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1.0 INTRODUCTION 

The Lower Yakima Valley (LYV) Groundwater Management Area (GWMA) was formed in 2011 in re-

sponse to elevated nitrate concentrations in groundwater. The GWMA project is a multi-agency, citizen-

based, coordinated effort to reduce groundwater nitrate concentrations in the LYV to below Washington 

State drinking water standards. The GWMA extends from Union Gap southeast to the Yakima County 

boundary, minus the Yakama Reservation (Figure 1).  

The purpose of the ambient groundwater monitoring program was to develop a network of wells to meas-

ure baseline water quality conditions representative of the Groundwater Management Area. To achieve 

this goal, the Groundwater Advisory Committee (GWAC) for the Lower Yakima Valley Groundwater 

Management Area (GWMA) requested the design and installation of a purpose-built groundwater moni-

toring system to establish a baseline of groundwater quality conditions near the water table. The water ta-

ble was targeted since little data from this zone exists, and because water quality changes associated with 

land use change will occur there before it occurs in deeper aquifers.  

PGG was contracted by Yakima County to record geologic logs, observe monitoring well installations, 

perform short duration aquifer tests, and collect groundwater samples from 30 wells. PGG staff conducted 

field work on the initial 24 wells between October 24 and December 6, 2018. Yakima County then au-

thorized another six monitoring well locations. PGG staff conducted the remainder of the field work be-

tween January 14 and February 27, 2019. PGG field personnel included David Wampler, Inger Jackson, 

Koshlan Mayer-Blackwell, Theo Fehsenfeld, and Travis Klaas. Steve Swope acted as project Manager for 

PGG. 

This work was performed, and this report prepared, in accordance with hydrogeologic practices generally 

accepted at this time in this area, for the exclusive use of Yakima County and the Lower Yakima Valley 

Groundwater Advisory Committee, for specific application to the project. This is in lieu of other warran-

ties, express or implied. 

2.0 WELL LOCATING METHOD 

The well locating method was developed under a separate scope of work (PGG, 2016). Generally, the 

wells were located using an objective, randomized method to distribute well locations across the GWMA 

while minimizing bias. The network was designed to be appropriate for calculating basin wide average 

conditions at the water table, and for tracking concentration changes at the water table over time. The net-

work can also be used for mapping of the variation in concentrations at the water table.  

The monitoring well installation workplan describes the method used to locate “preliminary drill sites.”  

An initial set of 30 preliminary drill sites was randomly selected, sited, and mapped as part of the work-

plan. Most of the preliminary points occurred on private property; therefore, the next step was to move 

the points to the closest public right-of-way to streamline access. Preliminary drill sites were also set back 

from irrigation canals and drains. Adjustments to preliminary drill sites were made in two other locations 

where water quality anomalies were possible and monitoring wells already existed. Well 7 was moved 

away from Port of Sunnyside’s spray field and Well 23 was moved to avoid the EPA dairy cluster. The 

Port of Sunnyside’s spray field and EPA dairy cluster both have their own set of purpose-built monitoring 

wells. 

After approval of the workplan, Yakima County surveyed road rights-of-way in the vicinity of each pre-

liminary drill site to confirm sufficient width to accommodate a drill rig. The sites were also field checked 

for overhead or underground utilities and to confirm that the site was sufficiently level to accommodate 
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the drill rig. In some cases, several sites were reviewed and rejected before an acceptable site was found. 

Well installations were canceled if no acceptable location could be identified near the preliminary drill 

site, which was the case for 8 of the 30 preliminary drill sites (3, 4, 13, 18, 20, 22, 29, and 30). 

During the first well installation effort in November 2018, project cost tracking identified that additional 

wells could be installed within the project budget. Yakima County requested that PGG locate additional 

wells to augment the network. PGG and Yakima County coordinated to rapidly locate drill sites for wells 

31 through 49 while drilling was on going. The process included randomized GIS selection of preliminary 

drill sites, selection of proximate rights-of-way, setbacks from certain irrigation features, utility clear-

ances, surveying of rights-of-way widths, and field verification. Specific facilities or land uses were not 

targeted when locating well sites.  

3.0 FIELD METHODS 

In addition to observing and documenting well installation, PGG performed aquifer tests and collected 

groundwater samples from monitoring wells consistent with the scope of work. Resulting nitrate concen-

trations are presented in Figure 2. A monitoring well was not installed at one location (YC-MW-35) be-

cause groundwater was not encountered within the drilled depth, which was limited by bedrock.  

3.1    WELL DRILLING, CONSTRUCTION, AND GEOLOGIC LOGS 

3.1.1    Well Construction 

All monitoring wells were drilled, installed, and developed by Yellow Jacket Drilling of Portland, Ore-

gon, a Washington State licensed driller, in accordance with WAC 173-160. Drilling was completed with 

a sonic drilling rig by Casey Wallace as the lead driller. Individual maps of each boring location are in-

cluded in Appendix A. 

All borings were advanced to depth using a four-inch inner core barrel, and six-inch outer casing. Contin-

uous soil cores were extracted from borings in five or ten-foot increments. Borehole drilling was termi-

nated after encountering the regional water table. Soil cores were captured using 6-inch diameter plastic 

sleeves directly from the core barrel. PGG logged cores for hydrogeologic project objectives. Geologic 

logs are included in Appendix B. A well construction summary is provided in Table 1. 

A well was not constructed at YC-MW-35 and the boring was backfilled due to insufficient water. No 

well was installed, and no groundwater sample was collected. The boring was decommissioned in accord-

ance with WAC 173-160.  

All wells were completed as two-inch PVC monitoring wells with 0.010-inch slotted PVC screens, 

#12/20 silica sand packs, and bentonite surface seals. Well heads were housed in flush-to-grade steel 

vaults, and J-plugs are used to secure the PVC casings inside the vaults. Boring logs and as-builts are in-

cluded in Appendix B.  

3.1.2    Screen Placement Method 

The ambient groundwater monitoring network targeted groundwater quality at the water table, which is 

shallower than typical water supply wells that have provided GWMA data to date. The strategy outlined 

in the bullets below was used during drilling and well construction to meet this goal. The wells were 

drilled in November 2018 through January 2019 – a season of falling groundwater levels in this area dom-

inated by irrigation recharge that ceases in October. Review of limited historic water level records 
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indicated that the average seasonal water level fluctuation was about 10 ft, with the maximum in fall, and 

minimum in spring. That seasonal water level trend was considered in the well screen strategy. Predic-

tions of the depth to the regional water table at each location, developed from USGS and EPA groundwa-

ter level data, also served as a guide to drilling depths. The strategy used to locate well screen during 

drilling included the following components: 

• Moisture contents and soil stratigraphy revealed by drill cores were qualitatively logged by the 

on-site hydrogeologist. 

• Water levels were measured within the outer drill casing between every coring run. Water lev-

els measured by this means are termed “at time of drilling” (ATD) and may differ from water 

levels in constructed wells. 

• Borings generally penetrated about 20 ft below the ATD water level to allow screening as much 

as 20 ft below the regional water table if saturated soils were not highly stratified. If soils were 

highly stratified, shorter well screens were often used to avoid screening across aquitards. 

• The regional water table occurred within thin permeable zones with low water levels in a few 

locations. In cases where such a zone was the only screened zone, wells may contain ground-

water sometimes of the year, and may be dry at other times of the year. Constructing wells that 

yield samples solely from the shallowest seasonally saturated zone, but that may not yield sam-

ples at all times of the year, was intentional. Alternatives to by-pass such zones, or screen across 

an aquitard with a long well screen were considered but were rejected because they are not 

consistent with project objectives.  

