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Abstract

The Kennewick Irrigation District (KID) is an irrigation district within the U.S. Bureau of
Reclamations Yakima Project, which serves 20,200 acres within a 55,000-acre boundary. KID and several
smaller irrigation districts in the lowermost Yakima basin are different than most other irrigation districts
in that they depend on agricultural return flow rather than releases from reservoirs for their water supply.
As climate changes and upstream users increase conservation measures, they are at risk of losing this
supply, especially during the driest, hottest times. Groundwater storage is likely the most promising solution
to meet KID’s late summer needs. Storage plans require a full understanding of the fate of artificially
recharged water. A previous study conducted for KID (RH2, 2015) quantified the amount of water that has
been artificially recharged in the Badger Coulee sedimentary overburden aquifers and identified several
target areas where this water might be retrieved. The current study uses geochemistry to further understand
the Badger Coulee aquifer and to characterize groundwater in the larger KID region.

Statistical analysis of geochemical data reveal five hydrochemical groups that are defined by three
general controls: 1) the two main lithologies with which they interact, basalt and gravel; 2) the proportion
of surface water that has mixed with the groundwater; and 3) the nature of that surface water. Two
hydrochemical groups have high nitrate values indicating high inputs from irrigation water containing
fertilizer; another group has isotopic signatures that indicate a large surface water contribution but has low
nitrate, suggesting that those waters have high proportions of canal leakage. Simple mixing models using
stable isotopes suggest that much of the Badger Coulee gravel aquifer contains 50-90% Yakima River-
derived water, likely a combination of canal seepage and irrigation water from the KID system. Based on
these estimated mixing ratios and the saturated thickness of the gravel aquifer, an estimate of =~40,000 acre-
feet of artificially recharged water is present in the aquifer on the eastern side of the groundwater drainage
divide in Badger Coulee. This is similar to a previous estimate of 47,000 acre-feet by RH2 (2015). An
additional 15,000 acre-feet of storage is possible in the currently unsaturated sedimentary sequence on this
side of Badger Coulee. The estimate of overall artificially recharged water for all of Badger Coulee ranges
from 74,000 acre-feet to 132,000 acre-feet.

Basalt groundwaters in the study region fall into two hydrochemical groups. One group is
isotopically light, has little or no nitrate, and is likely pristine basalt water that is older and receives little
modern recharge. Another group of basalt groundwaters is higher in nitrate and isotopically similar to
Yakima River water (and KID water). A cluster of these basalt groundwaters were found on the western
side of the study area along the Yakima River. The presence of surface water in the basalt aquifers suggests
that it is possible to design a managed aquifer recharge system that uses surface water infiltration.

KID has installed two wells in one of the target areas identified by RH2 (2015). Water levels in one
of these wells fluctuates annually by 2.5 meters, probably in response to pumping from some nearby pivot
systems. Further monitoring of water levels in this well and collection of pumping data from the nearby
wells can serve both to monitor and manage this aquifer and to further assess aquifer properties and
boundary conditions.



Study Objectives and Report Description

This project was funded by the Groundwater Subcommittee for the Yakima Basin Integrated Plan.
The major objectives of the project were:

e Use well log data and geochemical signatures to define distinct hydrochemical groups and to
characterize aquifer geometries, barriers to flow, and preferential flow paths in the KID region.

e Determine the spatial extent and depths of surface water infiltration, including regions that
contain artificial recharge from past irrigation practices.

e Estimate volumes of existing artificially recharged water and volumes of potential additional
storage.

This report provides a brief background of the study area and relevant previous studies. It then
describes field and laboratory methodology. These methods are described in more depth in the Quality
Assurance Project Plan for the project (KID QAPP, 2020). The resulting data are then discussed in the
context of the project objectives. Graduate student Teo Fisher collected samples and data for this project.
This report was prepared by Dr. Carey Gazis, the Principal Investigator for the project.

Study Area

The study area consists of the area served by the Kennewick Irrigation District (KID), located on
the south side of the Yakima River near the confluence with the Columbia River (Figure 1). It includes the
cities of Kennewick and South Richland as well as the smaller towns of Kiona and Badger. The KID uses
Yakima River water that is diverted at the Prosser Dam and run through canals, pipes, and laterals to deliver
water to approximately 20,000 acres between a point near the town of Chandler on the west side of the
district and the Columbia River on the east (Figure 2). Geographically, the study area is bounded on the
north by the Yakima River and on the south by the Horse Heaven Hills. A prominent valley, Badger Coulee,
lies within the KID, defined by the Horse Heaven Hills on the south and Badger Mountain on the north.
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Figure 1. Map showing location of Kittitas Irrigation District (KID, Figure 2) within Yakima River basin.
Modified from Vaccaro et al. (2009).



The Kennewick Irrigation District is part of the U.S. Bureau of Reclamation’s Yakima Project and diverts
water from the Yakima River at Prosser. The irrigation district originally served farms in the region, but
now the majority of their ratepayers live in the residential developments around Kennewick. The conversion
of farmland to urban development is expected to continue. KID and several smaller irrigation districts in
the lowermost Yakima basin are different from irrigation districts higher in the watershed in that they
depend on this agricultural return flow from upstream irrigators rather than releases from reservoirs for
their water supply. This presents a future challenge as upstream irrigation districts strive to put new
conservation measures in place that will reduce their return flow.
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Figure 2. Kennewick Irrigation District. Blue and red shaded regions are service areas for KID. Modified
from operational map from KID (2023).

Climate and Hydrology

The KID study area lies within the rainshadow of the Cascade Mountains. It is arid with 8-10 inches
of precipitation per year, falling mostly in the winter months as rain with occasional snow. Mean monthly
temperatures range between 34°F in January and 75°F in July (WRCC, 2023). In this dry region, the Yakima
River has no major perennial tributaries. The Yakima River serves as the major water source for irrigation,
spread seasonally across the irrigation district, providing recharge waters to shallow aquifers. There is some
irrigation using groundwater, mostly outside of the KID boundaries. There are several small streams flow
in the summer months serving as drains for the irrigation water and a number of small ponds that have been
artificially created.

Climate change is expected to further compound the summer water deficits in the region. In the
basin as a whole, a shift from rain to snow in the winter months will shift the hydrograph so that the peak
flows are closer to the winter months and snow will not be stored as long into the summer. For irrigators,
this will present a greater need to conserve water and there will be less return flow coming into the Yakima
River. Summers will also be warmer causing higher water temperatures and greater risks to fish and other
aquatic organisms.



Geology

The general stratigraphy of the study area is shown in Figure 3 and a geologic map is given in
Figure 4. The study area lies entirely within the Columbia River Basalt Group (CRBG) province. In the
KID area, the uppermost basalt unit is the Saddle Mountain member of the CRBG. The Saddle Mountain
member is in turn underlain by the Wanapum member and then the Grande Ronde member. Sedimentary
interbeds of variable thickness and continuity, known collectively as the lower Ellensburg Formation, are
present throughout the CRBG sequence. Two major continuous interbeds, the Mabton member and the
Vantage member, lie at the Saddle Mountain-Wanapum and the Wanapum-Grande Ronde interface,
respectively. The study area lies within the Yakima Fold belt, a zone of regional compression that has
resulted in E-W folds and associated faults. Horse Heaven Hills, on the south side of the study area, is one
of the major anticlinal folds in the Yakima Fold belt and several large faults, predominantly thrust faults
trending NE-SW, run through the area (Figure 4). Glacial outburst floods have also shaped the landscape,
including the formation of Badger Coulee.
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Figure 3. Generalized stratigraphy of KID area. Modified from Drost (1997).
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Figure 4. Geologic map of area around Kennewick Irrigation District. Modified from 1:100,000 geologic
map from Washington Division of Geology and Earth Resources (2016). Cross section for line A-A’ is
shown in Figure 3.

In the KID region, the sedimentary overburden to the basalts consists of Pleistocene glacial deposits
of the Hanford Formation and Holocene sediments deposited by a variety of processes. The main units in
the Hanford formation are a cobble-rich unit known as the Pasco gravels and a sequence of laminated silts
and fine sands known as the Touchet Beds (Reidel, 2004). The thickest deposits of Pasco gravels overlain
by Touchet Beds are found within Badger Coulee. This relationship can be seen in cross-sectional view in
Figure 5.
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Figure 5. Cross section line A-A’ across eastern part of Badger Coulee. Figure 4 gives cross section line.
Six nearby wells are projected onto the cross section. Geologic units and structures are based on well
logs and geologic map. Curved lines in basalt schematically show senses of faulting and folding in area.

Hydrogeologic Framework

Among the geologic units described above, the major aquifers in the study area the Pasco gravels
and the three CRBG units (Saddle Mountain, Wanapum, and Grande Ronde). The fine-grained Touchet
beds are generally not permeable and act as a leaky confining layer. The Lower Ellensburg Formation
sedimentary interbeds can either act as aquifers or confining layers depending on the grain size of the
sediment. In general, the Mabton and Vantage interbeds serve as confining layers between the major CRBG
units acting as regional barriers to flow that give rise to different heads within the major CRBG units. The
major basalt units are also variable in their permeability. Within each basalt flow, the dense interior tends
to restrict flow while the vesicular and brecciated inflow zones tend to store and transmit water.

Faults and folds of the Yakima Fold belt can either act as conduits to flow by creating fractures and
preferential flow paths or act as barriers to flow when they juxtapose an impermeable zone with a permeable
zone or when they themselves are impermeable because of fine grained material, cementing and
compression. For the purpose of aquifer storage, faults can compartmentalize groundwater and create
“storage cells” that are more likely to retain water. The Wanapum basalt unit on the south side of Kennewick
city is a target for an ASR project aimed at securing municipal supplies.

In general recharge of basalt aquifers is slow, occurring in regions where the permeable units within
the basalt are exposed at the surface or through preferential flow paths such as fractures. Flow of water
through the basalt aquifers is also slow, and groundwater within the Grande Ronde unit are often older than
~10,000 years (Vlassopoulos et al., 2009). Discharge from basalt aquifers occurs from seeps and springs
on the hillside and directly into the Yakima and Columbia Rivers. Regionally, water levels within the basalt
aquifer have declined because of agricultural pumpage, particularly in the lower Yakima Valley around the
town of Sunnyside, northwest of the study area.

Artificial recharge from both irrigation and canal leakage can also reach the basalt aquifers but



generally enters the overburden sedimentary aquifers. As described below, there is evidence that the Pasco
gravels within Badger Coulee have been recharged significantly by KID operations. Basalts surround the
coulee and have compartmentalized the gravel aquifer there. As a result, it is a target for groundwater
recovery and storage.

Previous Work

A number of previous studies on hydrogeology are relevant to this project. The hydrogeologic
framework of the entire Yakima River basin was well characterized through a decade-long study by the
U.S. Geological Survey which resulted in numerous comprehensive reports (Vaccaro et al., 2009 and
references therein). One aspect of the study was to characterize the hydrogeology of six major sedimentary
subbasins within the Yakima basin (Jones et al, 2006), including the thicknesses and spatial extent of each
sedimentary unit. In the Jones et al. (2006) study, lithologic information from >6500 well logs from within
the basin were used to examine subsurface stratigraphy and hydrogeologic relationships. Within this
subbasin hydrogeology report, KID falls within the eastern portion of the Benton subbasin. The USGS
study represents a broad view of the hydrogeology of the area and includes a basin-wide MODFLOW model
(Ely etal., 2011) that can be used to examine overall water budgets and large-scale groundwater flow trends.

Several studies have been conducted specific to the KID and Kennewick Area. In 1983, CH2M
Hill examined groundwater in the Badger Coulee area in order to assess wetlands that had been increasing
in recent years (CH2M Hill, 1983). They concluded, based partly on well data, that the increasing wetlands
were the result of a rising water table. For fifteen wells, they calculated an average water level increase of
4.3 feet per year, which they attributed to contributions from canal losses (60-70%) and excess irrigation
(30-40%). They also identified a fault across Badger Coulee (Figure 6, Badger Coulee fault). Based on
water level measurements, they concluded that this fault is a barrier to flow.
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Figure 6. Badger Coulee area with proposed groundwater storage sites, modified from RH2 (2015). Base
figure shows drainage divide, and boundaries to six exploration areas (purple outline) where artificially
recharged groundwater might be recovered. The red star marks the location where three pilot wells
were placed. Dashed black line is Badger Coulee fault, which was identified in CH2M Hill (1983) as a
barrier to flow. Blue outline shows target area for Kennewick City aquifer storage and recovery project
(Aspect, 2005).
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In 2005, Aspect Consulting conducted a study for the City of Kennewick to assess the potential for
aquifer storage and recovery (ASR) in the area around the city (Aspect, 2005). This study focused on the
basalt aquifers and developed a conceptual hydrogeologic model and cross sections that were used to
1dent1fy a target area and prehmlnary plan for ASR (Flgures 6 and 7)
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Because of the challenges to their future water supply, KID has begun exploring options for
groundwater storage. Recently, RH2 Engineering, Inc, (RH2) performed an investigation to identify target
aquifers and well locations with a goal of retrieving artificially stored water (RH2, 2015). They focused on
Badger Coulee (Figure 6), a major feature on the southern side of the irrigation district. In this region, a
45-m thick sequence of coarse and permeable gravels, the Pasco gravels, lies below the finer grained, less
permeable Touchet Beds that top the sedimentary sequence. The 2015 study asserts, based on past
measurements of water levels for wells in the region (documented in Drost, 1997) that the groundwater
currently in the Pasco gravels has been recharged through seepage from the KID canal network in the
region. They calculate ~132,000 acre-feet of storage within this unit, which is bounded laterally by basalts.
This amount could supply the projected increased water needs during dry years well into the future. KID
has begun a pilot project by drilling three large-diameter wells into the Pasco gravels in one of the locations
recommended by RH2 (red star on Figure 6).

A number of previous studies have collected and presented geochemical data on groundwater
within the Yakima Basin. Taylor and Gazis (2014) conducted a geochemical study of groundwater along a
transect across the Yakima River in the Kittitas basin to elucidate subsurface groundwater relationships.
Their study revealed seven distinct groundwater chemistries that reflected interactions with different
rock/sediment types and/or mixing with surface water. These include distinct chemistries for groundwaters
in the basalt aquifer versus the deep Ellensburg Formation and other groundwater chemistries show varying
degrees of surface water influence.

A similar geochemical study was performed by Rene Holt in the upper Kittitas County for her M.S.
thesis (Holt, 2012). In that study, groundwater samples were analyzed, mainly within South Cle Elum,
North Cle Elum, and the Teanaway River valley. The geochemistry of those samples, in comparison with
surface water chemistry indicates three flow systems, a shallow alluvial system in which water exchanges
frequently with surface water, an intermediate system at the top of the bedrock that has influence both from
surface waters and from deeper groundwater, and a deeper groundwater flow in the sedimentary rocks north
of the Yakima River.

The U.S. Geological Survey has also conducted geochemical studies of groundwater as part of a
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larger study of the hydrogeology of the upper Yakima River basin around the towns of Cle Elum and
Roslyn. The USGS study was undertaken to inform groundwater management decisions in a region where
amoratorium on exempt wells had been put in place. Their findings are presented in Gendaszak et al. (2014)
and Hinkle and Ely (2013). They interpret their data to reflect the complex fracture-flow system of the older
bedrock in this region where remnants of isotopically lighter Pleistocene water are present at depth but have
been flushed out by younger waters at shallower levels. They also note that stable isotope signatures of
groundwaters suggest that subbasins are hydrologically separated.

In another basin-wide study, CWU graduate student Silas Sleeper used geochemical analyses to
examine three potential groundwater storage locations in the Yakima River basin: Roslyn mines, Kittitas
Valley and Moxee Valley. His M.S. thesis (Sleeper, 2020) presents the results of this research; depths of
surface water interactions are identified in both Kittitas Valley and Moxee Valley based on stable isotope
evidence. This information is used to estimate volumes of groundwater that are artificially recharged
through irrigation. Sleeper also identified several locations that may be promising for future groundwater
storage projects based on depth to groundwater and surface area and estimated potential storage volumes
(minimum and maximum) for those locations. The minimum estimates range from 1,200 to 13,000 acre-ft,
while the maximum estimates range from 14,000 to 88,000 acre-ft.

Methods
Sample Collection

Water samples were collected from 45 groundwater wells and 11 surface water locations (Table 1,
Figure 9) between March and August, 2021. Well selection was based primarily on location and well
geology with an emphasis on the Badger Coulee region. Google Earth images showing more detailed well
locations and well logs for 32 of the sampled wells are provided in Appendix A. Surface water sampling
sites were chosen to represent a variety of water bodies that might potentially recharge the aquifers in the
study area. Groundwater samples were collected from a tap as close as possible to the well. The well was
purged for several minutes until stable reading of pH, conductivity, temperature, and dissolved oxygen were
achieved. Surface water samples were collected from the side of the water body in a region where the water
appeared to be well mixed with the main body.
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Table 1. Sample list

Sample ID

Surface Water Samples

Date

Sampled

Rivers

swi 3/6/21
Sw3 3/6/21
SW7 3/7/21
SW6 3/7/21
Lakes

SW5 3/7/21
sw4 3/6/21
SW2 3/6/21
Irrigation Water

Sws8 4/8/21
Sw9 4/8/21
SW10 4/8/21
sSwii1 4/8/21
Groundwater Samples

Western Group

wwa43 8/29/21
ww37 8/22/21
WWw30 8/21/21
ww31 8/21/21
Wwwi4 8/29/21
Ww45s 8/29/21
Ww32 8/21/21
WwWw33 8/21/21
WW36 8/21/21
Ww34 8/21/21
WWw35 8/21/21
Badger Coulee West

WWw20 6/14/21
WW16 6/14/21
ww27 7/16/21
ww4 3/20/21

Northern Group

Latitude*

46.25261
46.32341
46.24658
46.24726

46.26936
46.27659
46.35865

46.23600
46.16604
46.32264
46.32922

46.26184
46.26360
46.26793
46.26619
46.26506
46.26834
46.27066
46.27078
46.26434
46.26614
46.26524

46.23816
46.23642
46.25742
46.22883

Longitude*

-119.47548
-119.37329
-119.26271
-119.26132

-119.33749
-119.39255
-119.42561

-119.46787
-119.30001
-119.37363
-119.39118

-119.54163
-119.52908
-119.52608
-119.52593
-119.52563
-119.52114
-119.52016
-119.51813
-119.51734
-119.51723
-119.51706

-119.46832
-119.46489
-119.46127
-119.44850

Well Depth
(m)

122**
88.4
51.8

51.8**
62.5
61.0

51.8**
42.7
51.8
93.0
53.3

146
130**
177
311

14

Water Body/Well Geologic
Unit

Yakima River at Kiona Bridge
Yakima River at Twin Bridges
Yakima River near Yakima Delta

Amon Creek near Yakima River

Lake, Park at the Lakes
Lost Lake

McWhorter Canal Reservoir

KID Main Canal 1

KID Main Canal 2
North Canal at Twin Bridges

Horn Rapids Canal

Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt

Basalt

Unidentified
Unidentified
Basalt

Gravel



Sample ID Date
Sampled
Ww29 7/21/21
ww28 7/21/21
Badger Coulee Middle
WWS5 3/20/21
Ww3g 8/22/21
WWe6 3/20/21
Ww39 8/22/21
Wws 3/27/21
ww2 3/13/21
WWw40 8/22/21
WWw7 3/27/21
Badger Coulee East
Ww42 8/24/21
Ww18 6/1/21
ww21 6/14/21
WWw19 6/1/21
ww23 6/16/21
WW26 7/16/21
wwi41 8/22/21
WW10 4/21/21
wwil 4/21/21
wwo 4/21/21
Www22 6/16/21
Ww17 6/1/21
WWw15 5/27/21
ww24 6/16/21
WWw12 4/30/21
Wwwi13 4/30/21
wwi4 4/30/21
Eastern Group
Wwwi 3/13/21
WwWw3 3/13/21
Ww25 7/16/21

Latitude*

46.33569
46.33562

46.22784
46.21658
46.18968
46.21400
46.21666
46.19201
46.21306
46.22040

46.15052
46.18161
46.16912
46.16685
46.16761
46.17358
46.17838
46.17234
46.17075
46.17202
46.16845
46.18300
46.18338
46.17172
46.16743
46.16678
46.17244

46.22603
46.21659
46.21382

*WGS-84 geodetic coordinates
** estimated based on nearby wells or owner statement

Longitude*

-119.39803
-119.39757

-119.40726
-119.38516
-119.37372
-119.36794
-119.36778
-119.36628
-119.36273
-119.36009

-119.31547
-119.31177
-119.30162
-119.29898
-119.29205
-119.33090
-119.31636
-119.30959
-119.30904
-119.30852
-119.30832
-119.30617
-119.30613
-119.28547
-119.30861
-119.30857
-119.30855

-119.28791
-119.25494
-119.24396

Well Depth

15

(m)
21.3
54.9

61.0
27.4
259
61.6
76.2
142
101
130

308
137**
37.2
141
37.3
48.8
27.4
323
54.4
68.3
45.1
60.0
58.8
65.5
32.9
33.5%*
30.5%*

131
9.1
25.0

Water Body/Well Geologic
Unit
Basalt

Basalt

Unidentified
Unidentified
Basalt
Gravel
Unidentified
Basalt
Unidentified
Unidentified

Basalt
Basalt
Basalt
Basalt
Basalt
Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Unidentified
Unidentified
Unidentified

Basalt
Gravel

Gravel
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Figure 9.Sample location map. Well depths, if known are attached to groundwater sample location. For
descriptive purposes, groundwater samples have been placed in six groups according to location. More
detailed maps of these sampling areas are given in Appendix A.

Field measurements of pH, conductivity, temperature, and dissolved oxygen were collected at each
sampling site and three separate filtered samples (0.45 micron) were collected in HDPE bottles: 60 ml acid-
washed bottle for trace element analysis; 30 ml non-acid-washed bottle for major ion analysis; 30 ml non-
acid-washed bottle for stable isotope analysis. An additional unfiltered 500-ml sample was collected for
alkalinity analysis.

Laboratory Methods

In the laboratory, an alkalinity titration was performed on each sample within 48 hours of sample
collection. A standard Gram titration was performed using 100 ml of sample titrated with 0.05 N HCl
(Drever, 1997). The alkalinity and pH were used to determine concentrations of HCOs~ and COs* using
tabulated thermodynamic data and assuming that these two ions dominate the alkalinity and that the solution
is in equilibrium. Determination of inorganic cations (Na*, NH,", K", Mg**, Ca*") was accomplished by
using a Metrohm Ion Chromatography (IC), with EPA Method 300.7. Inorganic anions (F~, CI', NOs",
SO,*) were quantified using the same IC in anion mode (EPA Method 300.0). The CWU Chemical Analysis
Laboratory has maintained EPA accreditation for analysis of these additional nine major ions since Spring
2006. The QA/QC protocol includes regular measurement of QC standards to ensure accuracy within 10%.
Detection limits were determined based on student t significance limits for 41 replicates of the QC standards
(2.42%c).
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For trace element analysis, samples were acidified using trace-clean acids to 1% HCI and 0.5%
HNO:s. Concentration measurements for Al, As, Ba, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Se, U, V, and Zn were
obtained using an Agilent 8900 inductively-coupled plasma mass spectrometer (ICP-MS) with a triple
quadripole (QQQ). The instrument was calibrated with seven standards with trace element concentrations
ranging from 0.1 ppb to 50 ppb. An internal standard was used to correct for slight drifts in plasma flow.
Quality control (QC) standards and replicates were run periodically. Based on these QC standards, the
measurement uncertainty is less than 10%. Detection limits were determined based on the standard
deviation of the QC standard.

Isotopic ratio determinations for O and H in water was performed with a Picarro L2130-i isotope
analyzer. Isotope ratios are reported in the standard 8-notation as §'*0 for '*0/'°O and 8D for D/H.' For
each sample, analyses were made on ten consecutive injections into the instrument. The first 3 values were
discarded due to memory effects and the remaining 7 values were averaged. Isotope calibration curves
were made using five internal laboratory standards. Repeat analyses of these standards and a replicate
analysis of an unknown sample were performed every 5-6 samples. Based on these replicates, the
uncertainty of the isotope analyses is 0.1 and 1.0 per mil for 'O and 8D, respectively.

Data Analysis

A variety of data visualization methods were used to examine trends in the data and characterize
the groundwater chemistry including x-y plots, Piper plots, and map and cross-sectional views of data.
Principal component analysis (PCA) and agglomerative hierarchical cluster (AHC) were used to determine
groupings of elements that can produce the observed chemical variations among the sample set. For the
PCA, a Varimax rotation was applied and eigenvalues were restricted to 1.0 or greater.

Results and Discussion
Hydrogeochemical Groups

All geochemical data are tabulated in Appendix B. In the following discussion, the groundwater
samples are identified as from either basalt or gravel wells based on the well log and will be called basalt
waters or gravel waters. In several cases, lithology has been inferred based on the well depth. In cases,
where a well log was not available and the screened unit was not clear from the well depth, the well is
designated as unidentified.

The overall major ion composition of surface waters and groundwaters is most commonly Ca-Mg-
HCO;™ (Figure 10). However, some basalt waters are much more Na-rich and also have elevated SO4. These
high Na concentrations are the result of groundwater chemical evolution through time and likely represent
a high proportion of ancient water. Gravel waters have the highest measured CI concentrations and appear
to be higher on average.

1§ = (M) * 1000, where R is '30/'°0 for 8'®0 and D/H for 8D, smp = sample and std = standard. Standard

std

used here is Vienna Standard Mean Ocean Water (V-SMOW). Units are per mil (%o).
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Surface Waters Basalt Wells

Figure 10. Piper diagrams showing major ion chemistry (in % eq/L) for all samples divided into four
groups: Surface water samples — blue squares; basalt well samples — maroon circles; gravel well
samples — green circles; undetermined well (aquifer unknown) samples — light blue circles.

A color-scaled table of trace element data for all samples (Table 2) reveals that concentrations are
below detection limits (green) for most samples for many elements. There are some consistent differences
between surface waters (higher Fe, lower V), but there are not strong patterns within groundwater, either
when grouped by region or by lithology. Anomalously high trace element concentrations (dark red) tend to
be localized to a single well and at times may be related to material in pipes, wells, or other infrastructure.
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Table 2. Trace element data. Shaded by relative concentration: red = high; blue = low;
light green = below detection limit.

Surface Water

Rivers

swi

3.18

sw3

3.36

sw7

4.01

SwWeée

Lakes

SW5

0.45

sw4

2.38

sw2

4.89

Irrigation Water
SwWs8
SwW9
SwW10
SWi11
Groundwater
Western Group
wwi43
WwWw37
WW30
WWw31
wwa4
Wwwi4s
Ww32
Ww33
WW36
WwWw34
WW35
Badger Coulee West
Ww20
WWwWi1e6e
wwa7
wwi4
Northern Group
ww29 25.9 M
Www28 8

Badger Coulee Middle
WWwWs5
Ww3s

Wws39

wws
ww2
Wwi4o 0.50
wWw7 0.63
Badger Coulee East

Ww42

wwisg
ww21

ww23
WW26
wwa41
Wwi10
Wwiil
ww9o

Ww22
wwi7
WWw15
ww24
Wwi2
wwi3
wwi4g
Eastern Group
wwi
ww3
Ww25
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Principal component analysis (PCA) was performed with two data sets, using all geochemical data
and using major ion and isotope data (excluding trace element data). Results were similar, but anomalously
high trace element concentrations in single samples influenced the results of the PCA using all data making
those results less useful for understanding large scale hydrochemistry. Therefore, the PCA which used the
major ions and stable isotopes is presented here as the best chemical groupings for describing large-scale
variations in water chemistry.

