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ABSTRACT

A CONCEPTUAL FRAMEWORK FOR MANAGED AQUIFER RECHARGE IN THE

COLUMBIA RIVER BASALTS OF THE LOWER YAKIMA RIVER BASIN

by
Bethany Kharrazi

May 2023

In the Yakima River Basin in south-central Washington, increasing demands for water,
overallocation of surface water, and a changing climate are leading to a loss of water storage and
increasing water deficits in drought years. A warming climate has reduced snowpack in the
Cascade Range, a vital reservoir for the irrigated agricultural industry which supports the basin’s
economy. Managed aquifer recharge (MAR) is a sustainable and cost-effective approach for
securing water supply by storing water underground for recovery during drought. Diminishing
groundwater levels in regional basalt aquifers over the last several decades suggest there is

significant storage available for intentional recharge of these aquifers.

This study focuses on the areas around Rattlesnake Ridge east of Yakima, Washington.
The region consists of east-west trending folds and faults of the Yakima Fold Belt with bedrock
composed of the Grande Ronde, Wanapum, and Saddle Mountain formations of the Columbia
River Basalt Group, and sedimentary interbeds of the Ellensburg Formation. The basalt aquifers
are targets for MAR due to the immense thicknesses and vast spatial extent of the formations, the
water-bearing vesicular flow tops and interbeds, and the structural controls of the Yakima Fold

Belt.

il



Informed by the 2011 study of the Columbia Plateau Regional Aquifer System by the
U.S. Geological Survey, this research quantifies the groundwater storage available for MAR in
the Wanapum and Saddle Mountain Basalt aquifers through reconstructions of subsurface
stratigraphy and analysis of historical groundwater level changes. This research finds that there
has been nearly 100,000 acre-feet of groundwater storage lost annually in the basalt aquifers of
the study area in the last fifty years. Because the Wanapum aquifer is thickest (typically over
1,000 ft thick) and experienced the most groundwater storage loss, it is the best candidate for

MAR in the study area, although all basalt aquifers are suitable for a successful MAR program.
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CHAPTER I
INTRODUCTION

For nearly 200 years, agriculture has played a prominent role in modifying cultural
landscapes and increasing pressures on water supplies in the Yakima River Basin. This chapter
outlines a brief history of water use in the basin to show the significance and purpose of this
thesis research and contextualize how this study informs water security efforts at the local and

watershed scale.
The Yakima River Basin

The Yakima River Basin is a 6,155 mi? subbasin in south-central Washington.' The
watershed is located within the greater Columbia River Basin which spans 258,000 mi? of North
America including two Canadian provinces and seven U.S. states. The Yakima River flows for
about 215 miles from the headwaters in the Cascade Range (8,184 ft above mean sea level) to the
confluence with the Columbia River (340 ft above mean sea level). The geology includes the
Columbia River Basalt Group with interbedded sediments of the Ellensburg Formation.
Tectonically driven compression forms the Yakima Fold Belt which controls the topography and

groundwater movement in the southern part of the basin.

The northern section of the watershed is called the upper basin and is mainly used for
timber, cattle, recreation, hay cultivation, and fish and wildlife habitat, while the lower basin to
the south is mostly used for agriculture (Anderson et al., 2009). The lower basin supports the

watershed’s $4.5 billion irrigated agricultural economy and about 45,000 jobs. The Yakima

! Imperial units are used in this thesis to be consistent with local and national water resources data.



River Basin is not only the nation’s leader in hops production, but also harvests other high-value
crops like wine grapes, grains, vegetables, orchard crops, and dairy products. Other notable crops
are apples, alfalfa, and corn, which in combination with hops demand the most from irrigation

(McKinley and Sandison, 2012).

Mean annual precipitation in the alpine upper basin is about 140 in, while the arid lower
basin receives only 6 to 9 in of precipitation every year (Figure 1). The uneven distribution of
precipitation results in a prominent upstream-downstream hierarchy (Gibson and Campana,
2018) where the lower basin is dependent on water supplied from the upper basin. Very little
precipitation is available to naturally recharge the groundwater aquifers of the lower basin which

are exploited annually, mainly for irrigation (Vaccaro and Olsen, 2007).
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Figure 1. Mean annual precipitation (in) in the Yakima River Basin. Figure from Vaccaro and

Olsen (2007).

Development of Agriculture

The Yakima River Basin had not always been an agriculturally productive region. Before

white settlement, the native peoples of the Columbia Plateau, including the Yakama people,

inhabited the area for about 11,500 years. Their subsistence involved hunting, fishing, and

foraging, as well as trading between tribes. Before Euro-Americans physically arrived in the

basin, their foreign diseases spread west, causing high rates of Native American mortality. By



the early 19" century, white explorers, militaries, missionaries, and later, cattlemen and miners
(Vaccaro and Olsen, 2007) settled in the basin. With their prospects for homesteading, they
brought new ideas that conflicted with the existing ideologies of the native peoples. Where the
native inhabitants viewed their surroundings as nature, white settlers viewed their surroundings
(including the native people) as a series of resources that could be exploited for capital gain. By
the mid-1800s, agriculture became the foundation upon which white settlers established and
maintained control over the Native Plateau peoples. Encompassing the ideals of private property,
cultivation, and market economies (Wester, 2014), farming was consistently used in assimilation

efforts and transformed the ecology of the Yakima River Basin.

As Federal Indian policy toward native peoples shifted from coexistence to removal and
assimilation (Wrone, 1986), a treaty was necessary to establish and protect native rights. The
Yakama Nation Treaty of 1855 established reservation and territory land for fourteen bands and
tribes of Native Plateau peoples, as well as fishing, hunting, and gathering rights which are still

recognized today.

For non-Indians, displacing native people to the Yakima Indian Reservation was not
enough. With the authorization of the Dawes Act in the 1880s, federal control over reservation
lands strengthened and farming became the cornerstone of civilization and assimilation efforts.
School farms were developed to promote agriculture by separating children from their families
and turning them against their culture, field matrons patrolled reservation lands to assimilate
native women into farming lifestyles, forced farming made Yakama people into laborers, and
federal allotments of reservation land bound them to the Euro-American ideology of private
property (Wester, 2014; Shellenberger, 2023). These techniques worked to strip the land and

identity from the Yakama and annihilated their ability to control their own resources. However,



with little water to support cultivation on arid reservation lands, these federal efforts failed to
transform large numbers of Yakama people into farmers, although few developed successful

ranches (Wester, 2014).
Irrigation and Surface Water Allocation

Irrigation was necessary for agricultural success in the lower basin. Starting on a small
scale in 1848, white missionaries diverted surface water for wheat, hay, and vegetable crop
production (Wester, 2014). It didn’t take long for irrigation to be widely adopted. By the 1880s,
the first canal systems were built, and the city of Yakima was established and then moved
several miles north for access to the Northern Pacific Railway, enabling the transportation of
agricultural goods. As canals were constructed, farmers and land began to organize into
irrigation companies and districts (Pfaff, 2001). By the turn of the century, Yakima County had
the largest canal system in Washington, tripling the acreage of irrigated land in just 10 years
(Pfaff, 2001) to about 120,000 total acres (Parker and Storey, 1913; Bureau of Reclamation,

1999).

As irrigation became more widespread, colonial interventions on indigenous landscapes
and culture persisted. To make capital out of uncultivated reservation lands, allotment
regulations intensified. If land allotments were not used “productively,” regulations allowed
them to be leased or sold to non-Indians (Wester, 2014). This resulted in another cycle of non-
Indian homesteading on Yakama lands, as well as the overexploitation of natural resources for

the capital benefit of colonizers.

To keep up with the growing acreage of irrigable lands over the second half of the 19®

century, the federal government began funding large projects to secure water supply for



agriculture. The Yakima Project, authorized in 1905, vastly increased water storage volume in
the Yakima Basin. This was achieved by constructing dams to form five surface reservoirs
(Keechelus, Kachess, Cle Elum, Bumping, and Rimrock water storage facilities). With a total
capacity of about 1.07 million acre-feet of water (McKinley and Sandison, 2012), these
reservoirs still serve the basin today. The Yakima Project is responsible for making the arid
lower basin one of the most agriculturally productive regions in the state (Office of Columbia
River, 2018) and the country (Pfaff, 2001), supporting the irrigation of 465,000 acres (Anderson

et al., 2009).

Despite the enhancement in surface water storage and flow regulation of the Yakima
River and its tributaries, the lower basin remains dependent on snowpack accumulated in the
headwaters in the winters to melt in the spring, releasing large amounts of water from storage in
time for the irrigation season from April to October. Thus, snowpack is considered the “sixth
reservoir’” (McKinley and Sandison, 2012), and undoubtedly the most important for the water

demands in the basin.

Climate changes in the Yakima Basin suggest that water crises are right around the
corner, if not occurring already. Increased air temperatures cause precipitation to fall as rain
rather than snow in the upper basin (McKinley and Sandison, 2012), and drought conditions have
become more frequent in the lower basin (Office of Columbia River, 2018). The Yakima Basin
is expected to experience a 12% decrease in snowpack for a 1°C rise in air temperature, and a
27% decrease in snowpack for a 2°C rise in air temperature (Vano et al., 2010). As snowpack
volume decreases and snowmelt occurs earlier in the season, spring and summer runoff will not

be sufficient for growing municipal and agricultural water demands.



Like with many western states, water rights in Washington were issued on a first-come-
first-served basis. Water rights holders before 1905 were deemed senior water rights holders,
while water rights allotted after 1905 were issued to junior water rights holders. The 1945
Consent Decree, ratified by the District Court of Eastern Washington under Civil Action No. 21,
determined water quantity entitlements by specifying water users as proratable and
nonproratable. Nonproratable users are those with senior water rights who are given priority over
proratable junior water rights holders who receive reduced water supplies (Bureau of
Reclamation, 2012), particularly during drought years (Anderson et al., 2009). From 1992 to
2012, water supply reduction occurred about every four years (McKinley and Sandison, 2012)
and with intensified climate changes to come, prorationing is expected to occur more frequently

and at more extreme measures.
Groundwater Use

Despite costly large-scale efforts like the Yakima Project to secure surface water
supplies, groundwater storage enhancements have been minimal even though groundwater is
being consumed at growing rates and cannot be naturally restored from year to year (Casanova et
al., 2016). Groundwater represents over 90% of Earth’s available freshwater and in many regions
of the world, groundwater use is greater than surface water use (Jakeman et al., 2016). About
3.7x10° acre-feet of groundwater had been extracted globally between 1900 and 2008 (Konikow,
2011) and in climatically dry regions, like the lower Yakima Basin, groundwater is especially

exploited (Dillon et al., 2019).

Annual groundwater pumping in the Yakima Basin has increased by about 270% between
1960 and 2000 (Vaccaro and Sumioka, 2006), partly due to the post-World War II advancements

in well drilling technology (Vaccaro and Olsen, 2007). Most groundwater is used for irrigation



(Figure 2), but other agricultural uses include pre-irrigation, frost and heat protection, and

fertilizer and pesticide application (Vaccaro and Sumioka, 2006).
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Figure 2. Estimated annual groundwater pumpage (acre-feet) in the Yakima Basin, categorized
by water use from 1960 to 2000. Figure from Vaccaro and Sumioka (2006).

Unlike surface water, groundwater issues can go unrecognized because groundwater
processes and storage are hard to observe directly. As a result, they can be difficult to
conceptualize (Jakeman et al., 2016). Compared to surface water resources, groundwater is more
reliable (Fienen and Arshad, 2016), especially for watersheds that rely on snowpack, like the
Yakima River Basin. This is because groundwater is less responsive to short-term climate
fluctuations, like decreased snowpack and drought conditions, since it is buffered from surface
interactions (Fienen and Arshad, 2016). With the growing reliance on groundwater, managing
this resource will require prioritization (Jakeman et al., 2016) and studies like this to investigate

alternative water storage solutions.



The Yakima Basin Integrated Plan

During water shortages, the hardship is not felt equally among water users. To solve this
issue, as well as other water-related concerns in the watershed, the Yakima Basin Integrated Plan
(YBIP) was developed by a variety of basin stakeholders including the Yakama Nation,
irrigators, state and federal government agencies, and fisheries (McKinley and Sandison, 2012).
The YBIP is a watershed-scale water plan to accomplish goals in seven elements (Figure 3):
reservoir fish passage, structural and operational changes to existing facilities, surface water
storage, groundwater storage, habitat and watershed protection enhancement, improved water

conservation, and market reallocation.

This research is funded through the groundwater storage subcommittee of the YBIP as
part of the Rattlesnake Ridge Managed Aquifer Recharge Investigation study. The goal of the
study is to evaluate groundwater storage enhancement in the basalt aquifers within the vicinity of
the Roza Irrigation District (RID) and specifically the Rattlesnake Ridge area (Figure 4) to
supplement water supply for proratable water users in the lower basin. The research presented in
this thesis provides the study with a hydrogeologic framework for assessing the potential for

managed groundwater recharge and storage.



YAKIMA

RIVER BASIN
INTEGRATED
WATER
RESOURCE
MANAGEMENT
PLAN

Structural & Operational Changes

1. Raise the Cle Elum Pool by three
feet to add 14,600 ac-ft in storage
capacity.

2. Modify Kittitas Reclamation District
canals to provide efficiency
savings.

3. Construct a pipeline from Lake
Keechelus to Lake Kachess to
reduce flows and improve habitat
conditions during high flow
releases below Keechelus and
to provide more water storage
in Lake Kachess for downstream
needs.

4. Decrease power generation at
Roza Dam and Chandler power
plant to support outmigration of
juvenile fish.

5. Make efficiency improvements to
the Wapatox Canal.

)
96% %

o e Kittitas County

Yakima County

Provide fish passage at:
Clear Lake
Cle Elum

1.

2.

3. Bumping

4. Tieton (Rimrock)
S.

6.

Kachess

Reservoir Fish Passage

Keechelus

Habitat/Watershed Protection &
R —

1.

N

Implement an agricultural water
conservation program designed to
conserve up to 170,000 acre-feet of
water in good water years.

Create a fund to promote water

use efficiency basin-wide using
voluntary, incentive-based
programs. Focus on outdoor uses
as top priority.

Surface Water Storage

on Lmuma Creek.

190,000 ac-ft.
4. Begin appraisal of potential

‘ r 5IicldtatCounty r

Basin.

1. Protect ~70,000 acres of land by
acquiring high elevation portions of
the watershed and forest and shrub
steppe habitat.

2. Evaluate potential Wilderness,

Wild and Scenic River, and National
Recreation Area designations to
protect streams and habitat.

3.Create a habitat enhancement
program to address reach-level
floodplain restoration priorities and
restore access to key tributaries.

1. Build a 162,500 ac-ft off-channel
surface storage facility at Wymer

2. Access an additional 200,000
ac-ft of water by tapping into
inactive storage at Lake Kachess.

3. Construct a new dam at Bumping
Reservoir to increase capacity to

projects to transfer water from
the Columbia River to the Yakima

Basin-Wide

Market Reallocation

Employ a water market and/or a
water bank to improve water supply
in the Yakima River basin. Market
reallocation would be conducted in
two phases:

The near-term phase would con-
tinue existing water marketing and
banking programs in the basin, but
take additional steps to reduce bar-
riers to water transfers.

The long-term program would focus
on facilitating water transfers be-
tween irrigation districts. This would
allow an irrigation district to fallow
land within the district and lease
water rights for that land outside
the district.

Basin-Wide

Groundwater Storage

1. Construct pilot projects to

evaluate recharging shallow
aquifers via groundwater
infiltration. Full scale
implementation may follow.

. Build an aquifer storage and
recovery facility allowing Yakima
City to withdraw water from the
Naches River during high flow
periods and store it underground
for use during low flow periods.

Figure 3. The seven elements of the Yakima Basin Integrated Plan. This study is a part of the groundwater storage element, boxed in
black. Figure modified from McKinley and Sandison (2012).
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CHAPTER II

BACKGROUND

This chapter presents geologic and hydrogeologic context for this study by providing a
thorough background on managed aquifer recharge, the geologic units, and the structural controls

on groundwater movement in the study area.

Managed Aquifer Recharge

Surface water naturally recharges groundwater aquifers through infiltration. In the lower
Yakima River Basin, water infiltrates into basalt aquifers from the ground surface, usually where
basalt is exposed at ridges or reaches of losing streams. Basalt aquifers can also be recharged by
groundwater leaking from overlying sedimentary units. In the valleys on the eastern side of the
Yakima Basin, recharge often occurs through the irrigation of fields (Vaccaro and Olsen, 2007)
replenishing sedimentary aquifers and eventually contributing small amounts of water to the
underlying basalt aquifers (Sleeper, 2020). With little annual precipitation in the lower basin,
these ‘natural’ recharge methods are slow, especially for replenishing deeper basalt units, which

can be storing water that is thousands of years old (Vlassopoulos et al., 2009).

Managed aquifer recharge (MAR) refers to intentionally storing surface water in aquifers
to develop underground reservoirs or provide other environmental benefits like enhancing stream
baseflow (Dillon, 2005; Anderson et al., 2009) and supporting groundwater-dependent aquatic
ecosystems (Sprenger et al., 2017). This study refers to MAR as an “engineering tool” (Gibson
and Campana, 2018) to restore groundwater levels in naturally occurring aquifers that experience

greater rates of groundwater withdrawal than natural recharge.
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British hydrologist Ian Gale coined the term “managed aquifer recharge” in the early
2000s (Dillon et al., 2019). MAR has also been called enhanced recharge, water banking,
suitable underground storage (Dillon, 2005), intentional recharge (Sprenger et al., 2017; Dillon et
al., 2019), injection recharge (Anderson et al., 2009), subsurface injection (Price et al., 1965),
and artificial recharge (Price et al., 1965; Dillon et al., 2019), depending on the methods used. In
MAR, both water quantity (the amount of available storage) and water quality (the chemical
characteristics of combining surface water with existing groundwater) are important (Dillon et
al., 2019) since MAR can be used for drinking water sources and can negatively affect the health

of soils and groundwater supplies if not managed appropriately.

MAR is growing in popularity because it has had positive impacts on communities large
and small. Global MAR capacity has increased from 8.1x10° to 8.1x10° acre-feet/year from 1965
to 2015 (Dillon et al., 2019), but it is not necessarily a new phenomenon. Over 1,000 years ago,
MAR was used in South India, where rainwater was captured in ponds and then percolated into
shallow aquifers used for drinking water (Sakthivadivel, 2007). Today, India still leads the world
in MAR programs (Figure 5), averaging about 2.4x10° acre-feet/year of recharge through
infiltration, with the majority used for agriculture and urban water consumption (Fienen and
Arshad, 2016). In 1955, groundwater recharge wells were used in Israel and because of their
success, 135 wells were recharging 8.1x103 acre-feet/year by 1967 (Harpaz, 1971). The first
wells used for MAR in the U.S. were in the 1950s in southern California where they were used to
mitigate seawater intrusion (Dillon et al., 2019). The first U.S. well field for MAR was in New
Jersey in 1969 and it is still in use today (Dillon et al., 2019). Since then, MAR applications have
rapidly increased. In the U.S., 500 wells and 175 wellfields were in operation in 2016 (Dillon et

al., 2019), with most of the wells used to store and later recover drinking water.
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Figure 5. Global managed aquifer recharge capacity categorized by country from 1965 to 2015.
Figure from Dillon et al. (2019).

Since the 1950s, MAR programs have become more common in Oregon and Washington,
and by 1965 there were MAR systems in many large and small cities including Portland, Oregon,
and Tacoma and Richland in Washington (Price et al., 1965), with many targeting similar basalt
aquifers to this study (Germiat and Flynn, 2005). In 2000, Washington State Legislature
established a new definition of “reservoir” under water rights code RCW 90.03.370 to describe
not only surface water reservoirs but also “any naturally occurring underground geological
formation where water is collected and stored for subsequent use as part of an underground
artificial storage and recovery project” which has given more opportunities for MAR programs

in Washington. Five years later, Chapter 173-157 WAC established water rights and permitting
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guidelines for injection projects (Germiat and Flynn, 2005), putting MAR efforts into large-scale

applications.

Compared to other water storage strategies, like constructing surface water reservoirs, a
MAR program can be more cost-effective and sustainable. Dams built to store surface water can
be vulnerable to water loss through evaporation and are highly influenced by climatic shifts from
year to year, like fluxes in annual precipitation in a watershed (Dillon, 2005). MAR can be used
as a buffer (Dillon et al., 2019) to secure water supplies amidst climate fluctuations in the
Yakima Basin because groundwater storage reservoirs are not as vulnerable to drought

conditions.

Although MAR can be a more suitable water storage option, there can be some
challenges with this type of water storage, like waterlogging and slope instability (Dillon, 2005).
But proper investigations of the geology and hydrogeology to assess MAR feasibility, such as
the research conducted in this project, can help prevent these problems. As it stands, there are
some guidelines available for evaluating MAR feasibility but a universal standard for MAR
investigation methodology does not yet exist (Dillon et al., 2019). This is due to the diverse sets
of lithologies, structural boundaries, watershed sizes, and water qualities unique to various
regions of the world. Dillon et al. (2022) provide five requirements for a successful MAR

project:

1. Sufficient demand for recovered water

2. Adequate source water for recharge

3. Suitable aquifer for storage and recovery

4. Sufficient land area to treat and recover water

5. Capability for effective management
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The study area was chosen for investigating MAR potential because it contains these
elements of a successful MAR program. In drought years, the RID receives junior proratable
water supplies for over 72,000 acres. The district’s water users would benefit from alternative
water supplies to meet their remaining needs in these years. Source water for MAR would be
comprised of water diverted from the Yakima River at the Roza Dam, delivered using the Roza
Irrigation Canal. Since the canal system is already in place, delivering surplus surface water to
MAR recharge sites would be relatively simple. Groundwater level trends suggest that with
decades of groundwater exploitation, there are large amounts of aquifer storage available for
MAR and this thesis provides evidence for this understanding. The water quality of the source
water is generally believed to be compatible with existing groundwater in recharged aquifers, but
like most MAR projects, water will require treatment. Groundwater recovery would only occur
during dry years or state-declared droughts to augment groundwater levels and aquifer
conditions. Shallow aquifer recharge (SAR) and aquifer storage and recovery (ASR) are two

types of MAR applications explored for the study area.

Shallow Aquifer Recharge

Shallow aquifer recharge (SAR) refers to infiltration into a shallow unconfined aquifer
through a permeable ground surface (Sprenger et al., 2017; Gibson and Campana, 2018).
Usually, SAR involves the construction of an infiltration pond or ditch where recharge water can
percolate down into the target aquifer (Figure 6). This MAR technique is popular in Europe
(Dillon, 2005). SAR has also been called enhanced infiltration and aerial recharge (Sprenger et

al., 2017), or surface spreading (Price et al., 1965) in the past.
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Figure 6. Shallow aquifer recharge with passive recovery through an infiltration pond. Figure
from McKinley and Sandison (2012).

Ideal SAR aquifers should be highly permeable, and any overlying sediments should be
good conduits for infiltration into the target aquifer below (Anderson et al., 2009). Despite their
shallow depth, SAR aquifers should be thick enough to store large quantities of water to make
sufficient enhancements to aquifer conditions and water storage. Structural confinements within
the aquifer are necessary if SAR methods are implemented for later recovery. Alternatively, SAR
projects can be designed so that recharge water returns to a surface water body at a desirable

time.

SAR can result in mounding, where the addition of water into the aquifer concentrates in
the subsurface around the infiltration pond area (Gibson and Campana, 2018). While mounding

is to be expected to some degree, long-term mounding would be a major limitation in SAR
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because the mounded groundwater can reach the surface and thus minimize the storage potential

of the aquifer (Gibson and Campana, 2018).

Aquifer Storage and Recovery

Aquifer storage and recovery (ASR), involves injecting recharge water through a well
into a confined aquifer (Gibson and Campana, 2018) and extracting it for later use (Anderson et
al., 2009) (Figure 7). Depending on the recovery well or method of discharge, ASR can be
specified further; ASR refers to injection and recovery from the same well, while aquifer storage
transfer and recovery refers to injection into one well and recovery from a separate well (Dillon,

2005).

Aquifer Storage & Recovery
Pump Recovery ===« Injection Phase

-==-Recovery Phase

stored water stored water

Figure 7. Aquifer storage and recovery through an injection well. Figure from McKinley and
Sandison (2012).

18



While ASR is less costly than building surface reservoirs, this method of MAR remains a
big investment and is more expensive than SAR. Because of this, ASR has only been practiced in
developed countries (Casanova et al., 2016). Costs related to ASR include infrastructure for
obtaining and treating surface water, drilling or retrofitting wells, land acquisition, and
permitting (Anderson et al., 2009). Water rights are necessary for the diversion, storage, and
consumption of recharge water, as modified in water rights code RCW 90.03.370 (McKinley and
Sandison, 2012). With many wells in the study area already completed in target ASR aquifers,
costs can be reduced with well modifications (Anderson et al., 2009), but many wells are nearly
50 years old and may lack efficiency. Despite these costs, ASR is typically preferred as a MAR
method for restoring aquifers in deeper geologic units like the Wanapum Basalts studied in this
project. ASR is also ideal in dry climates where water availability varies seasonally, like in the
Yakima River Basin, where there is excess water for storage during the wet seasons and high

water demand in the dry seasons (Anderson et al., 2009; Sprenger et al., 2017).

Stratigraphy and Hydrogeologic Properties

Flood basalts erupted through fissures in eastern Washington, eastern Oregon, and
western Idaho between 17 and 6 Ma, producing the Columbia River Basalt Group (CRGB) that
covers over 80,000 mi? of these Pacific Northwest states (Reidel et al., 2003, 2013; Vaccaro and
Olsen, 2007; Burns et al., 2011). Volcanism was initiated in the back-arc between the volcanic
Cascade Range and the Rocky Mountains (Camp et al., 2017). Although the fissures were active
for about 10 million years, more than 90% of the basalt erupted in a one-million-year window at
the beginning of flood basalt volcanism (Kasbohm and Schoene, 2018). From oldest to youngest,
the CRBG in the study area consists of the Grande Ronde Basalt, Wanapum Basalt, and Saddle

Mountain Basalt. Because of the large volume and storage capability, the CRBG units are
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considered to be a major regional aquifer system in the U.S. called the Columbia Plateau
Regional Aquifer System (CPRAS). The CPRAS contains productive basalt aquifers used for

drinking water, irrigation, and city water supplies.

The stratigraphic relationship of basalt units and sedimentary interbeds is presented in
Table 1. Sedimentary units interbedded between basalt flows are collectively referred to as the
Lower Ellensburg Formation. These sedimentary units were deposited during times of
quiescence between flood basalt flows (Burns et al., 2011) and serve as stratigraphic marker beds
to differentiate basalt units (Swanson and Wright, 1978). These sediments originated in the
Cascade Range to the west of the study area during hiatuses in flood basalt volcanism. Sediments
were often deposited as mud and debris flows or lahars (Kirk and Mackie, 1993) and
accumulated into thick interbeds in structural depressions (Hansen et al., 1994). In general,
interbeds are fine-grained, inefficient at transmitting water, and thin compared to the basalt flows
(Schmidt et al., 2007). However, the sediment grain sizes, porosities, thicknesses, and lateral
extents of the interbeds vary in the Columbia Plateau and study area due to the duration of

pauses between flood basalt volcanism, Cascade volcanic events, and proximity to source rocks

(Hansen et al., 1994).
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Table 1. Simplified stratigraphy of the Columbia River Basalt Group and Lower Ellensburg

Formation
Era Period Epoch Age (Ma) Formation | Member Description
Holocene Landslide,
Quaternary -
Pleistocene 0-5.6 Overburden flood, loess
Pliocene deposits
Upper Sa(.ldle Elephar'lt Basalt flow
Mountain Mountain
Lower Rattlesnake | Sedimentary
Ellensburg Ridge interbed
L 1
5.6-15.8 ower Sa(.ld © Pomona Basalt flow
Mountain
L dimenta
ower Selah Se. mmentary
Ellensburg interbed
C i L 1
enozoie ower Sa(.ld © Umatilla Basalt flow
Neogene ) Mountain
Miocene
Lower Sedimentary
Mabt .
Ellensburg avion interbed
Wanapum Priest Rapids | Basalt flow
Roza Basalt flow
15.8—-16.1 Lower Sedimentary
k
Ellensburg Squaw Cree interbed
Frenchm:
Wanapum renc. - Basalt flow
Springs
Lower Sedimentary
Ellensburg Vantage interbed
16.1 -16.5 Grande Ronde Basalt flow

Note: Stratigraphy after Kasbohm and Schoene (2018), Reidel et al. (2013), and Bentley et al. (1993).
Units are color-coded with the maps, cross-sections, graphs, and tables in this thesis.

In some regions of the CPRAS and study area, the interbeds of the Lower Ellensburg

Formation can store considerable quantities of groundwater (Schmidt et al., 2007; Burns et al.,

2011) and wells have been drilled to access the resource. However, compared to the CRBG
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aquifer units, these interbeds are only minor aquifers and can even be confining units, or
aquitards, on a regional scale (Burns et al., 2011). Where interbeds are permeable or saturated,
they are vertical extensions, or conduits (McKinley and Sandison, 2012), that transmit water to
underlying basalt aquifers. This project focuses on the Vantage, Squaw Creek, Mabton, Selah,

and Rattlesnake Ridge members of the Lower Ellensburg Formation, from oldest to youngest.

The repeated sequences of basalt and sedimentary layers form a 'layered cake' pattern to
the stratigraphy, with basalt units as thick segments of cake and sedimentary units as the thin
filling to separate them (Figure 8). This allows for the stratigraphy of specific regions of the
Columbia Plateau to be interpreted from well reports and other available information, as done in

this project.

Wellhead

Overburden

Figure 8. Illustration of the stratigraphic “layered cake” sequence of basalt units as cake and
interbedded sediments as filling between them. The icing represents the overburden, and the
candle symbolizes a well that penetrates the subsurface.
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Accounting for about 90% of the volume of the CRBG, the Grande Ronde Basalts (GRB)
are the oldest flood basalt flows and cover about 42,000 mi? (Swanson and Wright, 1978;
Schmidt et al., 2007; Kahle et al., 2009; Burns et al., 2011). In the central region of the Columbia
Plateau, the GRB is more than 15,000 ft thick (Burns et al., 2011). The GRB has a fine-grained
and non-porphyritic texture (Swanson and Wright, 1978) which makes it easy to identify in the
field, although exposures in the study area are infrequent. Because the GRB erupted consistently
and massively in a relatively short window of time from 16.5 to 16.1 Ma (Kasbohm and
Schoene, 2018), sedimentary interbeds are rare and thin where present (Burns et al., 2011). The
GRB are not studied at length in this project because they are deep in the subsurface and there

are only a select number of wells completed in the aquifer.

The Vantage member of the Lower Ellensburg Formation separates the top of the GRB
from the bottom of the Wanapum Basalt. The interbed consists primarily of clay and shale but
can have small amounts of sand (Bingham and Grolier, 1966; Burns et al., 2011). Due to the high
clay content, this interbed is considered a confining later separating the Grande Ronde Basalt
aquifer from the Wanapum Basalt aquifer (Kirk and Mackie, 1993; Hansen et al., 1994). Wells
completed in the GRB have higher head than wells in the Wanapum which indicates that the

Vantage interbed is a confining layer (Kirk and Mackie, 1993).

The Wanapum Basalts (WNB) erupted during a narrow window of time from 16.1 to 15.8
Ma (Kasbohm and Schoene, 2018). While the WNB is less laterally extensive and voluminous
than the GRB (Swanson and Wright, 1978), they comprise 6% of the CRBG. Compared to the
GRB, the WNB are medium-grained (Swanson and Wright, 1978; Hansen et al., 1994) and more
frequently exposed in the study area. The Wanapum aquifer is of particular interest for MAR

through ASR in the study area because the aquifer is confined, productive, primarily used for
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irrigation, and has experienced groundwater level declines (Kirk and Mackie, 1993; Schmidt et
al., 2007). The three members of the WNB studied in this project are the Frenchman Springs,
Roza, and Priest Rapids members, listed from oldest to youngest. The Squaw Creek member of
the Ellensburg Formation is the major sedimentary interbed found within basalt flows of the

WNB.

The Squaw Creek interbed is located stratigraphically between the Frenchman Springs
and Roza members of the Wanapum Basalt.' This interbed consists almost entirely of diatomite,
although there are clays, silts, sands, and fine conglomerates as well (Bingham and Grolier,
1966). Highly permeable, the interbed can be considered a conduit of vertical groundwater flow
between the underlying Frenchman Springs and overlying Roza members of the WNB,

connecting these units into one massive aquifer.

The Wanapum Basalt is separated from the younger Saddle Mountain Basalts by the
Mabton member of the Lower Ellensburg Formation. This interbed consists of clay and shale,
although some silt and sand are found (Myers and Price, 1981). Similar to the Vantage interbed,
the Mabton contains enough clay to be considered a confining layer (Kirk and Mackie, 1993;
Hansen et al., 1994; Germiat and Flynn, 2005), constraining vertical flow between the uppermost

member of the Wanapum Basalt and lowermost member of the Saddle Mountain Basalt.

The Saddle Mountain Basalt (SDMB), the youngest and least extensive formation of the
CRBG, erupted during a time of waning flood basalt volcanism and accelerating folding in the

study area (Swanson and Wright, 1978; Schmidt et al., 2007; Burns et al., 2011) about 15.8 to

! The Squaw Creek interbed of the Ellensburg Formation is named after an offensive, racist, and sexual slur for
indigenous Native American women. The occurrence of this term in geological sciences represents the legacy of
colonialism and the scientific discipline. Yale University provides a catalog of literature on colonialism and the
geosciences and is available at: https://guides.library.yale.edu/earthplanetarysci/colonialism.

24



5.6 Ma (Kasbohm and Schoene, 2018). The SDMB accounts for about 1% of the total volume of
the CRBG (Swanson and Wright, 1978; Schmidt et al., 2007). The SDMB is the target for MAR
through SAR in the study area because the aquifer is shallow and has experienced storage loss
from groundwater withdrawal. The three members of the SDMB in the study area include the
Umatilla, Pomona, and Elephant Mountain members, listed from oldest to youngest. The Selah
and Rattlesnake Ridge sedimentary interbeds of the Lower Ellensburg Formation are found

within the basalt flows of the SDMB.

The Selah interbed of the Lower Ellensburg Formation is positioned between the
Umatilla and Pomona members of the SDMB and is composed of silt, sand, and gravel-sized
conglomerates (Kent, 1978). As a saturated interbed (Anderson et al., 2009), the Selah member
is a minor aquifer and therefore transmits water between the Umatilla and Pomona members,
forming a thick aquifer unit of the Lower SDMB. The Rattlesnake Ridge interbed separates the
Pomona member from the Elephant Mountain member in SDMB. The top two-thirds of the
Rattlesnake Ridge interbed is a sandy and coarse layer that is highly permeable, but the lower
third is clay-rich and reduces vertical flow to the underlying Pomona basalt member, serving as a
confining layer (Kirk and Mackie, 1993) that divides the SDMB aquifer into two distinct units:
the Lower Saddle Mountain, containing the Umatilla and Pomona basalt members and the Selah
interbed, and the Upper Saddle Mountain, comprised of the Elephant Mountain basalt member

with water stored in the upper two-thirds of the Rattlesnake Ridge interbed.

The flood basalt flows of the Columbia River Basalt Group have a recognizable structure
that has been heavily studied for nearly fifty years (Swanson and Wright, 1978; Kirk and

Mackie, 1993; Hansen et al., 1994; Reidel et al., 2003; Camp et al., 2017). Formed from cooling,

25



the internal structure of a typical basalt flow includes a flow base, an interior of entablature and

colonnade, and a flow top (Figure 9).
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Figure 9. The simplified structure of a typical Columbia River Basalt Group flood basalt flow.
The interflow zone is highlighted in yellow. Figure modified from Reidel et al. (2003).

The physical characteristics of a basalt flow determine the hydrogeologic properties of
the basalt aquifers. Water-bearing zones occur in vesicles and brecciated sections, and within

joints and fractures of a basalt flow, while zones of low transmissivity occur in denser interiors
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of the flow (Anderson et al., 2009). Interflow zones describe the combination and contact
between the flow top of one basalt flow and the flow base of an overriding basalt flow (Kirk and
Mackie, 1993; Hansen et al., 1994). Water can move efficiently in all directions in the interflow

zones but flow interiors are dominated by vertical hydraulic movement (Figure 10).
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Figure 10. Relative hydraulic conductivity of basalt flows and interbeds of the Columbia River

Basalt Group. Interflow zones are highlighted in yellow. Figure modified from Kirk and Mackie
(1993).

The flow base makes up a thin section of a typical basalt flow (Camp et al., 2017) and

represents the contact between a flood basalt lava flow and the substrate it is flowing over.

Identifiable for its glassy and vesicular textures formed from rapid cooling, the flow base is fine-
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grained and sometimes includes pillow-palagonite basalts (Hansen et al., 1994) if the flow

cooled in contact with water.

The flow interior is the densest and thickest section of a basalt flow and is comprised of
entablature and colonnade (Figure 9). As the lava flow cooled and contracted at the surface,
jointing and fracturing occurred, developing the structures of the flow interior. Just above the
flow base, coarse pseudo-hexagonal basalt columns are typically found, comprising the
colonnade section of the flow interior. The columns formed from slow internal bottom-up
cooling (Reidel et al., 2003) and are oriented vertically. Basalt columns are typically about 3 ft in
diameter and 25 ft long on average and can have secondary jointing cutting across them (Hansen

etal., 1994).

Despite the length of the columns, the entablature section of the flow interior makes up
about 70% of the thickness of a basalt flow (Swanson and Wright, 1978) and is located above the
colonnade. The contact between the colonnade and entablature is sharp (Swanson and Wright,
1978) and represents a shift in cooling rates and patterns within a basalt flow. Compared to the
colonnade, entablature forms from rapid internal top-down cooling (Reidel et al., 2003) and
consists of fractured fine-grained basalt in smaller fan-shaped columns (Swanson and Wright,
1978; Hansen et al., 1994). The messy columns in entablature are usually about 2 ft in diameter
and cross-jointing is less consistent than in the colonnade (Swanson and Wright, 1978; Hansen et
al., 1994). The uppermost part of the entablature can be more scoriaceous and vesicular
compared to the rest of the flow interior (Swanson and Wright, 1978; Hansen et al., 1994) and
can even contain an upper colonnade (Camp et al., 2017) that allows for vertical groundwater

movement from the flow top to the flow interior.
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While the massive flow interior is less porous than the flow top and base, the vertical
fractures create permeable zones (Hansen et al., 1994) that allow for groundwater to move
efficiently throughout the entire basalt flow structure. The high vertical hydraulic conductivity of
the flow interior ultimately connects flows for continuous groundwater movement and storage
(Kirk and Mackie, 1993), serving as an important basalt aquifer function. Additionally, flow
interiors can contain one or even a series of vesicular zones that can be several feet thick (Reidel
et al., 2003), where large quantities of water can be stored. These vesicles are not formed during

lava cooling, but rather represent gas bubbles trapped in lava flows (McMillan et al., 1989).

The flow top is usually 10-20% of a basalt flow (Reidel et al., 2003, 2013) and contains
vesicular, rubbly, brecciated, and hummocky textures (Reidel et al., 2003; Camp et al., 2017)
from when the surface of the lava flow cooled quickly in contact with the air. The basalt flow top
is porous, permeable, and capable of storing significant amounts of groundwater, which is why
groundwater extracted from basalt aquifers primarily comes from the flow tops and interflow
zones. The porosity of a CRBG flow top is typically about 20% but can be as high as 45% (Kirk
and Mackie, 1993; Whiteman et al., 1994; Zakharova et al., 2012). The interflow zone contains
the highest storage potential due to the increased porosity and permeability from the laterally

continuous vesicular structures from the flow top and the flow base (Kirk and Mackie, 1993).

The Upper Ellensburg Formation, which overlies the uppermost unit of the CRBG, is
referred to as “overburden” in this project, although this term also includes Quaternary deposits
at the surface. Consisting of the Cascade-sourced sediments and erosion from glacial ice
(Vaccaro and Olsen, 2007) ranging from clays to gravels, the Upper Ellensburg Formation is
generally categorized as a semi-unconsolidated volcaniclastic sandstone. The Quaternary

sediments that top the overburden unit consist of unconsolidated fluvial, colluvium, wind-blown
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loess, and Missoula flood deposits. In general, these deposits transmit water effectively into
underlying aquifers, however, there are touchet beds from flood deposits that are considered

impermeable.

Structural Controls on Groundwater Flow

As the Pacific plate moves northwest and the Juan de Fuca plate subducts under the
North American plate, shearing causes compression in the Yakima Basin (Atwater, 1970),
deforming the CRBG into the series of narrow anticlinal ridges and broad synclinal basins
(Hansen et al., 1994; Reidel et al., 2003) of the Yakima Fold Belt. Compression initiated about 5
Ma toward the end of flood basalt volcanism and produced the east-west trending ridges and

valleys that control the movement and connection of groundwater in the lower Yakima Basin.

The Yakima Fold Belt covers an area of about 5,400 mi” of the western Columbia Basin
(Reidel et al., 2003). Anticlinal ridges are asymmetrical with steep north limbs and shallow south
limbs (Hansen et al., 1994; Reidel et al., 2003; Schmidt et al., 2007). Synclines are wide valleys
where most farming is concentrated in the lower basin. Folding-associated thrust faults (Swanson
and Wright, 1978; Reidel et al., 2003) as well as northwest-southeast trending faults that crosscut
the folds (Kirk and Mackie, 1993) introduce structural and hydraulic complexity to the study

arca.

Rattlesnake Ridge is a fold anticline that prevents lateral groundwater movement from
Moxee Valley to the north to the Lower Yakima Valley to the south (Germiat and Flynn, 2005),
especially within the WNB aquifer (Kirk and Mackie, 1993). This is due to the presence of
folded confining interbeds that block water from flowing between basalt aquifers across the

folds. The Meyers Anticline and Hog-Ranch Naneum Anticline (Figure 11) are north-south
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trending folds that cross Moxee Valley to the north of Rattlesnake Ridge. Kirk and Mackie (1993) have determined that these folds

influence groundwater movement in the SDMB, but not the WNB.
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Figure 11. Map of notable faults and folds of the study area. Faults are marked in orange and folds are marked in yellow. The Roza
Irrigation District is outlined in white, and the Roza Canal is in blue. Imagery from Google Earth.
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Faults have varying effects on groundwater movement in the study area. Compressive
faults like thrust and reverse faults are common and typically act as barriers to groundwater flow
because they are filled with brecciated rock fragments. While thrust faults can complicate MAR
efforts, high-angle reverse faults can be strategically utilized to create a groundwater cell for
concentrating recharged water for future recovery via ASR. Thrust faults are usually located near
fold axes (Reidel et al., 2003) and inhibit vertical groundwater flow. Steeper reverse faults can be
found further from fold axes and reduce horizontal groundwater flow. The northeast-southwest
trending Bird Canyon Fault (Figure 11) in Moxee Valley is a reverse fault that is deemed as a
“buried” feature because it predates the SDMB (Kirk and Mackie, 1993). As a result, the Bird
Canyon fault is most relevant for groundwater movement in the WNB aquifer for this project.

Unmapped faults are likely within the study area, based on field observations.

Compared with reverse faults, normal faults are rare and are understood to originate from
rupture independent of folding (Swanson and Wright, 1978) and can enhance vertical
groundwater movement. Strike-slip faults develop independent of folding and can be barriers to
groundwater flow. The northwest-southeast trending Firewater Canyon Fault in Moxee Valley
crosses the Bird Canyon Fault and Meyers Anticline (Figure 11). It was initially mapped as a
right-lateral strike-slip fault (Drost and Whiteman, 1986), but is now considered a left-lateral
strike-slip fault (Kirk and Mackie, 1993). The Firewater Canyon Fault is younger than the WNB

and moderately affects groundwater movement in the SDMB (Kirk and Mackie, 1993).

Fractures are important to groundwater flow and recharge, enhancing vertical hydraulic
conductivity within aquifers (Kirk and Mackie, 1993), particularly at anticlinal ridges. Fractures
can be associated with the original cooling and emplacement of basalt, folding, and faulting.

Fractures within the basalt structure are found at the flow base and colonnade, enhancing vertical
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groundwater movement in those sections of a typical basalt lava flow (Hansen et al., 1994). At
anticlinal ridges, where local extension deforms basalt rock, fractures can be conduits of natural
recharge. Surface water can infiltrate down into aquifers, recharging deeper basalt units.
Fracturing associated with faulting occurs as splays and secondary faults, augmenting local

hydraulic conductivity within the rupture.

Previous Investigations

Investigations into the CPRAS began with the Regional Aquifer-System Analysis
program by the U.S. Geological Survey in the 1980s (Sun and Johnston, 1994) which identified
the stratigraphic units of basalt aquifers of the CPRAS from geologic mapping by Swanson and
Wright (1978) and Drost and Whiteman (1986). Within the last forty years, there has been
detailed research on the geology and hydrogeology of the Columbia Plateau (McMillan et al.,
1989; Drost et al., 1990; Kirk and Mackie, 1993; Hansen et al., 1994; Whiteman et al., 1994;
Reidel et al., 2003, 2013; Kahle et al., 2009) including modeling completed by Burns et al.
(2011) which is described as the U.S. Geological Survey CPRAS model in this thesis.
Additionally, work by Vaccaro and others has yielded hydrogeologic frameworks for the Yakima
Basin that have involved estimations of historical groundwater pumping, models of groundwater
flow, and land use analyses relating to groundwater recharge (Vaccaro and Sumioka, 2006;
Vaccaro and Olsen, 2007; Vaccaro et al., 2009; Ely et al., 2011). This work has provided the
foundation for the research presented in this thesis and study. The following chapters outline the
methodology and findings of this exploration, as well as comparisons to previous research and

evaluations of aquifer storage availability.
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CHAPTER III

METHODS

The Rattlesnake Ridge MAR project, funded by the Washington State Department of
Ecology (ECY), is a joint effort between Central Washington University, Geosyntec Inc., and
Coho Water Resources, LLC. Therefore, the information and methods presented in this thesis
often reflect a degree of collaboration. Brian Webb (Geosyntec, Inc.) assisted in developing
elevation profiles for the cross-sections and Sherry Wilhelm (Coho Water Resources, LLC)
made the ArcGIS maps in this thesis. Bob Anderson (Geosyntec, Inc.) was responsible for

initiating communication between well owners and the project team.

Stratigraphic Interpretations of Well Reports

Well reports are publicly available through the Well Report Viewer database
(Washington State Department of Ecology, 2023b) of the ECY Well Construction and Licensing
website. Well reports include driller notes on the geologic material that is recovered during
drilling and the depth of that material. These driller notes were interpreted to reconstruct the
subsurface geology of the study area by superimposing the known stratigraphy of the region

(Table 1) onto the driller notes.

Interpreting driller notes is a similar process to extracting information from preexisting
geologic field notes or core logs. To focus the stratigraphic reconstruction on only the Columbia
River Basalt Group and sedimentary interbeds, every layer above the youngest basalt unit was
described as “overburden” (OVB). The OVB encompasses the deposits after flood basalt
volcanism like the Upper Ellensburg Formation and Quaternary sediments. Due to the relatively

simple and repetitive geology (Figure 8), it was easy to interpret the layers described by drillers

34



as either basalt (sometimes described as “black rock™) or sediment (e.g., clay, shale, sand, or
gravel). A sketch was made to visualize the stratigraphy of interest by consolidating subsequent
basalt layers and marking sedimentary interbeds (Figure 12). The sketch offered a visualization
of the driller notes which could then be more easily interpreted for member-specific stratigraphy.
The interbedded sedimentary layers are assumed to be the Lower Ellensburg Formation and they
served as marker beds to differentiate basalt units from one another (Figure 12). The Rattlesnake
Ridge interbed, for example, is recognizable for its thickness and proximity to the ground
surface. Identifying this layer in the driller notes means that the basalt layer above the interbed is
the Elephant Mountain member of the Saddle Mountain Basalt and the basalt layer below the
interbed is the Pomona member of the SDMB. This process is repeated for all the interbeds to

assign basalt or sedimentary members to the stratigraphy.
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Figure 12. The driller notes and stratigraphic interpretation of well 3349. Driller notes from the
well report are displayed on the left, and the sketch of the stratigraphic layers and interpretation

of Columbia River Basalt Group and Lower Ellensburg Formation members are on the right.

Sedimentary layers are highlighted in yellow on the sketch. Where drillers describe basalt layers

with “some clay” or other sediments, the sketch of that layer includes a notch on the right to
indicate that the sediments are secondary in abundance to the basalt. The members are color-

coded with the stratigraphy and labeled with abbreviations (OVB = overburden, EM = Elephant
Mountain basalt, RR = Rattlesnake Ridge interbed, PM = Pomona basalt, SEL = Selah interbed,
UMA = Umatilla basalt, MBTN = Mabton interbed, PR = Priest Rapids basalt, and RZ = Roza
basalt). All of the well reports and stratigraphic interpretations for wells used in this study are

included in Appendix A.
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Additional assumptions were made to reconstruct the most detailed subsurface
stratigraphy. Where the boundary between the Priest Rapids and Roza members of the Wanapum
was unclear in the driller notes, the thickness of both members was made equal since they have
been observed to have similar thicknesses (Bingham and Grolier, 1966). Although interbeds can
be difficult to map due to their limiting extents, these interpretations assumed stratigraphic
depths and thicknesses of sedimentary interbeds when unclear. For example, a driller may write
that one layer contains both basalt and clay. In this case, this layer could be interpreted as a
sedimentary interbed if the depth is comparable to interbeds more clearly noted in neighboring
well reports. This assumption suggests that sedimentary interbeds are continuous in the study
area which is not completely accurate. The unit depths modeled by Burns et al. (2011) were
consulted for identifying boundaries of basalt units and sedimentary interbeds when
interpretations were especially obscure. Finally, many drillers noted specific geologic members

as they drilled, which strengthened stratigraphic interpretations in this research.

Cross-Section Development

Three cross-sections were developed in the study area based on the stratigraphic
reconstructions from driller notes. The deepest wells within a half mile from the cross-section
lines were selected to capture the greatest stratigraphic information. Cross-section development
followed a four-step cycle represented in Figure 13: (1) interpret driller notes, (2) illustrate cross-
sections digitally, (3) compare interpretations to one another and references, and (4) modify

interpretations.
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2. lllustrate

Figure 13. Simplified methodology for cross-section development: (1) interpret driller notes, (2)
illustrate cross-sections based on interpretations, (3) compare stratigraphic interpretations to one
another and available geologic maps, and (4) modify to make geologic sense of the stratigraphy.
This process is repeated until interpretations are solidified.

Once initial interpretations of driller notes were completed, the contacts between units
were plotted onto the corresponding cross-section digitally with knowledge of surface geology
and faults and folds mapped by Bentley et al. (1993) and Kirk and Mackie (1993). Surface
elevation profiles for each cross-section were constructed by Brian Webb (Geosyntec, Inc.) using
the 3D Analyst tool in ArcMap, then extracted as an x-y plot for cross-section illustration in
Inkscape, a scalable vector graphics editor. Wells were plotted across the distance of the cross-
section line and polygons for each stratigraphic layer were drawn using nodes for the interpreted

contacts between stratigraphic units at each well.

After making the initial illustration of the subsurface stratigraphy, it was easy to identify

improbable geologic contacts or discontinuities by comparing the interpretations to one another.
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Modifications were made to reconfigure the most likely subsurface stratigraphy by going back to
the driller notes. At the modification stage, other changes were made, like discarding wells from
a cross-section. Wells were removed from a cross-section if the driller notes were confusing or
lacked detail, or if wells were too close to each other to illustrate the stratigraphy clearly. This
process (Figure 13) was repeated several times to make the most geologic sense of the study
area. Appendix A contains the final stratigraphic interpretations of each well used in the three

cross-sections with well reports.

As a result of these efforts, three cross-sections were developed. The A-A’ cross-section
trends north-south and uses data from 8 wells within an average of 940 ft of the cross-section
line (Table 2). The wells are concentrated within the study area on the north end of the cross-
section in the Lower Yakima and Moxee Valleys. The southern end, outside of the study area, is
largely based on surface geology and mapped faults and folds. The A-A’ cross-section
encapsulates the north-south trending folding of the Yakima Fold Belt. The B-B’ cross-section
trends east-west and was constructed using 18 wells within an average of 1,450 ft of the cross-
section line (Table 2). It contains stratigraphy of the Lower Yakima Valley along the southern
flank of Rattlesnake Ridge. The C-C’ cross-section trends east-west and used 19 wells within an
average of 1,110 ft of the cross-section line (Table 2). It captures the stratigraphy of Moxee
Valley along the northern flank of Rattlesnake Ridge. A map of the cross-section lines is

included in the following chapter, alongside the three cross-sections.

39



Table 2. Summary table of well and cross-section line data

Well distance from cross-
. . Number | Length of cross- L
Cross-section Trend Location . . section line (ft)
of wells section (mi)
Range Average
, Yakima to
A-A north-south . . 8 38 20 -2,960 940
Toppenish Ridge
Lower Yakima
B-B' east-west 18 34 240 - 3,300 1,450
Valley
c-C east-west Moxee Valley 19 13 50-2,380 1,110

Historic Groundwater Levels

ECY has been monitoring groundwater levels in numerous wells within the study area for
over fifty years and the records are publicly available on the ECY Environmental Information
Management System (EIM) online database (Washington State Department of Ecology, 2023a).
Fifty-five groundwater level hydrographs in the study area were provided by ECY with Well ID
and aquifer information for each well. The specific water level records were then obtained from
the EIM database. These records include well site coordinates, surface elevation, and depth, as

well as the water levels measured over time.