• At YC-MW-02, very shallow perched groundwater was by-passed in favor of screening at the 

regional water table. The GWMA might consider constructing perched-groundwater monitor-

ing well at this location. 

3.1.3    Well Development 

Wells were developed (cleaned after construction) by Yellow Jacket Drilling using a surge block and sub-

mersible pump. PGG was not present to observe well development. Wells were developed until water was 

visually clean if possible. Well development times ranged from 30 to 60 minutes. YC-MW-14 was not 

developed due to insufficient water. In some cases, turbidity was still relatively high at the termination of 

sampling. Turbidity values are included in Table 2.  

3.2    GROUNDWATER SAMPLING 

Groundwater samples were generally collected using a 2-inch diameter submersible pump and dedicated 

tubing. Submersible pumps included a Proactive Tempest DC purge pump and a Geotech Geosub pump. 

The depth to water at monitoring wells YC-MW-11, YC-MW-15, and YC-MW-25 was beyond the capa-

bilities of either two-inch submersible pumps, so these samples were collected using a decontaminated 

stainless-steel bailer. A water quality sample was not collected at YC-MW-14 because there was insuffi-

cient water during the December 2018 sampling event. 

Groundwater samples were collected into laboratory-provided HDPE bottles and placed in coolers with 

ice. pH, conductivity, turbidity, temperature, and oxidation reduction potential were measured in the field 

using an Oakton multimeter. Aquifer testing was performed immediately prior and resulted in purging for 

approximately 30 – 70 minutes prior to collection of samples. Field parameters were recorded during test-

ing and parameter stabilization was noted. Sampling pumping rates are given in Table 2. 

Groundwater sampling sheets and analytical chain of custody have been included in Appendix E. 
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All sampling and screening equipment was decontaminated with liquinox and distilled water prior to each 

use. Clean nitrile gloves were used while deploying pumps and were changed again before each sample 

collection.  

Groundwater samples were collected into a laboratory provided bottle and placed on ice in a cooler imme-

diately after collection. Chain of custody was maintained, and samples were submitted for nitrate analysis 

to Cascade Analytical Inc. in Union Gap, WA, a Washington State Accredited Lab. 

3.3    PUMPING TESTS 

Single well pumping tests were completed at 29 of the 30 monitoring wells to evaluate the pumping meth-

ods and rates for subsequent water quality sample collection. Single well pumping tests were generally 

conducted using a submersible pump. Depths to water during pumping tests were measured from the top 

of the PVC casing (MP). Table 2 includes measured distances between these MPs and the top of the steel 

flush-to-grade monuments that were surveyed by Yakima County, and includes calculated MP elevations. 

The depth to water at monitoring wells YC-MW-11, YC-MW-15, and YC-MW-25 was beyond the lift 

capabilities of two-inch submersible pumps so aquifer testing was not performed at YC-MW-14, because 

there was insufficient water during the December 2018 sampling event.  

Short-term constant-rate pumping tests were performed in wells with depths to water generally less than 

120 feet using submersible pumps with new, disposable discharge lines. Pumping rates were measured 

using a bucket and stopwatch. Purge water was discharged to the ground in the rights-of-way near the 

wellheads. During the pumping tests, water levels were measured continuously with a transducer and 

manually with a sounder; and pH, specific conductance, temperature, and oxidation-reduction potential 

were measured in the field using hand meters. At the end of each pumping test, a water quality sample 

was collected directly from the pump discharge line into a laboratory-provided bottle and was submitted 

to Cascade Analytical, Inc. for nitrate analysis. The submersible pumps, transducer, and sounder were de-

contaminated in the field before use in each monitoring well. A summary of final pumping rates is pro-

vided in Table 2. Appendix D includes plots of drawdown and recover. The drawdown curve is plotted 

against elapsed pumping time (t, minutes). The recovery curve is plotted against dimensionless time, 

which is the elapsed time since pumping began divided by time since pumping stopped (t/t’). Therefore, 

recovery data from early time plots to the right of recovery data from later time on the graph.  

4.0 FIELD NARRATIVE 

PGG observed drilling at 31 locations, installed 30 wells, and collected groundwater samples at 29 wells. 

Work at each location is described below. Well construction details and water levels during sampling are 

summarized in Table 1, and water quality results are summarized in Table 2. Geologic logs and as-built 

diagrams are included in Appendix B. Wellhead completion photos are included in Appendix D. 

4.1    YC-MW-01 

Monitoring well YC-MW-01 was drilled and installed on November 11, 2018 in the road-way adjacent to 

East Lincoln Avenue near the intersection of Yakima Valley Highway in Sunnyside, WA. A 24-inch di-

ameter core barrel was used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot 

hole to 6 feet below ground surface (bgs). A 6-inch outer-diameter sonic-drilling core barrel was used to 

advance the borehole to a total depth of 26 feet bgs.  
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The upper 6 feet of material consists of moist to wet dark brown silt, overlaying material generally con-

sisting of a silty fine sand to fine sand from 6 to 24 feet bgs. 

Monitoring well YC-MW-01 was completed with a 0.010-inch slot PVC screen from 10 to 25 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 8 feet bgs. Bentonite 3/8 holeplug chips were 

used to fill the annular space above the sand pack to approximately 1-foot bgs. Water was added to the 

borehole to hydrate chips above the water table. Because the top of YC-MW-01 is below land surface, a 

2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal flush-to-

grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identification 

(UWID) for YC-MW-01 is BKB-745. The elevation of the top of the steel monument is 735.53 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.31 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-01 on December 4, 2018 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 8.03 bmp. The well was pumped at 

a constant rate of approximately 1.17 gpm for 40 minutes and water was discharged to ground in the 

right-of-way approximately 50 feet northwest from the wellhead. A semi-logarithmic plot of drawdown in 

YC-MW-01 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 

68.3 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate con-

centration in the YC-MW-01 sample was 22.2 mg/L. 

4.2    YC-MW-02 

Monitoring well YC-MW-02 was drilled and installed on October 28, 2018 in the right-of-way adjacent 

to Arrowsmith Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 

feet of the borehole and a hand auger was used as a pilot hole to 7 feet bgs. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 76 feet bgs.  

The upper 21 feet of material generally consisted of dry to moist, sandy and clayey silt. A layer of semi-

consolidated siltstone or possibly ash was encountered from 21 to 29 feet bgs, which was water-bearing. 

When the borehole had been advanced into the semi-consolidated siltstone, the depth to water was ap-

proximately 11.4 feet bgs. The siltstone was underlain by a thin layer of gravelly sand and a more signifi-

cant thickness of sandy silt from 30 to 59 feet bgs that appeared oxidized between 40 and 47 feet. A clean, 

fine to medium sand unit was encountered at 59 feet bgs that extended to the total borehole depth of 76 

feet bgs. When the borehole had been advanced into this fine to medium sand unit, the depth to water was 

46.7 feet bgs. Based on the stratigraphic sequence observed during drilling, and predictions of the re-

gional water table developed from USGS and EPA groundwater level data, the water level in the semi-

consolidated siltstone was interpreted to be perched by the underlying sandy silt and the water level in the 

fine to medium sand was interpreted to be the regional water table. 

Monitoring well YC-MW-02 was completed with a 0.010-inch slot PVC screen from 61 to 76 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 59 feet bgs. Bentonite 3/8 holeplug chips were 

used to fill the annular space above the sand pack to approximately 1-foot bgs. Water was added to the 

borehole to hydrate chips above the water table. Because the top of YC-MW-02 is below land surface, a 

2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal flush-to-

grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identification 

(UWID) for YC-MW-02 is BKB-726. The elevation of the top of the steel monument is 875.67 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.41 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-02 on November 15, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 56.25 bmp. The well was 
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pumped at a constant rate of approximately 2.14 gpm for 43 minutes and water was discharged to ground 

in the right-of-way approximately 25 feet east from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-02 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 374.5 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The 

nitrate concentration in the YC-MW-02 sample was 17.2 mg/L. 