PCA performed on all wells with a complete data set of major ion and stable isotope data yielded
five principal components, or factors, with eigenvalues greater than one (Table 3). These factors are
combinations of chemical constituents that describe the observed variation in water chemistry. Table 3
gives the factor loadings for those factors. When a factor loading is high (red), there is a positive correlation
between that constituent and the factor; when it is low and negative (blue), there is a negative correlation.

Table 3. PCA factor loadings, correlations between variables and factors. Conditional shading
with red for high values (positive correlation) and blue for low values (negative correlation).

Variable* F1 F2 F3 F4 F5
% variance 36.4 23.9 12.2 10.3 7.9
H 0.582 0.190 -0.586 -0.353 0.041
Na 0.194 0.446 0.529 -0.387 0.551
K -0.218 0.887 -0.071 0.221 -0.035
Mg 0.857 0.230 -0.068 0.300 -0.258
Ca 0.917 0.078 -0.145 0.228 -0.203
F -0.224 0.713 -0.249 0.158 0.479
cl 0.764 0.135 0.502 -0.079 -0.151
NOs-N 0.685 -0.017 0.332 -0.551 -0.065
o 0.603 0.618 0.272 0.199 -0.105
HCOs 0.759 0.230 -0.273 0.261 0.351
CO3 -0.219 -0.227 0.589 0.623 0.123
380 0.618 -0.677 -0.031 0.127 0.310

50 0512 | 0747 | 0119 0147 0331

*Units: H+ - umol/L; major ions — ppm; stable isotopes — & (per mil)

Figure 11 is a PCA biplot showing the scores for Factor 1 (F1) and Factor 2 (F2) for all samples.
The score represents the extent to which that sample is linked to that factor. Based on these factor scores,
five hydrochemical groups are identified (A, B, C, D, and E in Figure 11). Details of the samples in those
five groups are given in Table 4. This tabulation reveals that the lithology in the well is a first order
determinant of overall geochemistry with groups A, B, and E being predominantly basalt waters, and groups
C, and D being predominantly gravel waters. Nitrate, likely from fertilizer, is linked to high scores for F1
(Groups D and E). Lower scores for F2 are associated with heavier stable isotope signatures, which indicate
a high proportion of surface water (explained below in discussion of isotope data). In general, these
hydrochemical groups are present across the study area indicating that these are regional geochemical
signatures.
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Figure 11. Biplot for principal component analysis. Axes are factor scores for each groundwater sample
and red lines show correlation between chemical variables and factors. Groundwater samples have
been divided into five hydrochemical groups (A, B, C, D, and E) based on factor score groupings.
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Table 4. Hydrochemical groups based on PCA scores. Notes on column criteria at bottom of table.

PCA
group

O OO0 00 o000

O 0000 0 0 0 0 00

Sample
ID

WWw19
Ww42
WWw18
WWwe
WWwW2
Ww27
Ww1
WW43

WWwW8
WW36
WW35

WW26
Ww22
Ww17
WW15
Ww24
Ww13
Ww4
WW37
Ww44

Ww41
Ww11
WW9
WWw12
Ww14
WW5
WW38
WW39
WW40
WW3
WWwW25

Well
Depth
(m)
141
308
137**
259
142
177
131
122**

76.2
51.8
53.3

48.8
45.1
60
58.8
65.5
33.5%*
311
88.4
62.5

27.4
54.4
68.3
32.9
30.5**
61
27.4
61.6
101
9.1
25

Well

Geologic

Unit
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt

Basalt
Basalt

Gravel
Gravel
Gravel
Gravel
Gravel

Gravel
Basalt
Basalt

Gravel

Gravel
Gravel

Gravel

Gravel
Gravel

Geographic

Location

BC East
BC East
BC East
BC Middle
BC Middle
BC West
Eastern
Western

BC Middle
Western
Western

BC East
BC East
BC East
BC East
BC East
BC East
BC West
Western
Western

BC East
BC East
BC East
BC East
BC East
BC Middle
BC Middle
BC Middle
BC Middle
Eastern
Eastern

Trace
Element
Notes

high Mo

high Cu

high Fe

high vV

high Cr, Se

high As

high Zn, Pb

85

Nitrate

low

bdl
med
bdl

high

bdl
bdl

low

med
med
med
med
med
high
med
high
high
med
med

Other
lons
Notes

high SO4
high SO4
high Cl, SO4

high Cl, SO4
high SO,

high SO,
high Na, SO,
high SO,

high SO4

high SO4
high SO4

high Cl
high Na, SO4

Calculated
% Yakima
River

0

O 0O O o o o o

72
72

66
77
70
65
75
44
89
95
61

88
67
72
79
71
69
83
61
70
64
67

D

low
low
low
low
low
low

low

high




Well Well Trace Other Calculated

PCA  Sample Depth  Geologic Geogra-phic Element |Nitrate lons % Yakima oD
group D (m) Unit Location Notes Notes River

E Ww21 37.2 Basalt BC East high Ba high 81 high
E Ww23 37.3 Basalt BC East high 83 high
E WW10 32.3 Gravel BC East high Ba high 62
E WWwW7 130 Basalt BC Middle high high Na low
E WW20 146 BC West med high Cl 71
E WW16 | 130** BC West high Cl 57
E WWw29 21.3 Basalt Northern high 52
E WW28 54.9 Basalt Northern bdl high Cl, SO, 31
E WW30 51.8 Basalt Western high U 85 high
E WW32 | 51.8** Basalt Western med 63
E WWwW33 42.7 Basalt Western high SO, 92 high
- WW31  51.8** Basalt Western 77
- Ww45s 61 Basalt Western high Ni 91
- WWw34 93 Basalt Western 62

*placed in group based on chemical characteristics, not PCA analysis (sample had missing data)
**estimated well depth based on nearby wells

PCA group: designated based on scores for first two PCA factors (Figure 11)

Geographic Location: BC=Badger Coulee

Trace element: high — anomalously high concentration

Nitrate-N: high > 10 ppm; 10 ppm > med > 5 ppm; low < 1 ppm; bdl = below detection limit
Other ions: high — based on percentage of ions (Piper plot, Figure 10)

Calculated % Yakima River: based on mass balance calculation described in discussion below
dD: low < —120%o; high > —100%o

Isotopic Evidence for Artificial Recharge

In the Yakima basin, stable isotopes are useful for identifying regions of surface water infiltration,
particularly Yakima River derived irrigation water because the isotopic composition of the surface water is
distinctly heavier than that of the resident groundwater. The Yakima River and associated irrigation water
tends to have 8'*0 and 8D values around —13.5 and —99, respectively while the most evolved basalt waters
are much lighter isotopically, with 'O around —16 and 8D around —140 (e.g., Taylor and Gazis, 2014;
Sleeper, 2020). There are also groundwaters with intermediate compositions, particularly in the basin-filling
Ellensburg Formation aquifers (e.g. Taylor and Gazis, 2014; Sleeper, 2020).

General Isotopic Trends

Figure 12 is a 8D- 8'*0 plot with all of the stable isotope data for this study. The same general
trends are seen in this data set: Yakima River and canal 8D values around —99 and end-member basalt
waters with 8D around —140. Lake isotopic composition can be explained by evaporation of Yakima River
derived water (grey arrow, Figure 12). Two meteoric water lines are shown on Figure 12 for reference, the
Global Meteoric Water Line (GWML) and a Local Meteoric Water Line (LMWL) for Hanford, WA,
approximately 40 km north of the study area. The Hanford LMWL is based on measurement of precipitation
collected from multiple locations around the Hanford nuclear site (Early et al., 1986). The fact that most
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groundwaters lie above the Hanford LMWL suggests that these waters are not derived from modern
precipitation because there is not a simple mechanism that will move the isotopic composition above a
source water on a 8D-8'%0 plot.

To the first order, all of the gravel waters and many of the basalt waters are similar isotopically to
Yakima River and canal waters. However, a closer inspection of that region of the $D-8"%0 plot (Figure 13)
reveals a spread of groundwater isotopic compositions, mostly lying below and to the right of a mixing line
between the Yakima River water and the end member ancient basalts. Black arrows indicate possible
mixing lines. It is difficult to explain the variations in isotopic composition by mixing alone, even between
three components. But these compositions can be explained by a combination of mixing between Yakima
River water and an isotopically lighter groundwater plus evaporation. This idea will be discussed further
below and modeled mathematically.
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Figure 12. 3D-8'80 plot of all waters. Circles are groundwater samples, colored according to lithology of
screened zone in wells. Squares are surface water samples. Lines are Global Meteoric Water Line
(GWML) and Local Meteoric Water Line (LMWL) for Hanford, WA. Data for Hanford LMWL from Early et
al. (1986). Grey arrow shows general evaporation trend for surface water. Dashed rectangle is area of
Figure 13.
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Figure 13. Detail of 8D-880 plot. Area of plot shown as dashed rectangle on Figure 12.

Nitrate as Evidence of Agricultural Influence

Comparison of stable isotope data with nitrate concentrations provides further evidence of a strong
surface water influence in many groundwater samples (Figure 14). All samples with high nitrate
concentrations are isotopically similar to Yakima River and canal waters indicating that these groundwater
samples are dominated by this surface water, likely fertilizer-rich irrigation water. Notably, three of the
samples with the highest nitrate concentration are basalt waters. As expected, ancient basalt groundwaters
have very low nitrate concentrations. All other samples can be explained by mixing between the basalt
waters. Some might be explained by mixing between surface water and an intermediate composition water
(Figure 14).

88



-82

Evaporation L .
9 Agriculture/Fertilizer Influence

(} EPA Drinking Water Standard

e e e
Yakima R. . . o0 [ ] O ®
and canals °® e G .. o @ : o
- < d ® Basalt
. -112 / ® Gravel
- : MIXING m Yakima and Canals
| Lakes
-122 b I
[
|
o ([ J |
-132 I
Ancient basalt |
groundwater |
-142 I
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Nitrate as N (ppm)

Figure 14. 8D versus Nitrate-N plot. Blue shaded area shows range of 8D for Yakima River and KID
canals. EPA drinking water standard of 10 ppm is shown with dashed line. Possible groundwater
endmembers are shown with shaded ovals. Arrows show effects of mixing, evaporation, and
agriculture/fertilizer influence.

Mass Balance Calculation of Surface Water Contribution

A mass balance calculation can be used to quantify the percentage of surface water in each groundwater
sample. In this calculation, a number of assumptions are made:

1. This is a simple two-component mixture between an end member groundwater and surface water
with a Yakima River isotopic signature.

2. Any deviation from the mixing line is due to evaporation. That evaporation has occurred along a
line with slope 3.5 on a 8D-8"0 plot. This is the slope that is observed for lake waters in the region.

3. No process other than mixing or evaporation has altered the isotopic composition of the
groundwater.

Calculations were made for three separate groundwater endmembers (Table 5), an isotopically light
basalt, a heavier basalt, and an intermediate groundwater. Figure 15 illustrates the mixing model in 8D-
8'80 space. The first step in this calculation is to remove the effect of evaporation by projecting onto the
mixing line between the two end members using the following equations:

Equation 1: 6180mix — (5Dmeasure+5Dgw+mevap*6180measure_mmix*slsogw)
(mevap_mmix)

Equation 2: 8Dy = My * (68 0mix — 6*80,,,) + 6Dy

where mix represents the point where the evaporation line intersects the mixing line (the ¢ values when
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evaporation is removed) and gw is the groundwater end member. mevsp and muix are the slopes of the
evaporation line (3.5) and the mixing line, respectively.

Once the mixing line point is determined, the percent of Yakima River (YR) water in the mixture
can be determined with the mass balance equation:

(5180mix_51809w)

(6720yp—81804,,) * 100

Equation 3:  %YR =

Mixing Model

-100 ®

-110 R
o R ® Yakima River
b "" It Low

_120 “’¢ Basa

o sample (WW8)
-130 ' sample before evaporation
-140
-20 -18 -16 -14 -12
80

Figure 15. Isotope evaporation-mixing model. In this example, Basalt Low and Yakima River are two
mixing end members. Measured sample is not on the mixing line so is projected backwards towards
mixing line along an evaporation line slope to find the isotopic composition of the sample before
evaporation (yellow circle). The mixing percentages are determined from this isotopic composition.

The mass balance calculation was performed for three two-component mixing scenarios (Table 5).
All three have Yakima River water (equivalent isotopically to KID canal water) as one end member. Three
different isotopic compositions were used for the groundwater end member: 1) a lighter basalt water with
D = —140; 2) a heavier basalt water with 6D = —125; and a possible intermediate water with 6D = —110.
Results of the calculation are shown in Figure 16. Samples are arranged from west to east and show no
obvious spatial trend. There is not a large difference between the results for the two basalt end-members.
In both cases, most samples are made up of between 50% and 90% Yakima River-derived water. The
calculation using an intermediate groundwater isotopic composition, which was not actually observed in
our samples, provides a conservative estimate of the minimum amount of Yakima River water contribution.
Even with this conservative assumption, most samples contain more than 30% Yakima River-derived water.
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Table 5. End members for mixing model. Isotopic composition of end members and summary of results
of calculation: maximum, minimum and median % contribution of Yakima River derived water.

.. Max % Median % Min %
Mixing End Member %0 | 8D |y \imaR. | YakimaR. | Yakima R.
Yakima River/canals -13.5 -99
Lighter basalt groundwater | —19.0 | —130 94 67 22
Heavier basalt groundwater | —16.0 | —120 95 70 31
Possible intermediate -14.0 | -110 91 44 0

Mixing Model Results
1.00

0.90 s
) o}

[ ] [
0.80 \ | /. ot \/ f
0.70 2 2 e » 4
0.60 1RM - } w il

fraction mixture Yakima River

w —&— YR- low basalt
0.40
YR-high basalt
0.30 YR - intermed
0.20
0.10
0.00
_—) % ¢ = LY-J \ J
= 7]
g &8 = !
Western 3 =) wl BC Middle BC East

Figure 16. Results of evaporation-mixing model calculation. Results for three groundwater end
members are shown (Table 5) as fraction of the mixture that is from the Yakima River end member.
Horizontal axis is samples arranged from west to east. The mixture is the calculated value for the sample
before evaporation. The basalt end-member samples (Group A) are excluded from the plot.

Groundwater Levels in Badger Coulee

The pressure transducer in the KID North well has obtained over a year of groundwater level data
(Figure 17). There is a clear seasonal fluctuation in water level. As this well is not pumped, the water level
fluctuation is likely due to seasonal pumping from nearby wells. There are two large pivot irrigation systems
to the east of the KID North well (Figure 18). The drawdown, which begins in mid-Mays, is likely the result
of pumping from one or both of these wells. The greatest drawdown occurs in September. The overall trend
in water level in this well is unclear. The water level measured in September, 2018 when the well was
drilled is several feet higher than it has been in September the past two years. On the other hand, the annual
maximum and minimum water levels increased slightly between water years 2021 and 2022.
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KID North Well
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water level
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Water Level
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Figure 17. Water level in KID North Well from May 2021 to March 2023. The water level from the well
log, recorded on 9/10/18 is shown by the blue arrow. Dashed lines are minimum and maximum water
levels in first year of measurement.
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Figure 18. KID well vicinity. KID North Well is monitoring well. Two large pivot irrigation systems are
located =600 m west of the monitoring well.
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KID will continue to monitor water levels in this well to assess long-term trends in water level.
This monitoring will be particularly important for documenting any changes that occur after conservation
measures such as canal lining are put in place. In addition, as stated below in our recommendations, this
well can be used as an observation well for a more controlled pump test from one of the nearby pivot wells.

Volume of Artificially Recharged Water and Available Additional Storage

For the Badger Coulee sedimentary aquifer (Pasco gravel plus Touchet bed silts), a simple
calculation can be made to estimate both the amount of artificially recharged water that exists within the
aquifer and the amount of additional storage that might be available. In this calculation, the following
assumptions are made:

1. The gravel well logs that were used are representative of the Badger Coulee as a whole.

2. The gravel wells are completed at the bottom of the sedimentary aquifer and their water levels
represent the saturated thickness of the aquifer.

3. The depth to groundwater recorded in the well log at the time of drilling is approximately the same
as the depth to groundwater today.

4. Storage coefficients are assumed for the current saturated thickness (0.12) and for the thickness of
sediment above the current groundwater level (0.08). These represent the fraction of the total
volume that is/can be filled with water. The lower value was chosen for the upper part of the aquifer
because it is more silt-rich.

5. Between 50% and 90% of the water in the sedimentary aquifer has been artificially recharged
through canal leakage or irrigation. These percentages are based on the mass balance calculations
above.

Table 6 shows the results of this calculation. Badger Coulee East represents the Columbia River
discharging side of Badger Coulee while Badger Coulee West plus Badger Coulee Middle represent the
Yakima River discharging side. Estimates of artificially recharged water on the Columbia River side are
between 25,000 and 45,000 acre-feet. This is comparable to the estimate of 47,000 acre-feet by RH2 (2015),
which was based on the assumption that artificial recharge had raised water levels by 100 feet on average
and used storage coefficients of 0.15 for the gravel and 0.08 for the silt. Our calculation suggests that an
additional 15,000 acre-ft of water could be stored in the current unsaturated zone. The Yakima River side
of Badger Coulee has just under twice the current storage and additional storage capacity of the Columbia
River side due to its larger area. The estimate by RH2 (2015) for amount of artificial recharge in the entire
Badger Coulee was 132,000 acre-feet, identical to our higher estimate (90% surface water). Our value of
74,000 for 50% surface water serves as a more conservative estimate of total amount of artificially
recharged water.
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Table 6. Estimation of artificially recharged water and additional storage. Assumptions of calculation
described in text.

Total artificially added
Average | Average | Saturated Total 50% 90% Additional
well depth to | thickness stored in surface surface storage
depth water in well Area gravel/silt* water water available*
m m m acre acre-ft acre-ft acre-ft acre-ft
Badger Coulee West and Badger Coulee
Middle
80 24 56 4,500 97,000 49,000 87,000 28,000
Badger Coulee East
66 20 46 2,700 50,000 25,000 45,000 15,000
Weighted average Total
74 23 52 7200 147,000 74,000 132,000 43,000

*Storage coefficients used:

saturated thickness above top of groundwater
0.12 0.08

Conceptual Model and Recommendations

This study has identified five hydrochemical groups based on principal component analysis (PCA)
using major ion and stable isotope data (Table 6). The groups were defined based on clustering of factor
scores for the first two PCA factors. Three of the groups consist mostly of basalt groundwaters and the
other two are mostly gravel groundwaters, suggesting that the first two PCA factors identify the
fundamental chemical signatures that are derived from water-rock interactions. One of the basalt groups,
Group A, is characterized by low 8D and §'*O values and very little or no nitrate. This hydrochemical group
is believed to be old, evolved basalt groundwater, a geochemical end-member. Wells associated with this
group tend to be deeper and are present throughout the study area, often on the slope of Horse Heaven Hills
or in areas where basalt is exposed on the surface. Group E is also a basalt water group, but these waters
are generally higher in nitrate and have isotopic signatures that indicate a significant surface water
contribution. A cluster of these surface-water influenced basalt wells are located in the Western Group, on
the west side of the study area near the Yakima River (Figure 19). These wells are typically 40 to 60 m
deep but appear to contain a water mixture that is 60-95% surface water. Water in the gravel aquifer in
Badger Coulee is mostly in Group C and D. These two gravel groups both have high surface water
contribution, but most groundwater samples in Group D have NO;-N concentration of 5 ppm or higher,
while Group C wells have lower NO3-N concentrations, sometimes undetectable. The difference in these
two groups can be interpreted as Group C being influenced by water canal leakage whereas Group D
contains water that has been used for irrigation on a fertilized lawn or farm.
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Table 7. Summary of hydrochemical groups and interpretation

# GROUP
Group SAMPLES LITHOLOGY CHARACTERISTICS LOCATION INTERPRETATION
A 8 basalt deepest wells, throughout pristine basalt water,
low NOs, low 6D end-member, probably
and 80 old
B 3 basalt intermediate Western and probably mixture of
chemistry (factor Badger Coulee  different waters
scores) Middle
C 9 gravel, lower NOs, high mostly Badger  high surface water
2 basalt SO, Coulee East, comtribution, probably
basalts are canal water, has chemical
Western signature from gravels
D 11 gravel mostly shallower  Badger Coulee  high surface water
wells, med to East, Badger contribution, probably
high NO3 Coulee Middle irrigation water, has
and Western chemical signature from
gravels
E 11 basalt, med to high NOs, throughout high surface water
1gravel med to high 8D contribution, probably

and 50
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Figure 19. Hydrogen isotopic composition (3D) of groundwater from wells in Western Group and Yakima
River.

Figure 20 and 21 show the distribution of the hydrochemical groups in the Badger Coulee East
area, in map view and in cross section. The Group C and D wells are intermixed on the south side of Badger
Coulee suggesting that application of fertilizers can have a very local influence of groundwater while all
wells likely have significant contribution from canal leakage.

The KID has emplaced two wells on the west side of Badger Coulee (northernmost wells in Figure
20), both of which are chemically similar to hydrochemical Group C, gravel water with high canal-water
influence. Water levels measured in the KID north well show seasonal fluctuations of 2.5 meters (8 feet)
due to pumping from nearby wells. It is not clear whether there is any long-term trend in these water levels
although this might be expected to change as canals are lined to conserve water and artificial recharge rates
are reduced.
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Badger Coulee East Group
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Figure 20. Badger Coulee East groundwater colored by hydrochemical group. Groups A, C, D,
and E are described in the text.
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Figure 21.Cross section through Badger Coulee East with hydrochemical groups shown at bottom of
well. A-A’ cross section line location shown on Figure 20, in which A’ is out of the figure area.
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Recommendations

Based on the geochemical data and the resultant conceptual model, we submit the following

recommendations:

1.

The geochemical data supports the conclusion that the majority of the water in the Badger Coulee gravel
aquifer was introduced either through irrigation or through leakage from the canals. If this aquifer is to
be used in a managed way for storage, it is important to track any changes in water volume in this
aquifer, particularly as conservation measures increase and artificial recharge decreases. Ultimately, it
will probably be necessary to design a recharge system for this aquifer, ideally using surface infiltration.
The transducer in KID North well should be maintained to obtain water level measurements for the
next five to ten years at least.

The water level fluctuation in KID North well shows a clear response to pumping from nearby wells,
If the pumping can be initiated in a more planned and regular way and flow rates can be monitored and
recorded, then the transducer data from KID North can be treated as observation well data in a pumping
test and used to determine aquifer properties and assess boundary conditions.

The flow of water from the north side of Badger Coulee to the Yakima River may present a unique
opportunity to enhance the flow of cool groundwater into the Yakima River during the summer months,
when the Yakima River water in this lower reach becomes dangerously warm for fish and other aquatic
organisms. This enhanced groundwater seepage might be accomplished through artificial recharge,
which would increase the head gradient and thus the discharge. This concept could be explored by
examining and quantifying groundwater flow into the Yakima from northern Badger Coulee through
analysis of well logs, water levels in wells, isotopic composition of groundwater, and detailed Yakima
River temperatures around potential discharge areas.

The basalt aquifers should be considered as a potential for future water storage projects. Because of
their extensive thickness, basalt aquifers have capacity to storage large volumes of water. The surface
water signature in many basalts in this region suggest that there is potential for aquifer recharge through
surface infiltration in some areas. In addition, faults in the region provide the potential for segmentation
of the basalt aquifers.
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Appendix A
Well Information



Table Al. Groundwater Sampling Well Information

Sample Date

ID Sampled Latitude*
Western Group
wwi43 8/29/21  46.26184
Ww37 8/22/21  46.26360
WW30 8/21/21  46.26793
ww31 8/21/21  46.26619
wwa4 8/29/21  46.26506
Ww45 8/29/21  46.26834
Ww32 8/21/21  46.27066
Www33 8/21/21  46.27078
WW36 8/21/21  46.26434
ww34 8/21/21  46.26614
WWw35 8/21/21  46.26524

Badger Coulee West Group

WWwW20 6/14/21  46.23816
WW16 6/14/21  46.23642
ww27 7/16/21  46.25742
ww4 3/20/21  46.22883
Northern Group

Ww29 7/21/21  46.33569
ww28 7/21/21  46.33562

Badger Coulee Middle Group

WWS5 3/20/21  46.22784

Longitude*

-119.54163
-119.52908
-119.52608
-119.52593
-119.52563
-119.52114
-119.52016
-119.51813
-119.51734
-119.51723
-119.51706

-119.46832
-119.46489
-119.46127

-119.44850

-119.39803

-119.39757

-119.40726

Surface
Elev

(m)

Well
Depth
(m)

122**
88.4
51.8

51.8**
62.5
61.0

51.8**
42.7
51.8
93.0
53.3

146
130**
177

311

213

54.9

61.0

Depth
to GW
(m)***

54.6
23.8

29.0
21.0

10.7
35.1
32.6
30.5

6.1

12.2

4.3

Year
EX 33

2014
1999

1990
2002

2000
2004
2004
2004

2007

2018

2013

Well
Geologic
Unit

Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt
Basalt

Basalt

Unidentified
Unidentified
Basalt

Gravel

Basalt

Basalt

Unidentified

Well Tag

BIF-446
AEL-002

AEM-768
AGH-881
AAZ-011
AEM-800
AHP-400
AKH-796
AKH-755

BAL-475

BKG-091

BCE-912

Address

17504 W Yakitat Pl, South Benton
15804 W Chandler Rd, South Benton
37602 N 140 Pr NW, South Benton
35208 N 140 Pr NW, South Benton
35402 N 140 Pr NW, South Benton
37002 N 114 Pr NW, South Benton
39304 N 114 Pr NW, South Benton
39813/4 N 114 Pr NW, South Benton
10506 344 Pr NW, South Benton
35419 N 114 Pr NW, South Benton
34821 N 114 Pr NW, South Benton

16005 Webber Canyon West Well,
West Kennewick
16005 Webber Canyon East Well,
West Kennewick
32901 Vineyard View Pr NE, West
Kennewick
10605 N Webber Canyon Rd, West
Kennewick

46304 E Drinkard Pr NE, West
Richland

46304 E Drinkard Pr NE, West
Richland

10204 Canyon View Pr NE, South
Richland



Table Al. Groundwater Sampling Well Information

(continued)
Sample Date
ID Sampled
WWw38 8/22/21
WW6 3/20/21
WWwW39 8/22/21
Wws8 3/27/21
wWw2 3/13/21
WW40 8/22/21
Ww7 3/27/21

Latitude*
46.21658

46.18968

46.21400
46.21666
46.19201
46.21306
46.22040

Badger Coulee East Group

WwWw42

Ww18
ww21
Ww19
ww23

WW26

wwiil
WWw10
wwiil
wWw9o

ww22
Ww17
WW15
wWw24
Wwi12
Ww13
Wwi14

8/24/21

6/1/21
6/14/21
6/1/21
6/16/21

7/16/21

8/22/21
4/21/21
4/21/21
4/21/21
6/16/21
6/1/21
5/27/21
6/16/21
4/30/21
4/30/21
4/30/21

46.15052

46.18161
46.16912
46.16685
46.16761

46.17358

46.17838
46.17234
46.17075
46.17202
46.16845
46.18300
46.18338
46.17172
46.16743
46.16678
46.17244

Longitude*
-119.38516

-119.37372

-119.36794
-119.36778
-119.36628
-119.36273
-119.36009

-119.31547

-119.31177
-119.30162
-119.29898
-119.29205

-119.33090

-119.31636
-119.30959
-119.30904
-119.30852
-119.30832
-119.30617
-119.30613
-119.28547
-119.30861
-119.30857
-119.30855

Surface
Elev

(m)

Well
Depth
(m)
27.4

259

61.6
76.2
142
101
130

308

137**
37.2
141
37.3

48.8

27.4
32.3
54.4
68.3
45.1
60.0
58.8
65.5
32.9
33.5%*
30.5%*

Depth
to GW
(m)***

226

36.3

43.3

102

250

13.7
76.5
25.6

16.8

14.3

7.6

8.2
36.1
37.5
26.5

Year
EX 33

2017

2017

2009

1998

2008

2014
2018
2016

2011

2005

2007

2007
2018
2018
2017

Well
Geologic
Unit

Basalt

Gravel
Unidentified
Basalt
Unidentified
Unidentified

Basalt

Basalt
Basalt
Basalt

Basalt
Gravel

Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Gravel
Unidentified
Unidentified
Unidentified

Well Tag

BIW-804

BJB-505

APT-478

AEA-586

BAR-764

BHW-647
BCA-493
BIF-938

BBJ-619

ALC-909
BCS-105
VAC-751

APK-199
BKG-085
BLD-001
BJG-524
BLD-720

Address
2004 N 543 Pr NE, South Richland

16275 S. Badger Canyon Rd, South
Richland

61310 E 7 Pr NE, South Richland
1522 N Dallas Rd, South Richland
63417 E 99 Pr SE, South Richland
11 Goose Gap Rd, South Richland
65114 E Solar Pr NE, South Richland

34106 S Glenn Miller Prairie SE,
Kennewick

22410 S 823 Pr SE, Kennewick
29404 S 944 Pr SE, Kennewick
30810 S. 959 Pr SE, Kennewick

30003 Pr SE, Kennewick

26405 Country Meadows Lane,
Kennewick

22811 S 823 Pr SE, Kennewick
27404 S. 903 Pr SE, Kennewick
27902 S. 903 Pr SE, Kennewick
27405 S. 903 Pr SE, Kennewick
29603 S. 903 Pr SE, Kennewick
KID South Well, Kennewick
KID North Well, Kennewick
27611 S. 1005 Pr SE, Kennewick
30405 S. 903 Pr SE, Kennewick
31005 S. 903 Pr SE, Kennewick
26905 S. 903 Pr SE, Kennewick



Table Al. Groundwater Sampling Well Information

(continued)
Sample Date
ID Sampled

Eastern Group

Ww1 3/13/21
WwWw3 3/13/21
Ww25 7/16/21

Latitude*

46.22603
46.21659
46.21382

*WGS-84 geodetic coordinates
** estimated based on nearby wells or owner statement
***depth from top of well to groundwater, from well log

Longitude*

-119.28791
-119.25494
-119.24396

Surface
Elev

(m)

Well
Depth
(m)

131
9.1
25.0

Depth
to GW
(m)***

37.8
4.6
15.8

Year
EX 33

2001
2014
1999

Well
Geologic
Unit

Basalt
Gravel

Gravel

Well Tag

AGM-118
BIF-407
AEL-445

Address

2001 Brantingham Rd, South Richland
415 Larkhaven Ct, South Richland
9049 W Deschutes Dr, South Richland
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Figure Al. Sample location map. Well depths, if known are attached to groundwater samples.

