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1. Introduction

The Basalt Aquifer Storage and Recovery (ASR) Project (Project) was conceived by the Kittitas
Reclamation District (KRD) to supplement the assessment of Yakima Basin Managed Aquifer
Recharge (MAR) projects. MAR projects were identified through previous funding provided by
the Yakima Basin Integrated Plan (YBIP) in support of the plan’s water storage objective. This
Project is funded through Grant Agreement No. WRYBIP-2123-KittRD-00031 between KRD
and the Washington State Department of Ecology (Ecology). The project provides the findings of
an initial investigation of a basalt occurrence located near Reecer Creek, which is approximately
9 miles north of Ellensburg in Kittitas County, Washington. The Project site is in Sections 22 and
27, Township 19 North, Range 18 East Willamette Meridian (Figure 1). The western portion of
Section 22 is located on Washington State Department of Natural Resources (WDNR) managed
land (Figure 2). The remainder of the proposed Project area is located on private land.

The purpose of this investigation is to determine, through examination and evaluation of basalt
stratigraphy and geologic structures, whether additional investigation is warranted to evaluate
ASR at this location.
This assessment provides detailed information of the following:

e Geologic mapping.

e Visual and physical assessment.

e Field description of structural fabrics in outcrop.

e Sample collection for geochemical identification of specific Columbia River Basalt units.

e Determination of location and stratigraphic position of particular outcrops.

e |dentification and investigation of springs, wells, or other points of hydrogeologic

significance for this site.

This report includes 1) a geologic map showing the location of outcrops, sample locations, and
observed physical elements; 2) tabulated and compiled geochemical and physical data gathered
at the site; and 3) a conceptual model of the project area.

This assessment provides Project-specific recommendations for implementation of specific ASR
project at this site. Information within this report will inform KRD as they coordinate proposed
work with YBIP partners including the Yakama Nation, National Marine Fisheries Service,
Ecology, Washington Department of Fish and Wildlife, the United States Bureau of
Reclamation, Trout Unlimited, local conservation districts, and other partners to make use of
regional understanding to realize the benefits of groundwater storage.
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2. Project Objectives

The objectives of this Basalt ASR assessment are as follows:

e Characterize a potential ASR/MAR opportunity, which was recently identified by
WDNR-published geologic mapping at the project location (Figure 1).

e Acquire surface and groundwater information to inform artificial recharge potential at
this site.

e Evaluate the desirability of proceeding with additional hydrogeologic assessment of this
project area to establish basalt-hosted ASR/MAR in shallow rocks.

e Present the initial investigation activities and results, along with an assessment of
pursuing additional work, to evaluate ASR/MAR potential.

This work supports YBIP goals and objectives for water storage needs within the Upper Yakima
Basin, with the goals of supplementing the Total Water Supply Available and providing aquatic
habitat improvement(s).

The primary purpose of all local MAR/ASR projects is to implement the goals and objectives of
the YBIP by capturing water when it is available and storing or re-timing discharge for later use.
An integrated approach to using surface water and groundwater storage to increase Total Water
Supply Available providing water for streamflow is central to improving salmonid populations
and fish passage in the basin.

3. Background

Recent mapping supported by WDNR and conducted by Sadowski et al. (2020) identified a
potential structural zone in the vicinity of Reecer Creek on the north slope of the Kittitas Valley
that may be suitable for a shallow basalt-hosted ASR project (Figure 1). The source of water for
ASR at the site is assumed to be water that has been conserved by KRD and delivered to the site
from KRD’s North Branch Canal. The area is mapped as an anticlinal structure in the basalt,
which is illustrated in the geologic map (Figure 3) and cross section (Figure 4) modified from
Sadowski et al. 2020. This structure, if associated with reverse faults and jointing, may provide
the open space connectivity and containment necessary to store significant water within the
basalt.

Initial Conceptual Geologic Model

The initial review of the recent WDNR map (Figure 4) suggests the basalt exposure might be
desirable for a basalt hosted ASR opportunity. This is predicated on several factors:

e Space for recharge water likely exists within the target location: exposures of Grande
Ronde basalt to the north and west of this area are few. It is likely that this location is
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near the margin of flows of Grande Ronde age, thus may have textural components that
increase the primary porosity of relatively thick portions of the basalt flows. These
textures are those most common in flow base and tops: 1) brecciated and fragmented
rubbly textures; 2) significant areas of gas vesicles and glassy units; and 3) palagonite
and hyaloclastite occurrences. Palagonite and hyaloclastite are volcanic rocks that
represent interactions with hot melt or rock with water. They are characterized by broken
glassy fragments of the basalt flow in a generally soft, glassy matrix of altered volcanic
material. All the textures described above are textures common near the edge of a
volcanic flow overriding existing landforms. Increased percentages of platy fractured
basalt relative to dense entablature may also indicate relatively rapid cooling near the
flow margin.

It is probable that the aquifer maintains the ability to accept recharge water: the modified
WDNR map indicates a set of northwest-trending reverse faults elevating an anticlinal
wedge of basalt; likely due to some subsurface structure resulting from stress from the
southwest. In these cases, fracturing and faulting associated with brittle deformation of
solid basalt may connect and create secondary permeability.

The aquifer likely maintains the storage capability to hold recharge water: connecting
basalt flow textures of relatively high porosity with a likelihood of increased secondary
fracturing may form unusual reservoir conditions, perhaps suitable for water storage. In
addition, structural bounds on the potential reservoir rock may assist in reducing potential
lateral migration of water from any reservoir and minimize leakage and loss of injected
water.

This work evaluates the conceptual site model by the following means:

4.1

Assessing Sadowski et al. (2020) including surface mapping and to supplement existing
geochemical determinations with additional sampling to expand stratigraphic knowledge
and evaluate or refine structural interpretations.

Examining geologic features at the site to assess likely primary and secondary porosity
and permeability of rock units.

Compiling information and, where desirable, suggesting subsequent steps toward field
evaluation of ASR potential of the Project area.

4. Work Performed

PROPERTY ACCESS

Property access was sought for private and publicly owned parcels (Figure 2). Letters (Appendix
A) were sent by KRD to select private landholders in the area requesting walk-in access to their
property for the purpose of geologic mapping and limited geochemical sampling in the Project

area.
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The WDNR parcel located in the west half of Section 22, Township 19 North, Range 18
East-Willamette Meridian was the central focus of the field effort. Several adjacent
private-property owners also allowed access to their properties. Ultimately, no private land
access was necessary in this field effort. Private land in the project area is generally covered by
younger unconsolidated sediments, and there are very few basalt outcroppings.

Follow up letters were sent to those property owners who granted access, thanking them for their
permission, and notifying them of the conclusion of the field evaluation and that no further
access was necessary.

Property access letters and specifics are on file at KRD and not included in this report for privacy
reasons. Example text is in Appendix A.

4.2 GEOLOGIC EVALUATION

The initial conceptual model was derived from the map (Sadowski et. Al 2020) published by the
WDNR Washington Geologic Survey, which is discussed in Section 3. Mr. Sadowski was
contacted to evaluate the initial conceptual model, and to assess other opportunities in areas in
which he and his team are currently conducting geologic mapping.

Mr. Sadowski was most helpful discussing the geology in the area. In addition to basalt flow
margin ASR opportunities at the site, he suggested that the Coleman member, an informally
named member of the Ellensburg Formation occurring beneath the surface exposures of Sentinel
Bluffs basalt, may be a good target for storing groundwater. The Coleman member is not
exposed in the project area, and not known from wells in the immediate area.

The excerpts of the map and cross section of Sadowski et al. (2020) are included in this report
(Figures 3 and 4). Geologic age and stratigraphic relationships for geologic units in this report
are illustrated on Figure 5.

4.3 FIELD GEOLOGIC MAPPING

Guy Gregory of Gregory Geologic LLC conducted geologic mapping and geochemical sampling
of exposures on WDNR property from June 20-24, 2022. Sampling was infrequent because very
little actual “outcrop” that was thought to represent bedrock is present. The outcrop map
indicates exposures that are most likely actual bedrock (Figure 6).

Actual bedrock outcrop density did not permit traditional evaluation of contact relationships
between either stratigraphic or textural units. As the rock units are rubbly and broken
everywhere, which is typical of flow margin textures, no reliable planar features associated with
volcanic flows or fault/fold axis elements were observed or measured. (Appendix B).
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44  GEOCHEMICAL SAMPLING

Outcrop rock samples were collected to permit stratigraphic discrimination. Nine samples were
taken in total including two “Target of Opportunity” samples from prospective areas (Figure 6,
Table 1, Section 4.5) and seven samples from exposures in the main Section 22 project area
(Figure 7, Table 1). Brief rock descriptions of all basalt samples are provided in Appendix C. All
samples were submitted to the Peter Hooper GeoAnalytical Laboratory at Washington State
University (WSU). The GeoAnalytical Laboratory performed X-Ray Fluorescence (XRF)
determination of 29 major and trace elements and inductively coupled plasma (ICP) mass
spectrometer determination of 27 trace elements on each sample permit formation assignment.
All sampling was conducted per methodology outlined in Hooper 2000. Geochemical sampling
results are provided in Appendix D.

Chemical results were also input into the machine learning (ML) model developed by
researchers at the Peter Hooper GeoAnalytical laboratory at WSU. Researchers compiled and
gathered a regional compilation of Columbia River Group rocks with whole rock geochemical
analyses to construct this model. The ML model compared our Project sample chemical results
to those in their regional compilation as described in Section 5.2.

4.5 TARGETS OF OPPORTUNITY

Discussions with Mr. Sadowski indicated two additional areas of potential interest; areas where
basalt flows of the Grande Ronde Formation are near or at the surface and initial textural
information exhibits potential for basalt hosted ASR. Additionally, stratigraphic information may
indicate a potential for ASR hosted in the Coleman member of the Ellensburg formation.

Both sites are within areas identified and assessed for MAR priority in the Ecology-funded
Yakima Basin Managed Aquifer Recharge Assessment (KRD 2020). Given results of the
assessment, samples were gathered and analyzed to determine stratigraphic position and an
initial evaluation of ASR potential in these areas. Locations where samples were gathered are
shown on Figure 6and complete chemical analysis is available in Appendix D.

Neither site revealed significant interest in basalt hosted ASR based on textural elements or
evidence of structural deformation consistent with increased permeability.

5. Assessment
5.1 GEOLOGIC EVALUATION

Most of the mapped area is covered by unconsolidated Quaternary alluvium or colluvium.
Thickness of this material is unknown, but wells and geotechnical borings in Sections 22 and 27
indicate 5 to 200 feet of cemented gravel covers most of the area. The boring logs on file with
Ecology are included as Appendix F. This study assumes the thickness of Quaternary sediments
on the hill are generally thinner than those lower on the alluvial fan surface, meaning few actual
in-place exposures were available to supplement the observations of Sadowski, et al., 2020.
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Actual outcrop exposures, and exposures of basalt in the proposed Project area are typically
vesicular and glassy, often brecciated. Generally, they look like an aggregate of vesicular
subangular clasts in a matrix of glassy, vesicular lava. Some float appears to have multiple
generations of clast/matrix relationships, suggesting these flows were emplaced at or near their
margins, where emplacement of the cooling flow over irregular substrates leads to textural
fragmentation. Local hyaloclastites suggest rapid lava emplacement in places over standing
water, leading to cryptoexplosive textures. Photos in Appendix B and brief rock descriptions in
Appendix C provide more information.

No contact relationships were observable between flows or bounding outcrops; thus faults, folds,
and other geologic boundaries can only be inferred between relationships of chemically
determined basalt flow stratigraphy. Most textural characteristics are only traceable over a
distance of a few feet (i.e., flow banding or lineated vesicles).

5.2 GEOCHEMICAL RESULTS AND FORMATION ASSIGNMENT

Discrimination between basalt flows of the Columbia River Basalts is only reliable through
chemical assessment. That discrimination is necessary to understand relationships between
individual basalt flows, in this case to determine whether and what kind of structural deformation
affects the set of rocks. As described in section 4.4, chemical analysis was performed by the
laboratory at Washington State University.

Sampling results revealed a very similar stratigraphy to that noted in Sadowski et.al. (2020),
though the increased sample density revealed some previously unidentified relationships. These
are discussed in Section 6.

Full geochemical results are provided in Appendix D. Appendix E gives a detailed technical
discussion of these results. Sample locations are shown on Figure 7 and summarized in Table 1.
Table 3 summarizes the formation assignments of each individual sample based on geochemical
results in comparison to ML assignment.

5.3 HYDROGEOLOGY

There were no wells, seeps, or springs observed in accessible areas of basalt exposure in Section
22.

There are two well casings containing geotechnical instruments located on the property, which
are shown on Table 2. Inquiries made to WDNR staff revealed no permits issued for this
construction and there are no identification markings on the casings. Additionally, no logs are
available for the project on the Ecology website. Geotechnical serial numbers from the
manufacturer are on the instruments inside the casings.

A review of the well logs for the broader area (Appendix F) reveals Kittitas County Public
Works drilled several geotechnical borings. Most of these were only advanced to 5 feet deep and
seem typical of borings related to assessing the road material reserve. These borings were
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reported to be in section 22, however boring logs are sometimes mislocated. If the borings were
actually located in Section 22, they were likely constructed inside the fence near the center of the
west section line in the borrow pit area. Table 2 contains global positioning system locations of
the fence corners and a survey monument used by Kittitas County, as well as other points of
interest.

Otherwise, static water levels reported as of the date of well construction to the north and east of
the area are approximately 180-240 feet below ground surface. Most production comes from
sandstone, which may be Coleman member material. South of the section, static water levels are
generally less than 100 feet; however, these levels come from water-bearing zones well below
this elevation, thus the water table is at least semi-confined below the area. Two wells are
included on the cross section (Figure 9), which indicate static water levels at the time of
construction at least 200 feet below ground surface.