4.3    YC-MW-05 

Monitoring well YC-MW-05 was drilled and installed on October 27, 2018 in the right-of-way adjacent 

to South Lester Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.75 

feet of the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 46 feet bgs. 

The upper 16 feet of material was generally a sandy silt that was moist below 6 feet bgs and wet from 11 

to 13 feet bgs. A moist to wet slightly sandy silt was encountered between 16 and 34.5 feet bgs that was 

underlain by wet, fine to medium sand from 34.5 to 36 feet bgs. A moist, slightly sandy silt unit was en-

countered at 36 feet bgs that extended to the total borehole depth of 46 feet bgs. 

Based on water levels measured during drilling and the observed stratigraphy, monitoring well YC-MW-

05 was completed with a 0.010-inch slot PVC screen from 23 to 38 feet bgs surrounded by a #12-20 silica 

sand pack that extends up to 21 feet bgs. Bentonite 3/8 holeplug chips were used to backfill the borehole 

below 39.5 feet bgs, and to fill the annular space above the sand pack to approximately 1-foot bgs. Water 

was added to the borehole to hydrate chips above the water table. Because the top of YC-MW-05 is below 

land surface, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a 

metal flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Iden-

tification (UWID) for YC-MW-05 is BKB-725. The elevation of the top of the steel monument is 797.56 

feet (NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top 

of the PVC well is 0.38 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-05 on November 15, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 14.13 bmp. The well was 

pumped at a constant rate of approximately 0.43 gpm for 57 minutes and water was discharged to ground 

in the right-of-way approximately 60 feet north from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-05 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 16.7 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The ni-

trate concentration in the YC-MW-05 sample was 3.14 mg/L. 

4.4    YC-MW-06 

Monitoring well YC-MW-06 was drilled and installed on November 18, 2018 in the right-of-way adjacent 

to Hanford Road near the intersection of Sli Road in Sunnyside, WA. A 24-inch diameter core barrel was 

used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot hole to approximately 

7 feet bgs. A 6-inch outer-diameter sonic-drilling core barrel was used to advance the borehole to a total 

depth of 76 feet bgs.  

The upper 16 feet of material consisted of moist fine, sandy silt. An interval of gravely silt and rocks was 

encountered from 18 to 23 feet bgs overlaying a moist, olive gray silt to 56 feet bgs transitioning to a 

moist reddish-brown sandy silt from 56 to 61 feet bgs. Saturated conditions were encountered in wet silty 

sand from 61 to 74 feet bgs and wet very fine sandy silt below 74 feet bgs. 
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Monitoring well YC-MW-06 was completed with a 0.010-inch slot PVC screen from 58 to 68 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 56 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 70 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-06 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-06 is BKB-744. The elevation of the top of 

the steel monument is 944.62 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.29 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-06 on December 5, 2018 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 48.14 bmp. The well was pumped 

at a constant rate of approximately 0.39 gpm for 48 minutes and water was discharged to ground in the 

right-of-way approximately 45 feet west from the wellhead. A semi-logarithmic plot of drawdown in YC-

MW-06 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 

13.6 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate con-

centration in the YC-MW-06 sample was 58.4 mg/L. 

4.5    YC-MW-07 

Monitoring well YC-MW-07 was drilled and installed on November 13, 2018 in the right-of-way adjacent 

to Linderman Road near the intersection of Murray Road in Sunnyside, WA. A 24-inch diameter core bar-

rel was used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot hole to 6 feet 

bgs. A 6-inch outer-diameter sonic-drilling core barrel was used to advance the borehole to a total depth 

of 46 feet bgs.  

The upper 8 feet of material consisted of fine sand overlaying approximately 4 feet of silt from 8 to 12 

feet bgs. The silt interval was underlain by fine to medium sand coarsening with depth. A 4-foot interval 

of saturated wet coarse sand was encountered from 23 to 30 feet bgs underlain by fine to medium sand to 

the total depth of 46 feet bgs. 

Monitoring well YC-MW-07 was completed with a 0.010-inch slot PVC screen from 24 to 44 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 22 feet bgs. Bentonite 3/8 holeplug chips were 

used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added to 

the borehole to hydrate chips above the water table. Because the top of YC-MW-07 is below land surface, 

a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal flush-to-

grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identification 

(UWID) for YC-MW-07 is BKB-736. The elevation of the top of the steel monument is 693.11 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.31 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-07 on November 26, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 16.27 bmp. The well was 

pumped at a constant rate of approximately 0.55 gpm for 65 minutes and water was discharged to ground 

in the right-of-way approximately 40 feet south from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-07 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 385 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The ni-

trate concentration in the YC-MW-07 sample was 4.34 mg/L. 
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4.6    YC-MW-08 

Monitoring well YC-MW-08 was drilled and installed on November 9, 2018 in the right-of-way adjacent 

to Van Belle Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet 

of the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-

drilling core barrel was used to advance the borehole to a total depth of 36 feet bgs. 

The upper 6 feet of material consisted of moist silty sand. Wet brown sandy silt continues from 6 to 18 

feet bgs. Underlying this unit was silty sand to 36 feet bgs. This silty sand was targeted for screening. 

Monitoring well YC-MW-08 was completed with a 0.010-inch slot PVC screen from 16 to 36 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 14 feet bgs. Bentonite 3/8 holeplug chips were 

used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added to 

the borehole to hydrate chips above the water table. Because the top of YC-MW-08 is below land surface, 

a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal flush-to-

grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identification 

(UWID) for YC-MW-08 is BKB-733. The elevation of the top of the steel monument is 786.59 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.32 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-08 on November 15, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 5.85 bmp. The well was 

pumped at a constant rate of approximately 2.19 gpm for 50 minutes and water was discharged to ground 

in the right-of-way approximately 50 feet east from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-08 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 153.3 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The 

nitrate concentration in the YC-MW-08 sample was 15.4 mg/L. 

4.7    YC-MW-09 

Monitoring well YC-MW-09 was drilled and installed on October 29-30, 2018 in the right-of-way adja-

cent to Sheller Road near the intersection with Bethany Road in Sunnyside, WA. A hand auger was used 

as a pilot hole to 6 feet bgs, and a 6-inch outer diameter sonic-drilling core barrel with a 4-inch inner di-

ameter barrel was used to advance the borehole to a total depth of 72 feet bgs. 

The materials penetrated in the upper 21 feet were dry and consisted of sandy silt overlying fine sand. A 

semi-consolidated layer of fine sandstone or possibly ash was encountered between 22.5 and 24 feet bgs. 

The material underlying the semi-consolidated sandstone was wet sand from 24 to 29 feet bgs with vary-

ing amounts of gravel. The material between 29 and 43.5 feet bgs was generally finer grained than above, 

varying from sandy silt to clayey silt with the exception of a gravelly sand layer between 33 and 35 feet 

bgs. Coarser-grained fine sand and gravelly fine sand was encountered from 43.5 to 53 feet bgs, which 

was underlain by silt, cobbles, and boulders. The bottom of the borehole was drilled into unfractured rock 

between 71 and 72 feet bgs. 