Once water level data was compiled and wells were organized by aquifer (Saddle
Mountain and Wanapum), several analyses were performed. First, hydrographs were plotted for
each well (Appendix B). Then, the rate of water level change over the entire record was
calculated in ft/yr. Wells were classified as declining if the rate was less than or equal to -1 ft/yr,
stable if the rate ranged from -1 to 1 ft/yr, and increasing if the rate was greater than or equal to 1
ft/year. Finally, water level trends were analyzed for select wells in the SDMB and WNB

aquifers to observe changes in pumping over time.
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CHAPTER IV

RESULTS

This chapter includes three cross-sections and a compilation of fifty years of groundwater
level data. These results provide the geologic and hydrogeologic data important for evaluating

MAR potential in the study area.

Cross-Sections

Figure 14 provides a map of the cross-section lines. The A-A’ cross-section (Figure 15)
shows the subsurface geology of the Lower Yakima and Moxee Valleys and Yakima,
Rattlesnake, and Toppenish Ridges based on the stratigraphic interpretations of 8 well reports, as
well as surface geology maps and previously published literature (Kirk and Mackie, 1993;
Bentley et al., 1993; Department of Natural Resources, 2016). This north-south trending
illustration displays the Yakima Fold Belt series of anticlinal ridges and synclinal valleys. The B-
B’ cross-section (Figure 16) is east-west trending in the Lower Yakima Valley, illustrating the
interpreted subsurface geology from 18 wells. The C-C’ cross-section (Figure 17) is east-west
trending and represents the geology under Moxee Valley derived from stratigraphy interpreted
from 19 wells. Appendix A contains the well reports and stratigraphic reconstructions for wells
used in all cross-sections and Appendix C includes more information about the wells used to

llustrate each cross-section.
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Figure 14. Surface geology map of the study area with three cross-section lines (A-A’, B-B’, and C-C’). The Roza Canal (blue) is
within the Roza Irrigation District (shaded in white). Rattlesnake Ridge, Moxee Valley, and the Lower Yakima Valley are labeled.
Map by Sherry Wilhelm (Coho Water Resources, LLC).
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Figure 15. A-A’ cross-section trending north-south featuring Yakima, Rattlesnake, and Toppenish Ridges and the Lower Yakima and
Moxee Valleys. Stratigraphic legend is provided with color-coded units. The inset map includes a red line representing the location of

the cross-section line within the Yakima Basin and Washington State.

43



[ ] Overburden

1,600

1400 A - A' cross |:| Elephant Mountain
B i

1200 section |:| Rattlesnake Ridge

1,000 - Pomona

[ ] Selan
- Umatilla
- Mabton
|:| Priest Rapids
- Roza
- Squaw Creek
- Frenchman Springs
- Vantage
- Grande Ronde

L

Elevation, ft (NAVDS8)
)
=

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000
Distance, ft

Figure 16. B-B’ cross-section trending east-west in the Lower Yakima Valley. Stratigraphic legend is provided with color-coded units.
The inset map includes a red line representing the location of the cross-section line within the Yakima Basin and Washington State.
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Figure 17. C-C’ cross-section trending east-west in Moxee Valley including the reverse Bird Canyon Fault, strike-slip Firewater
Canyon Fault, and Meyers Anticline. Stratigraphic legend is provided with color-coded units. The inset map includes a red line
representing the location of the cross-section line within the Yakima Basin and Washington State.

Based on the stratigraphic interpretations completed for wells along the B-B’ (Figure 16) and C-C’ (Figure 17) cross-sections,
member thicknesses can be estimated and compared between the Lower Yakima Valley and Moxee Valley (Figure 18). Results from
two sample t-tests show that the difference in member thicknesses between the two valleys is not always statistically significant (Table

3). Appendix D includes more detail on the statistical analysis.
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Lower Yakima Valley: Average Member Thickness (ft)
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Figure 18. Average member thicknesses (ft) of the wells in the Lower Yakima Valley (B-B’
cross-section) and Moxee Valley (C-C’ cross-section) with standard error bars, color-coded with
the stratigraphy. The number of wells used to calculate the average thickness (n) is labeled under

each member.
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Table 3. Two sample t-test results of the differences in member thicknesses between the Lower
Yakima Valley and Moxee Valley

Member P-value
Overburden 0.052
Elephant Mountain Basalt 0.376
Rattlesnake Ridge Interbed 0.013
Pomona Basalt 0.002
Selah Interbed 0.261
Umatilla Basalt 0.715
Mabton Interbed 0.621
Priest Rapids Basalt 0.686
Roza Basalt 0.004
Squaw Creek Interbed 0.28
Frenchman Springs Basalt 0.657
Vantage Interbed 0.643
Note: Members with statistically significant p-values
(based on a 95% confidence interval) are highlighted
in yellow. Information is available in Appendix D.

Groundwater Elevation Change

Wells monitored by ECY in the Saddle Mountain and Wanapum aquifers provided a long
historical record of groundwater levels. There were 27 wells completed in the Saddle Mountain
aquifer and 20 wells completed in the Wanapum aquifer in this analysis, with most of the water
levels declining (< -1 ft/year) over approximately fifty years. Few wells in each aquifer were
stable (-1 <1 ft/year) and even fewer were increasing (> 1 ft/year) over this time period. On
average, the SDMB and WNB wells experienced an average drawdown of -1.61 ft/year and -3.07
ft/year respectively (Table 4, Figure 19). A two sample t-test suggests that the difference in
groundwater level change rates between the two aquifers is not statistically significant (Appendix
D), however, these values still represent groundwater level change in the study area and are used

in calculations in this thesis.
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Table 4. Annual groundwater level changes over fifty years in 47 wells in the Saddle Mountain
and Wanapum aquifers

Number of Wells Rate (ft/year)
Aquifer Date Range Declini Stabl I i
q [ Total eclining able ncreasing Range Average
(<-1ft/yr) | (-1<1ft/yr)| (=1 ft/yr)
Saddle Mountain | 1964-2019 27 18 6 3 -8.07-6.24 -1.61
Wanapum 1974-2019 20 14 3 3 -10.55-2.88| -3.07

Aquifer Drawdown Rate Over 50 Years

B saddle Mountain [ Wanapum

-1.61

-4 -3.07

Drawdown rate (ft/yr)

-10

-12

Figure 19. Box and whisker plot of annual groundwater drawdown rate (ft/yr) in the Saddle
Mountain (n = 27) and Wanapum (n = 20) aquifers. The graph is color-coded with the
stratigraphy.

The water level monitoring wells analyzed in this study are mostly in the Lower Yakima

Valley. Spatially, groundwater elevations are higher on Rattlesnake Ridge and in the

northwestern parts of the valley, and lower on the valley floor and in the southeastern parts of the
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valley (Figures 20 and 21), suggesting that the regional direction of groundwater flows towards
the southeast in both the SDMB and WNB aquifers. We did not assess water levels or water level
changes in the Moxee Valley, however, it is understood that groundwater flows are similar, as

supported in early work by Kirk and Mackie (1993) in Moxee Valley.
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Figure 20. Map of groundwater level trends in the Saddle Mountain Basalt aquifer. The Roza Canal (blue) is within the Roza
Irrigation District (shaded in red). The annual change in water level is represented by blue (increasing), white (stable), and orange
(decreasing) circles. The recent water level measurement for each well is labeled in ft above mean sea level. Groundwater elevation
trends from high in the northwest and steeper elevations, and low in the southeast and shallower regions of the Lower Yakima Valley.
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Wanapum Wells (1974-2019)
Wells labeled with most
recent water level (ft amsl)
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Figure 21. Map of groundwater level trends in the Wanapum Basalt aquifer. The Roza Canal (blue) is within the Roza Irrigation
District (shaded in red). The annual change in water level is represented by blue (increasing), white (stable), and orange (decreasing)
circles. The recent water level measurement for each well is labeled in ft above mean sea level. Groundwater elevation trends from
high in the northwest and steeper elevations, and low in the southeast and shallower regions of the Lower Yakima Valley.
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CHAPTER V

DISCUSSION

This chapter provides a hydrogeologic framework for assessing MAR suitability in the
Wanapum and Saddle Mountain aquifers based on interpretations and calculations completed in
this thesis. The discussion concludes with a review of three potential managed aquifer recharge

locations within the study area.

Storage Availability

Compared to previously published estimations of member thickness in the CPRAS, the
member thicknesses calculated in this study are comparable, although maximum estimates tend
to be larger than prior values by several hundred feet (Table 5). The estimations calculated in this
research do not replace previous calculations but provide a more detailed understanding of the
study area, which is only a small geographic region of the greater CPRAS. Additionally, one
notable limitation in interpreting the subsurface stratigraphy from driller notes is the depth of the
well. If a well is only completed in the Pomona member of the SDMB, for example, there is no
record available for the subsurface geology beyond that depth. Therefore, the thickness estimates
of the deeper basalt and sedimentary members are less certain than the shallow members which

are more often described by drillers.
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Table 5. Comparisons of member thicknesses calculated in this study to previously published

values
Stratigraphic interpretations of Previous
Formation Member driller notes estimations
Mean Min Max Mean Max
Upper Ellensburg Formati 2,000
Overburden pper ETensburg rormation | 54 1 1,292 -
and Quaternary sediments 1,200
Elephant Mountain 64 10 160 98°
§
Priest Rapids 218 84 376 2516 1 o0
200
Rattlesnake Ridge 169 9 353
Selah 80 2 252

"Drost et al. (1990)

"Hansen et al. (1994)
SSwanson and Wright (1978)
”Bingham and Grolier (1966)
“Kahle et al. (2009)

"Ely et al. (2011)

SGermiat and Flynn (2005)
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Member thicknesses (Figure 18) can be combined to estimate the thickness of aquifer
units (Figure 22). This study differentiates between three basalt aquifers and the two valleys of
the study area to draw comparisons and analyze results. The Upper Saddle Mountain Basalt
aquifer contains the Elephant Mountain member of the CRBG and the upper two-thirds of the
Rattlesnake Ridge interbed of the Lower Ellensburg Formation since Kirk and Mackie (1993)
observe that the lower third is a clay-rich confining layer that divides the SDMB into two
separate aquifers. The Lower Saddle Mountain Basalt aquifer consists of the Pomona and
Umatilla members of the CRBG and the Selah interbed of the Lower Ellensburg Formation and
is over three times thicker than the Lower Saddle Mountain aquifer (Figure 22). The Wanapum
aquifer consists of the Priest Rapids, Roza, and Frenchman Springs basalt members of the
CRBG, as well as the Squaw Creek interbed of the Lower Ellensburg Formation. The WNB
aquifer is thicker than the Upper and Lower SDMB aquifers combined. With a small number of

wells completed in the Grande Ronde Basalt within the study area, this aquifer was not analyzed.

Thicker aquifer units typically have higher storage capacities since there is more space
for groundwater to be stored. This understanding assumes that basalt aquifers behave like
homogeneous confined aquifers, such as a confined sandstone aquifer with consistent porosity
and permeability. However, groundwater storage and movement differ within a single basalt
flow, as outlined in Chapter I. A detailed analysis of individual basalt flows would provide a
better depiction of the storage capacity of the basalt aquifers in the study area, but this would

require more advanced research methods.

Figure 23 displays the change in groundwater levels in wells of the SDMB and WNB
aquifers with records over ten years. The first measurements for every well had been set at zero

ft and subsequent measurements were compared to the first to observe the change in water levels
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over time. Some wells contained abnormal water levels for the first measurement because the
water levels were measured when the wells were originally drilled, which was either many years
in advance of the rest of the monitoring data and/or water levels had not equilibrated after
drilling. Therefore, some initial measurements were removed from the dataset for this analysis.

To remove seasonal fluctuations, only groundwater levels from January to April (before the

irrigation season) were used.

Average Aquifer Thickness

O Upper Saddle Mountain O Lower Saddle Mountain  @Wanapum
1500

1250
1000

750

Thickness (ft)

500

250

196
(n=17) 143

(n=10)

Lower Yakima Valley Moxee Valley

Figure 22. Average aquifer thickness (ft) of the basalt aquifers in the Lower Yakima and Moxee
Valleys with standard error bars and the number of wells (n). Aquifers are color-coded with
stratigraphy.
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Saddle Mountain Groundwater Level Change Since 1981
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Figure 23. Groundwater level change since 1981 of the Saddle Mountain (n = 19) and Wanapum
(n = 13) aquifers. Data normalized to zero ft. for the initial measurement, with the blue line
representing zero ft over time.
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Groundwater levels are variable over time due to the change in pumping from year to
year, but many wells display a downward trend over time (Figure 23). In reviewing well reports
and driller notes for this project, it was common to come across wells that have been deepened
by 2010s, supporting the notion the groundwater levels have been declining in the study area. By
the 2010s, some wells have been experiencing at least thirty years of groundwater depletion
(Figure 23). The amount of annual storage loss can be calculated based on aquifer thickness and

the rates of groundwater drawdown calculated in the previous chapter (Equation 1).

Ah
VSl = SSbA -
t
Equation 1. Volume of annual storage loss (V) in acre-feet/year as a product of an aquifer’s

specific storage (Ss) in ft'!, saturated thickness (b) in ft, a surface area (A) in ft?, and the average
change in water level (Ah) in ft per year (t) over the monitoring record.

In the last fifty years, the WNB aquifer has experienced the greatest storage loss
compared to the SDMB aquifers at a rate of about 66,700 acre-feet/year (Table 6 and Figure 24).
In total, the basalt aquifers have experienced about 96,500 acre-feet of storage loss every year
(Table 6). Bob Anderson (Geosyntec, Inc.) estimated the amount of annual pumpage within the
study area from the pumpage reported by Vaccaro et al. (2009) and found that from 1960 to
2001, there was an average of 68,700 acre-feet of groundwater pumped every year (Table 7).
This value is comparable to annual storage loss in just the WNB aquifer alone, suggesting that

pumping has increased since 2001.
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Table 6. Storage loss calculations for the Upper and Lower Saddle Mountian Basalt aquifers and
Wanapum Basalt aquifer for the Lower Yakima and Moxee Valleys

Upper Saddle Mountain Aquifer

Lower Yakima Valley Moxee Valley Study Area
Specific Storage (1/ft) 0.0001 0.0001
Aquifer Thickness (ft) 196 143
Water Level Decline (ft/yr) 1.61 1.61
Area (acres) 120,000 100,000
Storage Loss (AF/year) 3,800 2,300 6,100
Lower Saddle Mountain Aquifer
Lower Yakima Valley Moxee Valley Study Area
Specific Storage (1/ft) 0.0001 0.0001
Aquifer Thickness (ft) 567 789
Water Level Decline (ft/yr) 1.61 1.61
Area (acres) 120,000 100,000
Storage Loss (AF/year) 11,000 12,700 23,700
Wanapum Aquifer
Lower Yakima Valley Moxee Valley Study Area
Specific Storage (1/ft) 0.0001 0.0001
Aquifer Thickness (ft) 788 1,228
Water Level Decline (ft/yr) 3.07 3.07
Area (acres) 120,000 100,000
Storage Loss (AF/year) 29,000 37,700 66,700
All Basalt Aquifers
Lower Yakima Valley Moxee Valley Study Area
Total Storage Loss (AF/year) 43,800 52,700 96,500
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Annual Aquifer Storage Loss Since 1960s
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Figure 24. Annual storage loss (acre-feet/year) since the 1960s in the Lower Yakima Valley and
Moxee Valley for the Upper Saddle Mountain, Lower Saddle Mountain, and Wanapum aquifers.

Table 7. Groundwater pumpage estimates in the study area from 1960-2001

Low High Average
Estimated Cumulative Pumping (AF) 1,815,000 3,680,000 2,747,500
Estimated Annnual Pumping (AF/year) 45,400 92,000 68,700

reported by Vaccaro et al. (2009).

Note: Calculations completed by Bob Anderson (Geosyntec Inc.) based on estimates

Estimating storage loss as a function of the historical groundwater level changes and

aquifer thickness is a useful way to interpret not only historical storage loss but also storage

availability for MAR. Theoretically, the amount of groundwater depleted from an aquifer could

be restored through MAR, assuming there has been no subsidence or compaction in the

subsurface from the loss in groundwater storage over time. With this rationale, the greatest
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storage opportunities for MAR are in the WNB aquifer, but all basalt aquifers have had

significant groundwater storage loss.

In a scenario in which MAR was implemented in the study area, there could be about
12,000 acre-feet of water recharged into a basalt aquifer after three months of recharging at a rate
of 1,000 gpm (Figure 25). This value is comparable to the annual storage loss/availability of the
Lower SDMB in Moxee Valley. This hypothetical injection capacity shows that MAR would
have a significant impact on groundwater enhancement, but many recharge sites are needed to

have the greatest effects.

Injection Capacity after 90 days

1000gpm  emm==500 gpm
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Number of Wells

Figure 25. Injection capacity (acre-feet) for an ASR program with varying numbers of wells and
injection rates (gpm).
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Aquifer Suitability

Evaluating the MAR suitability of an aquifer involves an investigation into an aquifer’s
hydrogeologic properties. Generally, the recharge potential of an aquifer is dependent on the
ability of water to move through the geologic formation. The hydraulic conductivity (ft/day) and
transmissivity (ft?/day) of an aquifer measure how easily water can move given the dimensions
of the aquifer, and storativity (or storage coefficient) describes the volumetric response of an
aquifer to pumping or recharge. Higher transmissivity and storativity values are best for MAR
efforts because recharge water can efficiently spread out within an aquifer, avoiding excessive
groundwater mounding (Gibson and Campana, 2018). Groundwater mounding occurs when
groundwater remains concentrated at the recharge location for long periods of time and does not
spread out within the aquifer. If recharging an aquifer through an infiltration pond as part of a
shallow aquifer recharge (SAR) program, too much groundwater mounding around the pond
would limit the recharge capacity of the aquifer. Likewise, groundwater mounding around
injection wells as part of an aquifer storage and recovery (ASR) program would be unfavorable

and suggest that the aquifer has a low transmissivity and storativity.

Germiat and Flynn (2005) summarize previously published aquifer properties of the
Saddle Mountain and Wanapum Basalt aquifers as part of an ASR assessment in Kennewick,
Washington, about sixty miles southeast of the study area. Table 8§ includes the author’s
geometric mean of values for the hydraulic conductivity, transmissivity, and storativity of the
SDMB and WNB aquifers. Table 8 also lists results from a pumping test by Repasky (1993) on
the Yakima Indian reservation around fifteen miles east of the study area, which found similar

values to those reported by Germiat and Flynn (2005) for the WNB aquifer. In combination with
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other estimations, it is generally observed that the WNB aquifer has a higher hydraulic

conductivity and transmissivity, but a lower storativity compared to the SDMB aquifers.

Table 8. Previously published estimates of hydraulic conductivity, transmissivity, and storativity

Estimates of Aquifer Properties
Hydraulic Transmissivity
Conductivity (ft/day) ft’/da

Aquifer Storativity (dimensionless) Source

Additionally, Table 8 provides an estimate of hydraulic conductivity and transmissivity

for the WNB aquifer based on the Nillson Well Step Test which is described in detail in
Appendix E. The estimate of transmissivity, for example, is about five times less than the results
from Germiat and Flynn (2005) and Repasky (1993). Due to complications during testing and the
short duration of pumping, this estimation may not accurately represent the properties of the
WNB aquifer. Nonetheless, the hydraulic conductivity value of 1.6 ft/day obtained from the
Bouwer and Rice (1976) analysis of this test is near the 25" quartile of hydraulic conductivity

values for the WNB aquifer (Figure 26) as reported by Hansen et al. (1994).
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Figure 26. Distribution of hydraulic conductivity (ft/day) values for Columbia River Basalt
Group formations with the Bouwer and Rice (1976) hydraulic conductivity solution of 1.562
ft/day from the Nillson Well Step Test (Appendix E) marked in red. Figure modified from
Hansen et al. (1994).
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Potential Managed Aquifer Recharge Locations

Promising recharge sites for MAR should target aquifers with substantial storage
availability, desirable hydrogeologic properties, and structural controls to ensure that recharged
water is available for later recovery and not discharged into streams or consumed by other water
users (Anderson et al., 2009). While MAR prefers well-confined aquifers for optimal recharge
water retention, these basalt aquifers are not usually confined in all directions and groundwater
sometimes discharges to streams. While enhancing stream base flow can be a positive byproduct
of MAR, it is not the main goal of MAR in this study. A target aquifer for MAR should be
vertically and horizontally confined (Germiat and Flynn, 2005) to create a groundwater cell that
can supply large volumes of water for recovery during dry years. Figure 27 shows the locations

of three potential recharge locations that are discussed in detail below.

For shallow aquifer recharge (SAR), the target aquifer should be near the surface so
recharge water can reach the aquifer. Most SDMB exposures in the study area are at the
anticlinal ridges where fractures are common, representing the expansion during the rock’s
deformation. While expansion provides space for water to infiltrate into rock, the fractures can
also be cemented or filled with weathered basalt rock fragments, inhibiting the ability for water
to infiltrate efficiently. Moreover, it would be expensive and logistically difficult to transport
water to anticlinal ridges because they can be over 1,000 ft higher in elevation than the valley

floor.
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Figure 27. Map of potential recharge locations with locations of Figures 28 through 32. The Roza Canal (blue) is within the Roza
Irrigation District (outlined in white). Notable regions of the study area and faults and folds are labeled. Imagery from Google Earth.
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However, the valleys pose other problems for SAR. The overburden is thick in both
valleys but can be over 1,000 ft in Moxee Valley (Figure 28), making it challenging to construct
an infiltration pond targeting the SDMB aquifers. An unmapped fault on the northern flank of
Rattlesnake Ridge may be responsible for producing the abrupt difference in overburden
thickness between the two valleys. Moxee Valley is particularly disadvantageous for SAR
targeting the SDMB aquifers because the overburden is in contact with the lower members of the
SDMB suggesting that erosion has occurred prior to the emplacement of the overburden.
Schmidt et al. (2007) observed that the Elephant Mountain member is nearly absent to the east of
Moxee Valley, which is supported by stratigraphic interpretations of driller notes and represented
in the C-C’ cross-section (Figure 17). The absence of the Elephant Mountian member may be an
indication of the erosion that occurred in the younger members of the SDMB in Moxee Valley.

This erosion limits the thickness, and therefore recharge potential, of the SDMB aquifer.

S N
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Figure 28. The Rattlesnake Ridge and Moxee Valley region of the A-A’ cross-section,
horizontally exaggerated with color-coded stratigraphic legend. See Figure 27 for the specific
location of this feature.
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The Lower Yakima Valley, on the other hand, would be a better location for SAR
because the overburden is less thick and there has been less erosion of the SDMB. Figure 29 is a
potential recharge location for SAR targeting the Upper SDMB aquifer. This location was
chosen because the Elephant Mountain member of the SDMB is exposed and more accessible for
MAR. An infiltration pond can be constructed here to take advantage of the exposure and
absence of a thick overburden overlying the target aquifer. Additionally, this location is only
about 2 to 3 miles away from the Roza Canal, which is the proposed source water for recharge.
This recharge location is effective, but the storage availability of the Upper SDMB is much less
than the other basalt aquifers in the study area. Additionally, MAR for long-term storage is ideal
where there are structural boundaries to create a reliable underground storage site with vertical
and horizontal confinement (Germiat and Flynn, 2005). While structual boundaries are not
necessary for MAR success, they help ensure that recharge water remains in a known location
for later recovery. Because there are no mapped folds or faults that inhibit groundwater

movement in the Lower Yakima Valley, there may be more leakage of recharge water over time.
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Figure 29. Potential SAR location targeting the Upper SDMB aquifer in the Lower Yakima
Valley, a part of the B-B’ cross-section, with color-coded stratigraphic legend. This location is
slightly upslope on Rattlesnake Ridge (Figure 27) and 2 to 3 miles north of the Roza Canal.

If SAR is pursued in Moxee Valley, the western side should be avoided due to the thick
overburden. A potential recharge location for SAR in the Lower SDMB of Moxee Valley would
be toward the east of the valley and east of the Meyers Anticline (Figure 30). Kirk and Mackie
(1993) presented evidence that the Meyes Anticline and Hog-Ranch Anticline (further to the east
of the C-C’ cross-section) affects groundwater movement, suggesting that there are structural
boundaries to create an effective groundwater reservoir. The Firewater Canyon Fault is located
between these folds, but Kirk and Mackie (1993) observe that it only has a moderate effect on
groundwater movement. This potential recharge location is advantageous because there is

relatively minimal overburden and the overburden is in contact with the Lower SDMB aquifer.
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This location is 6 to 8 miles from the Roza Canal, which is further than the previous potential

recharge location.
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Figure 30. Potential SAR location targeting the Lower SDMB aquifer in Moxee Valley, a part of
the C-C’ cross-section, with color-coded stratigraphic legend. The Firewater Canyon fault is a
strike-slip fault. This location is around 6 to 8 miles east of the Roza Canal. See Figure 27 for the
specific location.

The final potential recharge location is for aquifer storage and recovery (ASR) targeting
the WNB aquifer (Figure 31). The WNB aquifer is most suitable for ASR because it is the
deepest aquifer and not accessible from the ground surface within the study area. Additionally,
the WNB aquifer is particularly attractive for MAR because of its high storage availability. ASR
is ideal in Moxee Valley where the Bird Canyon Fault could be used strategically. This reverse
fault serves as a boundary for groundwater flow (Kirk and Mackie, 1993) and could assist with

maintaining high storage volumes for recovery in the WNB if water is recharged on the west side
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of the fault (Figure 31) where the fault would stop water from moving east. This location is

toward the center of Moxee Valley and is about 4 miles from the Roza Canal.
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Figure 31. Potential ASR location targetting the WNB aquifer in Moxee Valley, a part of the C-
C’ cross-section, with color-coded stratigraphic legend. The blue concentric circles illustrate the
propogation of recharge water into the aquifer over the duration of injection. This location is 4
miles east of the Roza Canal. See Figure 27 for the specific location.

70



CHAPTER VI
CONCLUSION

This thesis investigated managed aquifer recharge (MAR) potential in basalts of the
lower Yakima River Basin as a method for supplementing water supply for proratable users.
Stratigraphic reconstructions based on driller notes combined with analyses of historic water
level changes have yielded estimates of basalt aquifer storage availability and isolated potential

recharge locations for a successful MAR program.

The basalt aquifers of the study area are suitable for MAR storage due to their thickness,
historical storage loss, and hydrogeologic properties. The aquifers range in thickness from 140 to
1,230 ft, and the Wanapum aquifer is typically thicker than the Upper and Lower Saddle
Mountain aquifers. In the last fifty years, the Wanapum and Saddle Mountain aquifers have had
nearly 100,000 total acre-feet of storage loss every year in the study area. This annual loss in
groundwater storage suggests that large volumes of water can be restored through MAR,
although the degree of compaction in the subsurface, if any, is unknown. Previous literature
suggests that the aquifers have high transmissivity and storativity values, indicating that the

aquifers are suitable to accommodate large quantities of recharge water through MAR.

Based on the framework provided in this thesis, the potential for MAR success in the
study area is high. Table 9 summarizes the MAR potential for basalt aquifers in the Lower
Yakima and Moxee Valleys using two recharge methods: shallow aquifer recharge (SAR) and
aquifer storage and recovery (ASR). Of all the potential recharge locations and methods
discussed in this thesis, ASR targeting the Wanapum aquifer in Moxee Valley appears to be the
most promising prospect, although all scenarios would yield positive outcomes for MAR (Table

9). The Wanapum aquifer has the greatest amount of storage available for MAR in Moxee Valley
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where the aquifer is thickest and experienced the greatest relative storage loss in the last fifty
years. Additionally, Moxee Valley contains structural boundaries, like the Bird Canyon Fault,
that could be used to create a groundwater cell where charged groundwater is available for later

recovery.

Table 9. Summary table of managed aquifer recharge potential in the Upper and Lower Saddle
Mountain Basalt aquifers and Wanapum Basalt aquifer in the Lower Yakima and Moxee Valleys

Recharge . . Relative Aquifer Relative Structural
Target Aquifer(s) Location ) .
Method Thickness Storage Loss | Boundaries?
Shallow Aquifer | Upper and Lower | Lower Yakima .
. Low to Medium Low Unmapped
Recharge Saddle Mountain Valley
Shallow Aquifer | Upper and Lower .
. Moxee Valley | Low to Medium Low Yes
Recharge Saddle Mountain
Aquifer Storage Lower Yakima
g 8 Wanapum High High Unmapped
and Recovery Valley
Aquifer Storage . .
Wanapum Moxee Valley High High Yes
and Recovery
Note: Cells are highlighted in orange to represent low to medium relative MAR potential, or green to
represent high relative MAR potential.

This framework contributes useful information for moving on to the next stages of MAR
investigation in the study area. Future work involves water quality assessments, aquifer testing,
and pilot testing. Water quality research is necessary for evaluating the compatibility of surface
water with groundwater. The findings of this research could have significant implications for the
future of MAR in the study area if the two waters are incompatible. Aquifer testing will yield
estimations of the hydrogeologic properties specific to the aquifers of the study area. This
information will provide more detailed assessments of aquifer suitability for MAR. If water
quality and aquifer testing investigations find that MAR is suitable in the study area, MAR pilot

testing will be performed.
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Finally, the techniques used in this study can be applied to other regions of the world
where MAR is being considered to enhance local water storage. This research serves as an
example that stratigraphy can be extracted from driller notes, especially with subsurface geology
that contains continental flood basalts with interbeds like the Columbia River Basalt Group.
Constructing cross-sections and analyzing groundwater elevation levels and changes in the study
area has been a vital step in analyzing storage capabilities in the Saddle Mountain and Wanapum
aquifers. Future investigations of MAR in the Yakima River Basin and other watersheds should

incorporate these methods.
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APPENDICES
APPENDIX A
WELL REPORTS AND STRATIGRAPHIC INTERPRETATIONS

Figures A1-A8. Well reports and stratigraphic interpretations of wells in the A-A’ cross-section. The abbreviations used to denote
stratigraphic members are as follows: OVB = overburden, EM = Elephant Mountain, RR = Rattlesnake Ridge, PM = Pomona, SEL =
Selah, UMA = Umatilla, MBTN = Mabton, PR = Priest Rapids, RZ = Roza, SQC = Squaw Creek, FS = Frenchman Springs, VTG =
Vantage, and GRB = Grande Ronde.
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.
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Reconditioned O Rotary ' Jetted O 7}‘:’:5‘1’ Fe A‘ﬂvvwv YRV,
(5) DIMEN, meter ot wet & G
Drilted... 395 D!Dl\)l:.uf :m;kr:ll weir..687. mm; f ke 'd . “_/"197. '/,'27;
(6) CONSTRUCTION DI ) mﬁ,ﬁ gﬂﬂmcw I:g::du oA l:(,"ql‘}i 5" g
Casing installed:¢ Dlun — wla"/, ft. v 53 h g ] e
s ", Dlam. from o DASALT, BIACK, SAde dadeched AHASE (2395
Welded )’ . Dlam. trom ottt ,’m gvsy HA':" Hovd %_g;’}
L, ‘ . | I
Perforations: ves 0 ““X LT, ) T TT3%7 4
Type of perforator used... BAGHT, cddcx Laccus w3 |#e2 (472
SIZE of perforations ... Q 0{_7- é(nq Hﬂd Y472 52__2
BR3pLT, PLAcK PBveus «f
WhB, Geen shale ynferbed 522|536
M. Black A, 3¢ 554
Screens: veag  No ) GiACK Fyu(f‘uvcd N
Manutacturer's Name.. s34 [ 5¢/
o o i BGABL g6l 600
T Siot size &M_ 690627
rl-[ Mo/e —
' Gravel packed: yes Noy Size of gravel: . _m ;rd led MA_° wiy 42§7; % 335
GIIVEI placed from .. . ft.to .. 5 ’:r &
/3-/ ’iﬁi«&mm va; 2 d Z VT INA "-5
Surtace seak: v X BRATIL/FE - | ZAva_BiAci T 1Yo 6%8
Material used in seal.
Did any strata contain unusable water?  Yes O NoX ALT, ctured Y8657
TYDe Of WAter?..............ccon... DePth OF strata.. ASALT, Howu’ l:'w'v M M S7 GéC
Method of sealing strata off.... . ALT, oA, A 7
) . ALT, lanu FPorees WO 1673 j6,_7
(1) PUMP: + Name. $ L2
Type: ..o HP. K = a4
(8) WATER LEVELS: Landsurface clevation 1 =
Static level ....5 £1. below top of well Dat \ L2 G
Artesian pressure Ibs. per square Inch Dat I\ UG A
Artestan water 1s by R
(Cap, Valve, ¢i&)
Drawdown s amount water leval e

WELL DRILLER'S STATEMENT:

This well was drilled under my juﬂsd-dlon and this report is
true to the best of my knowledge and be]

m(;s&z/ bese !/ )/1‘//»17

frm, or corporation)

-

License No. 0.()..')3 e Date...... IO*a_, 19.27

SHEETS IF¥ RY)

ECY 050-1-20

Well ID: 296 1 Well Name: Cross Section: A -4’
Surface Elevation: IG:FG*€+ Well Depth: (98?4?{» Aquifer: wN B
Depth bgs (ft) Elevation (ft)
g T 76
ouB OVB
1894 L (seF
RASALT UMA
25% 4 (M1
BASALT e MBTN
248 4~ 139!
B ASALT PR
S22 - \lsuy
s 4 e BASALT Giale
SSL‘[ 4w BA’SALT
Sl Fus [ BASALT  emar] RZ
BASALT
23 Jun
E SHA
t‘? ::ll%‘%t SAN DSToNE SQC
BASALT
1 qgq

6%7

82




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

Elle Onuginal and First Copy with

WATER WELL REPQW®

3348 Elephant Mountain Well

Department !lkol No. =
‘n\lrdﬂt.‘onyy— Deers cosy” STATE OF WASHINGTO! l 15 00 pecne v &4, 2551 b L ‘g
(1) OWNER: nume oA NaTe fLoSaiipaendirs I\ : 5 CASSEL WE]";L- I?RILLING
{*>\ LOCATION OF WELL County. = . " cr
- LARRY CASSEL 1308 SOUTK IOELKEﬁ AVENUE PHONE 453-2560
3 and distance trom section or subdivisfon corner A g N . YAKIMA, WASHINGTON 98802
(3) PROPOSED USE: Domestic O Ipdusteiat O Munteipat 0 | (10) WELL LOG:E/, 04anT M7 4E 1 ” .
Irrigation Test Well (] Other o rmm Descridbe by col avdc?:m:u? ﬁ:‘t n&mﬂltﬂnl':ﬁ:“l‘tmnk:ﬂ '_E -
b penctrattd wich af least oné eniry m“-'&n"' change of formation. s . I
(4) TYPE OF WORK: QGyvers qumber ot weil ) MATERIAL FRoM |16 g Dept. of Natural Resourses Permit # G4-25817P
New well Metnod: Dug 0 5] t b= ar
Depened O e 8 om0 | SEE ATTAck 50 SHHET- g [iephant It yel
Reconditioned 0 Rotary 1/:\6 Jetted O % Location SWi
(5) DIMENSIONS: Dlameter of well . - nches. | 7P F M AHIHS L £
Drilled../. . ..ft.  Depth of completed well - nN . T =
/3'2:]0" s 1349 = 57 Botlobr a5 2 FROM 0 THICKNESS FORMATION
(6) CONSTRU! DETA! e IS £
Casing installed: ,1/5 Diam. from f/(R;' t0 Iﬁg‘é‘ LA Inch [hr-es N & 9 3 3 B 1dT°p boél 1 1 t
I s e A e B Y e T § e cnpimente
—1 2 Clay,brown avel
Perﬁ:;::x:‘n:( JeQ N d/ - § %Zg ggg go Clag gray, 3@2?22 gaz:l
- © 392 426 32 Clay,brown, w/sm gravel
St ot pe pertorations from - 8 L26 462 36 Clay,brown, very sticky
— ... perforations trom .. 8 b62 492 30 Clay, brown, sandy,w/sm gravel
. from P 492 595 103 ahale,green/
: < 595 602 7 Clay,gray,w/sm gravel,sticky
Screens: ve :.:...‘/ - = 302 617 10 Clay,brown,sticky
Type. E 617 634 17 Clay,green w/gravel
Diam. Slot aize © 634 683 51 Clay,brown w/sm gravel,sticky
Diam. Slot size .. - — E 633 782 L 22 g?aie ,green / N
e —_— 2 90 ale,green w/grave
Gnv:l packed: ve: g ""‘3/"" — - = 6 923 17 Shale,green,sand lenses
ravel placed fXOM ... voos cmsmnncns Phe [ o
- - o 923 928 Shale,green,very sticky
Surface seal: ves 4 Nof3  To what deptnt - AL 1. - > 928 943 15 Shale,green w/small gravel
Material used in seal... Lo @ 2AET .. . « 943 1020 77 Shale.green w/sand lenses
Did any strata contaln unusable vmm’ Ya O Noﬂ/ _ g 1020 1073 53 Clay,green,sticky
. Depth of strata. _ 1073 1106 33 Clay,gray, sand lenses
Method of sealing ———— - : 1106 1138 32 Clay,green,very sticky /
(7) PUMP: ‘s Name. —_ D 1138 1159 21 Clay,green,very sticky w/s gravel
o
Type: uP. - - 2 1159 1185 26 Clay,green,sandy
8) WATER LEVELS: Land-surface elevation 8 1185 1218 33 Clay,green,very sticky
® above mean sea level. . w1218 1292 4 Clay,green,sandy
Static level .. - below top of well Date. ‘S 1292 1302 10 Decomposed,basaltw/dark clay hard
s ’ﬁ.;.'..u. o contrlicn py e e Do = 1302 1311 Basalt,broken w/clay,black
T (Cap, valve, ete) —_— — S 1311 1328 17 Compacted sand,sandy clay caving o
amount — 28 1360 2 Basalt,redish to black some honeycom
(9) WELL TESTS: {'?a..'ig'.:.‘;. o g el Work started 9. Completad e E v 3 3 4
‘Was a pump test made? Yes No 0 U yes, by whom?... . ‘Ii
Yield: +.-um|m with 7 ”n. after hrs. | WELL DRILLER'S STATEMENT: %
s —————— T M bt et L L
Recovery data (time taken as zero when pump turned off) (water level = . . '
ured from well top to water level) / { = Casing: 6' +1 to 1296
rw Water Level | Time  Water Level l Time  Water Levet Nmﬁs‘an‘:/ﬂm"&/fmnuéxpm {r(n’f)? 1322°
[ Addrens (320 LOA LM 24 YoMl 2.
|
of test . Signed: .
mnfr{:x_ numn with.. A, drawdown after............hrs. t Joe G ool Driller) ‘
an flow. £pm. Date.
-:::mmn ot water. .. Wan & chemical analysia made? Yes O No O | License No.£2.0. 2.3 . pae.L—=L3.....104]
- (USE ADDITIONAL SHEETS IF NECESSARY) )K 7 15- Jl .

83




Cross Section: A-A’ &C-C

U

Well ID: 3348 Well Name: Elephant Mountai N
Surface Elevation: 135F 6+ Well Depth: (3P WNB
Depth bgs (ft) Elevation (ft)
® -1 1357
OVB
‘;‘2}3’: BASALT ;
g BASALT ey UM[_X
12281 SANDY (LAY MBTN
BASALT PR
2Lp + 3

&4




is Well Report.

d/or the Information on thi

|

3375
%= WATER WELL REPORT

Original & 1st copy - Ecology, 2nd copy - owner, 3rd copy qﬂliCOLgG‘

<
2 - 5]

Construction/Decommission (“x” in circle) § R,,cgwad

@ Construction 138295

O Decommission ORIGINAL CONSTRUCTION Noticd . y\ 1 I T8

of Intent Number.

CURRENT

Notice of Intent No. \A J \q Kz Qz

nique Ecology Well ID Tag No.

Right Permit No, ¥ OV K32 AXL-0S

?
w
Property Owner Namwm_w—

[PROPOSED USE: [ Domestic [ Industrial L Municipal\%), K
omes 2%, 0
Opewater  @urigation [JTest Well  [loter___“94) gec\© |

PE OF WORK: Owner's number of well (if more thanone)_____~__
®New wel (JReconditioned ~ Method: (IDug [ Bored [ Driven
(] Decpened @ Cable [JRotary [ Jetted

Well Street Address, X=

Ci‘ymﬁuh:._ amtyjﬁ.%
Location ATEva- 1a ALE s sec D2 Tunl 2l i
LavL WWM

Diameter of well_\ 2~ inches, drilled_£©O .
Depth of completed well A0 #.

ng: i
Py LatDeg — ___  Lat Min/Sec
REQUIRED) Long Deg———  Long Min/Sec

(CONSTRUCTION DETAILS
Casing [l Welded
Installed: @) iner installed
O Threaded

+
Diam.from_ /10 2D
Diam. from XD fi.1o b0 R

" Diam.from_____ftto ft.

Tax Parcel 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 penctrated, with at least one .
itry for each change of information. Indicate all water encountered.

Perforations: (@ Yes [(INo
J’I‘ypenfpeﬂ'nﬂ rused__Toxln=cor (O iunedn e
ﬁo“rﬁ?‘g‘iﬂ'y’mmrpcﬂsﬁ@:ﬁomlﬂﬂ_ﬁkgm&

Screens: [] Yes @I No [J K-Pac Location.

(USE ADDITIONAL SHEETS IF NECESSARY.)
MATERIAL FROM TO
clow w/3a A ) 29
St £l spadul| 2N TU4)

Static level_2 S ft. below top of well  Date.

Tone Name o, Sond, cloasywhosnd 4] [|0
Diam Slot Size. from, ft. o, ft poaher L0 (<2
Diam. Slot Size. from, .o, n{clany s el pay v A< 42 ISo
| Graveuiter packed: Clves @Ko O size of Sannd wsfavme da, \So  [LEO
Materials placed from, fi. 1o, . ft. Sond. st { { uo [}
Surface Seal: BYes [INo  To what depth?__ 2~ f avxeedn, A o ImEe
Materials used in scal__(@amnesmA (2% |

Did any strata contain unusable water? [Jyes [Fo /< \as [24s
Type of water”, Depth of strata A A PEEEEE)
Method of sealing strata off_ oA -

o ar— bad N3 [261)

:?;‘:P: . Name. HP. | N rJ...ﬁf 4.4"..’4 ALY | 3co
WATER LEVELS: Land-surface clevation above mean sealevel________ 1 [ O d /el oo = 1200 1320

Artesian pressure. Ibs. per squareinch  Date

Artesian water is controlled by.

3
basald 263 0D

(cap.valve, etc.)

Sasedgdee ; dma clan [RNS 139G

" |Recovery data (time taken as zero when pump turned offYwater level measured from

The Department of Ecology does NOT Warranty the Data an

WELL TESTS: Drawdown is amount witer fevel is lowered below static level.

e Slan, (248 [H4lO

Was a pump test made? [JYes @ No 1f yes, by whom?.

Yiew: /00O _gat rmin. with__/ Z-5~__f1. drawdown after_ 2 hrs.

ft. drawdown after. hrs.

Yield:, gal/min. with,

A
ES LD NS P TP 73

Yield:______gal/min. with, ft. drawdown after. hrs.

well top 10 water level)

9
Q>

e ,JA,Z it son A 43S HHIA
N

Time  Water Level Time  Water Level Time  Water Le

Al stpo\ Diver [0 0 (Lo

LARR o N casivat + T 280
)

&
D

Date of test.

Bailertest______gal/min. with ____ft. drawdown after_____|
Airtest gal/min. with stem set at ft. for hrs.
Artesian flow. gp.m. Date,

Temperature of water. Was a chemical analysis made? [JYes [¥H¥o

a0 S [ (S [axummices v /2.5 /208

ot

WELL CONSTRUCTION CERTIFICATION: I

and/or accept

for ion 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.

iller (JEngincer (JTraince Name (Prini) <
Y
Driller/Engineer/Trainee Signat
Driller or Trainee License No. 27—

Drilling Company 2

v
Address mﬁm&%\:ﬂ-&

If trainee, licensed driller's

Signature and License no..

%iryﬂme.lsz,U&s&L@Lnglé
} ontractor's PeCicEBOCI33M /25/205

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

Well ID: 337#S
Surface Elevation: 16961+

Well Name:

Well Depth: 46 @ €+

Cross Section: A-A’

Aquifer: vepeer SomMBs

Depth bgs (1) Elevation (ft)

I - %9

253 4 #43

235 4 #2\

e L 630

OV B

OVB

BASALT

EM

SAND & CLAY




r

Report.
gy o
) b5

1

" WATER WELL REPORT
STATE OF WASBHEINGTON

on this Well

. iginal and First ith
n-p:?inﬂn? af Ecol "gyc""y Wit
Second Copy — Owner's Copy

Third Cony = Driller’s Copy

WATER WELL REPORT
STATE OF WA

Application No. .

Permit No. ....

A seetion of subdivision corner _

— Sy ME 5, sec

(10) WELL LOG:

(3) PROPOSED USE:

LOCATION OF WELL: oy Dot 0 Jeduscis . Mg 3
And distance from section or subdivision corner . Lrrigation @ Test Well O Other O | B honeness, i?'iﬁﬂxv/.y,'?z%a‘i‘ﬁl“ﬁ'& sz of mat erie and siructare: and
? @) P8O ED USE. = ™ = “) TYPE OF WORK: Owners number of wel stratum penetrated, with at least one entry for each change-of formation.
POSI Domestic O Indwstrial O Municipas g | (10) 'WELL LOG: . (T Tore Tha G0 MATERIAL FROM | TO
Trrigation Test Well 1 Other . few well > etho DII‘ red _ p
B g ox %‘5’2%‘:’.&1‘5&:"-’&:&‘%“ Srecere. ond Deepened M“ cavie &, Driven O | Sekt. Growd FAsalt=_ 5-‘,“’ $£20 "
(4) TYPE OF WORK: Qpners number of wel e n" oar eniTy for oick chamge-of formatlon Reconditioned @ Rotary @ Jetted O = A S
- T —— TERIAL FROM i & - 15 ]
New wall g’ Mathod: 1::'. g ..,...m'-g el o o ) DIMENS[ONS‘ IR .{uund_m_y__ .ﬂ.JaLT_—F_LL%?;l.
Reconditioned O Rotary B Jetted 0 | Sand wzxth 2 LzTTL.; Clay PN Drited. 28O 4. Depth ot complsted well. SoLt PRlue  Basajt 525~ 1580 _
] a Lbostarith Sumaldl : s ‘ :
®) Dmons Dismeter of wa S2ad RucK y, . (6) CONSTRUCTION DETAILS:
Driled.. - - ~——— inches. («./v LayersZisp? watee 20ceM| 221178 ‘Casing installed: [0, piam. trom . hacd _Gra yA— Basathr _ ==
| (7O /B2 Threaded O Diam. £ =
(6) CONSTRUCTION DETALLS: : il L 1795 oded O D trom Soft Biack Rasalt  5ve 626
om O o o G wted Sand Chaters 126208 - - -
£0Z_" Diam. trem3 20" nsﬁn Saed Rk yellow bess Liatey | 2081217 P"“;::““:’S: Yes O :"”3/ hard Clus_  Rasal-
v e o used... N g [
- L — LA 2 o Py S SR ———— *Lli223 SIZE of in by ... in. X ) oo
3 S T P, o w|mediwsm Black Basalt ¥80 2e0
Clay ,v.//m./ Lille Saud_No waTev 122 &2 £7 - from 1o P - e
s - | 5a Ldy Chay yellow HNobiaTenl2eg2l25q from ft to . Aaml_G_aAy,_ﬁa.uli: . Teo | 745
P Cliary blilu% Ne WaTew |28 =a - - .
o o | Ll bive Gony  No WoTen |2061 323 Sereens: v 0 ow” SoPt Rlack wikh Blus bys [ 325
10 . v/ ey 2= 27/ i Name shale Mixed water bea,, )
: /&vuu: I_F;_J LakalT : ® . Dlam. rom .. mMediwm hard Razsa H- 225 | 330
‘| SandsT we SUY Y Aare trom .. R -
Model No. s a —

D Tl i R — . G— X" R .}

. Gn_nl packed: v
*Gravel placed from

Surface seal: Y NoQ To what deptnt .

No[] Size of gravel:
. to

52 dSTeme Haid

Brown £as2lT -
+ -

Sand<Tone
S2nd sTrne

Hazed S

Material weed in seal.......... . 2 g
Did any strata contaln unussble water? YaO NeD d. B
Type of water?..........___ Depthofstrata——_____.
Method of sealing strats off.

{7) PUMP: s Name.

N Type: "P,

(8) WATER LEVELS: _ Laodeurtace slevation

Mmmja:ﬁ_r_ﬁww-“
J mm._.___. Ihe. per square inch Date.
s Artesian water i »s.
(Cap, vaive, #ic.)

(9) WELL TESTS: Prswdewn 5 e amount water level fa

W -v—pa-t made? Yes[] No[) 1f yes, by whom? ..

The Dep. The Department of Ecology does NQT Warranty the Data and/or the Information

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

86

Gravel packed: ves 0
Gravel placed from .

Surface seal: Ves[ﬂ/ No{] To what depth?
Material used in seal. MAF s b ...l j
Did any strata contan unusable water?  vek O
Type of water?. Depth of strata. ...
Method of sealing strata off.

No (3/ Size of gravel: .
— Y

No O

(7) PUMP: Manutacturer's Name.

Type: .. -
(8) WATER LEVELS:  [poiosptioce ooaar.
static level .....[. 7. 1t. below top of well Dt

Artesian pressure .Ibs. per square inch Dats
Artesian water is controlled bY...........

Drawdown s amount water level is

(9) WELL TESTS: lowered below static level
‘Was a pump test made? Yes [J No @ If yes, by whom?......
Yield: 450, gal/min. with 2 Y@ ft. drawdown after

hrs.

Recovery data (time takén a3 zero when pump turned off) (water level
ed from well top to water level)

'rxme Water Level | Time Water Level | Time Water Level
1

Date of test S——

iler test.. ~gal./min. with....... t. drawdown after...............hIs.

Artesian flow... gp.m. Date.

Temperature of water. 76..

Was a chemical analysis made? Yes O No ]

) mea GION OFFICE 1
E |

Work started... leed. 1530

WELL DRILLER'S STATEMENT:

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

..... 19..

name. Bach Drilliveg Co
(Person, firm, or torporation) {Type or print)

Address. RFa Box._101c, ;LLENSAH,/? wa

[Signed].. Mz_ /3«,&

(well Driller)

pate. 4 .41

License No...

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20



3365

‘g oo . W 28133 Well ID: 33065 Well Name: Cross Section: A -A'/
ile inal and First Copy with Start Card No. i —
©  Department of Ecology WATER WELL REPORT
& Socond Copr_ounars Copy \\00\3‘0 STATE OF WASHINGTON Surface Elevation: 1263 £+ Well Depth:  [SS¢h £+ Aquifer: |y B
g q’ OWNER: weme__Vaple Leak paress_P.0. Box 1588 Yakima, WA 0goo7  Derhbes(® E“‘"“;"“""'
- - — 123
4 (2) LOCATION OF WELL: Couny_ Yakima L SW_ NE ysee 29 112 y a2f wp W
(2a) STREET ADDDRESS OF WELL (or nearest address) ;&Q
(3) PROPOSED USE: g E:;g:;'": Industrial O Municipal (J | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
C Dewater  TestWell O] Other [} Formation: Describe by color, character, size of mateiial and structure, and show
P et o e e ol i s s bt OB
@ ::’": °FD‘”°'::‘ Ll — P e OVB
d I Methe D:
endonedt Deepered X "% Ci8e 0 Drven O |Black basalr PSI 185 836_1050
Reconditioned JJ HonrylE Jetted 1 |proven basalt  PST 205 1050 11053
{5) DIMENSIONS: Diameter of well. 10 inches. |Green_& White clay 1053_11068.
oried_714____teet. Dopthot 1550 g |Med hlack basalt 1068 1427
-  Brown clay 127
(6) CONSTRUCTION DETAILS: Mod black — broken seams 129 [1220 %;é :.'eggé SASACT EM
Casinginstalled: _D0/a _* Diamtom_—_____ .10 .t |Hed grey basalt 220 11270 ANDSTONE
e I " Oiem.rom o o |Rlack broven 270 (1339 - 4z +1 s
[l " Oiamtom— ot |Med orey 1339 1408 ) RR
Porforations: Yes | N Broken basalt 1408 | 1410 ;3% 1 ;_y¢ SAN DS:?[ME
orused Med_grey 1410|1420 ] B
sie nby . [Cemented sand little vater 550 fes3 SANDSTONE
It _ftto . blue clay 1420 1428
———— - perforations from . ~ftio— - | Med grey basalt 1428 |1550

ft.to L3 QASALT

Screens: ves] NolY

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

_ Twe Model N
~ Diam Slot size from .10, " Deepened with 7 7/8" bit.
eep!
,“ Diam______Slotsize________from___f.to. — | i L - . }L{S 4+ yse
Gravel packed: Yos[ ]  NolX| izg of oraver N L : o
Gravel placed from. f.to. . — P BASALT
Surface seal: y..q ol (] Towhstdephr L T FER = q - szs + 3?8
R ] reviously done - — .
Did any strata contain unusable water? vesl | Nol_J " B R E
Type of water?. Depth of strata. B v——‘ . ; .
Method of soaling strata off. - - ‘B ASALT
(T) PUMP: s Name - . :
Type: [y .
((8)_WATER LEVELS: @idwiacntnms S — - . 1953 L 1S¢b
aticlovel __SANE . . below top of well Date 106% 4 135 CLAY
1 1bs. por Date t\ %’q-?' i B ;le BASALT
Artesian water is controlled by ‘ —
taed__12/9/93 12/19793
(9) WELL TESTS: Drawdownis amount waterlovel is lowsred below stati ok vl 19, o
a8 @ pump tastmado? Yos1 | Nol_i Hyes.bywhon? —— | WELL CONSTRUCTOR CERTIFICATION:
Yield: gal./min. with 1. drowdown after hrs. \ andor uc”p. - !ov on of this well,
- - - - Mtorals wesd ndm format i above are.iree to my besi 123s T -*2
- - - - . terials used al e in arm ion re e I ve are true to my be:
R e o o and S . ’ BASALT
from well top to water level)
Time Water Level Timo Water Lavel Time Water l‘»-rol NAME, BJ Ex 10 rathnCO IHC .
(PERSON, FIAM, OR CORPORATION) (TYPE OR PRINT)
Address ___RL 4 Box_4517  Kennewick, -WA 99337 ey 20
0 Date of test =4 SANDE CCAY
- . LicenseNo.— 0337 112 226 =
Bailer test gal./min. with ft. dr hrs.
irtest 250, gal./min with stem set at 15004 1or 1 hrs. 4
; Date_1/20/94 e
Adtesianflow ______________gpm. Date —
Temperature of wator . Was a chemical analysis made? VOID NOD (USE ADDITIONAL SHEETS IF NECESSARY) B A S AL’T
ECY050-1:20 (1C/87) -1329- A 3 Iss-qs A ,3;{'}

87



]

Flle Oignaland Firt Copy wit 313 s
Dopertment | of Ecology

Second Copy — Owner's Copy
Yhirdcovy Driller’s Copy G A N—"\ e .