Based on the above review of available subsurface information, we believe there is
approximately 200 feet between ground surface and the area water table. Thus, there is
approximately 200 feet of unsaturated zone available for water storage.

6. ASR Assessment and Conceptual Geologic Model Comparison

The stratigraphic assignments of these samples favor a somewhat different conceptual geologic
model than that described in Sadowski et al., 2020. That paper suggested an anticline was present
in the area, with older rocks flanking a center of younger rocks, as discussed in the initial
conceptual geologic model. This model requires dominantly ductile deformation of this section
in this area.

This study suggests a brittle, rather than ductile deformation model. The geologic map (Figure 8)
and the cross section (Figure 9) shows a series of reverse faults, lifting the stratigraphic package
of rocks from the southwest over the northeast. These faults are postulated to be oriented sub
parallel to the Dead Coyote Fault of Sadowski, et al., 2020. Central to this interpretation is the
assignment of samples G-622-001, G-622-006, and G-622-007 to the Museum member, which
essentially repeats the stratigraphic section from the west side of the hill to the east in a manner
more akin to fault displacement than folding.

This conceptual model is consistent with brittle deformation effects mapped near important
structural features for basalt units found elsewhere in the Columbia Basin. Widely spaced
outcroppings with little continuity between them make this model fairly uncertain. However, this
interpretation is consistent with the observed chemical data and observations elsewhere in the
Columbia Basin.

6.1 CONCLUSIONS AND RECOMMENDATIONS: ASR POTENTIAL

Brittle fracture systems can create areas of enhanced open space and connected fracturing, which
are desirable targets for ASR. Brittle fracture systems can also generate no-flow boundary
conditions where fractures are poorly connected or otherwise sealed. Those kinds of boundaries
are good because they limit reservoir leakage, but they can be undesirable because they may
limit the volume of reservoir material. Together with the primary textures observed in outcrop, as
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well as the relatively thick unsaturated zone, we conclude here is potential for at least small
volume ASR hosted by basalts at the project area.

We recommend, as next steps:

e |dentify the best locations to characterize the hydraulic properties of shallow basalts in
WDNR property. The major considerations for establishing these locations include
practical access constraints like overhead powerlines, cost considerations of access road
permitting, construction, reclamation, and any permitting considerations by WDNR.

e Obtain access from WDNR to construct test wells.

e Construct test borings and conduct tests injecting water into dry wells in the shallow
basalts, while monitoring hydraulic response in nearby observation wells.

This work is required to determine if the site could be used to store and recover water in the
basalt structure present.

6.1.1 Conceptual Testing Plan

If KRD proceeds with further testing to determine the feasibility of Basal ASR at this location,
test wells are recommended to be located east of the Dead Coyote Fault and north of the
Bonneville Power Administration power transmission lines. The objective will be to establish a
test boring “nest” consisting of a boring constructed as a water production well and two borings
constructed as monitoring wells. Monitoring wells should be situated approximately 120 degrees
azimuth from the test well at variable radial distances of up to 75 feet. The production well is
anticipated to be 200-feet deep or less, intersecting a zone of fractures and favorable textural
characteristics. The monitoring wells will be constructed to monitor the zone identified in the
production well.

Based on local ground water conditions, encountering groundwater in these wells is not
anticipated. Consequently, once constructed, water will need to be delivered to the well site and
injected at a constant rate into the production well. Monitoring wells will be measured to assess
the time and volume of water that arrives in the wells. Once a sufficient volume is introduced,
injection will cease and monitoring will continue until hydraulic heads stabilize or water
dissipates. Conceptually, this will resemble a large-scale constant-head and falling head
permeameter test, with the objective of determining hydraulic conductivity of the aquifer
material. If repeated along a same structure, a storage volume can be assessed and later tested for
injection and recovery of water using pumped water, and boundary conditions evaluated.

As an initial estimate, water sourced from the North Branch Canal at the Reecer Creek Road
Bridge delivered to the center of the northwest quarter of Section 22, would need to be piped
approximately 9,000 feet and lifted roughly 320 feet.
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Disclaimer

This report is prepared describing the geology of a specific location. Standard field methods
were used in gathering information presented herein, within the precision and accuracy of
instruments and equipment used. Field observations were made by a professional geologist with
experience in this terrain and conclusions have been drawn based on that experience and the
information gathered. Rock outcroppings on the project area are few, and the ability to establish
contacts between or within rocks of similar type is hampered by unconsolidated sediments.
Further investigation may reveal rock relationships not considered or in evidence with the
current density of information.
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Table 1. Sample Numbers and Locations (WGS84)

, PBC

Sample Numbers Latitude Longitude
G-622-001 47.12725 -120.577
G-622-002 47.12704 -120.581
G-622-003 47.1278 -120.581
G-622-004 47.05957 -120.426
G-622-005 47.12066 -120.574
G-622-006 47.12033 -120.572
G-622-007 47.12216 -120.573
G-622-008 47.12075 -120.575
KEks002 47.00739 -120.302

Note:

WGS84 - Coordinate System
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Table 2. Points of Interest and Location

Latitude Longitude Description Details

47.12843 -120.579 Fence Corner NE Fence Corner-Borrow Pit

47.12752 -120.58 Survey monument Kittitas County Control Point (Rebar)

47.12482 -120.579 Fence Corner SE Fence Corner, Borrow Pit

47.12482 -120.58 Fence Corner SE-mid Fence Corner, Borrow Pit

47.12427 120.5799 Fence Corner S Fence Corner, Borrow Pit

47.12428 -120.582 Fence Corner SW Fence Corner, Borrow Pit

47.12845 -120.582 Fence Corner NW Fence Corner, Borrow Pit

47.13058 -120.577 Outcrop Subcrop, rock 20-A

47.13199 -120.577 Fence Corner Fence Crib at North end of gully on North fence line

47.13196 -120.571 Fence Corner NE Corner Fence corner

. 4-inch PVC stickup casing with 1-inch PVC casing inside,
47.13012 -120.574 Casing contains GeoKon tool
47 12795 120577 Outcrop ?Iight outcrop 20-B..NE/SW trending no measurable
ractures

47.12704 -120.581 Outcrop 20-A outcrop,

47.1278 -120.581 Outcrop 20-B outcrop

47.05957 -120.426 Outcrop Rader Rd. west of Fairview Rd.-Vesicular float

47.12075 -120.575 Outcrop Hyaloclasite outcrop 22-A

47.12066 -120.574 Outcrop 22-B outcrop

47.11998 -120.571 Survey monument Center southernmost power line on N-S section line

47.12033 -120.572 Outcrop 22-C outcrop

47.1209 -120.571 Fence Corner Powerline road gate in N-S fence

47.12207 -120.573 Outcrop 22-B outcrop

47.12216 -120.573 Outcrop 22-C subcrop

. 4-inch PVC stickup casing with 1-inch PVC casing inside,

47.12294 -120.574 Casing contains GeoKon tool serial number 1005934

47.12075 -120.575 Qutcrop Hyaloclasite 22-A Sample

47.12115 -120.582 Road junction BPA Gate on Pheasant Ln

47.1261 -120.582 Road junction Borrow Pit Gate on Pheasant Ln

47.11715 -120.582 Road junction Pheasant Lane at Reecer Ck. Rd.

47.10868 -120.582 Road junction ¢/l KRD Canal at Reecer CK. Rd.
Notes:

Kittitas County, Washington

Basalt Aquifer Storage and Recovery Assessment Near Reecer Creek
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Gregory Geologic LLC
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Table 3. Machine Learning and This Study Formation Assi

FINAL
Page 13
March 2023

nment

Formation- Member-Machine Flow-Machine
Sample Name Machine Learning Learning Learning Flow-This Study
G-622-001 Grande Ronde Meyer Ridge Museum
G-622-002 Grande Ronde Sentinel Bluffs Spokane Falls Spokane Falls
G-622-003 Grande Ronde Sentinel Bluffs Museum Museum
G-622-004 Grande Ronde Sentinel Bluffs Spokane Falls Spokane Falls
G-622-005 Grande Ronde Sentinel Bluffs Museum Stember Creek
G-622-006 Grande Ronde Meyer Ridge Museum
G-622-007 Grande Ronde Sentinel Bluffs Museum Museum
G-622-008 Not a basalt Hyaloclastite
KEks002 Grande Ronde Sentinel Bluffs Museum Museum
Notes:

Dashes (---) N/A

Kittitas County, Washington

Basalt Aquifer Storage and Recovery Assessment Near Reecer Creek
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HOLOCENE TO PLIOCENE NONGLACIAL DEPOSITS

Oldest alluyium, gravelly anit (Pl Pli M
clast-supported, semi-consolidated, basalt-derived cuhbl.cs and pebbles with
weathering rinds 1-mm to 2-cm-thick sourced from Naneum Canyon and
possibly Wilson Canyon to the north. Possibly glaciofluvizl, Imbrications of
clasts suggest southward and westward paleocurrent directions. Loess is
extremely pervasive on this unit and silicic caliche is common,

TERTIARY SEDIMENTARY AND VOLCANIC BEDROCK

Ellensburg F ; ic 1o o
EI fluvial scdlmcllm bedrock underlying, interfingering, and overlying rocks of

the Columbia River Basalt Group.

Coleman member of the Ellensburg Formation,
undivided—Sedimentary rock divided into subunits by grain size,
and can contain basaltic boulder(?)-sized exposures of Winter Water
amd Wapshilla Ridge members {(geochemistry sites G235 and G29,
respectively). Less than 200 fi thick of well-exposed sedimentary
onterop, Overlies the Grouse Creek member and underlies the
Sentinel Bluffs member.

Columbia River Basalt Group (CRBG)—Very dark gray to medium gray, aphanitic,

fine- to medium-grained basaltic andesite, divided into:

Girande Ronde Basalt (GRB), undivided (Miocene)—Basaltic andesite.
GRB is subdivided based on geochemical composition into:

- Sentinel Bluffs Member, undivided —Subdivided info:

- Winter Water Member (cross section only)—Basaltic andesite.

Basalt of Museum

Basalt of Spokane Falls—Contains hyaloclastite
horizons.

Basalt of Stember Creck

Basalt of McCoy Canyon

Grouse Creek member—HBasallic andesite commonly features
hyaloclastite (and (or) peperite?), especially where directly
underlying the Coleman metmber of the Ellenshurg Formation, Unit
eotsiats of 2-6 flows of fanning entablanres with a basal
colonnade. Colonnades and vesicular tops are poarly developed to
absent in the unit’s interior. Previously mapped s the Howard
Creek invasive flow.

0Z0Z “[e 12 B{smopeg woy pagipopy

‘Wapshilla Rﬂs;e mmber—Easa]tlc andesite contains
well-developed basal col and vesicular tops, Well exposed
_in Wilson Creek Base is not exposed.
WOLCAMIC ROCHE
Cobambia River Basal Groug

PRE-MIOCENE BEDROCK

Conti 1 sedi y rocks, undivided (Ol to
section only)—Unit may include tuffaccous siltstone and sandstone of the

Oli to Eocene O Formation, coal-bearing sandstone and
tuffaceous(?) silistone of the Eocene Roslyn formation, and {or) sandstone and
conglomerate of the Eocene Swauk Formation. Unit is interpreted as entirely
Eocene in age beneath unit Ev,

Modified from Sadowski et al., 2020
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Appendix A. Access Solicitations



Kittitas Reclamation District
P.O. Box 276
Ellensburg, WA 98926
Phone: (509) 925-6158 Fax: (509) 925-7425

To: Property owner

RE: KRD surface geology survey

Dear Sir:

The Kittitas Reclamation District is conducting a surface geology survey in your area and has contracted
the work out to Guy Gregory of Gregory Geologic LLC. Mr. Gregory works well with us, and we
appreciate his knowledge and integrity.

Please see his attached letter.

Thank you,

Urban Eberhart
Secretary Manager
Kittitas Reclamation District (KRD)



Gregory Geologic LLC

6205 E. Clements Ln
Spokane, WA 99217
509.939.1052
gregorygeologic@gmail.com

To: Property Owner
Greetings:

During the last half of June, Kittitas Reclamation District (KRD) will be sending me, as a contractor to
KRD, to your property located in Section 27, Township 19N, Range 18E to conduct geologic mapping. |
will have KRD photo ID.

During the course of the mapping project, I'll be likely parking during the day on Reecer Ck. Road or
Pheasant Lane. I'll be walking in the area, observing the bedrock in the area and, if possible, taking a
small (1 Ib) sample of the rock for analysis. | will not be digging holes or otherwise disturbing the ground.
In addition, | am not going to disturb livestock or otherwise damage crops beyond footprints.

| intend to have the project completed and be out of the area by July 1.

| request your permission to access your property during this time to view the geology of the area and, if
available, take a sample for analysis. Of course, following completion of the project and final report, I'll
forward you a copy of the report and the location and results of any sampling done on your property.

If you could, please phone me at (509) 939-1052 at your convenience or email me at
gregorygeologic@gmail.com and we’ll find a convenient time for you to connect with me either by
phone or in person to discuss. You may also contact the KRD office by phone at (509)925-6158 or by
email at krdoffice@fairpoint.net. | appreciate your consideration.

| look forward to hearing from you.

Regards,

Guy J. Gregory, L.G,, L. Hg., R.G.