Monitoring well YC-MW-09 was screened from 26 to 36 ft, which included the shallowest saturated ma-

terials observed during drilling. Depth to water prior to the start of testing was observed at 23.72 bmp. A 

#12-20 silica sand pack extends up to 24 feet bgs. Bentonite 3/8 holeplug chips were used to backfill the 

borehole below 37.5 feet bgs, and to fill the annular space above the sand pack to approximately 1-foot 

bgs. Water was added to the borehole to hydrate chips above the water table. Because the top of YC-MW-

09 is below land surface, a 2-inch, water-tight expanding well cap was installed in the top of the PVC cas-

ing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique 

Well Identification (UWID) for YC-MW-09 is BKB-727. The elevation of the top of the steel monument 
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is 926.89 feet (NAV88) as surveyed by Yakima County and the stick down from the top of the monument 

to the top of the PVC well is 0.44 feet as measured in the field by PGG during pump testing and sam-

pling. 

A short-term pumping test was performed at YC-MW-09 on December 3, 2018 using a GeoSub submers-

ible pump. The well was pumped at a constant rate of approximately 0.39 gpm for 18 minutes and water 

was discharged to ground in the right-of-way approximately 50 feet west from the wellhead. The pump 

test results were inconclusive but sustainable pumping rate during sampling is below 0.39 gpm. Water 

quality results from the sampling event are summarized in Table 2. The nitrate concentration in the YC-

MW-09 sample was 1.7 mg/L. 

4.8    YC-MW-10 

Monitoring well YC-MW-10 was drilled and installed on October 26, 2018 in the right-of-way adjacent 

to Roza Drive in Zillah, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of the 

borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drilling 

core barrel was used to advance the borehole to a total depth of 85 feet bgs.  

The upper 26 feet of material generally consisted of fine sand, underlain by silt from 26 to 34 feet bgs. 

The material from 34 to 66 feet bgs consisted of sand and sandy silt, with saturated wet sand and sandy 

silt encountered at from 66 to 76 feet bgs. The water bearing interval is underlain by clayey silt from 77 to 

85 feet bgs. 

Monitoring well YC-MW-10 was completed with a 0.010-inch slot PVC screen from 66 to 76 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 64 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 78 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-10 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-10 is BKB-739. The elevation of the top of 

the steel monument is 1034.09 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.40 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-10 on November 13, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 62.08 bmp. The well was 

pumped at a constant rate of approximately 1.11 gpm for 47 minutes and water was discharged to ground 

in the right-of-way approximately 5-7 feet south from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-10 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 12.1 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The ni-

trate concentration in the YC-MW-10 sample was 11.5 mg/L. 

4.9    YC-MW-11 

Monitoring well YC-MW-11 was drilled and installed on November 7-8, 2018 in the right-of-way adja-

cent to Eagle Peak Road in Zillah, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet 

of the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-

drilling core barrel was used to advance the borehole to a total depth of 180 feet bgs.  

The upper 6 feet consisted of moist silty sand, underlain by moist sandy silt from 6 to 12 feet bgs. Pre-

dominantly sandy gravel extended from 12 to 21 feet bgs. Between 21 and 75 feet bgs were 
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predominantly sands, varying from silty sand to coarse gravelly sand. Increased oxidization was present 

from 56 to 74 feet. Between 74 and 118 feet bgs were predominantly silts, varying from sandy silt to 

clayey silt. Clayey silt layers in this section were often especially dense and were interpreted to represent 

aquitards. Coarser units of gravelly sand and sandy gravels extended from 118 feet to the total boring 

depth of 180 feet bgs. 

Monitoring well YC-MW-11 was completed with a 0.010-inch slot PVC screen from 164 to 179 feet bgs 

surrounded by a #12-20 silica sand pack that extends from 162 to 180 feet bgs. Bentonite 3/8 holeplug 

chips were used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was 

added to the borehole to hydrate chips above the water table. Because the top of YC-MW-11 is below 

land surface, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a 

metal flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Iden-

tification (UWID) for YC-MW-11 is BKB-731. The elevation of the top of the steel monument is 974.49 

feet (NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top 

of the PVC well is 0.36 feet as measured in the field by PGG during pump testing and sampling. 

Depth to water prior to the start of testing on December 2, 2018 was observed at 162.55 bmp. This depth 

to water exceeded the lift capacity of the pumps so no drawdown test was performed. The groundwater 

sampled was collected with a decontaminated stainless-steel bailer. The nitrate concentration in the YC-

MW-11 sample was 1.74 mg/L 

4.10    YC-MW-12 

Monitoring well YC-MW-12 was drilled and installed on November 16-17, 2018 in the parking lot at 

Dykstra Park accessible from South Euclid Road in Grandview, WA. A 24-inch diameter core barrel was 

used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot hole to 7 feet bgs. A 

6-inch outer-diameter sonic-drilling core barrel was used to advance the borehole to a total depth of 62 

feet bgs.  

The upper 21 feet of material generally consisted of fine sand with wet gravelly silt from 21 to 26 feet bgs 

underlain by clayey silt from 26 to 62 feet bgs. 

Monitoring well YC-MW-12 was completed with a 0.010-inch slot PVC screen from 22 to 42 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 20 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 43 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-12 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-12 is BKB-742. The elevation of the top of 

the steel monument is 790.73 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.37 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-12 on December 3, 2018 using a Proactive 

Tempest submersible pump. Depth to water prior to the start of testing was observed at 25.48 bmp. The 

well was pumped at a constant rate of approximately 0.16 gpm for 43 minutes and water was discharged 

to ground in the right-of-way approximately 10 feet east from the wellhead. A semi-logarithmic plot of 

drawdown in YC-MW-12 is presented in Appendix D. The estimated transmissivity based on the draw-

down response is 0.76 ft2/day. Water quality results from the pump-test event are summarized in Table 2. 

The nitrate concentration in the YC-MW-12 sample was 0.38 mg/L. 
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4.11    YC-MW-14  

Monitoring well YC-MW-14 was drilled and installed on November 6, 2018 in the right-of-way adjacent 

to Harrison Road near the intersection of Alexander Extension in Grandview, WA. A 24-inch diameter 

core barrel was used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot hole to 

6 feet bgs. A 6-inch outer-diameter sonic-drilling core barrel was used to advance the borehole to a total 

depth of 48 feet bgs. 

The upper 9.5 feet of material was composed of moist well-sorted fine sand. Silty sand continued from 

9.5 to 19 feet bgs followed by alternating gravelly sand and sandy gravel between 19 and 27 feet bgs. 

This sandy gravel was significantly oxidized from 25.5 to 27 feet bgs. Between 27 and 48 feet bgs basalt 

was encountered. This basalt contained a trace of moderately oxidized fractures and was interpreted as an 

aquitard. 

Monitoring well YC-MW-14 was completed with a 0.010-inch slot PVC screen from 22 to 27 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 20 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 28 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-14 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-14 is BKB-729. The elevation of the top of 

the steel monument is 938.32 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.27 feet as measured in the field by PGG during pump 

testing and sampling. No aquifer test was performed, no depth to water measured, and no water quality 

sample was collected due to insufficient water during the December 2018 field mobilization. 

4.12    YC-MW-15 

Monitoring well YC-MW-15 was drilled and installed on November 10-11, 2018 in the right-of-way adja-

cent to Chaffee Road near the intersection of Scoon Road in Sunnyside, WA. A 24-inch diameter core 

barrel was used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot hole to 6 

feet bgs. A 6-inch outer-diameter sonic-drilling core barrel was used to advance the borehole to a total 

depth of 200 feet bgs. 

