist. 

The Shuksan Greenschist deposit is described as; “Phyllitic greenschist. This is the Shuksan Greenschist of 

the Easton Metamorphic Suite, unit KES of Tabor and Others”. The Geologic map of Easton, Kittitas 

County, Washington; Cheney, E.S. 1999 shows that this Site is located on this deposit. LGS notes that this 

map lacks the alluvial deposit from the recent glaciation that resides from the last 20,000 YBP period.   

During the Site visit it appeared that the elevation ranged approximately 9’ from east to west.  No geological 

outcrops were observed during the site visit.  LGS estimates the thickness of the alluvium to be up to 80’ 

thick based on the proximal boring logs reviewed in this area as a part of this project. The hydrogeology is 

further described in the next section. 

5.0 HYDROGEOLOGIC SETTING-  

LGS reviewed 7 Department of Ecology well logs within reasonable proximity to the Site (up to 1/2 mile) 

to establish the common hydrogeologic properties and geology that define different depths of domestic 

drinking water aquifers within a reasonable proximity to the Site.  

It appears that a confined aquifer exists in proximity of the Site.  The literature describes one distinct aquifer, 

USGS Aquifer “UNC” also known as the Rosyln Basin.  This is likely the same observable aquifer that 

ranges from 40-160’ deep, beneath the glacial till or clay with boulders. This was observed within the well 

log research and the review of the Hydrogeologic Framework and Groundwater/Surface-Water Interactions 

of the Upper Yakima River Basin, Kittitas County, Central Washington, USGS, 2014. 

LGS identifies the UNC aquifer as mostly confined and is within the unconsolidated alpine and general 

glacial drifts known to the area that are above basement plutonic/metamorphic complexes.  The wells 

identified a soil matrix in the screened intervals of sand and gravels with empirical hydraulic conductivity 

of 10-10,000 FT/D. (Heath 1983). The range of pump testing the reviewed well logs was from 15-250GPM 
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in the aquifer.  

The review of differing local depths of wells near the Site for production wells, were used to identify wells 

in the area, for assessment of this Site’s conceptual Site model described below. These well logs are 

compared to the report Hydrogeologic Framework and Groundwater/Surface-Water Interactions of the 

Upper Yakima River Basin, Kittitas County, Central Washington, USGS, 2014. 

The Site’s subsurface soil matrix/lithological contacts are estimated due to the limited amount well logs at 

or adjacent to the Site.  See cross section found in the USGS geologic map.  

This table below correlates the well-log interpretation for the confined aquifer with published sources such 

as Hydrogeologic Framework literature. The Double K Ranch well was the most easterly well, the 

“English” well is approximately the same elevation as the Site (next parcel east) so it was used for 

estimating the confined aquifer, and inferred below to the depth of the cross sections terminating at the 

most westerly well, Easton State Park Well #1. 

Table 1 

Interval 

(ft) 

Elevation 

NAVD88 EST. 

(English) 

Unit Description – “English”, approximate surface elevation 

of 2,222’ NAVD88. 

0-6 2,222’-2,216’ Topsoil 

Qag 

Weathered alpine outwash Gravel and sand 

6-45 2,216’-2,177’ Qagt Sandy Clay, Hardpan, Gravel, and boulders. Glacial Till 

likely. (Undocumented by public sources, LGS is using 

Qagt for Quaternary alpine glacial till) 

45-66 2,177’-2,156’ Qaga Loose sand and gravel, likely pre-glacial advance 

outwash. (Undocumented by public sources, LGS is 

using Qaga for Quaternary alpine glacial advance, 

confined aquifer, or semi confined) 

*This table is only an estimate, it is for concept.  

It is estimated that the theoretical hydraulic conductivity of the Qaga aquifer has a range of 10 Ft/Day to 

10,000 Ft/Day .This is horizontal hydraulic conductivity which is often greater than the vertical values due 

to the orientation of grains to be parallel to the surface limiting the vertical flow. 

With the geological structure provided in the table above the estimated time for a constituent of concern 

that hypothetically could be released at the Site, to reach each wellhead would take; Lake Easton Resort 

well #1 AFL-866 approximately 800’ south of the property, down gradient direction approximately 4-5 

years LGS is estimating, assuming some unconfined aquifer exists below I-90, and the second closest well 

Easton Water District Well #2, AFT-391, down gradient, approximately 1,800’ southeast of the property, 
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which is the 10 year time of travel capture zone. 