Principal
Gregory Geologic LLC



Appendix B: Field Photos



Figure B2 Rubbly outcrop with variable, discontinuous texture



g

Figure B3 Rubbly subcrop -Black, glassy material with 1 cm weathering rind

Figure B4 Typical low exposure outcrop-location Sample G-622-001



622-005

iple brecciated basalt Sample G

gure B5 Outcrop of mult

Fi

Figure B6 Hyaloclastite at location G-622-008



Figure B7 Gravel Pit exposure

t, see streched vesicles in glassy matrix

Figure B8 Rubble in gravel pi



Appendix C: Rock sample Descriptions



Rock Descriptions

Rock Type 20A Sample G-622-002

Glassy basalt +/- magnetite and 1 mm glassy nodules. Vesicular, vesicles lined with quartz, hummocky
outcrop pattern. Flow toppy-appearing, vesicles of variable size, fracture set 1/meter, E-W trending, not
pervasive

Rock Type 20-C Sample G-622-003 Waypoint 89
Very vesicular overlying interbed or intercalated brecciated horizon. Generally granular/tuffy appearing,
some sub horizontal lineation

Rock type 21-A float, Waypoint 83
Blocky, 6” angular framents of tan/brown weathering basalt with %” weiathering rind-interior material
black and glassy

Waypoint 87
Rocktype looks like 20A, call 21-A, slight outcrop of hard, glassy vesicular dark grey basalt, vesicles lined
with quartz and zeolites, low rubbly exposure

Sample G-622-004: Target of Opportunity
Subcrop vesicular basalt and palagonite in float. Basalt with large vesicles, silica in vug lining, very hard
and glassy

Hyaloclastite-Waypoint 91, Sample G-622-008
Outcrop of tuff/ingnimbrite containing angular fragments of glass in a matrix supported breccia. Frags
often altered to clay. Glassy bits variable in size.

Waypoint 94, Rock type 22-C Sample G-622-006
Low outcrop under powerline. Very vesicular basalt, vugs lined with silica and occasional olivine, smpall
phenocrysts of plagioclase in glassy matrix.

Waypoint 96: Subcrop rock type 22-C
Looks like outcrop, or close subcrop. Similar rock to Waypoint 94.



Appendix D: Geochemical Results



Trace Element Results

Sample ID Lappm Ceppm Prppm Ndppm Smppm Euppm Gdppm Tbppm

GGL G-622-001 19.83 41.87 5.50 23.54 5.70 1.80 6.10 1.04
GGL G-622-002 21.05 43.97 5.84 24.98 6.08 1.85 6.36 1.07
GGL G-622-003 18.39 37.49 5.18 21.85 5.33 1.67 5.49 0.94
GGL G-622-004 19.31 37.05 5.30 22.89 5.52 1.71 5.83 0.96
GGL G-622-005 23.65 46.46 6.59 27.99 6.89 2.12 7.12 1.21
GGL G-622-006 23.83 41.52 6.48 27.63 6.59 1.99 7.04 1.18
GGL G-622-007 21.69 42.86 5.91 2491 6.05 1.92 6.38 1.06
GGL G-622-008 20.69 37.91 4.93 19.71 4.14 1.18 4.10 0.68
AGV-2 39.28 70.77 8.29 31.12 5.57 1.52 4.60 0.65
BHVO-2 15.49 37.65 5.37 24.67 5.97 2.10 6.27 0.99
BCR-2 25.72 53.30 6.87 28.81 6.66 1.97 6.71 1.10
Sample ID Lappm Ceppm Prppm Ndppm Smppm Euppm Gdppm Tbppm

GGL KEks002 21.09 43.93 5.79 24.35 5.80 1.83 6.12 1.01
BCR-2 25.77 53.52 6.87 28.79 6.68 2.04 6.88 1.12

BHVO-2 15.48 37.74 5.35 24.63 6.21 2.10 6.37 0.95



Dy ppm
6.07
6.22
5.43
5.70
7.10
6.77
6.30
3.85

3.56
5.33
6.47

Dy ppm
6.04

6.36
5.33

Ho ppm
1.24
1.32
1.14
1.17
1.46
1.38
1.31
0.81

0.69
0.98
1.32

Ho ppm
1.28

1.32
0.99

Er ppm
3.48
3.59
3.08
3.20
4.02
3.77
3.52
2.18

1.75
2.47
3.51

Er ppm
3.46

3.62
2.49

Trace Element Results

Tmppm Yb ppm

0.51
0.54
0.46
0.48
0.60
0.55
0.52
0.34

0.26
0.34
0.54

3.11
3.22
2.85
2.92
3.63
3.35
3.15
2.03

1.64
1.93
3.29

Tm ppm Yb ppm

0.53

0.55
0.34

3.15

3.34
2.01

Lu ppm
0.50
0.51
0.44
0.46
0.55
0.52
0.49
0.33

0.26
0.28
0.51

Lu ppm
0.51

0.52
0.29

Ba ppm
853
823
787
487
668
963
518
641

1125
128
668

Ba ppm
589

679
130

Th ppm
3.44
3.79
3.64
3.48
4.09
3.76
3.69
4.87

6.43
1.24
6.03

Th ppm
4.06

5.94
1.25

Nb ppm
10.88
11.56
11.10
10.86
12.40
11.47
11.35

8.97

13.95
18.07
12.21

Nb ppm
11.13

12.40
18.25

Y ppm
35.64
35.73
31.83
32.27
39.24
38.50
35.66
22.69

19.96
26.04
35.64

Y ppm
34.20

35.87
26.10



Trace Element Results

Hf ppm Tappm Uppm Pbppm Rbppm Csppm  Srppm Scppm  Zr ppm

4.03 0.66 1.14 10.51 241 0.67 349 38.0 155
4.25 0.71 1.15 5.96 25.2 0.72 358 37.8 162
4.19 0.68 0.94 5.51 25.4 0.64 349 38.2 158
4.08 0.68 0.82 5.03 16.9 0.64 326 375 156
4.66 0.76 1.19 6.39 29.0 0.78 361 40.5 176
431 0.70 1.03 5.68 26.3 0.73 344 37.2 164
4.27 0.70 0.96 6.06 24.8 0.65 334 36.7 160
3.50 0.64 1.12 8.96 54.0 1.59 267 18.3 131
5.29 0.87 1.89 13.47 66.5 1.10 653 12.5 229
4.40 1.15 0.41 1.73 9.2 0.12 390 31.8 167
4.96 0.77 1.64 10.32 46.1 1.20 336 33.6 183

Hf ppm Tappm Uppm Pbppm Rbppm Csppm  Srppm Scppm  Zr ppm
4.30 0.69 1.05 6.49 26.4 0.74 327 36.4 162

4.89 0.78 1.61 10.46 46.1 1.22 334 335 182
4.43 1.19 0.40 l.61 9.2 0.12 392 31.7 168



Date
S03 >/=

SiO2
TiO2
Al203
FeO*
MnO
MgO

Na20
K20
P205
Sum
LOI %

SiO2
TiO2
Al203
FeO*
MnO
MgO
Cao
Na20

P205
Total

sum tr.
in%

sum m+tr
fi+Toxides
w/LOI

if Fe3+

NiO
Cr203
Sc203

V203
BaO
Rb20
SrO
ZrO2
Y203
Nb205

5.8 16.
PetdfPPooper Géotnalytical-Baboratbty

Perform'X Run 0221,

Guy Gregory,

G-622-001 G-622-002 G-622-003 G-622-004
GGL 2516-1 GGL 2516-2 GGL 2516-3 GGL 2516-4
13-Jul-22 13-Jul-22 13-Jul-22 13-Jul-22

0.03 0.25 0.02 0.01
Unnormalized Major Elements (Weight %):
53.03 53.31 53.36 51.31
1.773 1.859 1.831 1.800
14 .43 14 .56 14.80 14 .36
10.96 9.52 9.93 11.99
0.176 0.174 0.149 0.152
4.38 3.85 3.79 3.52
8.68 9.16 8.13 7.85
2.71 2.76 2.70 2.56
1.04 1.10 1.10 0.72
0.286 0.335 0.313 0.257
97.46 96.63 96.09 94 .53
2.39 2.85 3.64 5.17
Normalized Major Elements (Weight %):
54 .41 55.17 55.53 54 .28
1.82 1.92 1.91 1.90
14.80 15.06 15.40 15.19
11.25 9.85 10.33 12.69
0.18 0.18 0.16 0.16
4.50 3.98 3.94 3.72
8.90 9.48 8.46 8.31
2.78 2.86 2.81 2.71
1.06 1.14 1.14 0.76
0.29 0.35 0.33 0.27
100.00 100.00 100.00 100.00
Unnormalized Trace Elements (ppm):
18 15 17 19
51 44 50 50
39 39 38 38
322 312 298 289
874 840 809 502
23 25 24 16
343 358 348 322
152 160 156 154
35 36 32 32
11.0 11.4 10.5 11.3
20 22 22 20
38 35 30 38
113 122 115 108
10 7 6 5
19 23 19 20
40 42 37 38
2 3 3 2
24 25 23 24
1 2 1 2
2136 2121 2040 1693
0.21 0.21 0.20 0.17
97.67 96 .84 96.30 94.69
97.72 96.89 96 .34 94 .74
100.11 99.74 99.99 99.90
101.33 100.79 101.09 101.23

G-622-005
GGL 2516-5
13-Jul-22

o]

97.

98.
100.
100

89

Gregory Geologic LLC

Major elements are normalized on a volatile-free basis, with tota{l Fe expressed as FeO.
® denotes a duplicate bead made from the same rock powder.

23.5 19.7 21.7 24.6

75.0 64.8 73.2 73.0

59.4 59.5 59.0 57.9

473 .6 458.7 439.1 425.3
975.5 938.2 903.0 561.0
24.7 27.3 26.2 17.9

405.7 423 .4 411.0 380.3
205.1 216.6 210.7 208.3
44 .9 45.2 40.3 41.3

1 4 15.0 l16.2

2 27.4

ONWOUIFR 00Ul o

G-622-006  G-622-007  G-622-008
GGL 2516-6 GGL 2516-7 GGL 2516-8
13-Jul-22  13-Jul-22 13-Jul-22

0.04 0.02 0.02
53.50 52.94 67.10
7 1.866 1.833 0.940
14.52 14.56 10.81
10.98 10.50 6.73
2 0.155 0.145 0.088
3.42 3.37 1.82
7.94 7.93 3.47
2.68 2.76 1.70
1.08 1.02 1.73
0 0.327 0.310 0.131
96.46 95.37 94.53
3.45 4.48 5.24
55.47 55.51 70.98
1.93 1.92 0.99
15.05 15.27 11.43
11.38 11.01 7.12
0.16 0.15 0.09
3.55 3.53 1.93
8.23 8.32 3.67
2.77 2.90 1.80
1.11 1.07 1.83
0.34 0.33 0.14
100.00  100.00 100.00

15 14 11

45 48 25

39 37 18

292 289 147

987 530 650

26 24 56

342 329 265

163 160 133

39 35 22
0 10.8 10.6 8.4

22 21 14

33 34 15

117 109 64

6 5 9

23 21 23

a1 44 39

2 3 4

30 27 21

1 1 1

2235 1743 1524
0.22 0.17 0.15
96.68 95.54 94.68
96.73 95.59 94.72
100.18  100.06 99.96
101.40  101.23 100.71
19.0 17.2 14.4
66.3 69.9 37.1
59.6 57.0 27.0
429.4 425.6 216.2
1101.9 591.7 725.2
28.4 26.4 60.8
404.3 389.1 313.3
220.2 216.0 179.4
49.7 44.5 27.9
15.5 15.1 12.0

29.2 28-%Analyses by XRF



Perform'X Run 0221,

CuO 47 .2 44 .,
ZnO 140.6 151.
PbO 10.9
La203 22.7 26.
Ce0O2 49 .5 51.
ThO2 2.8
Nd203 28.2 29.
U203 0.6 1
sum tr. 2633 2615
in % 0.26 0.26

ouUuTooaoONIH

37.
143.
6.
22.
45.
3.
27.
1.

2516
0.25

H = Oy 00 0 Ul Ul o

Peter Hooper Geoanalytical Laboratory

Guy Gregory,

47.
135.

23.
46.

28.

2124
0.21

WwRroaulJgou

34.
167.

32.
55.

33.

2515
0.25

WaIbkhJuUuuobko

41.
145.

27.
51.

34.

2734
0.27

R ood OUTOo mwo

Gregory Geologic LLC

41.
136.

25.
53.

32.

2181
0.22

> O U1 N oo v

19.
79.

26.
48.

24.

UGNDWOJUIN

1845
0.18

Analyses by XRF



Date
S03 >/=

SiO2
TiO2
Al203
FeO*
MnO
MgO

Na20
K20
P205
Sum
LOI %

SiO2
TiO2
Al203
FeO*
MnO
MgO
Cao
Na20

P205
Total

sum tr.
in%

sum m+tr
fi+Toxides
w/LOI

if Fe3+

NiO
Cr203
Sc203

V203
BaO
Rb20
SrO
ZrO2
Y203
Nb205

Pe#8fPPooper GeoanalyAfcdi Laboratory?