The upper 9 feet was composed of sand and gravelly sand. Underlying these sands was finer silty sand 

from 9 to 17.5 feet bgs. Between 17.5 and 80 feet bgs were alternating layers of predominantly silty fine 

sands and fine sandy silts, with an overall slight trend of coarsening downward, followed by finer units of 

silt and fine sandy silt to 117 feet bgs. Between 117 and 136.5 feet bgs, a general coarsening downward 

trend was observed, transitioning from alternating fine sandy silt and silty fine sand into silty fine sand 

and fine to medium sand. Units further below ground surface continued to coarsen into predominantly 

sandy gravels and gravelly sands, with units between 145 and 156 feet bgs commonly displaying slight to 

moderate oxidization. These sandy gravels and gravelly sands continued from 136.5 feet to the total bor-

ing depth of 200 feet bgs. 

Monitoring well YC-MW-15 was completed with a 0.010-inch slot PVC screen from 185 to 200 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 183 feet bgs. Bentonite 3/8 holeplug chips 

were used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added 

to the borehole to hydrate chips above the water table. Because the top of YC-MW-15 is below land sur-

face, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal 

flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identifica-

tion (UWID) for YC-MW-15 is BKB-734. The elevation of the top of the steel monument is 1168.49 feet 
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(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.31 feet as measured in the field by PGG during pump testing and sampling. 

Depth to water prior to the start of testing on December 5, 2018 was observed at 188.68 bmp. This depth 

to water exceeded the lift capacity of the pumps so no drawdown test was performed. The groundwater 

sampled was collected with a decontaminated stainless-steel bailer. The nitrate concentration in the YC-

MW-15 sample was 1.02 mg/L. 

4.13    YC-MW-16 

Monitoring well YC-MW-16 was drilled and installed on October 27, 2018 in the right-of-way adjacent 

to Van Belle Road in Outlook, WA. A hand auger was used as a pilot hole to 5 feet bgs. A 6-inch outer-

diameter sonic-drilling core barrel was then used to advance the borehole to a total depth of 36 feet bgs. 

Moist, slightly silty, fine sand was encountered in the upper 12 feet of material that overlay wet, fine sand 

between 12 and 14 feet bgs, and moist, slightly silty to silty fine sand between 14 and 16 feet bgs. The 

materials penetrated between 16 and 23.5 feet bgs decreased in moisture with depth although the grain 

sized coarsened downwards from sandy silt to slightly silty fine with trace medium sand. Layers of silt, 

fine sand, and slightly silty sand were observed between 23.5 and 27.5 feet bgs and then slightly sandy 

silt to a total depth of 36 feet bgs. 

YC-MW-16 was completed with a 0.010-inch slot PVC screen from 13 to 23 feet bgs surrounded by a 

#12-20 silica sand pack that extends up to 11 feet bgs. Bentonite 3/8 holeplug chips were used to backfill 

the borehole below 24.5 feet bgs, and to fill the annular space above the sand pack to approximately 1-

foot bgs. Water was added to the borehole to hydrate chips above the water table. Because the top of YC-

MW-16 is below land surface, a 2-inch, water-tight expanding well cap was installed in the top of the 

PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s 

Unique Well Identification (UWID) for YC-MW-16 is BKB-740. The elevation of the top of the steel 

monument is 775.96 feet (NAV88) as surveyed by Yakima County and the stick down from the top of the 

monument to the top of the PVC well is 0.34 feet as measured in the field by PGG during pump testing 

and sampling. 

A short-term pumping test was performed at YC-MW-16 on November 14, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 9.99 bmp. The well was 

pumped at a constant rate of approximately 0.70 gpm for 51 minutes and water was discharged to ground 

in the right-of-way approximately 40 feet east from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-16 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 122.5 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The 

nitrate concentration in the YC-MW-16 sample was 6.3 mg/L. 

4.14    YC-MW-17 

Monitoring well YC-MW-17 was drilled and installed on October 24, 2018 in the right-of-way adjacent 

to Konnowac Pass Road near the intersection of Brooks Road in Donald, WA. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 127 feet bgs.  

The upper most portion of this boring consisted of rock that is believed to be a fill material and was en-

countered down to 11 feet bgs. Between 11 and 83 feet bgs, the boring consisted of predominantly silt 

with varying clays, sands and gravels. Between 60 and 83 feet bgs there were zones of oxidation ob-

served. Between 83 and 120 feet bgs, a coarsening downward sequence was observed, starting as a silty 
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sand, grading to medium sands. Zones of oxidation were observed from 100 to 120 feet bgs. The bottom 

of the boring from 120 to 127 feet bgs transitioned back to dense clayey silt. 

Monitoring well YC-MW-17 was completed with a 0.010-inch slot PVC screen from 100 to 120 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 97.5 feet bgs. Bentonite 3/8 holeplug chips 

were used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added 

to the borehole to hydrate chips above the water table. Because the top of YC-MW-17 is below land sur-

face, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal 

flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identifica-

tion (UWID) for YC-MW-17 is BKB-737. The elevation of the top of the steel monument is 1037.03 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.33 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-17 on November 12, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 85.67 bmp. The well was 

pumped at a constant rate of approximately 2.12 gpm for 67 minutes and water was discharged to ground 

in the right-of-way approximately 15 feet east from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-17 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 1,060 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The 

nitrate concentration in the YC-MW-17 sample was 6.85 mg/L. 

4.15    YC-MW-19 

Monitoring well YC-MW-19 was drilled and installed on October 25, 2018 in the right-of-way adjacent 

to Darby Lane near the intersection of Blue Goose Road in Sunnyside, WA. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 87 feet bgs.  

The upper 47 feet of the boring consisted of silt with varying sand and gravel content. Oxidation was ob-

served at 43 feet bgs. Sandy silt and fine to medium sand layers continued from 47 to 61 feet bgs. Clayey 

silt was observed from 61 to 67.5 feet bgs, followed by sandy silt to the total boring depth of 87 feet bgs. 

Monitoring well YC-MW-19 was completed with a 0.010-inch slot PVC screen from 47 to 62 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 45 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 63.5 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-19 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-19 is BKB-738. The elevation of the top of 

the steel monument is 913.23 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.32 feet as measured in the field by PGG during pump 

testing and sampling.  

A short-term pumping test was performed at YC-MW-19 on November 13, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 49.41 bmp. The well was 

pumped at a constant rate of approximately 0.94 gpm for 38 minutes and water was discharged to ground 

in the right-of-way approximately 5 feet west from the wellhead into a sloping ditch. A semi-logarithmic 

plot of drawdown in YC-MW-19 is presented in Appendix D. The estimated transmissivity based on the 

drawdown response is 822.5 ft2/day. Water quality results from the pump-test event are summarized in 

Table 2. The nitrate concentration in the YC-MW-19 sample was 15.1 mg/L. 
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4.16    YC-MW-21 

Monitoring well YC-MW-21 was drilled and installed on November 12, 2018 in the right-of-way adjacent 

to Belma Road in Grandview, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of 

the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drill-

ing core barrel was used to advance the borehole to a total depth of 66 feet bgs.  

The upper 20 feet of material was sand, with a thin layer of silty sand from 14 to 15 feet bgs. Underlying 

these units, sandy silt was observed from 20 to 65 feet bgs, with one layer of silty fine sand from 22 to 24 

feet bgs. An extremely dense layer of pinkish sandy silt was observed between 61 and 65 feet bgs, which 

was interpreted as an aquitard. Underlying this aquitard was a unit of sandy gravel from 65 to 66 feet bgs. 

The aquitard was sealed with bentonite and a screen was installed in the fine sandy silt overlying the aqui-

tard. 