WATER WELL REPORT

STATE‘.OF WASHINGTON
L L

3365 Pl e

Start Card No. WOZ ¥ 300

vmuzw:&. .#_135

Water Right Permit No,_G4=31364F.

) OWNER: mame_Larnache Farms

ases310 Benudry Rd. Moxee, WA

<
File Original and Firet Copy with 3 2
Depsrimant of Ecology

Second Copy — Owner's
Third Copy — Drlller's Copy

mhe

WATER WELL REPORT

STATE OF WASHINGTON
. R

KA/
Start Card un.w_Qz 4 e

UNIQUE WELLLD. #
Watar Rignt Permit No.

) OWNER: name Jefl CEmEmmMe Farms

Adress.

) LOCATION OF WELL: corsy NOV-2 31994 A feve WE s B v [2 nn R0 mﬁ

r I~
£ 2
3 ()
o [+
£ 3
3 =
L (2]
{ ; 2
% (%) LOCATION OF WELL: cary_Yakima \a\} 23004 W /Z N Eu 144 Sec 3 T. E N..n_a_g_wu.g S (2a) STREET OF WELL (or
. - c =
: (2a) STREET. OF WELL — O (3) PROPOSEDUSE: (1 Domestc Industrial T | )(10) 'WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
G (9 PROPOSEDUSE: C pofestc  masna © (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION 5 5 e Tesiwel FamEn Drses b oo craci s o il i o, i v irossof sivy
o . a nature vin in oach siratum penetraced, with at loast one entry for
5 D Dowaer  TestWel & Over” O e i an s 1 e ol e Swenin e ot B one o oy b £ (@ TYPEOFWORK: s pumamoiver cnange ofnformaton ._ R
%S (4) TYPE OF WORK: Owner's number of woll change of information. ———— MATERIAL | FROM 0
< (i more than one) e MATERIAL FROM To £ Abandoned O Nowwal O Method: Dug O Fend ™ Soft black basalt shale s. T893 9728 *
£ Avandoned 01 Now woll Metnod: Dug O Bored O - = Deepered = D Cable O OrivenL) o ack >a :
= Deepenad Cablo U Driven0 Soil Q S 9_ . Reconcitioned L1 Rotary O Jotted [ Basalt black clay shale m. »_913 930
S Recongtared 3 Rotary O Brown clay cobels and boulders h 5 20 £ (5) DIMENSIONS: Diameterof well inches. | Gray basalt fine he 9301985
£ Oiameter of well inches. |Tan clay. n 27 34 O Drilled feet. Depth of completed well # | Black, brown, green basalt s. 965 974 *
@ Ored foot. Doptnof 268" |sand stone tan w34 " |52 £ : Basalt black A, 974 1990
G oonsmucTions |3ead szone brown . m. |52 184 i (6) CONSTRUCTIONDETALS: Gray hard basalt h. 330 71075
S @ Casing Instal ZE D ron_ Gt Sand_stone brown - . 84 112 L Casing Installed:  Damfom R | Black & red & green basalt s. 1075 TOBZ *
T oed 72 oumrnz L ,,:éé‘?z"l Clay s/m/p green oo |112 [132 -] Liner nstaled -] Diam. from . " |Med hard black basalt - mh. 1082|1100
2 Lo D ke e % [clay shale dark green h. 132 [140 cv Throaded ) —— Damfom —"P———" [Black basalt he 1100|1163
< Clay shale green mh. [140 1155 s Perforations: Yes [J- No [ Black oesicular basalt _s. 1163 1183 *
8 Perforstions: Yes L]  No [J Fractured hasalt h 155 1189 © Type of prfoatorusod Black basalat new bit S. 1183 [1193
3 Tyve of putorsior veed Basalt_and shale h 189 1208 [=] size inby in | Med soft black basalt  m. 1193 [1250
. SZE of prtratons - o Gray green_sandy clay 208__1247 2 pertoratons from fwo " "Hard gray basalt wh, 1250|1350
£ :n:!:::: n‘: Porous hasalt red & black ah. (267 270 b pertoratons from o " |'Soft black, gray fracture 1350 [1360 *
perforatians fro i Gray basalt h 220 1294 2 —— portorions from —"® " | Gray basalt mh, 1360 |13 .
2 retom iy Black_basalt vh.. 294 [332 c Sereens: Yo L1 o[ 1388
s Scroens: Yes (] No Burnt hasalt mh. 332|342 [ + Namo T KB. |[TD
= s Name Porous_basalt mh. 342 1368 S Ty Model No.
E. Z:; — — el o Blue green clay n. |368 1447 g.-~ Dlam. __ Sotsite fom e [
- D S y n Practured basaltfef clay. mh. 447|457 - Diam. ______ Sotsize _ from fro [ -
'6 — 2 ©——" |pasalr w/ black gand mh. 14571470 O Gravel packed: Yes L] No L]  Sizeof gravel
° Gravel packed: Yes [] NeE’ Size of gravel |Gray_basalt k 470|485 2 Gravel placed from o .
@ Gravel placed from o Basalt w/ clay shale mh. (485 1503 g - ‘EI
[ Surface I Yes BT No To what 2 Eractured-basalt _ m. 503 556 o Surface seal: Yes No Towhatdepth? _______ .
(<] ":m,_,'u::,,m: e Blue green sand and c¢lay- s. [556 [530 k-] Material used in seal
: 0 any svata contain omosiewar? Yoo L1 Mo Go—" Gray fractured basalt vh. 530 |600 > Did any strata contain unusable water? Yes (] no [ —
[-d Type of water? Depth of strata Cray basalt h. 600 g’ Type of water? " Depthof strata —
o Method of " Hard gray fractured h. |600 [718 S Method of sealing strata off
8 Basalt gray *_h. 718 |782 O Py
w (M PUMP: Manutacturer's Name __LAN I YN |Basalt w/ clay streaks mh. |782 786 w o Trwe: s Name WP
- Type: HP. Basalt gray h. {786 (796 k) T PSP — —
o (8) WATER LEVELS: Land-utace elevation ! Soft black basalt w/ wood 796 809 o  (8) WATERLEVELS: landsutace olevaton .
c Static leve! 4. below op of wel Dato |Black. alt med hard 1809 [849 5 Static level # below top of wol_Dato,
[ Artesian pr s, por squaro Inch Date Ta . h. 849 [893 £ : Atesianpressure s persquareinch Dato
£ Antesian water 8 Artesian water is contolled by P
“-'ﬁ (Cap, valve, oic [ ———— o Corciosd KT ‘(i . - TCap, valve, o) Vonsated X/ 112]G9__ 15 Gompora T
(9) WELL TESTS: Orawdown s amount water level is lowored below static level L6796 O (9) WELLTESTS: Drawdown is amount water level is lowered below static level
3 Was a pump test made? Yes [ No It yes, by whom? WELL OR CERTIFI 8 Wasapumptestmace? Yos (] Nol]  Hyes.bywom?________ | WELL CONSTRUGTOR CERTIFICATION:
(=] Yield: 981/min. with fdrawdownater | snd/or accept ibility for of this well, and its Yield: gal.min. with . drawdown atter hes. 1 constructed and/or accept responsiility for construction of this well, and its
] " " " with all Washis standards. Materials used and [ " - - with all well standards. Materials used and
£ the information reported above are bysiogi oy best kiowledge and bee. |-E h reparted above are true fo my best knowledge and belief.
I wh Aqua Drilling & Enge i
‘”m“,ww:u taken as NAME Aqua Dr1111n§ &%&s&ln‘% s ———— g;mﬂawmm (water lovel well E J_(mémw o
Time ‘Water Level Time ‘Water Level Time ‘Water Level Time Waler Level Time ‘Water Level Time Water Level .
N A — L —| Addess 120 Crestview Dr., Colville, WA
Jash.. License No. M ' .— _— (Signed) _____ - : License No.
y e CRILERT-
Py . \ ML%W\“\W 53 Dote ot o .
Baier tost Gal./min. with ft Contractor's S Baller test gal./min.with _______ Mt drawdown aftec hrs. g:'a":s;"":&:
Artest Qal./min. with stem set at . for No. . hb T wQ}f Airtest al./min. with stem set at . tor - __hs | No. Date LA
Atesion flow__ gpm. Date - Artesian flow —__gpm Dawe
Tamperaturo of water____ Was a chemical analysis made? Yes [ No [J (USE ADDITIONAL SHEETS IF NECESSARY) Tomperature of water ___ Was a chomical analysis made? Yes L] No [ (USE ADDITIONAL SHEETS IF NECESSARY}
ECL050-1-20(2/93) ** 1 ~oEBawe .- Q ECLCS0-1-20 (293)** 1 o 0
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Well ID: 3322
Surface Elevation: |26 6 £t

Well Name:

Well Depth: (38 8L+

Cross Section: A -A'

Aquifer:  LWNTB

Depth bgs (ft)

@ A

[SS 4
199 -
269 -

247

268 -
Y43

us+ 4

Y -
yps -
563
528 -
5Cb 1

=2

w

<
|

Elevation (ft)

- (366

ArAll
- |77
L 1\S@

- 1119

- A9d

L qiq

¥
- 890
L €38\
L 363

_8336
- 8B

1584

- SBg

- Y43
- Y2k

1388 —~

— 22

ovB

OVB

BASALT

BASALT

SANDY LAY

BASALT

l—

CLAY

ASALT SAND

BASALT

BASALT SHAE

e T L . m—
BASALT

———— RBASALT <Ay

BASALT

BASALT <aar

BASALT

&9

SEL




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

2763

File Original and First Cocy with
Department of Ecolog:

Second CODV—ONMFI Copy
Thira Copy—Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

re57 s

Start Card No. . o g 3) &

&4~ 3libo

Wi ht P nno.—,—L
/ater Right Permi — i

WellID: 2763

Surface Elevation: 985 £+

Well Name:

Well Depth: (S £+

A-A'
Aquifer: LEPPRE SDMB

Cross Section:

(1) OWNER: Name_( HALKE.

Fanelel

Addvm—#LAﬁ?—‘”—f—mMo

.. LOCATION OF WELL: Counly%&mﬁ'—
(2a) STREET ADDDRESS OF WEI _}. (or ne Iress). -

S M.ﬂéﬂ Sdi_D r.LLM k’«

!

Industrial O Municipal O
Irrigdtion
TestWell O Other UJ

(3) PROPOSED USE: gbm stic
DeWater

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

Formation: Describe by color, character, size of material and structére, and show

Owner er of well
(4) TYPE OF WORK: Gror e ey

| Method: Dug [ Bored [

Abandoned 0 New well
Deepened Cable [] Driven []
Reconditioned L Ro!lryk Jetted [

thickness of aquifers and the kind and nature of the material in each stratum penstrated,
with at least one entry for each change of informat}

MATERIAL FROM

 SanO St #’-’dﬁﬁ/(/ 0‘/71

(5) DIMENSIONS: piameter of well inches.
Drilled_. > / S_feet. Dapth of completed w'lli{;;

= wupsten Ject 7Y 2%

(6) CONSTRUCTION DETAlLS

Cl“nn inatalled: ¥ - oammom_ < n «e_L}_Q .

B P /T S
m&hwc_ o<

Depth bgs (ft)

¢ -

I.Inov xn-mw jm} * Oiam. from to "
essss " oun.om o n [ EoD Shue o claTerz| /70
Perforations: Yes._!  Nol S
Type of perforator used S > AUDS TN /40|
SIZE of i . in. by. n. e
om "o # A TS AT C € /5%
fto # N
o . Ay Cfre, (Lo e
Scraons: vos[ ] 4 - i
Menutacturer's Name. _,ML_Z??/C‘C_WN Stuwlouc (225
. ModelNo. }
.o Siot aze. teom .t n | Froien B2 asAcT | 255 3
‘ ___ Slotaize. trom. 1. to. n - .
acked: YosJ  NolJ iz of gravel
. to. .

Surface seal:
Material used in

N a 7".2:”"'7
"L/' 4—_( el«e;

iz

Did any strata contain unusablo water? veal ]  Nol_!

Typeotwater? . __Depthofstrate_. —_
Method ot off — -
(7) PUMP: ‘s Name N
Type:. — e HP.
(8) WATER LEVELS: Land-aurt ation — { _
Static hw_éLn pelow top of well Date 1/~ 2. 7“/ > i
Attesianproasure ./ ibs.persquareinch Date
i ) TCap. vaive, eic))
(9) WELL TESTS: Dr is amount water level ie lowered below stalic level
Was a pump test made? YesL| No Ityes, by whom? . — | WELL CONSTRUCTOR CERTIFICATION:
Yield: gal./min. with . drawdown aftec hra. | and/or -c:om - ‘or fon of this, well,
and its with al i
Materials used and lhe mvomuhon mpoﬂ-d nbou are true to my best
o taken (wator and belief.
fromwal top to wator oval)
Water Level Time ‘Water Lovel Time Woter Level

NAMEM’ A / (Lided z

(PERSON, FIRM, OR CORPORATION) (TYPE OR PRIND)

‘ Date of test
i hes.
y

Artesianflow ________ gpm. Date

water Wi

-,

ECY050-1:20 (10/87) 1329

gal./min. with . .. .125\'" after ..
/min. with stem l_l( at s lor hes.
_ T

i

rawons AP Pox for0 ~F By

(signed!

Ny 0 i %
RPN SENY e T 2T o T2

Elevation (ft)

- 98s

- (AP

90

VB

OVB

BASALT

EM




Figures A9-A26. Well reports and stratigraphic interpretations of wells in the B-B’ cross-section. The abbreviations used to denote
stratigraphic members are as follows: OVB = overburden, EM = Elephant Mountain, RR = Rattlesnake Ridge, PM = Pomona, SEL =
Selah, UMA = Umatilla, MBTN = Mabton, PR = Priest Rapids, RZ = Roza, SQC = Squaw Creek, FS = Frenchman Springs, VTG =
Vantage, and GRB = Grande Ronde.

3384

Work: -

true to the best of my knowledge and belict.

nap tet made> Ye &y No ©) 1t yes, hy whom? AA 7w v Jinn

golfmn wih _____n_drawdown atter ____ nrs | WELL DRILLER'S STATEMENT: Recovery it flme taken 31 1ero when, oump turned off (water level
” rea from well top 1o water level) NAME Moriarty Drilling
This well was dnlled under my jurisdiction and this report is B

t | T Water Level | Time Water Level -
true to the best of my knowledge and belie! Time Water Lewet | Time | Wae i (Person. firm. o corporation) (Type or print)

: Junnai and Pt Conv with WATER WELL REPORT Avpbication o GR=24077
o op o G4=-24077P
D .- Pl ettt ot P Cony witn WATER WELL REPORT Avpication v GH=24077 §_ Tuira o ) STATE OF - o:m..;u e
& iy BONTR LY STATE OF WASHINGTON Permit No G“ 2“'0771’ x (1) OWNER: rume  Marvin Buta; e Addres Sgute g; Bg: 1 :'W l9;2°- ;(.’R,
e - PP = (2) LOCATION OF WELL: ¢ a - B Lo e N.R "
S (1) OWNER: wume Marvin Estes e Route 2, Box 2104, Wapato, Wa. 2 s o i o eomer L o
2 &) LOCATION OF WELL: cony Yakima .. . WA S uSH s 3b o 1200 208w | e o WELL Lot . _
£’ 200 JUSR (1o 2eron or bR o = & samion O Tet Wl O Other O | B e e and - kind 2L et and sruchue. ond
T () PROPOSED USE: pomestic 0 industriai 0 Municwpal O | (10) WELL LOG: — AL g ——— P Hrabum penciraied, 1o of leas one eniry [or rach change of formaiion
o firgation  Test Welt (] Other O | Formation Describe by color, character, size of matera and struktube, and o o * il more than one) 0 Bered @ MATERIAL | YROM | TO
c B P A o st o iy on sk gt o Sormater 5 Newweh O Memes Do _clm..Bnultm - 592 602
G (4) TYPE OF WORK: )juers aumber of well = ne enn henge of Jormaton G Deepened T Cale O Drven O WL 178
o S : than one) First MATERIAL "FROM f T0 =] Reconaitioned O Rotary ) Jetted O -
£ New well @ Method: Dug O Bored O © Gr !,y Basalt Med-Hard 60260’
g Decpened B Cable XX Driven O _SSLQnd5011 —_— L—— T - E (5) DIMENSIONS: Diameter of wei incnes. | Gray Basalt Har 607 820
£ Reconditioned () Rotary r; Jeted O c::ntggog;gdv‘a\]l.l“ . “0 ) S Dritied W enth of completed weil -~ | Broken Ba . 44_8_29_ 825
£ (9 DIMENSIONS: Duameter of wel < #1d™ | “Brown_Clay with Sand 55 135 £ 6) CONSTRUCTION DETAILS:

- Drilled (t  Depth of completed wen L1 1t a. SEE— O . and
o _Hard Sandstone 1135160 < Casing installed: Diam trom « to o | Brownish Sandstone 840
£ &) CONSTRUCTION DETALLS: “Soft Sandstone __"________1_61247 3. 8 o trom P n | Gravel 1* minus & Sand Some. auo 856
5 Casing installed: 20 - pum rom , O o 187.4 (—S2Dd 11737179 o e Dmitom D0 R Basalt !L 210° up 15'
> Threaded O 16 - Diam tom 167 1 o 528 n g::;:nc;:‘s’alt Ficm : igz gg - B Perforations: ves= NoQ \ 4 8 6 862
c c1ded X) Digm from 220 _ ft to n _ o . . - WL u l.b- . 20
& vk B AP0 > 843" | “Rlack Basalt Hard feimer 209 [ 216~ g 2x ot perterevene . by " | Goarss trave : 8627866
s Perforations: yvesXX NoO Torch __Broken Basalt ) 6 1 © pecforations from ftto : 13%_2111:\15 e
< Type of perforator used _& Sand_Hard (=} perforations from " to 3

SUZE o pertorations b, 6 | —C12Y - ving) [ 866 868
9 e e rom 728 " 0 éég | “Hard Yellow & Green Clay | 24 o L. pertorsenstom o n & 868 | 876
< ¢ perforsons trom /7 10 7.5 n | —Pea Green Clay R = Screens: vesg  No O 884 _
; perforations fiom _—_ ft to__ # | _Green Sandstone > Manufacturer's Name 0
E < Lo beror G — —— Green Sand g Type oo Model No ... 8

Screens: vesp)  No __Graen Clay Diam Slot size trom ft to y
[ Manufacturer's Name - = tt 10
= D Slot size from .
= Tyne Model No —Green Sandy Clay - & wo___ Netsee m____fute
g I):.un Slot size from ot o e Green Shale 1.3 2 Gravel packed: ves3 NoO  Size of gravel.
bt . Diam st e trom ft. to 1t | —_Green Sand . (nggyl b 5 ool piaces trom P
g - ‘Gravel packed: v No[)  Size of gravel le‘::: 22:\5; ahal ; 2 Surface seak veiQ  NoQ  To what depth?
» et S ~.-% | _Green Clay Small Gravel b4 Do any svts dontas unusstie waert Yo NeO | Gray Basalt Hard Cravis 3° (109311105
8 Surface sea % To what deptny 20 n | —Green Clay & Shale o Type of water? Depth of strata -~ | Qray Basslt Med-Hard 1105_1145
4 Mater .t ent __Gray Basalt Med-Hard . 550 55 '; Method of sealing strata of — | Red Shale 1145 1148
; ::‘(‘n’em;: e contann urunblen \;‘arl‘cr: . :mu NoX) | __No. cnttﬁg& i T 0 72{;‘7555 557 B 1) PUMP: smscurers some - SWL raiged 11' from 164- ;5
of water epth of strata SH. opped from_ 2 ) HP. .. -

< Method of sealing strata off Type: . —
- —Gray Basalt Broken o
§ 1) PUMP: st name o Cuttings _ @ (%) WATER LEVELS: {onsuriscedimaer et

Type HP ~Blac! Basaltjrakm . Y= Static level 1 below top of well Date
“6 ' . 3 l ml surface elevation Tt _'SVL 200 m—— Oo-l Artestan pressure . fhe. per oquard ich DAla......- R
O :8) WATER LL\{E;S: vt surtace elevatio s/oph | B od Basalt Brok g Artesian water 13 controtled by oo, v, atin” "
e tatie level t below top of well Date m&.ﬂLBﬂmMJ}E& 'f
D rtesian pressur s ¥ - )
BT Tt e T i g1 o
2 valve pump test Ves NoQ 1t hy whom?
5 - o e “G"’q’w?‘f:é’ﬂm D e e it armwown atier ws | WELL DRILLER'S STATEMENT:
}g. (9) WELL TESTS: Drawdown is amount water level 1s & = - - This weil was drilled under my jurisdiction and this report is
Qa @
o =
= =
= 5
& @
[ (=]
Q @
Py <
£ -
-
./

bftcnvr;"). fen ae ‘L{‘Y&;\}:rn—;mn wrned o'h (water level Address.. RO 9.! Bo 269!. !.k!'“ 2. 38901
Time Water Level | Time Water Level Time Water Level NAME . Moriarty Drilling
(Person. firm. or corporation)  (Type or print) e " o [Signed] - /7A~/( .
e o te of test Signed]. Lt . .
| .. | Address Rt 9, qu _,?69' Yak im' Wa. 98901 “aind test gal Zmn with f1. drawdown atter. hes. (wen nqm‘ / y
Py . . . Artedian flow . ©»m. Date 0 9 .78
bate of test ’ /(/" V4 7 Cemperature of water Was » chemical analysts mace? Yea O Ne O | Licerse No. 0355 . . Date. 9 1,78
a5 date of tes i o
“Ritier test gl /min with ft drawdown atter ne | (SlEmed] s (wm}éne/
Artestan flow #pm Date (USE ADDITTONAL SIENTS I¥ NECESSARY)
Temperaure of water 81 was » chanical ansiyae macer T O ol | Licerne o 0355 pwe /9 1078 -

(USK ADDITIONAL REARTS IF RECBSSARY,
ECY 050120 L
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The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

r,.'::nimc.:g'y{gn..‘"‘f;"'"“ 3384 |waTER WELL REPORT

o
Yhird Cooy ~ Drill

STATE OF WASNINGTON

fel

Abplication No

Permit No

G4-24077P

(1) owNEx Name Mnrvln Estes

Address

Route 2, Box 21016, W:p.-t—b, wa.

(2) LOCATION OF WELL: county. . Yakim

"% and distance from section of subdivision corner _

VE ST, w0

IZNH 5

(+, PROPOSED USE: Domesuc () Industnal O Municipal 0
!reigation [0 Test Well ] Other o

(4) TYPE OF WORK: ‘'wner' numb« ol well

{if inore than o -
New well a Mﬂnoa Du O Bored O

Deepened G Cable (] Driven D
Reconditionvd [ Rotary ) Jetted [)
(5) DIMENSIONS: Diameter of well inches.
Drtlleg n Uepth of completed well et

(6) CONSTRUCTION DETAILS:
Casing installed: “ Duam trom w0 ot
Threaded O “ Diam. from n ot n
»WQI&'(G [w] * Diam. from fe. lP n

Perforations: veso wNo (3
Type of perforator used

SIZE of perforations n. by
pertorations trom . to
perforations from ft to
perforations from ft to

Screens: veso  No ()
Manufacturer's Name

Tyve - . ..... Model No ..

Diam Slot size from « to .n

Duam Slotsire from ft to .t
Sravel packed YesJ No[] Sizeof gravel

Grovel placed from ft. to ”°.

Surface seal: yo. 7 No(3  To what depth?
Mater:al used in seat .
DUl any strata contain unusable water?  Yes N
Type of water? s Depih of strata
Method of sealing strata off .

(10) WELL LO!

Formation: Describe by color, character, nze of materal and structure, as

1how thickness of aquifs
stretum penetrarcd,

and the kmd' and nature of the mﬂlﬂ‘ial T ‘cach
miry for each chany formation.

_Gray Basalt Extra Hard

[TRoM | 7o

1235 11295

11295 06
with waten]

—Gray Basalt Hard
i““?%“ﬁ—&‘ nes)

0- 219--20"

ONS 1

_ 219~ 607--16"

_607-640 --1b"

(7) PUMP: manuracturer's Name

Type E . HP
g o :  Land-surface elevation
(8) WATER LEVELS: oo e s tover . 1t
itatic tevel . {t. below top of well Date
ATtesnn pressure ibs. per square inch Dste

Artecian water s controlled by .
1Cap, valve. etc)

. ; A Drawdown is amount water level 1
9) WELL TESTS: wered below static levet
Nas a pump test made? Yes [ No 0 1f yes. by whom?
deld_gal/min with ft_drawdown after hrs

tecovery data (ime taken as 7ero When pump turned off) (water level
measurcd from well top to water level)

Time  Water Level | Time  Water Level | Time  Water Level
j& of test
Ao test Ral min with ft. drawdown after. hrs.
\rtestan tlow gpm. Date.. ... ..
“emperature of water Was a cnemical analysts made? Tea O Ne O
“vosons

Work mn.:ﬁirch 2.

1
1977 Completed M‘rCh 13— 1978

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true 1o the best of my knowledge and belict.

NAME Moriarty Drilling

Person. Arm. or corporation)

(Signed].... ..

License No.

(USE ADDITIONAL SEENTS IF NECBSSARY)

Address. ROULe 9, Box 169, Yakim

(Well Driller)

Date.

Type or print)

Wwa. 9890

3/13_ 78

190

-

92

Well ID:

Surface Elevation: |1®S €+

3384

Well Name:

Well Depth: 1y £+

Cross Section: -8 '

Aquifer: WN 8

Depth bgs (f1)

@

180
219

55

b
55
oub
85l
23

1916

Elevation (ft)

—- 118§

J aaq
4 et

+4 635

1 36S
4 368
4 3us
+ %24

+ 3¢9

4-as

1893 1 92
4s L 4e
WS 424

g L -22s

VB

OVB

BASALT

EM

canD & CLAY

BASALT

ZATA gEAVT)

SANDSTONE

PM

SANDSTONE BASALT
GRAVEL & SANDSTONE

BASALT

SEL

SRALE

BASALT

g 7,

BASALT

PR




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

)

Well ID: 2B 8@

Surface Elevation:

Well Name:

(gl Well Depth: |BbpC4

Cross Section:

Aquifer: [ owe SOMB

B-8'

Irngation (@ Test Well (J Other [

gy M o WATER WELL REPORT Avsticaton o C 429349
AR CoR ol €6 STATE OF e’ OSSP
(1) OWNER yame B1ll Evans Address Evans Rattlesnake Ranch

77) LOCATION OF WELL couny  Yakima X_ W VW, 5?2 211§ n35am
~ rng and distance from section or subdivision corner 25 b I
_) PROPOSED USE  Domestic O Industnal 0 Mumewpat 0 | (10) WELL LOG D -

Formation Describe by color character siz¢ of matendland structure and
show thicknes of aguifers and the kind and nature of the material m each

stratum penctrated with at least one entry for cach change of format
(‘) TYPE OF WORK ‘l)lrv;;'fl:r; r:;‘nﬂ'nb;r o)( well 2 MATERIAL FROM TO
New well ® Method Dug [J Bored O
Deepened 0 cable O Driven 0 | -Bravel and houlders ___ __ 0 37
Reconditioned [ Rotary @ Jetted [J | Brown clay soft 37 68
0 m T 68. 153
(5) DIMENSIONS 16" £9 740", 9 7/8" to 10007 155 | 216
prined 1000 ft Depth of completed weni 1000 1t 216 | 226
6) CONSTRUCTION DETAILS wo saody clay 1226 1290
(6) CONSTR Gravel multi-color _1.290__| 300
——Casing mstalled 18 pum rom :i o 728 | Tan sticky clay- — ~ — 300 | 311
n&::zg g:ﬁ :::: ::: :: Soft brn rock, hard yellow clay 311 344
Medium gray/black basalt 344 | 410
Perforations vesg wNo® Basalt hard gray fractured 410 445
Type of perforator used 81k & bro basalt, med soft clay | 445 | 449
SIZE o e trom LA % | -Blk_& brn_hasalt, tr of grn clay | 449 | 460
Pertorations trom P « | -Basalt hard gray 460 | 637
from it to #t | Clay hard gray 637 | 640
Gray and brown clay 640 | 648
Screens vesg Nom Green and gray clay 648 | 708 _
:;nuhclurerl Name Model N Basalt soft black 708 714
pe lodel No
Diam Slot size from ® o « Basalt med gray black 714 | 718
Diam Slot size from 1t to « | Basalt med gray black 718 | 729
—Basalt med hard gray 729 |1 790
Gravel packed vesg No®  Size of gravel _Basalt medium black 790 | 793
Gravel placed from 1t to £t B 1 lack T 793 | 798 _
Surface seal yes® No EE To what depth? 40 « | -Basalt hard gray 798_| 805 __
Material used n seal ement _Basalt gray fractured | 805 | 808
Did any strata contan unusable water? Yes O No® | Basalt hard gray . 808_| 814
Type of water? Depth of strata “Basalt medium hlack 814 | 818
Method of sealing strata off B 1 3 ‘ "! 1 _BLB_-_ | 825 _‘
(7) PUMP  manutacturer s Name Basalt _hard gray. 825 876
Type HP Basalt medium hlack fractured 876 907 .
—— - | _Basalt medium hlack _ an7. 929_
(8) WATER LEVELS  Lund suria ciejation Basalt porons hlack 929 | gsg
Static level 38 1:h below top of W$ Date 3/16/81 Basalt _hard hlack gs58 971
Artesian pressure ® Per square inch Date _Basalt soft black fractured 971 | 976
Aresian water 15 controlled BY (o vaive ete) Basalt saft hlk, bra, gray 976 | 980
_Basalt_medium_|

Drawdown 15 amount water level 15

(9) WELL TESTS lowered below static 1

Was a pump test made? Yes (8 No [J u yu by whom?Akland
yierd 2400 gal/min_with atter 24 nrs

=7/

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

Tune  Water Level | Time  Water Level | Trme  Water Level
—
Date of test
T test gal /min with 1t drawdown after hrs

Artesian flow
Temperature of water

gpm Date
Was a chemical analysis made? Yes 0 No O

ECY 050-1 20

980_11000
19 81 Completed 3/1'3 llal
WELL DRILLER'S STATEMENT

This well was drilled under my )unsd:ctmn and this 1eport is
true to the best of my knowledge and belic!

[Work started 2/16

name MOORE ORILLING, INC

Person firm or corporation) "l(‘l'ype or print)

Address " D Dramer P, Moses Lake, Wa 98837

c f
[Signed] ®M (Vkl—all !nnen

License No 81 0840 Date 19 a1

(USE ADDITIONAL SHEETS IF NECESSARY) OZ, aD i" b ;5/

Depth bgs (ft) Elevatio

g T g

Uy 1826

wis 4 25
Yob 4 79P

>7 Y523

8 +Y4sz

g1® 1 342
Q2S 4 33S

1pge L 16¢

93

n (f1)

OVB

OVB

BASALT

EM

BASALT

BASALT

aay

(LAM

BASALT

I

_BASALT

anay

BASALT




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

Department of

Ceparmont o seaogy " 2865 LIATER WELL REPORT o495/

—Ow
%‘:mnm?w /K77 ?5’/

STATE OF WASHINGTON Ml;’ m‘iﬂﬁ'ﬂwa‘ﬁ' Dz'!—ﬂéz

Well ID:

2306S

Surface Elevation: (@] F"

Well Name:

Well Depth: 4 & (4

Cross Section:

B-3'
Aquifer: ([ oweRSPm b

(1) OWNER Nemo— U ARID MARTINR Z — swesn_12/0 Mo0REZ RD ¥2 H{4HB an

(2) LOCATION OF WELL cowy_ Y A H IM B

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

NE . SE , m_ap_/%g‘ 7(22

>

(3) PROPOSED USE E".D':g‘;:"f Industnal O Municipal (] (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
O DeWater  TestWell {1 Other [0 |“Formation Describe by color character size of matenal and structure and show
SEE.: o0 thickness of aquifers and the kind and nature of tho material m each stratum penetrated
(4) TYPE OF WORK Ovwhers bitvel with at least one entry for each change of information — —
WATERIAL
Abandoned O New well g/ Method Dug O Bored O o5 g g o 1y
aecon:lw;-au.u L Rotary & Jetted O | < [ 91 | ¢3

(5) DIMENSIONS Dnmotaro'wall_lLLLZ_mchu 7 £3 177

Drilled. foet  Depth of completed well__Z 0 /. t ;) ;“ E.I ; M 1?‘1_} 1/;?/
A,

(6) CONSTRUCTION DETAILS 9% 29
Casingmstalied _[ 2 pam wom_FL 10 4O 4 iz 7,_; 2Z2 7 204 265
Woded O L0 vamwen_Ft2 w0 829 o [ 4 T A 265 (283
Threaded E Diam from # to. # Lo, 283 1292
Perforations YesL]  NolT- ) | e ddalavo 292 29§
Type of perforator used 4 clax 298 316
mey | o | gl lalave 36 386

ft o "t clay 38¢ 397
from f to saldotzno 397 420
fto n] Alal Rasall 420|968
Screens Yosll” NolJ ey . Bosal] 1 £35
sName___TSA M SON 0g tlatanp 351590
Typo_ I P2 UIN Le ST Model No MalL Aadali 4o vy
um £8"Tele siotsze_c020O om LAY w10 ¥D5 [ o noy Readald TYs| §20
Diam Slot size. from. e ft Em qu
Gravel packed vesL] NolBF PPV Y0 |8YE
i to. " .f{‘::’] M ’ Alu;:’\!} §F9F 3%
Surfaceseal YeslF wo[] Towhatdepmr_HY4Q 4 < KB » Beooal §8& 901
PTD Com - — -
Did any strata contain unusable water? vos[ ]  noll | TRV PR 7T
e . 3] T =g
Method of . L =3 — :

™ pump oName | SEP 2319 2= % o
Typo HP ! i '—< R m

(8) WATER LEVELS  Latdsurtacoslouaton /7 0 « | - = =
statictovel 3 DDt belowtop otwel Date_§ —/6-FY == :E :;

Ibs per Date = o o
o Cap valve o1c)) W - =
jork sta _X—(5~9d

(9) WELL TESTS on below static level [—ooretared 12 Comploted AP LIL oo,
Was a pump test made? VQID NOB Ilm bywhom? WELL CONSTRUCTOR CERTIFICATION
Yield gel /mn with 1 drawdown after hre 1 andor accept for of this well

and its with well
Matonals used and the mformation Teportod above are tru 1o my bost
Recovery data (ime taken pump
from well top to water level)
Time Water Level Time Water Level 1
NAME FIRM OR CORPORA! ) PRINT)
Address M@MD OR
Date of test.
2
Bailer test gal /min with 1t drawdown atter hrs. ;ﬁ::i‘%u%d% License No _%
Artest gal /min with at t for hrs R
° gpm Date N:u-mw. kY %"'——J =22 ‘°—S9
otor 24 “was vos [l no[&

ECY050120 (10/87) 1320 Q@EEEme

(USE ADDITIONAL SHEETS IF NECESSARY) Q

94

Depth bgs (ft)

]

1%
1 8%

Me

%8

ag |

Elevation (ft)

T (bl

4113
1 a3

4 4l

4 626
4 62¢

1 32|

4 2%3

L2066

ONB

OVB

BASALT

SANDSTONE & LAY

EM

BASALT

SANDSTON

BASALT

ceaN

BAS ALT




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

«

PAGE 1

2862

BepaEnt ey oo it WATER WELL REPORT rpsication No.
Third Copy - Driller's Copy” STATE OF WASHINGTON Permit No. W
(l) OWNER: yame. Charles.de.la.Chapelle. ... Address 3206 Home Drive, Yakima, WA.. 9890?

PAGE 2
Flle Ori, d First Coj i
¢ Bl ey sna g oo i

"Second — Owmer's Copy
Third Copy — Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

Application No. .G4=27648 .

(1) OWNER: yome.. Charles de La Chapelle .

LOCATION OF WELL: county.Yakima

7.Ce Ovchovd

— . SE . NW...% sec..30. 711N, R.22. W

W1 and aistance trom section or subdivision corner 750 feet west and 600 feet north from center of Sec.30 .. .--

LOCATION OF WELL:

County...Y.akima

SWing and distance from section or subdivision wrner_l&ﬂ_teetmsl_and_ﬁnﬂ_ieemuh_ttnm_cgutmnﬁmao N

Domestic [ Industrial ) o

(10) WELL LOG:

£

(3) PROPOSED USE:

Was 2 pump test made? YesK) ‘No'D um by whom.Layne. Pump

Yield: gal./min. with after

WELL DRILLER’S STATEMENT:
This well was drilled under my jurisdiction and this report is

Was & pump test made? Yes [
gal./min. with

), I yes, by whom?...
" aft. drawdown after

el

Yield:

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is

£
o
Q.
[
4
o
=
2
=
(3) PROPOSED USE: Domestic [} Industrial O p | (10) WELL LOG: :
Irrigation 0§ Test Well ) Other [ | Formation: Describe by color, character, size of material and structure and o Irrigation [) Test Well () Other [ | Formation: Descrive by color, sharacter size of material nn:l;lvuc re, and
" mmn tn?cpl::gt' of nqmy ﬂ: uv;g a:?-ﬂ::n{“ ';;-_'"1 ;l:'m::c hﬂ!cﬁ:’"‘ﬁmﬂ;ﬂ m::v:: ‘cach c ver o€ " nm::%':'m{vdqw&n ot least o.-."‘.{.."»'ﬂ&'v lr:c:,ct)l":n “Iwor::a%'
(4) TYPE OF WORK: Qurers mumber st well 2 | T MATERIAL FROM =ro= ] (4) TYPE OF WORK: {riid S sng MM UED)  MATERIAL FROM [ 7O _
e =] New well (5] mm d Du O Bored O T
ﬁw';,'f o e Z::,, g 2:::,,3 Conglomerate-sandstone, caliche E Deecpened [ % able O puvenp |SOft black basalt with green shale
Reconditioned [] Rotary)d Jetted O | —SMall rocks £ Reconditioned [J rotary 0 Jetted 0 | _(Some water) 5 ARG
k o Medium hard basalt, roug
(5) DIMENSIONS ptameter of werl610"9-7 /8, |Sand5tONE, large_racks € (5 DIMENSIONS: Dismetor ot well .. inches. | S0Pt biack basalt. Eraces of water|1317 11333
Drilled..2715.........1t.  Deptn of completed well...2. 2t {Sandrock ° Drilled 1t Depth of well £t i 1t, rough _ [1333_11501_
AILLS: Sandstone, clay, small gravel £ (6) CONSTRUCTION DETAILS: e 1501 11537
® g:)NST.RU:rON DET. Basalt, black fractured e @ Casing installed Saft_red _black_b: aod chunks}1537_[1569
sing installed: . 16..~ -2t |Sandy clay, brown. green sticky 9 Thaeaces 0 - |Medium hard black basalt 1569 | 1660
Theeaded O * |Sandstone, soapstone, siltstone, g Welded O - |Soft black basalt with wood chunks
__clay 367 380, H water bearing 660 | 1665
Perforations: ven Moy Sandstone, soapstone, siltstone 3801 394 ® Perforations: vesg NoD Pgeglulg hard ﬁl?ck tzasatljt - ngg 686
Type of used Soapstone, siltstone, streaks of ® Type of used Soft_brown shales (woody particles] 704
SIZE of in. by . | basalt o 394 | 408 O SIZE of p. - by ' |Black basalt medium hard 704 11727
rom e o [siitstone 408 | 220 2 T ertorstions trom e u |Medium gray basalt 727 11835
trom #t to « |Basalt, black fractured 420 | . 541 = from .. - to o [Silty - clay black dark stones 835 [1841
Black basalt, streaks of clay 541 | 550 2> Harder basalt, gray/black 841 11852
Screens: vesO  Nof Basalt, siltstone clay-sandy brown{ 550 | 569 S Screens: ya Nog Medium hard black basalt (traces of
Neme. - Basalt & siltstone 569 781 c Nama, mica)c uncks black silty sand 1852 11879
I Model No ~ |Siltstone with streaks of blue ] chunks_of wood)
‘- Diam. _green sandy clay. 781 795 = . mica quartz particles(Blk. & Gry)1879 [1
v Blue green sandy clay 795 | 853 = illing,. ial
Gravel packed: vesg No)y  Size of gravel: ... Blue green sandy clay with streaks [} Gravel packed: vesy Nof  Size of gravel: ... e | _hi .clays___ 1883 |1906_.
Gravel placed from t. to Of sil tsbne 853 | 879 = Gravel placed from 1t. to 1t. B_Ijs ial
Surface seal: y o wnat depu 1115w |Siltstone 879 | 952 @ Surface seal: yes; No[ To what depth? ... . ained mater ___11906.11950
Material m‘.‘..u.le.. e b S & Black silty sand 952 | 968 <} Matertal u,.d.:. e, e Sandy clayish mica mixed greenish
Did any strata contain unusable water7 ves)  NoX) |Soft siltstone 968 | 1019 ° Did any strata con nusable water?  Yes()  No D silty 11950 12030
Type of water..... Depth of strata Siltstone with black silty sand 1019 ! 1033 ; Type of waterteo Depth of strata... ack & brown, | k$2030_} 2055
Method of sealing strata oft. e with_re [ ] Method of sealing Basalt, rough drilling, gray 2055 | 2062
(7) PUMP: ‘s Name. _basalt, water bearing 1033 | 1055 8 (7) PUMP: 's Name. Soft basalt black, red rock, vol-
L HP. Siltstone, shale fragments, clay- w Type: HP, _canic_pourous, some water bear. |2062 12073
rticles, basalt hard 1055 | 1122 - Fractured, rough drilling, hard
(8) WATER LEVELS:  [80losiiitse Soieva”. . Siltstone, shale_particles, clay- O (8) WATER LEVELS:  jgnioeunnce Sfevd #. | _gray basalt . 2073 | 2221
static tevei ..... 520 . below top of well Date 11/1218" stone, wood particles, water br.[1122 | 1153 £ Staticlevel . 22, below top of well D: Medium hard basalt, some shales
Artestan pressure ... bs. per square inch Date.... - |Shales_green in siltstone rock @ ° Arteslan pressu; be. "";"““‘“ inch Date. present, some water 2221 12230
Artestan water i3 B s (same water) 1153 1235 g ¥ (Cap, valve, cte) Harder_black basalt, smoothe drlg.!2230 | 2240
IED) H]
(9) WELL TESTS: Towarea below statie tever /" 1 (ot ey 10.80... Completed..2=4....... g (9) WELL TESTS: m.“g?ﬂgwummt‘x:‘“ fevet 1o Work started......9=12 19..80 Completed....2=4. 19.81.
@
(a]
[
=
-

No Conc]uswe In‘ﬁormatwn
Recovery dats, (tme taken as'Zefo when pump turned off) (water level

true to the best of my knowledge and belief.

name Layne-Western Company, Inc.
(Person, firm, or corporation) (Type or print)

ured from well top to water level)
Timt Water Level | Time Water Lével | Time Water Level
5

1t.
gpm. Date.
.. Was a chemical analysis made? Yes O No O

a1 /min. with. after. hrs.

‘Temperature of water...

Adaress 20 Ngox 336, Moses.ake, WA 98837
L

{Signed]........., Zf .. R A

.. Date...February..25, 10.81.

. (USE A

ECY 050-1-20

j>}< 3038

-

95

Pa:N

ﬂeenvery data (tlme taken ar zero hen“pum‘p turned off) (water level
ured trom well top ta water level)

Water Level | Time  Water Level

rlme Time  Water Level

t. drawdown after.
m. Date...
as a chemical nmlysu made? Yes Q No D

Temperature of wate)

true to the best of my knowledge and belicf.

[Signed]....."

License No..,

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

NAME. Layne-western ComP pany. d;nlnc. .......

firm, or c

(Type or print)

. Date... February. 25, 10.81.

-2



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

Application No. 34-2461E

Permit No."H

PAGE 3

&;.;'n:..ﬂ.k‘%’&"%#:f";"'“ 2862 WATER WELL REPORT
TRiTE Copy - Drillers Copy STATE OF W,

(1) OWNER: yame..Charl e ._adaress. 3206, Home

ive. Yakima, WA. 98902.... .
% NW.14 sec.. 300 1. 11N, 822w

"LOCATION OF WELL: coun

and distance from sectlon or subdivision corner 750 feet west and 600 feet no“rth from center of Sec.30__

(3) PROPOSED USE: Domestic O Industrial O o
Irrigation [J Test Well (3 Other a
(4) TYPE OF WORK: {ners qumber of well
Newwell | Q) Method: Dug O
Deepened [ Cable O
Reconditioned [ Rotary O

(5) DIMENSIONS: Diameter of well

Drilled. 1t Depth of
(6) CONSTRUCTION DETAILS:
Casing installed: " Diam. trom ..
Threaded O " Diam. from ..

Welded [J " Diam. trom .

Perforations: v«u Nuﬂ

Type ot

SIZE of in. by in,
from it to ®.
from ®t. to n
from 1t. to f®t.

Screens: vyag NoD

Name.

Surface seal: ves0 NoQ  To what depth? woecuscn: 2
Matertal used in seal......
Did any strata contaln unussble water?  Yes (]
P R O — . Depth of strata....
Method of sealing strata oft.

(10) WELL LOG:

Formation: Describe by color, character, size of materlat and structure, and
R e R e ey e
MATERIAL [¥RoM | 70
(CONTINUED).
Hard black basalt, fractured 2240 | 2251
Soft_basalt (same water) 225]. 12254,
- |Medium Har | 2254_| 2267 .
water)

_vestcular 226712348 _
Soft_b wn (some_ | __ | __
water) vesicular 2348 {236
. |Hard black hasali 12361 :£2417.
Black vesicular basalt - water .

hearing fair 2417 12436
i | 2436 | 2456

" |Red rock vesicular, water bearing
black basalt soft 2456 12483
Medium 12483 12490
124902647

Rough bhlack hard basalt with red
basalt 2647 12671

- |Rough black basalt hard 2671 12715

I T
I{ \_.“n i)
TN

1Y) H

(7) PUMP:
Type:

HP.

—‘t\\KL_.(ﬁx‘,

(8) WATER LEVELS: Land-surtace elevatio

o
— =

Statie level .
Artesian pressure —
Artesian water is by.

1. below top of well

(Cap, valve, etc.)

Duwdown s amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes {1 No (] If yes, by whom?........ -
Yield: gal/min. with ft. drawdown after

Recovery data ( pump turned off) (water level

measured from vcl.l top w wnur lcvu)

WELL DRILLER'S STATEMENT:

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

Time  Water Level | Time  Water Level | Time  Water Lovet | NAME... Laynenﬂestem CW& Inc.(.ﬁ;;.;ﬁm .........
AddressZ N/ 5
t. drawdown after-............ hrs, [signed] "'%wm Dritler)

.-gpm. Date
‘Was a chemical analysis made? Yes 0 No D

... Date..February. 25, 19.81.