Perform'X Run 0221,

USGS
AGV-2
PV

o

.01

ul

NoNhbhUIROOANR LV
o]
o

.14

(=)

o

0.26
98.22
98.27
98.27
98.95

24.0
23.7
20.1
174.3
1266.1
74.1
779.9
313.4
24.3
20.2

Guy Gregory,

AGV-2 USGS BCR-2
USGS CRM-1 BCR-2 USGS CRM-2
14-Jul-22 PV 14-Jul-22
0.00 0.08 0.03
Unnormalized Major Elements (Weight %):

59.36 54.00 53.85
1.047 2.265 2.26
16.99 13.48 13.48
6.11 12.39 12.54
0.100 0.197 0.19

1.78 3.60 3.60

5.26 7.11 7.16

4.17 3.12 3.11

2.90 1.77 1.77
0.484 0.359 0.35
98.19 98.30 98.32

Normalized Major Elements (Weight %):

60.45 4.93 54.76
1.07 2.30 2.30
17.30 13.71 13.71
6.22 12.60 12.75
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Perform'X Run 0221,

CuO 64.5 64.
ZnO 107.9 111.
PbO 14.2 15
La203 44.8 48.
Ce02 85.3 88.
ThO2 7.0 6
Nd203 35.6 37.
U203 2.1 1
sum tr. 3109 3134
in % 0.31 0.31

Peter Hooper Geoanalytical Laboratory
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Date Date
S03 >/=
SiO2 Si02
TiO2 TiO2
Al203 Al1203
FeO* FeO*
MnO MnO
MgO MgO
CaO CaO
Na20 Na20
K20 K20
P205 P205
Sum Sum
LOI % LOI %
SiO2 Si02
TiO2 Ti02
Al203 Al1203
FeO* FeO*
MnO MnO
MgO MgO
Cao Cao
Na20 Na20
K20 K20
P205 P205
Total Total
Ni Ni
Cr Cr
Sc Sc
\") v
Ba Ba
Rb Rb
Sr Sr
Zr Zr
Y Y
Nb Nb
Ga Ga
Cu Cu
Zn Zn
Pb Pb
La La
Ce Ce
Th Th
Nd Nd
V) §)
sumtr. sum tr.
in % in %
sum m+tr;um m+tr
+Toxides -Toxides
w/LOI w/LOI
if Fe3+ if Fe3+
NiO NiO
Cr203 Cr203
Sc203 Sc203
V203 V203
BaO BaO
Rb20 RDb20
SrO SrO
Zro2 zr02
Y203 Y203
Nb205 NDb205

Pe?é?%dﬁfe?@@eoanalytlcaPEa%oratory

Perform'X Run 0221,

KEks002

GGL 2526-1
5-Aug-22

Guy Gregory,

USGS
AGV-2
PV

Unnormalized Major Elements (Weight %):

53.67 59.14
1.744 1.051
14 .42 17.03
10.58 6.10
0.174 0.100
4.11 1.80
8.85 5.15
2.83 4.20
1.11 2.90
0.314 0.483
97.81 97.96
1.86
Normalized Major Elements (Weight %):
54.87 60.37
1.78 1.07
14.75 17.39
10.81 6.23
0.18 0.10
4.20 1.84
9.05 5.26
2.90 4.29
1.13 2.96
0.32 0.49
100.00 100.00
Unnormalized Trace Elements (ppm):
14 19
42 16
36 13
315 119
591 1134
25 68
324 660
160 232
34 19
11.7 14.1
22 20
28 52
115 87
6 13
21 38
40 69
4 6
25 30
1 2
1813 2611
0.18 0.26
97.99 98.22
98.04 98.27
99.89 98.27
101.07 98.95

AGV-2

2621
0.26
98.61
98.66
98.66
99.34

USGS CRM-1
4-Aug-22

USGS
BCR-2
PV

Gregory Geologic LLC

Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.

~NLORFR OO OWR WO U

g
3
©0

PO WRORRWRJO

ANOR PO OOWO N

® denotes a duplicate bead made from the same rock powder.

NOWOWOWOWoOWKRNO

BCR-2 USGS
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53.90 66.60
5 2.267 0.660
13.47 14.90
12.56 4.41
7 0.196 0.041
3.61 0.96
7.17 2.10
3.13 2.78
1.78 5.38
9 0.353 0.290
98.43 98.12
54.76 67.88
2.30 0.67
13.69 15.19
12.76 4.49
0.20 0.04
3.67 0.98
7.28 2.14
3.18 2.83
1.80 5.48
0.36 0.30
100.00 100.00
12 17
14 20
34 6
412 52
688 1340
46 245
331 240
180 550
35 28
4 12.9 27.0
21 22
19 43
132 120
11 42
27 180
51 410
4 105
30 200
2 2
2061 3650
0.21 0.36
98.64 98.49
98.69 98.56
98.69 98.56
100.08 99.04
15.6 21.6
20.0 29.2
51.7 9.7
606.0 76.5
768.1 1496.1
50.4 267.9
391.6 283.8
243.1 742 .9
44 .7 35.6
18.4 38.6
28.2  Anafses by XRF
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SiO2
TiO2
Al203
FeO*
MnO
MgO

Na20
K20
P205
Sum
LOI %

SiO2
TiO2
Al203
FeO*
MnO
MgO
Cao
Na20

P205
Total

sum tr.
in%

sum m+tr
fi+Toxides
w/LOI

if Fe3+

NiO
Cr203
Sc203

V203
BaO
Rb20
SrO
ZrO2
Y203
Nb205

Perform'X Run 0221,
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'_I
S
(Vo]
o
O UTOONONWR

3

7.4
PetdfPPooper Gedédnélytical Laboratory

Guy Gregory,

Gregory Geologic LLC

Analyses by XRF



CuO
Zn0O
PbO
La203
Ce02
ThO2

CuO
Zno
PbO
La203
Ce02
Tho2

Nd203 Nd203
U203 U203

sum tr.
in%

sum tr.

in%
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34.
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Perform'X Run 0221, Guy Gregory, Gregory Geologic LLC

CuO 53.7
Zn0O 140.6
PbO 45.2
La203 237.6
Ce0O2 540.7
ThO2 120.6
Nd203 236.7
U203 2.7
sum tr. 4438
in % 0.44

Peter Hooper Geoanalytical Laboratory 4 Analyses by XRF
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Appendix E: Detailed discussion of geochemical results

WSU provided formation picks for individual samples from their Machine Learning Algorithm. See
Sadowski, et al., 2022 for a detailed discussion of the strengths and limitations of this analysis. Table 3
summarizes formation picks from the machine learning algorithm, and my alternative picks discussed
below.

Figure E-1 plots major oxides typically used to discriminate between formations for the 6 site samples.
Samples G-622-001 and -005 seem outliers relative to the others. Sample -001 has a generally lower
TiO2 content, while -005 is relatively higher in TiO2 than the others.

Figure E-2 compares major oxide values in samples G-622-001, -005, and -006 to typical formation
values compiled for Grande Ronde Basalt flows from Reidel and Tolan, 2013, Hammond, 2013, and
those for samples taken in Sadowski et al., 2022. Hammond’s values are generally accepted as the type
values for the formations in this portion of the Columbia Basin region. Samples G-622-001 and -006
were identified by the Machine Learning algorithm as Meyer Ridge; Sample -005 is included as it seems
an outlier on Figure 8 plots.

Overall, samples show a general pattern typical of weathering: depletion of iron, magnesium, and
phosphorus relative to standards. Significant effort was applied in the field and in the laboratory to
select unweathered material, but the range of values suggest weathered material from surface
exposures.

Interpreting these results in this light:

1. The Machine Learning algorithm at the WSU Laboratory assigns samples G-622-001 and -006 to
the Meyer Ridge Member. The Meyer Ridge Member is older than the Sentinel Bluffs, and generally
restricted to southeast Washington (Reidel and Tolan, 2013). It is a small volume flow and sometimes
interbedded with the Grouse Creek Member flows. The Meyer Ridge Member is generally understood to
have TiO2 analyses <1.8 and MgO analyses >5.1 on a normalized weight percent basis. Neither G-622-
001 or -005 meet those criteria. We conclude these samples are not from the Meyer Ridge member.

2. The map shows samples G-622-001 and -006 were taken within an area mapped by Sadowski, et
al.,2000 as Stember Creek member of the Sentinel Bluffs Formation. Sample G-622-005 is also within
the area mapped as Stember Creek. Plots of normalized major oxides (Figure 6) seem to associate G-
622-001 with the Museum member , while -005 and -006 have a signature more closely approximated
by the Ortley member, as defined in Reidel and Tolan (2013) and Hammond (2013). As discussed in
Sadowski, et al.,, 2000, when discussing lower confidence samples:

“It is unlikely that these lower confidence samples could be classified as the older members, as this would
require complicated eruptive histories or complex structural relationships that were not observed.
Additionally, the low confidence samples do not reside in the Ortley compositional type-field (Fig. 1 ). For
all of these reasons, the low confidence samples are inferred to be Grouse Creek-type compositions. As of
August 2020, geochemical data from Hammond (2013) is not incorporated into the training dataset for
WSU’s ML model so ML classifications do not well characterize the middle portion of our stratigraphy. In
general, samples with Sentinel Bluffs-type compositions have lower SiO, content (~53.7-55.7 wt. %),
lower TiO, content (<2.0 wt. %) and higher MgO content (~3.8-5.1 wt .%), whereas older GRB units have
higher SiO, (~54.7-57.7 wt. %), higher TiO (~2.0-2.3 wt. %), and lower MgO (<4.2 wt. % MgO). ”



Sample G-622-001 has a significantly greater chemical similarity to the Museum member than Stember
Creek material. Limited outcrop density does not permit assessment of a complex geologic model,
however little complexity is required to offset along a speculative fault south of G-622-001 subparallel to
Reecer Canyon.

Certainly, assigning G-622-005 and -006 to the Ortley member would similarly require significant
eruptive and/or structural complexity not otherwise in evidence. For this reason, we concur with the
assignment of G-622-005 to the Stember Creek member. (Table 3). The degree of weathering makes
this assignment uncertain.

Sample G-622-006 is similar in major oxide chemistry to -007. This report assigns it similarly to the
Museum member and is assigned as such in this study.



Figure E-1: Major Oxide Plots of Rock Chemistry
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Figure E-2: Formation Discrimination of G-622 Series Samples
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Appendix F: Well Logs in the Vicinity
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MONITORING WELL REPORT
318152

Weli ID# ‘ | l 200 (R .
Start Card # . 6’0@4_4\3 '

6) LOC, TION OF WELL By legal dcscr!pﬂon
Caunry —-latmde 000 loogade

T“"“”_'”P__ﬁ_ CNwS)R-w_LﬁE(EaW)SmLZ__

ﬂ U Via of nw i/4 of ub

Street zddress 6f well location Ebﬁsané! Qs

Ell«

Texfot umber of weil locstion:

- (3) DRILLING METHOD
O Roaey Air D Rowry Mod O Cabie

(7Y STATIC WATER LEVEL
Fur beélow land surface. Dete

Arresian Pressare Ibvsq. o, Date

(@) BORE HOLE CONSTRUCTION:
Yes No,

Special Sundards Dﬂ Dc;;chofcmmwax 5 &

Vault

§

\ — Water-tight cover
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(8) WATER BEARING ZONES:.

‘Depth-#t which water was first foond

From : To Es Flow Rite | SWL
1

- (9) WELL LOG:

Ground Elevation _ _
Meterial T fem | To BWL

o/
;.-P AR
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Y. 4

gy does NOT Warranty the Data and/or the Information on this Well Report.
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t AN LA A WANMYY T vl RSOV L well 1D ) » c . 'l | _
Q 319_'5‘ ' Seart Card # EQ 74 25~ y
2 [ sL0C TION OF WELL By legal description:
— ‘ County [N . ... o Loogitade
E ‘ Township (N or S) Range l E}E(EQW)Sm Lz —
g" ! f“«] 1/4 of N 1/4 of abowe yoction.
0 1 Street sddress of well location Ebﬁﬁ-‘. onfane
=2) I YPE OF WORK E
S ! E/Mas;b.%_b&_‘t&il.c
- %Nev . . (] Alerasion (Ropein/R ttion) I Tax kot number of well location . ) ’
g ) Coaversics O Docpening [ Abmndonzme: ? '
o b
%S 3) DRILLING METHOD {7) STATIC WATER LEVEL:
T O rowy A O Rowry Mod (] Cabie  Ft below land surface. Date
E %Hoﬂow Stein Auger ) Other Artesisn Pressere __ _ _ jbvsg. o, Date
o —
"E 4) BORE HOLE CONSTRUCTION: (8) WATER BEARING ZONES:
Yes'No '
g,pecmsm DM Depth of Completed Well 5 P Depth &t which water was first foand
bl : From ! To Est. Flow Rate SWL |
O
5 Water-tighit cover ; ;
g Surface flush vaalt ;
(o] Locking cap ': _
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Q A | constructed and/or accept responsibiiity for construction of this well, and Rs
£ ) WELL TESTS: mmmumummmx
- O Pump O Baier Oax M Flowi @ and the information reported sbove are tTue to My best knowiedge and
Permesddity Yield GPM Tyoe or Prim N’%ﬁﬂm& Uosnse No. ﬂl—
Conductivity PH / Trainee Name Licansa No.
Temperatare of water i QF/C artesian flow found a
Was water enalysis done? [ Y [}
By whoar? '
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/
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Well ID#
Start Card § _

6) LOCATION OF WELL By lcgaldescnpﬂan
Counny _&L‘L&L?—m Lougitade .

Township (NorS)Rnae._LﬁE(EaW)Semu_gl_

' p W 1/4 of llw \/4.of above. secBon.

{
(24
Ev
E —4~ Street gddress of well location
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=) DRILLING METHOD {7y STATIC WATER LEVEL-
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g ) Surface flush vanit
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£ [0 Rowey Al 3 Rotary Mod O Cable Ft below land sarfacs. Date
3 ‘%Hoﬂow Stein Auger [ Other Anesizn Pressare. Ivsq. in. Date
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. - 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, 1%t copy — owner, 279 copy — driller

[1 Construction 283097
[[] Decommission ORIGINAL INSTALLATION Notice
of Intent Number

[ industrial
[ Test well

[J Municipal
[ Other

PROPOSED USE:
[:] DeWater

omestic
Irrigation

TYPE OF WORK: Owner’s number of well (if more than one)
New well D Reconditioned Method . [ Dug [ Bored

1 Driven
[C] Deepened [ Cable Rkotary

3 Jetted

DIMENSIONS: Diameter of well (¥2) inches, dnlled__lj:D_ﬂ

Depth of completed well

CONSTRUCTION DETAILS

Current

Notice of Intent No. -

Unique Ecology Well ID Tag No. A LC— = 8' l
Water Right Permit No.