Groundwater samples have been placed in six groups. Detailed maps of these areas are given in

Figures A2-A7.
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Figure A2. Map of locations for Western Group wells. Western Group location shown on Figure Al.
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Figure A3. Map of locations for Badger Coulee West wells and two surface water samples. Badger
Coulee West location shown on Figure Al.
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Figure A5. Map of locations for Badger Coulee Middle wells. Badger Coulee Middle location shown
on Figure Al.



Badger Coulee East Group 7 ' 5 B et AT Legend

" Groundwater Well

Figure A6. Map of locations for Badger Coulee East wells. Badger Coulee East location shown on
Figure Al.
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WELL LOGS



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

File Ongmnal with
Department of Ecology

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

STATE OF WASHINGTON

| 0359

WATER WELL REPORT

Notice qf Intent I 6

UNIQUE WELL 1D #

Water Right Permit No

(1) OWNER: NameﬂQ"l_W_QAMQO__ Address QQQL_B_MLMM R jland)

6]
(2a)

LOCATION OF WELL: County
STREET ADDRESS OF WELL: (or nearest address) r
TAX PARCEL NO.

A jE 1/4 Sec

(3) PROPOSED USE: ﬁ Domestic O Industrial O Municipat (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
03 Irngation 0O Test Well O Other Formation Describe by color, character, size of matenal and structure, and
O DeWater the kind and nature of the material in each stratum penetrated, with at least
(@) TYPE OF WORK: Owner's number of well (if more than one) one entry for each change of information Indicate all water encountered
W New Well Method MATERIAL FROM TO
0 Deepened O Dug [0 Bored W
O Reconditioned O Cable O Drven ;kf T4ct g S
D Decommussion R Rotary O Jetted 14 T AN e L]
(5) DIMENSIONS: v Diameter of well & . rt inches (J'de)r i SLL(A_&) ZM LI. l L
Dnlled %Lfeet Depth of completed well l’/l% Zf') ft .,5t th ' 7\ 7\’
(6) CONSTRUCTION DETAILS Dﬁl ‘,5 LHM 1’ 13

Casing Installed:

YA
Welded (;2 - pam from F L #to =X
Liner installed * Diam from ﬂ to
Z] is * Diam frome==, ﬂ to

Tazt

Pose & Black

{0 Threaded
WYes ONo

Saw)

Perforations:
Type of perforator used

/% in by
Mpeﬂoranons from __ ZQQ ft to ZS

SIZE of perforations

e I Btechiie
ase (T Bla k.

Screens: OYes w No ([ K-Pac Location

Manufacturer’'s Name

Type Model No

Diam Slot Size from ft to ft
Diam Slot Size from ft to it

Gravel/Filter packed: [1Yes QNO O Size of gravel/sand

ft to ft

Material placed from

2 '( OF ECO/
/QQ Becewed fF \

Surface seal: S D owhat depth? }q ft
Matenal used in seal m l

Did any strata contain unusable water?
Type of water?
Method of sealing strata off

’/ )
OYes ON
= De(:)th of strata [\ m 2 &' lu}
(4N Q
N 7

)

PUMP: Manufacturer's Name
Type HP

NED:

®

WATER LEVELS: Land,
Static tevel
Artesian pressure
Artesian water 1s controlled by

urface elevation above mean sea level
ft below top of welt  Date

Ibs per square inch  Date

{Cap, valve, etc)

Work Started ll‘)ng l Completed /):)L) D/

WELL CONSTRUCTION CERTIFICATION:

()

WELL TESTS: Drawdown 1s amount water level 1s lowered below static level
Was a pump test made? O Yes ONo If yes, by whom?

Yield gal /min with ft drawdownafter____ ______ _hrs
Yield gal /min with ft drawdown after hrs
Yield gal /min with ft drawdown after hrs

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

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

Baller test gal /min with_ ft drawdown after hrs
Airtest gal /min with 2 Q ft drawdown afterzhrs
Artesian flow gpm Date

Temperature of water Was a chemical analysis made? [JYes [ No

FCVY NDAN-1-20 {11/QR)

| constructed and/or accept responsibility for construction of this well, and its
comphance with all Washington well construction standards Matenals used

and the information reported above are true to my best knowledge and beltef

Type or Print Name _¢ I(lﬂ_ MéLLLZj License No 242[

{Licensed Drniller/Engineer)

Tranee Name

/\ E /
4P
Addressl , K

ESont NOA)EL&QMg@M;;ml

(USE ADDITIONAL SHEETS IF NECESSARY)

Ecology 1s an Equal Opportunity and Affirmative Action employer For special

accommodanon needs, contact the Water Resources Program at (360) 407-



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




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

WATER WELL REPORT

.. Original & 1" copy - Ecology, 2™ copy ~ owner, 3™ copy - driller
tE

CURRENT

Notice of Intent No. kiE ]8A0O)

3 §Tatd
PRAAIMESD or
ECOLOGY - 1
Construction/Decommission (“x” in circle) Unique Ecology Well ID Tag No. BI 4 ‘7'07
& Construction Water Right Permit No.
O Decommission ORIGINAL INSTALLATION Notice Property Owner Name Y A v
of Intent Number
Well Street Address_415 _bkarKhaven
PROPOSED USE: &’ Domestic O Industrial O Municipal : .
O DeWater O Irigation O Test Well O Other City R ' c'k Ia*\d County (B@H‘)Lbl‘\
Locatio 1/4-1/ 1/4 Sec Tw R @ ircl
TYPE OF WORK: Owner’s number of well (if more than one) IS_Q @ 3& eﬂ xw;;M c‘;cn:
B&'New well 0 Reconditioned Method : O Dug O Bored O Driven .
O Deepened O Cable & Rotary O Jetted Lat/Long (-Ss tr Lat Deg a9 Lat Min/Sec
DIMENSIONS: Diameterof well _{p inches, drilled 30 _f. Still REQUIRE .
Q D) Long Deg Long Min/Sec
Depth of completed well 5 O ft. g
CONSTRUCTION DETAILS Tax ParcelNo._ 13 9930 A0002062
Casing elded ” Diam. from '/‘:L ft. to ; ? ft.
Bsstalipnz [ Lcintalled o A from i ft CONSTRUCTION OR DECOMMISSION PROCEDURE
O Threaded Diam. from ft. to ft. ) J ) ) s
Perforations: 1 Yes B No Formation: Descnpe py color, character, size of mtenﬂ and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change of
e ol pertolitor desd information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs in. by in. and no. of perfs from ft. to ft MATERIAL FROM TO
Screens: ®'Yes O No [PAK-Pac Location 2.2 ’TOPSO.\\ Q '3
Manufacturer’s N : laﬁ L4)7)a) 3
» i i, —cp W\ S pind J QA0
ype J&L.d__u,;a_,L___ S
Diam._c {1 Slotsize /g from__ A4 ftio NG ft. %Taoel = Soemd an ( ? Q
Diam. ~_ Slot size from ¥ ft. to ft.
Gravel/Filter packed: O Yes @7No O Size of gravel/sand
Materials placed from fl.to ft.
Surface Seal: Yes 0O No To what depth? 2 Q fi.
Material used in seal ﬂ—(rA fou f\ <
Did any strata contain unusable water? O Yes 0 No
Type of water? Depth of strata
Method of sealing strata off
PUMP: Manufacturer’s Name
Type: HP.
WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level . S ft. below top of well Date
Artesian pressure Ibs. per square inchr Date
Artesian water is controlled by
(cap, valve, etc.)
WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? O Yes R If yes, by whom?
Yield: gal./min. with ft. drawdown after, hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs. |
Recovery data (time taken as zero when pump turned off) (water level measured from well /\/\_' ECniOG},\
top to water level) e N
Time Water Level Time Water Level Time Water Level / S Red \
P e B | 11“\k \
U /
Date of test e,\e#
Bailer test gal./min. with ft. drawdown after hrs, \ %WQ
Airtest 30 +—pal /min. with stem set at 2 i ft. for g hrs. -
Artesian flow gpm. Date

Temperature of water § Zo Was a chemical analysis made? O Yes @16

StartDate S - 1 T-QoIY Completed Date &S 2 )~ XY/

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

ﬁ)rillcr O Engineer O Trainee Name (Print)

Drilling Company : _Pt¢

Driller/Engineer/Trainee Signature

Dy 1li he T
Address o)™

2
City, State, Zip Buaban K Wn

Driller or trainee License No. / ZZ"{
If TRAINEE,

Driller’s Licensed No. / 9‘ ? L/

Contractor’s

Registration No. z 2[ PI;LID 9,388 Date __( ; = ‘Ll L 20/7

Driller’s Signature W yf M

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

) ! ‘CURRENT :
giﬁzﬁg_ﬁgk};mﬁ “ﬁi ,E D‘Iotlce of Intent No. L{/' E 3 / g 87 50
Unique Ecology Well ID Tag No. B K & O 7/

" Construction Water Right Permit No. _ i
Decommission ORIGINAL INSTALLATION@stic¢ Ecology  Property Owner Name /142 1/ e avd .

of Intent Number Central Regional Ofiice
24 Well Street Address / & OS5 ﬂ/ % ‘36‘3"3 CAANOR @ d

PROPOSED USE: & Domestic O Industrial [0 Municipal ; g , ) :
O DeWater O Irrigation O Test Well O Other C[ty Qﬂ/%ﬂ/cl‘;'cilgty 8%3794-/
Locati 4-1/4+ ¢ & B Twrlp/ RAZEEM
TYPE OF WORK: Owner's number of well (if more than one) atloﬁ_g]/ 2 MG Sed i‘ i W;;M c':;:
X New well O Reconditioned Method : O Dug O Bored O Driven :
O Deepened O Cable [ Rotary O Jetted Lat/Long (5 tr Lat Deg e Lat Min/Sec
DIMENSIONS: Diameterof well &’ inches, drilled 4Qé fi, Still REQUIRED
Depth of completed well BS Q ) LongDeg  Long Min/Sec
CONSTRUCTION DETAILS Tax Parcel No. / 9\ g’ CZ iz 3 el 3 g 5[3 &0 ‘3
Casing M Welded ﬁﬁ Diam. from Z ﬁ ‘"M‘
e ,j g - & CONSTRUCTION OR DECOMMISSION PROCEDURE
Perforations: O Yes No Formation: Describe by color, character, size of material and structure, and the kind and
’ ) nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs in. by in. and no. of perfs from fLllo__ A MATERIAL FROM To i

Screens: O Yes ,'E'.:No O K-Pac Location gM (24 2 g'
Manufacturer's Name — SzL—zI CMY v?g g, ‘é g o
Type . odel No. = e oA 5\'/_/%(;‘(_14.‘_/’6( Z' S | &

o < o . to § Coahsi Gpaysb. 0 | 6 T |/ 2.
Gravel/Filter packed: O Yes & No. O Size of gravel/sand (M Gﬂwe [\ re 3 [‘ i@-
Materials placed from fl. to ft.

Surface Seal: @ Yes O N To what depth? ,Z,& fl.

Material used in seal erloniTe .

Did any strata contain unusable water? O Yes H\No

Type of water? Depth of strata

thod of sealing strata off
rUMP; Manufacturer's Name

Type: HPF.

WATER LEVELS: Lnnd-su;face elevation above mean sea level ft.
Static level 70 f. below top of well  Date

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 levél
Was a purnp test made? O Yes ﬁ No  Ifyes, by whom?

Yield:_ gal/min. with_ fi. drawdown after hrs.

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

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

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

top to water level)

Time Waler Level Time Water Level Time Water Level

Date of test

Bailertest___gal./min. with fi. drawdown after hrs.

Airtest Z gal./min. with stem set at ? & fi. for / hrs.

Artesian flow g.p.m. Date

Temperature of water é & Was a chemical analysis made? [ Yes % No : £ = V4
Start Date :Z—@g[ Z{Z o Completed Date _dcst 3/ .

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for c;nstruclion of this well, and its compliance w/ith all

Washington well construction standasds. ff‘ erjals D&d egd the ipformation reported above are tr bcstskn ledge apd belief. /

MD;illcr O Engineer O Trainee Name ( ‘ 4 : 2 Drilling Company f’ Iﬁ/x'l(/a/
s1/Engineer/Trainee Signature ; Q .41

- .«ter or trainee License No. g\ 9 9—’0 City, State, Zip

If TRAINEE, Contractor’s . y
Driller’s Licensed No. Registration No. .:2
Driller’s Signature Ecology is an Equal Opportunity Emfiployer.

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

WATER WELL REPORT

Original & 1 copy — Ecology, 2™ copy — owner, 3! copy — driller

TEPARTMENT OF

ECOLOST™ Construction/Decommission (“x" in circle)
Construction

[] Decommission ORIGINAL INSTALLATION
_~Notice of Intent Number

PROPOSED USE: 2 Domestic O Industrial [0 Municipal
[0 DeWater [J lmrigation O Test Well O Other

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

New well O Recondi:ioncd Method : O Dug [ Bored
[0 Deepened [ Cable =HTotary

O Driven
[ Jetted

DIMENSIONS: Diameter ofwen Fighies drlllcw
Depth ofcomplettd we!

CONSTRUCTION DETAILS
ég * Diam, from Z fl. to 5_2@

Casing Welded
Installed: ,E’Llncrinstnlled " Diam. me ft. to
O ﬂargakd ; " Diam. Frol ft. to

Perforations: /Z'Yes

Type nfpcrlora r ysed

Saw Cot

SIZE of perfs 6 in, by . and no, of perfs ﬁonm
Screens: [] Yes [ K-Pac Location

Manufacturer’s Name

Type Model No.

Diam. Slot size from ft. ft.
Diam Slot size from A ft.
Gravel/Filter packed: O Yes /E/Ne Size of gravel/sand
Matenals placed fmm ft to fi

= s
Surface Seal: YLS \4Imﬁ:h.pl]>’J 2 [ 2 fi.
Material us:.d in seal {’ A s

O Yes

Depth of strata

Did any strata contain unusable water?

Type of water?

Method of sealing strata off

CURRENT

Notice of Intent No. W ’% O q ci;) L"
Unique Ecology Well ID Tag No. ‘75 Iw %Oq |

Water Right Permit No. ‘)# =

Property Owner Name
Well Street Address
City ‘é County

Lomtion’j_WlM 4 Sec I;LT\W 8 R 21‘ Z EW\! =

(s, t, r Still REQUIRED)

WW M [
Lat/Long
Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax parcel No. (Required) l 2 J 2_8 z = l‘QQH_Q QC’Z 'Dd'a

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

_MATERJAL FROM

Shil O 171
— BIAck BASATS [JI 760
R e IASA T 370
BiacE oAsn 1 3KC
BR AT I 1 350

=z 4 Fi P | a4
PUMP: Manufacturer’'s Name L:) /ﬁ Cf {jﬂ% /f 3 ‘?{) ‘:130
Type: H.P. v
WATER LEVELS: Land-surface elevation above mean sea level ft. 7_/;/\) C/ﬂ‘f W.?(‘j ‘7’3@
Static Jevel_15) 19 @ below top of well  Date D17
Artesian pressure Ibs. per square inch Date ls /[) d c /ﬂ_,l-/ (f X& 5 ‘/a
7 i

Artesian water 1s controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
O No

ft. drawdown after hrs

Was a pump test made? [J Yes If yes, by whom?

Yield: ral./min. with
Yield: gal./min. with
Yield: pal /min, with

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

ft. drawdown after hrs.

fl. drawdown after hrs.

Time Water Level Time Water Level Time Water Level

Dafeofitest; . -

Bailer 1 gal/min. with ____ rawdown 'lﬁu hrs
Aurtest< gal./tmn. with stem set hra
Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [J Yes [ No

NS

ﬁ/m(oﬂsfalr 775 K32
M=z E5¢ [R 30 R
Yo L ZSO

&Q CK @ A /7‘
Bt end BATFTF#
— BIACK BAsATF
ol g

7A7ack (3',499 77
»D/ﬂ-c B fs@ms 790

620
AT 3
Cxé
£90
7%

7735

Start Date é Z l z Completed Date 2 '--2 '1 2

WELL CONSTRUCTION CERTIFICATION: | constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
conqlrymn standards. Materials used and the in forma%ion reponed above are true to my best knowledge and belief.

e ol

_ﬂ Driller [J Engineer [] Trainee  Naipg AOU (C/]"‘
Y P 2 C—_k

Drilling Company _R.W. COX DRILLING LLC.

Driller/Engineer/Trainee Signature ) £+ Address P.0. BOX 5324

Driller or trainee License No. o 7 ’5 ~ 2 City, State, Zip BENTON CITY, WA 99320
L = =

IF TRAINEE. Driller’s License No: Contractor’s

Driller’s Signature

chistration No.  RWCOXWCS40DU _ Date /2016

ECY 050-1-20 (Rev 02-2010) To request ADA accommaodation mcludu
at 360-407-6872. Persons with impaired hearing may call Washingto

Central As

m

JUL 1

wmaﬂv impaired, call Ecology Water Resources Program
s:f 'with speech disability may call TTY at 877-833-6341.

z .l'

Dept of Ecology

gional Off ice




File Originat and First Copy with

Department of Ecology STATE OF WASHINGTON

Second Copy - Owner's Copy ;1 >
Third Copy - Driller's Copy

(V)

WATER WELL REPORT

Start Card No, 7/ 2C 37
UNIQUEWELLID.4 A £/ § &6

Water Right Permit No.

fi OWNER: Name QM& IGLQSJL@V\

Address, (_Q‘D \\4 F %Oh}r Q& Pewi &A'\'&JV\C( ‘L)D,

(2) LOCATION OF WELL: County (\1\,&/\«‘\-0 w1

Le i)

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

ME St iasee 1 1 G @RQZ&E‘WM
$N>\——1ﬂ9!a"t‘ 1200

L

WATER LEVELS: Land-surface elevation above mean sea level

ft.
ft. below top of well Date g -29 "2 g

Ibs. per square inch Date

®

Static level
Artesian pressure
Artesian water is controlied by

(Cap, valve, etc.)

WorkStarted_Z~ 24 19 7 . Completed 7-27 19 ¥ .

WELL CONSTRUCTION CERTIFICATION:

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

()

Was a pump testmade? J Yes O No Ifyes, by whom? “s

Yield: @'f‘ gal./min. with — ft. drawdown after / hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.

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

Time Water Level

@it Oy tir Kofary—

Time Water Level Time Water Level

Bailer test gal./min. with ft. drawdown after hrs.
Airtest gal./min. with stem set at ft. for hrs.
Atesian flow g.p:m. Date

Temperature of water 1 20 Was a chemical analysis made? O Yes ﬂ No

ECY 050-1-20 (7/97)

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

NAME “’“‘P\e A Dh\\\hamx

(Person, Fim, or Corporaﬂan) (Type of Print)

Address D;Og \/O \ljﬂd\ﬂ \Q,M ¢ B@/&Lb@"‘y( w
(Signed) ;.,7/4 ﬂ %’“’e License No. _| Y a&

iy NOT PRI 2S5 B b

(USE ADDITIONAL SHEETS IF NECESSARY)

et
e
O
o
Q
(14
2
L
=
=~
c
o
g (3) PROPOSED USE: B Domestic O Industrial O Municipal (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
— D Irrigation [ Test Well O Other Formation: Describe by color, character, size of material and structure,
""U' O DeWater and the kind and nature of the material in each stratum penetrated, with at
- least one entry for each change of information.

E (4) TYPE OF WORK: Owner's number of well (if more than one) v 9 inormat
3 g’gew welld gelgod: 0 Bored MATERIAL FROM TO

eepene ug ore: g 4 7 7
'E O Reconditioned O Cable O Driven o~%¥ T o0 Ses & o’ & .
— O Rotary O Jetted ,@/‘o /’\"e 1 ﬂ’cc-;unﬂ‘/, ed 6’ ! / é O
g (5) DIMENSIONS: Diameter of well (@ inches J 5w LT

L3 ’
b Drilled ﬂLfeet. Depth of completed well 4 /'2§ ] ft. 'Al .4 /ﬂoé ﬁ’//‘f e /7 / (ﬁo 522
- - -
o) (6) CONSTRUCTION DETAILS ﬂz_;:d_&e»d Loay LGosalt-132 2 | Yo 7
— Casing Installed: 6 T L re Fe e sa’ /7~ Yo |l yas
2 M Welded - Diam. from_ O rwlbC __wf (icn 7o)
o O Liner installed " Diam. from ft. to ft.
o O Threaded " Diam. from ft.to ft.
el - 4
(131 Perforations: X Yes O No
(] Type of perforator used SA S
Q SIZE of perforations ){{ in. by .3 in.
‘l-c_. 40 perforations from .2 £5~  ftto_ Y AS .
— perforations from ft. 10 ft.
‘E perforations from ft.to ft.
o " AT m
— Screens: O Yes No = %o
(- / 2N = e
(IR Manufacturer's Name / I o
S QP e ModeiNo. At e —
— Diam. Slot size from fi.to ft VS AV =l \% —3 S
o) Diam. Siot size from ft. to ft. \¢u :cé Q(‘\/’\
| co
= Gravel packed: O Yes @ No Size of gravel B 2 31cea \%: > *
T ED J 1333

N Gravel placed from ft. to ft.
@ : nF'JJlBTME\n T Y-V
o Surface seal: W Yes O No To what-depth? 26 WELL DRILLING UNIT o
o Material used in seal ___(F-put Fopm. €
P, Did any strata contain unusuable water? O Yes 0O No
g’ Type of water? Depth of strata
b Method of sealing strata off
O
Iﬂ (7) PUMP: Manufacturers Name
Y Type: H.P.
o
L =
c
£
il
[
o
o
QO
(]
Q
=
-

18

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




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

Flie Originel and First with
Department i

Second Copy
Third Copy — Driller's Copy
=

T WATER WELL REPORT

STATE OF WASHINGTON

s cwanel DADGC

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

) _owen: v LGNS (SRS o L2803 5 703 PR R 723

(2) LOCATION OF WELL: Courey _l)eh*ﬂ'\/\

wdwd T 295

(2m) STREET ADDRESS OF WELL {of neamsst acirass)

A f st
(3) PROPOSED USE: ¥ IDﬂmﬁlic Industriat — Municipal (] {10} WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
8 Dowme': Tost Well ] Other O Formation: Dascribe by color character, saze ot matenal and structure, and show thicknees of it
nr\dhhndlrdnﬂumﬂlhmlhmlnummmw with &t lsast one entry ior e,
. ' cha of Inkormation.
(4) TYPE OF WORK: Qwner's rumber of well ot = =
Abandoned Newwsll M. Method: Dug Bored [ ¥4
Desperes T Cable J Driven ] LIl 1 t? Sut:‘./ o é.
Raconditioned (] Rotaryyt) Jetted [ [=
(5) DIMENSIONS: Dianeior of we inches. e Saod Td 6S [Z(
oried_D2 L tuet. Owptrof compietnd wat . { "

(6) CONSTRUCTION DETAILS:
Casingiwtatted: £ - pam, mﬂém o 2(R .
g:!d " Diam tom nio fn.

instaliad
a

Diam. from ft to L&

Ofowel | TaMd T4t o (1 =74

Pertorations: Yes [

Q242

o i
Type of performtor used
SIZE of perforations in. by
perforations from Lo
perforations from o
perforations om ft. 0

23

ALY

Scresns: Yes [ No ﬂ
Manuiacirer's Name

Troe
Diam. ___  Siot size from
Diam. _ _ swtaize from

Model No.
fi.lo LA
i to 1.

[2e5a (€ Rl k Toru'fr?pq
LLFK e d

)

Py -]

IRV

Gravel paciced: Yes [ ] Noﬂ Siza of gravel

Gravel placed from

-

=

i to
: A
e I e S

Ul K TTS8

DEN:TF;'E-\" v "I fJGY

Oid any sirata contain unusatie waser? Yes (] no [
Type of water? Depith of strata

CENTRAL REGIUR T, #ICE

Maethod of seading sirats ot

3

PUMP:  mManutacturer's Name
Type:

H.P.

—_—

(8) WATER LEVELS: Land-surtace elevanon

maan saa lavel .
Static laved 26 It below top of well Dite z-— : Et‘
Altbsian pressun Ioa. par square nch  Data

Arsbaan water o cormroled by
ICn.viT‘.n:i

Work Started Z—ZE( 19 Compioted Z“Lﬁ 1@

(9) WELL TESTS: Drewdownis AMeunt water lavel i3 lowered below static level

Was a pump test mace? Yes (] No[]

I yes. by whom?
Yield: gal./mn. with

H. drawdown afer

hry.