(use

SHEETS I¥ )

ECY 050-1-20

-

Well ID: 29062~

Surface Elevation: 1223 €L

Well Name:

Well Depth: 2 ZIS€+

B-8’
=== 48

Cross Section:

Aquifer:

Depth bgs (ft)

96

Elevation (ft)
-— (22 3

a4 22
2 4 11

3 “é::???
423 T €92

SYI 4 632
E N LN

LEE
1455

1
)
=

1235 1 -|12
1252 T -29

2715 4~ -1492

OVR

OVB

BASALT

EM

SAND & CLAY

SILTSTONE BasALT

SILTSTONE
BASALT
BASALT &l

CLAY & SILTSTONE

SILTSTONE, Esw
SILTSToNE & SHALE

BASALT SHALE
BASALT
TCTSToN
ASALT Nooe
BASALT
BASALT ()
HALE woop)
BASALT
[ A g
BASACLT
BASALT "SAND)
SAND, SILT, CLAY
BASALT
AS SHALE

BASALT

RR

SEL

MBTN




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

é’t”%;&n%gﬁ?’fo? with 2827 WATER WELL REPORT Application No, (FHTEFLG WellID: 2%2F Well Name: Cross Section:  3-R”
RIS o e STATE OF W. N Yo ... GA=24469P Surface Elevation: !2434‘.(_ Well Depth: ISQ/X -F{- Aquifer:  (WINB
(1) OWNER: ume.. SaNd1in Farms adorsm...ROUtE 2, BOX 6Q. 7illah, WA 98953 ..  omi
(2) LOCATION OF WELL: county.. i o OM 3 NE 3 5ec22 T 11 N, R.21. WM i 1273
"~ and distance from section or subdivision B A
(.s; PYROPOSED USE: Domestic [J a o | (10) WELL LOG: (g
Lrigation (§ Test Well 0 Other O 'm : Dex m qgv ﬁ‘:'u ‘w:ff%ﬁ g‘:“ 7:{'::?:‘ ,.':,:::":"i;w"m‘: ::: 0\} B OVB
(4) TYPE OF WOBK 8;":": l"lhumber o’f ‘well 2 _ SATERIAL o] T
New well Metnod: Dus 0 Bored O | SaRg & topsoil 0 5
aementnionad Rery XKoot O Sand & sravel 5o 2sp T 1#22 BASACT EM
(s DIMENS|gNs: 16" 0 AREAML t0 1808 ., frael with streaks of clay 4081 29% T 476
Drilled # Detn of 18085 Clay, streaks of gravel 83| 130
(6) CONSTRUCTION DETAILS: £ = 130 | 250
R " | 250 | 253
Casing installed: 12 Basalt, black, hard 253 | 297 (LA, saN D & GRAVEL RR
m::ﬂ Clay, sand, streaks of gravel 297 607
Basalt, black, hard 60721780
Perforations: vesg nNoXX i 780 782 o ¢
Type of used Llay, grey with some black sand 782 807 + --66"
SIZE of in. by :
- from ft. to o -'an —
- Basalt, hlack, hard 821 | 1037
:w : : : Clay, green with sand 10371 1088 B as ALT PM
Basalt, red & brown, soft 1112 780 ). 442
Screens: veeg = NoiX Basalt, grey, medium hard 1112 [ 1177 282 T qal —:37:7051 e
* Nume oan e 'Basalt, grey, med. hard, frac.w.b.1177 | 1180 S+ + kb cay SEL
, o= |Basalt, grey. med. hard 11180 11192
# ...« |Basalt, black, soft, w.b | 1215
1 Basalt, black, hard 11215 | 1359
aravel packed: ves o No [ Size of gravel: e — Elia t, black, soft, w.b 11359
Gravel placed from #. to #. alt, black, hard 77 _| 1473 B A’S 43 (/T UMA
Surface seal: yoXf NoD To what depmr 1128 t, black, soft, w.b 1473 | 1506
Ceme A Basa] 1506
e —— Basalt. black, hard hsie 1717 1937 1 236
Type of water?.... wwwrmeee Depth of strate.— N/A—— | Bagalt, hlack, frac 717 ! 1741 1089 1185 (LAY MBTN
Method o setcg srata of N/A Basalt, blidck, med. to soft, w.k. {1747 | 1760
. N/A 760 | 1772
(7) FUMP: sumutucturarg Jgos-— ['"”"”“;:‘u""_m Basalt, black & red, soft with
o pra— 5 some_wood, w.b. 12
(8) WATER LEVELS: ot .. asalt, black, hard | 1808
uaic evet 438 o vetom s ot wetl Dai 6580 — PR
Artesian pressure . per square inch Date...
Artesian water ia controlled by.......... (_ E;:.;m_;‘___i_.___
(9) WELL TESTS: D rad et Tiatie oy Jover work startea MArCh 13 1980 compietea_dune 5 . 10 80 3¢ 4 -Is7 3 A’ l/
:::; - “".".‘:5:.'::.3 N e ot 2Y-0therS | WELL DRILLER'S STATEMENT: BA T
o This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.
Recovery dats (tims taken a2 sezo when pump tumed off) (water level William A. Gustavson
e e el | Tima - Water Level | Time  Water Levet | NAME.. Layne-wesnern Ccmmnv. AP RZ
. drafrdown after......._bre.
Temperature of water! . Wasa &:;ﬂ;m—;;;v_;- O NoXK | License No 0733 Date...June 30, 10.80 [#F32 + ~4yqa
- . ’ EXTR R BASALT (w0 SQC
€Y 050-1-20 ) - e L -szas CASALT

97




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

Original and First with 3 e ]
LT WATER WELL REPO £—1 2801
By DAers Copy” STATE OF WASHINGTON e Sl? a‘D\? Ule
(1) OWNER: yumaii10Yd Garretson Co.) o
/" LOCATION OF WELL: couny....Yakima I R i A WATER WELL REPQ Avpllcatin Ho
P
. g and distance from section or subdivision corner ; ird Copy — Driller's Copy STATE OF WASHINGTON (CONT.) Permit a0 . (126387 ... . -
o - T 0 {Cioyd- Jarretson—CoT}
(3) PROPOSED USE: Domestic O Industrial O o | (10) WELL LOG: ) 2 7 (1) OWNER: yume . esrew P.0..Box 1552,.Yakima, WA 8907
Irigation § Tewt Wel 0 Otver O | Formation: D"'a'y‘%‘u:(mm mmk‘uﬂ}:u‘;mmdu Sructure, end : (2) LOCATION OF WEZL: couny Yakima — N X NW tse.i7 T 11 M. RZ2IEwWMm.
¢ least one entry for each change of f ° B and distance from section
(4) TYPE OF WORK: Qyners number of T
£ (3) PROPOSED USE: Domestic O Industrial O dunicipal 3 | (10) WELL LOG: ___
New wel X1 Method: °
o— N Irrigation () 1ast Well J Other O | Formation Descride br color, character, size of material and structure, and
= show thickness of  Saulfers and the k im{ and nature of the material in ‘each
- i Owner's of well dtratum penetrated, with a2 né entry for €ach change of formation.
£ (4) TYPE OF WORK: Qrners <l . MATERIAL FROM | TO
= New woll Dug O Bored O
(<] Deepened 1) Cavle 0 Driven 0 | --(CONTINUED)
g peves 0 S 0 DO i — ——
- o Basalt, black, fractured 658 |
] (5) DIMENSIONS: L Dumneicr ot il “tnner | Basalt, black, med.-hard 1680 1881
] et fr Tepth of completed we Basalt, black, vesicular, W.B
430 . RUCT! o X (890 _F) 18811 1899
Clay, blue with sand 460 O  (©) CONSTRUCTION DITAILS: Basalt, black, hard 1899/ 1905 .
| 460 | 503 T Casing installed: ” Dlam trom o M Basalt, 4ed,-soft-vesicular DR
Perforations: ves Nﬂl | 503| 518 5 n,',::::g o prom ae s /wood {910 £) 19051 1914 3
Type ot Clay, blue 518 574 s Perforat Basalt, black,Med.~hard {T-D.} 1914 1945 o
Sandstone with clay 574 658 © cilorations: veQ NoQ B - e
Type of perforator used 7T, 1 Py -,
Sand a8, sl Q S12% of pertorsions o by n ettt LG _
Sandstone with c]ay 661 731 perforations from " n ~ 7 SEG NP A t
s lous from o . 1t ol e e e
Basalt, black, rough 7311 013 ¥ eteraions £ "o n , T ;
Basalt, hlack, Med. hard, fracturelig9l3 | ol 2> perforatom . A TP P 2P
Basalt, black, hard 919 944 g Screens: yeap  NoQ . -
. T
hsa_]_f_,_'rnl; n{th clay seams 944 963 - & Manutacturer's Name
«F aF Type Model No oo .
963 974° ® o1 Stot stze trom o " i o
Gravel Clay, blue ul gray basalt, rough | 974 1006 = Dlam Svwse  mem i ..t | i
ravel packed: vy ogg susotguvel . |Basait, med. hard 1 Pl Gre . i oA
- ) - vavel packed: ves No  Size of gravel - i
. m:-'::m n w]“ Blue with sand ek {gg }glé 9 Gravel placed from o n f
ce seal: vl NoQ  To what deptnr 1313 @ Surface seal: yes g N0 To what depth? -n !
Material used 1n sent Neat_cementgrout .. |Basalt, gray, med, hard (1306 1 1362 3 Matertat s in seal ) :
DId any strata contain unusable watert Yes()  No)X) {Basalt, black, med. hard 11362 | 1452 _g Did any strata contaln unusable water?  YesO  No O —
Type of water?. / A———— - Depth of strata.| /A_‘_.,._ 1452 1500 Type of water? . e Depth of strata e -
Method of mu./‘,m N/A N, Basalt. black, fractured, W.B > Metnod of sealing strate off . !
o
0 11500 | 1526 O  (7) PUMP: manusscturers Name
(7) PUMP: v Neme_N/A ( K<) : ;
Type: - aP Basalt, black, soft, W.B. &b F 1526 | 1540 o Type: ue S
Siltstone 1540 | 1631 o 8) WATER LEVELS: [Landssurtacc clesation i
(8) WATER LEVELS:  [andeurce o nvd....i“.-_lsoo Basalt, Black, soft, W.B. 7« 1631 1658 E 2“,)", level o b&.:\.m::::.‘.,,., Date - '
P O artesian prescura Ios. per square inch  Date
(CONTINUED) t Anestan water s coatrolled by (Cop. vaive, ete)
N o
£ ) WELL TESTS: B m o | e e coms Hovenban .
ed . eted Hovember: 6 1080.
WELL TES' Drawdown s amount water level is - Yl Nod I hy whee?
:: d -t M?Y " “;""::',_' e — Work " 19 B v i A it arswdown atter ws | WELL DRILLER'S STATEMENT:
'as & pump s, o , by whom! S—— 0 a - - " -
Yield: min. with ft. drawdown after WELL DRILLER'S STATEMENT: 8 - "u;ﬂ;‘l:'::"b;v’:sogrgl;dk:gﬁgd il E):;isg;m?n and this report is
680 - 164 wrThLs Jrell was drilled under my jurlsdiction and this report ls (0 oo o tume tiken e s snen pumo e o (water Teve ;
E - - - my knowledge measured from we H
171 180 Min. * 7 = Time  Water Levet | Time  Water Level | Time  Water Levet | NAME L “9'”5“9?‘" Company,. Inc. s e .
Recovery data (time taken as zero when pump turned off) (water leval - . or corporation) “(Type or print)
‘measured from wall top to water level) - f
“m Water Level | Time  Water Lavel “m‘twmmll“cﬁm‘;mo s Address. P:0.. Bo><,7_ s Moses Lake, WA 988, :
o510 T ek |
ngtn ses. Lake, WA 98837 a Date of test : (Signed) .. . / I T
g')lt:- '~3 S s @ Catier test gal/nin wit. 1. drawdown atter nre IR Baker " cwen Biiiters R |
..50.Min...... £ Artertan flo . ot
[Signed) = Temperature of witer " Was & chermical analysis made? Yes O No 03 | Licen. Vo€ 1167 . .pate November..12,1c 80 i
Batler testh Aol /min. with—_._ft. drawdown afler.........hre. !
Artestan flow.. e e R (USE ADDITIONAL SHEETS IF NECESSARY) ! i
Temparature of water..)70F Was a chemical analysis made? Yes {1 Ne 9 License N cev 050 120 - 0 :

(usp

ECY 080-1-20
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Well ID: 286 | Well Name: Cross Section: B~8’
Surface Elevation: 269+ Well Depth: 1454 Aquifer: WNB
Depth bgs (ft) Elevation (ft)
g 1289
D\ B OVB
20 + 974
wwp 1 929 BASALT EM
(LAY & SANDSTo NE RR
231 +62%
BAasSALT
i T
03 + <
1% T oes LA ———<ea]
wgel 263 (LAY &
RASALT
1262 +~06
24 -2 LA Ww!iTH SAND | MBITN
4, - ~14? BASALT
(sugp + -28\
SILTSTONE
le3! 372
BASALT
'ﬂ,ﬁ'g :_':é‘s*_s'i ——— AT
1ags L 420 BATALT
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

2
»
WATER WELL REPORT 2799 o WATER WELL REPORT
UIBTEES oginal & copy - Eeology, 2copy - owne, 3™ copy - drller CURRENT = ECOLOCY  Original& T copy - Ecology, 2copy - owner, 3" copy -drller CURRENT
: 03 otice W242794 (] pon e q tent No, W242794
Construction/Decommission (“x”in circle) 5k1% 03 9 N offatent No.. ; Construction/Decommission ("x"in circle) £ Notice of I No.
Construction Unique Ecology Weli ID Tag No. AHP736 " Construction Unique Ecology Well ID Tag No. AHP736
[J Decommission ORIgII;IiAL l;\lls;l':fNU TIbON Water Right Permit No, G4-24192 é [ Decommission 0’"2”:’_414 /,AI/SZ; Afz‘”i” Water Right Permit No, G4-24192
otice of Intent Number o Intent Number
PROPOSEDUSE: (] Domestic a i Oveiora Property Owner Name Department of Natural Resources c PROPOSEDUSE: [ Domestic 'CCDO e UDMWM Property Owner Name Department of Natural Resources
DeWater _[¥] Irrigation Test Well [ on Well Street Address PO Box 190 o [ Dewater Imigation Test Well Well Street Address PO Box 190 .
évr: or‘wd?m. Evmers number of well (if more: 5‘“ one) g 5 City Selah County Yakima g é]v:or:?m Emm number of well (if more S-n one) g 5 City Selah County Yakima
ow W Reconditioned  Method : Dug Bored Driven T —— = low we Reconditioned  Method : Dug. | Bored Driven .
[u] _ O caie Dkuig [lsened ,, | LocationSE_1/4-1/4SW_1/4 Sec 16 Twnll R 2L_owm B Check ® 0 Docpened _ O caie Dxﬁ [ setea LocationSE_ 1/4-1/4SW_1/4 Sec 16 _ Twnll_R 21 _ ewm @ Check
DIMENSIONS: Diameter of well 6 | inches, drilled Y (s, t, r Still REQUIRED) g One £ DIMENSIONS: Diameter of well !:I | ineh;s drilled Rk (s, t, r Still REQUIRED) o g One
B Depth. W 2 szn . wwM
CCONSTRUCTION DETAILS Lat/Lon: Lat Lat Min/Sec o CONSTRUCTION DETAILS Lat/Lon: Lat De Lat Min/Sec
Casing K] Welded 16" * Diam. from +1 .10 1206 q 4 Deg Mi 'E Casing: ] Welded 16" " Diam fom 1 f 10 1206 g 9 N
Installed: [J Liner installed 12 * Diam, fom +1__ peo 441 n LongDeg .~ LongMin/Sec - Instalted: (J Linerinstalled 12" * Diam. fom +1__ o #41__a LongDeg ____ LongMin/Sec
O Threaded *_Diam. From, ft: 10 f Tax Parcel No. (Required) 21111611900 2 [:Threaded "_Diam. From Rt ft Tax Parcel No. (] ired) 21111611900
. BYe o 0 e T Perforations: (] Yes [JNo [ CONSTRUCTION OR DECOMMISSION PROCEDURE |
Type of perforator used Torch Cut Describe by.color, chascter; size of material. and structure, and the kind and 5 Type of perforator used Torch Cut Formation: Describe by color, character, size of material and structure, and the kind and
Josize ofper 62 67 _in.by. 12" in-and no.of pers:25__from 1381 no 13861 - nature of:the material in each stratum with at least one entry for each change - SIZE of perfs 6___in.by /2 in.andno. of perfs 25 from 1381 f.to 1386 f. nature of the material in ach stratum penctrited, with at least one entry for each change
Saeens: DYE @No DK rs on of information. (USE ADDITIONAL SHEETS IF, NECESSARY.) k=] s Dlve END_D KiPac P — — T of information. (USE ADDITIONAL SHEETS IF NECESSARY.)
< Name MATERIAL FROM | To s Name oot MATERIAL FROM | 10
Type Tam Sand, gravel & cobbles 0 39 Type Mo Fard black basalt 1188 1278
Diam Stotsize ol e s Sandy clay brown & gravel 3 % 8 Dam. S o — = Sot porous black irace o basall ace of waler 258 | 1258
Diam. Slot size. from fto [3 Cemented gravel 60 70 3 Diam Slotsize from R0 f [ Med hard porous black 1298 1312
. S 70 = 1312
Gravel/Fitter packed: [ ] Yes [X]No Size of gravel/sand Sendstone brown 86 Gravel/Fiter packed: [] Yes (X|No Size of gravel/sand Hard fractured black basalt (1312 li1322 |
Matril laced from o Gray Clay 3 ] 2 Mateiasplaced from Lo 0 [Hard black (7 R
Sticky brown clay 114 129 = Soft porous black basalt 170 psi litle water 1335 1352
Surface Seal: Surface Seal:
° " E "a,E“["’ Towhat depth? "1-5—— b Sandstoné & Clay Tayers 135 > ol E‘ "gml:e]n:‘v Towhat depth? 1205 o ‘Med hard black basalt 1352 1364
ontain upuiable watcr?- D Yes El No - [ Broken basalt & clay 315 c Did any strata contsin unusable water? Oves O No Hard black basalt 1364, 1405
yyna E e Mod.soft black t brown basalt T 321 © Tymeof waier ' Fiard gray basalt 1405 1459
" — "“’"“""" Hard gray basalt N E = ype ofwater? Depth of strata Soft porous black basalt little water 180 psi 1259 1280
| Méthiod of sealing strata off Brown Clay D T v 370 (1] Method of sealing strata off Med'hard black basait 1480 1559
| PUMP: Minufacturer’s Name - o ) Greenclay 435 2 PUMP: s Name Soft porous black basalt 1559 1563
s Type: - HP: Gray silty clay . 268 [ Type: WP, FHard black basalt 1563 1575
A Land- level § n Gray silty clay & sandstone lnym 486 o Lan abx Tevel ft Soft gray siltstone & trace of green clay some black 1575
Staticlével 710 £ below top of well  Date Gray sand'clay trace of black sand 503 = Static level 710 1. below top of well Date basalt 1590
Anesian pressure, per inch Date. Clay to sandstone layers HE) 0 Aricsian pressure, Ibs. per square inch  Date. Wood & some clay 1590 15%
Antesian wate i contolled by (cap, valve,cac | | reen clay 585 8 Amtesian water is controlled by (cap, valve, ctc) | | Med soft broken black & some brown basalt 1599 1610
\ : h Y, o5, K
WELL TESTS: Drawdown is amount water levél is lowered below static level Broken §Mk Backit 9/ black & clay 033 © WELL TESTS: Drawdown is amount water level is lowered below static level Med hard black basalt 1610 1702
Wasapumpicstmadé? (] Yes [J No  Ifycs, by whom? Black & brown basalt trace:of green cl j678  jes2 ] > Vet pomp it O Yes CINo ifyes,by whom? Hard gray basalt 1702 1762
Yied: gal/min. with R drawdown after brs. | Very hard gray basalt 682 D o Rdnwdownafler . Med hard gray ‘“"" t""‘""““ 1762 \772
Yield: — " _gal fmin. with R drawdown after hrs. Gray clay - . 875 o . drawdown after s, Med soft gray basalt fractured 1772 1778
Yield: gal /min. with R drawdown after —___ s, Green clay 883 ° . drawdown after. s Hard broken gray basalt_ 1778 1783
4 Broken basalt & green clay 893 (<] Hard gray basalt 1783 1845
_fop towater level) — Broken black basalt 918 w top to water level) . . Med soft fractured black basalt 1845 860 |
Tir WaterLevel | Time Water Level Time. Water Level Med hard black porous basall trace of green clay 924 06 Timie  WaterLevel  Time Water Level Time, Water Level Med hard porous gray basalt 1860 1874
e — e — Hard fractured gray & brown basalt 938 - Hard gray basalt 1874 1887
R ‘Eray basalt 955 c —_— — [Broken porous black basalt 330 ps1 100deg | 1887 1905
—_— —_— —— Broken dark gray basalt 1043 [ e e Hard gray basalt 1905 1919
Date of test Hard dark gray basalt 1048 £ Date of test Med'hard porous dark gray basalt 919 1937
Batler Test gal min. with f drawdown after . hms Med hard black basalt 1152 b~ BailerTest ____ gal/fmin. with R drawdown after brs. Soft black porous basalt 1937 1953
Airtest 800 gal /min. with stem setat 2200 ffor | hes. [Green clay & gray sandstone 1175 g Airtest 800 gal/min. with stem setat 2200 f.for _| hrs. Med hard black basalt 1953 1961
Artesian flow gpm. Date ) . . [1) Atesian flow gpm. Date
Tcnpqqi\lmu[wn:r Was s chemical analysis made? [ Yes  [J No Start Date 8-20-09 Completed Date 12:22:09 a water Was a ch yysismade?. [ Yes [ No Start Date 8-20-09 Completed Date 12:22-09
C i [
i
‘WELL CONSTRUCTION CERTIFICATION: 1'¢ andlor accept résponsibility fi of this well, and.its - |'E WELLC ICATION: | and/or accept ibility for f this well, and i with all well
s umd and I.he information nponed abovc die tructo my best | kmwlgd_gg and be construction standards. Materials used and the information reported above arc true to my best knowledge and belief.
;,.,y Ly Me l-mhan Dnllmg Company B EDriller(Engineer (] Trainee. Name (iigs) LTy Mc Lanahan Drilling Company BJ Exploration & Drilling Co., INC
G 9o 6//— ~ Addiess 404N Conway St - - Driller/Engineer/Trainee Signan s a2 Address 404N Conway St
- 0337. - - o . . 7 -
(,||y st ate, 7 Kennewick Driler or m“"”.'? _N°' City, State, Zip  Kennewick . WA 99336
IF TRAINEE: Driller’s Licénse No - 1F TRAINEE: Driller's License No: S—
- Céntrictor’s . Contractor's
Driller's Signature: No. BJEXPCII32QK Date ) Driller'sSign istration No. BJEXPCI132QK Date .
JAN 227010 JaN 222010

ECY 050-1-20 {Rev 06/08) If you need this document in an altenate format, please call the Water Resources Program at 360-407-6600.
Persons with hearing loss;can cail 711 for Washington Relay Service. Persons with a speech disability can call 877-833-63%RATTHENT OF ECOLOGY - CENTRAL REGKNAL OFPOE

: o Pal

ECY,050-1-20'(Rev 06/08) If you need this document in an altenate format, please call the Water Resources Program at 360-407-6600.
Persons with hearing loss can call 711 for Wa.thglon Relay Service. Persons with aspeech disability can call 877-833-634 DEPARTHENT O ECOLDGY - CENTRAL REGIONAL OFFKE

73 2

100



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

WATER WELL REPORT -
Original & ' copy - Ecology, 2™copy - owner, 3™ copy - driller

Cons(mﬂlonll)mmmlssion ("x"in circle) 380 Sq
Construction
[ Decommission ORIGINAL INSTALLATION

oreatuiNg o

ECOLOCV

Notice of Intent Number
PROPOSEDUSE: [ Domestic [ ] Industrial [ IMunicipal
| DeWater Irrigatic Test Well

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

2799

CURRENT

Notice of Intent No, W242794
Unique Ecology Well ID Tag No. AHP736

Water Right Permit No, G4-24192

Property Owner Name Department of Natural Resources
Well Street Address PO Box 190

_— ity Selah Yakima
B Newwell [ Reconditioned  Method: [Jpug [JBored  [J Driven City - County Y
o a Ok Jetted Location SE_ 1/4-1/4SW_1/4 Sec16 _ Twnll R 2L_ o G Check
DIMENSIONS: Diameter of well inches, drilled " 97g" (s, t, r Still REQUIRED) wwu One
'CONSTRUCTION DETAILS Lat/Lon Lat Deg Lat Min/Sec
Casing  BElWelded 16" ¢ Diam fiom £1__ n1o 1206 o 9 Deg Long Min/Sec
Installed: [J Liner installed 12 * Diam.fom +1__ pto 441 n Long Deg ng Mi
O Theeaded *_Diam. From [LNTp— Tax Parcel No. (Required) 21111611900
Perforations: Yes  [ONo
2 used Torch Cut _ Formation: muwwum-auwmmmmmm
SIZEofperfs§ __inby 1/2_in andno of perfs 25 __from 1381 f.to- 1386 R |_ nature.of the material i stratum, penetraied, with at least one entry for-each change
'DY= E]ND_DK-PIC — = of information. (USE ADDITIONAL SHEETS IF NECESSARY.)
-+ Name MATERIAL FROM | 1O
Type - Soft black porous basalt 1961 1977
Dian, Stot 50 ’ Y r Med hard black porous basalt 1977 2015
Diam_____ Slotsize from o o Soft broken porous black & some brown basalt 2015 2024
Gravel/FiMter packed: [ Yes (X No Size of gravel/sand | Hard dark gray basalt 21662170 broken & 2198
Materials placed from At o Med soft b‘l:;:yk porous basalt trace of quanz 2198 -
- aiid groeh -
Surface Seal: n
ey Eva 1Mo Toviwdone 1205 Fard dark gray basalt 5 [ B0
Did any strata conain unusable water? Ove O N Hard dark gray basalt 2310 24
. .;' - o e Broken dark gray basall trace of green clay 2347 2353
¥po of waiar? Depth of sirata Hard dark gray basal 2353 2385
Method of sealing strata off Soft porous dark gray basalt trace of.quartz. 2385 2412
PUMP: Name Med hard dark gray basalt 212 2465
Type: HP. Med soft black basalt 2465 2472
Land. level Iy Hard gray basalt 272 2540
Static level 710 . below top of well Date 230 psi 100 deg. 2540
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
Wasapump testmade? [J Yes [J No  Ifyes, by whom?
Yield: ___ gafmin. with 2. drawdown after s
galmin. with R drawdown after hrs.
Yield: gal/min. with . drawdown after hrs. 16" casing 1,206
P 12 casing liner from 1,182 1,622'
t0p to water level) . 9 7/8" hole from 1,622 t02,231"
Tie  WasterLevel  Time;  Waterlevel  Time  Water Lovel Hole plugged with cement from 2,231" t0 2,540"
Date of test
Bailer Test gal fmin. with, I3 b
Airtest 800 gl /min. with stem setat 2200 f. for [ hrs.
Artesian flow gpm. Date .
Temperature of water Wes a chemical analysis made? [ Yes (] No Start Date8-20-09 ___ C d Date 12:22:09 ______
WELL CONSTRUCTION CERTIFICATION: | andfor accept res ity for ion of this well, and i with all well

construction standards. Materials-used and the information reported above are true to my best knowledge and belief.

Drilling Company BJ Exploration & Drilling Co., INC

@DrillerDEngineer (] Traince Name (prjgs) Lamy Mc Lanahan
Driller/Engineer/Trainee sagmm%zﬁ - ¢
Driller or traince License No. 0337,/

IF TRAINEE: Driller's License No:

Address 404 N Conway St.
City, State, Zip Kennewick

- WRECEIVED

Drillers Signature:

Contractor’
stration No. BJEXPCI132QK

DI.K 22; "

ECY 050-1-20 (Rev 06/08) If you need this.

altenate format, please call the Water Resources

Persons with hearing loss can call 711 ﬁ:r me Relay Service. Persons with a speech disability can call 877-833-6341.

Program at 360-407-6600. DEPTHENT F ECOL0GY - mmm

P33
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Well ID: 249

Surface Elevation: (2 &HP{—

Well Name:

Well Depth: 28 ¢ £+

Cross Section:

B-8'

Aquifer: ;1€8

Depth bgs (ft)

[o B

3ls
32\
37 -

2198
2221

2347%1

2353 T

Elevation (ft)

- (284

= '136'1
-3

- 65|
- 662

ueq

T =a1

366

T3y

-
Eohd

- ~186>
%0

254P

. -1256

OV B

BasALT

CLAY & SAND

BASALT Ay
BASALT

BAs:t(‘,T LAYl
BASALT

| CCAY % SANDSTONE |

RASALT

S LT o <BACA

OO &

BASALT

il BAasarT m
BASALT
SACATT CCLAY

BasaLt

OVB

EM




this Well Report.

ion on

OT Warranty the Data and/or the Informat

The Dep. The Department of Ecology does N

v

-

Fil
le ml";nd Tirst Copy 'll:
Py

Copy — Gwners Co
Third Copy— DrNers Copp

(1) OWNER: wame a1 .

ER WELL REPORT
'ATE OF WASHINGTON

L.

RIS

Application No.

Permit No. 3.4/~ 3 ”Zlbe

2798

File Original and First C ith
L3} nm irst Copy w

‘? LOCATION OF WELL: county... Y ¢ /T/rag

g and distance from section or subdivision cérnar

(3) PROPOSED USE: Domestic @ Industrial 0 Municipal 0
Lrrigation [ Test Well [} Other

N BT Co WATER WELL REPORT
ddress. J— I Third Copy — Drillers Copy STATE OF WASHIN Permit No. . . e
A azt ———
Foa b I b 'ﬁj"-y’“ﬂ' T LB Rl WM, {1) OWNER: yyme PAUL . Adtrem .0 BOX 1444 ZILLAH, WA. 98953

o

(10) WELL LOG:

M

color, character, siz ate
Hsgts wenmm of nqmp;ln amd the kind and natute of the mae et

4 LOCATION OF WELL: couny YAKIMA

sariag and distance {rom section or subdivision corner

—.SWoy §

14 Sec 16,711 ~.R21 wam

N

lowered below sta

‘Was & pump test made? Yes 0 No O !!y..hrym! e X

vield: 397 wm with

. unwdw'nu-r

L

Recovery data (time taken as 1aro wh
“lllr'dfmm'dllnploml'vdl

pump turned off) (water level

HWark ”
WELL DBILLEB‘S STATEMEN'P
This well was drilled under my jurisdiction and this report is

true to the but of my knmvlad‘e and belief.

aug. 70l

(9) WELL TESTS: Jomered below matie 1ever” Tove! s

Was a pump test made? Yes ] Noy) If yes. by whom?....
Yield: gal./min. with .

| EST. 600 gpa " :

WELL DRILLER'S STATEMENT:
This well was drilled under my Jurudxcuon and this report is

£
o
o)
o
2
K
=
(#) TYPE OF WORK: Qprers number of wet st laart one eniry for sick onenpe of 1 ' (¥ PROPOSED USE: Domtc O tncusisial O Muniaput 0 | (16) WELL LOG:
Now wetr S el bur O Bored O MATERIAL [Tmow [_To ° irgsonRd Tt wen o _omer D Do hickness of 4 nqnhn am‘?f."ﬁmd 32 hture o] the s ear
Deepened [ coble 0 Driven 0 | GraonZ _Doesared . a Py S (4) TYPE OF WORK: Owner's aumber of well ISR pensirarec. \Oih of Least one enery for sach °f“"‘" 2 Jormotion:
Reconditioned [ Rotary 0 Jetted O | dondd v Cdntr Aemrnm yo 420 = Newwen'' ) betaot 1 Du O Bored O e TN
(5) DIMENSION! W 120 200 o] Deepened Cable O Driven O —BMCK.BASALIELUE_SHALE_HJ_. 200[ 775,
Drilled. 4! 4 [-20x, &0 300 E Reconditioned O Rotary XI{ Tetted O hlue ¢l ay shale H: 890! 900
S Pl 220 1319 S _BLIUE CLAY SHALE S._900: 905
-~ (5) DIMENSIONS: " BX_6. .. nches.
(6) CONSTRUCTION DETAILLS: uﬁ” 2.7 339 3257 £ pied.299.. 6 Deor ot compionet went] EINE_BLIE_CREEN SAND __ -—5‘-32&"358
Ca installed: - / 6. Loy e 325 | Ylef [ GQNGLDMERAMI_.SIREAKS—OF_SAN.DI_. -
",'.',,‘;_,,_w Diam. from 5 il P o nors K eyt 142%y S (6) CONSTRUCTION DETAILS: BLIE QQKEMT - 9401945
. 2En A
Welded @ ~ = seimed. g2yl 1Y O~ 5 Casing installed: . £ - puam. srom 868.. 510948 n BLAgK BLACK BASALT vvwi“ Zfﬁgﬁi{
-~ n wo lgre \ 2 Tnreaded . ) n | ERA
Perforations: veq nog— 7 il e 1320 2 w,,“,xg GREY BASALT VVVH| 1028( 1153
Tyve of used. l\/ T = 2oid 5o lren H Perforati FRAC BASALT SOME WATER  VVVH| 11531 1187
SIZE of in. by in. 1 erforations: vap NoO OKEN RASALT BLUE SHALE WATER 11RB7 118
trom tt. - . A /‘2"‘[ "’J/‘;"L f{"i {Yy ‘g Type ot pmanm]?uua IEQRQH ..... 7 — R 9
from ft. to Y -aad/ LV IV 7,75 KX 20 SIZE of 1 in. by in. -
trom 1t to 2. < w4 20 |4 33 a ...90, perforations from 87 #1888 .
lang - LLleT b o tingd, 633 140 < - perforations from . f®.
Sereens: vap N~ Y/ Bl adoli o (70 3, trom L
. . g flur 3 lolllésn 770 b Screens: yap  NoB
Slot size i ne 4 e |97 i ‘s Name. T
3 Slot size el Yollow 3Ledlded 25 b 27 5 ;“‘ g _
" Gravel packed: va G N @ sumotge. . | ¢ o4 242 (79¢ 2 Dram 7 Sl e 300 GPM by AIR
Gravel placed from n.to.. 1@, '6 Gravel packed: yeag No |
Surface seal: yap- nog T vt depn 25 . a 2 Gravel placed trom B
Material used tn seal “
Surface seal: veXg No[  To what deptnt 18 . -
i .::'.::: contain ble water?  YeeO  NoQf’ 3 Material used in seal. BENTONITE... ..
?" P Dipih of strat...... k-] Did any strata contain unusable water! YesJ  No [ e
> Type of water?. Depth of strata.
(7) PUMP: e Name. _g’ Method of sealing sirata off.
Type: HP. 8 (7) PUMP: ‘s Name.
(8) WATER LEVELS: Itnd:eurtace clevation g Type: ur
Static level 425 ... 1. balow top of wedl Date. %5 (8) WATER LEVELS: Landsurtace elevation
Artestan pressure .Ibs. per aquare inch Date. o Static level 498
Artetan weter 1 conteoled BY.comoompe e S Artestan pressure ..
£ Ariesian water ls hid (Cap, Vaive, etc.)
(9) WELL TESTS: Drawdown is lmn\lnl vl.t. hvll s £ - .
©
Qo
Q
[=]
2
-
g
[=]
o
=

Time  Water Level | Time  Water Level | Time  Water Level arson, firm, oF corporatieR) (Fype or Brint)
nsareen 273 K 07. 2356
iy, ot Pl
(Well Drilier)
License No..... 2 2% mu"M 2L w7a
(vsE SHXETS IF )
ECY 080-1-20 - *

102

" - | true to the best of my knowledge and belic:
PR o wel 5 13 R Teve, P e o (vwerMvSl | e prpne WELL DRILLING INC.
Time Water Level | Time Water Level | Time Water Level P . firm, of Corporation) Type or print)
. 2 Address.. P 0. 10866 Yakina., 98909-1866.. ...
- t— ! -
2t J— - "u.ﬂ
Bt o gal/min, with_. . after...... _ ( LBQB'"BRITIQM
Artesian flow.
Temperature of Water........... Was a chemical analysis made? Yes 0 m} License No...0043......
(use SHEFTS IF )

env aenyn



Well ID: 2798 Well Name: Cross Section: B-B'
Surface Elevation: (326 £+ Well Depth: |(®9 £+ Aquifer: Lo B
Depth bgs (ft) Elevation (ft)
g T 206
ONE OVB
2339 1 98%
ASA
27 L 948 B el EM
(LA & SAND RR
LSP 4 676
-,’_(¢ A (ol‘ﬂ BASA(/T AL
HHY L 48 ALCT
2us 4 se6 BASALT Suace
ASALT
294 +5%2 8
BASALT e
299 1 1L
(LAY & SAND
aus 4 218\
BASALT
U+ 4
“Bcl j__ [?)q_ BASAT T Gﬂd

103




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

File Original and FY 4
nv'i'fln 7"2:0 rst Copy withy
's Copy

Ovmf
Third Copy — Driller Copy

2792

WATER WELL REPORT

Application No.

- STATE OF
(1) OWNER: nume.R0za Investment Co...
(2) LOCATION OF WELL: county. Yakima,
) and_distance from section or subdivision corner
(3) PROPOSED USE: Domestic () Industrial 0 Muncipms 0 | (10) WELL LOG: ==

Irrigation (3 Test Well (] Other O | rormation b color, character, size of material and structure, and
lm !hk‘k!un of aq‘I’(ln “ﬂu'n" kind and nature of the material in each
(‘) TYPE OF WORK: ﬁ"‘;\(nfr: rs:mbl! of well B 1 stratum penetrated, ,‘l: it le one entry for each change of M"‘lllélﬂﬂ

New well .} Meu-oc W l:l Bored D "
Deepened O Cavie 0 Drven g | TOR sDil | S 0 9
Reconditioned O Rotary @ Jetted (] | Lravel sand g 21
12" to 6907; 10" to 1220 Sandy clay yellow 2 140
(5) DIMENSIONS: Diameter of weil B _ta.. L Sandstone broun 40 | 171
Dritled... 1620, . 1t. Depth of completed wen... 1620..__s. Clay fan. shale - — 171 282
(6) CONSTRUCTION DETAILS: Basalt hard black ERUAS 2021325
Casing installed: 12 - piam. srom 21 610 702 s;:; mi:i 340 :'mg'
Mvoied - Shale tan 348 | 357
" Llay sticky white 357 368
Perforations: ve:rz noQ Clay green 368 383
::: °§ F":"’""" used....; Y Clay sticky white 385
of perforations . .. - | Clay areen 285 15
Pt fom o | clay sandy green 415 | 480

- 8

trom Clay green 480 | 620
Clay green and hlk w/sediments 620
Screens: vy No[x AT A 655 685
::.Mm- Name..... Clay hard oray : 685 | 95,
Diam. . Slot size S5re ope 695 [ 705
Diam. Slot size Besalt hard gray 7 1705 | BG4
in ft. gray basalt | B64 | 902
- Gravel packed: Y p Nog  Size of graver 1 9n2 937
Gravel placed from ..o e 880 - Basalt medium black (fLwq'i. o 937 | 1182
Surface seal: ves;x NoO To what depth? Clay hard gray & black & hrka has[1182 | 1189
Material used in sear....... Lement 11189 | 1310
Did any strata contain unusable water?  Yes O No@ | Basalt med soft gray 1310 | 1317
Type of water?. - Depth of strata. Basalt medium black 1317 1350
Method of sealing strata off.... . &
(7) PUMP: Name. ) Besalt med hard gray & hra frac. [1440 | 1538
Type: =P, Brkn rack & clay hard gray & gra 1538 | 1565
" — Hard clay black 1570
(8) WATER LEVELS:  cernce Stover .. . Basalt hard gray 1570
Static level ...
Artestan pressure
Artestan water 1s by hﬂ—lﬁ—"ﬂlﬂ_ﬂtﬂ——_ 11598

(Cap, valve, etc.)

(9) WELL TESTS: g'ﬂe'm'm&m Jater level is
Akland....

‘Was a pump test made? Yes ¥ No () If yes, by whom?.
Yield: 420 gal/min. with 40 ¢t atter 4 hrs

Rmv-ry data (tme taken as zero when pump turned off) (water level
from well top to water level)
Water Levet | Time

'nm- Wuuv Level | Time Water Level

1596

Basalt broken gray — Dis96 [ 1598
11620

80

Work started. 6/2 p ! Sty MM
WELL DRILLER’S STATEMENT:

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

NAME. . IMoore Dullmg, Inc

O o i

Date......T/1 19..80

(usk SHERTS Ir )

WellID: 2792

Surface Elevation: | |Sq {4

Well Name:

Well Depth: /4,2 ¢b¢ 4

B-8'

Cross Section:

Aquifer: OB

Depth bgs (ft) Elevation (ft)

g - 1sa

282 1377
325 | 324

0SS 4 seY
AS S
695 4 4b4

304 121
q@2—4 257
i R

He2 -22
npa J -3¢

1S6S 4+
1370 L

1620 _L -Yol

104

OVE

OVB

BasSALT

EM

CLAY

BaSALT

A

BasSALT

BASALT LAY

PM

GRAVEL 1

BASALT

= 7. 17 T 5o — ]T T

SEL

BASALT

(a9

MBTN

PR

BASALT




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

BN

Please print sign and return to the Department of Ecology

Current
Water Well Report Notice of Intent No 150733
1 X ‘I i Ongual - Ecology 1% copy ~owner 2% copy - driller “gce\\'ed
kel Unique Ecology Well ID Tag No AHPIS0
éonmcdonlbocommhdon T 8y aqu 23020 [d 11 B
[Z Construction ‘Water Right Permit No
[ Decommussion  ORIGINAL INSTALLATION Notice Property Owner Name Valley Frust Orchard LLC Q.
Numbe &
152142 Fient " Well Street Address 12 Hoffer Rd 2 g6
PROPOSED USE ) Dacsiic Tndustoal Musapal
[JDeWater (D imgation Test Well B Other City Wepato County Yakuma
Location NE1/4 1/4 SE U4 Sec 12 Twn Il R20 ok D\
TYPE OF WORK  Owner s number of well (f moretbanone) v o
Bored Dave
Blicvws OReasoost  Mawd Qovg Clboss Q0o | pg/ong (s t,r  LatDeg Lat Mun/Sec
DIMENSIONS. Diamcter of well 12 toches dalled 2004 R still REQUIRED ) Long Deg Loug Min/Sec
Depth of compieted wedl 2004 Y e I
[ CONSTRUCTION DETAILS Tax Parcel No
Gy OWdded __ Damfom____ 8% 3
Lueriastlled Dum fum "L-:: L CONSTRUCTION OR DECOMMISSION PROCEDURE
= Formmon, Descnbe by clor caracter sz ofamtenl and sinucur aof be ood od
Peforatons (J¥es ™ [N ofthe for each chang
Type of permorator used. o B0 diu ol waeren-oatered !EADD""ION\LSHETS[FI cCESSARY )
SUZE ofpers ___in by __mandno ofpefs___Som___ 8 ___R [ wamraL FROM To
Screens OvYes 6INo OKPc Locum Brown clay & broken rock 0 4
s Raze Gray Ssadstone st 4 25
;;’:; T ) ModdNe & |Brows Sendy st 25 33
Duam. Sla a2z, from, R s Gray sand & fine gravel 3 38
Cravel/Filspacked (] Yes [ No [ Suze of gravelsand. Brown Silt Sone 38 6
from, — . Brown sitstone & sandstone layers 69 83
SurfaceSeak [7] Yes [INo  Towbar depth? 1060 fn Fuae gravel multicolored 83 110
Matenal wsed 10 seal cement Tan clay 110 145
Did a0y strais contain unusable water? OvYes [Oio Brown Sandstone & clay layers 145 172
Typeof water? Depthof: Fine Gravel 172 179
Metaod of sealing caia off. Tan Qaystone & Sandstone Lagers 129 206
PUMP s Naae Dark beown clay 206 248
Type HP Tas Saady Qay 28 270
WATER LEVELS Lang 'y Browa Qay 270 315
Saclvd 543 Aveowlopofwel Due___ Greea Qay B 335
Artesan pressure Ibs persquareinch Date. Brows Clay 335 376
Anesan waier s conolled by s Broken Black Porus besalt 3% 382
WELLTESTS Hard black basalt 382 423
Wasapuapusmde? [Ives  [No  Ifyes by whom? Gray clay. 423 428
Vidd. Rp— N oy Brown clay 428 476
Yidd Al kua R b3 Blue greea clay 476 534
e i ken 2670 whan s hamedof) ocser Gray Sandstone 543 579
Tie  WaterLeve Tume  WaterLevel Time  WaterLevel Gren Qay 579 590
—_— Gray Clay 550 663
e _— — Hard greea clay 663 685 1
Duteoftest Gray Qlay Soft 685 705 |
Bualer test @l fan e A drawdown afler ny Green & Gray clay layers 705 742
Auries 600 il Az vath tem setat 1995 8 for] hes Brokea Black basat & greea clay 742 752
Atesan fow gpm Date Med soft black & brown basalt 752 785
Temperanure of vater Wasa chemcal amalyssmade? [] Yes [JNo Very bard gray basalt 785 936
Stat Date 12 1103 Compieted Dae 2504
WELL CONSTRUCTION CERTIFICATION I bilaty for of thus well, and its comphance wth all

‘Washington well construction standards  Matenals used and tbe ml'mmuon reported above are truc to my best knowledge and belief

BJ Exoleraton Co. Inc.

M«Wuuww“' n
Binge Y e

Address 04 North Conway Siceet

Drtler o tramee Liozse No 0337

City Sate Zip Kennewick WA 99336

HTRAINEE Contraci’s
Drdkr’ Licensed Mo Registrazon No BIEXPCT1320K. Daze. o
Deikr’ Sguature Ecology 1 an Equal Opporusuty Excployer ECY 050 120 Rev 203)

2773

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

Constructon/Decommission
Construction

[] Decommission ORJGINAL INSTALLATION Notice

Ongual - Ecology 1% copy -owner 2% copy - driller

Please print sign and return to the Department of Ecology

Current

Report Notice of Intent No

Unique Ecology Well ID Tag No AHP790
Y- 2320P

Property Owner Name Valley Frust Orchard LLC

‘Water Right Permit No

521y Oftent Number Well Strect Address 12 Hoffer R ot
TERE Drec Bow B |owdes oty Yoms
Location NEV/4 1/4 SE V4 Sec 12 Twm)l R20_ @Bm
TYPE OF WORK  Owner s sumber of well (uf more than one)
% g;:f, DOlReconditoned  Mathod Bg\i g;ﬁ Bmm Lat/Long (s t,r  Lat Deg LatMw/Sec
DIMENSIONS. Drameter of well 12 inches dalled 2004 f still REQUIRED ) Long Deg Loag Min/Sec
Depth of compieted well 2004 Iy —
CONSTRUCTION DETAILS Tax Parcel No
Cowg [Wdded 12 Duam from +1 Lw_mﬁn__l
salled  []Lzeriosalled fom, Lia CONSTRUCTION OR DECOMMISSION PROCEDURE
Threaded Diam fom _____fLto n
T T Y mnm‘ scnte by color charucer e of maieaal and sructue and Ve kndand
Type .afrmeuaiLycate all we o eacountered (JSE 0D TION/J S“EETSIF NEC_SSARY
SIZEofpers by __mandoo ofpefs___fom ___Aw____N MATERIAL FROM 1O
Scrvens Ove BN OKAc Loatm [Herd gray basalt some fractures 936 975
Masuficture’'s Name Qay gray 975 99%
Trpe = Madd No £ [Hard green clay some brokea basalt 999 1046
Dam, Sl aze, from, R o f Med hard broken basalt 1046 1050
CravelFllerpacked [JY¥es N0 [J Hard fractured gray basalt 1050 1083
Mazenals placed from_ L Very broken gray basalt water 180pn 100gpm 1083 1085
Sutface Seat [A¥es CINo Towmidept? 1060 ‘Hard fractured gray besalt 1085 1196
Maienal wed 1o sl CEMENT Med hard basalt 1196 1138
[Did any strah contasa uausable water? Ove [ONe Hard fractured basalt 1118 1140
Trpeof watet Depth of sirata Med bard basalt 1140 1312
Metnod of Hard black day 1312 1315
POMP s Naze Greea Gy 1315 1322
e P Med_soft blackbualt 322 B2
WATERLEVELS Land ) Hard dark gray basalt 1334 1356
Sasclevd 343 Mbveowsopofwel Dwe ‘Soft black porus basalt Litle water 200ps: 74 degrees | 1396 1404
Astenan pressure s Duts, Med hard dark gray basalt 1404 1448
Ancaan saters cooirlled by o) Hard fractured basalt 1448 1456
WELLTESTS O T - Very hard gray basalt 14% 1505
Vasa porp teamade? Cl¥es  [JNo  Iryes by whom? ‘Hard gray baselt some fracture 1505 1575
Yidd, — N o, Med_soft black porus basalt Trace of hard green clay | 1575 1585
Yied gl fua wh, [y b Soft black porus basalt Trace of whate crystal water
Yidd gl kua wih, ) b 225pst 1585 1604
iy s e 1k aszwo whan g hruadof (octer Hard light gray basalt some fracture 1604 1675
Tie  Wasled  Tume  Waerlevel  Time  WatmLeve M ¢ BoCtleckbe at 1675 1685
Soft black basalt water 250ps: 1685 1712
Med bard black basalt 72 3|
Catz of ezt - Soft black porus basalt Trace of green & gray clay
Bateriest PRy 2 drawdown ater s 78 degrees Water 260ps: 1733 1752
fune 600 gal fua wath stem setat 1995 2 for b Med bard gray basalt 1752 185
Anesan flow gpm Date Hard gray basalt 1825 1541
Teperature of waler Wasa chemal asalysmade? [ Yes [INo Med bard fractured gray basalt 1941 1953
Start Date 12 1103 Compieted Date 2 5-04

WELL CONSTRUCTION CERTIFICATION I

d and/or accept

for
Washngton well construction standards Matenals used and the information reported above are truc to my best knowledge and belief

Dnler/EagnessTrines Name (Pnst)
D ey

McLanah

BJIEXPLORATION CO INC.

of thus well and1ts compliance wath all

I

Address_404 Notth Conway Street

Dnter or rasee License No Q377

Cuy Sate Zip Keapewack WA 99336

Drikr Liccued No

Driller's Sigaarue

pwe 3 ~H0Y

o

Contractar’s
Regstrauon No BIEXPCI1320K
Ecology 1s an Equal Oppastussty Exployer

ECY 050 1

20 Rev 203)




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.
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Well ID: 2733 Well Name: Cross Section: -8’
Surface Elevation: |34 Well Depth: 2 vy £+ Aquifer: WA B
- Please print sign and return to the Department of Ecology 2 773 Depth bgs (ft)  Elevation (ft)
T ¢ T 139
O 05y
Water Well Report Carrent 2 R L
iy oo -Eeke M..,-,'.’... 294 capy - drller Notice of Intent No ¥150733
() AHPI50
Construction/Decommission Unique Ecology Well ID Tag No . \l E OVB
Construction ‘Water Right Permit No G H- 2% 2 P E(
[ Decommission ORIGINAL INSTALLATION Notice Property Owner Name Valley Frust Orchard LLC &
2 of Intent Number A1 «
15218 Well Street Address 12 Hoffer Rd ore
PROPOSED USE O Domesuc Muzs
B Bher BEW BET e o cevves om0 3T O
T Loaoon N1/ 14 14 5es 12 Tun )l 228 (Sl BASALT EM
%g:: DIRecodtoned  Method 88‘3‘ %m D,w Lat/Long (s t r  Lat Deg Lat Min/Sec Uz 4 3o
DIMENSIONS. Drameter of well 12, inches dalled 2004 A still REQUIRED ) Long Deg Long Mun/Sec
Depth of compieted well 2004 & _— —_—
["CONSTRUCTION DETAILS Tax Parcel No
Caug  DWeded 12 Damfom+l 8101060 8 OSTON)
tosaled - (L erosuiled B — Y CONSTRUCTION OR DECOMMISSION PROCEDURE SLAN B SAN STONE RR
— be by color character 1¢ nal and structure and the kand and
Ferforanons O Ves T No '“""“J?.‘m‘l.f'i"m.x s ym:rz:l:t::: " least one eniy for each change of
Type o perforator used .malion inacate all waer eacountered. (USE ADDITIONAL “HEETS[” NECES RV
SUZE of pects 10 by ___mandno ofpafs___Som___Rb___R MATERIAL FROM o
Sre | OYe @Fe OKAc Loasam Soft Water 350pu 85 de 34z 3“: ST —=
+ Naaoe Black porus basalt Trace of greea dlay & quanz 1953 1571 252 1 3% [}
Type Maddl No Wood to black clay 1968 1971
£y f
D S o o A [Med bardblack basalt 1971 1576 BASALT
GravelFllter packd [ Yes 2] No [ Size of gravelsand Med soft porus black basalt Trace of quartz 1976 1982
Macnals placed from, Lo t Hard dark gray basalt 1582 1588 QIS 4 M
Surface Seat [ Yes CINo Towbardept? 1060 8 Soft red basalt & red clay 1988 1990 299 + 5] (LAY
Musmal wedio seal CEMENT Soft black porus basalt 360 pst 1990 1956 LA (pasar
Did a0y sran conten unseble waser? Ove O ‘Hard dark gray bassalt 1996 2004 o4e + A3
Type of water? Depth of strata
Mzthod of ff
g e - BASALT
‘WATERLEVELS Land level L
Sauclevd 543 A bedowtop of weil Date
Anesan pressure Tos Dae (312 4133 jﬁm::
Adtesan water s conrolied by »22 1 -183
(cap valve elc)
WELLTESTS waler 5
Wasapuzpesaade? (J¥es  [JNo  Ifyes by whom?
i ap— Iy b 12" Casing tp 1000’ BA’SAI/T
1ied gl fan i 3 b 12" Rocld hyfle 40 1L Go”
Yidd PAR Ry A brs. q,/5¢ hole £
Fecowry data e 1aken as 20 whan pump Brvad off) (waser lewl <. 0
1p 1 water leved) [blpo ~ 2004 1575 4 Y3
Tee  Wesled  Tme  Waalee  Tme  Wae od 1595 1-44b FACALT AT
— BASALT
Balertest gl/ma wh A drawdown afler hes
furest 600 @l fmza wath tem setat 1995 £ for ] hrs 1_%3 sau
Anesan flow gpm Date I T
CLA’
Temperature of water Was a chemcal analysismade? [ Yes [JNo 2 YE & L\> BASALT < |
Start Date 12 1103 Compieted Oate 2 504
WELL CONSTRUCTION CERTIFICATION I d and/or bil ofthus well and its compliance wath all
‘Washngton well construction standards  Matenals used and the infarmation reported above are true to my best knowledge and belief SAS ALT
McLansh
BIEXPLORATIONCO INC
Dnler/EagaessTrance Sy Address
Dnlle or tramee License No 03 City Sate Zip X WA 99336
 TRAINEE Coatractor’s
[Dr'-if Laceased Ne j Regsiration No BIEXPCI1320K Date. 3"‘/‘0‘/
Driller’s Sigaatue
Ecology 1s an Equal Oppostunuty Exmployer ECY 050 120 Rev 203) BASALT




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

Well ID: 27#42

Well Name:

B-B'

Cross Section:

107

and First Copy with
ot Eoolony WATER WELL REPORT Appllcation No. ... .. o ) ) -
P Demecs Cony” STATE OF WASED permt No. Gl 24132 Surface Elevation: 1\ 34 £+ Well Depth: 1S@@ £t Aquifer: (N B
(1) OWNER: name... FO; 247 zillah, Washingto 98953 Depth bgs (ft) Elevation (ft)
) LOCATION OF WELL: couny. isee-l 711 x. 520 wa T '
. and distance from section or subdivision corner
(3) PROPOSED USE: Domestic O Industrial 0 Municipat 0 | (10) WELL LOG: [\1 O \/ %
Urigation (X Test Well 1 Other [ mﬁ:ﬁ- ﬁg‘ﬂ&"ﬁ%@aﬁﬂfﬂ'&j O‘T
(¢) TYPE OF WORK: Qmners qumber ot well 1 o MATERIAL TROM | TO
New wan' "S' Method: Dug (1  Bored O e 2 o
229 4+ asF
Gravel & sand 40 98 SALT sAND,
DI Sand 98 | 143 262 + \F BA Al
(%) DIMEN Sand & clay ; 143 | 220 836 BASALT EM
Sand, clay, basalt =~ ° | 220 262 293 +
Basalt 262 | 293 3y 4 86S BASALT Caal
Bagalt with clay stringers 293 314
336 Sand 314 330
Clay 330 | 368
Pert Clay & sand 368 | 667
erforations: ve @ wNoD Clay & hasal 667 1
ey g L o Ta— for [ eas LAY & SANP RR
B oo o o~ B00 w1400, ' |Bamalt, fractured 691 | 705
I oM e 8. 10 "« |Basalt & clay 705 | 717
trom . to . |Basalt, grey and hlack 217 | 841
Clay & sandjthin atreeks of hasalr| R4l | 934
981 [ 1000 b d:'-; N l%‘g‘; BASALT &y
: (1000 [1030_ C T — e
Clay, grey & black basalt 11030 | 1050 4 S (A
Gravel packed: Yo No@ sueotgravel:...... |gouh basalt. black & grey 1050 [ 1084 g T 402 PM
Graval placed from f.to # | Black & b 1t 1084 [ 1120 _ BASALT
Surface seal: vyaX) NoO To what dept? ....4l _ & £ [ 1120 1163 _ ql 4 2%%
Material used in seal.. .grout ... 11790 _ 4
Did any strata con Black, grey basalt, Blue clay 1170 (1183
Black, grey basalt 1183 | 1200 (LAY 35AND & SEL
Black, brown, white, Grey basalt | 1200|1220~ Q4 - 24s
7) PUMP: ame_Lubdorff Test_ ~ H 1 1220 | 1240
® m‘_’m’:ﬂ_ﬂxj&_ _________ n,fﬂt_ Sand shale with fine quartz 1240 | 1250 9 gﬂ'g ALT
Sandy grey basalt =~ == 1125011268 1T
(8) WATER LEVELS: [gotoulec e 1180 o | mlack brow hasalt 1268 [ 1341 A R BASALT @
Green shale & sand 11341 /1378 B T
Artedan watar 13 controlled BY..ov.m. .o Black brown hasalt (hard) 1378 { 1403 g bgq ASAL UMA
(Cap, Vaive, ete) —
(9) WELL TESTS:  Draydewn is smount water leval ia ez 4 -y BASALY (ﬂy
made? Yes @ NoO I by whom?.. Luhdorff
Yitio: 80D qubsmto. with 224 st grawdown atier 1 e EMENT: ['?L:ﬁg i Y BASALT
800 224 " 12 - t L el BASALT GV
- 800 - 224 - 26~ m:‘*t.::“w O?r:l'll;d un#nwmy )urhdlcﬂm and this report is l‘z_z o —_:lq L = = MBTN
Recovery data (tme taken as taro whar pump tumed off) (water level E. E. Luhdorff Cmpnny
Tems  Water Level | Time  Water Level BASALT
1 min 524 |5 min 300 60 min 300 TUTRE RETRS
Flaa »*d L -1 SHALE & SAND
Y- ez L 224 BAsaLT PR
U2 -+ -259 BASALT al
Artesian Sow. 4-
Tempersture of water........... Was a chemical analysis made? Yes 0 NoX M6B 28 CLAM {8asacT
BASALT
use suEwTS I¥
cor o0 ‘ ' - . 1s¢g L -321