Property Owner Name
Well Street Addre#

City County

Locatiop{f £ 1/4- 1141/ SeeR 7Twn/9 R[K@U rele
Lat/Long (s, t, T Lat Deg Lat Mm/Sec

still REQUIRED ) Long Deg Long Min/Sec

Tax Parcel No. /& - -,

Type of perforatgr used 7T f & /4
SIZE ofperfsll 2 in. by & in. and no. ofperfs

Casing Welded L‘z " Diam. from "l',;-)\ fi. to fyD ft.
Installed: iner installed SZL ” Diam. from7:‘ 2 fi. to Zé 61 ft.

T Threaded " Diam. from fi.to i fi.
Perforations: E’Yes I No

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. (USE ADDITIONAL SHEETS IF NECESSARY.)

Screens: [ ves Mo [JK-Pac  Location

Manufacturer’s Name

MATERIAL FROM TO

—Dt(“\" D 2

Type Model No.

Diam. Slot size, from ft. to ft.
Diam. Slot size, _ from ft. to ft.
Gravel/Filter packed: ] Yes ENO [ Size of gravel/sand

Materials placed from, ft. to ft.

'R\a e \(. Raza (-

Bl niniac ba gt oder 18]

Surface Seal: Mes [INo Towhat depth’ 2 j ) ft.
Material used 111 seal ’Rs&r\*]m "t’b

[ ves N'No
Depth of strata

Dud any strata contain unusable water?

Type of water?

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level ft.
Static Jevel t S“/S ft. below top of well Da@%
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? [ ves O No Ifyes, by whom? \ Ly
| o G 3

Yield: gal./min. with, ft. drawdown after. hrs. 4/_ _‘< /

Yield: gal /min. with ft. drawdown afler. hrs. T V

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

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

top 1o water level)

Time Water Level Time Water Level Time Water Level

Date of test

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

Alrtest, ' i ) _gal./min. with stem set at / tng ft. for Z hrs.

Artesian flow . g.p.m. Date

Temperature of water Was a chemical analysis made? [[] Yes Mo i Fl r 4

Start Date

Completed Date _8!{1105_

WELL CONSTRUCTION CERTIFICATION:
Washington well construction stan

Driller/EngineerfI'raince. Name (Print)

Driller/Engineer/Trainee Signature

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

Drilling Company
Address

24285 &

Driller or trainee License No.

Yz

City, State, Zip Sﬁ Q h . L

1f TRAINEE.
Driller's Licensed No.

Contractor’s

Driller’s Signature

Registration No. w Date

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




¥ATER WELL REBCORT

STATE OF WASHINGTON

Start {ard No W 129963
Unique flell 1D # ARQ72L
Water Right Permit Xo

-
Ei (1) OWNER NWame MILLER, R / WRICHT, © Address  P.0.BOX 322  CLE BLUM, WA 98943-
Q l'i)"'ioéiﬁéﬁ'éé‘ﬁiii"ééiﬁE“iiﬁﬁié """"""""""""""""" ?'ﬁé"g?"ﬁﬁ'iﬁ"'éé&'iii"f'iéi'ﬁ'f'ﬁ"iéﬁ'ﬁﬁ"""'";&;’
o 2a} STREET ADDRESS OF WELL %or nearest address) ROBBINS RD , ELLENSBURG
g i3] PROPOSED USE DOMRSTIC L) WL LG e
" {4] TYPE OF WORK- Guner's Mumber of well Pormation: Describe by color, character, size of macerzal
£ ww b it SR e e
. aterial in each stratum peretrated, wi
: :::::::::::::::::::::::::::::::::::?:::::::::::::::::::::::::::::: at ]_ea_st one entry for each Change in formaglon
o 15) DIMENSIONS. Diameter of well 6 INCHBE | -mrmmm oo el
put Drilled 133 ft Depth of completed well 130 ft gﬁg%gél&éhsﬁm EROM 10
B e L s e 51
) {6} CONSTRUCTION DETAILS . BROWN CLAY 51 58
© Ca51nE installed, 6  * Dia from +1.5 ft to 127 ft | BROKEN BASALT WITH 5 33
£ WE DlED W{TUBEX : El& Erom EE Eo ?t: EﬁgggTELAY WATER BEARING gg 2%8
i, ia from . to .
S Sl PRWESWE FRACTURED BASALT WATER BEARING g | 127
"E Per%oratlgns %10 : i HARD BLACK BASALT 127 13
- e of perforator use
[ S%gE of gerforgtions 1 by in
S perforations from ft to ft.
- perforations from ft. to it
erforations from 0 :
o) perforat f ft t ft
e, 00| waem MRemmmmmeemsmsmememsemrEeermREEEEEesfsssAasssAAAEsa-rrrrEEEEEE
2 Screens, NO
o Manufacturer's Name
Type . Medel No
3 Diam slot size from ft to ft
Eg Danm slot s1ze frem ft. to fr
o gravel packed: NO Size of gravel
< Gravel placed frem ft to £
P Surface seal. YRS To what depth’ 8%  ft
c Material used in seal BENTONITE
o Did an¥ strata contain unusable water® NO
= Tyﬁe of water? Depth of gtrata £t
] Method of sealing strata off SEAL METHOD 1
= (1) PUNP Kamufacturer's ¥awe
Ia Type SUBMERSIRLE ;B
= (o) WATER LEVELS i%ﬁéiéﬁifééé'éi%x}iﬁﬁﬁ """"" ft
above mean sea leve
0 Static level 64 ft below top of well Date 01/05/01
o Artesian Pressure 1bs Ber square inch  Date
E=) Artesian water controlled by CAP
- ork starced 01/04/01 Completed 01/05/01
m ==========::=:=::::::::::::::::::::::::::::::::?:::::::::::::::::‘.:::::::::::::::::::::::::::::::::::::::::::::::::::‘:::::::::::
o) \9] WELL TESTS Drawdown 1s amount water level is lowered below | WELL CONSTRUCTOR CERTIFICATION:
° gtatic level 1 constructed and/or accept responsibility for con-
o fas 4 pump tast made? NO  If yes, bg whom? struction of thig well, and its compliance with il
1] field, gal /min with ft drawdewn after hrs Nashington well constructica standards Materials used
5 ﬁnd %hg 1nf0§mgtignfreported above are true to my best
nowledge and belie
— Racovery data
g} Time ! fater Level Time Water Level Time Water Level | NAME TUMWATER DRILLING, INC ’
= (Person, firm, or corporaticn) {Type or print)
= ADDRBSS p-8,B0L 1§7
o Date of test { {
ﬁ} Bailer test al/min ft drawdown after hrs | [SIGNEC] e No 1249
a %1{ test %1 qal?mln W/ stem set at 126 ft 50E 215 hrs Contract
rtesian flow il ate ontractor's
jg Temperature of water Was a chemical analysie made? NO | Registration No TOUMWADP 011 LZ Date 01/08/01
-



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

File Original and Flrst Copy with
Department of Ecolo

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

WATER WELL REPORT
STATE OF WASHINGTON

Application No.

Permit No ...

(1) OWNER: mame. BAT M A Nz

Address . 'QT4 /JO)‘ ]5"\ .....

‘2) LOCATION OF WELL: county. f\7 2% TP

eaving and distance from sectlon gr subdivision corner SUA\ M M\J\KO&LCQ_L(Q

'JCV NUJ 1y Sec .l P~ T'q N. ng W.M.
B XT“-"_[a_

(3) PROPOSED USE: Domestic G Industrial [J Municipal [

Irrigation [0 Test Well [J Other ]

Owrner's number of well
(1If more jMan one}....

Method: Dug ] Bored [0
Cable [J _Driven [J
Rotary B/Jetted ju]

(4) TYPE OF WORK:

New well
Deepened O
Reconditioned [

(5) DIMENSIONS:
Drilled.. X.00.___ 1

Diameter of well é
Depth of completed well......3

(6) CONSTRUCTION DETAILS:
Casing installed: é; . Dilam. trom ....¢2. ft. to

Threaded [J WP Diam. from o [ to L £
Welded [ . Diam. from R | 0 7. S | 3
Perforations: veeq mo IE/

Type of perforator used.. .

SIZE of perforations ............... in. by e IR

.. perforations from . .. . ... f.t0o . ......... ft

.. perforations from ... It 10 L B

.. perforatons from ... ... 8. 10 i It

Screens: vesg No 13/

Manufacturer's Name. .......cocoeiemevimemccncecce e

Diam. . . Slot alze ... .
Diam. ........... Slot size .. .. ...

Gravel packed: ves g  No [Q/Slze of gravel: ... ..

Gravel placed from ..o O ¢ TN £« TSR ¢

(10) WELL LOG:

Formation: Describe by color, character, iize of muterial and structure, and
show thickness of aquifers 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
_ D, e o_ _f
< Srave/ S sse
J_"te_g_c at Basatt- LS 1T~
So~<7T B / Fn

SavdslonE (water dear, run

. Beoo

Surface seal: ves D/N To what depth? .. 2A<S. ... ft.
Material used in seal .. E-V T
Did any strata contaln unusable water? Yes [ No O

Type of water?.........cccccceeeveeeeeeeee. Depth of strata....... ..o
Method of sealing strata off....... ...

(7) PUMF: Manufacturer's Name. ...
Type:

(8) WATER LEVELS:

Stattc level ./ §C . .........1# below top of well Date..
Artesian pressure ... .........Jbs. per square inch Date..

Arteslan water is controlled by..........o s
(Cap, valve, etc.)

Land-gurface elevation
above mean sea level. ... .............ft

Drawdown is amount water level is

(9) WELL TESTS: lowered below staile lavel

Was a pump test made? Yes [J] Wo [J If yes, by whom? .. ... ... ...
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)

Water Level Water Level

Time

Time Water Level

Time

# Dlte of test . TR
wveadt, drawdown afier.................hrs.

y =

{Oti SiotCE

_ e —

i

Work started. "!2—0 ............... 18... mompjeted 6 3-[
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAMEﬁﬂ(—A Dm//ﬂ;{ 60

(Perlon. firm, or corporation) T b print)

Address..lf?f:.x,....ﬁe,.t:....le;..q...7...E_(__éﬁfﬁéfggm?__...

[SlmedM...M

(Well Drillen

License No. &2~ Date?"-zg. 198BS

(USE ADDITIONAL SHEETS IF NECESSARY)

Bailer teat’nd_—nl /m.tn wlt.h

Artesian flow. .. pm. Date

Temperature of water................ Was a chemical analysis made? Yes [} No [J
ECY 050-1-20

€}

AY



m.mﬂcr{:{ Eugincer (7 Truince
Natmo (Print Last, First Name) _ / ’g (<4 6’ 4lal Ly

[ bUBMJ T ON)!L ¥ ./LLL RM’DRT Pﬂ.}{ WLLL INSTALLEIR
(,onstructlonll)emmmisqlon (“x” in box)

Condgy .,.-nn n
‘ l Decommission 375980
ORIGINAIL INSTALLATION Notice of Intent Number:

Please print, sign and retum 10 the Department of Fvology

AN i [’ TEESTTTY N P
Consulting Firm_ e Eneg ineed g,
Unique Ecology Well ITDTag No., _

WELL CONSTIUC TNTON CER LIFICATHOMN: éonsitucted andfor
accupt rosponstbility for construction of this'well, and 1S comphiance whth an
Washington well construction standards. Materials used and the information
feported above areroe (o my best knowledge and holisf.

Diritlar/Fhginesr Mrainee Sipnamre

///W:a

Driller or Trainee License No.

. S L segus

Tpe of Well ( “x m box)
a"‘] Bacmy .

j}i ueotccn Soil hm ing

»ikoeh wio uunuwnu o\m;

Propelrty Owner __

C' A
i

Lzly f//{f/5617f§’ County_fr f“]‘l 1'!45 "
a4

L-,wNzgg or WWM u

Lat/Long s, t,.r LatDeg _____ Min___ Sec
"LL.EH !2{ % . ) R B b
vang g Min See

Tax Parcet No,

3 ‘(5\ ﬁ‘.am.?i: ..v.:/g/w(

Work/Docommission Start Date

Cased or Uneased Diametor

I trainee, licensed driller’s Signatm'c :.md License Numbes:

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

| Worl/Decommission Compleied Date

3 AT e T
- Qonstruction Design Well Data - o Formatnon Description
| Z
swg Silk,
FHAS
Lobble
i | ys
| 5/ Sael, |
;: cobbS }
, Lo
| i
RECEIVED
MAY 192010
DEPARTHENT OFECOLOGY- ENTRAL REGIOMAL OFACE
SCALE: 1= PAGE ____OF

oy 1L,

LOOIBHY: IS a1 & sl Lpportunity Lmployer



The Department of Ecology does NOT Warranty the Data andlor the Information on this WeII Report.

Please print, sign and

", 9

Construction/Decommission.(“x” in box)
L__‘f Construction 3‘7 ng ‘
Decommlasxon

ORIGINAL INSTALLATION Notice of Initent Number:
o SEOUFUS

FHarTaa st EFR S oS T"?““ﬁ‘?“:f‘k: RAIE=H B ﬁ:’?‘:‘-‘::’*:g:‘:‘"*
FRELIUI IR L IS § LSS | I TV lnie (el Wie d
(SUBMIT ONE WELL REPORT PFER WELL INSTALLED)

Comultmg Firm /{45'- AP Mc’;z ol t":n;‘fy ¢ wz gf

Unique Ecology Well IDTag No.
WELL CONSTRUCTION CERTIFICATION: irconstiucted andfor

accept rcaponsnbmty for constructmn of this’ wcll and its comp!mnce wnh all

Dfitter (1 Eugincer (1 Traince
ame (Print Last, First Name)___é)ééj ) d P / )S‘K’T/

’// = ,«1‘ -

r‘.