This conceptual model and reviewed wells, adjacent to the Site, are shown in Figure 2, Geologic Cross 

Section A-A’ beneath the Site. It is inferred that the same geology with similar hydraulic conductivity 

properties exists continuously adjacent to the Site. 

The static groundwater elevation is on average approximately 33’-48’ below surface grade. 

The gradient of the aquifer is calculated to be approximately 0.0027 FT/FT to the southeast, in the same 

flow direction as the Yakima River. Hydrogeologic Framework and Groundwater/Surface-Water 

Interactions of the Upper Yakima River Basin, Kittitas County, Central Washington, USGS, 2014- Figure 

22- Potentiometric surface and generalized flow directions.  

6.0 GROUNDWATER RECHARGE- 

Groundwater recharge of primary regional aquifers (mostly unconfined water tables) is produced from 

infiltrating rainwater recharge from the regional lakes, contacts of the adjacent high topographical relief 

mountains, and peripheral watersheds that contribute to the Yakima River valley.  

7.0 WELLHEAD PROTECTION AREA- 

The Site is located within two wellhead protection areas identified on the Department of Health SWAP 

MAP seen in the attachments. The closest well is the Lake Easton Resort well #1 AFL-866 approximately 

800’ south of the property, down gradient direction, and the second closest well Easton Water District Well 

#2, AFT-391, down gradient, approximately 1,800’ southeast of the property. See Appendix, Supporting 

Documents.  

8.0 CONCEPTUAL SITE MODEL - 

The Site hydrogeology is within the surficial aquifer assumed to be minimal if at all present,  very thin 

Alpine Glacial Outwash Deposits, followed by an undocumented glacial till/hardpan, and then below that 

a confined or semi confined aquifer, “UNC” LGS believes, where the majority of the wells in the area are 

screened up to approximately 80’ below the surface, and the furthest east well Double K Ranch at ~170’, 

which may be its own aquifer outside of the identified 40’-80’ wells. The basement rock is the Shuksan 

Greenschist, Jes, as seen in cross section and on the surficial geologic map and cross section, projected and 

called the Ainsley canyon Anticline. The conceptual Site Model shows that the primary aquifer of concern 

is the Aquifer “UNC” which the Site rests 40’-80’ below the surface. Very near the surface it was observed 

in multiple well logs an undocumented glacial till, clay, hardpan with boulders was present in massive form, 

to approximately 40-50 feet below the surface.  It would be anticipated that this would exist at the Site and 

create a protective layer preventing the vertical migration of potential consitiutents of concern.  LGS 

believes that intent of the High-Risk designation by Kittitas County identifies that the narrow canyon 

watershed is restrictive and releases of fuel, in this case, could have high potential to find pathways into the 

relatively shallow confined aquifer “UNC”, if a release were to occur. With the geological structure 

provided in the table above the estimated time for a constituent of concern that hypothetically could be 

released at the Site, to reach each wellhead would take; Lake Easton Resort well #1 AFL-866 approximately 

800’ south of the property, down gradient direction approximately LGS is estimating 4-5 years, assuming 
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some unconfined aquifer exists below I-90, and the second closest well Easton Water District Well #2, 

AFT-391, down gradient, approximately 1,800’ southeast of the property, which is the 10 year time of 

travel capture zone. 

9.0       KITTITAS COUNTY CODE 17A.03 CRITICAL AQUIFER RECHARGE AREA   

9.1 A. GEOLOGIC SETTING AND SOILS INFORMATION FOR THE SITE AND SURROUNDING 

AREA. 

The geologic setting is identified in Section 4.0 and Geologic map of Easton area, Kittitas County, 

Washington; Cheney, E.S. 1999, Geologic map of the Snoqualmie Pass 30 X 60 minute quadrangle, 

Washington. Tabor, R.W., Frizzell, V.A., Booth, D.B., and Waitt, R.B., 2000, and Hydrogeologic 

Framework and Groundwater/Surface-Water Interactions of the Upper Yakima River Basin, Kittitas 

County, Central Washington, USGS, 2014 included in the Attachments.   

 

The Qag, alpine glacial deposits, chiefly of sand and gravel matrix.  Clay and hardpan was identified in 

multiple well logs and LGS speculates the origin of “Hardpan” which typically is translated to glacial till. 