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

ECY050 120 (10/87)

O

1320

(USE ADDITIONAL SHEETS IF NECESSARY) Q

108

ECY050 120 (10/87) 1320

oo

0 2470 cumcusne 086754
~- Fito Ggmal and First Copy wi RT o % St cong No 086754
e o o o ATHR WELs REPO UniauE Weis 10 4 S " huoimgarys o WATER WELL REPORT ‘<"~
— s NI LL
va:ngnﬁ:p—ynnu:n:'oopy ® B - JATE ..F_\WA HIN Water Right Pormit No _GU29605P & mgﬂ Co ;ﬁ::n:r‘;w C:w STATE OF WASHINGTON Ao ot o QUE_ 2E 5
! Water Right Permi
Waren E Hazen I} ‘Add P O Box 302, Sunnyside, WA 98944 - er Rig
(1) OWNER Name Lt =81 2 ""' g ) OWNER namo___Waren Hazen Address
21 i 24 _+10 23 .
) LOCATION OF WELL Couny Yak’ma'..,_ e Rl S nse St B mEww O ) LOCATION OF WELL Gouy_ Yakima SE_y My 24 710 np23 wm
(! SOR_Rd- 2
(2a) STREET ADDDRESS OF WELL (or nearest address)."  COLTASO - pv— S (20) STREET ADDDRESS OF WELL (or nearest adcross).
e P y— NT PR TION
(3) PROPOSED USE E]; ‘lm';ﬁ'c Industrial g znmc-pmg (16) "WELL LOG or ABANDONME! S atea and sectureand show S (3) PROPOSED USE 8_ :’0"'9‘!"0 Industrial () Municipal | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
O] DeWater  TestWell ther Toeknass of E;:l",o‘v!;. .':’: .:2:'2';4°I‘:;‘:'2f5'..‘;7‘:». ‘matenal in each stratum penetrated c 8] :';'.'3«'.'«:’: Test Well (] Other O Formation  Descrie by color character eize of matena! and atructure px:":';::
w of mformation w ind and nature of the material v
(4) TYPE OF WORK ovcr s e " e Thom | 10 .g_, (4) TYPE OF WORK grmersnumborofwoll it loash one antry {or ach change of miormation
Abandoned O New well Method Dug [  Bored O T 0 1 © WATERIAL Thow | o
Deepened Cable [J  Drwen O | TOP SO1 £ Abandoned O New well D Method Dun O  Bored OJ Hard gray basalt 650 | 750
Reconditioned (] Rotary [§ Jetted [ Light brown rotten basalt 1 12 = Cable [J Drven O
a basalt 12 30 e Reconditioned D Rota [m) Jetted () Pouris black basalt w/water 750 760
(5) DIMENSIONS piameterof weil_LBX16X12x10 ____inches :I;nnqi:‘étensg r 30 [ 39 £ (5) DIMENSIONS piameterofwel ones |_Hard black basalt 760 | 767
wel
oriled_848 ___test _Depth of completedwell___848 ¢t ——leack Casait 39 a5 2 rile feot  Doptho v « | _Soft black basalt 767 | 777
(6) CONSTRUCTION DETAILS Rotten basalt 45 55 = | Hard black basalt 777 | 805
. +.  (6) CONSTRUCTION DETAILS Hard gray basalt 805 | 837
Casinglnstalied 12" pamom—+2 _n1o223 n | Tayers of solid & rotten basalt 55 79 o
Wolded 10" — 42 nw_618 « [ 1ave 1 basalt 79 | 124 = Casing Installed Dram fom fto n | _Pouris black basalt black glass | 837 | 846
Linor mstatlod Oiam from o " rs of clay & rotten A - 'g Woelded Diam from. ft 10 # | Hard black basalt 846 | 848
Oiam from. # to ft ayers of brown clay & gravel 124 | 170 o Threaded " Diam from. t to. "
Portorations ves[]  no[X | Rotten brown basalt 1. 18 8 Porforations YesL] NoLJ Note water at 750' has a lot of|
Type of perforator used Black basalt 185 | 195 © Type of perforator used gas in 1t
SIZE of n by n | Yellow shale brown & black basalt|—195 209 — (=) e by ”
from ftto # | Brown & gray basalt fractured 209 | 214 [ from o "
om "o n [ Hard black basalt 242§ tom "o "
fro 1 # | Fractured black basalt 232 | 309 > om P "
Screens ves ]  NolX | Gray basalt 309 | 317 E Screens vesL] NolJ
sName Red/brown pouris basalt water 317 | 331 — = oo
Type Model No Fractured brown black basalt 331 | 340 . 8 Type ModolNo
“~ Dam Stot sze. trom o | Rotten brown basalt 340 | 362 2.~ o P vom o N
~ Diam Stot size. trom. # to # | Fractured black basalt 362 | 370 = Dem Slot size. trom. #* to. "
Gravelpacked YosL]  No[X 5,76 of gravel Yellow clay brown & black basalt | 370 | 380 g Gravelpacked vesl) el e orcreve
Gravel placed from. ft 1o _| Layers of black/red/brown m;&%_ﬁ% 0 Gravel placed f to. "
Fractured gray basalt —
Surtacosoal ves(X No[ Townatsepmr____ 618« Blue conglomerate 514 | 525 8 Surfaceseal ves] No[] Towhatdeptho__________ n
seal Cement. S
Brown shale 525 | 530 g
D1 any strata contain unusablowater? ves[ ]  nolX Soupy brown sand w/mica 530 | 550 > D1d any sirata contam unusablewater? yes[ ]  no[_]
iei— oopmeteers Brown sandy clay & shale 550 | 566_«t® O  Trpeotwaen Dapth ot scte
Blue clay 566 | 570§ Mathod of soahwg state ol
@ Pump #Nemo Layers of blue & brown clay 570 | 574 w7 Pump aName
Type HP Blue clay and_shale 574 | 578 — ‘5 Type HP
(8) WATER LEVELS  Lindsur Bhoa " Hard black basalt 578 | 618 +  (8) WATER LEVELS Land surfac R
stati tovel 935 # bolow top of well Date _4/29/93 Hard gray basalt 618 | 635 S Siatoievel t below top of well Date
Artosran proasure 08 por Date, Medium black basalt 635 | 650 £ P o
Artesian water R
TCap vaive eic)) el Artesy
4712 93 29 3 o Cap vaive eic))
(8) WELL TESTS orawagar s amogtwarrfoveetowered matow s v |—tczcstorted. A /12793 10 conplotes 4/29 __ 109 () WELL TESTS oravanuns st wate o stoverea ot srover [—otsteted3LL2/03 10 conped_4/29 1093 —4/12/93 19 compees_4/29 1093
:l:;pu «--T-::l'l/vm: - No. Ilyl"l‘h)':som’l - — WELL CONSTRUCTOR CERTIFICATION a w.-.pumpnclmud.l‘) Yes! No ifyes by whom? WELL C TOR CERTIFICATION
E——— | sndlor accept dor of this well @ Yiold 96! /mun with ft drawdown after hre | andor accapt responsiilty for construction of his well
— PEstamated arr 1aft 500+ GPM | and its with al = Estamated air 11ft 500+ GPM and its andards
Materials used and the m'ormnhon fenoﬂod lhove are true lo my ball - Materials used and lho lnlormlnon ropoﬂeu -bove are true Io my best
Recovery data (tme taken as pump turned off) andbelie! Py Recovery data (time taken as zero when pump tumed off) (water level moasurod knowledge and belef
from well top to water level) [ from well top to water level)
Water Lovel Tame Water Level Time Water Level name__Ponderosa Drilling & Development, Inc a Time Water Lovel Tme Water Lovel Time Water Level Name_Ponderosa Drilling & Deve ne
(PERSON FIRM OR CORPORATION) (TYPE OR PRINT) Q (PERSON FIRM OR CORPORATION) (TYPE OR PRINT)
Address _E__6010 Broadwa% S%kane. WA 99212 = Address [E__6010 Broadwa kane, WA 99212
e
Date of v Date of [
" Bailertest I /min with tt drawdown afte h (Signed). (WELL DRILLER) Licenso No 0043 " ﬁm"“"MM_““"" No. 0043
lor te: oal after s Gontractor s (Bob Br).tton) Bailer test gal /min with ft drawdown after hrs Contractor s L ORILLER) (Bob Brltton)
Arte: gal /min with stem set at # tor hrs ﬁegw Arrtost gal /min with stem set at  for hes Reg:
Artosian flow gpm Date No PO-ND-ET*248JF _ pate—4/30 1993 gpm Date No * pate_4/30 1993
Temperature of water. Was a chemical analysis made? Y.‘D NOD Temporature of water Was a chemical analysis made? VI.D NOD

(USE ADDITIONAL SHEETS IF NECESSARY) 9



Well ID: 2470 Well Name: Cross Section:  [§—[3 '

Surface Elevation: 1141 €+ Well Depth: 4 D £+ Aquifer:  [pwer SPMEB
Depth bgs (ft) Elevation (ft)
¢' ﬁ: i iz
BASALT EM
7 1 P62
bl BASALT o
S RR
CLANY & GRAVEL
179 + a7
hA
269 432 < .
BASALT
31 L 27
38 T Fo! BASALT JCCAY
BASALT
s 4 627
UAM SEL
S8 4 L3
BASALT
g4y — 293

109



he Information on this Well Repo

e Data and/or tl

ty

partment of Ecology does NOT Warran

The De
)

Fileworiginal and First Copy with

nwmm FEcolony e b
ccond Copy — Owner's CO

Tlll!d Copy = Driller's Caw

! WATER WELL REPORT
STATE OF WA

2455 AppUuuun Nog . HRE® 52

Permu No. .. oo i

(1) OWNER: yame...... William Visser

Address _Sunnyside,.Washington .. ...

M&) LOCATION OF WELL County.. _Yakima

ving and distance from sectlon or subdivision corne:

S.Ep N.Euy gec 15 'rfé'. N. R.}«l'm;m”
(@} 23

»(3) PROPOSED USE:

Domestic [J Industrial [J Municipal (J
Irrigation 8§ Test Wel O Other D)

(10) WELL LOG:

Formation. Describe by color, character, size of mctertal and structure, and

show thickness of aquifers dﬂd the kind and nature of the material v
.+ guwners mumber ot wei stratum penetrated, with at least one entry for each change of
(4) TYPE OF WORK (1f more than one) . . MATERIAL FROM TO
New well X Monma nuz 0O Bored O ( Ove rbur den) 0 11
Deepened O Cable O Driven O 4 .
Reconditioned 01 RotaryX]  Jetted [J Black Hard Basalt 11 5_2____ t
_Porous Black Hard Basalt 59 175 EL¢
(5) DIMENSIONS: Diameter of wen 18=14=16menes | “Black Basalt 751101 MTN.
Drilled. .. _9 e o ft. - Depth of completed well 9 P (N Sand Cl. and Gravel ﬁﬂl 121 .
“Black H v )
(6) CONSTRUCTION DETAILS: _Sni:_gk*::::rgae;als 171 130 iy
Casing installed: _{.8“ . Diam from #l.. ft. to .20. .1t —mne_———_ﬂ_%sl Tg—lz_-;" i
nw":lizg 2 Interbed (Brown Sand) 162 191 J_I
. " Sandstone 191215 !
Perforations: vesg No® - Black Hard Basalt - 2151350 N
:’:; of Mﬂ"ﬂ':" used. - _Porous Black Hard Basalt 350371 ?:r !
Of Perforations .. .. w Black Hard Basalt 371543 3
. :::::::: m :: Porous Black Basalt & Clay 1543 lg10.mib
— .. perforations from .. | _Black Hard Basalt 610965 e
Porous Black Basalt 965_lso ¢ |
Screens: vesQ. No® _Black Hard Basalt .. |980_logs |
Manutacturer's Name .... e . i
- |
- . . ft to . r i
'.'.' LA to L. L H
%% ' Gravel packed: ves ) moxx Sice of gravel. .. . [P A AN VA :
Gravel placed £rom ... et o « [AJLFU VA =S py = g i
Surface seal: vesXj No To what depth? L1t '
Material used in seal..C€MeNt P DEC - B/T7
Did any strata contain unussble water?  Yes () No § |
B Depth of strata. e NEPARTMCI O :
Method of scaling strata off. e e Lol iy v
(7) PUMP: Manutacturer's Name.. R
TR —— HP.. .
(8) WATER LEVELS: [ineeurtoce dlepatien o )
Static level .. .2 At below top of well Date . .
Arteslan pressure ... . Ibs. per square inch Date 1
Artesian water is controlled by. .. —_— .
O . medown is nmmmt Vllkr level is
(9) WELL TESTS: wered below static level Work started...... ... .6/2..,19.77. completed. .. .7/5.. .. 1977
Was a pump test made? Yes (J Na O 1f yes, by whom? =
Yield: gal./min. with WELL DRILLER'S STATEMENT:

ft_drawdown after hr.

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

Tnme Water Level | Time Water Level | Time

Water Level

At. drawdown a‘ter...

Temperature of water..

. Was a chemical M\nlylls mlde1 Ye! D No B

S. F. No. 1356—0S—(Rev. 4-71).

. SN

License No. 00L. ... .

‘This well was drilled under my jurlsdlctlon and this report is
true to the best of my knowledge and belic!

NAME . Adcogk Air Drilling.

n, firm, or corporluon)

(Type or print)
Address. 2033 Brd

[Signed]..},.<

(USE ADDITIONAL SHEETS IF NECESSARY) T

WellID: zyss
Surface Elevation: /3@Y £}

Well Name:

Well Depth:  98S#+

Cross Section: 8-/3'

Aquifer: (oweR SDmMe

Depth bgs (ft) Elevation (ft)

B T ($P4

It 9az
16l 4 403
(2 4982
(3¢ T 8734

215 L 39

Su3 + Yol

L\ 39U

qss L

110

ONB

OVB

BASALT

EM

SAND, CLAM & GIRAVEL

BASALT

SAND

BASALT

BASaLT

LAY

BASALT




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

)

&

3
Flle Original and First Copy with

Department of Ecology . WATER WELL REPORT)

Se gnd Copy — Owner s Copy

2451

Apulication

Tnind Copy — Driller s Copy STATE OF

(1) OWNER e bt #yisipe Loois Corto dop

Address

PR /*I}" xidy

Permit No

<<

ot D00

2257

Well ID:  24S'|

Surface Elevation: (2¢9€4—

Well Name:

Well Depth:  Fgpb £+

Cross Section: 3-8’

Aquifer: Loweg SDMB

S Az Depthbgs () Elevation (1)

~(2) LOCATION OF WELL county %zum

v )

<108 and distance from section or subdivision corner

Il WNE  se [F x MON DB wu)r
[

(3) PROPOSED USE Domestic [J Industrial (] Municipal (J
Irrigation & Test Well O Other O

(10) WELL LOG

rmation Describe by color character, size of materwal end stru
o ks of Gauifer. and the kind and nature of the matario
a

cture and

1 1 each
(4) E OF WORK Bwneri n)‘:mb.' of well stratum vann(riei WHATE:;T: one entry for each c'lﬂ::‘o;l T:W
New well ) d Memaa Dug O Bored (J é"
HiET o &
Deepened =} Cable O Driven [0 | —
Recondittoned O] oy [ deted O | DS 7 Aol TBTERCT 4 & | I35
) SAND — 35 |8y
(5) DIMENSIONS Diameter of well 7 inenes | S cea,ay M44‘7 B | /a0
Drtied 77O 1t Depth of completed well ZEHD ot i D Ny
(6) CONSTRUCTION DETAILS ~ _a"/_‘a_f @%,__ ///&74; ,, 2;: Lf‘o
Casmng mstalled 72 pum gon _© 110 T2 o ”ﬂ‘b’y SZay Wﬂ‘ﬁ&_ﬁ 3;
Threaded O /€ puum trom 35 4 0 27/ n <o =
Welded . Diam from ft to o | LBy Sorr Berdscz 33p[3 T
D _r potmx [PO5 Y
Perforations ves o)y rD o e Zo |JF0
Type of peiforator used Rk P AT F@ JU3z
SIZE of perforations in by w p- 9
- perforations from ot to it ——%ﬁ?/ <y w¥ gl jial 43—
. - yerforations from o o | - L2022 63 7
- perforations from o to [ pe—
Sireens vesg NoQ
Maruacturer s Name
Tvee . - Model No .
Diam .. Slot size from ft to ft
Dlam Siot size from it to 1
Gravel packed mlg Nogf Size ot mm
Gravel placed from o | T
Surface seal ves NoO Towhatdeptnr 3¥ g pELEVED
uaumlmdma:n AEULT VLU

Did any strata contain unusabe water?  Yes [J No )
Type of wa er? Depth of strata
Method of scaling strata off

2.

[P 2risi?

(7) PUMP  manutacturer s Name
Type up

(8) WATER LFVELS Land surface elevation

above mcan sca level ft
static1ever | HO # below top of well Daic
Artesiun pressure lbs per square inch Date

Arteslan water is controlled by
(Cap vahve etc)

Drawdown is amount water Jevel it
(8) WELL TESTS Towered below statie 16ve) "
Wes a pwnp test made? Yes [] No ) If yes by whom?
Yield gal /min_with ft after hrs

Recovery datn (tie taken as zero when pump turned off) (water lovdl
red fro top to water level)

Tlm' Water Lml Time Water Level | Time Water Leoet

OEPARITILNT UF ECULUGT

L Ul’l’l\al

Work started

19

Completed

NAME

Liccnse No

Date of test .
Bafler test . gal/rmin with 1t cxawdown after hrs
Artesian flow . . gpm Date
Temperature of water Was a chemical analy is made? Yes () No O
Wﬂ (USE AL SHEETS IT )
ECY 050-1 20

WELL DRILLER'S STATLMENT

‘This well vras drilled under my jurisdiction and this report is
uvue to the best of my knowledge and belief

i Ak Dencos

(Pemn firm or corporatign)

ntares X037 9D
7?5&/4:
[Signed)
(W

e

4”2!4%’@

or print)
Zﬁ LS Tt

w7

B> 0
—

111

g T 12909

35+ 133

12¢ 4 (¢70

295 1 166>

SSB 1 0SB

62 4 S*2

440 L 509

ONB

OVB

BASALT

ceay

BASALT

CLAN

BASALT

EM

SEL




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

WATER WELL REPORT
. Origial & 1" copy - Ecology, 2™ copy - owner, 3" copy - driller
g;:nr:;‘:'i::;:ecommlsslon (“x" in circle) /7590[0

] Decommission ORIGINAL INSTALLATION Notice
of Intent Number

CURRENT )
Notice of Intent No. W150756

2439

Unique Ecology Well ID Tag No. AHP776
Water Right Permit No. G4-34953
Property Owner Name Ast DenHoed

Well Street Address 62002 N. Missimer Rd

£ OF ECOR

oy

&

TR P Hiwa Huem o omee Comny Yo
- Location SW1/4-1/4 S¢ 1/4 Sec 3 TwnlONR 23 BN LA,
TYPE OF WORK:  Owner's number of well (1f meee than one) T e e
% thvpmt\l' o M‘";T:,” _ :’;’;;4' Cable % m B l::;' LavLong (s, t.r Lat Deg Lat Min/Sec
DIMENSIONS: Diameter of well 12" = inches, drilled 1718' Still REQUIRED) Long Deg Long Min/Sec
Depth of completed well 1718 ___# —
'CONSTRUCTION DETAILS Tax Parcel No.
Cuing @ \\ew 24 RwlQs A
Tnstalod: 1— Do o _l_ f “’J-"—f‘ CONSTRUCTION OR DECOMMISSION PROCEDURE
T Diam from +1 e — ) - >
Perforations: U\“ mNo Formation: , character, of l and the kind snd
mnndmtmmlnend\m ted, with at least one entry for each change of
Type of perforator used information. (USE ADDITIONAL SHEETS IF NECESSARY )
SIZEofperfs_____m by, n andno ofperfs__from ___Rto__ [ MATERIAL FROM To
Screeas: Oves @No OK-Pac Locaton Brown Silt 0 3
‘s Name Brown Silt Gravel & cobbles 3 4
'{;z S ™ D e & |Brownclay & gravel 14 28
Dism________ Slotsize_________from. f. 10, [} Brown sitty clay 28 66
GravelFlter packed: L Yes [ No [ Size of gravelsand Brown sandstone 66 96
Materials placed from fw© A Med hard brown gray basalt 96 103
Surface Seal: [[]Yes [INo  Towhatdepth® 725" R Hard gray basalt 103 112
Materal used n seal sement Soft tan claystone 2 114
Did any strats contain unussble water? Oves O Sand gravel & cobbles Little water 114 123
Type of water Depth of strata Med hard dark gray basalt 123 139
Method of sealung strata off Very hard gray basalt 139 169
PUMP: s Name Mud hard fractured dark gray basalt 169 178
Bpe. ne Reddish brown sandstone 178 18
WATER LEVELS: _Lnd»nl&: elevation above mean sea level f Soft brown clay 183 206
Suticlevel 31" R below op of well Date Tan clay 206 234
Anesisn pressure Ibs. por square inch Date Tan clay & sandstone layers 234 2
Antesion water is controlled by Tan clay 7 292
WELL TESTS: Drawdown is amouat water level i Basalt med hard gray 2% 326
Wasapump testande D1 ves  DINo  Ifyes, by whoe? Med_ hard gray & reddish brown basalt
Yied: ol i, with 8 drawdown afler ™ Little water 10 gpm 326 337
Yield gl min. with, £ drawdown afier hrs. Soft 337 340
Yide, sl /mn r b Hard gray basalt 340 351
ey e ” ¢ Soft broken gray basalt Lintle water 30 gpm 351 353
Time  Watwlevel  Time  Wamcrlevel  Tume  Weter Level Hard dark gray basalt 352 423
N R Med_ hard 423 438
_— — — Med_ soft fractured gray & brown basalt
Date of test — - ‘water 50 gpm 8 T3
Bailertest__ gal/minwith R dawdownafler by Med. hard gray basalt 446 467
Ainest 2000 gl /min. with stem set a1 1700 fforl hs. Hard light gray basalt 467 642
Antesian flow spm Due Med. soft gray porus basalt some hard gray clay 642 648
Temperatire of water Was a chemical analysis made” [J Yes CJNo Reddish brown siltstone 648 659
Stant Date _+-8-05 Completed Date 5-25-05
WELL CONSTRUCTION CERTIFICATION: I and/or accept ibility for ion 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 belicf.

O Drller O Engineer O Trainee Name ) Larry McL anahan

Dnlling Company BJ ion Co.. Inc

D gt 77 < Address 404 N. Conway Street

Drillsox tranee License No 0337 7 =~ Cuy. State, Zip Kennewick. WA 99336

if TRAINEE, Contractor’s

Driller's Licensed No. Registration No BJENPCTI320K _ Dae

Driller’s Signature Ecology is an Equal Opportunity Employer.

ECY 050-1-20 (Rev 3/05)

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

112

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

WATER WELL REPORT

Original & 1* copy - Ecology, 2™ copy - owaer, 3" copy ~ driller

BC0l6cY
Construction/Decommission (‘v

[#] Construction
[J Decommission ORIGINAL INSTALLATION Notice
of Intent Number

in circle)

CURRENT

Notice of Intent No. W150756
Unique Ecology Well ID Tag No. -
Water Right Permit No. G4-34953
Property Owner Name Art DenHoed
Well Street Address 62002 N. Missimer Rd

oS Poesm  Hiva Hacw City Gomien County ki
Location SY1/d-1/4 5¢ I/4 Sec 5 Twn1OMR 23 BN [ g
TYPE OF WORK:  Owner's number of well (if more than one) - . - - W:’M D cme
E B ‘P:‘", DRMWT“J/ @ ‘::':: g'gk %m E Prven | LatLong (s, t, 1 Lat Deg Lat Min/Sec
DIMENSIONS: Diameter of well 127/ 1 'inches, drilled 1718"  f. Still REQUIRED) Long Deg Long Min/Sec
Depth of completed well 1718 8 _— E—
CONSTRUCTION DETAILS Tax Parcel No.
Casing @ w:um 24" " Dam from +1
Tostalled: [ Liner istalled 167" Duam from 7l— i AL"_--—" CONSTRUCTION OR DECOMMISSION PROCEDURE
Perforations: Tes o Formation: Describe by color, character, size of material and structure, and the kind and
‘nature of the material i each stratum pencrated, with at least one entry for each change of
Type of perforator used information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZEof pesfs___n by, in andno.ofperfs___from_Rto__ R MATERIAL FROM o
Sereeas: OYes BN OK-Pec Location Brown Claystone 659 662
‘s Name Greeen Sandstone 662 665
3: Slot size Moki®e X R |Greenclay 665 691
Diam. Slot size from A 1o, #  [Green & Brown clay 691 705
Graveliter packed: L Yes [ No [ Suze of gravelsand Brown clay & broken basalt 705 707
Matcrials placed from, A0 2 Black porus basalt 707 710
Surface Seal: [7JYes [INo  To what depth?_725" n Hard dark gray basalt (736-737 void) 710 870
Material used 1 seal_cement Soft black visicular basalt some black & green clay
Did any strata contain unusable water? OYes ONo water 300-400 870 878
Type of water” Depth of strata Dark gray porus basalt Med. hard 878 928
Method of sealing strata off Hard gray basalt 928 942
PUMP: sName Very broken gray basalt some visicular water 198 psi | 942 944
Tope He Hard gray basalt 94 )
WATER LEVELS; Land-surface elevation sbove meen sea level f Med. soft black basalt 963 987
Static level 5 £ below top of well - Date Med. hard dark gray basalt 987 1026
Antesia pressure Ibs. per square inch Date Med. soft dark gray & reddish brown basalt 1026 1032
Artesian water is controlled by
R — :::. :‘ﬂdr:::is::mwn & dark gray basalt : :;: :gi:
WELL TESTS: Drawdown s smount water level is lowered below static level -
Wasa pump testmade? Ol Ves  [INo  Ifyes. by whom? Med. hard dark gray porus 1043 1053
vt fin. with, 8 drawdown aficr o Med. soft dark gray porus basalt 1053 1079
gl /min. with, R drawdown afer brs. Soft broken black visicular basalt Water 260 psi 77de | 1079 1083
Y gl min. with, £ drawdown afer b Med. hard porus black 1083 1089
ey ! Broken porus black basalt 270psi_280psi-1092 | 1089 1092
Time  Wamrlevel  Time  Waterlevel  Time  WaterLeve! Hard dark gray basalt 1109 1148
—_——— — Med_soft black porus basalt 1148 1172
R _ —— Hard gray basalt 1172 1185
Dmeofiess - - Med. soft black porus basalt 1185 1187
Bailer test 2, drawdown afler b Hard gray basalt 1187 1198
Airtess 2000 ullmn with stem set at 1700 A for | brs. Soft black porus basalt some bard dark green clay
Antesian flow spm Date ‘water 300 psi 1198 1217
Temperature of water Was a chemical analysismade? [ Yes [ No Hard dark gray basalt 1217 1242
Start Date 4-8-05 Completed Date 5-25-05
WELL CONSTRUCTION CERTIFICATION: [ and/or ibility for of this well, and its compliance with all

accept
Washington well construction standards. Materials used and the mrormmon reported above are true to my best knowledge and belief.

O Drller O Engineer O Trainee Wmmmn
Driller/Enganeer Trainee Signature

Driller o trainee License No. 0337

Driling Company BJ Co. Inc
by 31 7. Address 404 N. Conway Street
~ City. State, Zsp_Kennewick. WA 99336

1 TRAINEE,
Driller's Licensed No.

oue 0-23 05

Dritier's Signature

Contractor's
] Regsstration No BJEXPCI132QK

Ecology is an Equal Opportunity Employer.

ECY 050-1-20 (Rev 3/05)

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




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

WATER WELL REPORT

Original & 1* copy ~ Ecology, 2* copy - owner, 3™ copy ~ driller

Constmcdonmecommhslon ("

[*J Construction

[ Decommission ORIGINAL INSTALLATION Notice
of Intent Number

in circle)

2439

CURRENT

Notice of Intent No. W150756
Unique Ecology Well ID Tag No. -
Water Right Permit No. G4-34953
Property Owner Name Art DenHoed
Well Street Address 62002 N. Missimer Rd

TR Bree Bws Bamo ] cio Sowie oy v
Location S¥1/4-1/4 S¢ 1/4 Sec 5 Twn 10MR 23
TYPEOF WORK: Owner's number of well (f more thanone) -
Bicrwd, Onenwons ot Qo Dbty D |LavLong(s.tr  LatDeg Lat Min/Sec
DIMENSIONS: Dismeter of well 12" inches, drilled 1718' _ f Still REQUIRED) Long Deg Long Min/Sec
Depth of completed well 1718 Y
CONSTRUCTION DETAILS Tax Parcel No.
Casiog (7] Welded 24" " Dam from +1 R0l0s x
Installed:  [7] Luner insalled Dim fom 2l R ft MZ"—" CONSTRUCTION OR DECOMMISSION PROCEDURE
o e “““’"\.“ . Formation: Describe by color, character, size of material and structure, and the kind aad
natue of the materal in each stratum penetrated., with at east one entry for each change of
Type of perforator used informetion. (USE ADDITIONAL SHEETS [F NECESSARY.)
SIZE of perfs n by, inandno ofperfs___from ___Rto___R MATERAL | FROM To
Sereeas: DOYes BN DKPx Location Very hard light gray basalt 1242 1360
’s Name Med. soft gray green claystone 1360 1361
e s o N o & | Soft porus dark gray basalt 310psi 1361 1368
Dism_____Slotsize____from ft0] . [Med. hard dark gray basalt 1368 1376
GraveURliter packed: L] Yes [ No [ Size of gravelsand Hard gray basalt 1376 1405
h A v, L Black & some reddish brown visicular basalt_soft
Surface Seak: [Z]Ves [INo Towhatdepthi? 728 ‘water 410 psi 80 deg. 1405 1439
Maternl used n seal cement Hard gray basalt some fractured 1439 1524
Did amy sirata contain upussble water? Oves ON Med. soft dark gray porus basalt 430 psi 88deg 1524 1543
Type of water” Depth of strata Med. hard dark gray porus basalt 1543 1573
strata off Hard gray basalt 1573 1633
POMP: s Name Med. soft black porus basalt trace of white quarz 1633 1647
i HP Med. hard dark gray basalt 1647 1665
WATER LEVELS: L._ ion abx Jevel f Soft black porus basalt _trace of some quartz
Static level & below topofwell Dess ‘water 500gpm 1665 1700
Antesian pressure. Tbs. per squarc inch Date Hard gray basalt 1700 1718
Anesiz water XTI 1718 TD - 500 psi 90degrees
WELL TESTS: Drawdown is smount water level is lowered below static level
Was a punp testmade” [ Yes  [JNo  Ifyes, by whom”
Yield: __gal fmin. with [y hr.
Yield: ol /min. with [y fer hrs. 12" pipe 725'
Yield: ol jin. with__ R drawdown st brs. 117/8 10945
p towoter o) ! 978" 0 1718
Time  Watrlevel  Time  Warlevel  Time  Water Lovel
Date of test
Bailer test gal Amin. with £, drawdown after hrs.
Ainest 2000 gal/min. with stem st at 1700 & for | brs.
Artesian flow gpm. Date
Temperature of water Wasa chemical analysis made? [ Yes [JNo
Start Date 4-8-05 Completed Date 5-25-05
WELL CONSTRUCTION CERTIFICATION: 1 and/or accept of this well, and its compliance with all

‘Washington well construction snndards Materials used and the information reported above ue true to my best knowledge and belief.

O Drller O Enguneer O Trainee McL anahan
Drller/Engineer Tramnee
Driller of traiee License No 0337

Drilling Company BJ Co.. Inc

Address 404 N. Conway Strect

Cuy. State, Zip Kennewick. WA 99336

e {p-23-0S

if TRAINEE,
Driller’s Licensed No.
Drilier's Signature

Contractor’s
Regstration No BJENPCTI32QK.

ECY 050-1-20 (Rev 3/05)

Excology is an Equal Opportunity Employer

The Department of Ecology does NOT warranty the Data and/or Information on this Well Report.
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Well ID: 2439

Surface Elevation: | @ 83@4—

Well Name:

Well Depth: (%8 £4

Cross Section:

3-8’
WwNE

Aquifer:

Depth bgs (ft)

-

223
(227

74

292. 7

42

Fos
T67 ]

Ll

=

1198 4
2\

e

Elevation (ft)

- (983

- ’75.7‘
-ﬁq?w

L 995

. 29

LUy

- 273
- 376

| F(8 -~

-63S

OB

BASALT

OVB

SANOSTONE & CLAY
I

RASALT

SAND & CLAN
— (Y 1V { 5% S 1SR

BASALT

[ BASALT ———— Zaav )

BASALT

BASALT CLAY]

BASALT
—— B T —

BASALT




933

& )
g ML WATER WELL REPORT (| oo -0
KR~y maiwmrhed STATE OF WASHINGTON (=4 %o ?
- ‘Water Right Permit No.
g (1) OWNER: name__Alice  Oosterhof acaress_ 1000 Bladgett RA. Mt. Vernon WA 98273
¢y .2) LOCATION OF WELL: Comy__ Yakima _SWy, NE% & . NE)s gec 2 1 10y p 22 wa £
5 (28) STREET ADDDRESS OF WELL (or nearest address). g-
o
g (3) PROPOSED USE: g m-.-:: industrlal K1 Municipal O | (10) WELL LOG or T PRC TION [+
pt O DeWater  TestWell O Other O [“Formation: Dascribe  Sharecter wze of mateca and wiracture, and show %
_g (4) TYPE OF WORK: Owner's number of we nnm:nmm:&m "‘-'.-":.:’.‘.';.'. ! sach st o 2
© Abandoned T N : S  fnoe L a
£ . Despones 3 Method: 23 O Bored O [Hard pan & boldedrs o 3 £
5 Reconditioned O Rotary O J-nod O |Caliche & bolders 1 3 9 ‘E
‘e (5) DIMENSIONS: piameterorwei_ 14 x 10 x 8 inches, |CEMeNted gravel 9] 16 o
‘® oriied__783 ___teat. Depth 770 . |Brown clay & sand 16] 24 5
< " | Cement gravel 24| 31 o
S (6) CONSTRUCTION DETAILS: [Stickey brown clay 1l 70 -]
5 Casing instatied: 10 - pumiom__ 0 nio_ 455 Layers of brown clay & gravel 70! 105 £
3 Vorraea ] —8— oomron 210770 n [prgn  c1ay 105 155 5
s Tveases O Dlewm. from. . fo. " [Hard cemented gravel w/ st of cl 155] 290 ‘€
Perforations: YeslX  No & sand 1 £
g Torch [Hard bolders 296] 298 &
3 size 1/4 in.by 6 w [Brown clay 298! 301 bl
2 128 wom— 720 nio_— 750w [gravel & clay 301[ 305 S
Sl x6 18 vom_ 750 nwo 770__n. [Clay w/ st of sand 305376 3
- pertorations from f.to n rs of gravel clay & sand 376] 393 g
£ Screene: veal]  nolXl |Hard sand w/ mica 393| 397 s
o . | Broken basalt, brown 397|410 5
= Tyve Model No. tured basalt. black 410 430 0O
g Diam.. Siot aize from. fto— n |Basalt, black hard 430] 545 ]
z Diam. Slot aze trom. n.to n [ Clevis 545 546 s
5 vol T molx] Basalt, weathered 546] S60 >
> Gravel .o » |Basalt, black, hard 560[ 710 ]
@ Towhat depth? 455 ] basalt, hard 710] 753 [
8 Surtace seat: ves3 mif:m;lt — " | Broken basalt w/blue sand & clay 753| 783 s
° Did any atreta contein unusabie wate? vea[ ] No[ X [ 2
> Type of wat Deptholatrata_____ h—. - -
2 e = 9
o (M PUMP: -~ 3 z
S a
w Type: HP. g
%5 (@ WATER LeveLs: Lindswiiesniee . N
- Staticlevel 198 _ n.oelowtopolwed Date 3
5 e ! 3
E o X TY777790 o compuns 1716731 5o 9
© W mu-umvnD NolX  you, by whom? . TRUCTOR CERTIFICA w
% Vieid: 100 gal./min. with 1. drawdown after | WELL CONS OoR TION: s
[=] ~ Estimated AIT1ift - - o complance: win ol ot standards; b=
@ - " - - Materials uligadmﬂu information reporied above are irue to my best 5
E from well 1op 10 water level) ’ g
s e wmtem TR Weelew o Tee Wawlew Name PONDEROSA DRILLING & deveLOPMENT INC. s
g (PERSON. Fifad, OR CORPORATION) (TYPE OR PRINT) g
2 adtoss E. 6010 BROADWYA, SPOKANE WA 99212 (3
= — ~ @
= ) (Bigned) o No_ 0043 s
,) ::::m ﬂ::-m n.amm::q :: otor's oweLL robert E.rnrttm) =
R RBUMESET *2480F  pye_ 1/21/91 m
— LY (USE ADDITIONAL SHEETS ¥ NECESSARY)
€croo120 (own - @
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2394

WEL

q477%

STATE OF WASHINGTON

L REPORT Start Card No W130762
Unique Weil T D # AFN494

water Rught Perrac o (baf~ 3o/ b3 P

DAN Nddress

i)} OWNER Name DEGROOT,

4701 SCOON RD

SUNNYSIDE, WA

LCCATION OF WELL County YAKIMA
DR

S OF WELL (or nearest addressl 4701 SCOON RD , SUNNYSIDE

- NE 1/4

NE 1/4 Sec 2 T2 N R22 WM A

i3) PROPOSED USE INDUSTRIAL

(4) TYPE OF WORK Owner's Number of well

(1f more than onel 1
DEEPENED Method ROTARY
DIMENSIONS Diameter of well 8 inches
o 11ed 97 L Pepth of completed well 880 fr
. "CVSY’UC"(‘N E
casing 1nstal * Dia  from fr to fr
" pia from fo to fo
& from fc to fo
. - - emmmmeas smemcecesccccecceaas |
Perfore tons NO |
.s5e of pe forator used |
SIZE of perforations in by n ]
perforacions from ft to fr I
perforations from £ to f |
|

Screens X0 |
Manufacturer’s Kame

Type Model No i
Diam slot size from ft to fo |
Dian slot saze from ft o e

YES

To what depth? 13

Surface seal |
Material used in seal EXISTING I
Dia any strata contain unusable <ater> NO |
|

|

|

Type of water? Depch of strata fr
Method of sealing strata off
(7] PUMP Manufacturer’s Name
He

2, WATER LEVELS

Land-surface elevacion
above mean sea ievel
198 ft pelow top of well
Ibs per square inch
woncrolled oy

Static level

Date

i
I

e |

Date 09/06/01 |
I

I

|

(10) WELL LOG
Formation Describe by color, character
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 changc in formazion

size of material

MATERTAL | FRoM | TO

SOPT BASALT GREEN | 83 | 828
| 825

MEDIUM HARD BASALT | 825 860

BASALT HARD | 860 880
880

1
i
1
|

|
Work started 09/05/01 Completed 09/06/01

(9) WELL 'ES1

S Drawaown 15 amour:
static level
test 1ade? NO

water level 1s lowered below

“as & pump If yes, by whom?®

Atiesian flow
Temperace -2 of water

gem

1ield ga' /a.n wath fr  drawdown after hrs
Recovery data

Time  Water Level Time Water Level Time Water Level |

|

|

|

Date of test / / |

1 mest galin.n £U drasdown after hes |

- 40 32 ‘min w' stem set at 420 fr for 1 nrs |

|

|

Was a ¢hers

WELL CONSTRUCTOR CERTIrICATION
1 constructed and/or accept responsibility for con-
struction of this well, and its compliance with all
well 1en dards  Materials used
and the information reported above are true to my best
knowledge and helief

NAME FOGLE PUMP & SUPPLY, INC
(Person, farm, or corpcnz.an) (Type or print)

ADDRESS POB 1450, AIRWAY HTS WA

zsmnsy‘h@\&%ﬂ& License te 2038

Contractor's

Registration No FOGLEPSO9SLA Date 09/07/01




Well ID: 2 & 4AY Well Name: Cross Section: B-8

Surface Elevation: | FY £4  Well Depth: 89(75'9(— Aquifer: Lowek SomB
Depth bgs (ft) Elevation (ft)
g o+ 1¢7U
OB OVB
% fo*F
RASKLT
753 132\
BASALT &
363> + 24\ S
CLAY
926 1244
BASALT
ggg - (4
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

2391

File Original and First C ith
Depnrlmenl of l!eo Py
Second

WATER WELL REPORT

‘s Copy
Third cepy-nrmen CoPY' mp 4 rick & I. 24, STATE OF WASHINGTON

Appicatlon NIG 7/ :
| rmh 353457

Well ID: 239 |

Surface Elevation: (¢?’6'Q'

Well Name:

Well Depth: QGG+

Cross Section: 3-8

Aquifer: [gwer SONRB

(1) OWNER: wune GliEn .M. nasres L 2 Depth bes (1) Elevation ()
‘2) LOCATION OF WELL: county. yn.k . o) —_ 78
dearing and distance from section or subdivision corner
(3) PROPOSED USE: Domestic O Industrlsl O o | (10) WELL LOG: _
rtgaton @ Text well O_ower O R‘E"u"xn&xn?!.":}%‘.i(ﬁ"aia%”é.nxﬂ':2!.2‘.‘%7“.',.:'%,.."-‘:&"‘.. ‘aen
owners m“mm ov we “ atratum pene! h at least one entry for each l-"lﬂ-'lv of forma uo
(4) TYPE OF ngw[., mo i e g 5 MATERIAL FROM | TO
ew w Me “Bored
Deepened D Cable O _ Driven D | O%a2 Sunder__ _0_+LD‘ B
Recondiioned D Rotery g2 Jetted O ML&_LJR#—:—_&&.LD—M—
rown St _SHA .
() D!MBN IONS: Diameter of well .. 3 :3 M E 4
7L .1 Depth of completed ey
(6) CONSTRUCTION DETAILS:
Casing installed:
Threaded O
Welded
Perforations: yes of” No |:1c Zb¢ 1 818
Type of pert ed... B
ype forator us 4 ‘;hy 28?__ ﬁ'ql

ot perforations .
. perforations from

. perforations from fﬁ? n‘ w {J g n

.. perforations from ..

Gravel packed: veso Mo p/ Size Mnlvol
Gravel placed from ...

o R

: 38 + 718

Materlal Iuld in seal .
Did any strata eonhln unusable ‘luﬂ Yll{
Type o water1.0 mitufiCar. Depth of strata g2/ @.
Method of sealing strata off . . 4AMAbn" ...

(1) PUMP: aanufacturer's NAM. .ocooew oo cerm e

(8) WATER LEVELS:

Land-surtace elevation

above mean sea
Static level .26 T £t. below top of well D
Astesian pressure .. ...

Artesian wal

Drlwdu'l\ Is amount water level is

(9) WELL TESTS: wered below static level
Was a pump test made? Yes O No O 1t yes. by whom? . -
Yield: Illlm‘n with " Mm! hrs.

19.....

WELL DRILLER'S STATEMENT:

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

”-'zw";“'»»;"m: v e | e DER_ B il PeS
address Kk T Fex 22l . sst 228
‘S‘M‘ﬁ*"yﬂ(fﬁn& K L 20D
Was 8 }me analysis made? Yes O No (3 | License ‘ls‘o'bai'? roesreees Dt 4.
- - ' " - 956 I
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OVB
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]
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BASALT
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The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

2

File Crigial and Fust Copy with
Cepartment of Ecology

Second Copy—Owner's Copy
Thied Copy—Driier's Copy

WATER WELL REPORT \; Stan Card No

STATE OF WASHINGTON

s
o l 017724

woe manpamae T2 A9Y9I3P

") _OWNER: were Claude P. Minick & John Subadolnik acaess SN1DES Road

Prosser, WA 99350

(2) LOCATION OF WELL: County

(2a) STREET ADDDRESS OF WELL (or nearest adarass)_SN1iDES Road

- NW w1l wse 2 1 ON N.R 24 wm

(3) PROPOSED USE: ;. E"::‘:"";': Industrial (] Municipal () | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
*' DeWator  TostWell (. Other | Formano  Oescribe by color ;:.. d siructure, and shoa
rp—rm— :('ikul aquitecs n|nd m.h nd .
(4) TYPE OF WORK: Ormers rumber pryeey one entry ou.c':':::o for
Abandoned . New well X Method: Dug [J Bored O f——— -
Doepened O Cable J  Oriven O | Soil
Reconditioned O Rotary Jetted [ Broken Basalt
(S) OIMENSIONS: pigmeter ot well_____ 12 inches. | Medium Basalt -

Oriled._655 et Depth of completed well__ 985 __p. _l;yd Basalt —_—
(6) CONSTRUCTION DETAILS: M;;;ﬂ;mcé:;a;:ﬂ Ssandstone.
Casing instafled: _ 20 __ * piam tom__0 no_ 20 n Brovn Basalt iy
12 _ - oumnom_ O 416355 _ o Basalt '186
_ 10 - pumuom_464 44 647 ' |Broken Basalt_ |
vos[ Nk Medium basalt _ ..
used — |Hard Grey Basalt —_
SIZE of perforations - in.by ® | Brown Basalt _
— perforations om _____ nto # |Sandstone and clay
trom _fhto # |medium basalt
—— perforations from o n | hard grey. basalt
Yes Nol broken basalt
‘o Neme —— {brown broken basalt
Tyee — ModeiNo— — lhard grey basalt _ —
Diam Stot suze _ wom_____ 1o ——n [brwon broken ~
Dism e Slot 3170 - rom. L8 IQ*LMMSalt _
Gravel packed: Yes[] "°¥Siuul¢'nol._ lhard grey hasalt . :
M 1o -—_n |mabhton innerhed J— —..528 _628 -
ol ] Towhatgepmr__ 355, |medium basalt . __ . _ — . .628 655 .
cement tmedium basalt - broken areas 1655 680 .
Did any sirate contain unusaole water? vesl ]  Nokxl broken basalt :680 |686
g #ir: - e . -
Mothod of soaing sirate oft — — brgkg%rbgsalt 699 !703 _
(7) PUMP: yynuacturers -———— |hard grey . ___ 3 .709_
Type He. broken basalt 2209 714
(8) WATER LEVELS:  Landuface siovaton w |pourous basaltwater . _ 1714 _'721
1 T
Static level —— tbsiowtopotwen owe 6/12/88 __ [broken basalt — 4721750
Adesian prosaure 1bs. per square inch Date | wood — 1250 755

Artesian water

TCap. valve #i )

!./2 EE 19 _Completed 5; Zé}ga

{9) WELL TESTS: o water lovelin

Work started ..

Wnlnmlonmm’l‘luD Nol J 1 yos. by whom?

WELL CONSTRUCTOR CERTIFICA"ON-

Yeld: —— o gal-rmn. wah ——— K. drawdown atter —hn- | [ and/or accept of this well.
- - d it

= Sy— Miatorials used :-':fe:m -P.Hop @m'\-m mDo my bes

nom-.nml = il dU B e«

e T | wame___ BJ_EXPLORATION C0., INC.
- - me e TPERSON. FIRM, OR CORPORATION) veE on PRt
I - T 7| Adaress 910 TORO PLACE _KENNEWICK, WA _99337

Dateof test
: - KD s iy A %.ﬂ No 0337
Bailer test oal /min with . orewomm ater = 2 wm. | O ot
Airter oat.imn wihstomestat 420 _nior 1w | Registcation - =
Ao o L aem oue No—BJEXPC1I32gx - Datefo= L€ e EE
Temperature of water Waa a chemicel analysis made? VCID ”OD (USE ADDITIONAL SHEETS IF NECESSARY)
P

1812

b &
R SID 201996 R
s d {F-Ie Cngmnal and First Copy with Start Card No
Q" Dopariment of Ecology WATER WELL REPORT 3
) Sacond Copy—Owner's Copy
TATE OF WASHINGTON N
o con STATE 0 e o oo 24~ 21493 %
é . ) OWNER: name (L. V] el Addross
k) (2) LOCATION OF WELL: Count % wsee R 1.2 wn.ndFwm
s (2a) STREET ADDDRESS OF WELL (or nearest address)
s (3) PROPOSED USE: B homeetwc industnal O Muncipal O | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
c 3 Dewater ~ TestWell [ Other 1 |“Forman @ by color, character, size of matenal and structure, and show
° thicknet and the kin ture of the matenal in each tlum penetrated,
= (4) TYPE OF WORK: Qunorsnumbor of well with at ry for each ch ~
w© # more than one) ey ——
=) Bored [1 [~ —
E Apandoned O g:‘:p‘:ﬂa S Method g:gln O biven O Hard grey basalt 759 | 765
o Reconditioned (] Rotary O Jetted [J medium basalt 765 778
-
£ (5) DIMENSIONS: Djameter of well. inches | —hard grey b‘zsalt < ;Zg 2;?
[ Drilled. feet  Depth of well. " hard grey fracture
= s hard grey 821 | 836
(6) CONSTRUCTION DETAILS: on " - 836 | 847
o Casing installed: * Dwam from o * | _medium basalt  broken seam 847! 866
2 Y tatoa ] ————" D fom fio | _hard basalt 866|949
% Tiveaded d - Dim from. AL " | black pourous water 949 967
s Pertorations: ves[] nolJ medium basalt 967 | 985
© Type of perforator used
=] size by "
[ fro ft 1o [
5 from. ftto "
z. tre 1 "
% Screens: Yesl ] NolJ
S ‘s
‘6 Type ModelNo |
; Diam Slot size. trom ft to. ft
- Oam. Slot size. from t to. #t I
g Gravel packed: YesL)  NolJ g.z0 of gravel |
Gravel placed t to. " ;
0 i
3 Surface seal: Yes[] No[] Townatdepin? "
k-] n seal B
> 0id any strata contain unusable water? vas[ )  Nol_] T
[=d Type of wat Depthof strata____
-g Method of s¢ strata off
lg (7) PUMP: s Name. |
Type. HP
-
[} (8) WATER LEVELS: Land-surface -Iu;l:'l:o'n M
E Static lovel ft below top of well Date
[ Ibs per h Date —
g (Cap. vaive, e1c)) |
I Work started. 19 _Completed. 19
< (9) WELL TESTS: water static lovel
% Was apump tost made? Yos L) NoLJ i1yes. by whom? WELL CONSTRUCTOR CERTIFICATION:
a Yield oal /mn with — ft drawdown after - hrs| | constructed andor accopt responsibiity Jor construction of ! ths vl
" - nd s with al ell landards
2 G Miatorals vasd and the niormation reported above are rue 1o my best
[= Rocovery data 070 when pump tumed off) (wat knowledge and belie
o T etovd " e wertow Tme watrtow
[ NAME
a PERSON Firw, OR CORPORATION) VPE On PR
Q Address
K- ——
P Putecttest (! d) License No
\gne
Bailer test al /min with #t drawdown after hrs Contractors WELL DRILLER)
Artes! Qal /min with stem set at ft tor hrs.
Artesian flow gpm Date No Oate 19
water Wese vesJ welJ (USE ADDITIONAL SHEETS IF NECESSARY)
ECY050-1:20 (10/87) -1329- L=t

[ ——— _—
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WellID: /D2

Surface Elevation: |2 724 £+

Well Name:

Well Depth: 9 BS£+

Cross Section: B-13"

Aquifer:  (UN B

Depth bgs (f1) Elevation (ft)

Z - (274
T r2=3
6F + 242
122 41152
399 1 4bb
33% f Wb
S2 4 e
28 flbHo
FsB + 521
s 4!
qes L 289

(f\“g [ @AYA:S
BASALT EM
CLAY & SANDSToNE RR

BASALT

SANDSTONE & CLAY

BASALT

"MABTON INTERBED"

BASALT

wood

LAY

BASALT

118




Figures A27-A45. Well reports and stratigraphic interpretations of wells in the C-C’ cross-section. The abbreviations used to denote
stratigraphic members are as follows: OVB = overburden, EM = Elephant Mountain, RR = Rattlesnake Ridge, PM = Pomona, SEL =
Selah, UMA = Umatilla, MBTN = Mabton, PR = Priest Rapids, RZ = Roza, SQC = Squaw Creek, FS = Frenchman Springs, VTG =
Vantage, and GRB = Grande Ronde.