Drrities/EPneincer Fivai

ERLS ¥ e .:-:’-l ) l 351G ‘k’d IJIO M|ul4 f'
Dmlvt or Trainee License No. h{t 5 ;3

If trainee, licensed. driller’s Signature andr L‘i/_cené,e Nilmher:

Construction Design

Well Data

return 10 the Department of Ecology

SN w o B ws ;Z fi 22: : ZS

CURRENT l\!ﬁf Ge OF ind Gt MO,
Trpe of Well (“x in box)
7 Resource Praiection
J3 CGieotech Soil Boring
Property Owner

E'A».. A AL
RFivAe 0 \X;l E"\a

city 1S 12124¢

County /1/6 f “)L( "(’ 45

Location /f/f 1/4-1/4 ) 174 Sec 27t | 9w 9

EWM pllor wwm []

Lat/Long (s, t, r Lat Deg Min Sec

P REMEEREST Long Deg Min____ Sec _
Tax Parcel No._ '
Casad orUpgagod Diameter SQ ”””””” Static Lavel fg M

Worl/Decommission Start Date U - 2 (D

Work/Decommnission-Completed Date

A—2-100

Formation Description

anfjm’\té |
gl ol
v’
7

S

RECEIVED
MAY 192010

DEPARTMENT 0F ECOLOGYl CENTRAL REGIONAL OFFCE

SCALE: 1"=

PAGE OF

ECY 050-12 (Rev. 7/05)

Ecology is an Equal-Opportunity Employer




Please print, sign and return 0 the Depaxtment of [:voloqy
"a_dgﬁﬂ gp:gﬁr_: @@t’\'ﬁ”ﬂ"ﬂ‘!‘ﬂﬁk! \\gnyu—u g ﬁt’ﬂﬂﬂ"" i gn omdE Bemiem e dh NF § EO&gi&

AR »

2
(SUBMIT ONE WELL REPORT PER WELL JN ‘s FALLLD)
Co

St
e
o)
o
Q{
o
o
% nstraction/Becommission (“x” in.box) ’Tf:‘ne of Well (“x in box)
2 Conatrnetian ‘ Resonrse Protoction
S [} Decommission 315932 _ Mueotccn Soil Boving
g ORIGINAL INSTALLATION Notice of Intent Number: Property Owner
: ‘l g hﬂ ‘t
W
:g .”"q“]“"g Firm L "\/‘ 6’76’7 L '/’““()' L ‘45"’ - City f//f’/?' 56///9 (,ounty fr fi—( 1"45
g Unique Beology Well IDTag No. e Locution AZUAMAM GAs1aSec 2L Twn LT R (Y.
= WELL CUNSTRUCTION CERNEFICATTIOM: | consiucied andfor LWMAO:' wWwWM ]
12 gccept rosponsibility for consiwuction of this well, and its comphisnce with ait )
C  Washington well construttion standards. Matorials uscd and the information Lat’'Long (s, t, r Lat Deg Min Sec
- repovie pdd-nhove e drmeto, my best l(m)\\vlrcr{?n and hatief, ‘le{ 1 ,' Y T . 4
g : o Loug Lieg  Min RIED
- Saritber {f f':\'igf((ddl'a ?h!f( Tax qu'cef No. '
- '%!—I‘B (Print-Last, First Nonig) __ @ L/i thH e . .t
O pitter /Enginesr /Traines qu {m.,_ T A P 2 Cased or Uneased Dinmator (0 Static Tavel A}/dg .
-g Driller-or Trainee License No. / P{ 7 j ) S Work/Decormdssion Stari Date. “u—1 -/
m - Iy N A ? - 1 " -
3 |If trainee, licensed driller's Signature and [.iq:euse Number:, | Worl/Decommnission Completod Date iU ot / ‘ (O
b . H v
N = )
D 7. . ©
o Construction Design o WellData . Yormation Description
el . ] - & G
=
-} 7 )
= 54/&/ g/ {7
-
5 W fedte /
- R 6K
(@] .
=
N
@
o H
o
=
g
o
O
Q
w
Y
o !
-
: '
Q
£
el
S
o |
Q T
L
(]
g .
= RECEIVED

MAY 192010
! DEPRATHENT O COLOGY - CENTRAL RGIONAL 0

SCALE: 1" PAGE_____OF _

OV AR 5

LOCIBGY 3 an sl Onportunily Sployer

&



ORIGINAL INSTALLAT: ION Notice of 1, Intent Number:

Farmdn g iR sSSsT i s/TInro T wal IRFFTE & r‘ﬂm':“
FRELeINI LS IR s i B IRGF § LR f %N Y e ala PRl WA §
(SUBMIT ONE WELL REPORY PLR WELL INSTALLED)
Constructmn/l)ecommlssmn ("x" in box)
i;é;}vun.,s.n, 50T .

< Decommission 375 92 3

0¢g 3
Comultmg an /'{ﬂ rﬂ!.' M(q R AN 4 g
Unique Ecology Well IDTag No. .

WELL CONSTRUCTION CERTIFICATION: 1 construcied and/or
accept responsibility for construction of this well, and its complisnce with atl
Washington well construc(mn standards. Matcn |als used and the information

vy nl l ‘n\a‘n l-nl (lr;\ l lnxn-

o e Ty
B Oritfer (3 Fugince. (] Traitice W i/
‘g;me (Print-Last, First Name) ) ""V , f / )5{’7—[ N
Drillenfd Pty 4’{ raince St b wiure /"?‘L"“; .(- —— j,""
Driller or Trainee License No. (&) 2

Please print, sign and return 0 the Department o fEcology

Sl Sa e kan Bhe a e

o UNRELIN | 1N

o o inteni o AL 9996

Tpe of Well (“x in box)

4+ ™
LA K("\(!l(( i A0

,g Geotech Soil Boz mg

Property Owaer

i A Ao
FINS i‘bu'v 55

City S

_______ /7

BEWM @_m WWM L_i

If trainee, licensed driller’s Signature and License Number:

Lgt/Long (s, t,r Lat Deg _ Min Sec

§€z§} REQUIREL) Long Deg _ Min Sec -
Tax Parcel No:_

Cgred or Unonged Dismetar \_'“___,_,m Sratic Lovel Aot/
‘Work/Deconunission Start Date L - ( - (2
Work/Decommission Completed Date - /2

U -1

The Department of Ecology does NOT Warranty the Data andlor the Information on this WeII Report.

Construction Design

Well Daj

a Formation Description

|

RECEIVED

sr/

MAY V92010

DEPRRTMENT OF ECOLOGy CENTRAL REGIONAL OFFIE

SCALE: 1"=

PAGE OF

ECY 050-12 (Rav. 7/06)

Ecology is an.Equal Opportunity Employer




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

Eﬁ)&g}:&;l ;:ﬂgmlogy WATER WELL REPORT Notice of Intent LL) [ I3 qCD7

I~
Second Copy - Ownar's Copy STATE OF WASHINGTON unioue wew 1o+ 52
Third Copy - Oriller's Copy Waier Right Parmit No.

¢ ownen: Neme L V1A ]EP Wmu@_ﬂmwa
{2) LOCATION OF WELL: County —&-‘Hiiﬂi———_—— ML %QJM Sscﬁ _&Wﬁ?& L

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

TAX PARCEL NO.: J

(3} PROPOSED USE: Domestic O Industrial O Municipal {10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
‘0 Irrigation O Test Well O Other Formation: Describe by color, character, size of material and structure, and
C DeWater the kind and nature of the material in each stratum penetrated, with at least

(4) TYPE OF WORK:  Owners number of well (if mare than one) one eniry for each change of information. inclicate ail waker sncountanyd.

New well Method: MATERIAL FROM TO

O Deepaned O Dug [0 Bored
O Reconditioned O GCable CJ Driven 10 1‘ A T O =]
1 Decommission atary O Jetted N d +Qr. Cobéls (AL Er mH =l |

) mueusaous Diameter of weil_/£).* £+ inches |- $iar.Cah ALB-mH ! 17

Driled __ SR 5 fest. Depth of complatad wel 26’5 . m‘%%%\’g@ i o 557

(6) CONSTRUCTION DETAILS

Casing Instalied; o L .
& Weided /A © Demfom L2 oo 237 g r . [ 7
O Liner instailed N Oiam. from ft.to ft. 7

O Threaded - - Diam, from ft. to ft. }
Perforations: OYes Xho

Type of perforator used

SIZE of perforations in. by in.

perforations from fi. to ft.

Screens: OvYes Ofdlo O K-Pac Location

Manufacturers Name

Type Model Mo.

Diam.____________Shit Size from ft. to ft.

Diam. Skt Size trom ft. to fl.

GravelFilter packed: (Yes [INo [ Size of gravelisand
Material placed from ft.to ft.

Surface seak: % Yes DNo é_‘a!depth? O+ .
Maiterial used in seal

Did any straia contain unugable wa'?c:r'f“tﬁaa ONe

Type of water? Depth of strata

Method of sealing strata off

{7} PUMP: Manufacturer's Name
Type: H.P.
(8) WATER LEVELS race elevation above mean sea leval ft. / l [8 !:
Static level ’ t;@%r . below top of well  Date Work Started q ln m Completed q Q_
Artesian pressure Ibs. per square inch  Date
Artesian water is controlied by
{Cap, valve, atc.) WELL CONSTRUCTION CERTIFICATION:
() WELLTESTS: Drawdown is amount water level is lowarad baiow static level | constructed and/or accept responsibility for construction of this well, and fis
Was a pump test made? CiYes CONo i by whom? compliance with all Washington well construction standards. Materials usad
a5 a pump N yes, and the information reported abova are trus 10 my best knowledge and belied.
Yield: gal./min. with it. drawdown after hrs. i .
Yield: gal./min. with ft. drawdown atter hra. Type or Print Nam No.
Yield: gal./min, with #1. drawdown atter hes. . {Licensed Drillar/Engineer)

Recovery data (time taken as zero when pump turned off) {water level maasured from
wsn Iop 1o water level}
Water L Water Lavel Time Water Level Drilos SR kgl § .

ﬁS,E __,4,(\ éﬁ__ ‘ (Lcanspd DrlerEnginger) ' ' o

Trainee Name g8 No.
[}

Date Df test

sor s ———mimoin ——amanat . || S50 4y Py NOSDRE 3 B0
Airtest alfmin, with ft. drawdown after. hrs. gt

Artesian fiow gpm. Date .~ {USE ADDITIONAL SHEETS IF NECESSARY)
Tomperature of water_______ Was a chemical analysis made? (JYes JNo

Ecology is an Equal Opportunity and Affirmative Action employer. For speciai
accommodation naeds, contact tha Water Resources Program at (360) 407-
ECY 050-1-20 (11/6) 6600. The TDD nurnber s (360) 407-5006.




File O 1 d First C ith - it
Departoient of keology WATER WELE REPORT Application No.
SecondiCopy — Owner’'s Copy

Third Gopy = Driller’s Copy STATE OF WASHINGTON

Permit No.

3ieson w.,h“

7

(1) OWN;ER:' Name } srion b
&), LOCATION OF WELL: county...... Ki¥%: um

ng* and’ distance from section or subdivigion corncn-' ;

(3) PROPOSED USE Domestic []1 Industrial O . Municipal ']
. Irrigation [J- Test Well (1 Other '~ [0

show thzckness of aquzfers and_the kind and nature of the ‘ma
‘stratum penetrated, With- ‘at least one entry for each, .change. of~;formatzon

= Bored®™ {7 ”
Deepened ' [] o % - - Cable EI - Driven [

_ Reconditioned 1/, /|  Rotary @ Jefted O bm'ld « G ravel s B@ﬂld&fts .> {
P T T A L Gsmanted |
(5) DIMENSIONS: " Diameter of.well : irmehes. | blay. ﬁr@wn ¢ T i

Drilled....

..ft.  Depth of compl{eted: well.... Sandatone . }’,rown; ‘{CB
g m— —T‘\ ) =

(6) CONSTRUCTION DETA'ILS-' S — — A S
Casing installed: : it NV, e

; i .
Threaded (] . 7
Welded EI T <
Perforations: ves @ No D .
Type of perforator used eut‘tin&' torch v o

23

SIZE of perforatlons
perforatlons from' ... R
. perforations from
. perforations from

Screens: .ves 3 No'[X
Manufacturer’s Name
Ty“'?...,,.t - .

A

ieeadl Gl'avel PaCked Yes D Nof - Size of grave}\: ....... ST S
Gravel placed from T Fit: 1o L. I 1 A

Surface seal Yes |

Drd any strata contam unusable -water?
Type of water?._A..t.......v...v.’ ..... Depth of strata
Method- of” seahng strata nﬂ’ .

(7) PUMP Manufacturers Name : .
Type - - i ey

” : ft below top of~we11 Date"
..;.Ibs per, square mch Date

Static: level : )
Artesian pressure lereefede

. . (Cap, valve etc)

--Drawdown 1s-amount—wat elg}§m
’1 statxc level %

Y by -

Work started ‘f

. ft ‘drawdown after W s hrs.v

'.v‘ A . ”»

Y1eld. gal:;/min. with :

” . ”»

»» e » - - RN

Recovery data (time taken as zero when’ pump turned off) (water level
measured from well top t0 water, level)
.