Hmmdulmukmnmmpumpmrmdon(wmwmhomnﬂ

ECY 050-1-20 (0%3) - - 1

10p 1o water leved)
Time Wiher Lovsl Tine Water Lavet Time Water Lovel
Daie of test
Bailer towt ./min. with f. drawdown afyer hrs.
Airtest Oal/min, with stem set at L for 3 hvs.
Artesian Now gP-m. Date

Ternpersiure of waker Vhsad'umcdmlymrnnd-? YuD NuD

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or Accept responsitility for construction of thig weoll, and its
compliance with ail Washingion well construction standards. Materials used and
the information reported above are e 1o my by

) pige and beliet.
NaMe L2 1SaA I_o_é.’ { v,_ A
PERIGN FINIE OR CORPORRTIGRT TPt on Pk

% L) A 7 D

Address M A Y IR L e
4z

o N JBE= G
)
.'_"‘,: / P o -7_3_:.( 19?&’

{(USE ADDITIONAL SHEETS IF NECESSARY)

Ecology is an Equal Opportunity and Affrmative Action employer. For spe-
cial accommodation needs, contact the Water Resourcas Program at (206}
407-6800. The TDD number is {(206) 407-8008.




File Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drilter's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application Ng

Permit No. ..

(1) OWNER: Name...Di1ape - Gme:p. ............

Address.. P,..0,.. Bo}gg_i@,-. Hennawick, iIn.,.99336

(2) LOCATION OF WELL: county Benkon

S s see 10 .8 N.RZS_ww.

ort Plat

ring and distance from sectlon or subdivision corner Sh

CETETT

Domelnc]p Industrial [ Municipal []
Irrigation [ Test Well [J Other [m}

{(3) PROPOSED USE:

(10) WELL LOG: e+

Formation: Describe by color, character, suze of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at ieast one entry for each change of formation.

Was a pump test made? Yes K} No [0 If yes, by whom?..T.thpSO.n...

Yield: 2 gal./min. with 1] ft. drawdown after [, hra.
1] »n . "

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

Timae Water Level | Time Water Level

Time Water Level

Date of test B e} 2om PG

WELL DRILLER'S STATEMENT:

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

NAME.....B..&....‘H..Drillig... .

Pernon, firm, o corporation)  (Type or print)

Address. Rt .3 Box 33654 - Kennewick, Wn.,99336

et 2L Mis LA

-
S
(o]
o
{
(24
[
= (4) TYPE OF WORK: {mersnumberotwen ey e
_2 New well i ¢ Method: Dug [m] Bored [ Sand 0 5
= Deepened ) Cable #& Driven O Foall “ravel _ d g
': Reconditioned [ Rotary (1 Jetted [ Hma srave ?D) =5
arcpa,; and f_-;'."-'.LVeJ.
O (5) DIMENSIONS: Diameter of weil .......5....... inehes. | Clay and_sand 5z | 40
g Drilled....1 20.......ft. Depth of completed wen.. 120 ... - | BiTE 40 66
- ) S8i.t scme gravel 60 75
g {6) COI?ISTF‘UCTION DETAILS: | Silt 75 g T_ -
s Casing Tsdtglled: B g:“"- :;:‘“ ol :: :2 104 :: Cobbles and boulders 21 26
Threaded ] ... " am. m ... Bt IR 1 N =

— : Silt 86 100
E Welded E ................ Diam. from ftto e 1. Gravel T S1us 100 ]20;
Q Perforations: vesg Nog
-l-c-l Type of PErfoTALOT UBSd..... ot e e
S SIZE of perforations ... .. in. by .
..9_ wervemmnee. perforations from ..o £ tO
=] ... perforations from ... ft. to ...
g reerereere porforations from ... ft. to ...
8 Screens: ves B nNe D) o
] Manufacturer's Name. H’ydrnphi lic T = - \J
D Type...Pl-agtd et Model NO...cmroesrveemcsennees — po
Q Diam. .o Slot size ... frOM ..cocee. £t 10 e £ — = -
S Diam. ...5.. . Slot size . QQ1.3trom ..1OM 1t to 114 te
> L 3 —_
- Gravel packed: ves g NoX  Sizeof gravel: .o, ;o Y
g Gravel placed fTom ......ccvvccnennes 220 e EE [ -
- — = —
E Surface seal: Yesf§l No[ To what depth? ]8 ................ ft. { i
g Materia! used in seal . Bentooaite '

Did any strata contain unusable water? Yes [ No o
|6 Type of water?.. ... Depth of stratd....ccoocevecveericmnenes _
= Method of sealing strata off..................
3 (7) PUMP: manutacturer's Name
0 L < ORI . HP
©
> (8) WATER LEVELS: [poiswieection 4
g’ Static level 2 et below top of well Dlt&j 4 12/29
~  Artesian pPressure ... 1bs. per square inch Date.....u
8 Artesian water is controlled by.. ey
Ll

. D d is t ter 1 1 is -

o) (9) WELL TESTS: lowered below static level Work started. .92 1002, Compieted..d.. TGy 189...
L =
c
a
£
"g
Q.
@
(]
Q
=
[

Bailer test.......... gal./min. with......._tt. drawdown after............hrs. (Well Drillery
Artexian flow e p 0. Date
Temperature of wWater............ Was a chemical analysis made? Yes [ NoJg | License No...... 001-16 ........................... Date......~ .. =12 _ .. 19.?.9..
(USE ADDITIONAL SHEETS IF NECESSARY)
&5

ECY 050-1-20



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

= WATER WELL REPORT cumreNT (o )25’& L((?

,m Original & 1* copy - Ecology, 2™ copy — owner, 3™ copy — driller - Notice of Intent No.

El i“l ‘I)l ll‘lé‘ I‘; -

Construction/Decommission (“x” in circle) Unique Ecology Well ID Tag No. Ny
PXConstruction 7 LY E B Water Right Permit No. ‘ ﬁ55’#
O Decommission ORIGINAL INSTALLATION Notice Property Owner Namé ] Zﬁllﬂfb K‘flc (%

of Infent Number Well Street Address 7»1‘302 S0 23 PRSE

PROPOSED USE: & Domestic O Industrial O Municipal

O Dewater O Irrigation O Test Well O Other - C]ty County
: Location __. 1/4-1/4{f=A/4 Secz TW@RZ@ e
TYPE OF WORK: Owner’s number of well (if more than one) : - ) ne
#{ New well O Reconditioned Method : O Dug O Bored O Driven
O Deepened 0O Cable X Rotary 0O Jetted Lat/Long (S tr Lat Deg - Lat Mm/Sec
DIMENSIONS: Diameter of well he d illed ft.
iameter of well _ (> _ inches, dri _LM Still REQUIRED) LongDeg ____ LongMin/Sec -
Depth of completed well / L

CONSTRUCTION DETAILS : Tax Parcel No. / o~ /D/ é% o002 .

Casing B Welded (PQ ”  Diam. from 4\ ft. to \Tﬂl/z_ﬂ

Installed: O Lincrinstalled _____ " Diam. from fto £ CONSTRUCTION OR DECOMMISSION PROCEDURE
: O Threaded | ” Diam. from ft. to ft

Perforations: O Yes BF Mo Formation: Describe by color, character, size of material and structure, and the kind and -

’ ) nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used _— information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs ___in.by_ in. and no. of perfs from ft. to ft. MATERIAL FROM TO
Screens: O Yes X No 0O K-Pac Location ‘ﬂ;’/&f # )/”,\/) o /4/
Manufacturer’s Name TS LLE ay J/ 2 3
Type Model No. P 1 = .
Diam. Slot size__ from : ft. to ft. Topnr FTE 2.3 ZQ
Diam. Slot size from : fi. to R | s T A W) 32 | é’ 7z
Gravel/Filter packed: O Yes B"No [J Size of gravel/sand TP s p T A 2/ .
Materials placed from f. to ft. o g 2 T # 'z, 7 msawdls | o : S8 .

\
Surface Seal: M Yes O No To wharge%'? AR é‘-z,ﬁ - T </ T 7 "78. gt 1 o)

Material used in seal f)’[/‘/fWTé—_ £ < )7/‘// T2 sy st 4 e A o 7 s /3 2

Did any strata contain unusable water? 0O Yes & No AR )7,__4) Ao - J ga /2 5"’
Type of water? Depth of strata : THrr  5oFnp) / GvEl w0 | 05 427 %
Method of sealing strata off’ . -

PUMP: Manufacturer’s Name

Type: ) HP.

WATER LEVELS: Land-surface elevation above mean sea lcvcl ft.

Static level ol 5 . ft. below top of well Date 82 :220 ? 2L 2 Onn @ yi 20

Artesian pressure Ibs. per s.quare inctr Date /' M0 AP @ / ‘_{ O

Artesian water is controlled by XIS s V/’i -2 Pi) ) /4 O 5—&% -
WELL TESTS: Drawdown is amount water level is lowered below static level /Q Rds. <C"

Was a pump test made? 3 Yes B No Ifyes, by whom?

_ |/
Yield:_____ gal/min. with’ ft. drawdown after hrs. { ME .
, . Sy |

Yield: gal /min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs. (%x
Recovery data (tyme taken as zero when pump turned off) (water level measured from well [T - _ . = —— - .. - ,_\(gﬂ__ - 4. -
top to water level) ‘JC:..E/Q LR
Time Water Level Time " Water Level Time Water Le\fcl 4 v '(’:A v
k : /ol\ rG@
: = el

- ! iy C
Date of test B q‘q £
Bailer test gal./min. with ft. drawdown after hrs. . \ “’ ' <
Airtest /50 galmin withstemsetat __ /£ &0 ffor  Z hrs. \ % %{S\C
Artesian flow- g.p.m. Date \-«w
Temperature of water __- Was a chemical analysis made? O Yes } No : £ " ; . y.

Start Date 5/9-9/ o) Completed Date

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

Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.
XDnller 0O Engineer [ Trainee Name (Prmt) gﬁ X291 Sj %ﬁ EL Drilling Company / ZZ / A-/ /

Driller/Engineer/T! rainee Signature /_\\‘ % —= g Address =2 5’05_ I/‘/ C o v, /-27')/ [ -

Driller or-trainee License No. / % ﬁ‘ / City, State, Zip /DA{C‘O /‘/ fia 743 (@) /

If TRAINEE, Contractor’s

Driller’s Licensed No. Registration No//jlfﬂh/} / ?3 &K Date 54’ 2 /0 2

Driller’s Signature

Ecology is an Equal Opportumty Employer.

ECY 050-1-20 (Rev 3/05) The Department of Ecology does NOT warranty the Data and/or Information on this Well Report.



ja WATER WELL REPORT

Original & 1* copy — Ecology, 2" copy — owner, 3" copy - driller

DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x

tatg of Washington
Construction
[C] Decommission ORIGINAL INSTALLATION
Notice of Intent Number

“on

in circle)

PROPOSED USE: [J Domestic [ Industrial O Municipal
O DeWater 'il Irrigation [ Test Well [ Other

TYPE OF WORK: Owner’s number of well (if more than one) 3

[J Reconditioned ~ Method : ] Dug [0 Bored  [J Driven
Deepened [ Cable [FRotary [ Jetted

| New well

DIMENSIONS: Diameter of well |6 inches, drilled _L43_ #t
Depth of completed well 192 g

CONSTRUCTION DETAILS
Casing '@ Welded fé * Diam. from _t fi. to {qg ft.
Installed: [ Liner installed ” Diam. from fi. to fi.

[ Threaded ” Diam. From ft. to fi.
Perforations: [] Yes £ No
Type of perforator used
SIZE of perfs _____in.by ____in. and no. of perfs from ft. to ft.

Screens: [x Yes [J No 'ﬂ K-Pac Location __/ 2{z”
Manufacturer’s Name Ailey Servaen s
Type Srain/ess st Model No.

Diam. [ft Slot size EQ from [Zi fi.to / fz fit.

Diam. Slot size from ft. to fit.

Gravel/Filter packed: [J Yes JZ No Size of gravel/sand

Materials placed from fi. to fi.

Material used in seal
Did any strata contain unusable water? O Yes &No

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

Surface Seal: $ Yes [J No_ To wl::;zth? lﬁ ft.

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level fi. .

Static level ‘Lg ft. below top of well  Date q tof! %
Ibs. per square inch Date

Artesian pressure
Artesian water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ Yes [ No Ifyes, by whom? a
Yield: [50 gal./min. with 25 i drawdown after ! hrs.

Yield: E_gal./min. with & ft. drawdown after __/___rs.

Yield: 380 gal/min. with 4 f. drawdown after A b

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

Time Water Level Time Water Level Time Water Level
l 124

2 420

Date of test ‘7[14 l { 8

Bailer test gal./min. with ft. drawdown after hrs.
5 L N

Airtest ZCD gal./min. with stem set at ls‘g fi. for _ 2~ _hrs

Artesian flow g.p.m. Date

Temperature of water Q l Was a chemical analysis made? [J Yes JZ’No

CURRENT

Notice of Intent No. Wé?li‘f [ g

Unique Ecology Well ID Tag No. /ZL [7[)0 {

Water Right Permit No. ﬁ

Property Owner Name K—(M'CW)‘C’C l’rﬁg_a/m/' D/~3 /H‘Cf-
Well Street Address
City Rennewcfe County E)’CW/'U'/\

LocationSE 1414 AE1/4 Sec |6 Twn XN R2ZC EWM &L

(s, t, r Still REQUIRED) Or
wwM []
Lat/Long
Lat Deg Lat Min/Sec _____
Long Deg Long Mm/Scc
Tax parcel No. (Required) ! = ° ’ I égg ’OZOOC"OO{

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 entry for each change of information. (USE ADDITIONAL
SHEETS IF NECESSARY.)

MATERIAL FROM TO

silt, send, small graul G 24
Cepunted  gran : z9 £x
| sl / mudium  gpaunl 6% 6%

medivn gron (Cwnter) 6% 1 54

(hence send 6%~ 169)

Rleck hasalt i 154 143

Dept of ;:M.Q.,g‘,ﬁ

Central Regianal ffice

Start Date 5’[ ZXI 18 Completed Date ” Z l ’S{

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

Drilling Company & /ut St e'ﬂh«'pmscs N

& Driller [J Engineer [] Trainee Namg (Print ) ]D{MK U hantvn
Driller/Engineer/Trainee Signature / Ae—dr o~— Address 2014 Fathke  lop
Driller or trainee License No. 3 (5 & City, State, Zip _ Rich land ; , WA 94354

IF TRAINEE: Driller’s License No:

Driller’s Signature:

Contractor’s

_ Registration No. EU\J\E‘{J\[ &]L}AO\M Date /2/‘+ // g

ECY 050-1-20 (Rev 02-2010) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program
at 360-407-6872. Persons with impaired hearing may call Washington Relay Service at 711. Persons with speech disability may call TTY at 877-833-6341.



WATER WELL REPORT

oI Original & 1™ copy — Ecology, 2™ copy — owner, 3™ copy - driller

(Efgr?sirﬂuﬁctEOHIDecomm1ssum (“x" in circle)
JB.Construction
O Decommission ORIGINAL INSTALLATION Notice
of Intent Number
PROPOSED USE: O Domestic B, Industrial O Municipal
0O DeWater O Irrigation O Test Well 0O Other

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

New well Method : O Dug O Bored
Deepened O Cable E-Rotary

O Driven
O Jetted

O Reconditioned

DIMENSIONS: Diameter of well 14 inches, drilled Z2C0 ft.

Depth of completed well f Q 7 ft.

CURRENT

Notice of Intent No. _ﬂw 53 ' o7l

Unique Ecology Well ID Tag No. g K G‘O ES_

Water Right Permit No.

Property Owner Name _Kenwewitk Tvigation Distrid

Well Street Address

City KLenmwick County _Benton

Location SE 1/4-1/4 A€ 1/4 Sec |1& Twn3N RZ3E @7 circle
WWM one

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

Still REQUIRED) Long Deg Long Min/Sec

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

CONSTRUCTION DETAILS 7 Tax Parcel No._ L1&¥Fi0z000 (00|

Casing  PhWelded {& » Diamfrom_ t2Z fito ft

Tostelin: o e i - ok o - CONSTRUCTION OR DECOMMISSION PROCEDURE
ade: iam. :

T TN Formation: Describe by color, character, size of material and structure, and the kind and
Fevgpidigine: (51 W 4 nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used information. (USE ADDITIONAL SHEETS IF NECESSARY)

SIZE of perfs in. by in. and no. of perfs from f.to_ fi MATERIAL EROM To
Screens: PB-Yes O No P K-Pac Location i7‘s — IC: A < *”_1 S(Mﬂé_ o 13
rm”faﬁ%ﬂ’f : e s Cwldw brogn uy I3 [¥
ype aﬂpim_ﬂla?z(— ‘ '

Diam.__j & i Slot size__ /A7y from_ | ftio | ft Sa n,f 1% 4
Diam. Slot size from fi.10 ft. candy tonk claw 29 349
Gravel/Filter packed: 00 Yes (E,NO O Size of gravel/sand Sain 4 N ('lélf /5 mkf( 3‘1 Ha
Materials placed from fi. to ft. Cl V'MMI '
Surface Seal: 8 Yes 0O No  Towhatdepth? 2O ft. (_,(4 Ilbh-{ w'/ sl ?.mw., Hy S
Material used in seal PO/H wnd  fepmn peh OV <G 935
Did any strata contain unusable water? O Yes B.No ! ' R arse WA c{ as l 20
Type of water? Depth of strata L Gyt | Vhiwh 3,'[,‘11 126 Uy
Method of sealing strata off e [ o .ﬂ' Bz
[PUE: iR == VR qrae] | madinm grovel 198 | 1S%

' = 'swall gyapel ISK |17
WATER LEVELS: Land-surface elevation above mean sea level : it divim g e / San d 174 (94~
Static level f. below top of well Date /f? (WM{"C V‘)
Artesian pressure ibs. per square inchr Date b [&U’:kr / én wih w{.m‘{'h'{if‘{ci ﬁuju I+ r()l.s-- 197
Artesian water is controlled by d - ]

(cap, valve, etc.) 17 IU“"IL fm—ia [ + Jgme f‘ay\ L[“r? 197 200
WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? ﬁYes O No  Ifyes, by whom?
Yield:_ 280 gal /min with [ Z  f drawdown after hrs.
Yield:_+/Ap gal./min. with § ft. drawdown after Zé‘ hrs.
Yield: gal /min. with ft. drawdown after hrs,
Recovery data (time taken as zero when pump turned off) (water level measured from well n
top to water level) = ¥ El"‘t:
Time W, evel Time Water Level Time Water Level \‘“h-gd' AT
——-——" ! A = g
3 . AUG 0, i
Date of test Ggré’/d 3 C D.e,:;; oF U’b’
Bailer test gal /min. with ft. drawdown after hrs. entr%imﬁgy
Airtest gal./min. with stem set at ft. for hrs. nal OFF:‘W
Artesian flow g.p.m. Date
(=]
Temperature of water éj S Was a chemical analysis made? O Yes ,d No
stertDate _ &L [1Q[1] Completed Date M

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

ﬁDﬂilcr O Engineer [ Trainee Name (Pn?? !Qwe/h_ ﬁ“lMIGM Drilling Company E z oM
Driller/Engineer/Trainee Signature Address __ AL lﬂ bu‘ Lo L-D
AA35%

City, State, Zip «&C)’\.\-Gﬂﬁ WA
Registration No. BLMESEﬂq lﬂ m Datc_7L3Q“_8_

Contractor’s
Ecology is an Equal Opportunity Employer.

2199

Driller or trainee License No.

If TRAINEE,
Driller’s Licensed No,

Driller’s Signature

ECY 050-1-20 (Rev3/05)  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 We

WATER WELL REPORT

% Original & 1" copy — Ecology, 2™ copy — owner, 3™ copy — driller
DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x " in circle)

IZ] Cdnéfruction
[] Decommission ORIGINAL INSTALLATION
Notice of Intent Number

PROPOSED USE: [ Domestic O Industrial [0 Municipal
O DeWater [J lrrigation [0 Test Well O Other

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

B New well {0 Reconditioned  Methad : [0 Dug [J Bored [0 Driven
[0 Deepened [ Cable [ Rotary [J letted

DIMENSIONS: Diameter of well 8 inches, drilled 461 f.
Depth of completed well 461 .

CONSTRUCTION DETAILS

Casing [ Welded 8" Diam. from +2 fi. 1o 100 f,
Installed: [ Liner installed pve4.5” Diam. from St to 456 fi.
[0 Threaded * Diam. From fi. to ft

Perforations: [J Yes [J No
Type of perforator used saw cut

_ SIZE of perfs 1/8in. by 6 in_ and no. of perfs 40from 436f. to 456f.

Screens: [J Yes [ No [J K-Pac Location
Manufacturer’s Name

Type Model No.

Diam. Slot size from ft. to ft.
Diam. Slot size from ft. to ft.
Gravel/Filter packed: [ Yes [ No Size of gravel/sand

Materials placed from fi. to ft.

Surface Seal: [ Yes [0 No  To what depth? 20f.

Material used in seal bentonite
Did any strata contain unusable water? O Yes @@ No

Depth of strata

Type of water?

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level fi.
Static level 251 ft. below top of well Date 6/11/18
Artesian pressure

Ibs. per square inch Date
Artesian water is controlled by _ (cap, valve, etc.)

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

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

ft. drawdown after hrs

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

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

Time Water Level Time Water Level Time Water Level
Date of test
Bailer test gal./min. with ft. drawdown after hrs.

Airtest 50 gal /min. with stem set at 455 ft. for 2 hrs,
Artesian flow gp.m, Date

Temperature of water 61 Was a chemical analysis made? [0 Yes & No

CURRENT

Notice of Intent No. WE31672

Unigue Ecology Well ID Tag No. BCA 493

Water Right Permit No.

Property Owner Name Dave and Kate Mills
Well Street Address 30810 959 PRSE

City Kennewick County Benton

Location SE1/4-1/4 NW1/4 Sec22 Twn8N R28 EWM

(s, 1, r Still REQUIRED) Or
WwWwM []
Lat/Long
Lat Deg Lat Min/Sec

Long Deg
Tax parcel No. (Required) 122882012514001

Long Min/Sec

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure,
and the kind and nature of the material in each stratum penetrated, with at
| least one entry for each change of information. (USE ADDITIONAL
SHEETS IF NECESSARY.)

MATERIAL FROM TO
brown silty sand 0 36
brown silty sand w/gravels 36 41
brown clay w/ gravels 41 72
sandy basalt gravels 72 97
black basalt 97 132
brown black fractured basalt 132 147
hard black basalt 147 258
fractured basalt 258 310
hard black basalt  little water 310 395
basalt w/blue shale 395 412
black basalt 412 449
black visicular basalt water 449 461

m

JU3

CaCpt ¢f .
Centrar pilC

Start Date 6/5/18 Completed Date 6/11/18

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

B4 Driller [ Engineer [] Trainee Name (Print ) Thomas Giles

Driller/Engineer/Trainee Signafufe

Drilling Company StillWater LLC
Address 1118 N. Oregon Ave

Driller or trainee License }*6 3109 7 /

City, State, Zip Pasco , Wa, 99301

IF TRAINEE: Driller’sf icepse N#'
Driller’s Signature:

Contractor’s

Registration No. STILL**916KO Date 6/13/18

ECY 050-1-20 (Rev 0’2—201 0)?’5 request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program
at 360-407-6872. Persons with impaired hearing may call Washington Relay Service at 711, Persons with speech disability may call TTY at 877-833-6341.




The Depa rtment of Ecology does NOT Wamanty the Data and/or the Information on this Well Re

WATER WELL REPORT

Original & 1% copy ~ Ecology, 2™ copy ~ owner, 37 copy - driller

Construction/Decommission (“x” in circle)

ECOLOCY
Washingeon
Construction (AD
Decommission ORIGINAL INSTALLATION

Notice of Intent Number

PROPOSED USE: Domestic O bdustrial  [1 Municipal
[0 Dewater [J Imrigation J Testwell [0 Other

gﬂROFWORK. Owner's number of well (if more thanone) _____
43N

 Unique Ecology Well ID Tag No.

CURRENT . o
Notice of Intent No. W/i/ FO SN

rRliIv ©¥7
Water Right Permit No.

Property Owner Name C‘% T i ﬂ?
Well Street Address §?315 — Sy yPRSE

cny@«z&&mw BEwTO L/
Location Ar- 1421 secZ2Twn SA/R 28 m.@

ewwell  [] Reconditioned Method: [0 Dug [ Bored [J Driven
3 Deepened O Cable [ Rotary [J Jetted (s,t,r Stilt REQUIRED)
DIMENSIONS: Dmewrofwen_{g_ inches, drilled [2.24 WWM o
Depth of completed well / 2-28. , )

CONSTRUCTION DETAILS  , Lat/Long LatDeg _____ Lat Min/Sec

Casing Welded _& Dmfmr,t__mo HZ & Long Deg Long Min/Sec

Installed: L Linerinstalled ___" Diam. from _ Tax Parcel No. (Required)_J 2. 2. 582 ol 3 [ &/ I( 2

[0 Threaded —.." Diam From &to ﬂ. )

Fofcaltiyess. F1e CONSTRUCTION OR DECOMMISSION PROCEDURE 1

Type of perforator used Formation: mbywmmmofmlandmdwe,mf;:;h:;nd
; 2 nat.re of the material in each stratum with at least one entry ge

SIZE of perfs ____jm.by ____ in. and no. of perfs - from ft o ft. of,-‘e ‘ (USET\DDITIONAL S iF ARY)

Screens: ] Yes 3 K-Pac Location

Manufacturer’s Name MATERIAL FROM TO

. Mo - R-SF5 (o) 37

T e DPhoklia’ 3orSALG 27 |7

; to fi. s

Diam. Slot size from £ to R, M_Q_gmff ST LD /b L2

Gravel/Filter packed: [J Yes g'ﬁ? Size of gravel/sand

Materials placed from ft.to fi. "

SnrfaeeSml:'&/Y-s ) No__Towhatdepth? | Y

Material used in seal 1° LA ST LI

Did any strata contain unusable water? 0 Yes Eﬂ

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name

Type: . HP.

WATERLEVELS Land-surface elevation sbove mean sea
static level %S # below top of well  Date
Artesian pressure Ibs. per square inch  Date
Artesian water is controlled by

S/2 571

(cap, valve, etc.)

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

Yield: gal./min. with f. drawdown after hrs.
Yield: gal./min. with fi. drawdown after fos.
Yield: gal Jmin, with ft. drawdown after hrs.

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

Time  WaterLevel  Time  WaterLevel  Time  WaterLevel
Date of test

Bailertest ____ gal/min. with ____ R drawdown after ____urs.

pirtest (2O gal hmin. with stem setat | ZCh for __|_trs.

Artesian flow gp.m. Date

Temperature of water Was a.chemical analysis made? [J Yﬁ%

P o
P RN
B o™

Start Date 9'/2%] Completed Date %_3,///57

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

eonstmmon smndards. Manenals used and the mformanon :

F’m OTH

Driller or trainee License No.

IF TRAINEE: Driller’s License No:

Driller’s Signature:

true to my best lmowledge and behef .

ECY 050-1-20 (Rev 02/10) Ifyou need this document in an alternate format. please call the Water Resources Program at 360-407-6872.
’ Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877- 7-833-6341.