Since this is not mapped, on the geological maps available in plan or cross section view, LGS has used a 

common nomenclature for till and advance sequences, for the till LGS is using Qagt. LGS believes it is 

more glacial till vs a lacustrine source because of the boulders present, this is just one of many possible 

interpretations. The identified well depths are up to approximately 80’ deep and are beneath the protective 

clay and hardpan layer, in sands and gravels, aquifer ranging from 40’-80’ below the surface, generally. 

 

The estimated contacts inferred at the Site are seen in Table 1 above and in Figure 2. Geological Cross 

Section A-A’.  

 

9.2 B. WATER QUALITY DATA, INCLUDING PH, TEMPERATURE, DISSOLVED OXYGEN, 

CONDUCTIVITY, NITRATES, AND BACTERIA; 

LGS did not sample any of the identified wells for these constituents however has reviewed the Sentry Data 

available from the Department of Health links from the SWAP Map. The closest well is the Lake Easton 

Resort well #1 AFL-866 approximately 800’ south of the property, down gradient direction, has had 

exceedances in total coliform, and the second closest well Easton Water District Well #2, AFT-391, down 

gradient, approximately 1,800’ southeast of the property, has had exceedances in iron, manganese, and has 

been present for total coliform. For the third well identified is the Lake Easton State Park well #1, AHB-

845, which is approximately 1,600’ due south as well, down gradient direction, but the property is not 

within its wellhead protection area, and has been present for total coliform. Please see the DOH sentry data 

printouts in the appendix. 

9.3 C. LOCATION AND DEPTH OF PERCHED WATER TABLES;  

Water tables are likely perched upon the identified glacial till just below the surface. 
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9.4 D. RECHARGE POTENTIAL OF SITE (PERMEABILITY/TRANSMISSIVITY); 

The shallow low permeability clay/hardpan identified in multiple adjacent well log reports, creates a barrier 

near the surface, which LGS estimates would be present at the Site, that would be protective of the confined 

or semi-confined aquifer below.   

9.5 E. HYDROLOGIC BUDGET; 

The surficial water would drain into the unconfined aquifer, run along the till or confining layer identified, 

and reach likely to a local rivers and surface waters like Lake Easton primarily. At the margins of the till, 

adjacent to the hillside, non conformity contacts, the surface water could potentially enter into the “UNC” 

or alpine glacial advance deposits beneath the glacial till.  

9.6 F. LOCAL GROUNDWATER FLOW, DIRECTION, AND GRADIENT; 

The gradient is measured from Figure 22 USGS at 0.0027 FT/FT to the east-southeast. 

9.7 G. LOCATION, DEPTH, AND OTHER WATER QUALITY DATA ON THE THREE SHALLOWEST 

WELLS OR SPRINGS LOCATED WITHIN 1,000 FEET OF THE SITE; 

The only well within 1,000’ is the Lake Easton Resort Well #1 AFL-866 approximately 800’ south of the 

property, down gradient direction, has had exceedances in total coliform.  

9.8 H. POTENTIAL IMPACTS TO WELLHEAD PROTECTION AREAS LOCATED WITHIN THE SITE; 

The proximal wells discussed above have a low risk of impacts, based on groundwater gradient, flow 

direction, and the shallow glacial till.. In LGS’s opinion, the general susceptibility of the wellheads 

themselves outside the surface seals, shallow depth pose a low risk, additionally based a “hardpan” soils 

being present in the adjacent wells, the overall risk in the broad aquifer, is low for constituents of concern 

and potential for impacts to human health and the environment if a hypothetical release were to occur.  

9.9 I. SURFACE WATER LOCATIONS WITHIN 1,000 FEET OF THE SITE; 

Lake Easton is within 825’ of the closest corner of the property, cross gradient.  

9.10 J. DISCUSSION OF THE EFFECTS OF THE PROPOSED DEVELOPMENT ON GROUNDWATER 

QUALITY AND QUANTITY; 

The development of forest to a developed commercial truck stop will not change the aquifers water quality 

with the appropriate BMPs in place. This would include oil-water separators and regulated fueling 

apparatus, leak detection in tanks and fueling product lines, including annual decay and inspections of tanks 

and lines.  Stormwater will be infiltrated on Site and will continue to broadly infiltrate in the same location. 

9.11 K. RECOMMENDATIONS ON APPROPRIATE MITIGATION, IF ANY, TO ASSURE THAT 

THERE SHALL BE NO MEASURABLE EXCEEDANCE OF MINIMUM STATE GROUNDWATER 

QUALITY STANDARDS OR MEASURABLE REDUCTION IN AVAILABLE QUANTITY OF 

GROUNDWATER; 

Using appropriate regulated BMPs will be paramount in assuring water quality infiltration into the aquifer. 