(\ ( STATE OF WASHINGTOX 3427 WELL LOG.—Continued Nob‘fso 1
MEX ATION P
DEPAR%EVEE?&L%%?\?E]&F conne- | SHoke OF W 5 ~Dept of H’%ﬂ FTaickNess | DeeH
WELL LOG NoADDli ‘-§430 LATION ATERIAL (feet) (feet)
Date..A...WIRt.B.r.,......“.,.....4....., 1944. Pemi—t- 553 q Depth forward | s————

Record by G.. W. Ludwig
Source....Well. driller's record

Location: State of WASHINGTON

Pump| Test:
Dim: 287! x 12"

SWL: 165!

i

County.....Lakima Dd: 13¢
Area ___Iiﬂl_d.:_ﬁ.Q_Q_&m.
Map H Q' to 233*

10 from 223 to 287!

NE.% NE.% sec7. 708N, R.2L.. F  DioeramofSection
Drilling Co. :

Address. S y- LYe Shoe W

Method of Drilling...drilled Date. 19........ 62' of 10" pipe; 40' p
Owner.State. of Wash...Dept. of Agric.. 10" pipe. .

Land surface, datum £t g:f'o‘(: ........ t b a 15.5.“ 5
CORRE- ! THICKNESS DEePTH
LATION ! MATERIAL (feet) {feet)

{Transcribe driller's terminology literal'y but paraphrase us necessary, in h
Below Tandiaariace. datums unless othorwine sndionte  Correinte wiih straberanmme corima
if feasible. Following log of materials, list all casings, perforations, screens, ete )
Soll 5 )
ICement gravel & boulders 12 17
___|Brown shale 57 74
N 6 80
Brown shale 12 92
—_|Broken basalt & shale 19 111
—_Brown sghale & gravel 62 173
salt 8 181
Brown shale & gravel | 25 206
|Bopwn shale & gravel | 20 226
Water & loose gravel which
carried water at 250 3 23
Solid black bassalt 27 256
Water & blue clay 14 270
Soft blue sandstone 17 287
Turn up Sheet ... ..Of........sheets §. F. No. 71440—12-5¢—3M. 4708,

v
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Well ID: 342 F

Surface Elevation: [S(2 £+

Well Name:

Well Depth: 28 FF +

Cross Section: C=G’

Aquifer: (oweg SOMB

OVB

RASALT

SAND & GRAVEL

Depth bgs (ft) Elevation (ft)
¥ T ISb2
Q2 I M3
(14 wust
\#3 4 1389
2\ T
229 1 1333
256 + 1246
28?— A 27C

CLAY & SANDSTONE

OVB
SHALE & GRAvEL
BASALT
BASALT PM
SEL
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

3

) OWNER: Namc_m _; Kav.
-«

File Original with
Department of Ecology
Second Copy - Owner's Copy

STATE OF WASHINGTON
Third Copy ~ Driller's Copy .

20 WATER WELL REPORT

42
3 6 INIQUE WELL 1.D. # _-A_

Water Right Permit No.

=g ot

s 1§10 _Ttwld D4 MaKesr

(2) LOCATION OF WELL: County UL pt—

AW A}E'ms«:c 25 ‘ZNH_Q/ WM

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

TAX PARCEL NO.:

>

(9 PROPOSED USE: X Domostic O Industrial £) Municipal (10) WELL LOG or
D Irigation 0 Tes: Well 0 Other Formation: Descrive by coior, character, size of matarial and structure, and
) DeWater the kind and nature of the material in each stratum penetrated, with al least
W TYPEOrwWorK: P T p————" one entry for each change of information. Indicate als water encountered.
New Well Method: 3 . MATERIAL FROM TO
7 Deepened 0 Dug O Bored
O Reconditioned 0 Cable 0 Driven QoI L- O 1l
) Decommission XC Fotary 1 Jetted - i y/ ) _
(5) DIMENSIO Diametor of well____ X inches M__LL.&_
Drited _ ﬂ leat. Depth of completed well__&f >+ ft )
(6) CONSTRUCTION DETAILS | Qamd Stones e (ol
Casing Installed: + 2 M 2 R
0 Welded Diam. from 'l |0 ft.
1 Liner installed — Diam. from _______ N day > Gvaved (ol (73
O Threaded "~ Damiom 1, ry
lo Z21130
Perforations: Mves o ~— / /4 ot
Type of perorator used ) J_A_aA; N Vel | 150 ]S4
SIZE of inby . —_in. £~ i~
____perforationsfrom _______ft.1o, £ —MM—LALW JE-L’ANT-VA
oy Vi
wm/edl 187 1 217
Screens: [¥es 30No © K-Pac Location _ —

Manufacturer's Name ..

Model No.__ _

®: |
Diam. ____Siot Sizo from, It to ft.

®

Shile Clag 5w arT 5o
~ Covaasedl

Diam __SotSize rom ft.to [

< J

GreveUFitter pocked: [Yes SeNo 1) Size of gravelsand

vt

v
Material placed from, ft.to
s QeAdler Craad 533 375
Surface seal: s O what degth? __ 20D ’ PP
Material used in seal ne @, WBsadatll dot 1+ 27 =278
Did any strata contain unusable water? [ Yes [ No 7 A S
Type of water? Depth of strata F o .
Methad of sealing strata off I Fs. 2
| —
PUMP: Nam o oy
™ " e | Y s}
Typo: HP. [ \&% [
TR
(8) WATER LEVELS: Land-surface clovation above mean sca level ot / _ Kt
Static level . M. below top of well  Date, Work Started 1 ). ] Completed N
Artesian pressufe. Ibs. per square inch  Date,
Artesian water is controlled by —
(Cap. valve, etc.) WELL CONSTRUCTION CERTIFICATION:
(9)  WELLTESTS: Drawdown is amount water level s lowered below statc ievel ! and/or socept for of this well, and s
Was & testmade? OYes CINo -If yes, by whom? with all wel! standards. Materials used
pump tes! —Yes #If yes, by whom and the i ion reported above are true tc my best knowledge and beliel.
Yield: qalfmin. with 1. drawdown after______hrs.
Yiekd: qal./min. with ___fdawdownatter_________hrs. | Type or Print Name Licanse No
Vield: gal/min. with ft. drawdown atter________hrs. (Licensed Driller/Engineer)

Recovery data (fime taker as zero when pump turried off) (water level measured from
well top to water lovel)

Time ‘Water Level Time Water Level Time ‘Water Level
Dateoftest ____

Bailer test  _ jal /min. with, __t. drawdown after. hrs.
w75 win BAD_ t dowdoun s

Artesian flow, g.pm. Date

Temperature of water. Was a chemical analysis made? ClYes O No

ECY 050-1-20 (11/98)

Trainee Name ase No.y_f

“““?L}lﬁ&l;ﬁﬁH”L—szl%"ﬁ;

(Signed) License No.

s {30)_LAVEASTEY
sz Rick W pOU 2020, 2. %

(USE ADDITIONAL SHEETS IF NECESSARY)

Ecology Is an Equal Opportunity and Affirmative Action employer. For special
accommodation needs, contact the Water Resources Progam at (380) 407-
6600. The TDD number is (350) 407-6006.
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WellID: 342.(, Well Name: Cross Section: C~C
Surface Elevation: | 629Q€+ Well Depth: 424 €4 Aquifer: Lowel SODMB
Depth bgs (ft) Elevation (ft)
¢ T 1629

235 4 rsy

u29 - 1244

WS

OVB

BASALT




s \
t I
R % pr# 101257 "
S ey WATER WELL REPORT o Application No. ......... ) Frc e
x - ad STATE OF WASHINGTON swfTIosER " 8 origa g mis Copy witn 3424 o7
— N o ? o
3 Q) OWNEE: N-m.“,-,S‘im on ™ mr'+ I EZ A '3 ¥ m%fg.‘,”:.,zxf:f:y{g’;’ WATER WELL REPORT Application No.
< ) LOCATION OF WELL: county Ve K e doress % (& OWNES STATE OF WASHIN Permit No
:g ing and distance from section or subdivision corner o = v :_Name,
3 (2) LOCATION OF WELL:" Y AR G W
%+ (3) PROP . Q- . it C
= ® OSED USE: pemenic ﬁn( e O o | 10) WELL LOG: S _jine ana aistance trom ssction or e carne wsee 2/l m Lon R 2l wm.
ell J Other [ | Formation: Describe by color, ch
or , character, size of materia
£ @ TYPE OF WORK: frE IR St hickness of daulert Gud The kind and Rature 1 ﬁﬁ;.‘.,ﬁm::g S (3) PROPOSED USE: Domestc D o o | (19) WELL LOG:
E=] Newwal [ Metnod: Dug O  Bored MATERIAL s c Irrigation [) Test Well ) Other O | Formation: Describe promm
= ] A ] g cter, size of material and structure, and
£ Racondtionsd 0 Cible O Driven D T2p Soil o S (4) TYPE OF WORK: Qpmers number of wel e ) s e Ko e 1 e et et
5 loned O Rotary 0 Jettea O | _C Carse gravel < ] Newwel D Metnod: Dug T Bored O MATERIAL FROM | 7O
€ (5) DIMENSIONS: Diameter of well . BroKen Bk Besatb Clay | 7 E Depened 0O Cable O Driven O Creyy Basa/f - 588bo
£ Detiied o Dot SGank Cl;‘ B,H. Lavel Vi S Reconditioned [ Rotary (] Jetted O Y10 Cuftings ¢o3 ¢ ;}
£ (6) CONSTRUCTION DETAILS: B ot /A cisrlofeolifchel (& £ (5 DIMENSIONS: Diameter of well . Crey Boasait pJard lLos|l0¢
= Cosine § n Bik 6&[«// Life Jays 37 ) Drilled.... .£t._ Depth of completed well i CabFiriss ¢ 1L
5 asing installed: .ﬁc_L_a_t A ; t',r.],x. Aﬂ/ 3.5 s - 4 < L2~
3 "adea 0 T 37 = (6) CONSTRUCTION DETAILS: 7=
c =] fO"’H "J’/k ﬂa;.-ﬂ [rm/ (a,/ [ K . - -
: Perforations: vesp nNoQ Creyfglieky claj - 78 .g
5 Type a ed ﬂvraérn r/ 4 ﬁ.-xs/’{q— ,(,‘»m/! ZAV A <
SIZE of in. b; /| ions:
S trom e Pl QT - oS 2 Perforstions: Two wn
£ ::vm . to . 5 /W asal i re,, 108 Q sma :: "penmm":xmm .
> om . to S cokon Bk Rasai b Creen shal iy |lg 5 £ < avmien . PEFOTBHiONS -
c Screens: v g NoO Black Rasal 245 |isz - :
s Name. Blachk Besajf é'rﬁ/,;ﬁ,\/g /52 ko 2 .
= Type. Model No. roks Jack fBasal et ber j s Screens:
E Diam. Slot size ... from 1t to .1 Bik ¢ C’—rrzn Ed:-3//~ = it :o‘u
- - “ £ ame.
'6 ! Gravel packed: ves; NoQ  Size of gravel: . g{a 2 Basa JLas =
) Gravel placed from —.. P . 1/0 en $3/h g3 axall 2,7 |2Z2 =
5 surh - Rlach Bapailtderd 1227 (255 2
A ace seal: yes3 No[ To what depth? BIA Basal L Lore % / o b = : YesO NoO Size of gravel:
s Matertal wsed 1n veal . Crey Ty ¥ Shale iz‘g 262, ) Gravel placed from .. Lt to .
o Did any strata contain unusabl 2oz |220 @
> Type of water?. ot ot e oD [ r-if“f‘l‘ - 2201277 ¥ S Surface seal: Yes§ NoD  To what depth? .
=y Method of sealing strate of Cre C |a SFieky PEPIED > T Material used in seal.. — .
K-} — Cr<ly Sandy CJlay 7 - 285 SZD 5] ‘ E Did any strata contain unusable water?  Yes () No D
8 (7) PUMP: s Name. (—reew Dfhe A—/ I Y2 o0 Bos5 | o Type of Water?.. epth of strata.
] Type: P, Brokem B/& &fa/*(w“/.rkj 325130 J § Method of sealing strata off.
i 2= )
%5 (8) WATER LEVELS: jgniswisenaiy | :_a.i_k . ZYIYNE. g . 527 15355 W M PUMP: manutacturer's Name...
s Static level ... . below top of well D: C rhGrey Bosy Herd 3359 347 5 Type:
5 Artesian pressure _Ibs. per square inch Da =L }/ Bass/t Hare. 3¢ |7y + (8) WATER LEVELS: Land-surface elevatio
£ Artesian water 1 by. R4 Racaif 5,4 c above mean sea level..
E i vaive, ey Crey Basasif~ 224 % $ swaticleve .. 2 et top of et Dot
% (3) WELL TESTS: Drawdgwn ts amount wator level is Red Basai /= ~[576 |55& £ P etest 1bs. per square inch Date
a lowered below static level 2/ - h <4 Arteslan water is controlled by.
D Was apump test made? Yes O NoD X yes. by whomr.. work starteal. 2/ 2. 3., 19.28 Completed. 1. g
Yiewd: o S s
a te & m”n with ft. drawdown after nrs. | WELL DRILLER’S STATEMENT: % (9) WELL TESTS: Drawdown 15 amount water level 15
" - w c level
= This well drill 0O wasa test Work started.
= S— true fo the best of medk:;‘aﬁd:'g' g:?adm n and this report is - @ Yield et vmin s te arawdown atter wc;:u. > ppi————
3,87 e, 38 28 2 whon, pump tumed o) (water leve =T . = . - o DRILLER'S STATEMENT:
Time Water Loel | Time. . Water Levet | Time  Water Lever | NAME. o This well was drilled under my jurisd.
true to the best of k risdiction and this report is
(Person, . my knowled,
Lot «»w-um e 8 U S 5 I, Seeed o) (o Jerd 0t belet
- Address. P Time  Water Level | Time  Water Lével | Tume  Water Levet | NAME.
" of test A £ : (erion. i, oF Sorperation)  (Type or priny)
" Baller test... _gal./min. with #t. drawdown atter... 3 [Signed] o Address.
:::dm flow. gpm. Date. GRS Enttiar) ) te of test
perature of Water............ Was a chemical analysis made? Yes O No [ | License No. Baster
test. . [Signed]....
Copicd fromt de APy oy o Artestan fiow. o D el Brilier)
€cv 050120 (USE A SHEETS IF RY) 2+ \/ /7/ z (/ "o/ s/, Temperature of wate as a chemical analysis mde? YesJ No D Date.
SO [ B
: " e e (USE ADDITIONAL SHEETS IF NECESSARY)

122



Well ID: 3424

Surface Elevation: | 639{+

Well Name:

Well Depth: 60l -F.{-

ol iy

Cross Section:

Aquifer: ([ow@A2 fome

Depth bgs (ft) Elevation (ft)
¢1. :' 1039
g Fle32
13 F1621
1% + 156!
gl T 1553
(e L
mf—-i?—fﬂ
Y5 4 May
152 T \A?¥F
6@ T 479
265 11334
262 4 1%FF
325 41314
6Pl A~ 1933

VB3

SAND, CLAY & GRAVEL

BASALT

&/

OVB

EM

(LAY

BASALT

LAY

BASALT

BASALT
BASALT

BASALT

BASALT o

SAND & CLAY

BASALT

123
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| -
Y P . v 2 Mazreaees
i e Marmine N o4
s/ éﬁ%%“o’n%;};é::i:’ with = WATER WELL REPORT ! Dobicaton Yo, ... E;l‘f;':,ﬂ',‘.";,_“ﬁ"}‘,""” wo'| 3421 WATER WELL REPORT Application Ny .
THird Copy — Drllers Copy” STATE OF WA Permit.No. (732 1) ! |5P -?3"3 LBy pomers cospY STATE OF WAS PermiteXs /—'A‘%A’fw"@
(1) OWNER: yame. Simen.. Magrimez ndsress Moxece inaoxu:ﬁ . 9873¢. (1) OWNER: yame.. S, JHaidines Address ' ~

2). LOCATION OF WELL: county ~WNE w5 ysee R 1 /3w, R 2 wn,

2 and distance from section or subdivision corner

3) {’ROPOSED USE: Domestic [J Industnal O Mumcipal [}
Irngation (] Test Well 1 Other [

{2) LOCATION OF WELL: county. /AKiwasn ......... . - ta see QAT 2N, AR
g and distance from section or subdivision corner g Eg‘ 4is)
‘(b')‘ PROPOSED USE: (10) WELL LOG:

Formation: Describe by color, character, size of mat!ﬂdl and structure, and
show thickness of aquifers and the kind and ‘material in each

Domestic [0 Industrial O a
Irrigation [, Test Well O Other [}

(10) WELL LOG:

Formation: Descrive by color, character, size of material and structure, and
show thickness of aquifers and the kind nt“rv‘ nature of the material n uch

on this Well Report.

atratum penotrated, with at least one entry for Jor each) change of formation penetrated, with at least one for each change of formation."
(4) TYPE OF WORK: Qs QuaberSi ™™ o | T MATERIAL T | S (4) TYPE OF WORK: Qe number of well B penec of formeln:
New well Method: Dug O Bored 0 7 | 25 New well () _ Method Dug [J Bored O [
Deepened u] Cable @, Driven D ‘l_a == - ——z Deepened n] Cable 0 Driven 0
Reconditioned [J Rotary 0 Jetted O | Cuntury (RAve! 237 gl Reconditioned [J Rotary O Jetted O
) DIMENSIONS Dismeter of well 20 l.ﬁfb-‘; ) : (5) DIMENSIONS: Dismeter of wall inches
Drilled... 6 — Depth of completed well... 2 At

Drilled . ft  Depth of completed well At

M... ﬂbvﬂ)l&:lr Bioken &l
e, la_&va

3¥%"

o

(6) CONSTRUCTION DETA[LS

(6) CONSTRUCTION DETAILS:
Casing installed: ,’lq A

Casing installed:

The Department of Ecology does NOT Warranty the Data and/or the Information on this WeII Rep

Artesian water is by.

(Cap, vaive, etc)

wdown 15 amount wlle! levd is

(9) WELL TESTS: oeered Betow static 1evel
Was a pump test made? Yes i@ No [ If yes, by whom: AN ...
vield; ) &G gal/min, with I7A #t. drawdown after 4/ hrs.

" P Sct 240" in" Bkt 10 Collimn -

Recovery data (time taken as zero when pump turned of) (water level
e measured from well top 10 water level)

Time  Water mu| Time  Water Level | Time  Water Level

Toumediare Becavmry ...

5-te of st Q=305

Work started

ey 19......._Compl,

ted

WELL DRILLER'S STA!I'EMENT

true to the

This wcllb was dnlled"

de'r,my )urlsdn:uon and this report is
e and belief

"The Dep. The Department of Iécology does NOT Warranty the Data and/or the Information

Artesian water 15 controlled by
. (Cap, valve, etc )

Drawdown 1s amount water level is
lowered below static level

No ) If yes, by whom?
ft “drawdown after

(9) WELL TESTS:

Was a pump test made? Yes [J

Yield: gal /min_with ohrs

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

Water Level | Tyme  Water Level

Time

Time

S0 FRR

Water Level

[ P

Work started

. Diam. from it to ot ‘ z I.L
7.y
Threaded [ X Threaded O Diam. from ft to 1t ﬂ‘T Blue
Welded 2, lln Diam. Welded [} " Diam. from Lftto . ft
Ve mﬁw
Perforations: yes g No u Perforations: vesg nNoQO
Type of perforator used, Type of perforator used
SIZE of perforations ... }§ . SIZE of perforations n by n,
- . perforations from . perforations from ft to N ft.
from . perforations from it to 1t
trom perforations from it to ft
Screens: v No@m, Screens: vesg NoO
's Name. Manufacturer's Name ..
Type. . Model .No .
. Slot size ... Diam Slot size from ftto 1t
L . Slot size .. < i D Stot size from ft to .t
X . 1am
\. Al
aravel packed: ves o aravel packed: vesg No[  Size of gravel -
Gravel placed from . o 2t Grovel placed from 1t to 1t 5SY_~
Surface seal: ve; g To what ?em.m A8 Surface seal: ves(7 No[ To what depth? ft. 138 R"“““" L of
Material used in seal. &m ~Lw&0¢g Material used in seal SNY 5462
Did any strata contaln unusable wxun Yes O Nol, Did any strata contan unusable water?  Yes [] No O Q’” @ ¥ ..\ll\ ’ 2, .-[_I, %2 s30
Type of water?... . Depth of strata.. Type of water? Depth of strata lsno | ﬂﬂt“}>
Method of sealing strata off. Method of sealing strata off e ( oY 4 ' K
(1) PUMP: e (1) PUMP: sanussctorers Name ] L9y 592
Type: HP. Type: HP ez ck on:gc ok S72_|SFHF -
(8) WATER LEVELS: Lndsurtace elevation e (8) WATER LEVELS: Lanues:‘rt!ace clevation R &'“"‘ Srsaune """‘l”‘ ;““* PISF7 Lol
an se . e 1603
static level ... 8. below top of well Daf * Static level £t below top of well Date "
Artestan pressure -Ibs. per square inch Date.. Artesian pressure Ibs per square inch Date

true to the

WELL DRILLER’S STATEMENT:

This well was dnlled ,under my jurisdiction and this report is
best owledge and belicf.

. or corporation)

('TYDQIDI’ print) o

N2 ,
~ ° R Signed]<”. .. ... ... - - -
test. al /min. wil . drawdawn atter. i - test gal /min with ft drawdown after hrs [Signed] (Well Driller) )
Artesian fow. gp.m. Date _ 0939 | Artesian flow . gpm Date
Temperature of water.. 0. Was a chemical analysls made? Yes D No& License No....&2f . Temperature of water Was a chemical analysis made? Yes D No O | License No.. Date . ,19. .
(USE ADDITIONAL SHEETS IF NECESSARY) - [ . (USE ADDITIONAL SHEETS IF NECESSARY)
ECY 050-1-20 i ECY 050120 . -
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3421

P‘l o1 nalandnm(:o with
1270 ntl irst Cony

SEond Copy - Owners Co
ﬁd Cnp]'; L briiers copy”

Page
WATER WELL REPORT
STATE OF WASHINGTON

I“anfa-

Application No

Permit No. . .

(1) OWNER: name . /ﬂzuﬂm

LOCATION OF WIIL County ..
g and distanice from section or subdivision corner

—

= My, Sy see. RA. T LAN, R 3

SIZE of perforations ...

arranty the Data and/or the Information on this Well Report.

~Gravel packed: vyesg NoD)  Size of gravel
o Gravel placed from ... ... . .....

- Yol
SL‘L (qlaelm\ﬁmnt g2 1692 (49
¢ wl Blk Prosen,
Mna”n pesicular SOl IF €43 657

(3) PROPOSED USE: Domestic O Industnal 0 Municipal 0 | (10) WELL LOG:
Irngation [J Test Well [J Other 0O | Formation: ‘ribe by color, character, size of mﬂ!lnal vmu ltﬂlthﬂt mld
Show thu:lme.u of aquifers and the kind and nature of th
 Owners mumber of well Sirabum penctrarsd with ot icast oné entry Jor ach changé of Jormation:
(4) TYPE OF WORK: (1f more than one) . . e MATERIAL N FROM To
New well ([ Method. Dug [ Bored O N
Deepened [ Cable O Driven O AResite el o] " Ld Gl ¢iy
Reconditioned [] Rotary (] Jetted 01 =S, /l/Lcm-,Lp
Sdl i e wefanece. ey N
(5) DIMENSIONS: Duameter of well . . . mches. TP T 7ar
Drilled ... . ..t Depth of completed well . . . ot |3 @@ Y eal 16722
(6) CONSTRUCTION DETAILS: 4 Sy a?‘ _
PRI . i 4 <A <K
C“‘:,i:::;uﬂl' ahly ey ienlaa cofSeus e g .eRTY
Welded O .. aggmrm ¢ YT Rtusely corelivh,
= = 2 - 32 Q2 28
Perforations: yesg mNoQ
Type of perforator used. . coesdular STame  3p s &8 (345
Bl Qe -benal

< BT

o Ploven s

_Mm A L:(l: wf $pune auo’/

QR

[y

Surface seal: yes§ No To what depth? ... ...
Material used n seal . - R
Did any strata contain unusable water?  Yes O
Type of Water?...... ........ ... Depth of strata
Method of sealing strata off.. e

e /g nceShel
ar_L n v

Y/ e,

sy

fSanae

shele ~Schric $C g

(7) PUMP: manutacturer's Name..
TYPO: v

(8) WATER LEVELS:

Static level ... .. .. ... . 1t below top of well Dlle
Artesian pressure .. .. .. ...1bs. per square inch Da

Artesian water is controlled by. . .. .. ... ...
(Cap,

Land-surface elevation
above mean sea level. ..

etc.)

Drawdown is amount water level is

(9) WELL TESTS: wered below static level

‘Was a pump test made? Yes (] No O If yes, by whom? - -
Yield. gal /min. with ot atter hrs

Recovery data (time taken as zero when pump turned off)
redured trom well top to water Teve” ed off) (water level

Time  Water Level | Time  Water Level | Time  Water Level

he Dep. The Department of Ecology does

Artesian flow
Temperature of et .

Was a chemical analysis made? Yes O No 0

Work started.. oo 19, . Completed... . . . ..19.

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report
true to the best of my knowledr:ey 3nd lli report is

» o

NAME. N e
(Person, firm, or, corporation) (Type or print)

Address.. ... .o oo

[Signed]

License No........

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

Well ID: 342 |

Surface Elevation: 1S6Ft

Well Name:

Well Depth: (,62 £+

c-c’
Aquifer: (0weZ SPM B

Cross Section:

Depth bgs (ft)

@ -

Y
Sl

128
126

L)

284

346 -

e

Yo\ -

Elevation (ft)

- ISbT

- 1221

125

OV e

BASALT

SAND, CLAY, GRAVGL

RASALT

SAND, LAY, GRAVEL

BASALT

BASALT (]

BASALT

CLAM & (GRAVEL

BASALT

BASALT
%

BASALT

_RASALT

BASALT

BASALT
G ASALT

B&SALT

BASALT _

BASALT

OVB




File Original and First Copy with

Department of Ecology

Second Copy — Owner’s Copy
TRird Copy - Drnecs Copy

3420

WATER WELL REPORT
__ STATE OF WASHINGTON

Application No. ......

Permit No. ...

(1) OWNER: name.

Ko Stiles

Address. b C. .S

(5% g,

(2) LOCATIGN OF WELL: county......\

Learing and distance from section or subdivision émer

(3) PROPOSED USE:

o

— Sl MEw Sec2,1 T/).N R2LLEWM.

Domestic f{ Industrial O o | (10) WELL LOG:

Irrigation [] Test Well [J Other 0O | Formation: Describe b

'(4) TYPE OF WORK:
New well
Deepened

Reconditioned (]

stratum penetrated,

color, character, size of material and structure, and

show thickness of aquifers and the kind and hature of the material in each
th at least one entry for each change of formation.

Owner's number of
(if more than one).

MATERIAL FROM TO

Method:

Cable [J

Rotaryyfa

Zomce]
7

(5) DIMENSIONS:
Dritted... .7 S" A ....1t.

Diameter of well ....

Depth of completed wel

Cloe Efvcvil [opors /U e
J /

(6) CONSTRUCTION DETAILS:
Casing installed: (¢

Threaded [}

Welded:

T

% Corciel. s

Diam. from

[): Copeiiel

/95| [75

Diam. from

Diam. from

Perforations: yes

Blo cfe [¢5 |25~

B’ /?a(u/f,
No &)

Type of used.

SIZE of

in. by

from ft.

H

H

®
555
LR

{rom 1t.

Screens: vesO No
: o

Diam.

.1t to

-

Gravel placed from

Gravel packed: ves g Non

Size of gravel: ...

ft. to

Surface seal: Yes R

Material used in seal. -
Did any strata contain unusable water? Yes O NOA

of water?.

NoD * To what depth? ./,

(=)

m

,,,,,,,, 6% sl

Depth of strat:

Method of sealing strata off.

CER Rl ?\, (ECTYIM =S

's Name.

ALTUNILE

(7) PUMP:
© Type:

HP.

(8) WATER LEVELS:

static tevel ../ L2,

Artesian pressure
Artesian water is

.1ft. below top of well Date..

Land-surface elevation
above mean sea level....

. per square inch Date

by.

Well ID: 3426

Surface Elevation: ISF8£+

Well Name:

Well Depth: 2g¢ £+

Cross Section: C=C '’

Aquifer: [oweil SOM 8

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

(Cap, valve, etc.)

(9) WELL TESTS: wered below static level

Was a pu made? Yes @ No ) If yes, by whom?ﬁ:.”‘.é«hw.. /..

Yield: h/; #3./min. with ft. drawdown after hrs.
. EANE Y -
" ‘S‘r‘ -t / 7 s i -

Rmvery data (time taken as n pump turned off) (water level
ured from well top to Tater e Teven)

T(mt Water Level | Time'  Water Level | Time

Drawdown 1s amount water level is
0 el

Water Level

WELL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and thi
true to the best of my knowledgey a’nd belief. and this report is

Lo
/ (&ype or print)

Address.. 2. 2L 2. R fien /2 N-’-f/‘ Vﬂélzhuz(..._

NAME.. Eﬁgﬂ.lear/ Lonelloxe

erson, firm, or corporation)

ate of test D««,

aier test..
Artesian flow.

Temperature of water....

A

al./min, with.

drawdown after..
gp.m. Date.

...nTS.

NNy V¥ e

2.4, 107%

(Well Driller

License No....0~ /~3

.. Was a chemical analysis made? Yes (] Nc,m\

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1:20

126

Depth bgs (ft) Elevation (ft)
@ T IS#B

19% 4 %8¢

2sS - (323

OV

BASALT

OVB




al and First Copy with
ent of Ecology

'd_ Copy — Owner's Copy
P Cony L Drnler's Copy

WATER WELL REPORT

." STATE OF WASHINGTON

. w

Application hoé\ Y= Re36

Permit No. ...

(1) OWNER: name. ROGER HABT

.. _AddressRT. 1 _BOX. 205 H:

Well ID: 3Y (|

Surface Elevation: |49 £+

Well Name:

Well Depth: 792 £

G-GC*
wn e

Cross Section:

Aquifer:

LOCATION OF WELL: couney. TAKIMA

NE . w",‘ Y

)

‘ring and distance from section or subdivision

~(3) PROPOSED USE: Domestic §g o D

(10) WELL LOG: L

Irrigation §§ Test Well T Other [a]

Owner's number nl well 2
(if more than one;

(4) TYPE OF WORK:

New well X0 Metnod: Dug O Bored O
Deepened -~ [ Cable C  Driven O
Reconditioned [ Rotary) Jetted O
(5) DIMENSIONS: Diameter of weil 8. incnes.
Drined..782... . Depth of completed well.. 768 .......tt.
{6) CONSTRUCTION DETAILS:" .
Casing installed: 10 - piam. from .41 . 1t 10 20

Threaded O
Welded g

Diam. from %&. ... tt. to S01..
." Diam. from .. -

Perforations: vesg Noxg
Type of used..... .. 2
SIZE of perforations .. . in. by in.

.. perforations from ...

perforations from ... ...

-.. perforations from ... .........

1t.
gt
t.

- |LIGHT TAN CONGLOMERATE

Formation: Describe by color, charucter, size of material and structure, and
thow thickness of aquifers and the kind and hature of the material in ‘each
m penetrated, with at-least one entry for each change of formation.

MATERIAL FROM TO

TOP SOIL )

CLECEE TYPE CEMENT GRAVEL 6

'MOXEE SILT,SAND,GRAVEL,CONGLOMERATE 8] 2
DEC, ROCK & BLDRS. — ]2 35.
CEMENT GRAVEL & ELDRS, 35 63
HD.TAN CLAY & GRAVEL & BLDR LNS, 63] 90
CREV, BROKEN GRAY BASALT 90| 128

GRAY ANDESITIC CREV,BASALT & SCORJ 128 700!
GRAY & BLACK SHALE. SLOUGHING BADIY 170
88

GRAY CREV. BASALT & BLK SHALE
GRAY CREV. BASALT (V.H. & FAULTED¥

LITE TAN SANDY CLAY(P.U.W
BLUE SANDSTONE & SAND T,

Screens: y;.n MDJOM
Man:lé ugigfu % . R T
L e R

- 1t

B C T J— (T

Diam.
Diam. ...

s’ Gravel packed: ves g Nog)

Grovel placed {rom ... ... 1. 10

Size of gravel: ...

20

Surface seal: ves ® E To whn gepm
. Material used in seal C S—
Did any nnu‘iugmn unusnble ‘water? Yes ﬂ No =]
Type of water?. .. Depth of strata.. 2& —

!,k
BLUE & TAN SAND,CLAY SHALMMAQQ | 498" e
TAN_CLAY.GRAVEL & SAND (400GPM) _

GRAY BASALT & CLAY (BROKENO(FRACT| 5567 558
BROKEN BASALT W. SHALEe. | 558| 602
FRACT. GRAY BASALT 602|727,

BLUE _SANDY CLAY SHALE
BLUE_SAND & WATER
BLK BROKEN ROCK & SAND(COURSE)
10' OF SR :
SET_HERE ON 6Q' OF .365 WALL 7" I.D.
M%__QFF.

ER & FACTORY PACKER & LEFT
NIPPLE, -

ft. below top of well Date. ,8/31/‘79

~.Ibs..per square inch Date
controlled by.

Arteslan pressure
Artesian water 1s

" (Cap, valve,

Drawdown is amount water level is

(9) wELL TESTS: lowered beln‘w static level

Was 2 pump test made? Yes [] No () If yes, by whom?.......
Yield: ___gal/min. with ft. drawdown atter, hrs.

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

Water Level | Time .

'..h‘tCuutD .........

.1t drawdown after......
gpm (ID.
.. Was a chemical lnll.wll mlde) Yel a

DEPARTAIENT 3
CENTREL mf' B

&
-
o
)

4

g
oy

S~

-
c
6
c

k]

-
T
£
£

]

£
o

<

-
=
o

o

3
£
&
o

L]
©

[=]
o

<

S
2
2.
I
o
E

2

>

[}

=2
(%]
o
[<]

o
>
>

K]
[}
o

w

s
-
£
@
£
]
£
&
o
o

[=]
o

=

-

Time  Water Level | Time Water Level

Y oailer test. .gal./min. with
Arteslan flow.
Temperature of water.......

ecv 050120 a’i'-—

Method of sealing strata oft.CA "SEE DAY LOGS
(7) PUMP: e Name —— —
Type: HP. m.x._mL OF._800 GPM.
!B‘ L) ;‘) )I
(8) WATER LEVELS:  Jgnicouine Seiangn. 8280/ . —
Static level ‘]

Work started. 8/6/79. .. completed.8/31/79 .. 19....
WELL DRILLER'S STATEMENT:

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

RIEBE WELL DRILLING

(Person, firm. or corporation)

Address. .@m&...mﬁﬂ. -

Cﬁmﬁ-« D

NAME

(Type or print)

(Signed), - S —
v 5
o | License No... 421 .. woDate 5079, 19
DX?ECNAL SHEETS IF NECESSARY) N

127

Elevation (ft)

1489

Depth bgs (ft)

[
Qe -+ 1331

70 4 1319

262+ \2%F
212 e+

26D 4 1121\

S5t 4+ 933>

Ly  8%%*

F2F4 Fo2

782 - 767

o8

OVB

BASALT

EM

SHALE, CONGlomERATE

BASALT HAE

BASALT

SAND, (LAY, GRAVEL

PM

SEL

LAV, |

BASALT SHALE]

BASALT

SAND & CLAY

MBTN




N KX

File Ociginal and First Copy with
Ml:nmlnl of Ecology -

3406

—~ Qwner's Col
Fhira Copy L Drilier's Cony” STATE OF

WATER WELL REPORT

Well ID: 4@k
IS 3%t

Surface Elevation:

Well Name:

Well Depth: 6SS £+

c=E?

Cross Section:

Aquifer: LoweR §PMB

© oWNER: wlillirn T Fo oA

z) LOCATION OF WELL: county \mtf M/f

3y PROPOSED USE: Domestic O’ Jndustrial 0 Municipal ([}
i ) kmauan":m weil ) Other 0

:
(4) TYPE OF WORK:_ ﬁ}""";,‘,u."“.n“‘“' R R
New well Method: Dlu 0O Bored O

oy

190) WELL LOG:
, character, size of material and structure,

Formatic e by col and
oy sk oy aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of jormation.

Deepened a Cable g/tmv.n [s]
Reconditioned ] Rotary Jetted O
(5) DI IONS: Diameter of well n

Dritea &% 2___.f1.  Depth of completed

(6) CONSTRUCTION DETAILS:
Casing installed:

Threaded 0

‘Welded m/

" Perforations: - ves ) No/

Type of perforator used.

Diam. trom
Diam, from ..
Diam. from

MATERJAL FROM | TO
T30 S0l 6 2
2t el 2 75
Aodioh fovonrs dﬂ 10130
_'30,“)%f
ped s X5

SIZE of
trom
from >
trom b
Ol _hleih . LEAS
Screens: ves 0 ot A Aziq At l faa ol VET L (4N 253 é
© eve. ool Slach Nonsedl Il
b g Mredon fae e boacdl Pk [saTIE LD
o - Diam trom o |/ ed < A _41F
[ - e 7 i ¥
N Gravel packed: yes 0 Nom” Size of gravel: o S0 |és5
‘Gravel placed M —.opeccoce 1t 1.
Surface seal: yes / 3 lk?ollﬂ 202
Materlal used in sw& eI &
. Did any strata contain unussble water?  Yes () No o7 geae
'm‘ ot ter?. Depth of sti
Method of sealing strata off...... . uce. | —
7) PUMP: 's Name. =
o e " : wr ﬂnl_L?Er_t IVEThE
== A
(8) WATER LEVELS:  [5icsiline s’ . L R
Static levei ....J. . below top of well Date. i
1bs. per square inch Date.
hd (Cap, vaive, efc.)
® L TESTS: RS it R 0T v Work started.. _SC_ _J-.f__._ 197 7 1027

‘Was a pump test made? Yes[] No (D If yes, by Whom?. ... mmmimmencs
Yield: gal./min. with 1t. drawdown after hrs.

Recovery data (time taken
G "1dninnwen 5 5 water Tevel

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

pump turned off) (water level

wea. T =17,
WELL DRILLER’S STATEMENT- ’

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

NAME/_/?‘S‘NJJC[ /3{-’4(,//‘1 /NL

Water Level Wam Level
reon, firm,
O s mJ G, l:amr-ﬁ:?)l ('l‘yp= or prm2(
i K 50 R sl Bt %z
3&9 ol /min. with.... ) stor2....nes, | (SiE0CAL 5
- AMIII flow. gpm. Date. q
Temperature of Water........... Was & chemical analysts made? Yes O No @ Ticense No...0. TS
' - (usE SHEETS TF ) ~

ECY 050120

Depth bgs (ft) Elevation (ft)
T @ 1533

L U@

- D4R

1245
- 244

N

-0

w
Ll

233 1 Lé¢>¢

25¢ + 1188
30 4 117

31‘¢ T 1163
L{¢S 113>

yus + 143

575 4 6>

515 +aus

4 843
1 883S

tus
6SS

128

oNB

OVB

BASALT

EM

SAND & CLAY

BASALT

RASALT

SHALE!

BASACT

HALE
SHALE

BASALT

BASALT

BASKLT

BASALT

BASALT

SEL



e At

WATER WELL REPORT
STATE OF WASHINGTON

Address

Apihoaion

Well ID: 34 Y
Surface Elevation: 1S 24+

Well Name:

Well Depth: 332 €+

Cross Section: (~C '

Aquifer: LpweR SOMB

Depth bgs (ft) Elevation (ft)
¢ T ISz

(%) PROPOSED USE:

Domestie [ Industrial [
Irngation (7 Test Well [J Other [0

Municipal £}

(4) TYPE OF WORK:

Vwier s aumber of well

(1f morg,than one) . . "~ MATERIAL - [ FROM |
New well Method. Dug [0 Bored O .
Deepened [ cavle O Drven O | — O mSuy =
Reconditioned [] Rotary (7" Jetted 0O | L Emen]c d C.2AUE
T Sar ) STene
(5) DIMENS!ONS Diameter of well . inches emenlecl QL L_L—
ormea 73 2. 1 peptn of completed well. .. .-t S_ﬂ ud 5T —Z

(1M WELL LOG:

AN : ?/4/‘ Sy/?/T/l ﬁ%&"‘“

Formation Describe by colar, charocter, s12¢ ) vmlhnul ane siret..
show: thickness of aquifers and theskind and nol
stratum penctrated, with at least .one entry Inv “eacn chan nge ‘of 1

c 0f the meicrial ir ‘e

(6) CONSTRUCTION ‘DETAILS:f

Casing installed:; _g_ 8
Threaded. .
Welded .

Type of, perforator used .

\SIZE"of perforations .

A ... perforations trom -
perforations from .

~._perforations from .. ..

Screens: vespg  No g
.. Manufacturer’s Name

- Type.. . ... ..
Diam . Slot size
.\ Diani . slot size from

““Gravel packed: vesp

Grovel placed from ...... .. ... ft.

No @ Size of gravel. ...

to. .. .

Surface seal: yes g p% r .,h
Material used 1n seal
Did any strata contan un

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

-:,gépnm ‘fg 2

11
¢ ,e.s_ r
tc.la,y.l_a.;a. -

HLHCK 4 a t:n L T’?f; Y

22 92

3.7 Ten eto.

fl" o

;_D‘_}' Tsamdw

23+ 1274

clay "
>

U3 4 L

(7) PUMP: manutactirer's Name.
Type:

8) WATER L
. Static.level .4
Artesian pressure
Artesian water is controlled by. . .

.VELS:

bove mean se:

Land-surface elevation
a level .

70 v 10p of well Date?=20 ﬂl)

Ibs. per square inch Date ..

" "(Cap, valve, etc)

(9) WELL TESTS:

Drawdown 1s amount water level 15
lowered below static Jevel

Was a pump test made? Yes (] No [ If yes. by whom? . ~

Yield -__gal /min_with

ft_drawdown after

Y

3 data (tme taken as ze
sured from well top to water level)

Water Level

gL AF%G

10 when pump turned off) (water level

Water Level ' Time  Water Level

§
[
o
3
2
L}
s
c
o
c
L
©
£
S
=
[
s
S
(<]
]
c
]
&
a
[
S
g
=
[
o
=
0
[
[}
k-
>
=4
°
o
O
w
s
-
c
£
[
&
[
=
=

RCLL
200

eal /min vatn

'nmwr.nuu of water ..

“1"drawdown after. 2 .
~gpm Date . ..

\Va.l a cnenucnl uulys-s made? Yts D )'lo B

442 1+ 1924

This well was drilled under m;
true to the best of my knowledg
PAE

License No..£) 4/

(USE ADDITIONAL SHEETS IF NECESSARY) .‘/

EZAge §

3272 L 78¢

129

OVB

OVB

BASALT

EM

SAND,CLAY,
GRAVEL

BASALT

BASALT

BASALT

SHALE




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

Klie ormnnl and rlmt Copy with

S«om Copz wners C.
cxw Dritlers Copy

1) OWNER: yeme Top. Montgomery

WATER WELIL REPORT
__STATE OF WASHINGTON

o
Auptication Now' ©

Farmit No

. adwrew 804 5. lest .Yiola, Takima

¢2) LOCATION OF WELL: coumy

« iring and distance from section or suOWIVINON corner

Yakima

- NE W NW 'see 21 ¢ "_ZN.R.)_IE\VM.Y

(3) PROPOSED USE: Domestic - Industrial (]  Municipal [
- wrgation P Test Well [J  Other o

(4) TYPE OF WORK: {#necs number o ot wen

an .
New weli W Method. Dug 7 Bored O

Deepened O Cable G Driven 3

Reconaitioned J Roun;i Jetted (O

(3) DIMENSIONS: Liaimeter of well Inchn
ritied. 580 ... . . Depth of completea weil. .80

(19) WELL LOG:

Formatier® Describe oy cotor. < L and
$how thirknesy of aquafers ard v kune ond i atenal in each
dtrarum penetrated, with ac b anqc of tormation

So.Ll .:rn Sandy ol
Saoil 2k ?rn Sandy 3 90
Llay, Dk. 3xn,, .
Basalt, .Blk., Fractured
Bagalt,. Brn. Med. Hard

(6) CONSTRUCTION DETAILS: X
Casing installed: ©_ - puam wom = . n w472 n

Threaded (1 “ Diam. trom . . .M. te "
Weided " Diam. froin

Perforations: veq Nom
Type of periorator used. .. .

SIZE of perforations . n by n.
e perforationa trom 1o .. -t
... Perforations from .. tto . I
.. perforationa from L ttwo t
Screens: veep oy

Manufacturer's Name . T

Type.. [ Model No. .

Diam. ... Slot stz .. trom tw .

. sm. Siot zize from . to

Gravel packed: ves() nog  Size of gravel.
Gravel placed (rom | "t to

Surface seal: vesgx No (D | To what deptn? n
Material used in seal bentomte Cla-
Did any strata contatn unusable water? Yes O No (X

Type of water?.. .

. Depth of strata, .
Method of sealing strats o -

(7) PUMP: manutacturers Name

(8) WATER LEVELS: oo e . . e,
Static level 5 £t. below top of well Daf sz‘:ﬁ

Artesian pressure . .. Iba. per square inch Date

Artesian water is contrulled by... .... —— .
(Cap. valve, etc.)

DPrawdown ts smount water level 12

(9) WELL TESTS:  Drawdown u amount way

ump test madet Yes O NoXJ 1t yes, hy whom? C
. fal/min._with 1t._drawdown after hra.

Recovery data (ime taken & zero when pump turned off) (water level
irom well top to water level)

Time  Water Level | Time  Water Level | Time  Water Level

Date of test
12 el smin, wm].25 .At. drawdown after...1.. ..hrs.

. &pm. Date.

Was a chemical analysis made? Yes O Nog

Temperature of water..

Basalt, Blk. Hard 1275...290

Sandstone, er_.mxt — . 290,310
Sandstane, White ! 210 :320...
Sandstone, Gravel, \ggatized320 |377
Sandatone, Gravel, Smail  .377_.390 .
Sand, Lt Brn. Med 390 1466

Basalt, ©lk., Hard 466 (370 _
Basalt, - ‘racturedr aB———--Aélo—-éeo

WELL DRILLER'S STATEMENT:
This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME . B & B Wel' JIrilling.

. Arm, or corporation: “Type or prnyy

Address. Bt.. 7.
[smed].,'.(ﬁl

License No.....0037 ...

.. Bax.0Q0-4,. Takina,. Wash...389¢
L7 S

.. Date.6=32T7 s 19.......

(USE ADDITIONAL SHEXTS IF NECESSARY)

2C¥ 030-1-20

130

Well ID: 34¢2

Surface Elevation: [S&| £+

Well Name:

Well Depth: §&@ €+

Cross Section: ¢~ C’

Aquifer: (ower SOMB

Depth bgs (ft) Elevation (ft)

B T 158

% 4 lus|

|

296 1241

Yob T

56 - 19O\

ONVB

OVB

BASALT

EM

SAND
Q
GIRAVE L

BASALT

PM




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

W DER sonJ

File onnml and Fir t Copy  ith 9 20392
Department of Ecology WATER WELL REPORT Application No. 63720372 T )
R STATE OF Permit No. ... &3°20392P 7/2 & 2/ 55 2 /5

(1) OWNER: yume... HENDERSON.
(2) LOCATION OF WELL: County....

ME. 1 Sec. 2t T.AZ.N. R.2ZL.WM.

this Well Report. g

Material used in seal.....

. hk © opFd Moot
Did any strata contain unusable water? Yes O NoQ . | T FRACTUEEG GEEF BAsHT T
Type of water?.... . e Depth of strata. 1 SAs:  DrictiaG .
Method o? nalln‘ strata off. e j I 72 ~ 4 . .
-1 B ;o - "
(7) PUMP: manusacturer's Name. § AACD Gans R*‘Tk'% " oPsn ot -
Type: ... R 7 sy hey Adsal
1 LT L
(8) WATER LEVELS: e e et — 7 — )
Static level ... . below top of well Date. h
Artestan pressure .. .Iba. per square inch Date o 60 oes o
Artesian water is by. .. e es

iCap, Vaive, ete : —

(9) WELL TESTS: Drawdown is amount water level s I

lowered below static leve ..19....... Completed..
Was a pump test made? Yes (3 No (] If yes, by whom -

Yied:  gal/min. with 1t atter WELL DRILLER’S STATEMENT: CT2
- - _ This well was drilled under my jurisdiction and this report is s
true to the best of my knowledge and belicf. - 0¥

Recovery data (time taken as zeto when pump turned off) (water level
Well 1op to water level)

Time Wuuy Level | Time  Water Level | Time  Water Level

:ng and_distance from section or subdivision corner 3 . - |
- !
(3) PROPOSED USE: Domesuc O fndusrial O Municipat 0 | (10) WELL LOG: ! ) L i
Trrigation (3 Test Weil 0 Other u] rmation: Describe by color, character, suze DI material and nﬂu:mn, lnd = ! -
m hickn ind . —
(4) TYPE OF WORK: Syners pumber ot wei e S e B T 6 z ey < Boworas
¥ (f more than on . P MATERIAL FROM | TO < N '
New well Method: bus O - = K] 3 A
Deepened cable O —— D7 Baodecs 1o} 15 s
Reconditioned ] Rotary O Cravch 1850 | 200 £ o
- Gravd i S < p2ef .
(5) DIMENSIONS: Diameses of wei . 0 & o pronmrli - ke
Drilled... 6&%. ..it. Deptn of completed well.. (64 I h‘“‘S—*—éﬂm‘ Tre e '—_‘— Tais ‘_E < “‘,Q.-l& . -
— 201 38
(6) CONSTRUCTION DETAILS: bt Bewa Claui Sama 38 360 @ GRAVEC .
Casing installed: /0 - puum. rom . O Reka Basair ™ Goarsn) 60| 290 = 192 zec i
"n”‘mmu CE D o Ap - Feacr. Black Basalt 37¢] 40¢ 5 T o
Welded O .o, Diam. trom .57%.. _Black RBasait- v Haeo Y06 | 1y =
- el BloE Clow c
Perforations: Ya@ NoO Daek Gres  Bas, it HtS L MNg ©
Y ea— DeauGoanBisale Gual wiol et 3
of pe: .
:  Dertosations from 4_;_&15;& Cocey Basalk 3 7O CpsED Hoil
Dertorations from | Haczo G rl. Basalt °
. perforations from .. CRENSS <
t dn\" \Hagn (reey Bagald hed
Screens: ye o g G Yo Grom Clog se1| 249 2
° Name san'o : ez4q s
Type. E
Diam. .. Slot stze .. A - . - A
Diam:. . ... Slot size . £ PO AEED - pRO .
Gravel packed: vesg No  Size of gravel | =
Gravel placed {FOM ...cccus v 18,10 ... 7 o)
- =
Surface seal: ves3 No(@  To what depth? .. .t — - — 73
[
(<]
°
>
<d
o
[«
O
w
L3
o
-
c
)
£
=
[
Q.
[
(=]
[
=
-

Date of test

(Signed] '
Baller test . (Wil Drilier)
Arteslan flow. &pm. Date :
Temperature of water......... Was a chemical analysis made? Yes ] No [ | License No Date..... 9. N
! ¢
(UsE L SHEETS IF ) ! PR
ECY 080-1-20 - >

131



Well ID: 34 @
Surface Elevation: | b®Y £+

Well Name:

Well Depth: 62Y F+

Cross Section: (-C 7

Aquifer: (bwel SDMR

Depth bgs (ft) Elevation (ft)

@ -1 1634
L0 T 1324
Uglb 4 12%3
uls -+ 1269
s+ W+
24 - (Bo®

ovB i
BASALT EM
BASALT @ RR
RASALT
(LAM & SAND SEL

132




Martinez Well #Z
Location

3
(DOE

. Nuk‘ Nw,(,
w p‘i’,ﬂ Mmu-

I
®ER-68; Section 20 T12N R21E

~“Domestic (] Indistrial (1 Mamelpal 0
Irngation [0 Test Well [ 'Other 0| Fo

soeson vo 321 14
Permit No 37_///4«

PP O
ﬂm Describe by color, character, size of matenal and structure, and
N lhmn mlcknn: of aquifers and the kind and nature of the matenal in each

) TYPE 'OF WORK:

Owner's number of well

penetrated, with at least one entry for each change of formation.