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

o

— WATER WELL REPORT

Original & 1" copy - Ecology, 2" copy — owner, 3™ copy - driller

ASIEEION FTITE
X (5}

RS
g(}ustructlon/Decommlssmn (“x”
@ Construction 303 16S

O Decommission ORIGINAL INSTALLATION Notice

il

in circle)

of Intent Number
pr=
PROPOSED USE: 2 Domestic O Industial O Municipal
O DeWater O Irrigation O Test Well O Other

. TYPE OF WORK: Owner’s number of well (if more-than one)

O Reconditioned Method. O Dug O Bored
0O Cable E’R'Btary

New well
O Deepened

O Driven
O Jetted

DIMENSIONS: Diameter of well inches, drilled / fzg
Depth of completed well

CURRENT

Notice of Intent No. \A/72 U wd / & 7

Unique Ecology Well ID Tag No.
Water Right Permit No.
Property Owner Name A, en Ho W-@/O/

Well Street Address 0 FF. S GOBIRs &

/}

City ﬁf/ﬂzz MJC County ﬁc’)ﬁ/&/) -3

Locatio/YZ14- 147 114 5eqR/ Twin_§ R Z e
WWM one

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

still REQUIREDY LongDeg  Long Min/Sec

Tax Parcel No. / 2/ 55 - 0/ ~ /700 - 00/

CONSTRUCTION DETAILS
Casing B Welded (5“ Diam. from’f 2 20 /3% 8/&

Installed: [ Liner instailed . " Diam. from ft. to

CONSTRUCTION OR DECOMMISSION PROCEDURE

WATER LEVELS: Land surface elevation above mean sea level

- ft. below top of wéll Date/g gg 07

1bs. per square inclr Date

‘Static level

Artesian pressure
Artesian water is controlied by

(cap, valve, etc.)

O Threaded - " Diam. from ft. to ﬂ. . . ) . . ) o
Perforations: O Yes E27No Formation Describe by color, character, size of material and structure, and the kind and
! . nature of the:material in each stratum penetrated, with at least one entry for.each change of
Type of perforatorused ___ wformation. (USE ADDITIONAL.SHEETS IF NECESSARY.)
SIZE of perfs n. by in. and no. of perfs from ft to. fi. . MATERIAL FROM 70
Screens: O Yes [@No 0O K-Pac Location g o ]’L 0 Z ?
Manufacturer’s Name ~
Type Model No. /7 ~ y ; )
Diam: __ Stotsize from . fi. to ft. /3 qsq é (q V f!- 2 g s Z‘
Diam. Slot size from ft. to ft. ., . )
Gravel/Filter packed: O Yes BNo DI Size of gravel/sand_ gy‘o 179 4! C/q V' éYQU ([ S Z /Q_q
Materials placed from, fi to i — il d—f va £-
/ 4 4 .
Surface Seal: Z’Yes O No To what depth" (2 ﬁqr’d QZA/ fﬁ C /d }/ 05 } g q
Material used in seal. g zZv /‘} yZi / - ) /: i » .
Didan s comain sl waer? 1 Ve AYQuelE luofey T3 7Y
Type of water? Depth of strata v i el
Method of Sealing strata off
PUMP: Manufacturer’s Name
Type: HP.

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

Was a pump test made? [J Yes @ No Ifyes, by whom?

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

Recovery daia (time taken as zero when pump turned of)) (waterlevel measured from well
top to water level)

_ Time Water Level Time Water Level Time Water Level
Date of test
Bailer test gal./min. with ft: drawdown after ‘hrs,

Airtest '/Z (2 4 gal./min. with stem set at / Z c ft. for ; hirs.

Artesian flow

g.p.m. Date
. Was a chemical analysis,made? [0 Yes oo

Temperature of water

_29._

Start Date M

Compieted Date /

WELL CONSTRUCTION CERTIFICATION: 1 constructed.and/or accept responsibility. for construction of this well, and its compliance with all
Washington well construction standards. -Materials useq and the mformatnon reported above are true to my best knowled e and belief.

ce

2Driller D Engineer O Trainee Name (Pri

M(’M/?/’/ //‘U

Driller/Engineer/Trainee Signature

Driller or trainee License No.

Drilling Company
-y

Address

City, State, le

1f TRAINEE,
Driller’s Licensed No.

Contractor’s

chlsmmon No. WQDN / Z Zg ‘O 7

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.



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

o

— WATER WELL REPORT

Original & 1" copy - Ecology, 2" copy — owner, 3™ copy - driller

ASIEEION FTITE
X (5}

RS
g(}ustructlon/Decommlssmn (“x”
@ Construction 303 16S

O Decommission ORIGINAL INSTALLATION Notice

il

in circle)

of Intent Number
pr=
PROPOSED USE: 2 Domestic O Industial O Municipal
O DeWater O Irrigation O Test Well O Other

. TYPE OF WORK: Owner’s number of well (if more-than one)

O Reconditioned Method. O Dug O Bored
0O Cable E’R'Btary

New well
O Deepened

O Driven
O Jetted

DIMENSIONS: Diameter of well inches, drilled / fzg
Depth of completed well

CURRENT

Notice of Intent No. \A/72 U wd / & 7

Unique Ecology Well ID Tag No.
Water Right Permit No.
Property Owner Name A, en Ho W-@/O/

Well Street Address 0 FF. S GOBIRs &

/}

City ﬁf/ﬂzz MJC County ﬁc’)ﬁ/&/) -3

Locatio/YZ14- 147 114 5eqR/ Twin_§ R Z e
WWM one

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

still REQUIREDY LongDeg  Long Min/Sec

Tax Parcel No. / 2/ 55 - 0/ ~ /700 - 00/

CONSTRUCTION DETAILS
Casing B Welded (5“ Diam. from’f 2 20 /3% 8/&

Installed: [ Liner instailed . " Diam. from ft. to

CONSTRUCTION OR DECOMMISSION PROCEDURE

WATER LEVELS: Land surface elevation above mean sea level

- ft. below top of wéll Date/g gg 07

1bs. per square inclr Date

‘Static level

Artesian pressure
Artesian water is controlied by

(cap, valve, etc.)

O Threaded - " Diam. from ft. to ﬂ. . . ) . . ) o
Perforations: O Yes E27No Formation Describe by color, character, size of material and structure, and the kind and
! . nature of the:material in each stratum penetrated, with at least one entry for.each change of
Type of perforatorused ___ wformation. (USE ADDITIONAL.SHEETS IF NECESSARY.)
SIZE of perfs n. by in. and no. of perfs from ft to. fi. . MATERIAL FROM 70
Screens: O Yes [@No 0O K-Pac Location g o ]’L 0 Z ?
Manufacturer’s Name ~
Type Model No. /7 ~ y ; )
Diam: __ Stotsize from . fi. to ft. /3 qsq é (q V f!- 2 g s Z‘
Diam. Slot size from ft. to ft. ., . )
Gravel/Filter packed: O Yes BNo DI Size of gravel/sand_ gy‘o 179 4! C/q V' éYQU ([ S Z /Q_q
Materials placed from, fi to i — il d—f va £-
/ 4 4 .
Surface Seal: Z’Yes O No To what depth" (2 ﬁqr’d QZA/ fﬁ C /d }/ 05 } g q
Material used in seal. g zZv /‘} yZi / - ) /: i » .
Didan s comain sl waer? 1 Ve AYQuelE luofey T3 7Y
Type of water? Depth of strata v i el
Method of Sealing strata off
PUMP: Manufacturer’s Name
Type: HP.

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

Was a pump test made? [J Yes @ No Ifyes, by whom?

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

Recovery daia (time taken as zero when pump turned of)) (waterlevel measured from well
top to water level)

_ Time Water Level Time Water Level Time Water Level
Date of test
Bailer test gal./min. with ft: drawdown after ‘hrs,

Airtest '/Z (2 4 gal./min. with stem set at / Z c ft. for ; hirs.

Artesian flow

g.p.m. Date
. Was a chemical analysis,made? [0 Yes oo

Temperature of water

_29._

Start Date M

Compieted Date /

WELL CONSTRUCTION CERTIFICATION: 1 constructed.and/or accept responsibility. for construction of this well, and its compliance with all
Washington well construction standards. -Materials useq and the mformatnon reported above are true to my best knowled e and belief.

ce

2Driller D Engineer O Trainee Name (Pri

M(’M/?/’/ //‘U

Driller/Engineer/Trainee Signature

Driller or trainee License No.

Drilling Company
-y

Address

City, State, le

1f TRAINEE,
Driller’s Licensed No.

Contractor’s

chlsmmon No. WQDN / Z Zg ‘O 7

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.



The Department of Ecula::gy does NOT Wamranty the Data and/or the Information on this Well Report

WATER WELL REPORT R

Original & 1" copy—~ Ecology, 2* copy — owner, 3™ copy — driller Notice of Intent No. W E "-2 Y823
DEPARYMENT OF
ECOLOGY  Construction/Decommission (“x” in circle) Unique Ecology Well ID Tag No. 8L F-a35
g gonsfructxon T Water Right Permit No. _~
ecommission
INSTALLATION Property Owner Name _&vy CAbr

Notice of Intent Number : .
PROPOSEDUSE: [ Domestic [ Induserial [ Mumcipal . Well Strect Address S. 984 PRS
DeW: Irdigati Test Well ,
| ater [ Imigation  [J est el Oother _____~_ City &” ; ™ Comty_&v_&‘)

Location SWA/4-1/4AM3/4 Secd)Twn_F_ RAE EWM @

Al Newwell  [J Reconditioned Method:[] Dug [ Bored [J Driven

] Deepened 1 Cable Rotmry [ Jented s, t, r Still REQUIRED) or
DIMENSIONS: Diameter of well_& __ inches, 11@& - WwM [
Depth of completed well JRR i 22 i - )
CONSTRUCTION DETAILS Lat/Long Lat Deg Lat Min/Sec
Casicg B Welded é ” Diam. from 4'3_ Iy Qé& LongDeg___ Long Min/Sec
Installed: [J.Linctinstalled ... Diam. from ft.to ft. Tax Parcel No. (Requn'ed) ngg &/ylgl l
[0 Threaded. . * Diam. From fi.to fi. )

Perforations: Y No

i 3 Yes 18 N b CONSTRUCTION OR DECOMMISSION PROCEDURE

Type of perforator used Formation: Describe by color, character, size of material and structure, and the kind and
SIZE of perfs in. by in.andno.ofpaﬁ from fto f : nature of the material in each stratum penetrated, with at least one entry for each change

Screens: L] Yes No [J KPac Tocaton of information. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL % FROM TO
Manufactures’s Name }
Type Model No. M{L*_&MJ < R
Diam. Slot si from fi A f
Dian, 51:::: from &:: R | Brocdy Sand Seme Gravel | R Y=
Gravel/Fil cked: [ Vi & No Size of Ysand . ' P P
MBMaBp:rc;ahm P B : | Black Grewel + Sand <o 74
Surface Seal: [ Yes [0 No Towha:dqnh’l& fi. —y =
A N _vakfn IB-ss/H ‘am&/ g6 |los
Did any strata contain unusablc water? OYes &N 1 T fert '/ B‘DSQ jf o5 , 3

Type of water? Depth of strata .
Methad of sealing strata of T i ' r =

PUMP: Manufacturer’s Name

Type: HP. gut o, 01 Om

WATER LEVELS: Land-surface elovationabove meansealevel i ‘ 7/ R&':H,VQ = ’é\

Sttictevet B4 1. betowtopofwell Date Zmd 3=/ —rss =

Artesian pressure 1bs. per square inch  Date \ vzﬁlg ’

Artesian water is controfled by (cap, valve, ctc.) 3,

WELL TESTS: Drawdown is amount water level is Jowered below static level /‘%‘L”’fmm 3 W\"&" Z

Was a pump test made? [1 Yes O No- Kyes, bywhom?

Yield: gal /min. with _____ R drawdown after hrs.

Yield: gal fmin. with fit. deawd: after [11:-8

Yield: gal/min. with f. drawd after hrs.

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

well top o water level)

Time Water Level Time Water Level Time Water Level

Date of test | -

Batlertest ______ gal/min. with____R. dmwdown aﬁer o hrs.

Aittest % et i, with sem setat {1 #.or_6L_prs.

Antesian flow____gp.m. Date | Start Date 7-23-/4 _ Completed Date 72314
Tesnp of water Was a chemical analysis made? [J Yes B No - .

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

construction standards. Materials used and the mformanon rep above are true to my best knowledge and belief
{A Driller [1 Engineer [ 1 Traigec N 3
Driller/Engineer/Trainee Si

Driller or trainee License No. ad €4 201 ol City, State, le . Co it . 2 A&. . 99!
IE TRAINEE: Driller’s License No: B Contractor’s
Driller’s Signature: _ Registration No. A/E¢{S0DL B87SWWM Date 7-23-4¢

ECY 050-1-20 (Rev 02/10) If you need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
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 Wamranty the Data and/or the Information on this Well Report

DVEPARTMENT OF o od o
ECOLOGY Original & ' copy - Ecology, 2™ copy - owner, 3~ copy - driller

Stata of Wanhigton

Construction/Decommission (“x"in circle)

Construction

[[] Decommission ORIGINAL INSTALLATION
Notice of Intent Number

WATER WELL REPORT

PROPOSED USE:  [x] Domestic [ ndustrial  [IMunicipal
D DeWater D Irrigation D Test Well [ other

CURRENT
Notice of Intent No.
Unique Ecology Well ID Tag No. BIG-524
Water Right Permit No.
Property Owner Name Chris Bohlke
Well Street Address 1005 Prse

WE28475

TYPE OF WORK: Owner's number of well (if more than one) Gi ty kennewick County benton
[%] Newwell [ Reconditioned Method: [1Dug [Bored [ Driven
[ Decpened UJ cable  (®IRotary [ Jetted LocationNW._1/4-1/4NE_1/4 Sec22 _ Twn8n__R 28¢ ewm [ Check
DIMENSIONS: Diameter of well  © inches, drilled 213 ft . or
e : e T s, t, r Still REQUIRED One
Depth of completed well 215 ft. G, Q ) wwM[]
CONSTRUCTION DETAILS . - Lat ILong Lat Deg Lat Min/Sec
Casing  [X]Welded 6 Diam. from 0 o2l a = -
installed: [ Liner installed " Diam. from ft.to — f. LongDeg _  LongMin/Sec
[ Threaded "_Diam. From R.to f Tax Parcel No. (Required) 122881013149002
Patornans:  [J%es el i CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used Formation: Describe by color, character, size of material and structure, and the kind and
SIZE of perfs in. by in. and no. of perfs from fi.to f. nature of the material in each stratum penetrated, with at least one entry for each change
- of information. (USE ADDITIONAL SHEETS IF NECESSARY.)
Screens: [ves [XINo [JK-Pac Location =
Manufacturer's Name T T MATERIAL FROM TO
Type Model No. Opso? 0 5
Diam, Slot size from  to Py Silt & Sand 6 62
Diam. Slot size from fi. to fi. Clay 62 105
7 : Sand 105 116
Gravel/Filterpacked: [] Yes [X] No Size of gravel/sand -
Materials placed from fi to ft. Fractured Basalt & Sllty Clay 1 12 156
i 15
SurfaceSeal: [x] Yes [] No Towhat depth? 20+ ft }F)rac Bag:g:";::’; Sk ;?(5)
Material used in seal Bentonite orous ; ac] 200
Did any strata contain unusable water? D Yes E No
Type of water? Depth of strata
Method of sealing strata off
PUMP: Manufacturer's Name
Type: HP.
WATER LEVELS: Land-surface elevation above mean sea level ft.
Staticlevel 87 fibclowtopofwell Dae 08/02/2017
Artesian pressure Ibs. per square inch Date
Artesian water is controlled by (cap, valve, etc.)
WELL TESTS: Drawdown is amount water level is lowered below static level
Was apump testmade? [ ] Yes [X] No Ifyes, by whom?
Yield: gal./min. with ft. drawdown after brs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with fi. drawdown after hrs.
Recovery data (time taken as zero when pump turned off) (water level measured from well LL0\
top to water level) =
Time Water Level Time Water Level Time Water Level .
SEP 75 7077
Py »
e "“‘BHE ar E@(P'Q 14
ST REGoRA] Offioc
Date of test
Bailer Test gal/min. with_______ ft. drawdown after hrs.
Airtest 60 gal /min. with stem set at ft. for 4 hrs.
Artesian flow g.p.m. Date
Temperature of water ________ Was a chemical analysismade? [ ] Yes [X] No Start Date 07/28/2017 ___ Completed Date 08/02/2017

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

[EDriller(JEngineer [] Trainee Name (pant) 10dd Haney

Drilling Company Statewide Well Drilling Inc.

Driller/Engineer/Trainee Signature o /—:ﬁ’7/

Address 6816 Road. 76 North

- ; : 2343
Driller or trainee License No. City, State, Zip Pasco . Wa . 99301
IF TRAINEE: Driller's License No:
Sy oty Contractor’s /
Drillers Signature: _10dd Haney e e Registration No. STATEWDO15LZ Date 5-21-2017
/

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.



File Original and Firsi Copy with

: \\\ : - Start Card No. W (1 l 23_7'
\

::cpart:!gm of Ecologv' ) /\\‘ WATE R WE L L R E PO RT UNIQUE WELL 1.D. # /4 E.L. L/La‘ f)
Thir‘c’!nCop‘;'z;rlolrl‘:'rr“sa rcigy? Py - STATE OF WASHINGTON Water ﬁlght Permit No.

ROWNER:  Name STeve 4 mrol (e _naress TOAT (XD Desholes 7R — Reu
(2) LOCATION.OF WELL: County BG{M’(-B—V\ 7 o __- 114 52-@.)1/4&?3[ T, c‘ N. R. Z.YL'WM

(2a) STREET ADDRESS OF WELL (o nearest accress) 8 L

"'(9) WELL TESTS: Drawdown'is amount water level is lowered below static level

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

-

- (3) PROPOSED USE: ADO."‘G_SHC Industrial [} Municipal IS (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
- 0O ::;"gvs“:) "o "Test Well [ Other 0 [Formation: Describe by color, chavacter size of material and structure; and show thickness of aquifers
N gvater . and the'kind ‘and nature of the material in each stratum penetrated, with at least one entry for each
(4) TYPE OF‘WORK Owner's number of well . ‘thange of information.
‘ (If more than one) . , : MATERIAL - : FROM TO
Abandoned [ - New well % - Method: Dug OJ - Bored (] - -
Deepened [J Cable O Driven(d i} .
. Reconditioned (] Rotary Jetted O ) ’
o D S a0 o1
(5) DIMENSIONS: Diameter of well - ] inches. . - ;
Drilled Ei )—~ feet. Depth of completed well __- 9 L ft. 44U ‘O / et 5 { (‘{—'7’ [ [ L{L{
6) CONSTRUCTION DETAILS: : . i A =
® . / w ) ; el Stwd (oot s UL NS
Casing installed: “ Diam. trom_~f { rio A L . |- - . T .
- Welded - e op : . 7
#ﬁ%raiggéalledm - . g::: ::: . : :Z . : Booldes 1r_<‘i rC)‘V(L vel Saah@ 1855 7
4 ‘ [ S touter@ SO .
Perforations: Yes D No m . ’ T
Ty ofprrator s - ol Sond Tare (T
SIZE of pertorations : in.by__ in. mt\e',\ B élQr( ’ i (;; 2-
perforations from _ ft.to i ft. i - i
 perforations from L ft. to
-+ perforations from . ftto ~ft

-Screens: Yes [ No m
Manutacturer's Name -

S

.«pe i ' B Model No. - ' - : '
. i . . ; : ] *
iam. Slot size __from ft. to ft. . - . /\)&\ Z)

= 1 .
Diam. Slot size -~ _from_-_° ft. to . ft. ~ | = A
: oy F—o\
Gravel packed: Yes ] No m\ Size of gravel m — _‘:
. . & T
Gravel placed from ft.1o_ ft. . \6 = § 9]
‘ = e B S
Surface seal: Yes @\ (__Ig what depth? ¥ ~ft. - : "r’?c\:u; y“}
Material used in seal / ”JP)L tW - -
Did any strata contain unusable water? Yes D No m :
Type'of water? : : i Depth of strata
Method of sealing strata off i
(7) PUMP: Manutacturer's Nare
. Type: _ ) H.P.
‘ d . Land-surface efevation ) . - " Work a | =k 19. Completed — ‘\ © - 19 =
(8) WATER LEVELS: Landsutace slevaton "' ok Staned | =)~ 1 , omple (—2° j_(
Static level L . ft. below top of well Date l"' L Z-—‘_"} E‘ 5
- N A P ol ) - WELL CONSTRUCTOR CERTIFICATION:
Anrtesian pressure |bs. per squareinch Date _____ ' . .
- Artesian water is controlled by : | constructed and/or accept responsibility for construction of this well, and its -
. . (Cap, valve, etc) ) compliance with all Washington well construction standards. Materials used and

the information reported above are true to my best knowledge and belief.

Was a pump test made? Yes D No D It yes, by whom? NAME /\/ >
Yield: _- gal./min. with ft. drawdown after hrs. }
" i " ” ‘ o | Address ﬁ{
- - (Signed)
Recovery data (time taken as zero when pump turned off) (water level measured from well UL DRILLER)
top to water level)
' Water Level

Time Water Level Time Water Level Time ater Level Contractor's }

Reglstr idoe

(-2 ;'-19,<-If(

-(USE ADDITIONAL SHiTS IF NECESSARY)

Date of test

Bailer tost __ gal./min. with ft. drawdown after ~_hrs. ' C ] ;
Ainest . g S gal./min. with stern.set at "?.(/' f. for 2 hrs. Ecology is an Equal Opportunity and Affirmative Action employer. For spe-

; N cial accommodation needs, contact the Water Resources Program at (206)
407-6600. The TDD number is (206) 407 6006.

Artesian flow i : g.p.m. ‘Date
Temperature of water Was a chemical analysis made? Yes D No L__]

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



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

DIPARIMENT QF

ECOLOGY

Sire of Winhigen

WATER WELL REPORT

Original & ' copy -~ Ecology, 2ndcopy - owner, 3" copy - driller

Construction/Decommission (“x"in circle)

X] Construction H12L,S53
(] Decommission ORIGINAL INSTALLATION
Notice of Intent Number

CURRENT
Notice of Intent No.
Unique Ecology Well ID Tag No. BBJ-619

WE12628

Water Right Permit No.

Property Owner Name Jason Madison

PROPOSED USE:  [x] Domestic [ industrial  [Municipal
[ Dewater [ Irrigation {1 Test Well ] other Well Street Address 226405 Country Meadows Dr.
TYPE OF WORK: Ownuer's number of well (if more than one) City Kenn. County Benton
[X] New well [] Reconditioned Method: [ ] Dug Bored [ Driven
[ Deepened O cable ®Rotary [ Jetted LocationSW__1/4-1/4ne__1/4 Sec 17 Twn8 R 28 ewm [ Check
DIMENSIONS: Diameter of well © inches, drilled 160 ft i il
4 —_—n s, t, r Still REQUIRE One
Depth of completed well 160 ft. G tr S QU D) wwm[]
CONSTRUCTION DETAILS o 6 Lat/long  Lat Deg Lat Min/Sec
Casing Xl Welded 6 " Diam. from ( flio 160 g )
Installed: D Liner installed " Diam. from ft. to ft. Long Deg LOl'lg Min/Sec
[ Threaded * Diam. From fi. to ft. Tax Parcel No. (Required) 117883020003003
Perforations:
erforations: [ ]Yes  {x] No CONSTRUCTION OR DECOMMISSION PROCEDURE

Type of perforator used Formation: Describe by color, character, size of material and structure, and the kind and
SI1ZE of perfs in. by 1in. and no. of perfs from fi. to ft. nature of the material in each.stratum penetrated, with at ieast one entry for each change
- - - - of information. (USE ADDITIONAL SHEETS IF NECESSARY )
Screens: [ Jves [X]No OK-pac Location -
Manufacturer's Name - - - MATERIAL FROM TO
Type Model No. rown 10psor 0 34
Diam. Siot size from o Yy Black Basalt Broken 34 76
Diam. Stot size from ft.to fi. Clay,Brown 76 144
Gravel/Filter packed: [ ] Ves [X] No Size of gravel/sand Fractured Basalt & Gravel 144 160
Materials placed from fi. to ft.
SurfaceSeal: [x] ves [ ] No Towhatdepth? 20 ft.
Material used in seal Bentonite )
Did any strata contain unusable water? [ Yes [X] No
Type of water? Depth of strata
Method of sealing strata off
PUMP: Manufacturer's Name
Type: H.P.
WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level 53 ft.below top of well Date 2-23-2011
Artesian pressure Ibs. per square inch Date
Artesian water is controlled by (cap, valve, etc.)
WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ vYes [x] No  If yes, by whom?
Yield: gal/min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal /min. with ft. drawdown after hrs.
Recovery data (time taken as zero when pump turned off) (water level measured from well A
rop, to water level) [
Time Water Level Time Water Level Time Water Level RN i t D

Al 2 a\‘

FMAY 08 bay.

7T

Date of test DEPAHTMEWOF ECOLOGY . or
Bailer Test gal /min. with ft. drawdown after hrs.
Airtest 40+ gal /min. with stem set at 145 fi. for hrs. I
Artesian flow g.pm. Date
Temperature of water Was a chemical analysis made? [ Yes [ No Start Date2-22-11  Completed Date 2:23-11

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

EIDriller ] Engineer [1 Trainee Name (print ) 10dd Haney

Drilling Company Statewide Well Drilling Inc.

B2l

Driller/Engineer/Trainee Signature

Driller or trainec License No. 2343

Address 6816 rd. 76n

IF TRAINEE: Driller's License.No:
Driller's Signature: Todd Haney S e g ..

Do 200 91 3109 57 15 AT

City, State, Zip Pasco , Wa ., 99301

Contractor's
Registration No. STATEWDOI15LZ

Date 2-24-2011

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.
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é WATER WELL REPORT

BrEnelie 10 Original & 1% copy - Ecology, 2™copy - owner, 3" copy - driller
Erologry
Construction/Decommission ("x" in circle)
Construction
[ ] Decommission ORIGINAL INSTALLATION
Notice of Intent Number

PROPOSED USE:  [x] Domestic [ mdustrial  [JMunicipal
[] Dewater [} Irrigation [7] Test Well "] Other

TYPE OF WORK: Owner's number of well (if more than one)
[x] New welt 7] Reconditioned  Method : O Dug [O8ored 1 Driven
[] Deepened O cable (XJRotary [ Jetted

DIMENSIONS: Diameter of well [} inches, drilled 100 fi.
Depth of completed well _100 fi.

CONSTRUCTION DETAILS

Casing  [X]Welded 6 " Diam.from +)  fito 98

Installed: [ Liner installed " Diam, from fi. to ft.
[ Threaded " Diam. From ft. 10 fi.

Perforations:  [x]Yes [x] No
Type of perforator used
SIZE of perfs in. by

in. and no. of perfs from

Screens: [Jyes [x]JNo [ JK-Pac Location
Manufacturer's Name

Type Model No.
Diam. Slot size from ft. to
Diam._ __ Slotsize from ft. to

Gravel/fFilter packed: [] Yes [x]No  Size of gravel/sand
Materials placed from fi.to

SurfaceSeal: [x] Yes [] No Towhatdepth? 98
Material used in seal BENTONITE

Did any strata contain unusable water? Jyes [ No

Type of water? Depth of strata

Method of sealing strata off’

PUMP: Manufacturer's Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level
Static level _20 ft. below top of well Date

Artesian pressure ibs. per square inch Date

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

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [} Yes [J No  Ifyes, by whom?

Yield: gal /min, with ft. drawdown afier hrs.

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

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

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

Time Water Level Time Water Level Time Water Level

Date of test
Bailer Test gal./min. with

Airtest 35 gal /min. with stem set at 95§ fi. for | hrs.

ft. drawdown after hrs.

Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [] Yes [J No

295068

CURRENT

Notice of intent No, WE07852

Unique Ecology Well ID Tag No. BAL465

Water Right Permit No.

Property Owner Name ROCKING MC RANCH

Well Street Address 11845\E HIGHWAY 124

City WALLA WALLA County WALLA WALLA

LocationNE_1/4-1/4SE_1/4 Sec_1 __Twn_9 R 38  ewm [& Check
(s,1, r Still REQUIRED) wani g On

Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec
Tax Parcel No. (Required) 360901110003

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

MATERIAL FROM TO
TOP SOIL SANDY ) 20
BROWN CLAY 20 40
GREY CLAY 40 95
GRAVEL W.B. 35 G.P.M. 95

[ P

N

NEPARTMENT CF ECOLO_GY
EAQTERN REGIONAL OFFICE

Start Date 12/19/2007 Completed Date 12/19/2007

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

EDriller T Engineer (] Trainee Name (Print ) Brandon Mchaffie

Drilling Company HICKAM WELL DRILLING INC.

Driller/Engineer/Trainee Signature

Driller or trainee License No.

Address 103 HUNTSVILLE ROAD

City, State, Zip  DAYTON . WA, 99328

IF TRAINEE: Driller's License No: 885 ,

Driller's Signature:

Contractor's
Registration No. HICKAWDI939L1 Date

ECY 050-1-20 (Rev 4/07)

Ecology is an Equal Opportunity Employer




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

WATER WELL REPORT

. w -
Original & T copy - Ecology, 2™ capy - awner, 3" copy - driller

CRrAZ LA G
ECOLOGY

[P

Canstruction/Decommission ("x

Construction Hekhiz\
1 Decommission ORIGINAL INSTALLATION
Notice of intent Number

in circle)

PROPOSED USE: [ A Domestic [ tndustmial  [IMunicipal
[ DeWater D Irrigetion D Test Well D Othac

TYPE OF WORK: Owner's number of well (if more than one)
WNCW well [ Reconditioned Method: [} Dug CBored O priven
(] Decpened - e L1 Cable Bﬁomy [] Jexted

DIMENSIONS: Diameter of well g & f; inches, drilled [Z fi.
well g %

Depth of completed 3 fi.

CONSTRUCTION DETAILS /'

8 " Diam, from J Z fi. 10 ft.

Casing Welded

Installed: s AT Liner installed * Diam. fmm ft. mfé_ A
D Threaded i " Dham. me fro___ T ft

Perforations: [ |ves o

Type of perforator used

SIZE of perfa in, by‘,_.\_in, and no, of perfa from fi. to fi.

Screens: [ |yes [ [[]K-Pac Location

Manufacturer's Name

Type Madel No.

Diam. Slot size | ) from fi. o fl.

Diam, Slot size - from fi. o ft.

Gravel/Filter packed: [ Yes [l  Size of pravelisand

Materials placed from .10

Surface Seal; ’z/‘(es Iy Toﬂhm depli}'z 2 4 2/ fi
Material used in seal eniesAdr’e
Tes M

Did any struta contaig unussble water?

- A
_ Depth ol strata b
[ & LT 25’%%?/.&7

Type of water?
Method of sealing strata off

PUMP: Manufacturer's Name M

Type: H.P.

CURRENT

Notice of Intent No. (,// 3&17522

Unique Ecology Well IDTagNo. _ [4 (& G 7 __

Water Right Permit No. v

Property Owner Name TO m A Uanel

Well Street Address S 5 30 4 Oﬁajcarr/ /oﬁ/y &

City H/C’S#ﬁf(/?ﬂﬂ[/ Count)’ _é.éﬂﬁﬂ_ﬁl'
Locauonj_ 1/4-1/4 N W1/4 Scc.&i Twn ] R 2D m—ﬂ—eh

(s, t, r Sill REQUIRED) ww 0 Cne
Lat/Long  Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax Parcel No. (Required) _ /A& 3(2 23 v pod 7 0 0

CONSTARUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of matena] and structure, and the kind and
nature of the material in each stratum penctrated, with at least one entry for each change
of infermation. (USE ADDITIONAL SHEETS IF NECESSARY )

, MATERIAL . FRCM TO
Syl ?x’&ugl Oy

Aack dasal s 17
ZAATS 7%
4ke 7 5,%4/ # g
A’p/) 5/35,&//‘ amfef ‘

NP |

7L
i

L70

(O

S/
[-(/ACK Aacal” 22

WATER LEVELS: nd-?rface elevation above mean sea level ft.
Static level ft. below top of well  Date g 2 Z / ;

Artesian pressure Ibs per square inch Date

Artesian watcer is controlled by {cap, valve, etc.)

WELL TESTS: Drawdown i‘T‘ amount water level is lowered below static level

Wag a pump test made? O ves | No  Ifyes, by whom?

Yield: gal./min. with fi. ¢rawdown after hrs.
Yield: gal./min. with fi. drawdown after hrs,
Yield: gal./min. with ft, drawdown after lirs.

Recavery data (time taken as zero when pump turned off) (water level measured from well
top ta water fevel)

Time Water Level Time Water Level Time Water Level
Date of test )
Bailer Test gal./min, with ft. drawdown after hrs.

Alrtest gal./min. with stem set at Z 2; E ft. for - hrs.

Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? ] Yes L] Mo

/f’ EC\

Y ﬁnnnnrnd j‘ h

[ v 227013 [

{ nnr =¥ ]

Y d/
7 3

B4 pepN>

Start Datefs Z,E é'j Completed Dat&g_/i_

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

construction standards. Materials used and the infpymation rep
rillerC]Engineer (] Trainee Name (Print ) o &

ed above are true to my best knowledge and belief.

Drilling Company ﬁ{,{/ ﬂﬁ)( Drt //fnj Z_,/c

Driller/Engineer/Trainee Signature C,/d‘fq w & SL
2301

Driller or trainee License No.

aawess G0, 3N 5394

City, State, Zip P)(/) fon ﬂr]Lz,, M. 99394

IF TRAINEE: Driller's License No:

Dritter's Signature:

Contractor's
Registration No. &QML{, Dare 5( /6[ /7

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

Fite Original and First Copy with
Department of Ecology

Second Copy - Owner's Copy
Third Copy - Drillers Copy

V== 8

”ownea: Name l‘?os"f o~ /‘) 7231 ﬂ;f,, Lo

(2) LOCATION OF WELL: County '40297 crtl e .

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

WATER WELL REPORT StanCaniNo. ALV 8 34 3
STATE OF WASHINGTON UNIQUEWELLID. Y EL (0 >-
Water Right Permit No.
Address j?z O e i ﬁ, e 5 cin B3R v?
X 5 T 72 il 157 . e
=T L_) ’1"4'/1/4 A 1/4 Sec ki T / (@Hﬂ?é ﬁ
- 9 & (1 S /q{) l"/? ,’i‘t/t‘;x )g el /C'_;,-,., Ca ',‘{ o J'Yv
7 -

(3) PROPOSED USE:  f1 Domes, dﬁé)” i Ofindustii@)] {3y O Municipal
. 'O migatidaA SH] [T TestWell CTI [m I Other

Y~ O DeWater

{10) WFLL LOG or ABANDONMENT PROCEDURE DESCRIPTION
Formation: Describe by color, character, size of material and structure,
and the kind and nature of the material in each stratum penetrated, with at

least one entry for each change of information.

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

& New well Method : MATERIAL FROM TO
O Deepened O Dug O Bored ~ N »
O Reconditioned O Cable O Driven Lo? Seypd (@ 1

; & Rotary 0 Jetted S Ay K4 <sred K3 A9

(5) DIMENSIONS: Diameter of well & ] inches | Feed. S22 ¢ Coppped hlorreel]l 24 3 f
Driled __£_ 7 S feet. Depth of completed well I 7¢& | Ned §. =z e  Sereved 34 39

{(6) CONSTRUCTION DETAILS 2.z sl é 45)4 Via 3G |SC
Casing Installed: .t y : [- La-q rAa Q 74
7B Weided b - Diam. from __&2 o9& % e 7~ o |£7
R Liner instalted “¥a - Diam.from __7&  frro_{ JO e —d =
0 Threaded T Diam. from ft.to N W i &ff a7’ 53 74
oort " ( veivrh <l d’-‘*n—‘v) ‘

tions: j - ; g
erforations: W Yes O No ) Su» H 0/ é’/él:/f ﬂrfdlf G 794
Type of perforator used 5' Ki'f Y i et L e - a1 — ——
) 7 1 Med oo ﬂ/ﬁ.x éez:# MY 1i%§
SIZE of perforations in. by in. X = -
o o perorations from __{£ & s.10 4 50 ft. .o f"_? Car 4 Besa L1 751 i75
perforations trom ft. to fl. ); cflote o fBoii i
perforations from ft. to tt. | Moo i (M Ve~ ﬂea,—-i'nc;)
\Y et d
Screens: O Yes @@ No
Manufacturer's Name ]
.;Type Model No.
" Diam. Slot size from ft. to ft. <o
Diam. Slot size from ft. to ft. E -} / »53\ %
: CELY [ =5
Gravel packed: O Yes @ No Size of gravel ‘ [.-'ﬁ &
Gravel placed from ft. 10 ft. 993 = (%) g.
Surface seal: - B Yes OO0 No  Towhatdepth? s’ Yo \b., 8
. . . P Sy UTJ‘ 7 =7
M-atenal used in sea_l Beou fooyo i I & RaTIENT OF ELULY NCE N
Did any strata contain unusuable water? O Yes H No “TWELL DRILLIRS =
Type of water? Depth of strata -
Method of sealing strata oft

(7) PUMP: Manufacturers Name
Type: H.P.

(8) WATERLEVELS: Land-surface elevation above mean sea level ft. ‘2 R g &9 _ é? < (?
Static level ft. below top of well Date M Work Stasted g 19-12‘ Completed 2——‘—‘ 19‘L—‘
Artesian pressure ibs. per square inch Date
Artesian water is controlied by |

{Cap, valve, etc) WELL CONSTRUCTION CERTIFICATION: ‘
. | constructed and/or accept responsibility for construction of this well, and its
® wELL TESTS: Dtav:dc;wn 5 $m°un't3wﬁ§r Ie\;;el fslo;v e:v:%g’e’:ow stamﬂive compliance with all Washington well construction standards. Matenals used
as a pump testmade? X Yes — y f: . . N and the information reported above are true to my best knowledge and beief.
Yield: gal./min. with . drawdown a er__/___ rs. . v . ;o Py .
Yield: gal./min. with- ft. drawdown after hrs. name _ 7~ ",19;’/ € = 4 S ﬁ L7 / / ¥l :;7”%» i AL
Yield: gal./min. with ft. drawdown after hrs. (Person, Firm, or orporatlo;) (Type o
Recovery data (time taken as zero when pump tumed off) (water level measured from well Address 2 Ay 2 W Cr-i7 e y ﬂ &7 c.-‘) ( l/)f I3
top to water Jevel)
Time Water Level Time Water Level Time Water Level
3 i Bi= ffata=7—
h ; * g Contraclor's s . — v 3. ;
.'T ' Registration No. I/ 2L LPFE RS BGose A -7 19%
N P - - )
T a.t @ oftest ‘.7 j ‘l { {(USE ADDITIONAL SHEETS IF NECESSARY)
Bailer test gal/min. with ft. drawdown after hrs.
Airtest gal./min. with stem set at . for hrs.
Atesian flow g.p.m. Date ] ) ! ] )
Temperature of water Was a chemical analysis made? 00 Yes 0O No Ecology is an Equal Opportunity and Affirmative Action employer. For speciai

ECY 050-1-20 (7/97)

accommodation needs, contact the Water Resources Program at (360) 407-
6600. The TDD number is (360) 407-6006.




)Y WATER WELL REPORT

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

File Criginal with
Department of Ecology

Second Copy - Owner's Copy %IJ/
Third Copy - Driffer’s Copy

STATE OF WASHINGTON

Notice of Intent '-/L) ’ jh‘l 0[ 33
uniQUEWELL 1D # _BEAM KO0

Water Right Permit No

OWNER Name %

)

Yeelo

Address L\%\ h-Tb(\rO\\"Q \D(JDC/Q Q LM :U.ﬂ

{2) LOGCATION OF WELL County

oo e

1/4 hfIMSeo ]"{ T

ﬁ‘ NR Q‘g WM

(2a) STREET ADDRESS OF WELL (or nearest address) A\g@&.in.z;gg Ny -1 21 ° b6\(\-
maxparceLNe =\ (s - ()= OGRO- O O] O~
(3) PROPOSED USE &% Domestic O Industrial ] Munu:lpﬂ EPT }{_WZ Wé L{;@F\br DECOMMISSIONING PROCEDURE DESCRIPTION
O Imigation O Test Well ] Cther %? by color, character, size of matenal and structurg, and
O DeWater FIS oF: ¥ ther ki ialure of the matenal In each stratum penetrated, with at least
{4 TYPE OF WORK Owner's number of well (if mare than one) one entry jor each change of infarmation Indicate all water encountered
“New Wall Method MATERIAL FROM TO
O Deepened {0 Dug J Bored -—7—
O Recondtioned O Cable [0 Driven QP S0 , o (0
O Decommission O Rotary O Jetted ke Crmposed bggn_ﬂ-f— LD 12
(5) DIMENSIONS Drameter of wall P mches LNl bl bo=ait + HERN Y
Drilled feet Depth of completed well__ V() nW% Ha Kt
(6) CONSTRUCTION DETAILS SEN Faall 3 01 \ ] (r)
Casing Installed o By Sibandcong o3
" Welded “ Diam from it to ﬁé E ft i —
~Liner installed ﬁ:“ Dham from ___@___ﬂ to ft (ﬁs V&‘{ 0’{.{‘ 'J[’ 125 144
1 Threaded —— Diam from it to 13
Parforations Byes O (o
Type of parforator used Shye X_)
T (I
SIZE of perforations W in by / 3\_ } n = E CETVE T3
VA, perforations from !h £ w0 JHD #t
NUV 03 2000
Screens OYes X0 O K-Pac Location
Manufacturers Name BEPARTVENT 0T ECOLOGY
Type Model No WELL Dy L
Diam Slot Size from ft to f
Diam Siot Size from ft to ft o EO AT
Gravel/Fiiter packed (1 Yes ;Qﬁ(o 3 Size of gravel/sand /Q" nd rewed A
Matenal placed from ft 1o ft [ 1”]
Surface seal ﬁ( To what depth? QO ft ‘s . cu;]
Matenal used In seal m’bh,. Yé}’ g../
Dud any strata contain unusable water? Cl Yes ONo X P
Typa o water? Depth of strata \f.{i r'?EG“m\/
Method of sealing strata off P
() PUMP Manulacturers Name ©—
Type HP
{B) WATER LEVELS , Land-surface elevalion above mean sea level
Statrc levet 36 ft below top of well  Date 3 l E !i Work Started T' lS- 2000 Completed ?' l Lg . m
Artesian pressure fbs persquareinch Date_
Artesian water 1s controlked by
{Cap, valve, elc ) WELL CONSTRUCTION CERTIFICATION
(9) WELLTESTS Drawdown is amount water level is lowered betow static levet ! cons]tructed an":df]?wccﬁpt :espon;:blhty‘for ?0"5" UC!‘;DH rd?.sf lth: well, and its
comphance with all Washimgton well construction standa aterials used
Was a pump lest made? [) Yes o Wyes, by whom? and the information rpported above are true to my best knowledge and belief
‘eg Yield gal /min with fi drawdown after hrs
Yield gak/min with drawdown after hrs Type or Print Name License No _{ 2 Z :{:
Yield gal /min with ft\drawdown after hrs rller/Engineer)
Recavery data (tme taken as zerh when pUmp turned off} (water level measured from
well tap to water level) Trainee Name License No
Tima Water Level Time Water Level Time Water Level Drilhng Com \iﬂ
(Signed) /(7 (jjf pg <" License No
‘& . NTicensed Driter/Engineer)
—_— Address 2 10 142- LT ﬂf\(fu }/'m&-f’ \M{mfcﬁ JU'
ate of tes
Contractor's
Bailer test gal /rmin with ft drawdown after hrs Registration Noj Ln i ]S 8 ﬁ vate_ 2= Il 3/ j'(/ é-.
Arrtest gal.frrun wrth ft drawdown after hrs
Artesian fiow U gpm Date (USE ADDITIONAL SHEETS IF NECESSARY)
Temperature of water___ E{ Was a chemical analysis made”? [1Yes [ONo
Ecology 15 an Equal Opportunity and Affirmative Action employer For specral
accommodation needs contact the Water Resources Program at {360) 407-
ECY 050-1-20 (11/08) y 2 ‘;Gr 6600 The TDD number is (360) 407-6008 B




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

Please print, sign and return to the Department of Ecology

-Water Well Report

Original - Ecology, 1% copy - owner, 214 copy - driller

Construction/Dgcommission

(J Constsuction } G2579

(] Decommission ORIGINAL INSTALLATION Notice
of Intent Number

Current

Notice of Intent Na. ( 7 C) O g q

Unique Ecology Well ID Tag No. AK H 19

Water Right Permit No.

Property Owner Name b
Well Street Addresg L/

[ Industrial
[ Test well

PROPOSED USE:
D DeWater

ElDomesuc

[ irrigation

[ Municipal
[ Other

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

New well D Reconditioned Method : D Dug 1 Bored
Deepened O cable &Rotary

D Driven

3 Jetted

DIMENSIONS: Diameter of well !2 inches, drilled _ D&y ) fi.
Depth of completed well ft.

City ' )

LocatloniE 1/4- 1/4’\_& 4 Sec_l_‘{Twni/‘ Rﬁr?or"" Dcirclc
WWM one

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

still REQUIRED ) Long Deg Long Min/Sec

CONSTRUCTION DETAILS

[ Threaded ” Diam. from fi. to

Casing Welded Sj " Diam. from __ " Q fto & % ?—3 ft.
Installed: Liner installed " Diam. from ’£> ft. to [CHE
fi.

/-1

Tax Parcel No.

CONSTRUCTION OR DECOMMISSION PROCEDURE

Perforations: [HYes [ JNo ~~ -
Type of perforator used __~3 /‘H /.Sd «J
SIZE of perfs ‘l"l in. by s; in. and no. of perfs ‘l erom‘_'a&ft. to SO,

Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change of

information indicate all water encountered. (USE ADDITIONAL SHEETS IF NECESSARY))

Screens: [Jyes [MNo [JK-Pac Location

Manufacturer’s Name

Type Model No.

Diam. Slot size from, ft. to ft.
Diam. Slot size. from ft. to ft.

Gravel/Filter packed: [] Yes B No 3 Size of gravel/sand
Materials placed from ft. to fi.

MATERIAL ) FROM 10
160 Son\ ' 0] 3
C\Q\l Qe _3 ‘{/
arale | | 53
Bosa it $3 ) 81
Cloy Green 19%] 921

Cosa'lt Broieen K21 232

Surface Seal: ; d(Yes CINo  To what depth? l 2 3 ft.
Material used in seal ﬁ.} \ﬂ"‘l‘}ﬂ 1 *‘p

Did any strata contain unusable water? [ Yes No

‘Type of water? Depth of strata

Method of sealing strata off

| Beselt [fard 132 | 23]

| Beasaft Bropeq water Ky] 1309

PUMP: Manufacturer’s Name
Type: H.P. N

WATER LEVELS: Land-surface elevation above mean sea level __;_ﬁ.
Static level /ﬁl
Artesian pressure

ft. below top of well Date

1bs. per square inch Date

Artesian water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? O ves E‘No If yes, by whom?

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

R(:LU\'LI’)’ data (nme taken as zero when pump turned off) (water level meas: ured from well _
Tt0p to water level) T

A OV ECO

7S becaivb O

O 2.0l |

Time Water Level Time Water Level Time Water Level
A &
2, &
Date of test %' Brer ““—(\‘
Bailer test gal./min. with ft. drawdown after hrs. R
Airtest }0 gal./min. with stem set at Q % fi. for J— hrs.
Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [] Yes [XI'No

«

-

¥ L
Start Date t 2 ~ ‘ 2 Completed Date ‘ 1 _\g ’

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

Washington well construction standards. Materia]s used and the information reported above are true to my best knowledge and behef

Lo lo O JFuec

Driller/Engineer/Trainee Name (Print)

Drilling Company

Driller/Engineer/Trainee Signature 4 5 Address

Driller or trainee License No. . i Qv 'bv Lﬁ City, State, Zip

1f TRAINEE, - Contractor’s . ) _— - .
Dritler’s Licensed No. Registration No. ) 0 Date

Driller’s Signature

Ecology is an Equal Opportunity Employer.

ECY 050-1-20 (Rev 2/03)




L IGUSG i, GGl G Tl W UG W etr W s W et gy

- Water Well Report

Originat ~ Ecology, 15! copy - owner, 274 copy - driller

wilerag104 31311

BCOLOGY
Constructlon/Decommlssmn
1 Construction
[] Decommission ORIGINAL INSTALLATION Notice
A of Intent Number
wl?
PROPOSED USE: lDomcsuc O industrial  [J Municipal
D DeWater lrm,auon D Test Well [J Other
TYPE OF WORK: Owner’s number of well (if more than one) )
m New well ] Reconditioned Method : [ Dug’ [ Bored [[] Driven
[] Deepened Cdcable B Rotary  [] Jetted
DIMENSIONS: Diameter of well !“g inchcs,:l_rillcd —,r- fi.

Depth of completed well 205 At

CONSTRUCTION DETAILS

Instaited: ‘Liner instatled i * Diam. from _~ 5 fi. to
’ Threaded .

Current

Notice of Intent No. { 7 Q ) g q

Unique Ecology Well ID Tag No. AR H 4w
Water Right Permit No.
Property Owner Name ¢_ | A [1 0 ﬂ / ay” /(
Well Street Address L it K A
' Y County 24l '+ﬂ J4)

214 Sec _lj Twn_(Mtsz'ﬁ;a“’M Durclc

Location$ £ 1/4-1/4

] W\VM
Lat/Long (s, t, T Lat Deg Lat Min/Sec
still R.EQUIRED ) LongDeg _ Long Min/Sec

Tax Parcel No. - /L‘{ qb ~[0[~0Y "}I ﬁ ‘\(IAZ

Casing Welg!ed - i; Diam. from EJ fl.to '35( fi.
<

Diam. from fi. 10 fl.

Perforations: [ 9 Yes [ No.
Type of perforator used S /‘)r /_56\ €

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

Materia! used in seat 2703 1\ I} ‘\’lf]

Did any strata contain unusable water? [ Yes No
Type of water? Depth of strata
Method of sealiﬁg strata off

SIZE of per(s \!tl in. by (o in. and no. of perfs [ C from % 2ER 0 LR MATERIAL FROM 10
Screens: D Yes ENO D K-Pac Location "\ oD e().' \ 0 3
1I\‘/::neufaclurer’s Name — C \ Gt P\f o N . _g L( /
Diam. Slot size, from fl. to fl. ('! va (/Q i Y l 5_3
Diam. Slot size from ft. to fi. Bocail 43 Qi
Gravel/Filter packed: Oves B No , [3 Size of gravel/sand ( \aag Green 1%] QQ }
Materials placed from, fi. 10 fi. &'LSC"} f’ ﬁ o Erd) \.2 Zl 37 3 2
Surface Seal: : gYes OINo  To what depth?__" / z fi. &! sC, { f /fﬁ’d BZ 27!

| Besaft Brepeg wetvr 2s] 1305

A OF
S

&

PUMP: Manufacturer’s Name

Type: H.P.
WATER LEVELS: Land-surface elevation above mean sea level ft.
Static levet _{ (& 7 fi. below top of well  Date

Artesian pi Ibs. per square inch Date

Artesian water is controlled by

(cap, valve, etc.)

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

Was a pump test made? [ ves ENO If yes, by whom?
Yield: gal/min. with ft. drawdown after, hrs.

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

Recovery dota (time taken as Zero when pump i ned off) (water level measured from well
‘top 1o water level)
Time Water Level Time Water Level Time Water Level

Date of test

Bailer test gal./min. with ft. drawdown after hrs.
Airtest, l c gal/min. with stem set at = Q fi. for L hrs.
Anesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? ] Yes B No

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

.

Start Date ~ —ef Completed Date ‘ 2 =/ j - Q‘;/

+

WELL CONSTRUCTION CERTIFICATION: 1 constmctcd and/or accept rcsponstblhty for construction of this well, and its compliance with all

Washington well construction standards. Materials used and the information reported above are t

- to my best knowledgs and belief.

Driller/Engineer/Trainee Name (Print) At /f 04 - XK
Driller/Engineer/Trainee Signature w43

Drjillini; Company
Address _ '

City, State, Zip

s

. > ”
Driller or trainee License No. z J L‘;

Contractor’s

if TRAINEE,
Drilter’s Licensed No.

Driller’s Signature

Registration No.bz ‘Q l Zﬁé—i& :2,.'2 /725 Date ]2 *[ S "Q’_‘Z

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




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

‘Trainee's Ecology License No.

Reason/Source of Change (Required)

WELL LOG CHANGE FORM

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

WCL Log ID (Required) Well Log ID

Regional Office: [ﬁCRO [JERO - [ JNWRO [JSWRO

Type of Well: [1Water [_]Resource

Notice of Intent: Ecology Well ID Tag No.

Property (Well) Owner's Name
Well Street Address

City _ | County ‘ Zip Code
-~ Location: ____1/4-1/4 1/4 Sec Twn R - E or W (Circle One) -
Lat./Long: (Required) Lat. Deg. Lat. Min/Sec
Long. Deg. - Long. Min/Sec?

Hon'zontal‘ Collection Method Code

Tax Parcel No

Type of Work: I:] New Well [] Reconditioned [] Deepened
Well Log Received Date  / / :
Well Diameter __ (in inches). Well Depth (in feet) Well Completed Date  / /

Driller's Ecology License No.

TATERNAL CORRECTION - TWMIAGES UNGHANEED

Signature of Well Log Tracker (Required) El ' ~_Date: | -2~ oy

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




-~ File Onginal with
Department of Ecology

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

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

STATE OF WASHINGTON

/Y6085

\—/w’—h—_‘_—\.,
WATER WELL REPORT

i .

Notice of Intent !A 2 i [4&“ 2&!: 5
UNIQUE WELL I D # 7 tﬁ# ﬁg

AKH-754

Water Right Permit No

M

WMo Leaoc \D\re!