9.12 L. EMERGENCY MANAGEMENT PLAN; AND 

The state regulated fueling tanks will have the appropriate protocol for emergency management.  
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9.13 M. CONTAINMENT RELEASE DETECTION. 

Underground storage tanks require dual tanks with interstitial space monitoring for internal tank breech via 

electronic monitoring, Veeder-Root systems for example, or similar, in LGS’s experience. Lines and USTs 

are annually physically tested for pressure decay and general inspection to meet state regulatory guidelines.  

10.0 CONCLUSIONS- 

LGS concludes that, using institutional/engineered controls of the storage of fuels, containment for potential 

spills, storm drainage, per Kittitas County Code 17A.03 Critical Aquifer Recharge Areas (with all Best 

Management Practices), the low permeability of the “hardpan” directly present adjacent to the Site, one 

well being down gradient on hardpan, 1,000’ time of travel, one well in a 10-year capture zone, a lack of 

unconfined aquifer transport, the tanks themselves on the Site not in either of these capture zones, 

groundwater flow direction to the east-southeast, there is a low risk, in the opinion of LGS to impact the 

three wells in review, the Roslyn Valley UNC aquifer, and any potable water sources, which LGS considers 

the important receptor to human health and the environment.  

11.0 SUMMARY-  

Based on a review of the “English” well log, proximal well logs, regional geological maps, Geologic map 

of Easton area, Kittitas County, Washington; Cheney, E.S. 1999, Geologic map of the Snoqualmie Pass 30 

X 60 minute quadrangle, Washington. Tabor, R.W., Frizzell, V.A., Booth, D.B., and Waitt, R.B., 2000, and 

Hydrogeologic Framework and Groundwater/Surface-Water Interactions of the Upper Yakima River Basin, 

Kittitas County, Central Washington, USGS, 2014, Kittitas County Code 17A.03 Critical Aquifer Recharge 

Areas, and general principles of hydrogeologic theory, LGS has determined, in our opinion, -that proposed 

Site development, as long as proper BMPs are utilized, has a low risk of contamination entering into Aquifer 

“UNC”, which is protective of human health and the environment. 

12.0 LIMITATIONS- 

LGS has prepared this report for the use of Majestic Group LLC and their authorized agents. LGS’s 

interpretations regarding subsurface conditions rely on information gathered from well logs which have 

limitations. One of the limitations is the actual location, the other is the accuracy of the descriptions which 

LGS has interpreted based on experience. The interpretations are not to be a warranty of subsurface 

conditions.  No subsurface explorations were completed for this project. 

 

Within the limitations of the scope and budget, LGS’s services have been completed in accordance with 

generally accepted practices of hydrogeology when this report was prepared. No other conditions, expressed 

or implied, should be understood. 
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Map Unit Legend

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

237 Kladnick ashy sandy loam, 0 to 
3 percent slopes

167.0 87.8%

W Water 23.1 12.2%

Totals for Area of Interest 190.2 100.0%
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Kittitas County Area, Washington

237—Kladnick ashy sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2kvx
Elevation: 2,000 to 3,000 feet
Mean annual precipitation: 45 to 75 inches
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 90 to 120 days
Farmland classification: Not prime farmland

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

the mapunit.

Description of Kladnick

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Glacial outwash with a mantle of volcanic ash

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
H1 - 1 to 9 inches: ashy sandy loam
H2 - 9 to 15 inches: gravelly ashy sandy loam
H3 - 15 to 24 inches: very gravelly sandy loam
H4 - 24 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High 

(1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: F006XD001WA - Frigid Moist Xeric Ashy Slopes 

(Grand fir Warm Moist Shrub/Herb)
Other vegetative classification: grand fir/vine maple (CWS551)
Hydric soil rating: No

Map Unit Description: Kladnick ashy sandy loam, 0 to 3 percent slopes---Kittitas County Area, 
Washington

Easton Truckstop

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/4/2025
Page 1 of 2



Minor Components

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

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

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

Data Source Information

Soil Survey Area: Kittitas County Area, Washington
Survey Area Data: Version 18, Aug 28, 2025

Map Unit Description: Kladnick ashy sandy loam, 0 to 3 percent slopes---Kittitas County Area, 
Washington

Easton Truckstop

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/4/2025
Page 2 of 2
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Figure 2.  Upper Yakima River Basin, Kittitas County, central Washington. Abbreviations refer to streamflow-gaging stations 
as shown in table 1.
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Methods of Investigation
A diverse suite of methods was used to compile and 

analyze the hydrogeologic, hydrologic, and geochemical 
data for this study. These methods were used to synthesize 
existing geologic and hydrogeologic data into a basin-wide 
hydrogeologic framework, characterize the geochemistry of 
groundwater and surface water, characterize groundwater and 
surface-water interactions, estimate groundwater use, and 
develop a water budget.