(1f more than one). D 3,, - e MATERIAL T PrROM TO
"New well l‘Al.hod Dllj red [
Deepened 0 Cable J( Driven O 20 _&_ﬂ) P & 1170
Reconditioned [ Rotary’)  Jetted O £ rouup KOCE by 1%

(s) DIMENSIONS:
Drilled . ...

Diameter of well . ..
tt. Depth of completed well

¢ Clasy

Brow Seed !

(6) CONSTRUCTION DETAILS:
Casing installed: /|
‘Threaded ()

. ‘Welded O

Perforations: ves 0
Type of perforator used.
\SIZE of perforations

. perforations from .

. perforations from ...

NoO

perforations from

o
C Srened wilh Clody Tevses 552 672 )
Bloctk Med Havd Bes 12 |Spo
o Gvtiyfheyd Raialt v
(s hoo L opeer Cliey O -
'?’m Besl 3+ 1831861

:

No() Size of gravel
e e fttO L

S\lrilce seal: yes3 No(3
Matenal used in seal.
Did any strata contain unusable water?
#  Type of water?........
Method of sealing strata o

To what depth? ..

YesO
Depth of strata

. (1) PUMP: manusacturer's Name

¥ (8). WATER LEVELS
62

ter is controlled by... . ....

Land-surface elevation
above mean sea level.

1t below top of well Date .
Abs. per square inch Date

(Cap, valve, etc)

(9) WELL TESTS:

Was a pump test made? Yes ) No () If yes, by whom?
Yield it

gal./min. with

Drawdown 1s amount water level is
lowered below static level

after ~ hrs

WELL DRILLER'S STATEMENT:

‘This well was drilled under my :unsdnchon and this report is

p. The Depall'tm

The De

true to the best of my knowledge and belie

(time taken as zero when pump turned off) (water level
| from Well top 1o water level)

Time  Water Level | Time  Water Level

NAME. ﬁﬂh &/ﬂ:ﬁ qon ey

o corporation) o s —

Address...

... .t drawdown after..
. gpm. Date..

. Was a chemcal uulym ‘made? Yes O No O

(USE

" (Well Dritier) "

Qﬂ— 5'17'83-

SHEETS IF SARY)

e~ SE I

Well ID: 37.>°l + Well Name: Cross Section: C—-C '
Surface Elevation: 1YU3 €+ Well Depth: 8 62 ¢+ Aquifer: | pweg. SOMmB
Depth bgs (ft) Elevation (ft)
B 1443

S4¢
256 L

425 4 11D
448 1 1S

6?2+ 371

8931
23T

862 —L S8l

133

OvVB

BASALT

OVB

SAND, CLAY, GRAVE L

BASALT

SAND

CLAY

BASALT

LAY

BASALT

SEL




PAGE 1

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

nt of Eco

0 (9) WELL TESTS:
£ wasa pump test

Ag and distance from section or subdivision corner

(3) PROPOSED USE: Domesuc O Industnal O Munieipal O
Irrigation [ Test Well 0 Other O

(4) TYPE OF WORK: pwiers qumeerstwed ..
New well 5} Mcmod Dur 0 Bored O

Deepened O Cable 0 Driven O

Reconditioned [ Rotary O Jetted O

(5) DIMENSIONS: Diameter of well . 12.. inches.
pritea . 1713 &t Depth of completed well. . X

P
C)
~

CONSTRUCTION DETAILS:

Casing installed:
‘Threaded O
Welded O

12 " Diam. trom .

Perforations: yes
Type of perforato
SIZE of perforations

perforations from ..

Screens: vesg NoQ

Name.

Slot size
Slot size ..

Gravel packed: vesg NoQ
Gravel placed from .... ...

Size of gravel.
— 7

Surface seal: yes g
Material used in seal.
Did any strata contan unusable water?
Type of water?.
Method of sealing strata o

No[ To what depth? ...

Yes O

Depth of strata

(7) PUMP: Manutacturer's Name.

Type: ...

o (8) WATER LEVELS:

0 Static level
Artesian pressure

Land-surface elevation
above mean sea level..

£t. below top of. well
1bs. per square inch Date.
Artesian water 1s controlled by.

Drawdown {s amount water level is
lowered below static level

made? Yes @ No () If yes, by whom? ..
gal/mn witn 170" g

£ vied after
m ™ -
- -
[
0 Recovery data (time taken as zero when pump turned off) (water level
P measured from well top to water level)
& Time  Water Level | Time  Water Level | Time  Water Level
e
Date of test
Bailer test

Artesian flow..
Temperature of wate;

(10) WELL LOG:

Formation. Describe
show thickness of aquifers and the ku Kind and nature
stratum penetrated, with at le

€ by color, character, suze of matenal and structure, and
the material in each

entry Jor each change ol m-mm

I

A (o‘ﬂ.. -

. 1lan ¥, Ludwig
Soil

NAME.

Al .
" Cement gravel 13 2:
Sandy shale, yellow 26 50
Clay & gravel, yellow i 94
Brown shale 26 120
Gray shale 10 130
Brown shale 18 18
Lime shell 2 150
Brown shale 10 160
Broken Basalt 8 168
Brown shale 10 178
Lime 3 184
Broken basalt 11 195
Brown shale 13 208
Gumbo 2 210
Brown shale 18 228
Broken basalt 6 234
Brown shale 8 242
Brown sandy shale 5 247
Brown shale 1 258
Brown sand 4 262
Brown shale 18 280
Lime k2 28/,
Broken basalt 4 288
Brown sczds shale 10 - 298
Broken basalt 8 306
Blue shale 2 308
Basalt 15 323
Blue shale 4 327
Gray sand 3 333
Basalt 7 340
Brown sahle 3 343
Blue shale 2 345
H—
Work started......... ...... o 19 .. Completed... 8/1 ... ... 19.48

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.

G.W. Ludwig

[Signed]).......

License No....

(Type or print)”

(Person. firm, or corporation)

134

The Debéftmenf of Eéélogy does NOT Warranfy the Data and/or the Information on this Well Report.

LOCATION OF WELL: county.

+ __ng and distance from section or subdivision corner

B e co WATER WELL REPORT Aophoasn . . 3395 PAGE 2
Th, YO 's Col N 7— File Original
ird Copy — Drillers Copy ) STATE OF W, Permit No LT 30 A %%i gg:yn.‘n:’:w‘cz:y it WATER WELL REPORT Application No
(1) OWNER: yume. . Ludwig. W2 F. .. .. ... ... adaress Moxee , Washington s opyDriler's Copy STATE OF WA permit No
LOCATION OF WELL: county .. Yakima— = SE oy NE e 19 212y n 2L wn (1) OWNER: wame WP 7 buding,  Address .. . .

.A—.Sﬁ.;aﬂfﬁ Sec. l’) T’Z’.N x21 wM

(3) PROPOSED USE: Domestic O Industnal O Municipal [)

Irrigation O Test Well O Other [0

(4) TYPE OF WORK: Qyners numver of well o
Newwen' O Method. Dug O Bored p

Deepened [ Cable O Driven g

Reconditioned [ Rotary 0 Jetted O

(5) DIMENSIONS:
Drilled .

Diameter of well
Depth of completed well.

gt

(6) CONSTRUCTION DETAILS:
Casing installed:

* Diam. from ... . ..

Threaded O Diam. trem .
Welded O Diam from . ......
Perforations:

Yes O

Type of perforator use
SIZE of perforations .
. perforations from
pertorations from
perforations from

No O

Screens: yesg NoQ

's Name. R

Slot size ...
Slot size .

Gravel packed: yesg NoD sz of gravel
Grevel placed fIOM .oocccecure .+ v 18,10 ...

Surface seal: yes o
Material used in seal.
Did any strata contan unus.ble water?
Type of water?...
Method of u:)ml

(7) PUMP: Manutacturer's Name.
Type: ..
(8) WATER LEVELS:

Static level ....... _n below top of well Date
Artesian pressure .. Ibs. per square inch Date ...
Artesian water is controlled by.......

No(  To what depth?

Yes O
. Depth of strata .

Land-surace elevation
bove mean sea level....

Drawdown ts amount water level 1s
Tow

(9) WELL TESTS: ered below static

Was a pump test made? Yes [J No ) If yes, by whom?
Yield. gal /min_with 1t_drawdown after

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

(10) WELL LOG:

Formation: Describe by color, cf . size of materal and structure, and

show lhwkntu of aquifers ﬂnd !he k|nd and nature of the matenal in ‘each

stratum pummmd ith at least one entry for each change of formation.

MATERIAL | FROM | TO

Basalt 8 353
Blue clay 2 355
Green shale 8 363
Blue clay 25 388
Gray sand (water) 5 393
Green shale 13 406
Gray sand (water) 7 413
Green shale 27 440
Hard Shell 3 443
Gray sand 7 450
Green shale 20 470
Green sandy hard shale 5 475
Green shale 4 LM
Hard Shell 2 481
Black basalt 28 509! .
Green shale 29 538
Blue sandy shale 10 548
Green shale 7 555
Hard sandy green shale 7 562
Green clay 16 578
Green sandy shale 10 588
Sandy shale streaks 53 641
Gray shale 9 650
Sandy shale streaks 8 658
Sandy gray shale 31 689
Gray sand & water 6

Shale & sand streaks 54
Hard shell 3
Gray shale 4
Broken basalt & creves' 26
Sand & boulders 3
Green shale 1
Hard black basalt 9
Column basalt, gray 38
| Black basalt 9

Work started....... . 19_.... Completed....

WELL DRILLER’S STATEMENT:

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

NAME
Tmc w ter Level | T Water Level t - PR pr—
v ater Lev me ocer Level | Tume  Water Leve (Person, firm, or corporation) (Type or prnt)
Address.
Date of test [Signed)
Baller test... (Well Drilier)
Artesian flo
Temperature of water. Was a chemical analysis made? Yes O 'No D License No. Date. 19........




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

>

The Department of

3395

Eile Orinal and First Copy with
Depart mem of Ec KY

Second Cop: wner's Copy
e oy Domers cony

STATE OF

WATER WELL REPORT

PAGE 3
Application No.

'ON Permit No

(1) OWNER: yome W F. Ludiri,

Address .

LOCATION OF WELL: county

1g_and distance from section or subdivision corner

S AE i sec 1T 1lxn, R wm

S
2
g
el
S
&
)
(=}
w
=

: Domestc [J Industrial 0 Munieipal (J
Irrigation (O Test Well ) Other o

(10) WELL LOG:

Formation- Describe by color, character, suze of material and structure, and
thickness of aquifers and the kind and nature of the materal in ¢acn
llml lum penetrated, with at least one entry for each change of formatio

Well ID: 3395 Well Name: Cross Section:  C-C'’
Surface Elevation: 1Y4|5F+ Well Depth: |589 £+ Aquifer: OB
Depth bgs (ft) Elevation (ft)

(4) TYPE OF WORK: Qprer's number of well ... | “Bard sandy shale 5 7
New well O Mel.hud Dug O Bored O Black t 1t & shale 83 1000 !
Deepened o Cable O Driven 0
Reconditioned [ Rotary 0 Jetted 0 | Shale with basalt streaks 85 1085
_Fard black basalt 46 131
(5) DIMENSIONS: Diameter of well mehes. | “Gonglormant, basalt “ggr 19 1150 |
Dniled .. .. ft Depth of well. 1. ’ - i
black 62 1212
(6) CONSTRUCTION DETAILS: sn:',fg’b::f{t 95 1307
Casing installed: * Diam. from . d, rock streaks & water 33 1340
‘Threaded (O : Diam. from mtd gmy shell 3 13‘3
Welded O . Diam. trom * Gray sand & rock, water 12 1355
Perforations: yvesg wNoO) ' Brown sand & rock . 59 1414
Type of perforator used . - .| Gray shale, sand streaks, water 15 1429
SIZE of perforations ... by m. | LB3ne shale - 21 1450
perforations from . . . | “Hard gray rock 51 1501
o pemoratont o " % | Creves vater raise 1 1502
= pormie o - Hard gray basalt 56 1558
Screens: yesg NoQO Hard gray basalt, water, drilled
Manutacturer’s Name. 1ike column rock 45 1603
Hard gray basalt 24 1627
Black sand 1 1628
Black broken lava 40 1668
Gravel packed: vesg No@  Size of gravel. . . Hard rock 4 1672
Grevel placed from ... . ... Green shale & oil showings 1 1673
Hard basalt, loosing water 12 1685
Surface seal: yesg NoO To what depth? Hard basalt 24 1709
Material used in seal.. U . _ -
D:i ':n.y srata contan unusable water?  Yes O Nep | ~PAge boulder 4 1713
Type of water?. . .. Depth of strata . —
Method of sealing strata of
(7) PUMP: Manutacturer's Name .
Type: ..
(8) WATER LEVEL! e mean sea Yever.
Static level ft below top of well Date.
Artesian press) .. Ibs. per square inch Date .
Artesian water controlled by ..
(9) WELL TESTS:  Riwdon s smount water leve s S— — -
Was a pump test made? Yes [J No (0 If yes, by whom? = — e
Yield gal /min_with ft_drawdown ater nrs | WELL DRILLER’S STATEMENT:
" " - This well was drilled under my jurisdiction and this report is
" true to the best of my knowledge and belief.
Recovery data (time taken as zero when pump turned off) (water level .
measured from well top to water level)
Twme Water Level Time Water Level Time Water Level NAME (Person, firm, o corporation) Type or pm”

Date of test . .
Baller test ...
Artesian flow.
Temperature of water.

At. drawdown attes
pm. Date.. .
Was a chemical mnym maae? Yes O NoO

Address.

[Signed]

(Well Driller)

License No.

135

r lyis
OVB
— e e —

& (LM

\26§

ASALT

(Lav,SHALE, SAND

OVB

BALALT

PM

(LA, SHATE SAN D

SEL

356 4 LS%‘?
792 T b? T
136 T 629 sfﬂéﬁbsunw
BASALT
A2 4- 563
ql+ + 4asg SANDY S
1860t dIs BASALT e
BASALT UMA
He ¢ 4 265
2wz -} 243 SedaLT 2
BASALT
3¢+ 48
SAND & SUALE MBTN
(s$Z4 -8+

BASALT

A -
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3394

File Origiaal and First Copy with

Department of Ecology
— Owner's Copy

Tllltd (nD} ~— Driller’s Copy’

WATER WELL REPORT

STATE OF WA 'ON

#s b

Application No.

(1) OWNER: yame..

D COL LY Ry nE 72 Jogp
NBer Wa. 98936

) LOCATION OF WELL: county.

““4eng and distance from section or_subdivision corner

- Sl‘iut 25?1979 1

T12. 8, R21. WM
)

%3) PROPOSED USE:

Domestic [1 Industrial [ Municipal )
Trrigation g Test Well {j Other O

(4) TYPE OF WORK: Giiors tumber ot ! Now. M.
New well %) M:m«a Dug 1 Bored O
Deepened o Cable Driven 0
Reconditioned [J Rotary [}  Jetted O
(5) DIMENSIONS: Diameter of well .. 175 . inches.

prined. 8001t Deptn of completed wenn. 15511t

=
0k aceriat and structure, ana
‘eac

De.
ow thickness of ¢qul g uml !h:a)é%m\d nature of the material in
Stratum penctrated, with at least one entry for each chunge of

(10) WELL Lt’mRTMFNT OF &.ULOGV

Formation:

MATERIAL FROM TO
Overburden 0 23
Clay & Gravel T 23 45 e
Clay, Gravel &. Boulders 457 132
Clay & Gravel
Basalt & Clay ™

(6) CO_NSTRUCTION DETAILS:
Casing installed: 20 . p;

Threaded O

vrv:aed o 12 - piam rom 795 o 1551 n
Perforations: vesg NoQ N :SLE: BELOW

of per r slo S —

i o s e —

(Sand, Gravel & Clay
- | Basalt-black

Basalt-gray

Basalt- gray
Basalt-black
Basalt-black & Clay
Basalt-gray & Clay
salt-gray

w;n 2 pump test mace? YesX) No () 1 yes. by whom?.. Others
: gal/min, with ft. drawdown after hrs.

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

Re‘overy data (time teken as zero when pump turned offy (water level
d from well top to water level)
Tmu Wn!er Level Time  Water Level | Time  Water Level

R
PP

from . ft. to 1t.
Basalt- gray
from 1t. .
from t:A :: :: Clay
: Basalt- black w/b
Screens: vesn)  Noxy Basalt-black 10
s Nam, Basalt-black w/b 105511066
[RA———— e Cla 1086 1083 1y
[ . Siot sive - it Basalt- gray & Gravel w/b 0831112071 "
@ PP 120{ 1261~
& eegcavel packed: vesg No®  Size of gravel: Basalt- black “w/b temp. chg. (1281|1308
Grovel placed £rOM oo e £t 10 Basalt— 30811360
Basa. w/b - 36011391
Surface seal: verox "°g’em;° gt 23 o [ P R Fava 1301 1kky
" Did any strata contain unusable water?  Yes O o x |Basalt-blk.g7/Gravel stc. 21 L47 1531 w/
Type of water?. .. Depth of strata. Basalt-black - TD 53 551
Method of sealing strata of . o
(1) PUMP: stanutacturer's Name... "By owers |L2" Perdorated Casing 9511160
Tee: B 20 ft. 0Li]106
-~ (8) WATER LEVELS:~- Lund: ~;,rg;;* cleyation -145 T 5O ft. -~ —|1081[112
static tevel ... 166 £ below top of wen Date?/1 0 ft. 12811301
Artestan pressure . ..Ibs. per square inch Date 20 Tt. 36171138
Arestan sl (Cap, Valve, etcy o 0 ft. Bh17151
(9) WELL TESTS: P aE P Tt e Jovel 1s work starten. L 2779 10 comprten. 9/ 3L/ 79 0.

WELL DRILLER'S STATEMENT:

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

name,. HOLMAN DRILLING CORP.

(Person. firm, or corporation)

Address.. 3' 3“’1 ONin

(Type or print)

: }ve :..Spokane, Wa.9920

. Signed]..... \ / ’
'(-“lv‘g‘-z.l’:} test [Signed) “(Well Driller)
' Artesian flow.. . .
’ Temperature of water.. Was a chemical analysis made? Yes O No o | License No. 162 . Date... 7/ 26,{ 79 19 —

? (USE ADDITIONAL SHEETS TF NECESSAKY )
|

ECY 050-1:20

Well ID: 3394

Surface Elevation: 1S9 € +

‘Well Name:

Well Depth:

ISS| £+

c=G"’

Cross Section:

Aquifer:  (WNB

Depth bgs (ft)
w —_
264

384 o
45y -

#4487
137

o -
b2

[
Igbb?r
n2¢ -

14+ o

15731

Elevation (ft)

- 1S34

L 124s

- 25
- 19SS

- 841
- 352

L s4q
L su+

L 4u3
- 426

- 289

- b2

IS5) =

136

-4

OVB

BASALT

CLAY

SAND, MRAVEL, CLAY

BASALT

BASALT

BASALT

oy

CCaYy

BASALT

CLAM

BASALT

BASALT

BASALT

BASALT

ORARS

OVB

EM

MBTN

PR




~ . Well ID: 3392 Well Name: Cross Section: C-C 7/
_ oS e 3392

SeEma Capy L WATER WELL REPORT Application No . . S ) .
?—n.m%ﬁé’y’i Dm”_c%_;_y - TAE OF W pom e Surface Elevation: 1SS @B+ Well Depth: FY £4 Aquifer: {pwerz SOMB
(1) OWNER: youme.. o Addvess. ..’)’naXEC - Depth bes (ft) Elevation (ft)

*) LOCATION OF WELL: couny "‘\\( A W W, s U T o au’l\‘wu. & T ISS¢

peuring and_distance from section or subdivision vorner

(3) .PROPOSED USE: Domestic [J Industrial {3 Mumepal ) | (10) WELL L(N:‘-
Irrigation [J Test Well- [/ Other 3 | Formation: Describe by color, character, size of matenat and structure, and
shm? I’ll&);l"lt!l l;] uqm‘:‘n ﬂ’i:d:?‘wk:“d :;Ivd ;lﬂl ire :I lhn mAll,ﬂ,dl in (ﬂch
entry for each change of jormation.
rer's b 14 0 m— —
(4) TYPE OF WORK: s oumoer of v - MATERIAL FROM | TO

il e Nkl b /7 %f e CRY SRl g

Reconditioned [ Kmry & seea O M 0 \/ B OVB
. 7% WU LA 280 280

O R, . Rears Ty A nzd, o RECig

(6) CONSTRUCTION DETAILS: _MM R 208 Yé’o

Casing installed: - 24w 3 IR RRLIA) EZ:_ X80 :_'5136.
Threaded O L ;:. ;::: e :: :: - MI,G&?D
Welded O ...’ Diam. from it to — BRYKT REF mFo |
Perforations: ves @ NoQ . T ) 215 4 1335

Type of perforator used...., Torc

sxzhségvonuons . A— ‘ w
perforations from .. E4€ .10 ..
pertorations from ft. w0 .
ptrionuom (xom

."‘; — : —_ . BASALT EM

o T 1 200 + 127 E—

e 18,10 ..

Screens YD No@”
‘Manufacturer’s Name..........

e, e SAN D) GRANEL, CLAY RR
m.‘ Slot size ... .. ;‘P&M S L 7Y

Gravel packed: ves 0 Noa/ Size of gravel: .

424 3¢

Gravel placed from ... - ft.to

Surface seal: yes @ No Dﬁe " dg,?;t\% ) (,\’5% A w24 | BA—SA[,T
Material n seal...... ) . N .
:ml a‘ny '::J co::nln unusable water?  Yes(J  No [y“’___ [ARPR l F ” ‘ABS s SAND
TYPE Of WALEr?.......ercrcerce e DeDLh OF BTALE . oo ‘ T
Method of sealing strata off.. -

(1) PUMP: sanutacturer's Name. -..... . i Lo en
Type: - . H.

BASALT

Land. 1 e 1t <, e MR‘NU
® WATERgg}gELS Landosartace evaer . [Sd e
Static level ..ft. below top of well Dat
Artesian pressure — - ...1bs. per square inch

Artesian water is controlled by........... -
(Cap, vaive, etc.)

- 17
. Drawdown is amount water level is ——
(9) WELL TESTS:  Drawdoun is amount wate S - 1 | " - 2 ss¢ + | P
Was a bump test made? Yes (3 No (J If yes, by whom2.. . . . . . PM
Yield gal./min._ with 1t. drawdown after nrs. | WELL DRILLER'S STATEMENT:
B : " This well was drilled und,
_ .. ., = | o e i st it an e et BASALT i

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

ured from well top to water level) NAME. %*_% wye L\ DQ\ \_\_‘N(\

Time  Water Level | Time  Water Level | Time  Water Level (Person, firm, oF corporation) e ofpring

Address.. —\%QXMQ—Q\\\&\Q‘""\ bYyo <+ ap
Batler test .\ D ul/mm - witn. 2B0x. drawdown atte \ [Slmed]\{é“‘\“ (Well Driller) T
Artesian flow...... €pm. Date

Temperature of water......... Was & chemical analysis made? Yes 3 No & | License No... ‘\KO Date \!2& 10—\? %A—SA LT SHALE]

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

Date of test .

{USE ADDITIONAL SHEETR IF NECESSARY)

FCY 050120 T 64 - 34b

137



t; Filg 2&/ ; R e
g-‘ gg;:::nuﬂa‘ngci‘luz;cwy with . \ E@ ﬂw TR ] 50
7
g oY THONe £ 5By WATER WELL RESORT | ;\gw 3
- STATE OF WASHL ! Application No - e
= 1 A 3 D =
] (1) OWNER: nume. Sebastian Charron ivtiron DEC 2 | 981 ! Bermt No  Q Eile Originat and First
; .+42) LOCATION OF ! P _ - : % Depariment o Ecolomy, Copy with 3345
] _sring and distance L comy TeCI28 = x g cony _D“""‘r’cg;y WATER WE
- nng and distance from section or ~ S m g Applic,
= on or subdivision corner a7 ) Sec/ /. = a pplication No.
b= (3) PROPOSED USE: Domestc 0 Indust Y i secl 3 {2 v, 5 g (1) OWNER: Name.sS2 L 2.5 permit No. CARU 7.
5 e wﬂ::l 0 Mumepa 0 | (10) WELL LOG: o S ) LOCATION OF WELL: c. B .
- ell J Other 7] n " County.. . .
©  (4) TYPE O — O | Formation Describ 0 ring and distance from section or subdivisic o e
F WO . o 3 Show thi e by color, che = jon_or subdivisi . ]
_g NRK. Ouners number af well S s atnd S gv;gugf;:i'ﬁ;{ 3¢ of materat and structure, and £ 3 ProposED US vision comer s 3 =2 ndl v
& Newwell g Method Dug O Bored D e e formatron. s E: Domestic O jndunrial O Municipas O | (10) W!
eepened L T ton. P ) _
§ Recondmo"edg ?:’IC O pnvenp |FOP_8SO11 . [ FrROM | 710 £ Ty Irrigation (F Test Well O Other O '°muuant:c:OG 7
ota -
‘g 5 DIMENSIONS: : ry O Jetted O cixl;;i sandy, brown ,,,,,,+ 8 PE OF WORK: {ners aumber of well e e °'z'mlmbgd naracter, size of material and structurs. and
£ N Diameter of 16 omergte, b 3 © New well —————— or erial in ¢a
Drilled . of well T'OW, 1
- nilled . 2213 ft Depth of :omplet:d well 2205 menes. [clay, tan, s;ft m, firm . g b w Method: ?;:' O i B T R cw
s (6) CONSTRUCTION DE =290 - |cong, br. firm ) 3 Reconditioned O m:‘l:yg Driven O | 88alt, black . o
= Casing installed: TAILS: cong. clay w/ gravel © @ (5) DIMENSIONS: seed O |hammlt, gray, hard | Al
(<] ed: {5 . Diam from co , reddish br.~ = Drilled.... ... Dismeter of weil .. bhamalt, brown
5 - Threaded O 19 . Dum 1 +1 fo Bakn TKELP an__ P .1, Depth of completed well basalt sw/ hrown clay | QA7 |
—- ¢ m from 5O - icla; T 11 N
2 Welded O "~ ... p..." Didm fFoim i;_’ . B5n cﬁght_b. w/ small . & (6) CONSTRUCTION DETAILS: hﬂli‘_nhbw_nlu_ | 969 L9719
P Perforations: vesg  mo ¢ 12482 0353: t. b:. med. soft 5 Casing installed: baealt, blaak., broken w/ 9791985
o >0 . .
g :ype P ey, sand ;an 7 siisiy Ten ] Threaded O basalt, gray gray _slay 985 | 1025
a 1ZE of perforations . . |con; > sticky lenses P Welded O basalt, broken, bleck w/ crevica | 511041
. o m. by ong. 1t. br o ba -
@ ... . perforations from ... . - = 4 aalt, blagk, hrok 1041 1
g - pertoratons from - - “o » lolay, 1t. br. w/ sand, gravel, and s Perforations: veap NoO baselt. bl x/ blk oly |1052 f}%‘
[ pertorations from -ttt « | —8ticky lenses * : . s Type of pertorator used. hasalt, black w/ 112 [1118.
E- Sereens: ves 0 o . u [clay, blue, very sticky 216 318 ‘a E of perforations ¥/ green shale 1118 L1127
8 Mantachurers Name. oong. ey Lo " ;;? 22 g  etorations trom .. alay, gray, sticky [127 [1130 -
= Type. c o e , blue, w/ pea gravel 38 i shald - 1130 . 1 B
J . v trom greaen e 1
5 A Diam Slot size .. from Model No - oo clay, green, sticky to aar'ldy‘ Btlck"m+"' 34 2 Screens; basalt, athtic ross £ 138
a Diam " Glot ive  fom :: :o. @ sindstone. graygreen, v. firm 3431 360 ¢ = . YaO NoO rom 14k to 1A0~ H138
- - L] nped . 's Name,
'6 Gravel packed: v o - 0’1”'73‘3&'”5;‘”1},, soft - 360} 30 & basalt, black »;
> Gravel placed oo B S o ravel clay, greenish, gravel, sand, stick 370 372 . S gray olap{11h4 [11
] Surf: edfrom . . . .. - ftto T a clay, sandy, dark 3ray’ sand, stick 372 hg =2 111601 1192
urface seal: - 1 leday, wi | _4ko Y =~ 11192 |
] : v 2 With gr . »l
b ace seal: va{y NoD | Townat gepur 55 [|sandstone §1avel"ikkle e, stic e Gravel packed: v No +black %/ _red olay: m_m-
o Did an - enronite s _blue gray, v, firm 2 Gravel placed from D Size of grave »—bllc, brok: w/ i 11217
y strata contan unusable water? . [|eand, silt, el . - - to blk n, wu/ gray olay 1217 11222
> Type of water? YesO  Nom |el 2lay, blue green 0 Surf firn 7
=3 e o txata oot st 1ay, shale, w/ gravel, dark greer 8 ace seal: o NoO  To wha - 1222 (1228
k-] pger ata off.. . . i basalt, weathered, w/ Jdagk lzr en S :...mmm“ t depth? . n [basalt, gray black 1 - L1325
X - _da — BTay oss_of o -
g () PUM: o s LAY 1117 T — T T S v iy 75w cussngs
e - 1 ; dark : ' ethod Deptn |vasalt, bli, harda
tl;l (8) W. . LLIABINE - - ""3&‘0 E::xl:lu evioe u/ clay JZ . g’ » of sealing strats off............ of st W'Mm
5 ATER LEVELS:... Lgnd:surtace eleyation —clay_shale interbed u/ *Q (1) PUMP: - —
O sutcieva 171 bove mean sca level "Ml‘n]_nnnda]‘.nne Y — \ O Manutacturer's Name..
©  Artesian pressure . n below top of well Date 1/15/80 sandy layers v“_' lay layers v Type:
Q .. .. . Ibs. per square 1 lelay een to- gray L g, , 4= (8) W. basalt, bl
£ Artesian water 15 controlled b nch Date . ygray - - %4 0 ATER LEVELS: Lsnd-surface slevation o blk—
- v ;| basalt, red, fr —_ L 770 8 ' o Static level . above mean sea level. salt, bl, o/ green
& (9 WELL (Cop, valve etc) lay, g actured; "828 B e B . below top of well . Lrblk, o/ greeasiey
8 TESTS: Drawdown 15 amount water le gray,-.sticky g0 .2 dbs. per square inch Date. SN nEeype esibly of water
[ Was a pump test made? Yes.fj Ted below static level el &layr bl&ck’—“/- hasalt. fr 830 "657 - E T ™ - Ey nedv—herd +# Fm:
& ea BT oo e R vy whomt s Work started.. . 11/17. . 19.77 SosmentaA,, 8371 8k o o R e irasms. - PP 1789
Q down after 4j= _ws | WELL DRILLER’ mpleied 1/18. 1980 -3 L TESTS: Drawdown ts amount water level 1 re89e—
.-E - b wel 'S STATEMENT: H 8 ::; pump test made? Yes 0 No O uya-' ;;‘ ‘:.‘":‘ Work started. [$898———
~  Recovery data (time tak t well was drilled und : gal./min. with iy OMP. et 19...... C -—
% T‘r:\ne:sure::t:xz’m’-wex? o 5w joen PUmP turned off) (water level rue to the best of my knowgzdrgey §3§“§;,°"°n and this report is _g - - = - anter nrs. | WELL DRILLER'S STATEMENLTkM ........ ...
a cvel | Time  Water Level | Time = B .
Water Levet | NAME. Cessel Wel gy Recover This well was drilled
Q ell Drilli & rery data, (time take true to the under my jurisdi
2, erson, irm. o commiion * " {iype’er prnt) 3 mensured teom wel cen 24 zero wnen pump tumed o) (water level et ot 1y Knowiedgs nd oetiar " s report is
: : or print) ' el | Time  Watt
- B;“‘Jne of test o -l Address 1308 Voelker Yakime, Wn. ‘o er Level | Time  Water Levet | NAME. -
' er test . . ) g e s P
Artesian flow . . _f_al/'"'" watn £t drawdown atter. (Signed]. R . oF corporstion) (Fype or print)
Temperature of water . gpm. Date o B —T T
. Was a chemical analysis made? Yes () Ne oL (Well Dnitery T
o acense No.. 00
' 0.0073. .. Date 1/14/81 19 ’ Temperature of water
ECY 050-1-20 B oo water.......... Was & chemical anaX (Well Driller
DDITIONAL SHEETS IF NECESSARY) ’ R%? l f H g 5 . * made? Yes [} No () | License No. '
| Date..
e 3 ECY 030-1-20 (use BHEETS IF ) Rg? l/H/Sl—

138



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

Well ID: 334S Well Name: Cross Section: C-C’

pis origne sra mes comv i | 3345 WATER WELL REPORT Avplication No . . Surface Elevation: 133 % £+ Well Depth: 22,12 €4 Aquifer: 1R B

Second Copy — Owner’s Copy
Third Copy — Driller's Copy STATE OF WASHINGTON Permit No. . .. . ... . Depth bgs (f)  Elevation (ft)

*2) LOCATION OF WELL: county e S SeLl e see /3 1A N, R dowm.
_aring and distance from section or subdivision corner o
(3) PROPOSED USE: Domestc (J Industrial O o | @9 WELL LOG: P
s 0 St wh ©_oor 3 | Bppetn i . e o b ke g \WAS)
(4) TYPE OF WORK: grsrspumomrstwen e
e : 0 Bored O
e D e e D v | basalt, brown, deteriorted, w/ | 1874 | 1896 .
Reconditioned 0 Rotary O _—honsyoomb ] 18
(5) DIMENSIONS: Dlameter of wal 526 1 BASALT Q OVB
Drilled.... .t Depth of completed well. §3¢ -+ 9% IV S
- “, 3
(6) CONSTRUCTION DETAILLS: 532 &¢
Cm::-zt;ned: — basalt, soft bl burnt, loss of i CLAY & SANDSTONE
. guttings 2083 | 2101
: basalt, hlk 2101 | 2116
Perforations: v Nom basalt, blk w/ grean olay 2116 [ 2125 828 + St
Type of perforator used - grasa clay 2125 | 2131 . 82¢ 1 599 BASALT
SIZE of perforations clay. hrown 2151 | 2165 wr + qq) LAY
P alay, brown, w/ greesm shale 8 l BASALT
_cavihg some 121652182 T ::?,gq —BASALT £
alay abala, brown 2182 o200 ase F 333 BagaLT
Screens: ya g NoD alay shale going ta blk hesalt,? _ 1254213 BASALT <
s Nme. Saving badly cant get good BASALT
Type. d » A 2 -4 6
Tvpe. sample | 2213 _ |¢S 28 BASALT LA
Diam. 2. 4-226 BASALT
Gravel packed: v NoO  Size of gravel: o e 1226 BASALT HME
Gravel placed from .. n 12¢ 4 2¢% 5
Surface seal: yesO NoO To what deptn? ... .- 138 - 2p% BASALT
Material used 10 s€al.............. . 44 194 BASALT PR
Did any strata ann \ll'l\lllbl' 'l‘lr' Yes O No [ I aﬁ,
Type ot water?. .. Depth of strata.. I N 12224 [ lb
Method of sealing strata ot \ L ____'_ o
(1) PUMP: + Name. BAE
. a | ——
(8) WATER LEVELS: Land-wurface clevation - B ——— BASALT RZ
Static level ... below top of well Dat
Artesian pressure |bs. per square inch Date.
Artesian water s by. o vaive e
(9) WELL TESTS: Roereabeiow ""‘“‘:"."" et Work started. 19 Completed..... 19...... - ‘H?.H
Was a pump test made? Yes () No (1 12 €8, by WROM... ..o -ocrcomemns | o et 1F62 B ASALT 7
Yield: num with . atier WELL DRILLER'S STATEMENT: lm “+ -4s\ AY)
" This well was drilled under my lurhdn:ﬁun and this report is
true to the best of my knowledge and belief.
H!NV(P’ data (time taken a8 2ero when pump turmned off) (water level
m 1 leve T
Time Water Lovet | Time - Water Levet | Time  wWater Levet | NAME T o BasAL
""" Signed 21lle - -3l
e ) (Weli Driller) 2125 4 -36% BASALT et
License No......... Date.. . ... —_ CLAM
. ' wf8a 2299 L~
P Ay 3! [ it BACALT
cov oso-1.20 (e i ! R <> 2213 L -8%S
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j File Original and First with
Department of Ecology, Copy

t

i -
WATER WELL REPORT

Application No.

3347

File Oniginal and First Copy with
Depzatmentf Ecology,

‘g_mra e omrecy MAY 31 1988  srate or wasEINGTON ‘?\ Permit No. ...
& (1) OWNER: yume NC ritrm dOL. WWALTERS.. _RoAD umuiz

PROPOSED USE:

Domestic [] Industrial 0 Municipal O

(2) LOCATION OF WELL: county. Y AKMIMA . s B .
ing and distance from section or subdivision corner

}/

(10) WELL LOG:

[e{l

(9) WELL TESTS:

indn-n

red bdn' static level
Was a pump test madet Yes ] No [) If yes, by whom?..
.

Water Level |

Yield: gal/min. with atter
Recove: dll.l(llmlllk as zero whi yumplummnﬂ)(mhvd
Sheasured ‘trom wel top 1o water level
Time Lavel

hrs.

3. F. No, 1336—0S—(Rev. 4-71).

O No #r]

Yo

Lot S
WELL DRILLER'S STATEMENT:

w82 completed SAZ ____ 150

‘This well was drilled under my juﬂtdxcuon and this report is

true to the best of my knowledge and belief.

vamE bRRRY BURD. tuerl DRILLING. INC
(Person, firm, or corporation) (Type or print)

(oo | 84 >

o
=
2
=
: irigation B Test Well O _Other O mmumuuu o of aqul{.u orid theeind and M.L",‘&",‘““:.:"‘ dteriat in'e m:
S (4) TYPE OF WORK: L)lvanrl numm o( ‘“n at least one entry for each change of formation.
c N""u( lﬂ\;l"un ; MATERIAL FROM TO
,2 Deepened o —&L O —
® Reconditioned [ ;‘AL{GHC- 75’_ E
anpp
g(n DIMENSIONS: 50 | CLlaY GRowm 6_18
2 pritted... 1. 7B 6. 1. Depth of completed well. -~ | "< A ND ‘.,%'—
= . CLAY Q. -
-qc‘ (6) CONSTRUCTION DETAILS: ShuD 2796
= Clay + SAUD 76 |i150
5 GRAVEL + CLAY 150 (265
5 o bLBY 265380
c Perforations: vesq o #r CLAY Y SAND 380450
© Type of used ceay HARD 450/ 520
s SIZE of o by 1 CiAY ¥ SAND MuD Less | 520l 52&
3 ot “a|_ctAy BRowwn S251 6495
P . 0 w|_CLAY BLue. §45 515
S BASALT w/ALv/e LAy 575 | &lo
> Blue clAY w/ GRaVCL bt0 |50
] BRouwi CLAY 50 | 6RO
8 Blve <ctAY 680 | 690
5 _B&A&Aljﬂl_—_mm
2 BLvE Blach BASALT Ro5|845
Gravel packed: ves) No B Size of gravel: .ooocoocoeeice BRowy CLAY 845 95/
'6 Gravel placed from 10 2. BLue SAND B | o
2 Surface seal: yes g No(J To what deptnt .4R2. ___ SAND S7oNE 340 (/090
»n Material wed in seal... LARTLAMA.... CouenT. . | __BASALY BiAck lo40| Lo 50
8 Did any strata contain unussble water? Yes()  No (] SLAY t+ SoaP STOoNR /o550 | j0é&5
S Type of water?. Depth of stratx. CcCLAY 1068 | /o0
Method of sealing strata ot CRMENT /L5 5T -, BASALT Biach 1100 /124
D (1) PUMP: feap PacKer DaTwee 7o BRowN LAY L124] 1130
o Type: OP 125 W e NEIgINE BLue cLAY (1304198
8 - BA3ALT BLAckK 11481 /148
L1 (8) WATER LB’V}’{;S; oove Tasn sea Tever.. BASALT + SLAY S7owe Le8 | J200
-8 Static level . -y Rep 3ScoRrIp l2ew)| j230
‘_,Am-nvr-m 1230 /255
c Artasian water s i, Vaive, i) GRAY PBASALYZ 1-25%111&
£ 1s amount water Jevel te CowTIDVED
b=
<
-3
[
(=]
o
=
ey
[}
Q-
(=]
o
=
e

s=cond Cop: —;cwmer 's Copy
Third €opy—— Driller's Coby

WATER WELL REPORT
STATE OF WASHINGTON

Application No

Permit No .

(1) OWNER: wame. .. ROY FAR/MS

WAVISS

(2) LOCATION OF WELL: county

mg_and distance from section or subdivision

Address 401 WALTCRI..RD. . MoXEE WhH . .
UJ—A— o By see 15 1./ R, 2206 n

“PROPOSED USE:

Domestic [] Industrial [J Mumeipal 0

(10) WELL L0G: B e, D OL 2

ter, size of mbterial and structure, and

Type of perforator used...
SIZE of perforations ... .
perforations from
perforations from
. perforations from

Imgation 0 ‘Test Well O Other O | Formn ""’z‘rﬁ%-?fﬁ'y’"’fa.'Z.'fei‘;"é:{a‘?r‘.’e Kind and nature of the matenal in each
stratum penectrated, with at least one entry for each change of formation.
(4) TYPE OF WORK: ({iiecs jumber 8 vell vome s MATERIAL [ FrRoM | TO
Ne well o Method: Dug o Bored (0 e
D::uned o Cable O Driven O BasALT So AT GRAY 1442 7465
Reconditioned (] Rotary O Jetted O | _BASDLT GRAY 1465 | 1490
BASALT GRAY Sof7ee [1490| (500
(5) DIMENSIONS: Diameter of well . . nches BASALT GRAY 1500|1548
Dnlled... .« . ot Depth of completed well. . -t BBS ALT GRAY Saﬂm 15—49 ’5‘_63
6) CONSTRUCTION DETAILS: BASALT _ GRAY 1568 1573
® Casing installed: R Basper  Blheks (573 | téoo.
e Dum from - = __BLAcH w55 u%a_mﬂf-v
reade 1am:
BAsair _GRAY 1685 1720
lded S D 11
T = Bhsmt BLhcH 1730 (238
Perforations: vesg wNoQO | 1786

Screens: vesg NoO
Manufacturer's Name .

ft. to
. ft.to .

Material used in seal . e e
Did any strata contamn unusable water? Yes [J
Type of water Depth of strata. ..
Method of seal: -

Gravel packed: yesg No)  Size of gravel. .. .. ..
- }" Gravel placed from . . SO o e o
Surface seal: yes3 No[) To what depth? ... . .

No

(7) PUMP: Manutacturer's Name.

Land-surface elevation
~(8)-WATER LEVELS: Jiicsniine,aiovel’..
Static level ... . . . below top of well Date
Artesian pressure Ibs. per square inch Date -

Artesian water is controlled by. .. .. ..

(Cap, valve, etc.)

Drawdown 1s amount water level is

(9) WELL TESTS: lowered below static level
Was a pump test made? Yes (] No O If yes, by whom?

Yield: gal /mn. with ft_drawdown after

Work started v w19, . Completed. .. .. . .,19. %
nrs | WELL DRILLER’S STATEMENT:
This

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

measured from well top to water level)
Water Level

Time  Water Level | Time

Time

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

Water Level

NAME: LI-AY f

Address... a SY.

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

. . .4t drawdown after.. .. .
an flow. -~ gp.m. Date.

...pperature of wate

S. F. No. 7356—O0S—(Rev. 4-71).

25 a chemical analysis “made? Yes o No D

(USE ADﬁnoNAL SHEETS IF NECESSARY)

[Signed]

License Nogoml

age. Q8 -
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The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

» Original and Fiest Copy with) 3347
) pertment of Ecology
acond Copy—Owner's Copy

hird Copy—Driller's Copy

ATER WELL REPORT

STATE OF WASHINGTON R

%f;mmmsLiLAAZL_

Water Right Permit No. _

OWNER: name__[Y Oy FRRMQ

Address

M

(2) LOCATION OF WELL: Couty__ Y Afes

SEu« SE usec LT T 12 NR2OWM

(28) STREET ADDDRESS OF WELL (or nearest aderasny ¥/ WALTERY RD Mo xem

(3) PROPOSED USE: J Domestic  inqupia) O Municipal O

A Irrigation

7] Dewater  TestWell O Other O

(10) WELL LOG or MENT TION

(4) TYPE OF WORK: Qrrs hooms ™A 8 Ac HAM WEALL.

Formation: Describe by color, Character, 3ize of materiai and structure, and show
thickneas of aquifera and the kind and nature of the material in each stratum peneirated.
with at ieast one entry for each

H. wATERAL ow | 7o
Hoandoned = Cupwnad 38 "% Gt 2 Bven thlzgéFTQmA613#QE&RL
Reconditioned 3 Rotary X Jetted [J o i :
(5) DIMENSIONS: Djameter of well 825 inches. l?_. £ L
Driled 28 0 2. _teet. Depth of completed we 2LLD . J&r—c—* G ; ™ 'l/gﬂ W Y.
__GRAy BaSasr  HARD

{6) CONSTRUCTION DETAILS:
Casing instalied: 8D pam. m.ﬂj.Ln u_QL[_

Bk BASALT  MED ./881) 1985

L"x:"‘“s  Olam.fiom nto BUT GASour SIpr A /985 2§’
Thrasdes [ *_Dlam. from. fto " Rike BAsaLr  HARD i2oi¥| /09
Pertorations: Yes[1  NolX| | 3Lk BRSART SOFT # 2/091 2126
GRray BASseT NARD 2/26] 2197
size by . ’ _ Sesr & 21272235
o " Gwpy BaSarT  MNARD 223s] 2284~
rom nto " BLE Bosprr  S0FT K 22852292
___perforations tom .t " . D 2292|2616
Scresns: Yee Wol Roy QLAY DGl 264 T
GRAy Gremay SANDHCIRY | 2447 2657
Type ModelNo. Bliy BASALT  MED 265712802,
Diam.. Stot size. from. . to. LY N
Oiam. St aize trom. "t n Hose crmEnTED [BACIC T
Gravelpacked: Yes[ ] Nol e o1 graver 26107 w,rn HNERT <EMELTE PLOG-
1o "
L

Surtsce sest: Yea ] no[] Towharcepmn?

Did any sirata contain unusable water? vea[ ] No[

Type of water?. GRu e
Method of 4 ITH
f
) PUMP: . = e
e 7 ” WAY = Wioal | L1Ji;
(8) WATER LEVELS:  Landwiace sievaton [ =
statceval 215 beiowtopotwen Oate S=3O— | - = I
Anesianpreasure _____ Iba. persquareinch Date '
TCap. valve. ®ic)) o
i
- s S Y
®) WELL YESTS: 3 199€ompleted wd |
Was 8 pump test mace? YesL| NolX) it m by whom? WELL TOR CERTIFICATION:
Yield: 0oL/ min. i hre 1o and/or accept i |or of this well,
- - standards.
- - — = Yatorals vaed and the Teformation raporiad above.are e 1o my besi
e tak
from well 1op to water level)
Tume Water Lovel Time WaterLovel Time Water Lovel fé‘”a ! ! E:! ! !’;g S one
(PERSON, FIRM, OR CORPORA! (TYPE OR PRINT)
h Address _‘ZLO_q_M—ﬂﬂs_QAAC 3 SPo
Baiker tent gal./min. with 1. drawdown after _______hrs. m' WELL n-u.m Licanse No.
Airtest Qal. /min. . tor hew,
sam Duwe %&M nm_"lﬂ.r_—. 02!
S vaO nld

EcYoso120 (10/8n -1aze <

(USE ADDITIONAL SHEETS iF NECESSARY)

Well ID: 33U4F

Surface Elevation: [Y$3 £+

Well Name:

Well Depth: 2.8 2 £+

Cross Section: C—=C~

Aquifer: R

Depth bgs (ft) Elevation (1)

141

@ T 1ug3

S35 4 828
6|¢,. 793

S 4 68
84S + 558

(¢Ll9‘- 363
18581 353
(1t 362
2y 2+
1yg 4 255
(1ed F 225
]zw_- 26>
2551 14D

1864 4 -yel
186S T oz

26l 4 -l213
265+ 1284

25¢2 ——-1399

oV B

BASALT

LAY

(LAY

AN

CLAY & SAND

RASALT

(LAY

BASALT

CLAY

OVB

MBTN

RASALT

BASALT

SCOoRTA

BASALT

PR

GRAVEL

RASALT

CLAY BSAND

BASALT




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
D._"ﬂmrw: of Ecology i

WATER WELL REPQW®

3348 Elephant Mountain Well

Third conyy— Drniers Copy STATE OF WASHINGTO! l ‘g
(1) OWNER: ume oA NaTe fPosoipaenm.. W\ E CASSEL WEI:;L- DRILLING
{*>\ LOCATION OF wm County. = . " cr
- LARRY CASSEL 1308 SDUTI‘. IOELKEﬁ AVENUE PHONE 453-2560
3 and distance trom section or subdivisfon corner A g = . YAKIMA, WASHINGTON 98802
(3) PROPOSED USE: Domestic O Ipdusteiat O Munteipat 0 | (10) WELL LOG:E/, 04anT M7 4E 1 - .
Irrigation Test Well (] Other o rmm Descridbe by col uvdc?:n’:u? ﬁnl: n&m,lmlh.“:‘.t‘:m“k:ﬂ '_E -
b penctrattd wich af least oné eniry m“.'&n"' change of formation. = . 1
(4) TYPE OF WORK: Qyners qumber of weil g ) MATERIAL TROM | TO g Dept. of Natural Resourses Permit # G4-25817P
New well Metnod: Dug 0 5] : b= ar
Depened O e 8 om0 | SEE ATTAck 50 SHHET- g [iephant It yel
Reconditioned O Rotary O Jetted O %S Location SWi
©
(5) DIMENSIONS: Diameter of wett . /G inches. T
Y Y R e L R et ———— E o o CRNESS FORMATION
(6) CONSTRUCTION DETAILS: = Bolloprs o €
1R Ihch Jim-esr J O -
C.ﬂ;‘m‘::::lu {5 g::: ::: Ifﬁl(R;: :;ggﬂ“n 7 % - - (3) 12 3 Bouldzgpszgélclay conglomerate
Welded 0 ........" Diam. from ... . ... ft. to LenenT2d hels 10234 5 12 282 270 Clay,sandy w/sm gravel,brown
Perforations: veeq wo d/ —T 3 ZZO 362 92 Ciay ,brown wjlarge gravei
ertonat - c 362 392 30 Clay,gray, w/large grave
:::; ot ertoratir e . - d 392 426 32 Clay,brown, w/sm gravel
... perforations from - 8 L26 462 36 Clay,brown, very sticky
— ... perforations trom .. 3 b62 492 30 Clay, brown, sandy,w/sm gravel
. from P 492 595 103 ahale,green/
: < 595 602 7 Clay,gray,w/sm gravel,sticky
Screens: ve :.:...‘/ - = 302 617 10 Clay,brown,sticky
Type. E 617 634 17 Clay,green w/gravel
Diam. Slot aize [ 634 683 51 Clay,brown w/sm gravel,sticky
Diam. Slot size . —_— - ey 683 782 99 Shale,green
e —_— S 82 906 124 Shale,green w/gravel
Gravel packed: ve: g ""‘!'/s"' — - = 6 923 17 Shale,green,sand lenses
Gravel placed fIOM ... voos cmmnicnn Phe [ o
- - o 923 928 Shale,green,very sticky
Surface seal: ves 4 Nof3  To what deptnt - AL 1. - > 928 943 15 Shale,green w/small gravel
Material used in seal... Lo @ 2AET .. . £ « 943 1020 77 Shale,green w/sand lenses
Did any strata contaln unusable waterr  YesO  No . 3 1020 1073 53 Clay,green,sticky
Memod of seding Do ot - 3 1073 1108 23 Clay,eray, sand lenses
- >
(7) PUMP: + Name _ 2 1138 1159 21 Clay,green,very sticky w/s gravel
Type: up. - - < 1139 iégg gg giay ,green,sandy 1ok
ace 1185 ay,green,very sticky
(8) WATER LEVELS:  [roicefie Qs lﬁ 1218 1292 4 Clay,green,sandy
Static level .. . below top of well Date. ‘S 1292 1302 10 Decomposed,basaltw/dark clay hard
s ’ﬁ.;.'..... o contrlicn py e e Do = 1302 1311 Basalt,broken w/clay,black
T (Cap, valve, ete) —_— — S 1311 1328 17 Compacted sand,sandy clay caving
amount — 28 1360 2 Basalt,redish to black some honeycomb
(9) WELL TESTS: {'i::::'.:.‘;. ot el e Work started 19 Complated P E v 3 3 4
‘Was a pump test made? Yes No 0 U yes, by whom?... . ‘Ii
Yield: gal/min. with 1t after hrs. | WELL DRILLER'S STATEMENT: a
-390 3 2727 3 - e e el was delled, under my jurisdition and this report is é Static: 226
Recovery dat, (time taken as 2er0 when pump tumed off) (water level Nmﬁss_a/[(/-«//ph/{/ﬁ7 |'E Casing: 6" +1 to 1296’
(Person, firm, or corporation) (Type print)

Tm Water Level

Time

Water Level l Time  Water Levet

Lt drawdown after...........
Zpm. Date.

‘Was & chemical analyxis made? Yes J No O

~gal/min. with.. _—

Temperature of Water—.......