OWNER Name

Address ? RO | g‘i""——%t&/\l\& 2 E&Q . @«C\RQ@

2)

=

LOCATION OF WELL County %QM\: V¥

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

als = /6] = 0722 <003

TAX PARCELNO J—/

1__NG 14 Sec_|f NR_2 (e QD)

*

G

(3) PROPOSED USE R Domestic O Industnal O Municipal (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
O Irngation O Test Well 3 Other Formation Describe by color character size of matenial and structure and
OO DeWater the kind and nature of the matenal in each stratum penetrated with at least
(3) TYPE OF WORK Owner's number of well (if more than one) one entry for each change of information Indicate all water encountered
R New Well Method MATERIAL FROM TO
O Deepened 0 Dug O Bored K
O Reconditioned O Cable O Driven 7%/17 9 el / O H
0 Decommission & Rotary O Jetted G et Cler v o S 2
(5) DIMENSIONS Diameter of well nches | Lo et Teed Glog —a( A A j
Drilled feet Depth of completed well / 7,9 ft e sall é { i j ol
/
(6) CONSTRUCTION DETAILS L A asal 7 A /30 é}
Casing Installed : Uy PO
Welded Diam from _tL ft iy 7 7= / /75
Liner installed Diam from = §" ft t { § ,{0
O Threaded Diam from ft to il £R e N
/ V1 Recewed |7 \
Perforations K Yes [INo [ -+ —
Type of perforator used S h ¥ / 5 a ¢ A o
SIZE of perforations /Q in by n V% - p §(‘§
4 © _ perforations from I35 to (705 ¢ w
Screens Yes WNo I K Pac Location
Manufacturer's Name
Type Modei No
Diam Slot Size from ft to ft
Diam Slot Size from ft to ft

Gravel/Filter packed {JYes A No [J Size of gravel/sand

ft to ft

Material placed from

AC f

th"

Surface seal KYes O N To what de|
Matenial used in seal 3{’5 /i
Did any strata contain unusable water? [JYes [ No

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

(7) PUMP Manufacturer's Name
Type HP
(8) WATER LEVELS Land surface elevation above mean sea ievel

ft below top of well Date z E :Z

Ibs persquareinch Date__

Static level & e
Artesian pressure

Artesian water s controlled by

(Cap valve etc)

Work Started_2 ~/© O ?/‘ Completed «ﬂ..//.-o v

©

WELL TESTS Drawdown is amount water level Is lowered below static level
Was a pump test made? [JYes ﬂ No If yes by whom?

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

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

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

Bailer test gal /min with ft drawdown after hrs
Asrtest gal /min with ° ! ft drawdown after, hrs
Artesian flow, gpm Date

Temperature of water. é 2 Was a chemical analysis made? [JYes ﬁ‘ No

ECY 050 1 20 (11/98)

WELL CONSTRUCTION CERTIFICATION

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

License No
(Licensed Drilier/Engineer)

Type or Print Name

Trainee Name

License No
Driling Comf%gﬂzmﬁ_@m
(Signed) o /‘ Llcens:No [22 9
Licensed Driller/Engineer)
Address 225 ) MMQ_LMM ZZ}k

Contractors

Registration Noz ZE ZE L[{ Ik{’ E&S Z_S ﬁ)ate - /1 Ofl‘

(USE ADDITIONAL SHEETS IF NECESSARY)

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




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

Please print, sign and return to the Department of Ecology

% Water Well Report

,F, nor sy Original — Ecology, 13t copy — owner, 2nd copy — driller
EPALFAME l T 8f

COLOGY
onstruction/Decommission

Construction
Decommission ORIGINAL INSTALLATION Notice

of Intent Number
1S3 b oy

Current
Notice of Intent Nobu/

Water Right Permit No. 9
Property Owner Name
Well Street Address

PROPOSED USE: mmcstic [ industrial 7 Municipal
E___] DeWater D ln'.igation D Test Well [ Other

%

City [@MZZ& County &/J b/‘) -g35—

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

LocationdE 1/4-1/4 ME 1/4 Sec ¥ Twn_F R 2% @ Eom.
WWM E one

‘DNE‘W well DReconditioned Method : [ Dug [ Bored L—_] Driven .
T Deepened P Clcable R0y [ Jetted Lat/Long (s, t, 1 Lat Deg Lat Min/Sec
DIMENSIONS: Diameter of well _{ _ ipches, drilled f. still REQUIRED
= QU ) Long Deg ______Long Min/Sec
Depth of completed well ft.

CONSTRUCTION DETAILS é P4

" Diam. from t 2 ﬂto Z é

' Diam, from

Casing [ Welded
Installed: [] Linerinstalled _______

Tax Parcel No. [ /4’7& /d/- 0§jj 005[

CONSTRUCTION OR DECOMMISSION PROCEDURE

El Threaded ” Diam. from
_Perforations: | J Yes- [ARo - - -
Type of perforator used
SIZE of perfs in. by ___Emd no. of perfs, from___ ftto____ ft

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

MATERIAL FROM TO

DYes «Zﬁ DK-Pac Location

Manufacturer’s Name

Screens:

Sar’ O /ST

Depth of strata

Type of water?
Method of sealing strata off

£
T, Model No.
D):f; Slot size from, o fi. to ft. 6/;34 /’L ﬁXA v e { /S~ ? ./
Diam. Stot size from . to fi. ] / o
Gravel/Filter packed: [] Yes J:—P( [ Size of&mvel/sand < / /f #‘ 5/9'\) [.) 7 / q ?
Materials placed from ft. to -
Surface Seal: : A X/w#depth’ t é > s'éAJD 0@” I ‘[’3 6 J‘
Material used in sedl
Did any strata contain unusable water? [ Yes o 4 ﬁb; . )A) W / 7‘ 5 f 7 ?

B716cK giﬂé‘/&/l— /Y | [YO0

PUMP: Manufacturer’s Name
Type: ~ H.P.

J]Z5

) WATER LEVELS: Land-surface elevation above mean sea level .
ft. below top of well  Date OL/

Static level

Artesian pressure Ibs. per square inch Date

Artesian water is controlled by

{cap, valve, etc.)

FRactoRe 5454”/% VL75%

W7Mq§ 2 /9(3@-«/1‘ /4K

/70

..VA'

e w/wseﬂ 7 <,

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

Was a pump test made” [ ves O No  Ifyes, by whom?

Vi ,/9 7 ‘f’,«:’

jeld: ral./min. wi 2 4 5 OEECOID -

ield: el min with e AN

Yield: gal./min. with ft. drawdown after, hrs. / Recewe= ‘\

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

top to water level) - ¢

Time Water Level Time Water Level Time Water Level \ Lopl
: &, Y

\@’41 REG Q

Date of test .

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

Airtest :< 2 i gal./min. with stem set at /S\o fi. for 3 hrs.

Artesian flow g.p.m. Date

Was a chemical analysis made? [] Yes [TJ No

Temperature of water

PR 4

4 / - < ‘LI - 4
Start Date / /AL <1 0 / Completed Date l'l '5{2 (¢}

WELL CONSTRUCTION CERTIFICATION?: I constructed and/or.accept responsibility for construction of this well, and its compliance with all
S. Materléli used and the information reported above are trugto my best knowledge and belief.

Washington well construction stand

Driller/Engineer/Trainee Name (Print)-

Driller/Engineer/Trainee Signature

Driller or trainee License No.

ridl m{;

Drilling Company
Address 4

w Ca)(/7
3)

If TRAINEE,

Driller’s Licensed No.

City, State, Zip
Contractor’s

Registration No. Ai al'é l ?ﬂ 2.22 : Date z il ﬁ i

Driller’s Signature

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




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

CURRENT
WATER WELL REPORT Notice of Intent No. \)\J€_. \3 al (oq

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

Featoc . £ -
Cogstruction/Decommission (“x” in circle) Unique Ecology Well ID Tag No. 1428 Y46
Construction Water Right Permit No.
O Decommission ORIGINAL INSTALLATION Notice Property Owner Name 'T,(a_\’ S N\ a\SOWN
of Intent Number
: Well Street Address VO . C\andlor RE
PROPOSED USE: & Domestic O Industial O Municipal '& Py
O DeWater O Irrigation O Test Well O Other xo\'\ County “\\OV\
Locatio 1/4-1/4 N 1/4 S Twn TN Rgga@ i
TYPE OF WORK: Owner's number of well (if more than one) S NE 1/4 Sec |k TwnIn e ine
New well O Reconditioned Method : O Dug 0O Bored O Driven .
O Deepened O Cable &7 Rotary O Jetted Lat/Long (5> tr Lat Deg e ra ey Lat Min/Sec
DIMENSIONS: Diameterof well __© inches, drilled ,;2 fi. Still REQUIRED) :
Depth of completed well 70 Long Deg ity Long Min/Sec
CONSTRUCTION DETAILS Tax Parcel No._\\YA 300000 100D
Casing D/Welded ”  Diam, from T 7— fwo [ 3 5 ft.
Installed: @ Liner installed " Diam from =3 _fito /7O # CONSTRUCTION OR DECOMMISSION PROCEDURE
O Threaded " Diam. from ft. to ft.
Perforations: B-ves [ No Formation: Describe by color, character, size of material and structure, and the kind and
; B3 /(l ! / SQ . nature of the material in each stratum penetrated, with at least one entry for each change of
R G information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs /3 in. by A in. and no. of perfs £o© from{ Yon to,iaﬂ. MATERIAL FROM T0
Screens: 0O Yes B 0O K-Pac Location K ( Q 3
Manufacturer’s Name E ,’7, E / 9 2 {
Type Model No.
Diam. Siot size from fto R | Beoken Losel? 2/ lbo
Diam. Slot size from ft. to ft. Ha cd lepnen £ lay 4 ¢ 1 &
Gravel/Filter packed: O Yes E-No DO Size of gravel/sand losvra—e ( £ 1§ ! L
Materials placed from fi.to ft. P /pz £k A, / A 'q O ?
Surface Seal: B3~Yes [0 No To what depth? 20 ft. - Fr- défa r7 (i ) 2 é 9 2 7?
Material used in scal __ [ un foor s FA \fra-el ZBasatF 279 |2%2
Did any strata contain unusable water? O Yes BN
Type of water? Depth of strata
Method of sealing strata off N
PUMP: Manufacturer’s Name
Type: HP.
WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level _{ 7 9 ft. below top of well  Date
Artesian pressure Ibs. per square inchr Date

Artesian water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? O Yes 8% If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal /min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.
: =~ ECO/N.
Recovery data (time taken as zero when pump turned off) (water level measured from well CQS4 = 0}\
top to water level) - ad
3 . : rets \
Time Water Level Time Water Level Time Water Level
I oD 4 .l 13‘\& \
\ /
Date of test \ 1\e
: 8/ &
Bailer test gal /min. with ft. drawdown after hrs. \
T S S 71, B
Airtest S @ 7 gal/min. with stem set at XEZ ft. for 7: hrs.
Artesian flow g.p.m. Date
Temperature of water $ 7 Wasa chemical analysis made? O Yes & No
Start Date 9\' ﬁ - A01Y Completed Date 9— b- 2@[‘7'

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

@ritler O Engineer GXTfainee Name (Print) 2 Bmgs E}) E l i 9 Drilling Company L] PI’l A e | qu

Driller/Engineer/Trainee Signature %. o ! -'ldl é #\ Address P a- BOX 377
Driller or trainee License No. 3 \S (O City, State, Zip M\I‘ LL]IQ’

If TRAINEE, Contractor’s

Driller’s Licensed No. / ; Q‘ 4 Registration No TR I1PLD; Date_{ = le-20

Driller’s Signature _;/(f Q. LFrr ' Ecology is an Equal Opportunity Employer.
L

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 Wamranty the Data and/or the Information on this Well Report

WATER WELL REPORT

E Original & 1" copy — Ecology, 2™ copy — awner, 3 copy — driller

DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x” in circle)

State of Washington
[ Construction
[] Decommission ORIGINAL INSTALLATION
Notice of Intent Number WE27600

PROPOSED USE: Domestic [ 'Industrial  [J Municipal
[J DeWater [ Imrigation 3 Test Well O Other

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

New well [3 Reconditioned Method: ] Dug [ Bored [] Driven
[ Deepened Cable [J Rotary [J Jetted

DIMENSIONS: Diameter of well __8 inches, drilled 202 #.
Depth of completed well _202_ ft.

CONSTRUCTION DETAILS

Casing Welded 8 " Diam from_+1.5 f 10 202 £

Installed: [ Liner installed " Diam. from fi.to f.
[] Threaded ” Diam. From ft.to ft.

Perforations: [] Yes No

Type of perforator used

SIZE of perfs _____in. by in. and no. of perfs _____from f.to ft.

Screens: [ Yes No [0 K-Pac Location

Manufacturer's Name

Type Model No.

Diam. Slot size from fi.to ft.

Diam. Slot size from fi. to fi.

Gravel/Filter packed: [ Yes No  Size of gravel/sand .

Materials placed from ft. to ft.

Surface Seal: @ Yes [ No To whatdepth? 20 _f.
Material used in seal Bentonite

RECEIVED
CURRENT JUL 19 201/

Notice of Intent No. WE27600 Dent of Ecology

Unique Ecology Well ID Tag No. BJB-50§en"a‘ Regional Office
Water Right Permit No.
Property Owner Name Richard Rogers
Well Street Address

City Benton County Benton
Location gw1/4-1/4 sw 1/4 Sec 31 Twn 9 R 28 EWM [N
(s, t, r Still REQUIRED) Or
wwM [J
Lat/Long
Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax parcel No. (Required) 131983012387002

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

SHEETS IF NECESSARY.)
MATERIAL FROM TO
Browa silt /Sand 0 131
Brown sand /Caliche 131 168
3/4" Gravel/sand 168 200
Black Basalt 200 202

Did any strata contain unusable water? O Yes [ No
Type of water? Depth of strata
Method of sealing strata off

PUMP: Manufacturer’s Name

Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level 119 fi. betow top of well Date _7-7-2017
Ibs. per square inch Date

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

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

Was a pump test made? [] Yes No [fyes, by whom? s
Yield: gal. /min. with ft. drawdown after hrs,

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

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

Recovery data (time taken as zero when pump turned off) (water level measured from
well top 0 water level)

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

Bailertest__10  pal/min.'with__2 & drawdownafter 1___hrs.

Airtest gal./min. with stemsetat_______ ft.for_____ hms.

Artesian flow gp.m Date

Temp e of water Was a chemical analysis made? ] Yes [ No

Start Date __5-25-2017 - Completed Date 7-7-2017

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

Driller [] Engineer [] Trainee Name _~JUjtin Egel Drilling Company

Driller/Engineer/Trainee Signature pd Address

Driller or trainee License No. 2843 2~ / City, State, Zip

IF TRAINEE: Driller’s License No: Contractor’s

Driller’s Signature: : Registration No. Date _7-7-2017

ECY 050-1-20 (Rev 02-2010) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program
ar 360-407-6872. Persons with impaired hearing may call Washington Relay Service at 711. Persons with speech disability may call TTY at 877-833-6341.



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

Please print, sign and return to the Department of Ecology

% Water Well Report

5 Original — Ecology, 1% copy - owner, 2"d copy — driller

Current
Notice of Intent No.

W- Qyqaasy
Unique Ecology Well ID Tag No. _A¢L- 9209
Water Right Permit No.

Property Owner Name QM&LJ;

Well Strect Address Ka A?yf oy verh)

B0 06T L.

Construction/Decommission

. Construction

[C] Decommission ORIGINAL INSTALLATION Notice
N0 of Intent Number

‘\%00\ f

PROPOSED USE: EDomeslic [ Industriat [J Municipal

O pewater Irigation [ Test well [ Other

City Kzna

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

County 6 en 794 |
LocationAZ#f/4-1/4 St=1/4 SecLéTwn_Z Rig E\ovrM circle

Artesian pressure Ibs. per square inch Date

Artesian water is controlled by

(cap, valve, etc.)

WWM onc
ew well D Reconditioned Method : D Dug Bored D Driven .
%’gecpmcd Clcable Qi Rowry [ Jetted Lat/Long (s, t, r LatDeg___ Lat Min/Sec
DIMENSIONS: Diameter of well _ e inches, drilled __Z&__ft. still REQUIRED .
Q ) Long Deg Long Min/Sec
Depth of completed well ft.
CONSTRUCTION DETAILS Tax Parcel No. /=L &8~ 365~ do3-218
Casing mWeldcd " Diam. from 4 ft. to fﬂ ft.
Installed: [] Liner installed " Diam. from ft. to fr. CONSTRUCTION OR DECOMMISSION PROCEDURE
[ Threaded " Diam. from ft. to ft. . . . . ]
Perforations: D Yes No Formation: Descn!)e l?y color, character, size of mqler\al and structure, and the kind and
) nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used information indicate all water encountered. (USE ADDITIONAL SHEETS IF NECESSARY )
SI1ZE of perfs in. by in. and no. of perfs from ft. to ft. MATERIAL FROM T0
Screens: [ Yes g No [JK-Pac Location %n S/‘/f\/ Sol, / & gé
Manufacturer’s Name S J' c‘:'/ 4‘4#!/ _‘{6 20
T)fpe ; Model No. frr ren E 20 F5
Diam. Slot size from ft. to ft. Lk s K <2
Diam. Slot size from ft. to ) fi.
Gravel/Filter packed: [] Yes B No [ Size of gravel/sand
Matenals placed from ft. to fi.
Surface Seal: : B8 Yes CINo  To what depth? Se t ft.
Material used in seal 62"" 7‘0’7 r~¢ [ =
Did any strata contain unusable water? [ Yes E No
Type of water? Depth of strata / DEB>
Met sealing strata off E i
ethod of sea mgsm‘ao /3 ,%h x\\x
PUMP: Manufacturer’s Name /é) R k) %\
Type: H.P. _—_1>;. B QO' ]
_ _ - ‘ 2

WATER LEVELS: Land-surface elevation above mean sea level ft. X %
Static level q 1 ft. below top of well  Date ra) S~ \6} /

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

Was a pump test made? 3 ves [ No Ifyes, by whom?

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

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

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

Bailer test gal/min. with ft. drawdown after hrs.
Airtest_, s.é pal./min. with stem set at ja ft. for & hrs.
Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [] Yes ﬁ-No

- Start Date 3’ 27"f5— Completed Date ?’-}?«-7{“

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

Drilling Company ;/ Slridt e

Driller/Engineer/Trainee Name (Prinw -ié ey
T4
Driller/Engineer/Trainee Signature é"’j’

el Dntli'ha
Address /ﬂ/ t{‘ﬁq TM’/ /"J. -

8y 3

Driller or trainee License No.

City, Sute. zip_ FRSEO __LJo  F® 30/

If TRAINEE,
Driller’s Licensed No.

Contractor’s

Driller’s Signature

Date z/[ é

ECY 050-1-20 (Rev 2/03)

Registration No..’?ﬂ‘rfu/oafL z_.

Ecology is an Equal Opportunity Employer.




this Well Report.

1on on

The Department of Ecology does NOT Warranty the Data and/or the Informat

- |
& — WATER WELL REPORT

Ongmal& 1" copy - Ecology, 2" copy — owner,; '3*.copy - driller _

Aglngion STti

'lll
ECO OGY

Construction/Decommission (“x” in czrcle) ‘
& Construction 300 S73 ;
© Decommission ORIGINAL. INSTALLATION Notzce '

u »

. -"CURRENT
Notice of Intent No.

Umque Ecology Well ID Tag No .
Water. Right Permit No.

Property Owner Name /L/o/Qg f /feﬂuﬁd /71/ / /5 ﬁﬁd/

Depth of. completed well / O / 0 .

_ of Intent. Number
_ / Well Street Address &/ 772¥ (o /D2l #eX D
“PROPOSED USE: omestic [ 'Industriall O Municipal

O ‘DeWater gﬁngaﬂon El Test Well O Other Clty K éepd /\) County é e/ b&)

, — | LocationSL_1/4-145T 14 ‘Sec X} Twn B R;l% e
TYPE OF WORK: Owner’s number of well (if mqrg..,than one) W\‘:?M one
B Newwell O Reconditioried Méthod: O Dug O Bored O Diiven- |y - en g -
.0 ‘Deepened O Cable & Rotary ‘DO Jetted Lat/Long (S tr Lat Deg S Lat Mln./.se-c -
DIMENSIONS: Diameter of well, ZS :inches, drilled, Z‘z Stlll REQUIRED) Long Deg LOl‘lg Min/Sec L

Tax Parcel No.

CONSTRUCT 10N DETAILS Y4
Casing 2 Welded Z( 2 ”  Diam. from7( Z ft. 1o, ?A
Installed:. BTiner installed ” Diam.'from ’ ft. to

a Thrcaded ) ﬁ Dmm from ; Z ft. to. Mﬂ

‘CONSTRUCTION OR DECOMM]SS[ON PROCEDURE

“Perforations: ,B’ Yes [0 No

_fole€o
in by _ in. and no. ofpcrf{QeromﬂQﬂ tolo

Type of perforator, X;cd
SIZE,of perfs

Formation: .Describe by color, character, size of material and structure, andithe.kind and
naturé of the material i in each stratum penetrated with at Tleast one entry'for each-¢hange of

information._(USE ADDITIONAL SHEETSIF NECESSARY.)
- _MATERIAL. ) FROM

Screens:

O Yes & To D_K Pac:  Location_
Manufacturer’s Name .

Type ) Model No. .
Diam. Slotsize fromi ft. to ft.
Diam Slot size from

ftfo fi.

gm//
(7@90/9434//7"

257 1%
530 1392

Recovery data:(time:taken-as zero-when pump turned,off), (water level rmeasured from well
iop towater level) -

f\;/[::;ztl;z: gja;rl;er: O Yes .eE’ﬁ m) Slgc ?of gravel/sand > /< 7 7 Z_/q e Lf%
i i ' R /s, Y3

Surface Seal: J Yes Topwhit depth? ié Z DA/ . Y2 1522

| Material. usc&al %0/\/7%) 4 ,ng' ﬂ,rqﬂ/f— 5-3 2 go 2

" Did. -any:strata.contain unusabie water? O Yes * & A"ﬁ Le WA D 4 /q.s“,q\/f' 7 Jo P4 é ﬁ;
Type.of water? Depth of strata > / A f ms‘ A /7" R é?d A'QC ‘
Method b‘fsealinéistratﬁ&off [ 1S / [\ ] q L/ é ? Y‘
FUNP: Nt Sane — Lo 227+4A/+— 1235 1705

1T HP. 14 £
WATER LEVELS La.nd;mrface eleyation above mean sea. lcvel K‘\- = S
Static.level 1. below top of well: Damo g ("fp (74 6A5A /7L__ /ﬁ <G 2Q/
Artesian pressure lbs. persquare incv Date 4 ﬂd B AS 49 /'7‘ LS A'f é( q 7"% q 3 0
Artesian water is. controlled.by e em) (-, /4 el 5 /9'.5’9’ /y__ ~ 7 D é qq E
WELL TESTS: Drawdown:is amountwater level.is lowered below static level P g / L JT ﬂ @'gﬂ' / f ’ Cf& l D&S‘
Was a pump test'made? O Yes D' No  Ifiyes; by whom? i k) A/ f’ 2 .
Yield:__ gal/min. with ) ‘f..drawdown.after tirs. : i
Yield: gal./min. with ‘ft..drawdown after - hrs. 6(@? BASN# 005 1£0 7 1#)]
chld gal./min with ft. drawdown after. hrs. s e

——RECEIVEL
NSO 7008 |
oY - CENTRAL REGION

DEPARTHERT OF ECOT

Time Water Level - Time ‘Water Level Time Water Level
Date of test .~
‘Bailer.test gal. /min. with ft:drawdown after “hrs.
Aintest_ [ { gal /min. with-stem set-at  ffor hrs.
Artesian flow 3 _ . g.pm. Date

Was a chemical analysis made? 0 Yes, O No

Tempc‘raturc of water

Completed Date..

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for constructlon of thlS well, and its; compllance w1th all

terialguse

Washjington well construction standards.. ] and't
7r|ller ‘0 Engineer O Trainee Name (Prigiy _ /

Drilief/Engineer/Trainee: Signature

.information réported-above are tﬁe tom

‘best knowledge and belief.

&l( (L0

Drilling Company

Driller-or-trainee License No.

City, State, Z_lp

0

i TRAINEE
Drilter’s Licensed No.

Coritiactor’s

|Driller’s Signatire

Registration-No.

Ecology is;an Equal Opportumty Employer..

EGY:050-1-20(Rev 3/05) -

3 _ I

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



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

File Original with

WATER WELL REPORT

Wi 77276

Notice of Intent

Department of Ecology /} é:‘ /}7 7 é g

Second Copy - Owner's Copy ‘ STATE OF WASHINGTON . UNIQUE WELL 1.D. #

Third Copy - Driller's Copy ’l 7)/\ 0 Water'Right Permit No.

~ ) N -
w OWNER: Name Z/ ' gt [10 m” h ZA 4 Address N
"(2) LOCATION OF WELL: County __ /3 e 7p 1 5 b /”A“ vasee 1Y 17 9 Nm AREE w
(2a) STREET ADDRESS OF WELL: (ornearestaddress) Y& A+ “Far /’:/ LBen Feu &4 7"y’
TAX PARCEL NO.: ]~1Y96- te] ~72)9-265 ﬁ{
(3) PROPOSED USE: Domestic O Industrial O Municipal (1 WEL‘L GL ECbMMISSIONING PROCEDURE DESCRIPTION
0 trrigation [0 Test Well J Other Fofiation: l'De‘aSc ' color, character, size-of material and.structure, and
[0 DeWater the kind and nature of the materidl in each stratum penetrated, with at least
(4) TYPE OF WORK: Owner's number of well {if more than one) one entry for each change of mformatlon Indicate all water encountered.
5L New Well Method: _ Orv L. }r‘,‘ ATERIALL Tor FROM TO
O Deepened 1 Dug J Bored Sy pard p *
O Reconditioned O Cable O Driven ‘g B, o 4
0 Decommission X Rotary 00 Jetted /)’a—va,-n 2/ /'/y' 4/&?4/ a 16
L. L4 3

(5) DIMENSIONS: Diameter of well A ‘inches o -l Dol /& A Y

Drilled A0 feet. Depth of completed well 90 5\ ft. ﬂ/z& Fe el ﬁo Sa //— Z l’/ 7 f
= 23 3

(6) CONSTRUCTION DETAILS Copreet Toef  Erge ol , 95 1S
Casing Installed: L2 110 ed Ha—al Block /ﬁ/ﬁ/f le s |72
K Welded & ) Diam. from ft. to ft. /)’m) et 4"‘”%} @ 4, /70 9o 5
[J Liner installed Diam. from, ft. to ft. " ra -

[ Threaded § Diam. from ft. to ft. Vo lfo n. o~ e C/
i
Perforations: OYes & No :
Type of perforator used
SIZE of perforations in. by in.
perforations from ft. to ft.
Screens: OYes X No [JK-Pac Location
“.. Manufacturer's Name
A Tie Model No.
- Diam. Slot Size from ft.to ft. __
Diam. Slot Size from ft. to ft. [l ad 7
TR
Gravel/Filter packed: [JYes XiNo [ Size.of gravel/sand TS
D 1 &
Material placed from ft. to ft. TR ZUUU
il .
Surface seal: ® Yes O No To what depth? 2 (44 ft. Fbap ThlEmy: e
Material used in seal Joet Lot i T £ RGO Ay
Did any strata contain'unusable water? [Yes [ No
Type of water? Depth of strata
Method of sealing strata off’

(7) PUMP: Manufacturer's Name
Type: H.P.

(8) WATER LEVELS: Land-surfacetelévation above mean sea level . - oo
Static level g ft. below topof well  Date_ o2~ 27~ E Work Started 2-P24-¢ . Completed 2 ‘29’ .
Artesian pressure Ibs. persquareinch Date_

Artesian water is controlled by = -
' (Cap, valve, etc.) WELL CONSTRUCTION CERTIFICATION:
(9) WELLTESTS: Drawdown is amount water levelis lowered below static level t Cdnsi?ructed ?Qd/ﬁwccr?.pt fesgonﬁibil_ity for qonstrucgondof th'\i/"s, w.elll,l‘and n;
2 compliance with all Washington well construction ‘standards. aterials use
Was a pump fest mad.e? _D ves {No If yes, by whom and-the information reported above are true to.my.best knowledge and belief.
Yield: gal./min. with . ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs. Typeor Print.Name Z)I Le ’7”7"‘71 License No._ /A2 &’
Yield: gal./min. with ft. drawdownafter__ hrs. 7(Licensed Drilier/Engineer)
Recovery data (time taken as zero when pump turned off) (water level measured from .
well top o water level) Trainee Name Llcense No.
L
Time Water Level Time Water Level Time Water Level Drilling Company 'ri”’ﬁ le H# /f 4 /e 78 J=<L
(Signed) 7d ﬂ License No. laka V
. (Licensed Driller/Engineer)
Address /«( o1 Pem L0 7y 1= HF
g Date of test Contract 7
™7 . Bailertest ________ gal/min. with ft. drawdown after hrs. ontractor’s TRRILE T oA ._;/K fo)
: ; tion N voiLE S Dat 3
Airtest £9r 28 gal./min. with ft. drawdown after___/ hrs. Registration No. ae ¢
Artesian flow S g.p.m. Date (USE ADDITIONAL SHEETS IF NECESSARY)
Temperature of water. 57 Was a chemical analysis made? [JVYes (XNo -~
Ecology is an Equal Opportunity and Affirmative Action employer. For special
. accommodation needs, contact the Water Resources Program at (360) 407-
ECY 050-1-20 (11/98) 6600. The TDD number is (360) 407-6006.