Monitoring well YC-MW-21 was completed with a 0.010-inch slot PVC screen from 41 to 61 feet bgs 

surrounded by a #12-20 silica sand pack that extends from 39 to 62 feet bgs. Bentonite 3/8 holeplug chips 

were used to backfill the borehole below 62 feet bgs, and to fill the annular space above the sand pack to 

approximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Be-

cause the top of YC-MW-21 is below land surface, a 2-inch, water-tight expanding well cap was installed 

in the top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the well-

head. Ecology’s Unique Well Identification (UWID) for YC-MW-21 is BKB-735. The elevation of the 

top of the steel monument is 724.68 feet (NAV88) as surveyed by Yakima County and the stick down 

from the top of the monument to the top of the PVC well is 0.31 feet as measured in the field by PGG 

during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-21 on November 27, 2018 using a Proactive 

Tempest submersible pump. Depth to water prior to the start of testing was observed at 30.18 bmp. The 

well was pumped at a constant rate of approximately 0.27 gpm for 58 minutes and water was discharged 

to ground in the right-of-way approximately 30 feet west from the wellhead. A semi-logarithmic plot of 

drawdown in YC-MW-21 is presented in Appendix D. The estimated transmissivity based on the draw-

down response is 15.8 ft2/day. Water quality results from the pump-test event are summarized in Table 2. 

The nitrate concentration in the YC-MW-21 sample was 0.66 mg/L. 

4.17    YC-MW-23 

Monitoring well YC-MW-23 was drilled and installed on November 8-9, 2018 in the right-of-way adja-

cent to North Granger Road in Zillah, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 

feet of the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 116 feet bgs.  

The upper 17.5 feet were composed of silty sand and very-well sorted sand layers, underlain by a se-

quence of silt from 17.5 to 19 feet bgs followed by sand from 19 to 22.5 feet bgs, and coarsening-down-

ward sandy silt from 22.5 to 28 feet bgs. Material between 28 and 116 feet bgs was predominantly com-

posed of sand, gravelly sand, and sandy gravel. 

Monitoring well YC-MW-23 was completed with a 0.010-inch slot PVC screen from 94 to 114 feet bgs 

surrounded by a #12-20 silica sand pack that extends from 92 to 114.5 feet bgs. Bentonite 3/8 holeplug 

chips were used to backfill the borehole below 114.5 feet bgs, and to fill the annular space above the sand 

pack to approximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water ta-

ble. Because the top of YC-MW-23 is below land surface, a 2-inch, water-tight expanding well cap was 

installed in the top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects 

the wellhead. Ecology’s Unique Well Identification (UWID) for YC-MW-23 is BKB-732. The elevation 
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of the top of the steel monument is 890.12 feet (NAV88) as surveyed by Yakima County and the stick 

down from the top of the monument to the top of the PVC well is 0.30 feet as measured in the field by 

PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-23 on November 14, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 94.95 bmp. The well was 

pumped at a constant rate of approximately 1.97 gpm for 70 minutes and water was discharged to ground 

in the right-of-way approximately 70 feet south from the wellhead. A semi-logarithmic plot of drawdown 

in YC-MW-23 is presented in Appendix D. The estimated transmissivity based on the drawdown re-

sponse is 2,298 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The 

nitrate concentration in the YC-MW-23 sample was 6.0 mg/L. 

4.18    YC-MW-24 

Monitoring well YC-MW-24 was drilled and installed on November 13, 2018 in the right-of-way adjacent 

to Wilson Highway in Grandview, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 

feet of the borehole and a hand auger was used as a pilot hole to 7 feet bgs. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 60 feet bgs.  

The upper 30 feet consisted of fine sand to a silty fine sand, underlain by sandy silt and silts from 30 to 43 

feet bgs. Wet silty sand containing gravel and gravely sandy silt was encountered from 43 to 57 feet bgs, 

underlain by non-fractured basalt at 57 feet bgs. 

Monitoring well YC-MW-24 was completed with a 0.010-inch slot PVC screen from 46 to 56 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 45 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 57 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-24 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-24 is BKB-741. The elevation of the top of 

the steel monument is 815.73 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.28 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-24 on December 3, 2018 using a Proactive 

Tempest submersible pump. Depth to water prior to the start of testing was observed at 37.66 bmp. The 

well was pumped at a constant rate of approximately 0.92 gpm for 33 minutes and water was discharged 

to ground in the right-of-way approximately 50 feet south from the wellhead. A semi-logarithmic plot of 

drawdown in YC-MW-24 is presented in Appendix D. The estimated transmissivity based on the draw-

down response is 644 ft2/day. Water quality results from the pump-test event are summarized in Table 2. 

The nitrate concentration in the YC-MW-24 sample was 6.32 mg/L. 

4.19    YC-MW-25 

Monitoring well YC-MW-25 was drilled and installed on November 27-29, 2018 in the right-of-way adja-

cent to Bailey Road near the intersection of Highland Drive in Zillah, WA. A 24-inch diameter core barrel 

was used to drill the upper 1.5 feet of the borehole and a hand auger was used as a pilot hole to 7 feet bgs. 

A 6-inch outer-diameter sonic-drilling core barrel was used to advance the borehole to a total depth of 

275 feet bgs.  
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The upper 13 feet consisted of fine to medium sand. The material from 13 to 76 feet bgs consisted primar-

ily of sand with variable content silt. A silt occurred from 77 to 79 feet bgs, underlain by sand with gravel 

from 79 to 126 feet bgs including a 3 ft gravely silt from 106 to 109 feet bgs. The material from 126 to 

217 feet bgs generally consists of silty sand, with some sandy silt zones, underlain by a gravelly medium 

sand from 217 to 246 feet bgs. From 246 to 253 feet bgs, material consisted of moist sandy silt transition-

ing to wet silty fine sand (with some gravel and rocks) at 253 to 257 feet bgs, underlain by moist-to-wet 

very fine sand to sandy silt from 257 to 265 feet bgs and silty sand to medium sand from 265 to 273 feet 

bgs. 

Monitoring well YC-MW-25 was completed with a 0.010-inch slot PVC screen from 253 to 273 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 251 feet bgs. Bentonite 3/8 holeplug chips 

were used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added 

to the borehole to hydrate chips above the water table. Because the top of YC-MW-25 is below land sur-

face, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal 

flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identifica-

tion (UWID) for YC-MW-25 is BKB-747. The elevation of the top of the steel monument is 1204.93 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.26 feet as measured in the field by PGG during pump testing and sampling. 

Depth to water prior to the start of testing on December 6, 2018 was observed at 263.55 bmp. This depth 

to water exceeded the lift capacity of the pumps so no drawdown test was performed. The groundwater 

sampled was collected with a decontaminated stainless-steel bailer. The nitrate concentration in the YC-

MW-25 sample was 3.58 mg/L 

4.20    YC-MW-26 

Monitoring well YC-MW-26 was drilled and installed on November 5, 2018 in the right-of-way adjacent 

to Riggins Road in Sawyer, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of the 

borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drilling 

core barrel was used to advance the borehole to a total depth of 116 feet bgs.  

The upper 6 feet was composed of dry to moist gravelly sand, underlain by sandy silt to 14 feet bgs. From 

14 to 39 feet bgs coarsening downward layers of silty sand to sand with a gravel fraction were observed. 

Clayey silt and sandy silt were observed from 39 to 53 feet bgs, followed by alternating sequences of pre-

dominantly silty sand and sandy silt to 95 feet bgs. Gravel fractions were common between 78 and 95 feet 

bgs in both the sand and silt layers. Below 95 feet was a sequence of clayey silt and sandy silt to 112.5 

feet bgs, underlain by gravelly sand to 116 feet bgs. The clayey silt and sandy silt layers beginning at 95 

feet were interpreted as a probable aquitard. 