Collection and Analysis of Hydrogeological Data

The surficial geology for the study area was compiled 
from previous maps developed by Dragovich and others 
(2002), Brown and Dragovich (2003), Cheney and Hayman 
(2007), and Haugerud and Tabor (2009). A geologic map of 
the upper Kittitas County study area was clipped from a larger 
map by Haugerud and Tabor (2009) and is included on plate 1. 
Additional lithostratigraphic information was obtained from 
drillers’ logs from 271 project wells; 196 of these wells were 

field-inventoried in April and May of 2011 (Fasser and Julich, 
2011). The locations of the project wells used to describe the 
hydrogeology of the study area are shown on plates 1 and 2. 
Selected physical and hydrologic data for the project wells are 
included on table 7 (at back of report).

The geologic units were grouped into six hydrogeologic 
units based on similar rock types, lithologic characteristics, 
and large-scale hydrologic properties. The hydrogeologic 
units described in this report include unconsolidated 
sediment (UNC), basalt (BAS) , volcanic rocks (VOLC), 
sedimentary rocks (SED), metamorphic rocks (META), 
and intrusive rocks (INT) (table 2). The surficial extent of 
the units across the study area and their subsurface extent 
along four hydrogeologic sections are illustrated on plate 2. 
The open intervals of the wells are color coded based on 
the hydrogeologic unit that the wells are open to. Using the 
hydrogeologic unit map and information contained on drillers’ 
logs for the project wells, four hydrogeologic sections were 
constructed to identify and correlate hydrogeologic units, 
primarily on the basis of rock type and stratigraphic position 
(A–A′ through D–D′, pl. 2).

Table 2.  Hydrogeologic units, well yields, and estimated hydraulic conductivity in upper Yakima River Basin, Kittitas County, central 
Washington.

[Abbreviations: min, minimum; max, maximum; gal/min, gallon per minute; ft/d, foot per day]

Hydro-
geologic 

unit
Description of hydrogeologic units

Number 
of project 

wells open 
to unit

Well yield 
[min, median, max] 
{number of values} 

(gal/min)

Estimated hydraulic 
conductivity 

[min, median, max] 
{number of wells} 

(ft/d)

UNC UNCONSOLIDATED SEDIMENT—Unconsolidated glacial 
and non-glacial deposits; includes alluvium, talus, landslide 
deposits, glaciolacustrine deposits, alpine glacial deposits, 
recessional outwash, outburst flood deposits.

67 [0, 25, 1,600] 
{53}

[4.4, 190, 1,600] 
{10}

BAS Flood BASALT of the Grande Ronde and associated interbeds 
of the Ellensburg Formation. 

9 [1, 17.5, 75] 
{8}

{0}

VOLC VOLCANIC ROCKS—basalt, andesite, some rhyolite, 
breccias, tuffs of the Fifes Peak episode (Tcaf) and 
Ohanapecosh episode (Tcao). As well as basalt and rhyolite 
flows, breccia, and tuff intermixed with some sandstone and 
conglomerate; Teanaway Fm; Tev.  This unit also includes 
dacite and andesite flows and pyroclastic rocks locally 
interbedded in the Swauk Fm; Silver Pass Volcanic Member 
of Swauk Fm.

18 [3, 18, 42] 
{14}

[0.02] 
{1}

SED SEDIMENTARY ROCKS—sandstone and conglomerate with 
subordinate shale, coal; Roslyn Fm; Tes as well as stream-
deposited sandstone and conglomerate; Swauk Fm; Tees.

113 [0, 10, 150] 
{94}

[1.6, 2.6, 3.6] 
{2}

META METAMORPHIC ROCKS—black phyllite, typically with 
abundant quartz veinlets; Ked, Darrington Phyllite; fine 
grained greenschist and (or) blueschist derived mostly from 
ocean-floor basalt; Kes, Shuksan Greenschist.

20 [0, 3, 40] 
{17}

{0}

INT INTRUSIVE ROCKS—peridotite and foliated and massive 
serpentinite; Ingalls terrane, Jis.