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

gWATER WELL REPORT

fcoocy Ongmal & Istcopy Ecology 2nd copy owner 3rd copy dnller

122206%

Co ction/Decommussion ( x in circle)

Cid

CURRENT

Notice of Intent No (/J / g 94// .3
Unique Ecology Well ID Tag No ﬂ é /) gg /

Construction Water Right Permut No oo o
O Decommussion ORIGINAL CONSTRUCTION Nonce ‘ A
of Intent Nimber — Property Owner Name NV
PROPOSED USE  [ADomesuc [JIndustral (] Municipal Well Street Address 1“, K].’rb—" e J
ODewater [Jimgaton [JTest Well [JOther

City County é&[k&n QS

TYPE OF WORK Owner s number of well (1f more than one) lsf cle

New Well [ Recondtioned Method (dDug  [Bored [JDnven LocatlonN_Z‘_lM 1/4 174 Sec TW“L Rzaf?‘:;e
] Deepened Cabl WWM
P [ Catle B’f(;la_ry [ Jetted Lat/Long Lat Deg Lat Min/Sec
DIMENSIONS Diameter of well @ inches dnlled zzs:ft (s,t,r still
Depth of completed well <4 ft REQUIRED) Long Deg— Long Min/Sec

Tax Parcel No / Vi-X-3 3

CONSTRUCTION DETAILS 6

Casmg  [AWelded

Installed Bﬂner installed

Diam from ft to ft
Diam from ft to < fit

X fkind and nature of the matenal 1n each stratum penetrated with at least one

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation Describe by color character size of matenal and structure and the

L Threaded Diam from ft to entry for each change of information Indicate all water encountered
Perforations E’ﬁs O No (USE ADDITIONAL SHEETS IF NECESSARY )
Type of perforator used MATERIAL FROM TO
SIZE of perfs m by in and no of perfs from ft to ft 5‘@ / "A o / ?
Screens [JYes [FRNo [J K Pac Location =
Manufacturer's Name
Ty VIR basgll vavel | /S |28
Diam Slot Size from ft to ft ,
Diam Slot Size from ft to ft Ha C 7"0 rffi ﬂY‘o W h 3 x 73
Gravel/Filter packed [Jves [F%o [ Size of gravel/sand 4 ,/2 q,g 9 / f r -
Matenals piaced from ft to ft A 4y A ﬁ {a a/(#qfq / /5 9 5/

Surface Seal Z/Y;s O No

Tg what dep 9‘#ﬂ
Matenals used 1n seal /é -fl’] 0/’// ‘e-

Did any strata contain unusable water? [Jyes [0
Depth of strata

Type of water?
Method of sealing strata off

[A D]

SoX7 Baga/7 2 x| 98
(LA

y )
Brown 13qs9/71/A/15X

PUMP Manufacturer s Name
Type HP

BLlackK Rase/l| /32173

WATER LEVELS , Lagd surface elevation above mean sea level ft
Static level é é ft below top of well Date__/ (#) "2 § - éz
Artesian pressure Ibs per square inch Date,

Artesian water 1s controlled by

(cap valve etc )

5aumsq/7 Y AVPAAT Al 4

<o

érﬂ_\z{ ’CM/V /95

WELL TESTS Drawdown 1s amount water level 1s lowered below static level
Was a pump test made? [] Yes B 1 yes by whom?

LI ) [LLS

ﬁ%@éﬂ@u&\lav
-

Temperature of water Was a chemucal analysis made? Oves [4%o

Yield gal./min with ft drawdown after hrs © - "1’
Yield gal /min with ft drawdown after hrs % ™ g S }
Yield gal /min with ft drawdown after hrs ?\«\ § g (’{r/
Recovery data (time taken as zero when pump turned off(water level measured from \? 6{\
well top to water level) $& 'k‘)

Time  Water Level Time  Water Level Time  Water Level S~———"

Date of test

Bailer test gal /mm with ft drawdown after hrs

Airtest al/mun with stem set at / QS ft for a_ hrs

Artesian flow gpm Date

Start Date /0—/6 _0 ;\7‘ Completed Datel()“‘ lg‘.@z

WELL CONSTRUCTION CERTIFICATION | constructed and/or accept responstbility for construction of this well and 1ts comphance with all

Washington well construction standards Matenals used and Lthe information reported above are true to my best knowledge and belief
Driler [JEngineer [ Tramnee Name (Print) U c o Dnlhng Com z! w é 8 é i l h@

Dnller/Engineer/Trainee Signature

ﬁ 0,050y S22

2 Address
Dnller or Trainee License No 2 3 g / City State Zip
Contractor s N
If trainee, licensed dnller s Registration No Date / O N./ g 02
Signature and License no ~

Ecology 1s an Equal Opportunity Employer  ECY 050 1 20 (Rev 4/01)




Appendix B
Geochemical Data



Table B1. Field measurements: pH, temperature, dissolved oxygen, conductivity, alkalinity

o Temp | DO** | Conductivity | Alkalinity
Sample ID Description pH °C) (mg/L) (uS/cm) (meq/L)
Surface Water
Rivers
SW1 Yakima River at Kiona Bridge | 9.9 8.7 10.4 117 1.61
SW3 Yakima River at Twin Bridges | 8.0 9.3 10.0 126 1.69
SW7 Yakima River at Yakima Delta | 7.6 8.8 10.3 128 1.66
SW6 Amon Creek 8.4 12.1 9.3 614 5.05
Lakes
SW5 Park at the Lakes 7.7 11.8 9.4 288 4.51
sw4 Lost Lake, Richland 7.7 8 10.1 648 5.40
SW2 McWhorter Canal Reservoir 9.4 15.4 8.8 280 2.87
Irrigation Water
SwWs8 KID Main Canal 1 8.4 12.8 11.2 - 1.27
SW9 KID Main Canal 2 7.8 12.2 11.2 131 1.24
SW10 North Canal at Twin Bridges 8.0 12.5 11.2 291 1.27
SWi11 Horn Rapids Canal 7.8 12 11.3 253 1.25
Groundwater
Western Group
Wwwa43 Basalt 122 m* -- -- -- -- --
Ww37 Basalt 88.4 m 8.0 19.5 8.9 165 3.22
WW30 Basalt 51.8 m 7.8 16.2 10.0 474 7.62
Ww31 Basalt 51.8 m* - 22.9 9.0 383 -
Wwwa4 Basalt 62.5 m 7.8 18.5 8.1 226 4.01
WWw45 Basalt 61 m -- -- -- -- --
WWwW32 Basalt 51.8 m* 7.7 16.8 9.9 420 5.75
WWw33 Basalt 42.7 m 7.5 16.2 10.0 413 7.41
WW36 Basalt 51.8 m 7.8 17.6 9.7 334 3.76
WWw34 Basalt 93.0 m - - - - -
WW35 Basalt 53.3 m 7.8 17.4 9.7 355 4.21
Badger Coulee West
WW20 Basalt 146 m 7.9 18.5 9.1 704 5.73
WW16 Basalt 130 m* 7.8 19.2 9.0 589 6.07
Ww27 Basalt 177 m 8.4 23.7 8.7 250 2.64
wWw4 Gravel 31.1 m 7.8 17.8 9.3 226 3.11
Northern Group
WW29 Basalt 21.3 m 7.8 17.4 7.7 752 6.47
Ww28 Basalt 54.9 m 7.9 19.4 7.9 442 4.71

*estimated depth based on nearby wells; ** DO — dissolved oxygen



Table B1. Field measurements (continued)

. .. Temp. DO Conductivity | Alkalinity
Sample ID Description pH °C) (mg/L) (uS/cm) (meq/L)
Badger Coulee
Middle
WW5 Unknown 61.0 m 7.7 16.7 9.9 506 4.31
WW38 Unknown 27.4 m 7.9 18.6 9.0 335 3.26
WW6 Basalt 259 m 7.9 23.3 8.7 446 4.45
WWwW39 Gravel 61.6 m 7.8 18.3 9.0 478 3.96
WWw8 Unknown 76.2 m 7.9 18.4 9.5 - 3.42
WwWw2 Basalt 142 m 7.6 18.2 8.5 - 2.55
WW40 Unknown 101 m 7.7 19.3 8.9 369 3.15
wWw7 Basalt 132 m 7.9 18.4 9.5 - 2.57
Badger Coulee East
Ww42 Basalt 308 m - - 8.1 2913 -
Ww18 Basalt 137 m* 8.0 19.4 9.1 311 2.90
Www21 Basalt 37.2 m 7.6 18.3 9.2 766 6.26
WWw19 Basalt 141 m 7.9 25.2 8.2 556 4.07
Ww23 Basalt 37.3 m 7.7 19.2 9.1 656 6.28
WW26 Gravel 48.8 m 8.0 19.9 9.2 207 2.79
Wwi41 Gravel 27.4 m 7.6 20.1 8.7 369 5.35
WW10 Gravel 32.3 m 7.5 17.4 10.2 1229 6.54
Wwi11i Gravel 54.4 m 7.8 16.9 10.2 666 4.37
WWwW9 Gravel 68.3 m 7.9 16.4 10.4 692 5.36
Ww22 Gravel 45.1 m 7.9 20.3 9.0 190 3.13
WWwW17 Gravel 60.0 m 8.3 - - - 2.15
WW15 Gravel 58.8 m 9.0 - - - 1.36
Ww24 Gravel 65.5 m 8.0 20.4 9.0 183 3.07
Ww12 Unknown 32.9 m 7.9 19.7 9.2 698 4.85
Ww13 Unknown 33.5 m* 7.9 19.9 9.2 330 3.03
Ww14 Unknown 30.5 m* 7.8 16 9.9 660 5.08
Eastern Group
Wwwi1 Basalt 131 m 7.8 18 8.5 - 4.82
WWw3 Gravel 9.1 m 7.9 17.8 8.6 - 3.78
WWwW25 Gravel 25.0 m 7.8 20.1 9.4 363 5.28




Table B2. Major ion and stable isotope data

Sample Na* K* mg?* Ca? F cr NOs™-N SO04* HCO5™ COs> 5%0 8D
ID (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (%) (%)
Surface Water

Rivers

SW1 10.1 1.5 6.6 17.9 bdl* 8.8 0.49 8.5 77 10.6 -13.52 -99.5
SW3 10.2 1.5 6.7 18.3 bdl 8.8 0.65 8.5 103 0.2 -13.49 -99.1
SW7 10.8 1.8 7.2 19.0 bdl 10.1 0.65 10.9 101 0.1 -13.47 -99.0
SWé 45.2 5.1 33.1 79.5 0.36 53.2 6.47 305 1.5 -13.21 -102.2
Lakes

SW5 22.3 10.0 16.1 46.4 0.24 18.7 bdl 16.6 275 0.3 -9.23 -79.7
SwW4 85.6 14.2 39.8 79.0 0.49 50.8 bdl 262 329 0.3 -12.21 -96.5
SW2 32.3 3.7 22.4 24.8 0.25 27.3 4.78 44.3 160 7.5 -9.97 -82.1
Irrigation Water

SW8 6.8 1.1 4.8 13.8 bdl 4.6 0.33 5.0 77 0.4 -13.48 -98.7
SW9 6.6 1.2 4.7 14.0 bdl 4.5 0.31 5.0 75 0.1 -13.40 -98.2
SW10 7.0 1.2 4.8 14.1 bdl 4.8 0.31 5.5 77 0.2 -13.47 -98.7
SW11 6.9 1.2 4.8 14.1 bdl 4.8 0.36 5.5 76 0.1 -13.48 -98.7
Groundwater

Western Group

WWw43 - -- - - - - - - - - -17.92 -140.2
WWw37 17.8 3.7 11.4 31.1 0.46 6.2 1.59 12.6 196 0.4 -13.67 -100.2
WW30 33.8 10.9 44.6 80.4 0.90 12.4 4.09 106 464 0.5 -13.01 -98.9
WWw31 133.6 0.7 0.7 1.8 - - - - - - -13.80 -102.8
wwia4 20.1 3.5 14.2 43.5 0.67 9.1 0.42 29.2 244 0.3 -14.30 -106.6
WWw45 21.6 10.1 22.1 53.6 - - - - - - -13.76 -101.0
WW32 33.6 11.0 30.5 81.5 0.48 24.0 5.73 133 350 0.3 -13.78 -104.3
WW33 44.7 7.8 26.4 74.6 0.77 16.8 2.85 50.3 452 0.3 -13.16 -98.6
WW36 27.1 9.2 26.4 55.8 0.68 16.4 3.58 134 229 0.3 -13.94 -103.9
WWwW34 289.3 2.6 0.2 0.5 - - - - == == -13.45 -103.3




Table B3. Trace element data (continued)

Sample Na* K* Mmg?* Ca? F cr NOs™-N S04> HCO5™ COs> 5%0 8D
ID (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (%) (%)
WW35 29.0 9.3 28.9 61.6 0.79 16.6 4.24 154 256 0.3 -13.85 -103.5
Badger Coulee West

WW20 34.6 6.8 50.5 106.7 0.44 55.7 7.29 229 349 0.5 -13.34 -101.8
WW16 34.5 10.7 41.5 80.0 0.39 30.2 4.80 154 369 0.5 -13.87 -105.4
Wwa27 76.7 14.8 3.7 12.2 0.64 23.3 bdl 77.1 160 0.7 -15.91 -120.3
Ww4 16.5 4.8 15.6 35.2 0.31 10.6 1.54 28.1 189 0.2 -13.31 -99.6
Northern Group

WWwW29 110.6 7.3 524 93.5 0.58 109.6 13.5 259 394 0.5 -12.90 -102.3
WWw28 52.6 9.4 36.5 70.6 0.69 54.5 bdl 177 286 0.5 -13.53 -107.2
Badger Coulee Middle

WWS5 26.4 4.7 39.3 84.8 0.35 33.9 17.3 159 262 0.3 -13.43 -102.3
WW38 18.6 2.9 28.1 58.6 0.39 24.8 9.9 114 198 0.3 -13.64 -101.5
WW6 117.3 21.1 13.5 27.6 1.32 15.7 bdl 168 271 0.4 -17.99 -140.6
WW39 34.5 4.0 36.4 80.0 0.36 40.5 27.4 143 241 0.3 -14.07 -105.7
WWwW8 213.5 2.0 1.7 2.6 0.50 45.6 29.6 118 208 0.3 -13.50 -105.1
WWw2 18.8 14.5 19.7 38.2 0.46 24.4 5.12 71.0 139 0.1 -16.30 -129.0
WWwW40 26.4 4.2 32.7 60.1 0.59 30.6 22.7 114 192 0.2 -14.00 -104.4
WWwW7 46.3 11.7 38.0 60.4 0.37 83.9 19.5 159 156 0.2 -15.13 -125.0
Badger Coulee East

WWw42 232.5 7.1 0.4 0.3 - - - - - - -18.79 -145.0
WW18 294 9.6 14.3 37.6 0.41 15.2 3.30 73.7 176 0.4 -16.93 -129.3
Ww21 34.8 4.4 45.7 122.0 0.26 80.1 20.7 165 381 0.3 -13.15 -99.8
WW19 70.6 14.9 34.7 48.7 0.85 18.0 0.19 230 248 0.4 -17.57 -136.9
WWw23 37.1 5.6 54.5 104.7 0.26 71.7 22.7 178 382 0.4 -12.94 -98.9
WW26 14.1 3.4 18.9 37.5 0.37 14.6 2.99 46.9 170 0.3 -14.16 -105.4
Wwi41 44.1 3.6 26.3 53.5 0.51 25.8 5.61 60.1 326 0.3 -13.41 -100.1
WW10 115.4 5.2 39.2 110.4 0.20 95.6 29.1 111 399 0.3 -13.09 -101.9
Ww11 35.1 3.8 24.3 77.6 0.24 40.2 9.18 101 266 0.3 -13.62 -103.3




Table B3. Trace element data (continued)

Sample Na* K* Mmg?* Ca? F cr NOs™-N S04> HCO5™ COs> 5%0 8D
ID (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (%o) (%o)
WWwW9 50.1 8.0 25.5 70.2 0.28 33.9 7.71 86.9 326 0.5 -13.51 | -102.3
ww22 15.9 3.1 11.7 36.2 0.31 10.1 1.46 22.6 190 0.3 -13.88 | -103.1
WWwW17 18.0 4.4 15.4 11.7 0.44 24.0 bdl 8.7 130 0.5 -13.78 | -103.6
WW15 8.9 1.6 7.4 21.7 bdl 25.8 bdl 11.9 80 1.5 -13.80 | -104.2
Ww24 22.4 5.6 14.1 26.9 0.52 10.0 1.25 26.6 187 0.4 -13.87 | -103.3
WW12 35.5 4.6 27.2 76.9 0.28 38.4 9.27 102 295 0.4 -13.32 | -100.7
wwi13 18.5 3.6 12.8 32.9 0.40 9.6 3.45 25.7 184 0.3 -13.86 | -106.8
wWw14 43.9 5.5 25.7 70.3 0.30 29.9 8.61 89.1 309 0.3 -13.56 | -102.6
Eastern Group

wwi 15.5 6.5 21.1 39.6 0.27 9.2 2.85 37.0 210 0.2 -16.32 | -124.3
wws3 37.9 4.8 35.3 82.3 0.29 55.0 7.75 135 230 0.3 -13.55 | -103.4
WW25 42.2 4.3 31.7 68.1 0.43 35.2 9.69 94.9 321 0.4 -13.46 | -102.7
Det. Limit | 0.05 0.05 0.05 0.05 0.1 0.1 0.1 0.5

*bdl = below detection limit




Table B3. Trace element data

D Al \' Cr Mn Fe Ni Cu Zn As Se Mo Ba Pb U
(ppb) | (ppb) | (ppb) (ppb) (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (pPb) | (ppb) (ppb) | (ppb) | (ppb)
Surface Water
Rivers
SW1 bdI* 3.18 bdl bdl 4.23 0.49 0.39 bdl 0.65 bdl 0.60 10.4 bdl bdl
Sw3 9.60 3.36 bdl 1.54 19.3 bdl 0.50 bdl 0.80 bdl 0.87 10.2 bdl bdl
SwW7 4.69 4.01 bdl 134 12.0 0.62 0.45 bdl 0.76 bdl 0.67 11.2 bdl 0.8
SW6 bdl 17.5 0.54 3.20 1.83 bdl 0.67 bdl 4.95 1.41 5.17 50.2 bdl 14.1
Lakes
SW5 bdl 0.45 bdl 4.86 19.61 bdl 2.96 bdl 1.01 bdl 1.19 57.3 bdl 2.3
SwW4 bdl 2.38 bdl bdl 25.84 0.63 0.67 bdl 1.48 0.83 11.34 58.0 bdl 25.2
SwW2 3.36 4.89 bdl 2.32 8.00 0.59 1.43 bdl 1.77 bdl 2.82 20.8 bdl 7.1
Irrigation Water
SwWs8 2.25 2.87 bdl 0.94 12.53 bdl 0.67 bdl 0.58 bdl bdl 8.20 bdl bdl
SW9 2.12 2.90 bdl bdl 10.20 bdl 0.89 bdl 0.62 bdl bdl 9.33 bdl bdl
SW10 2.57 2.97 bdl 2.70 12.99 bdl 0.95 bdl 0.63 bdl bdl 8.25 bdl bdl
SW11 8.01 3.08 bdl 6.56 20.71 bdl 0.57 bdl 0.63 bdl bdl 8.44 bdl 0.4
Groundwater
Western Group
Ww43 bdl 7.8 bdl bdl bdl bdl 6.9 14.7 0.6 0.72 4.1 33 0.91 bdl
WW37 bdl 31.7 bdl bdl 0.42 bdl 0.81 1.40 1.81 bdl 3.86 9.32 bdl 1.3
WW30 bdl 10.7 1.19 bdl bdl bdl 6.58 72.3 1.35 2.05 5.42 29.6 bdl 31.9
WW31 bdl 11.9 bdl bdl 0.99 bdl 1.31 bdl 2.29 0.78 7.41 0.58 bdl 6.8
wwi4 bdl 21.7 bdl bdl 0.4 bdl 1.6 49.5 3.5 bdl 5.2 21.3 bdl 2.5
WWw45 3.45 7.27 bdl 1.06 4.53 1.85 21.12 51.4 2.56 0.79 4.66 49.9 bdl 7.4
WW32 bdl 8.93 0.53 bdl 1.57 bdl 0.43 24.1 1.70 2.05 6.92 49.2 bdl 21.0
WW33 bdl 18.7 bdl bdl 0.54 bdl 9.08 64.5 2.53 bdl 7.60 29.8 bdl 24.4
WW36 bdl 15.1 0.56 bdl bdl bdl bdl bdl 3.46 1.72 9.56 26.2 bdl 5.6
WWwW34 bdl 22.3 1.9 bdl 1.0 bdl 4.0 3.8 4.5 3.69 7.7 bdl bdl 20.4




Table B3. Trace element data (continued)

D Al Vv Cr Mn Fe Ni Cu Zn As Se Mo Ba Pb U
(ppb) | (ppb) | (ppb) (ppb) (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (ppPb) | (ppb) (ppb) | (ppb) | (ppb)
WW35 0.79 15.9 0.85 bdl bdl bdl bdl 103 3.39 1.93 10.76 29.8 bdl 6.5
Badger Coulee
West
WW20 bdl 12.8 3.64 bdl bdl bdl 1.10 bdl 1.64 3.32 4.53 3.52 bdl 12.1
WW16 bdl 10.6 1.10 bdl bdl bdl bdl bdl 1.33 1.64 2.62 10.1 bdl 104
wWw27 bdl bdl bdl bdl 2.59 bdl bdl bdl bdl bdl 2.83 47.3 bdl bdl
WWw4 bdl 29.7 bdl bdl bdl bdl 0.82 10.9 4.67 bdl 2.40 2.05 bdl 4.3
Northern Group
WW29 bdl 7.88 bdl 16.6 bdl 0.85 1.75 10.1 2.00 0.72 27.61 42.3 bdl 25.9
WWw28 bdl 0.33 bdl 71.3 15.7 bdl bdl 1.97 1.72 bdl 18.49 82.8 bdl 4.0
Badger Coulee Middle
WW5 bdl 18.2 2.76 bdl 0.72 bdl 0.45 bdl 2.28 14.51 5.93 22.0 bdl 6.4
Ww38 | 4.97 29.8 bdl bdl 0.92 bdl 0.42 3.71 4.30 1.51 2.61 11.4 bdl 4.3
WWwWe6 bdl 1.69 bdl 4.09 105 bdl bdl 140 bdl bdl 3.30 58.6 bdl bdl
WW39 bdl 18.9 1.76 bdl 1.48 bdl bdl 4.77 2.95 12.5 4.05 21.9 bdl 5.3
WW8 bdl 26.1 4.15 bdl 1.11 bdl 1.59 6.19 4.20 21.6 21.6 0.79 bdl 3.9
WW2 bdl 15.7 bdl bdl 0.92 bdl bdl 70.6 3.75 1.70 3.96 57.6 bdl 1.8
WW40 bdl 25.2 1.81 bdl 0.50 bdl bdl bdl 4.32 18.3 11.5 13.4 bdl 2.6
WWwW7 bdl 15.8 bdl bdl 0.63 bdl 1.32 194 2.22 7.47 3.17 70.5 bdl 2.8
Badger Coulee
East
Ww42 bdl bdl bdl bdl 2.2 bdl 106.2 | 218.4 bdl bdl 6.4 bdl bdl bdl
WW18 bdl 31.2 bdl 0.86 7.55 bdl 0.67 56.19 2.49 1.05 1.81 26.8 bdl 1.5
Ww21 bdl 13.7 0.72 bdl 0.74 0.52 1.41 bdl 2.97 3.25 1.70 80.9 bdl 8.9
WWw19 bdl 0.79 bdl 50.2 14.8 bdl bdl bdl bdl bdl 42.0 54.8 bdl bdl
WWw23 bdl 13.9 0.57 bdl 0.41 bdl 1.14 1.62 1.80 3.64 1.42 23.7 bdl 16.6
WW26 bdl 13.8 0.80 1.05 3.83 bdl 1.87 bdl 2.34 0.45 3.63 22.6 bdl 1.6
WWw41 bdl 334 0.99 bdl 0.70 bdl 1.64 4.25 6.56 1.41 7.28 15.6 bdl 6.8




Table B3. Trace element data (continued)

D Al \' Cr Mn Fe Ni Cu Zn As Se Mo Ba Pb V)
(ppb) | (ppb) | (ppb) (ppb) (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (ppPb) | (ppb) (ppb) | (ppb) | (ppb)
WW10 | bdl 13.8 1.08 bdl 0.96 bdl 051 | 796 | 2.81 | 2.49 9.01 87.4 bdl 8.6
WW11 | bdl 12.5 1.14 bdl 0.65 bdl bdl 236 | 158 | 1.22 3.30 52.3 bdl 5.5
WWwW9 bdl 13.3 0.83 bdl 0.68 bdl 1.51 | 84.6 | 1.99 | 0.67 5.61 51.0 bdl 5.6
WWw22 | bdl 15.3 bdl bdl 1.53 bdl bdl bdl 1.98 bdl 2.02 20.4 bdl 1.7
WW17 | bdl bdl bdl bdl 1.4 bdl bdl bdl bdl bdl bdl bdl bdl bdl
WW15 | 0.5 bdl bdl 3.0 0.8 bdl bdl bdl bdl bdl bdl bdl bdl bdl
WW24 | bdl 21.4 bdl bdl 13.34 bdl 0.39 | 3.00 | 3.58 bdl 6.72 18.7 bdl 1.7
Ww12 | bdl 16.4 | 0.76 0.90 bdl 0.57 6.71 | 1029 | 2.45 | 0.97 2.02 47.1 1.12 4.3
wwi3 | 1.08 | 226 0.27 0.31 1.62 bdl 0.65 | 6.15 | 339 | 071 1.87 18.2 bdl 1.9
WW14 | bdl 11.4 0.7 bdl 1.25 bdl bdl 9.44 | 171 | 0.78 4.12 50.9 bdl 4.5
Eastern Group
wWwi | 058 | 51.4 2.39 0.01 1.12 bdl 094 | 6.32 | 220 | 4.95 3.22 31.9 bdl 2.4
ww3 | 064 | 174 | 031 0.33 0.53 bdl 031 | 099 | 423 | 141 2.73 36.6 bdl 10.9
WW25 | 066 | 229 2.32 0.00 0.70 bdl 062 | 137 | 415 | 151 6.09 14.4 bdl 13.2
Det.
Lim. 198 | 022 | 0.52 0.83 0.37 048 | 035 | 0.74 | 054 | 0.44 0.54 0.39 0.29 0.80

*bdl = below detection limit