Time Water ,L,e,ve,l i “Time . Water Lepel Trme “Wateri Level k

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

e e e ey e 4 o ——

EE) ‘gal m1n :

Artesxan ﬂow
Temperature of water..

e ————

S. F. No. 7356——03——(Rev 4 71)
&CY-070-28

—




1 | Swrt Card No. Ld’ 4 ?0 S‘,
Departiaotof Eioy WATER WELL REPORT  wwuewawABLSI/IO

et e (2 3 A o L/ STATE OF WASHINGTON oo n oo, ]
5 |~ owen o ERRY SALBBURY e BT L BglaISC Elows Blige WA 0%
' {2) LOCATION OF WELL: County |<IH'|fES -E_lm_f_& ms:_ar__liu.niwu
(28) STREET ADDRESS OF WELL {or noareet acirees) A
: (3) PROPOSED USE: P Domes iy 0 Muncpal O (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
8 o TetWel O Oter O Formeton, Describe by color, character, size of material and 2 ahow Bicknse of &g

and the kind and naturs of the material In each ttratum penetreied, mnummuw
mdinbmlﬂon

{4) TYPE OF WORK: Owner's mmb-r;wwl

compllance with all Washington well construction standards. Materiale vaed and
molnfonmuonr-pomdabwemw.tnmybmwwwld

(8) WELL TESTS: Drawdown (s amount water lovol ia lowsered beiow static level
Wan apump test race? Yes L] Nol[ ]l it yes, by whom?

et
|
Q
23
Q
x
g
0
— (it more than
- Adandoned I Newwsl D Mathod. Dug O
= Deepened [ Cable [
jo Recondrtioned (] Flomi
;g (5) DIMENSIONS: ODiamets of wel [
=] Orllled fost Depth of compieted well m
(3
£ (8) CONSTRUCTION DETAILS: ¥ 21K
° Casing intallc: :g — n.wJ:-1-7 r WLI‘ :hﬁs_'—_—d“m 33C
!“E Unormlhllod Dlam. from o SWRn &Am M m
| o= * Diam. from " to n
@ ClA) GRAVEL m 7/ |
£ Perforstions: YeuTN _ No _Sem.tm m :
= Type of perforamor used 74 ™m (27
= SIZE of perlorations ___ Y £ in. 9
(o] m (U 3
}% m p-‘louﬁonnfral!__m__ﬁ ] r \1 e ‘ME w‘m M 2
= —____ periorations fom n —d&, Bﬁ
g periorations from . t (‘4!‘ m 376 - 8c
et Screens: Yu[:] NoD
8 Manufacturer s Name
Type Model No.
g Oiam. ______ Skotsize from ft. to, n
et Diam ____ Skisuze from ft. to L L
a Gravel packed: Yes [ no [J Size of gravel - E iR g v B0
g Gravel piaced from o r U= A A S
© N
= Suace seal: Yee B No (]  Tgwhardepn?r __ JFO0 n
© Matorial used in seal fum.b_. -  + =]
.g DK sny strata contan urusabie water? Yes (1 o [
= Type of waier? Depth of strats DESARTF N L T~
IO Method of seating struta off . CENTra s = -
=
PP (M) PUMP:  Manutactrer's Name
Q Type: H.P.
3 (8) WATER LEVELS: Lundsurisce sievaticn woksarma_S=17° T4 16 coms L—1-T w__
. sucwni_ 2S5 3 A belowtop ofwel Oute _{ . ) - fg
- Acan prosmre be. por stoar et Dum ' | WELL CONSTRUCTOR CERTIFICATION:
_g Atsaian waier 8 oy ] ) construcled end/or accept responaibility for construction of this wedl, and s
g
Ll
Y
(]
k=
c
a
£
el
| .
o
Q.
@
(]
Q
i
-

Yod __ gat/min wih 1t crawdown after bew.
" - -« o " 4
Pscavery iat [he aken e r0 whar purmp bimed of) (wete evel e rom wel (Signed) m%m,__mmLLaL
Time Warter Level Time Water Lovel Time Watar ¢ svel c .
No. 39K\ Das___J - 2O- '14.19__
A
peeprren (USE ADDITIONAL SHEETS IF NECESSARY}
Ballor tes) oal./min. with fdawdownater __ __hr.
Airioel 45 gal /un. with seem set at I for fu— Ecology is an Equal Opportunity and Affirmativa Action empioyer. For spe-
Antesian flow gpm. Date clsl accommodation needs, contact the Water Resources Program at (208)
Tomperature of water Was & chemical analysis mede? Yes ] N O 407-6600. The TOD number is (208) 407-6006.
ECY 050-1:20 (#53) " 't o~ 0




‘Trainee's Ecology License No.

Reason/Source of Change (Required)

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

WELL L.LOG 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: lﬁCRO [JERO [IJNWRO [JSWRO

Type of Well: []Water []Resource

Notice of Intent: Ecology Well ID Tag No.

Property (Well) Owner's Name
Well Street Address

City v County A 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

Horiz_ontal‘ Collection Method Code

Tax Parcel No

Type of Work: [[] New Well [ ] Reconditioned [] Deepened
Well Log Received Date  / /

Well Diameter __ (in inches). Well Depth (in feet) Well Completed Date  / /

Driller's Ecology License No.

TAERNAL (ORZECTION - TMAESE WNGHANEED

Signature of Well Log Tracker (Required) EG ' _Date 3 ,O <

Imaging Well Log Phase 11 — Change Form
ECY-WR-WLCF Rev. 10/02/02




Fie Oﬂﬂafomfo;;ﬂm , WATER, w-m REPOR Application No. ...
Third Copy - Driiers Copy ' STAYE OF m o Permit No. ... O Y- --?4 803 F
(1) OWNER: wume. (L4007 KPRY)
(2) LOCATION OF County. At llan
ing and distance from section or subdivision corner E.n
(3) PROPOSED USE: Domestic [1 Industrial 0 Municipal 0 | (10) WELL LOG: 4
l.rrunuoap Test Well [1 Othar o m.uon: Dlu;"l-bc s Wﬁﬁﬁ'}:ﬁu“ ':;"‘"';.',:Eﬁ
(4) TYPE OF WORK: (e o ata s o s resnnnee —_ EATERIAL TR
:::,:: g :xu Um/numg Ctueu‘f gravel - coblles | 0 |s2o
Recondttioned [J Rotary @ Jetted [ S0P ¥ Broksw BasalfF /reo | Zro
(5) DIMENSIONS (2 water bearis
J Diameter of well .. L25 inches. P S20 ?Yo
Drilled. . 72¢€ __#t. Depth of complated wall. 208 gt _A‘lEP:;-r oc 3‘5 Yo | ¥ 5[.—5—'
(6) CONSTRUCTION DETAILS: ﬁﬁ_’ £asa H s S35
Casing Installed: /2. - piam. trom .. ©... #t. 0 L 28 1. Bl sha S
Threaded g/ L. Diam, trom ...C.. ft. o T T w, '—-H-:-ﬁ-d nsa H- - -] m_és_i
slded ™ ! i -’—LLZ@:.AE;’!_-L'AL; Wy
W Diam. from ft. to n TR, Al _ﬁﬂm ”

Perforations: vy, u/ NeO___

Type of pertorstor Terch -

BIZE of perforstisns 3 in. by ... .

5.9 .. perforations trom ... 22 a o .22% n

.............. . parforations from ft. to .

............ perforations from ft. to .
Screemis: Yo Mo m/

Manufacturer'’s Name.

Type Modal No

Diam. .ooen. Hiot sine from ft. to f®t.

Diam. ... Blot size from #®t to n
Gravel packed: yuq No @ Busotgravel: ...

Gravel placed from ft. to n.

Surface seal: ve " No O To what deptn? .25 &
Material used in seal .S €81 JUE_
Did any strata contain unusable water? Yes OO No 31
Type of water?e— . Dapth of strata .
Method of ssaling strate off

(T) PUMP: )anutacturer's Name.

Type: Hy : _
Lo o
(8) WATER LE'XELS: above mean sea [ . 3 1’T ' f A A
suatic tovel L% £t balow top of wall Date.. . i CJ Ly
Artesian pressur® . ... _Ibs. par square inch Date..___ J Ui"....._
water 1a con s (Cap, valve, 415 ___1:’.55'.'?11 i

(’) WELL TESTS: Drawdown U mu.ntl.wvadm lovel s - —
Wasapumptesi made?t Yes [0 No(O U rym bywhom). ... -
Yield: gal/min. with ft. drawdown after nrs. | WELL D) '8 STATEMENT:

This well was drilled under my jurisdiction and this report is
" " - trus to the best of my knowledge and belief.

Rmvmﬂh&mﬂ:mwwn:md)wlmw ' ac Dr, ”"’q C"'
Tims Water Lewel | Time 'stey Time ster Lowed- JLII..P l"llll.ll'-.- CType or prT)
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;.IMMUM

et
—
O
o
Q
(14
g
L
=
=~
c
o
c
)
k=]
(1]
£
—
&
£
Q
=
il
—
O
]
g
c
(]
]
et
1]
(]
Q
=
il
=
il
c
]
—
—
2
[
O
=
)]
Q
O
©
>
(=]
L)
O
Q
L
Y
o
L =
c
Q
£
il
—
]
o
Q
(]
Q
=
[
o3
Q
(]
Q
=
- -

(Well Driller)
.. DaseMBry J I 1930
ECY 080-1-20 l/bK l.ead] 4



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Repq'rt.
4 _ C .

_ Third Copy — Driller’s Copy

Flle Original and First Copy with
Department of Ecology

Second Copy — Owner’s Copy

A s

WATER WELL REPORT

STATE OF WASHINGTON

UNIQUE WELL LD. # o, j

ofdy

AKX LIS

Water Right Permit No.

\
K,
:
3
g
3

- '
’ g . \

o [ S, ZEE L SE R P L,

(2) LOCATION OF WELL: caury _£7,’ M, fos

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

S‘f’: 1/4&@ 1/4SecZZ / /NRKA::VM |
Kd H

ffih(’)! La

V < = . . 7
(3). PROPOSED USE: /% Domestic ', |nqysyial [ Municipal (] (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
0 g g:%;g: Test Welt [ Other (m] Formation_: Describe by color, charamgr, ;ize of material and structure, r:md show thickness of aquifers
and the kind and nature of the | in each st P d, with at least one entry for each
- change of information.
(4) TYPE OF WORK: Qwner's number of well
(1f more than one) MATERIAL- FROM To
Abandoned [J -New well Dd - Method: Dug O Bored (J
Deepened ] Cable O Driven [} . .
Reconditioned O} Rotary - Jetted (J ﬁ) 0 5 A , / ) ',y
(5) DIMENSIONS: _Diameter of wel [= inches.
Drilled feet. Depth of completed well /? fale) ft. / ) l/‘() uJ [N (, / o:cj q' C} Yol -e_/ $/ X /

CONSTRUCTION DETAILS:

Casing Installed: L, . * Diam:from % 2t / Zi ot
: * Diam.fom— / C t.10 .

(6)

S CK g Bran Tla L PTTE

J
ﬁr‘ﬂp/vx C/au Z’ C) ra._(/té/(

Welded
%_l}r‘\reegg:éa Ib%- " Diam:from ft. to, ft. ,/ ,’; é‘ ./ 5?7
Perforations: Yes (] No B[ _/()Q,Ca / A /5’ 7 Loﬁ( . /S / / b2
'Type'o'fperforator used : Ll ' ﬂ/_ A jrm Lo . v
" SIZE of perforations in. by : in. \~ » Gj’ . T ]
prrts o e o SRy Brage |[7F[2E0
perforations from ft. to ft. (7 / Py ) v e b .
perforaions from e (Ot ls ly Brov i 20l 2//
Screens: YesD'iNog (/ f 1ZAm~€ ?’féiom
) Manufacturer's Name :
{7 Tree , : Model No. B u/A C/(au 27/ 1292
- 7 Diam, Slot size from ft. to ft. ‘
Diam. ____ Slotsize from ftto v Ko u; )\ Sa uul S)Lm ne 792 |05
Gravel packed: Yes O N Z[ Size of gravel 7CA (? /) @&5 ~ :
Gravel placed from - _fRto fl. I?
- =
‘Surface seal: Yes No To what depth? __ ¢ 7 S, 1 "] i B (L’ B -
Material used in seal .%p rTo nite I [pff "= U j§ ff,., 2
Did any strata contain unusable water? Yes [ ] No E’ fw_{/_%p ‘*-ﬁ 1
Type of water? Depth of strata [J = 5_»(\ A '} [§ fl"
Method of sealing strata off ! L . i ‘v :
4 ,,
(7) PUMP: ManusfactwersName | T £ WAL REC;K.F Lol GGy 3 .
. . - o 3 1
Type: H.P. A:"‘ e i PN oy ol
(8) WATER LEVELS: Land-surface elevation . Work Started fj - [( 19, Completed _ 7~ { & .19
ve mean sea level ~ [ ft. L

20

Artesian pressure

Static level

ft. below top of welt Date g /<

Ibs. per square inch Date

Artesian water is controlied by .-
o (Cap, valve, otc.)

-
(-]
~

WELL TESTS: Drawdown is amount water leve! is lowered below static level
Was a pump test made? Yes D N
Yield: -_gal./min. with-

. if yes, by whom?
ft. drawdown after

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
7 -
Date of test :
Bailer test gal./min. with ft. drawdown after _hrs.
 Airtest gal./min. with stem set at_ 2. ft. for j hrs.
Artesian flow : i g:p-m. - Date
Temperature of water Was a chemical analysis made? Yes [] - NO',’X

ECY 050-1-20 (9/93) * * t

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.