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

raaren (320 Lot 24 Y all ...

License No..£2 0.9 3. pate. L= L3 10.87
DK 7158 -

1

1322'

‘
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Cross Section: A-A’ &C-C

U

Well ID: 3348 Well Name: Elephant Mountai N
Surface Elevation: 135F 6+ Well Depth: (3P WNB
Depth bgs (ft) Elevation (ft)
® -1 1357
OVB
‘;‘2}3’: BASALT ;
g BASALT ey UM[_X
12281 SANDY (LAY MBTN
BASALT PR
2Lp + 3
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The Dep.The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File ¢

sina) and Firat Copy with WATER W
by — Gwher's Copy
Y= Driliers Copy STATE OF

3337 Application No . ! y

Permit No.

ELL REPORT]

(1) OWNER: yame 0 crrd QAL _ALNALD

(2) LOCATION OF WELL: couny..YAK.LMA. .,

sie111g_and distance from section or subdivision corner

) PROPOSED USE:

frrigation Jif Test Well O Other

Domestic (3 Industrial [ Municipal [J
a]

T naares N[ XX 157 //Ma’,{/ﬁ}g

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
how thickuess of aquifers land the kind and nature of the matenal tn 'ﬁ,"

re
m penetrated, with at least one entry for each change of

Bo) -

1) TYPE OF WORK: |jwnecs tumber of well 5 MATERIAL [raom | 70
New wet & Mathoo: Dug 0 Bored
Deepened O Cable 8, Driven O | -— QF Seie | DTE
Reconditioned O Rotary O Jetted O Loun 2400, Fihg. Ry

TTT=¥yC _Z'I_Kﬂzf’m ANL‘ SANDSTCNL | /0
(5) DIMENSIONS: Diameter of well . 5.7 h:menu. -
Drilled ‘/72 ~ft.  Depth of completed well... S : 5

(6) CONSTRUCTION DETAILS:

in Cady  STICKY

Casing installed: / . trom -_I Lttt ¥£Qn 0 —-—f}i—Jfﬁ_
. trom 4§29 1t 10 2200 —
T wlted B e e | Gz Crny L7gl 225
Perforations: veQ Now
Type of perforator used.... .. 1y o 1
SIZE of perforations ... . REza. Cudr T 292
- . perforations from . to .. S N T 0 ‘€
.:n::.mmm...., 0 s | - RAND k‘vm_k-)v - - :2‘ AZ_Z
. pertorations trom o ot | 2t G UL Gy by, STICKY 277|350
. el GRaKRL [ Fso | Yp
Screens: vy o Nog 3 Mk e (IO Y26
Nume DL SAw! 5%
D s e SANL 45K 452.
Diam, .. Siot size ... trom _ ﬁx-‘g A:'é.oz, STLCKE ! 4 72| 550
ABY___ . [ sels¢o
Gravel packed: vesg Nom  Size of gravi % oAy ¥ o <(0 :'irn
Gravel placed from .. P CoBY 3 iacses cr sand =90 quj
Surface seal: ves @ NoO  To what deptnr _AL0. L48 e roy
Materia) used tn seal..CEMEQT. TN, GROLT. .
Did any strata contain unusable water? Ye O NoW | _Osdy AZIR TR
Depth of stra Wuars-ciucasd Glase (walsd | 2/4 ] 207
waz 22 | 72.¢
(1) PUMP: sanutacturer's Name... Llls Gfsen Cihy LSTexy T2¢ | 740
Type: . _G A4, wf sawd | (weTEE, Y
g - v Ky 250 | 7¢5
(8) WATER LEVELS:  3oueiace Qnng”. . SAND 745 772
Static level ... £t below top of wall Date, Lng_ 72| 7225
Artesian pressure w-lb8. par square inch Date.. _,M____ e 77 7”
Artesian water 18 Y Vil W Cetty .5 rbC{K\' - 797 gic
K enT.

amount v-ur level i3

(9) WELL TESTS: ered Beiow natie leve
Was 2 pump tast madet Yes i No () If yes, by M)ﬂ&iui

...... 10.77 compierea NCY: /.
WELL DRILLER'S STATEMENT:

Lt

This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.

viela: 700 qui/min. with [/l e atter 4 hrs
Sel 132¢ 2
30 - Y "
R-uw-ry data (time taken ‘when pump turned off) (water level
asured from well loD w Wll" level)
Time  Water Lavel | Time  Water Level l Time  Water Lavel
22

AR A TA e

Person. firm, or corporstion)

NAME .

(Type or Dﬂll,

Artesion Bow..—.
Temperature of water.,

(USE ADDITIONAL SMEETS [F NECESSARY)

£CY 030120

... pate ot R .1.77

A

Comfimuyed-

-

12, nﬂﬂ wa N

;{

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

ile O 1ginal and nrst Capy with

n |)1nl|ncm of Ecol
Prge ‘2’

1hird Covy — Drlller 3 Copy

WATER WL LL REPORT

S1ATE OF WASHINGTON

Application No 717?7)75
Permit No @

Ccond Py — mer a Copy
(1) OWNER wendlENA a0 CAPL ALLWARDY

Addmss’%#[ ’Bg l‘;'f, H%ié, l‘-’l\/ ?875(1’

(2) LOCATION OF WELL county PHK /'MH

Domestic [ Industrial (3 Munlcipal (J

) PROPOSED USE

1S 1y See ? r /2% r2C0wu
E00 5, Boaphh 4> FT_Tn_ £ Beann
(10) WI'LL 10G

o " 2 4 struct a
» frmgation O Test Well D Other B Eo e O waurjers and the Kind and Raturé of the material in cach
stratum penctrated with at least onc entry for each change of formation

(4) TYPE OF WORK  Qrim s umbe, of wet MATERIAL FROM | 170

Newwell | O Method Dug O Bored O
Decpencd O Cable O Driven O __S?A“ 0 (wars) ¥iD ; Lo
Reconditioned 0 Rotary O Jetted 0 | — BRCwn Cofy | HARD Ri¢! 7L
me.;o 5;mpg_<,g e L o5l 908
(3)/DIMENSIONS Diametel of well fnehes | SAND LAYIRS o QAR | O8] 920
Drilled ft  Depth of completed well t Bruck IJ,SQLJ' - FRACTUD w) Cany 920192 ¢
) A
(b) CONSTRUCTION DETAILS EM “rTl - O Lae‘:s'l'—;ﬂ?{;‘l_;r ;?[% ;}g
Cromg mstalled Dum fiom " 8| _BASAT, Sa T Eqrctues) 195 [9ce
reade p
Welded 0 Dlam from tt to o | —DLB E LS4t _a%‘ x| 9CO | T2
—  SAND = POulsD CrasiT _
Perforations vesg wNoD nv G AN BuZie/st.
Type of perforator used
SIZE of perforations n by n
perforations from it to 1t -
perforations from 1t to | ———————
perforations from ft to 1t
Screens vesg NoO
Manutacturer s Name
Type Model No .
Diwm Stot size from ft o 1t
Dum Slot si.e from 1t to I3 P
e S—
/ Gravel packed vesg NoQ iz of gravel o
~ Gravel placed from tt to 2
Surface seal yisp) NoD 1o want depta? 1t -—
Mterfal used In seal [
Did any strata contun unusable water?  Yes  Nol[l [ __ o
Type of water? Depth of stratr
lethod of sealing strata off """
(7) PUMP  manufecturer s Name ————e e
Typo HP - —— —— ——
! ——

(8) WATER LEVELS  [god surnce Sevave” o |
Static level £t below top of well Date
Artesian pressure Ibs per square inch Date E—

Artesian water 1s controlled by -
(Cap valve ete) I {

4 5 Diawdown Is symount wate: level s - - — L
(9) WELL TESTS lowered Lelow atatic level ork startea JVPY 1l 1077 compires N, 1D 177
Was a pump téit made? Yes 0 No O U yes by whom?

Yield gal /mn_with ft_drawdown after ms | WELL DRILLER'S STATEMENT

Reco cry data (time taken as zero when pump turncd off) (water level
measuied .om well top to water level)

rone  Water Level | Time  Water Level | Time — Water Leved
2 Date of test
er test gal /min with £t drawdown atter ars

rtesian flow
Temperature of water

gpm Date
Was a chemlcal analy Is mide? Yes 0 No (1

This well was drilled under my jurisdiction and this report 1s
true to the best of my knowledge and beliel

Ly A TAHLLIA

(Person firm or corporation) (Type or print)

aaiess 1770, 1o 207 Hoxe€, pul 95536

[Signed] ?/j 74 '\\/4%’7/“
(Well Drille

¢SS Date 7;’90', RY w??

NAME

License No

(USE ADDITIONAL SHELTS IF NECESSARY)

S F Vo 7356—OS—(Rev 4 71)

<>
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| Well ID: 237 Well Name: Cross Section: (C-C"’

Surface Elevation: (|6 €+ Well Depth: 932 £+ Aquifer: | oweg SPM[R
Depth bgs (ft) Elevation (ft)
o T lbb

OV B

OVB
2202) =+ %:‘2 BasALT g
2 e
| Saall UMA
] g ¥ 205‘: BASALT T
1. 9
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ion ol

ta and/or the Informat

e Da

NOT Warranty th

rtment of Ecology does

Dep. The Department

L

" Thel

File Oniginal and First Copy with
Dej parlmom of Ecolo

Second Cop: wner's Copy
Third Cony - Dnller‘s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No

74-

Permit No .

EAY Y/

(1) OWNER: wame. . A b0 5 reclyibe

-

i1, ArIY: Ve kv €

. Address ..}-

LOCATION OF WELL: county.

,k/ wl s

ng and distance from section or subdivision corner

- My WEvsed 5 1/2%n, nJQ wM A’

s
(3) PROPOSED USE: Domestic O o o | (10) WELL LOG:
Irngation § Test Well [J. Other (=] IF:MD :ﬁ&inf#ﬁ?i‘aﬁyﬁmﬁmﬁﬁ %m‘%ﬂ;ﬁ:‘s’?&m‘rﬁ ml:
at least one ent ;
(4) TYPE OF WORK: ppycrsumbergtwen T R
New well & Method: Dug [ Bored 0 kad
Deepened [} Cable & Driven O .S.Q.L‘I,...,,,., o |3
Reconditioned 0 Rotary 0 Jetted 0 | S ) 4 192
yee 73 [ 127
(5) DIMENSIONS: Diameter of well 4z alay P
oo /675 o ot e vt /02275 | GV Fmf el lvﬁfel‘ 3 lay errias-
(6) CONSTRUCTION DETAILS: a3 NEINETS
Casing installed: /7 - ouwm trom .7/ Bouart Chavl F AT
vaded D trom Basak(lovaken) 0B | 177
Pestorat Easald (haya) 17311~
‘erforations: vyes o No, __LQZ__LQL_-

Type of perforator uled.,‘i . .

SIZE of perforations . m. by . . m. ._E_&__“
perforations trom ft to . . ;%
perforations from . Lt to L1t
pe’r:orax:om from . . ft to .. .t c’é@v ¢ 9mv\v yoc[s)‘ 396 | HY/

s - Bozaff(élock bvoken me J) Y2 | 445
cre;lns. YesO  Nox Basalt C " pavd) | Hes
anufacturer’s Name lys "‘I‘/ ( mt’JJ

o s Chavd) 47 | 570

Diam Slot size Losall (med) =2/ | 720

Baselt (AaxSI ;
Gravel packed: ves) No®  Size of gravel. Lasalll " <everce) | %'E]ZE 2 t

Grovel placed from . tt. to z. ay lorey 733 | gee {

Material used in seal & /<%, .. LA oX-) > a (4 yd /"

Did any strata contain unusble water?  Yes O NoX | Basz/7 L havd) Grs— | foos— :

Type of water?. Depth of strata -

Seenod ot sanng e o o | asoltlhekenscteg] Look\leck

27y <
(7) PUMP: manutacturer's Name . !

Type: HP. .

(8) WATER LEVELS: ung;;.rgge,;'m"o" LTl sode e '
Static level S 1 below top of well Date /2 & ﬁ% Ok 50 jOgl-7%
Artestan pressure . ibs. per square inch Date .

Artesian water 1s controlled by . . . |

(Cap, valve, etc ) i
9) WELL TESTS: Drawdown s amount water level is !
® lowered below static 1 ' a » ‘_/ Work started. . . A02C 377 Completes £ wZ¥

Was a pump test made? Yes 3 No () If yes, by whom?

vield. /Soe gal /min_with /G4 1t after

Sp Cop .7 oph - "

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

Time  Water Level | Time  Water Level

£ ns

Water Level

Time

“Date of test
Baller test
Artesian flow .. .
Temperature of water €%  Was a chemical analy:l: made? Yes D Noz

gal /min with ft drawdown after.

pm. Date.

hrs

WELL DRILLER’S STATEMENT:

true to the best of my knowledge and belicf.

A Feb 2 e e

on) (Type or

Address..% Box 1és7 )/ 4
(sxmw].....ji!w M

(Wenl
PO .Date./@-L& ..

NAME...

ler)

License No...

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050120

This well was drilled under my jurisdiction and this report is

zn!l

Wi 98707 .

The Department of Ecology does NOT Wari'anty the Data and/or the Information on this Well Report.
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o

WATER WELL REPORT

Original & ' copy - Ecology. 2™copy - owner, 3" copy - driller

Construction/Decommission ("x"in circle)
Construction \‘\ sz LoS
[] Decommission ORIGINAL INSTALLATION

3349

CURRENT
Notice of Intent No.
Unique Ecology Well ID Tag No. AHP715
Water Right Permit No. G4-25207P

W268415

Notice of Intent Number P Owner N Evans Fruit
PROPOSEDUSE: (] Domestic [ tndusril | [Ivianicipa roperty Owner Name
O DeWater (] imigation ] Test Well __ [J Other. Well Street Address—H

TYPE OF WORK: Owner's number of well (if more than onc)

City Cowiche

County Yakima

O Newwell [ Reconditioned  Method: [Jpug [Bored  [J Driven
& Decpened Cable_BJRotary [ Jened Location NW. 1/4-1/4NE_1/4 Sec 18 Twn12 R 20_ cwn @ Check
DIMENSIONS: Diameter of well 8 inches, drlled S— ill RE
Dimierofvel L —gag o ded | (5,1, Still REQUIRED) wamg O
CONSTRUCTION DETAILS Lat/Long  Lat Deg Lat Min/Sec
Casing E)Welded 10 " Diamfrom +1__ fo 305 _ g .
Installed: [J Linerinsulicd __§ __ * Diam.from+1__ p 1o 469 _a .Long Deg Long Min/Sec
O Threaded “_Diam.From X [ Tax Parcel No. (Required) 201218-12001
Perforations: [ Yes No CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used Formation: Describe by color, characier. size of material and structure, and the kind and
_SIZEofperfs___inby ___in.andno.ofperfs __from 1o fi nature of the material in cach stratum penetrated, with at st one entry for each change
Saeem e By Clfre o —_— e of information. (USE ADDITIONAL SHEETS IF NECESSARY.)
ocati
" Nome " MATERIAL [ FROM__| 10
Type . Broken black porous basall 786 789
Diam. Slotsize from fto A Very hard light gray basalt 789 x___‘”
Diam. Slot size from fi.o0 2 SoRt porous gray basalt trace of green clay 847 852
GravelFFilter packed: [] Yes [X) No Size of gravel/sand Hard gray basalt 852 862
Materials placed from Ao Broken dark gray basalt gez 364
Hard gray basalt 64 367
SurfaceSeal: [x] v No  Towhat depth? __30: A
Material used in E :ngnlu o Totmdenar 308 Med soft porous black basalt 160 psi 867 883
; ‘Med hard brown basalt 883 386
iny le
Did an)‘ slml::unmn unusable watee? Oves O No Nied hard gray porous basalt 856 5
Type of wate Depth of srama Med soft gray fractured basalt_170 psi 393 906
Mehiod of sealing strata off Hard light gray basalt Nl €60, 935
PUMP: Name Med hard gray basalt Received 953
Type: H.P. Med soft porous dark gray basalt” 1953 955
S: L level i Mcd hard dark gray basalt | JUN £ 0 1018 955 969
Static level 362 fi. below top of well  Date Very hard light gray basalt \ 1969 971
Antesian pressure Ibs. per square inch Date Med soft black-porous basalt 986
Artesian water is controlled by (cap, valve, etc.) Hard dark gray basalt 86 989
- - Green & black clay 989 395
WELL TESTS: Drawdown is amount water level s lowered below static level
Broken black porous basalt & some cla 995 999
Was apump testmade? [ Yes [] No  Ifyes, by whom? =
. Fractured black basalt 260 psi 999 012
gal min. with R drawdown afier s Frocred black awa J00pw
Yiel gal.fmin. with 1. drawdown after s, Hard gray basalt 1012 1036
Yield galmin. with R drawdownafier s Soft black & some reddish brown porous basalt 1036 1049
y 280 psi 73 deg.
toptowaterleve)) Med hard black basalt 1049 1061
Time WaeFievel  Tibe  Waerlevel  Time  Water Level SR porous black basalt 290 psi 061
Med hard black basalt 1069
- S _ Very hard Tight gray basalt [1095 |
_ —_— Med hard gray basalt broken some green clay 1100 1103
Date of test Hard dark gray basalt 1103 138
Bailer Test al fmin, with . drawdown after hrs. Med soft black basalt 1138 1158
Airest 250 gal /min, with siem setat 1540 fifor __] s, ‘Med hard black basalt 1158 1181
Aniesian flow £pm. Date R
Temperature of water Was a chemical O ves ONo Start Date4-19-12 C d Date 3-22-12

WELL CONSTRUCTION CERTIFICATION: | and/or accept

for

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-

@0rillerD)Engineer O3 Trainee

Name (peger LTy McLanahan
Driller/Engineer/Trainee Signatur
Driller o wrainee License No. 03} ; Z

Drilling Corpany BJ Exploration & Drilling Co., INC

Address 404 N Conway St

[1F TRAINEE: Driller's License No

City, Staie, Zip Kennewick

Contractor's

WA . 99336

No. BIEXPI132QK Date 6-22-12

Ll)nlle(s Signature:

_|

ECY 050-1-20 (Rev 06/08) If you need this.document in.an altenate format. please call the Water Resources Program at 360-407-6600.

Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.



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

WATER WELL REPORT

Original & t* copy - Ecology, 2™copy - owner, 3" copy - driller

=

Divseiua o
ECOLOGY
[

Construction/Decommission ("x"in circle
. Construction ) \\'57"00 g
] Decommission ORIGINAL INSTALLATION .
Notice of Intent Number

PROPOSEDUSE:  []Domestic [ ‘Industial [ IMunicipal

DeWater (%] Irvigation Test Well
TYPE OF WORK: Owner's number of well (if morethanone)
O Newwell  [J Reconditioned  Method: (JDug [JBored  [J Driven

[ Decpencd O.cabte [Ero 0 seed
nches, a..ued_i "
o

3349

CURRENT

Notice of Intent No. W268415
Unique Ecology Well ID Tag No. AHP715

Water Right Permit No. G4-25207P

Property Owner Name Evans Fruit

Well Street Address PO Box 70

City Cowiche County Yakima

LocationNW. 1/4.1/4 NE_1/4 Sec 18 Twnl2_R 20__ oo B Check

Artesian flow gpm. Dae

O ves O

Was a chemical analysis made?

DIMENSIONS: Diaméter of well 8 "
o TR (s, t, r Still REQUIRED) wwm ] One
'CONSTRUCTION DETAILS Lat/Lon Lat Def Lat Min/Sec
Casing K] Welded 10" Diamfrom +1 __ fio 305 g 9 8 .
Installed: (] Lincrinstalled __ 8 * Diam from +1__ 1o 469 g LongDeg ___ LongMin/Sec
O Threaded ~_Diam. From fito fi. Tax Parcel No. (| d) 201218-12001
Perforations:  [JYes [ No [ _CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used Formation: Describe by color, characier, size of material and stnucture, and the kind and
| SIZEofperfs____nby ___in.andno.ofperfs ___from nature of the material in cach stratum peneirated, with at least one entry for cach change
= — of information. (USE ADDITIONAL SHEETS [F NECESSARY.)
Screens: [Jyes [ENo  [K-Pac Location MATERIAL FROM w5
N | 0|

T ame v Tard gray basalt 1181 1229
Diem  Sdm  fom T Med soft gray porous basall trace of green clay 1229 1250
Diam. Slo size from o Y Med sof porous black basalt 74deg 310 pst 1250 277
GravelFilter packed: [] Yes [X]No Size of gravel/sand Med hard fractured black basalt 1277 1296
Matrias placed from S D ‘Med hard dark gray basalt 129 1336
SurtaceSeat & ver ] o Towhe deri 305 n z:d soﬁl broken dark gray basalt with some green 1336 1342
Material used in seal Cement Hafv;a ;:y‘ybmall 1342 1401
:“"’"f‘"‘"“’“"“"‘""‘"‘"‘""" Ove O Med hard dark gray basalt 1401 Tais

ypoof sl Depth o srta Soft porous black basalt 1414 1436
Method of sealing sirata off Med hard gray basalt 1436 1500
PUMP: Name Hard gray basalt 1500 1534
Type: HP. Med hard black basalt 1534 1540
WATER LEVELS: Land-surface clevation above mean sea level [
Suticlevel ____362 __ ftbelow topof well Date
Artesian pressure bs. per square inch Date
Artesian waer is controlled by (cap, valve, etc.)
WELLTESTS: Drawdown is amount waer level is lowered below static level
Wasapumptestmade? [] Yes [ No Ifyes, by whom?
Yield: gal/min. with . drawdown after s . 4
Yield: gl /min. with ft. drawdown after hrs. 8" casing 0 469 TQF"EGU
Yield: gal /min. with R drawdown al hes. 7 7/8" hole to 1,540° ;

i / leceive

toptowaterlevel)
Time  WalerLevl  Time WaterLevel  Time  Watef Level —Jm'ﬂ‘nﬁ
J— - [ < 7
Date of test HeReed
Bailer Test ____ gal/min. with A drawdownafler______hes
Aitest 250 galmin, with stem setat 1540 __fi. for s

Start Date 4-19-12 Completed Date 5:22:12

“Temperature of water

WELL CONSTRUCTION CERTIFICATION: |

for ion of this well, and it with all well

and/or accept

‘construction standards. Materials used and the information reported above are true to my best knowledge and belicf.

@DrillerD)Engincer [ Trainee Name (g} LAy McLanahan Q Drilling Company BJ Exploration & Drilling Co., INC
Driller/Engineer/Trainee Suynlu‘;§37 - " Address 404 N Conway St
Driller or traince License No. City, State, Zip Kennewick L WA, 99336

IF TRAINEE: Driller's License No:
| Driller's Signature

Contractor's

No. BIEXPI132QK Dae 6-22-12

ECY 050-1-20 (Rev 06/08) If you need this document in an altenate format, please call the Water Resources Program at 360-407-6600.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.

Well ID: 3249

Surface Elevation: 113§ £+

Well Name:

Well Depth: 154 @ &+

c-c

Cross Section:

Aquifer: WNB

Depth bgs (ft)

{sup

147

Elevation (ft)

T U3FS

[7_;3 + lgs&
2z 4 192

lbb -+ qbq

yuz T 33

735 fuaz
3% 4 qud

QU1 322
@s2 1 323

qsq 4 (86
qas 4 19¢
qqq g 1#e

¢ + 5
gz T 72

229+ -S4
\25¢

12564 -6l
13424 ~led

1 aes

ove

BASALT

)|

BASALT

C LAY

OVB

EM

BASALT

LAy

BASALT

BASALT

BASALT
BASALT
—
(LA
A
BASALT
BASALT G
BASALT
ASALT L
BASALT
ASALT a
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Figures A46-A47. Well reports and stratigraphic interpretations of aquifer testing wells. The abbreviations used to denote stratigraphic
members are as follows: OVB = overburden, EM = Elephant Mountain, RR = Rattlesnake Ridge, PM = Pomona, SEL = Selah, UMA

= Umatilla, MBTN = Mabton, PR = Priest Rapids, RZ = Roza, SQC

GRB = Grande Ronde.
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.
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APPENDIX B

HISTORIC GROUNDWATER LEVELS

Table B1. Groundwater level trends in Saddle Mountain Basalt wells (1964-2019).

Saddle Mountain

Well ID Latitude Longitude E?:\Zaticsn DVZSLL Trend (]E[a/t/i)
CRGWDB-201417 | 46.51393 -120.377 1299 400 Declining -6.31
CRGWDB-201422 | 46.49345 -120.3638 1059.07 683 Declining -4.64
CRGWDB-201439 46.4873 -120.3577 1143.54 1158 Declining -7.34
CRGWDB-201449 | 46.47978 -120.3348 1002 560 Declining -2.04
CRGWDB-201865 | 46.42373 -120.1895 1254 605 Declining -5.37
CRGWDB-201885 | 46.40065 -120.1605 1052 810 Declining -3.03
CRGWDB-201888 | 46.39488 -120.1312 985 720 Declining -1.17
CRGWDB-201889 | 46.38622 -120.1687 930 775 Declining -1.35
CRGWDB-203711 | 46.31228 -120.1196 756 420 Stable -0.51
CRGWDB-210973 | 46.46945 -120.2699 1152 450 Declining -1.02
CRGWDB-211014 | 46.51627 -120.3631 1288 512 Declining -4.56
CRGWDB-211595 | 46.32277 -119.921 883 515 Declining -2.74
CRGWDB-201549 | 46.50483 -120.353 1239 460 Declining -8.07
CRGWDB-201847 | 46.43565 -120.2269 1137 535 Declining -1.13
CRGWDB-201883 | 46.41347 -120.1574 1207 955 Declining -0.99
CRGWDB-202824 46.4366 -120.2516 1017 1201 Declining -2.01
CRGWDB-200693 | 46.39513 -120.0824 1129 1105 Increasing 3.50
CRGWDB-201558 | 46.46975 -120.33 1112 725 Declining -4.23
CRGWDB-210985 46.4972 -120.4404 934 300 Stable 0.01
CRGWDB-201557 | 46.47545 -120.325 1155.25 440 Stable -0.26
CRGWDB-201884 46.404 -120.1796 1015 773 Declining -1.28
CRGWDB-201547 | 46.51627 -120.3631 1288 523 Stable -0.18
CRGWDB-201446 | 46.48095 -120.3507 1117 552 Declining -2.30
CRGWDB-203712 | 46.30872 -120.1099 734 400 Stable 0.80
CRGWDB-211885 | 46.39882 -120.0982 1106 990 Increasing
CRGWDB-210970 | 46.34735 -119.9014 1127 680 Stable 0.95
CRGWDB-211884 | 46.43132 -120.2466 1001 1193 Increasing

Standard Deviation | 3.405875
Standard Error | 0.655461
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Table B2. Groundwater level trends in Wanapum Basalt wells (1974-2019).

Wanapum
Well ID Latitude Longitude E?:\Z?crc?n Well Depth Trend Rate (ft/yr)
CRGWDB-201475 46.46888 -120.2676 1199 1400 Declining -8.69
CRGWDB-201712 46.3113 -119.8794 1158 923 Declining -3.25
CRGWDB-201846 46.44667 -120.2261 1283 1945 Declining -10.55
CRGWDB-202101 46.41843 -120.118 1228 2715 Declining -5.37
CRGWDB-206455 46.51847 -120.4465 1103 518 Declining -1.86
CRGWDB-211013 46.5189 -120.3761 1236 602 Declining -4.09
CRGWDB-211878 46.3755 -119.9697 1079 1718 Declining -2.70
CRGWDB-201191 46.43543 -120.2026 1288 1402 Declining -5.99
CRGWDB-201420 46.50662 -120.3421 1336 1510 Declining -7.30
CRGWDB-201836 46.45487 -120.2446 1151.6 1620 Declining -3.21
CRGWDB-201867 46.42687 -120.1779 1265 1808 Declining -4.49
CRGWDB-202116 46.40347 -120.0209 1264 1105 Declining -2.85
CRGWDB-201839 46.47318 -120.2194 1457 1243 Stable -0.69
CRGWDB-202108 46.40068 -120.0374 1160 1000 Stable -0.84
CRGWDB-210969 46.30602 -119.9017 1045 817 Decreasing -3.83
CRGWDB-201408 | 46.52213 -120.4577 1112.28 500 Increasing 1.28
CRGWDB-202103 46.40703 -120.1037 1129 1690 Stable 0.11
CRGWDB-201849 46.43662 -120.2186 1239 1605 Decreasing -1.39
CRGWDB-202107 46.40768 -120.0216 1284 1538 Increasing 1.50
CRGWDB-202154 | 46.41533 | -120.0631 1321 1165 | Increasing [2:880
Standard Deviation | 3.42772856
Standard Error | 0.76646341
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CRGWDB-201422 Water Levels
Saddle Mountain

CRGWDB-200693 Water Levels
Saddle Mountain

Figures B1-B27. Hydrographs of wells completed in the Saddle Mountain Basalt aquifer.
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Figures B28-B47. Hydrographs of wells completed in the Wanapum Basalt aquifer.
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APPENDIX C

CROSS-SECTION DATA

Table C1. Wells used to illustrate the A-A’ cross-section. Aquifers and completion units are color-coded to the stratigraphy.

A-A Cross-Section Wells

Well ID 2763 3375 3365 3348 3322 | 3967 | 3963 | 3961
Well Name Elephant Mountain
D'Stanc‘(efgom line 111520.3 117592.3 | 120232 132904 141669 | 146844 | 147900 | 151543
Surface Elevation (ft) 985 1096 1203 1357 1366 | 1501 | 1522 | 1676
Depth (ft, bgs) 315 460 1550 1360 1388 | 525 520 637
Depth Elevation (ft) 670 636 -347 3 222 976 632 989
Aquifer Upper SDMB | Upper SDMB | WNB WNB WNB | WNB | WNB | WNB
Completion Unit EM RR FS PR FS PR PR FS
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Table C2. Member thickness (ft) and top boundaries (ft bgs) of the wells in the A-A’ cross-section.

Member Thicknesses (ft)

Depth to Top of Member (ft, bgs)

A-A' Cross-Section
Average Minimum Maximum St::\rd()arrd Average Minimum Maximum
Overburden 366 109 1292 136.56 0 0 0
Elephant Mountain 26 2 53 9.09 294 155 371
Rattlesnake Ridge 108 39 177 34.50 319 208 375

 selah | 57 | 1 | 8 | 1398

Priest Rapids
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Table C3

. Wells used to illustrate the B-B’ cross-section. Aquifers and completion units are color-coded to the stratigraphy.

B-B' Cross-Section Wells

Well ID 3384 | 2743 | 2773 | 2792 | 2801 | 2798 | 2799 | 2827 | 2862 | 2865 | 2880 | 2394 | 2391 | 2439 | 2455 2451 | 2470 1812
Distance
from line | 19700 | 31152 | 36300 | 38600 | 43600 | 49632 | 51100 | 57552 | 73392 | 77088 | 94512 | 99792 | 100320 | 114048 | 126086 | 132898 | 137069 | 174979
(ft)
Surface
Elevation | 1185 | 1179 | 1139 | 1159 | 1259 | 1326 | 1284 | 1273 | 1223 | 1161 | 1160 | 1074 | 1078 1083 1004 1208 | 1141 1274
(ft)
Depth (ft,
beo 1410 | 1500 | 2004 | 1620 | 1945 | 1189 | 2540 | 1808 | 2715 | 901 | 1000 | 880 950 1718 985 700 848 985
Depth
Elevation | -225 | -321 | -865 | -461 | -686 | 137 | -1256 | -535 | -1492 | 260 160 194 128 635 19 508 293 289
(ft)
. Lower | Lower | Lower Lower Lower Lower Lower
Aquifer | WNB | WNB | WNB | WNB | WNB | WNB | GRB | WNB | GRB | "o | (V| oV | Dne | we | D PR e | WNB
Comupr:it'on PR PR Fs RZ Fs PR GRB Fs GRB | UMA | UMA | UMA | UMA RZ UMA | UMA | UMA RZ
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Table C4. Member thickness (ft) and top boundaries (ft bgs) of the wells in the B-B’ cross-section.

Member Thicknesses (ft)

Depth to Top of Member (ft, bgs)

B-B' Cross-Section AL Standard
of wells | Average | Minimum | Maximum ::roarr Average | Minimum Maximum
Overburden 18 211 1 397 32.913 0 0 0
Elephant 17 58 27 111 5.510 249 1 1074
Mountain
Rattlesnake Ridge 17 207 15 353 27.552 304 67 1074

11.865

PriestRapids | 8 | 230 | 122 | 376 | 22881 | 1157 1322
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Table C5

. Wells used to illustrate the C-C’ cross-section. Aquifers and completion units are color-coded to the stratigraphy.

C-C' Cross -Section Wells
Well ID 3349 | 3337 3348 3347 | 3345 | 3395 | 3397 | 3394 | 3392 | 3404 | 3402 | 3411 | 3400 | 3406 | 3421 | 3420 | 3427 | 3424 | 3426
Elephant Charron
Well Name Mountain Main
Distance
fromline | 5386 | 14626 | 16896 | 23496 | 31363 | 38702 | 39758 | 42187 | 44563 | 45250 | 46200 | 46570 | 47520 | 48787 | 52378 | 52800 | 55440 | 61776 | 64416
(ft)
Surface
Elevation | 1175 | 1166 1357 1403 | 1338 | 1415 | 1443 | 1509 | 1550 | 1512 | 1581 | 1489 | 1684 | 1538 | 1567 | 1578 | 1562 | 1639 | 1629
(ft)
Depth (ft,
bes) 1540 | 972 1360 2802 | 2213 1709 | 862 | 1551 | 704 732 580 782 624 655 662 255 287 606 429
Depth
Elevation | -365 | 194 3 1399 | -875 294 | 581 42 846 780 | 1001 | 707 | 1060 | 885 905 | 1323 | 1275 | 1033 | 1200
(ft)
. Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower
Aquifer WNB | spms WNB GRB GRB WNB 1 somp | WNB | spme | some | some | YNB | some | some | some | some | soms | soms | soms
c°mupr:it'°” RZ UMA PR GRB GRB PR UMA PR PM PM PM | MBTN | SEL | UMA | UMA | PMm SEL | UMA | UMA
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Table C6. Member thickness (ft) and top boundaries (ft bgs) of the wells in the C-C’ cross-section.

Member Thicknesses (ft) Depth to Top of Member (ft, bgs)
C-C' Cross-Section A LTl LG Standard
Wells Average | Minimum | Maximum ::roarr Average | Minimum Maximum
Overburden 19 394 18 1292 82.969 0 0 0
Elephant 10 73 10 160 10.450 782 18 1629
Mountain
Rattlesnake Ridge 10 106 9 256 17.928 820 78 1629

\
| selh | 8 | 10 | 2 | 247 | 21707 | 84 | 25 | 1629
\

PrietRapids | 3 | 18 | 84 | 367 | 36058 | 1274 | 1138 1531
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Table C7. Average aquifer thicknesses (ft) of the Upper and Lower Saddle Mountain Basalt and Wanapum Basalt aquifers.

Average Aquifer Thickness (ft)

Aquifer Lower Yakima Number of Standard Moxee Number of Standard
Valley wells Error Valley Wells Error
Ui;’g;:fa‘]::'e 196 17 15.945 143 10 23.447
Lower Saddle Mountain 567 11 38.557 789 3 130.095
Wanapum 788 3 112.623 1228 2 240.500
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APPENDIX D
STATISTICAL ANALYSES
The following analyses are Welch two sample t-tests of member thickness by location

(Lower Yakima Valley and Moxee Valley).

Overburden
data: OVB by Location
t = -2.0479, df = 23.495, p-value = 0.05191

alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
-367.222507 1.637712
sample estimates:
mean in group Lower Yakima Valley mean in group Moxee Valley
210.9444 393.7368

Elephant Mountain Basalt
data: EM by Location
t = -0.91925, df = 11.845, p-value = 0.3763
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
-48.00502 19.54619
sample estimates:
mean in group Lower Yakima Valley mean in group Moxee Valley
58.47059 72.70000

Rattlesnake Ridge Interbed
data: RR by Location
t = 2.6899, df = 24.454, p-value = 0.01268
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
23.61879 178.71062
sample estimates:
mean in group Lower Yakima Valley mean in group Moxee Valley
206.7647 105.6000

Pomona Basalt
data: PM by Location
t = 3.7134, df = 15.857, p-value = 0.001914
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
61.33752 224.81803
sample estimates:
mean in group Lower Yakima Valley mean in group Moxee Valley
284.2778 141.2000
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Selah Interbed

data: SEL by Location

t = -1.2001, df = 8.8147, p-value = 0.2614

alternative hypothesis: true difference in means

95 percent confidence interval:

-123.15001  37.95557

sample estimates:

mean in group Lower Yakima Valley
©67.27778

mean in

Umatilla Basalt

data: UMA by Location

t = -0.37862, df = 7.6206, p-value = @,7153

alternative hypothesis: true difference in means

95 percent confidence interval:

-260.5123 187.5772

sample estimates:

mean in group Lower Yakima Valley
253.8182

mean in

Mabton Interbed

data: MBTN by Location

t = -0.5145, df = 8.1036, p-value = 0.6206

alternative hypothesis: true difference in means

95 percent confidence interval:

-97.17059 61.65544

sample estimates:

mean in group Lower Yakima Valley
37.90909

mean in

Priest Rapids Basalt

data: PR by Location

t = 0.45224, df = 2.5979, p-value = 0.6861

alternative hypothesis: true difference in means

95 percent confidence interval:

-293.7486 381.4986

sample estimates:

mean in group Lower Yakima Valley
229.875

mean in

Roza Basalt

data: RZ by Location

t = -5.7064, df = 4.3358, p-value = 0.003638

alternative hypothesis: true difference in means

95 percent confidence interval:

-485.3317 -174.0683

sample estimates:

mean in group Lower Yakima Valley
244 .8

mean in
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is not equal to @

group Moxee Valley
109.87500

is not equal to 0

group Moxee Valley
290.2857

is not equal to 0

group Moxee Valley
55.66667

is not equal to 0

group Moxee Valley
186.000

is not equal to 0

group Moxee Valley
574.5



Squaw Creek Interbed

data: SQC by Location

t = 1.2849, df = 3.3841, p-value = 0.2797

alternative hypothesis: true difference in means is not equal to @

95 percent confidence interval:

-32.0691 80.4691

sample estimates:

mean in group Lower Yakima Valley mean in group Moxee Valley
38.2 14.0

Frenchman Springs Basalt
data: FS by Location
t = -0.51602, df = 1.9978, p-value = 0.6573
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
-1439.439 1131.439
sample estimates:
mean in group Lower Yakima Valley mean in group Moxee Valley
389.5 543.5

Vantage Interbed

data: VTG by Location

t = 0.61101, df = 1.1096, p-value = 0.6425

alternative hypothesis: true difference in means is not equal to @

95 percent confidence interval:

-706.004 797.004

sample estimates:

mean in group Lower Yakima Valley mean in group Moxee Valley
103.5 58.0

The following analysis is a Welch two sample t-test of groundwater elevation change by

aquifer (Saddle Mountain and Wanapum Basalts).

data: Groundwater Elevation Change Rate by Aquifer

t = 1.4476, df = 40.943, p-value = 0.1553

alternative hypothesis: true difference in means is not equal to @

95 percent confidence interval:

-0.576995 3.497402

sample estimates:

mean in group Saddle Mountain mean in group Wanapum
-1.606296 -3.066500
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APPENDIX E
NILLSON WELL STEP TEST

At the time of writing this thesis, one aquifer test was attempted in the Wanapum aquifer
in Moxee Valley. Three wells in Moxee Valley were selected for aquifer testing based on their
proximity to one another and access agreements with participating well owners (Table D1 and
Figure D1). To measure the change in groundwater levels during pumping, a Van Essen 100 m
Micro-Diver was deployed with a 1,000 ft Van Essen communication cable in the Nillson and
Charron Backup Wells. Issues with the access port at the Greenhouse Well meant that the well
was not suitable for a transducer, and thus omitted from the testing design. Additionally,
interpretations of the driller notes of the Greenhouse Well report suggest that the well is
completed in the Grande Ronde, rather than the Wanapum aquifer. This interpretation is
supported by the observation of a higher hydraulic head in the Greenhouse Well compared to the
Wanapum wells in the test design. A transducer remains in the Charron Backup Well for long-
term observations over the 2023 irrigation season and barometric compensation is completed on
the transducer data by using barometric pressure measurements recorded by a Van Essen Baro-

Diver stationed in Ellensburg, Washington.

Table E1. Aquifer testing design in the Wanapum aquifer in Moxee Valley.

Aquifer Testing Design (Moxee Valley)
Well Name Nillson |Charron Backup| Greenhouse
Role in Aquifer Testing Pumping Observation Observation
Surface elevation (ft amsl) 1,390 1,360 1,220
Total depth (ft) 1,270 1,105 2,100
Completion Aquifer Wanapum Wanapum Grande Ronde
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L CHED]

Moxee Valley. Bird Canyon Fault

|
Imagery Date: 4/17/2021

Figure E1. Map of aquifer testing wells in Moxee Valley. Pumping occurs at the Nillson Well and is observed in the Charon Backup
Well. The Roza Irrigation District is outlined in white, and the Roza canal is in blue. Imagery from Google Earth.

A 3.5-hour step test was completed at the Nillson Well on March 17, 2023, before the irrigation season, however many
problems arose when designing and attempting the Nillson Well Step Test. During the test, pumping was inconsistent due to

malfunctions in the pump engine and other well parts, manual water level measurements were not possible during the test, and the
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transducer installed in the well was not retrievable after the test. Therefore, there is no drawdown
data available during the Nillson Well Step Test. Despite these complications, other
measurements were recorded. During the step test, regular instantaneous flow and total volume
readings were taken from the flow meter. The flow data can be grouped into four main steps

(Tables D2 and D3, and Figure D2). The average flow rate during the step test was 306 gpm.

Table E2. Summary table of the flow during the Nillson Well Step Test including the time frame
(min), duration (min), and average flow rate (gpm) during the four steps. The pump was turned
off briefly during the second step due to complications with the flow meter.

Nillson Well Step Test Results
Time Frame [Time Elapsed| Average Flow
Step . .
(min) (min) Rate (gpm)
1 0 to 69 69 342
2 69 to 106 37 81
3 106 to 171 65 142
4 171 to 210 39 528

Table E3. Total volume and flow rate of each step during the Nillson Well Step Test.

Clock Minutes To.talizer Total Flow Meter Average flow rate
Time elapsed Readllnog;)(gal / (gal) Readings (gpm) (gpm) per step
12:05 PM 5 199573 0 300 342
12:21 PM 21 199636 6300 400 342
12:35 PM 35 199693 12000 360 342
12:39 PM 39 199713 14000 370 342
12:48 PM 48 199746 17300 380 342
12:56 PM 56 199776 20300 375 342
1:09 PM 69 199820 24700 250 342
1:14 PM 74 199822 24900 0 81
1:24 PM 84 199821 24800 0 81
1:34 PM 94 199828 25500 150 81
1:46 PM 106 199830 25700 175 81
1:48 PM 108 199834 26100 175 142
1:50 PM 110 199837 26400 150 142
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Total Volume Pumped, Nillson Well Step Test

—Step 1 (342 gpm) ——Step 2 (81 gpm) ——Step 3 (142 gpm) Step 4 (528 gpm)
60

50
40

20

Total volume (thousands of gallons)

0 30 60 90 120 150 180 210
Time (minutes)

Figure E2. Total volume discharged (gal) over time (min) for each step during the Nillson Well
Step Test. The pump was turned off briefly during the second step due to complications with the
flow meter.

After the step test, the recovering water levels were measured. It took 40 minutes for the
water levels to return to the static water level of 231.4 ft (Table D4 and Figure D3). The
transducer data from the Charron Backup Well did not record a response to pumping at the
Nillson Well during the step test (Figure D4). This data was imported into AQTESOLYV, a
software used to analyze aquifer testing data, as a slug test to estimate the hydraulic conductivity
of the WNB aquifer and the maximum displacement that had occurred during the step test. This
was accomplished by applying the confined aquifer Bouwer and Rice (1976) solution (Equation
D1) to the data (Figure D5). The analysis suggests there was about 310 ft of drawdown by the

end of the 3.5-hour test and provides a hydraulic conductivity estimate of 1.56 ft/day for the
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WNB aquifer (Table D5). With the hydraulic conductivity and saturated thickness of the aquifer,

a transmissivity of about 1,920 ft*/day was calculated using Equation D2 for the WNB aquifer in

Moxee Valley.

Table E4. Manual water level measurements at the Nillson Well before and after the Nillson

Well Step Test.

Clock Time Seconds Minutes Water Level Displacement Notes
Elapsed Elapsed (ft) (ft)

10:00:00 AM 231.40 pre-testing
11:58:00 AM 231.32 pre-testing
3:37:40 PM 460 7.7 353.80 122.40 recovery
3:38:00 PM 480 8.0 343.40 112.00 recovery
3:38:20 PM 500 8.3 337.40 106.00 recovery
3:38:40 PM 520 8.7 333.05 101.65 recovery
3:38:54 PM 534 8.9 329.10 97.70 recovery
3:39:12 PM 552 9.2 323.60 92.20 recovery
3:39:37 PM 577 9.6 319.00 87.60 recovery
3:40:27 PM 627 10.5 311.00 79.60 recovery
3:41:07 PM 667 11.1 305.00 73.60 recovery
3:41:41 PM 701 11.7 300.00 68.60 recovery
3:42:27 PM 747 12.5 294.00 62.60 recovery
3:43:08 PM 788 13.1 289.00 57.60 recovery
3:44:01 PM 841 14.0 283.00 51.60 recovery
3:45:32 PM 932 15.5 274.00 42.60 recovery
3:46:42 PM 1002 16.7 268.00 36.60 recovery
3:48:34 PM 1114 18.6 260.00 28.60 recovery
3:51:44 PM 1304 21.7 250.00 18.60 recovery
3:56:57 PM 1617 27.0 240.00 8.60 recovery
4:06:06 PM 2166 36.1 232.84 1.44 recovery
4:07:57 PM 2277 38.0 232.00 0.60 recovery
4:09:15 PM 2355 39.3 231.66 0.26 recovery
4:09:55 PM 2395 39.9 231.40 0.00 recovery

176




Recovering Water Levels, Nillson Well Step Test
Time (minutes)
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Figure E3. Water level measurements during recovery of the Nillson Well after the 3.5-hour step
test. It took about 40 minutes for water levels to return to the static water level of 231.4 ft.

Charron Backup Well Water Level 03/17/23 to 03/18/23

Time
3/17/23 12:00 AM 3/17/23 12:00 PM 3/18/23 12:00 AM 3/18/23 12:00 PM
257.85

257.9

257.95

258.05

Water Level (ft below top of casing)
~
&

258.1

258.15

Figure E4. Water level (ft below top of casing) at the Charron Backup Well from 03/17/23 to
03/18/23. The gray box represents the timeframe of the 3.5-hour Nillson Well Step Test. Note
the vertically exaggerated scale of the y-axis. The water levels have been compensated with
barometric pressure data.
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Equation E1. The Bouwer and Rice (1976) equation for hydraulic conductivity (K) in ft/day as a
function of the radius of the well casing (r.) in ft, ratio of the effective radial distance of
dissipated head (R.) to radius of the gravel envelope (R) in ft, length of the screen (L) in ft, and
the drawdown in ft at the beginning of the test (ho) and at the end of the test (h) using time (t) in
days.

1000. I I I I I I I I I I I I I I I I I I I I I

Obs. Wells
o Nillson Well
Aquifer Model
Confined

Solution
Bouwer-Rice

| N I T I |

100.
Parameters
K =1.562 ft/day
y0 = 309.3 ft

Displacement (ft)
=

IIIIIII[
lIIIIIl[

o

01 1 1 1 | I | | | 1 I 1 1 | | I 1 1 1 1 I | | | |

Time (min)

Figure ES. AQTESOLYV confined aquifer Bouwer-Rice solution (blue line) on water level
displacement measurements during recovery after the Nillson Well Step Test. This analysis
produced a hydraulic conductivity value for the Wanapum aquifer (1.562 ft/day) and a maximum
drawdown (y0) estimation for the end of the step test (309.3 ft).
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Table ES. Analysis of recovering water levels after the Nillson Well Step Test including results
from the “Bouwer and Rice (1976) solution on recovery data.

Nillson Well Step Test Recovery Analysis
Hydrauli N Maxim
Recovery | Static Water yer UIC Aquifer Transmissivity Maximum ximum
Ti (min) | Level (ft, bgs) Conductivity Thickness (ft) 2 Drawdown (ft) Drawdown Water
ime (min evel (ft,
& (ft/day) (ft'/day) Level (ft, bgs)
40 230 1.56° 1,230 1,920 310° 540
T =Kb

Equation E2. Transmissivity (T) of an aquifer in ft?/day given the hydraulic conductivity (K) in
ft/day and saturation thickness (b) in ft.

If a pumping test was simulated at the Nillson Well using the Theis (1935) Method
(Equations D3 and D4) with a constant pumping rate of 306 gpm (the average pumping rate
during the Nillson Well Step Test) and transmissivity values of 11,270 ft>/day (Germiat and
Flynn, 2005) and 1,918 ft?>/day (calculated from the Bouwer and Rice (1976) solution), only 6.6

ft and 34.6 ft of drawdown is expected after 3.5 hours, respectively (Figure D6).

_Q
= mW(u)

Equation E3. Theis (1935) equation for aquifer drawdown (s) as a function of pumping rate (Q)
in gpm, transmissivity (T) in ft*day, and well function (W(u)).

_ %8

ATt

Equation E4. Well function equation given the distance from the pumping well (r) in ft, the
storage coefficient (S) and transmissivity (T) in ft2/day of the aquifer, and time (t) in days after
the beginning of a pumping test.

S

u
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Expected Drawdown Over 3.5 Hours, Nillson Well
Q=306 gpm
S =0.00045

—T=11,270ft"2/day T=1,918 ft"2/day

Time (minutes)
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Figure E6. Expected drawdown over 3.5 hours of pumping at 306 gpm at the Nillson Well, based
on the average pumping rate during the Nillson Well Step Test for a transmissivity of 11,270
ft*/day (Germiat and Flynn, 2005) and 1,918 ft*>/day from the Bouwer and Rice (1976) solution.
Drawdown is expected to be about 6.6 ft for the higher transmissivity and about 34.6 for the
lower transmissivity after 3.5 hours. Expected drawdown was calculated using the Theis (1935)
equation embedded in a spreadsheet provided by the U.S. Geological Survey for predicting
drawdown in a confined aquifer (Halford and Kuniansky, 2002).

These expected values greatly underestimate the actual drawdown that occurs at this well.
However, well efficiency, the well’s ability to transmit water through its screens and borehole, is
not included in this calculation. The large difference between expected and actual drawdown at
the Nillson Well suggests that this well has an extremely low efficiency. This information is

useful for stakeholders who may decide that new wells be drilled for ASR. In this case, the
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Nillson Well would not be an ideal injection well for effective groundwater recharge because the

well may not be able to transmit recharge waters at sufficient rates.

Based on the analysis of recovery after the Nillson Step Test, transmissivity was
calculated using the hydraulic conductivity from the Bouwer and Rice (1976) solution (Equation
D1). Transmissivity can also be calculated based on the specific capacity of a well (Equation D5)
in the Theis (1963) and Razack and Huntley (1991) formulas (Equations D6 and D7). Table D6
compares the results of these calculations to previous estimates of transmissivity in the WNB

aquifer.

S¢= (th— h)

Equation E5. Specific capacity (SC) of a well in ft*/day as a function of the pumping rate (Q) in
ft*/day and drawdown (hy — h) in ft of a pumping well.

Q 23  2.25T,t
T=———c—log———
(hg — h) 4m r2S
Equation E6. Theis (1963) equation for estimating transmissivity (T) in ft?day based on the
specific capacity (ﬁ) in ft?/day and radius (r) of a pumping well, and the aquifer’s expected
o

transmissivity (Te) in ft?/day and storativity (S) over a time (t) of pumping in days for a confined
aquifer.

Q )0.67

T = 33.6<h0 —

Equation E7. Razack and Huntley (1991) equation for estimating transmissivity (T) in ft>/day

from the specific capacity (hQ—h) in ft?/day.
o
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Table E6. Transmissivity (ft?/day) comparisons of previous estimates to calculations based on
the Nillson Well Step Test recovery of the Wanapum aquifer.

Transmissivity Comparisons

Previous estimates Calculated from Nillson Step Test Recovery
Germiat and Repasky Bouwer and . Razack and
. Theis (1935)
Flynn (2005) (1993) Rice (1976) Huntley (1991)
Transmissivity
) 11,270 10,000 1,920 2,380 1,130
(ft°/day)

There are a few explanations for why previous estimates of the transmissivity in the
WNB aquifer are about 5 times greater than the calculations of transmissivity from the Nillson
Well Step Test. First, the low efficiency of the Nillson Well could be underestimating the
transmissivity of the WNB aquifer. An observation well closer to the Nillson Well would have
been helpful to identify the influence of the well’s performance on the calculations. Additionally,
the Nillson Well Step Test was a short test. Longer aquifer tests, like a 24-hour or 72-hour
pumping test, would be required to observe the aquifer stabilize over time, yielding a more
accurate estimate of the hydrogeologic properties. The results of this test probably only represent
the hydraulic conductivity right around the well. The longer test could also potentially detect the

presence of nearby barriers to flow.
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