Monitoring well YC-MW-26 was completed with a 0.010-inch slot PVC screen from 76 to 96 feet bgs 

surrounded by a #12-20 silica sand pack that extends from 74 to 97 feet bgs. Bentonite 3/8 holeplug chips 

were used to backfill the borehole below 97 feet bgs, and to fill the annular space above the sand pack to 

approximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Be-

cause the top of YC-MW-26 is below land surface, a 2-inch, water-tight expanding well cap was installed 

in the top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the well-

head. Ecology’s Unique Well Identification (UWID) for YC-MW-26 is BKB-728. The elevation of the 

top of the steel monument is 1039.52 feet (NAV88) as surveyed by Yakima County and the stick down 

from the top of the monument to the top of the PVC well is 0.39 feet as measured in the field by PGG 

during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-26 on November 13, 2018 using a GeoSub sub-

mersible pump. Depth to water prior to the start of testing was observed at 73.77 bmp. The well was 
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pumped at a constant rate of approximately 0.22 gpm for 47 minutes and water was discharged to ground 

in the right-of-way approximately 25 feet northwest from the wellhead. A semi-logarithmic plot of draw-

down in YC-MW-26 is presented in Appendix D. The estimated transmissivity based on the drawdown 

response is 10.3 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The 

nitrate concentration in the YC-MW-26 sample was 3.26 mg/L. 

4.21    YC-MW-27 

Monitoring well YC-MW-27 was drilled and installed on November 6, 2018 in the right-of-way adjacent 

to Tear Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of the 

borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drilling 

core barrel was used to advance the borehole to a total depth of 36 feet bgs.  

The upper 2.5 feet of material was fine sandy silt, underlain by fine to medium sand from 2.5 to 3.5 feet 

bgs. The remaining material from 3.5 feet to 36 feet bgs was entirely composed of alternating layers of 

fine sandy silt and silty fine sand. 

Monitoring well YC-MW-27 was completed with a 0.010-inch slot PVC screen from 21 to 36 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 19 feet bgs. Bentonite 3/8 holeplug chips were 

used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added to 

the borehole to hydrate chips above the water table. Because the top of YC-MW-27 is below land surface, 

a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal flush-to-

grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identification 

(UWID) for YC-MW-27 is BKB-730. The elevation of the top of the steel monument is 719.52 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.35 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-27 on November 27, 2018 using a Proactive 

Tempest submersible pump. Depth to water prior to the start of testing was observed at 9.08 bmp. The 

well was pumped at a constant rate of approximately 1.39 gpm for 91 minutes and water was discharged 

to ground in the right-of-way approximately 25 feet southeast from the wellhead. A semi-logarithmic plot 

of drawdown in YC-MW-27 is presented in Appendix D. The estimated transmissivity based on the draw-

down response is 8.0 ft2/day. Water quality results from the pump-test event are summarized in Table 2. 

The nitrate concentration in the YC-MW-27 sample was 24.6 mg/L. 

4.22    YC-MW-28 

Monitoring well YC-MW-28 was drilled and installed on November 17, 2018 in the right-of-way adjacent 

to Rusk Road in Grandview, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of 

the borehole and a hand auger was used as a pilot hole to 7 feet bgs. A 6-inch outer-diameter sonic-drill-

ing core barrel was used to advance the borehole to a total depth of 46 feet bgs.  

The upper 9 feet consisted of sandy silt, underlain by silt with coarse sand and rounded gravel from 11 to 

20 feet bgs. Groundwater was encountered in gravely sand at 26 to 28 feet bgs, underlain by wet sandy 

silt, sand, and gravelly sand from 28 to 46 feet bgs. 

Monitoring well YC-MW-28 was completed with a 0.010-inch slot PVC screen from 22 to 42 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 21 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 43 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-28 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 
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top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-28 is BKB-743. The elevation of the top of 

the steel monument is 731.62 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.24 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-28 on December 4, 2018 using a Proactive 

Tempest submersible pump. Depth to water prior to the start of testing was observed at 25.25 bmp. The 

well was pumped at a constant rate of approximately 1.41 gpm for 41 minutes and water was discharged 

to ground in the right-of-way approximately 50 feet east from the wellhead. A semi-logarithmic plot of 

drawdown in YC-MW-28 is presented in Appendix D. The estimated transmissivity based on the draw-

down response is 653 ft2/day. Water quality results from the pump-test event are summarized in Table 2. 

The nitrate concentration in the YC-MW-28 sample was 3.1 mg/L. 

4.23    YC-MW-31 

Monitoring well YC-MW-31 was drilled and installed on January 17, 2019 in the right-of-way adjacent to 

Murray Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of the 

borehole and a hand auger was used as a pilot hole to 5 feet bgs. A 6-inch outer-diameter sonic-drilling 

core barrel was used to advance the borehole to a total depth of 45 feet bgs.  

The upper 10 feet of material was composed of silty fine sand and fine sand. A thin layer of fine sandy silt 

was observed from 10 to 11.5 feet bgs, followed by sand from 11.5 feet to the total boring depth of 45 feet 

bgs. These sand layers were predominantly well sorted and overall coarsened downward from fine to me-

dium sand into medium and medium to coarse sand. 

Monitoring well YC-MW-31 was completed with a 0.010-inch slot PVC screen from 30 to 45 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 29 feet bgs. Bentonite 3/8 holeplug chips were 

used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was added to 

the borehole to hydrate chips above the water table. Because the top of YC-MW-31 is below land surface, 

a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a metal flush-to-

grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Identification 

(UWID) for YC-MW-31 is BKB-756. The elevation of the top of the steel monument is 693.23 feet 

(NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top of 

the PVC well is 0.39 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-31 on February 26, 2019 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 29.04 bmp. The well was pumped 

at a constant rate of approximately 2.80 gpm for 38 minutes and water was discharged to ground in the 

right-of-way approximately 40 feet west from the wellhead. A semi-logarithmic plot of drawdown in YC-

MW-31 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 

4,900 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate con-

centration in the YC-MW-31 sample was 5.94 mg/L. 

4.24    YC-MW-33 

Monitoring well YC-MW-33 was drilled and installed on January 16, 2019 in the right-of-way adjacent to 

Hudson Road in Granger, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of the 

borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drilling 

core barrel was used to advance the borehole to a total depth of 36 feet bgs.  
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The upper 29 feet of material was composed of silty fine sand. From 29 to the total boring depth of 36 

feet bgs alternating layers of fine sandy silt and silty fine sand were observed. 

Monitoring well YC-MW-33 was completed with a 0.010-inch slot PVC screen from 14 to 29 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 13 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 29.5 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-33 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-33 is BKB-754. The elevation of the top of 

the steel monument is 763.16 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.27 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-33 on February 27, 2019 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 6.23 bmp. The well was initially 

pumped at approximately 0.9 gpm for 12 minutes, which was reduced to approximately 0.69 gpm for the 

remaining 31 minutes of the test to avoid excessive drawdown in the well. Pumping test water was dis-

charged to ground in the right-of-way approximately 40 feet west from the wellhead. A semi-logarithmic 

plot of drawdown in YC-MW-33 is presented in Appendix D. The estimated transmissivity based on the 

drawdown response is 2.6 ft2/day. Water quality results from the pump-test event are summarized in Ta-

ble 2. The nitrate concentration in the YC-MW-33 sample was 24.2 mg/L. 