“ . . .
NAMEZ;Z&{ k!-_—flﬂf '@E //[ ?
(PERSON, FIRM, OR TlON)’ "(TYPE OR P} INT}

Address q ‘(S\ 5 774\ e Cire QUL Q(_

(Signed) License No. Z [¢ ig

. (WELL DRILLER) ;
Contractor's : i«
Registration '8 9'. /3 00
No. C Agze C' , 19 ?

(USE ADDITIONAL SHEETS IF NECESSARY)

Ecology is an Equal Opportunity and Affirmative Action employer. For spe-
cial accommodation needs, contact the Water Resources Program at (206)
407-6600. The TDD number is (206) 407-6006. .




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

File Original and Flrst Copy with

Departmeest of Ecology | WATER WELL REPORT Application No.
Third Copy — Driller's Copy o STATE OF WASHINGTON Permit No. ... . oo
(1) OWNER: wame.Mr.. & Mrs. Donald _Rb 4, Box 216 Ellensburg

i LOCATION OF WELL: couny. Yakima e BYUE St 5022 7. 19N R 18VM
Bearing and distance from section or subdivision corner Sun Fast Development

=
(3) PROPOSED USE: Domastic* Industrial [J Munteipal [J | (10) WELL LOG:

Irrigation [] Test Well J Other [J § Formation: Describe bzl color, character, size of material and structure, and

show thicknesr of aquifers and the kind and nature of the material in sach
(4) TYPE OF WORK: Owners number of well '

m penetrated, unth at least one entry for each ch.angc of formation.

Broken rock brn YH

(if mgre than on€).... ...t MATERIAL FROM TO
New well ﬁ Method: Dug a Bored O X
Deepened cable 0 Drvenp | Top Soil - brn 8 0 1.
Reconditioned [ Rotary A, Jetted 0 | Hard pan boulders brn H 1111
4 Yall 1
(5) DIMENSIONS: Dlameter ot weil (2. go= | B M o - S
prited.. /@ ..t  Depth of completed well..... L@.0... & ; o s
Sandstone white M 142 60. -
(6) CONSTRUCTION DETAILS: + 197 _
CaSing installed: k" Dlam. from 4 ft. to ﬁ-{ﬂ BI—Qkﬂﬂ—I'—O—Ck—&nd_c.l&y__b.an 1 !74'_

H\
IS
=i

L
in
~

Threaded [] ' Diam. from ...
Weldedq' " DHam. from ... A - -—
Hole is caving, had to run casing
Perforations: ve¥, moO perforated from 114 to 154 fk.- |
Type of Peﬂoramﬁlﬂﬂ' % CJ\ w h e n " i . ‘;.h
f perforations ... .50 & .. ...
gbpe perto::t.:lom from .00 L 50 1/8" X 6" SlOtS

6x8 packer set at 9. ft.

........................ perforations from ...
... perforations from

Broken rock & shale brn H [152 140

Screens: yes0  No - A
Manufacturer's Nam
TYDPE..cooooocns . Model No... e 1_5_&'01!] at 160 ft.
Diam. .......... Slot size .. ... from ... ff. to ... 1t SHL 96 - 6 ft a
Diam. .......... Slot size .. ... from ... It to .. ft.

Cased 154 ft. with é inch St-&a.'L_c.T,S.i.n
Gravel packed: ve; O No[ﬂ Size of gravel: ... |Potp] depth of ;Lre]] i 15?_:60 £, &~

Gravel placed from ..o Dol ft. to ... - 1.

Surface seal: Yes% Noﬁ o (ST . - —_
.Materia! used in Yeal ;O

Did any strata contain unuuble water? Yes (] No

Type of water?. e - Depth of strata..........cooceceammis
Method of sealing strata off ... e prvoeen
(7) PUMP: manufacturer's Name...........oooon.
WD L et s e s e HP _

(3) WATER VELS: Land-surface eleyation

above mean sea level. ...

Statle level ... 0. ¥ 80 .. At. below top of well q.te....
Artesian Dressure ... 1be. per square inch Date..... ...
Artesian water is controlled by

(Cap, valve, etc.)

(9) WELL TESTS:  DUNSTLemott e ive , - —
Was a pump test made? Yes[J No [] If yes, by Whom?. ..o, Worx d-"BJ'M85——' 19........ Completed mgﬂ" 1.
yield: /& gal/min. with - ft. drawdown after hrs. | WELL DRILLER’S STATEMENT:

- I’J B I 1\'@‘[—" -’ - This well was drilled under my jurisdiction and this report is

o trye to the best of my knowledge and belicf.
Recovery data (time taken as zero when )pump turned off) (water level

measured from well top to water lavel NAME RIEBE WELL DRILLING

Time Water Level | Time Water Level .E“T!‘T".ﬁ Water Level - (Pmon A or corporation) (Typeorprlnt)
R _ T | Address.. 003, B Nob Hill Blvd,
Date of test o Z ;

Bnﬂer. testee ﬂj_ﬂ.mm after.__.... .. hrs, (Well Drille¥’

Artesian flow.__.. 1AL ¥ E— Date.__j :

'I'emp::ltu:e ot watefl-ete b mmlﬁ md‘! Yo O m-ﬁ License No_ Q422 .. .Date 8/26/8B5 .., 19...
NTRAL MEGION 0 Jr. led A/ Ba b Br, Ao A/

{USE ADDITIONAL SHEETS IF NECESSARY
ECY D50-1-20 ’.3



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

"‘_-\

File Original and First Copy with
Departmgnt of Ecol

Bernd My oLy s Copy
mrdC!opy Drille r‘aCopr

WATER WELL REPORT
STATE OF WASHINGTON

Application No. .....J.. v

Permit No. . ... .

(1) OWNER: Name.Mp.. & Mrg. Dongld McLaughl Afues Rt 4, Box 216 . E llenaburg ....................

"} LOCATION OF WELL: county.. Yakima

ar 3 and dhunel from section or lubdlvh-inn corner Sun Enst. Develo gment

(3) PROPOSED USE: nom..uewﬁ. Industrial O Municipal O
Irvigation [J Test Well [ Other [m]

Owner's number of ‘rell ,
74 re than one). JRVRTRI. S

(4) TYPE OF WORK:
New wull

Despaned
Reconditionad (]

(5) DIMENSIONS: Dismaeter Q...
—ft.  Depth of eu::h't:: well..... Jﬁﬂ

Drilled.... £.00..
(6) CONSTRUCTION DETAILS:

Casing installed: _b
Threaded [
wau-aq

trom c.ef__ a0 ASY o

Dhm trom ..o I O e R,
"' Diam. from . ._...ﬁ.to .

.!imEJ/ Y Sec22.. T 10N, R.__J BV

———

(10) WELL LOG:

Format) Describs materia structure, on
nhawlh?&uno!q:imndlhhud'm:&uuo!tmmwhmh
at least one entry for each change of formation.
MATERIAL PROM | TO
Top Soil brn S (o] 1
Hard pan boulders brn H 1 11
Yellow clay S 111 14
b . A
Brown clay S 114 & -
14 4
Sandstone —white M2 160 -
L 97 _
Broken rock and clay brn H |97 VYR
Broken rock brn VB 1144 115

Perioratlons Ves

m. . _ymfb_&_d’ o

Bole ig caving. hed to rup ocgaingl
perforated from 114 to 154 f%.
n

perforations F in. 5Q ] (B“ X E" lot (Lh
. perforations from 2.0 ) .. ﬂ to . _&X .
s perforations from . to . éx.a_p_ﬁ.ckﬁr set at 94 f+t.
[OOSR perforations from ft. to .
S A - |Broken rock & shala brn H 154 | 140
Ccreens. a8 o
e turers ¥ e T _.15_gpm at 160 ft.
Diam. ........ Slot sgire from | 8 - QU , 96 6 ft‘
b o 7T V——— Slot size from ft. to ft.
Gravel packed: vea g  No Size of gravel: o LTDtE] lapth of : 11 1s 160 8 I
Gravel placed from fit. to ®t. :
Surface seal: ves No hat d J_-_ e R —_—
Material used in ..._ﬁ,. ip#{.
Did any strata contain unusable water? Yo OO No
Type of watert Bepth of strata_.
I ————————
Method of sealing strata off T n\'\'ﬂr‘-”“?
(1) PUMP: manutacturer's Nama. , EAVA. !
Type: BP | Y
U oEC T 31086
(8) WATER precoe iy o S IR
Statie level ... L. zé_nmwwunu DAt - LIy .
Artesian pressure ... _ ——Ibs. per squars Inch Date....____ . uE Al 1

Artesian water ls controlled by

(Cap, valve, stc.)

(9) WELL TESTS:  Drewdown i

Was apump test made? Yes [0 No O If yes by whomtoo.vie oo
Yield: /c,‘" gal./min. with ft. drawdown after

bu Atrl“(’—-l—- - -

t water Jevel in
level

Bceove data {Hime taken as 3erv When turned off
i34 { top $o water 1 )pump ) (water level

Time  Water Level | Towe  Water Leos] Time . Water Levet . | NAME
— !—eh'? DL :-'-r:"v}
IR EUS G B
! ‘ L et
| ) !
= R O, |
Bailer test.. . g . wdewn after. .. hrs.
Arissian flow. j pm. Date ..
Temperaturs of wa t Yoo [ W
SR s i Y0 x|
REGION S7vt CDr.
(USE ADDITIONAL SHEETS IF NECESSAKY
ECY 050-1-20

= W ol W A
I A e "R

Work starte B/21/85 . w . Competss R/23/R5 w
WELL DRILLER'S STATEMENT:

This well was drilled und urisdi report
huetothebectofmyk:gwmindbefi‘:onmm i

RIEBE WELL DRILLING
Pefeon, firm, or ¢orparation) (TyDs er print)

1503 E. Nob Hill Blwud.

”ﬂ‘yé’ Babg:,aﬁjy T

-



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

E Vo = B Yy~ Sl —NF~Jy-wjpg—Sw fy— M"?‘"“"’/pﬂ%l&" IIfIVP/S'EW/v

Eopartatont of gy (0 WATER WELL REPORT Avplteation No. o fflore
Thisd Copy — Driliers Copy STATE OF WAESRINGTON PamtNo. ... ..Qf ...

(1) OWNER: ...,,,Aegng,d./ Ploce ascreaefY-BYI23A ~ Ll o
\ LOCATION OF WELL: - come... FaZlits. .,___5.'!'5!!!:3:"‘45. =IWK SE v ME vsec® % 1 id n nj@Ewant}
Burl_;! and distance from section or subdivision corner — 1 c

(3) PROPOSED USE: Domestic & ndustrial [ sumtapmt 1 | (10) WELL LOG:

Urigation (J Test Well [J Other Formation: Describe b material structu
] g tow thlckm:l of %é‘."ﬁ'm"’.‘ﬁ.’“&‘:& c'-if; s of m“:uum o oaoh
(4) TYPE OF WORK: Quers number of well :

m penetrated, h at ieast ore entry for sach cw of formation.
Newwell [0 Method: Dug [  Bored O MA
W Wi 7 - n
Deepened 0O Cable [] Driven oD Sol
Reconditioned [ Roary @ Jetea O | _RAVEL MED /CLaw Re A

FROM
&)
i
CLAYy REN | 'Seri mepn [720 127
(5) gﬂud SSNS‘:"bB Diameter of well ........| 290

It Depth of completed well g.\".l _3_‘1_%
(6) CONSTRUCTION DETAILS: wfi_s_qg_.qew 20y % —
f'

Casing installed: & - piam, trom ... 1 10 3HY & 2
Threaded [] ' Dlnm from ft. to #®.
Walded 7  ..__...” Diam. from .......... & to ®, a
Perforations: yup Nog
Type of parforator used
SIZE of perforations in. by in.
. rrerweeee pETTOrations from ft. to %,
rrrmemecsemeeees pTorations from ft. to ®n.
O perforstions from M. to it

Screens: yag Nog”

i &  Msoutacturers Name. =
i s, — REGEHVED
from .

Diam. .coime...e .. Slot size ft. to 7t
Diam. ............. Slot size .. trom ft. to f*®t 9_,1
: NOV_18 1 :
Gpvol packed: Y3 No@ Size of gravels ... NOV .
~g' Gravael placed from ft. to ft. [\T OF EuULJ JY
Surface seal: v gr” Norl To what aeptnt .G . GE ey st CFSICE
“Material used in seal...
Did any strata conuln u.nuuhh water? Yes O No O
Type of water?.. . .. Depth of strata... ... .
Method of sealing straty oft. —
(7) PUMP: aanutacturer's Name w
Type: HP J‘H
(8) WATER LEVELS: mmm_;‘.ﬂ“{:vﬂaﬂ m_" N
Static level :L?)b 1t below top of well Date.. [[@7 . -
Artesian pressure ... ~1bs. per square inch Date.... ... _ .. . T

Artesian water is contrallad by.

(Cap, valve, ete.)

(9) WELL TESTS: ,Bn,,:m,“h,,"n,ﬁgg*lvm lavel 4 ] _[ [“ o) ——TE -

Was a pump test madet Yes [} No If yus, by whom?.._ I,

¥lad: gal/min. with ft. drawdown after nrs. | WELL DBILLER’S STATEMENT: . 7"

'I'hnwellwudr!lledundar urisdi mlndthlsrepm't
" truetothehutotmyknowladiemnjnd - ts

Recovery data (umtlkenumthmpumpmom ("l‘llrknl
meagured from wull top to water level) ,
Téme  Water Level | Time Water Lavel | Téme  Water Lavel NAME B’t BLL)E,\. ],or et ] i MQ: ;_.__,:. il

.................... Mmgl_ '7 Doy (n,G’O A.. VAK;mA Mﬂ
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