3 [0, 5, 60] 
{3}

{0}
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Latitude Of Origin: 0; Horizontal Datum: NAD 1983 NSRS20071

Figure 22.  Potentiometric surface and generalized flow directions in hydrogeologic units, upper Yakima River Basin, Kittitas 
County, central Washington.
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      LevelType LevelTypeName Source SrcDOEId LabNum SamNum
     SamCollectDate ResultQty ResultColi UOMCode UOMName AnalyteGroupCode

    AnalyteGroupName TestPanelCode TestPanelName AnalyteName
      P Coliform Presence 01 112 26403 5/9/2024 12:00:00 AM

       P /100ml Per 100 milliliters MICRO MICROBIOLOGICAL COLI_AP
 ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 291 38602 9/26/2025 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 291 38603 9/26/2025 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 291 38601 9/26/2025 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 291 35301 9/24/2025 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 291 09303 8/6/2025 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 291 09302 8/6/2025 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 291 09304 8/6/2025 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 291 09301 8/6/2025 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 291 05001 8/5/2025 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 291 12001 7/9/2025 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 112 26404 5/9/2024 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 112 15801 5/7/2024 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM



      LevelType LevelTypeName Source SrcDOEId LabNum SamNum
     SamCollectDate ResultQty ResultColi UOMCode UOMName AnalyteGroupCode

    AnalyteGroupName TestPanelCode TestPanelName AnalyteName
      P Coliform Presence Distribution 111 83481 12/3/2024 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 111 40371 4/2/2024 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 112 01701 1/2/2024 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 064 01697 8/17/2000 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 064 01655 8/14/2000 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 064 71978 8/5/1997 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM



      LevelType LevelTypeName Source SrcDOEId LabNum SamNum
     SamCollectDate ResultQty ResultColi UOMCode UOMName AnalyteGroupCode

    AnalyteGroupName TestPanelCode TestPanelName AnalyteName
       MCL2 Secondary MCL 01 39G024 081 41975 11/24/1996 12:00:00 AM

      0.4900 mg/L Milligrams per Liter IOC INORGANIC CONTAMINANTS IOC
 COMPLETE INORGANIC ANALYSIS IRON

       MCL2 Secondary MCL 01 39G024 051 09706 4/14/1987 12:00:00 AM
      2.9200 mg/L Milligrams per Liter IOC INORGANIC CONTAMINANTS

  ICHEM PRE II/V INORGANIC ANALYSIS IRON
       MCL2 Secondary MCL 01 39G024 051 09706 4/14/1987 12:00:00 AM

      0.3650 mg/L Milligrams per Liter IOC INORGANIC CONTAMINANTS
  ICHEM PRE II/V INORGANIC ANALYSIS MANGANESE

       MCL2 Secondary MCL 02 39G025 052 16559 7/21/1988 12:00:00 AM
      0.3700 mg/L Milligrams per Liter IOC INORGANIC CONTAMINANTS

  ICHEM PRE II/V INORGANIC ANALYSIS IRON
       MCL2 Secondary MCL 02 39G025 052 16559 7/21/1988 12:00:00 AM

      0.9140 mg/L Milligrams per Liter IOC INORGANIC CONTAMINANTS
  ICHEM PRE II/V INORGANIC ANALYSIS MANGANESE

      P Coliform Presence Distribution 151 27954 9/4/2018 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 105 33960 11/2/2015 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 151 18728 7/1/2015 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 151 14725 6/1/2015 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 075 03133 8/20/2001 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      P Coliform Presence Distribution 075 02763 6/13/2001 

      12:00:00 AM P /100ml Per 100 milliliters MICRO
   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM

      P Coliform Presence Distribution 075 02265 8/6/1998 
      12:00:00 AM P /100ml Per 100 milliliters MICRO

   MICROBIOLOGICAL COLI_AP ABSENCE / PRESENCE TOTAL COLIFORM
      MCL2 Secondary MCL Distribution 052 06784 6/25/1981 12:00:00 

      AM 0.3700 mg/L Milligrams per Liter IOC INORGANIC 
   CONTAMINANTS ICHEM PRE II/V INORGANIC ANALYSIS IRON

      MCL2 Secondary MCL Distribution 052 06784 6/25/1981 12:00:00 
      AM 0.5800 mg/L Milligrams per Liter IOC INORGANIC 

   CONTAMINANTS ICHEM PRE II/V INORGANIC ANALYSIS MANGANESE
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