4.25    YC-MW-35 (BOREHOLE ONLY) 

A borehole was drilled at location YC -MW-35 on January 19, 2019 in the right-of-way adjacent to Gould 

Road near the intersection of Sli Road in Sunnyside, WA. A 6-inch outer-diameter sonic-drilling core bar-

rel and 4-inch inner core barrel was used to advance the borehole to a total depth of 24 feet bgs.  

The upper 10 feet of material was composed of sandy silt that was wet between 3.5 and 9 feet bgs. A 

layer of moist, gravelly, sandy silt was observed from 10 to 12 feet bgs that had increasing angular rock 

with depth and was underlain by dry angular gravel/fractured rock. Competent basalt was encountered at 

14 feet bgs to the total boring depth of 24 feet bgs.  

Although a monitoring well was originally intended to be installed at YC-MW-35, a well was not con-

structed based on field observations of insufficient water above the basalt. The boring was backfilled with 

hydrated bentonite 3/8 holeplug chips to ground surface and decommissioned in accordance with WAC 

173-160. Because a well was not installed, hydraulic tests were not performed, and a groundwater quality 

sample was not collected.  

4.26    YC-MW-38 

Monitoring well YC-MW-38 was drilled and installed on January 17-18, 2019 in the right-of-way adja-

cent to Robinson Road in Grandview, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 

feet of the borehole and a hand auger was used as a pilot hole to 5 feet bgs. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 140 feet bgs.  

The upper 81 feet of material was composed of sandy gravel, with layers commonly including a moderate 

presence of calcium carbonate accumulation on gravel clasts and/or trace to moderate presence of oxidi-

zation. Between 81 and 140 feet bgs alternating layers of gravelly sand and sandy gravel were observed, 

including two thin layers of fine to medium sand from 91 to 93.5 feet bgs and from 100 to 103 feet bgs. 
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Monitoring well YC-MW-38 was completed with a 0.010-inch slot PVC screen from 120 to 135 feet bgs 

surrounded by a #12-20 silica sand pack that extends from 116 to 137 feet bgs. Bentonite 3/8 holeplug 

chips were used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was 

added to the borehole to hydrate chips above the water table. Because the top of YC-MW-38 is below 

land surface, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a 

metal flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Iden-

tification (UWID) for YC-MW-38 is BKB-758. The elevation of the top of the steel monument is 766.97 

feet (NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top 

of the PVC well is 0.22 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-38 on February 26, 2019 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 120.39 bmp. The well was pumped 

at a constant rate of approximately 1.5 gpm for 33 minutes and water was discharged to ground in the 

right-of-way approximately 44 feet west from the wellhead. A semi-logarithmic plot of drawdown in YC-

MW-38 is presented in Appendix D. An estimated lower-end value of transmissivity based on the draw-

down response is 5,250 ft2/day. Water quality results from the pump-test event are summarized in Table 

2. The nitrate concentration in the YC-MW-38 sample was 10.3 mg/L. 

4.27    YC-MW-39 

Monitoring well YC-MW-39 was drilled and installed on January 14-15, 2019 in the right-of-way adja-

cent to Smith Road in Zillah, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of 

the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drill-

ing core barrel was used to advance the borehole to a total depth of 116 feet bgs.  

The upper 13 feet of material was composed of silty fine sand and well-sorted medium sand, underlain by 

a layer of coarse sandy gravel from 13 to 16 feet bgs. Between 16 and 71.5 feet bgs, layers of silty fine 

sand and fine sandy silt were observed. Beneath these layers was a thin layer of medium to coarse sand 

from 71.5 to 74 feet bgs, followed by predominantly sandy gravel and gravel to the total boring depth of 

116 feet bgs, with common signs of oxidation. 

Monitoring well YC-MW-39 was completed with a 0.010-inch slot PVC screen from 100 to 115 feet bgs 

surrounded by a #12-20 silica sand pack that extends from 99 to 116 feet bgs. Bentonite 3/8 holeplug 

chips were used to fill the annular space between the sand pack and approximately 1-foot bgs. Water was 

added to the borehole to hydrate chips above the water table. Because the top of YC-MW-39 is below 

land surface, a 2-inch, water-tight expanding well cap was installed in the top of the PVC casing and a 

metal flush-to-grade monument set in a concrete pad protects the wellhead. Ecology’s Unique Well Iden-

tification (UWID) for YC-MW-39 is BKB-753. The elevation of the top of the steel monument is 880.92 

feet (NAV88) as surveyed by Yakima County and the stick down from the top of the monument to the top 

of the PVC well is 0.29 feet as measured in the field by PGG during pump testing and sampling. 

A short-term pumping test was performed at YC-MW-39 on February 27, 2019 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 107.11 bmp. The pump test results 

were inconclusive, but sustainable pumping rate appears to be 350 mL/min. The nitrate concentration in 

the YC-MW-39 sample was 18.1 mg/L. 

4.28    YC-MW-41 

Monitoring well YC-MW-41 was drilled and installed on November 30, 2018 in the right-of-way adjacent 

to Factory Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of 
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the borehole and a hand auger was used as a pilot hole to 7 feet bgs. A 6-inch outer-diameter sonic-drill-

ing core barrel was used to advance the borehole to a total depth of 72 feet bgs.  

The upper 15 feet consisted of sand and sandy silt, underlain by dry vesicular basalt from 15 to 55 feet 

bgs. Wet, fractured basalt was encountered from 55 to 72 feet bgs. 

Monitoring well YC-MW-41 was completed with a 0.010-inch slot PVC screen from 56 to 66 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 54 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 67 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-41 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-41 is BKB-748. The elevation of the top of 

the steel monument is 965.95 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.29 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-41 on December 5, 2018 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 44.29 bmp. The well was pumped 

at a constant rate of approximately 2.64 gpm for 38 minutes and water was discharged to ground in the 

right-of-way approximately 60 feet west from the wellhead. A semi-logarithmic plot of drawdown in YC-

MW-41 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 924 

ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate concentra-

tion in the YC-MW-41 sample was 26.9 mg/L. 

4.29    YC-MW-42 

Monitoring well YC-MW-42 was drilled and installed on November 26, 2018 in the right-of-way adjacent 

to East Euclid Road in Grandview, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 

feet of the borehole and a hand auger was used as a pilot hole to 7 feet bgs. A 6-inch outer-diameter 

sonic-drilling core barrel was used to advance the borehole to a total depth of 50 feet bgs.  

The upper 30 feet consisted of fine to coarse sand and silty sand, underlain by moist-to-wet silt containing 

rounded gravels from 30 to 45 feet bgs. Dry fractured basalt was encountered from 45 to 50 feet bgs. 

Monitoring well YC-MW-42 was completed with a 0.010-inch slot PVC screen from 32 to 47 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 48 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 48 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-42 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-42 is BKB-746. The elevation of the top of 

the steel monument is 699.70 feet (NAV88) as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.29 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-42 on December 4, 2018 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 33.39 bmp. The well was pumped 

at a constant rate of approximately 1.05 gpm for 32 minutes and water was discharged to ground in the 

right-of-way approximately 50 feet east from the wellhead. A semi-logarithmic plot of drawdown in YC-

MW-42 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 7.5 
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ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate concentra-

tion in the YC-MW-42 sample was 7.04 mg/L. 

4.30    YC-MW-44 

Monitoring well YC-MW-44 was drilled and installed on January 15, 2019 in the right-of-way adjacent to 

East Allen Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of 

the borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drill-

ing core barrel was used to advance the borehole to a total depth of 27 feet bgs.  

The upper 20 feet of material consisted primarily of fine to medium sand, underlain by saturated sandy 

gravel from 20 to 22 feet bgs and silt from 22 to 27 feet bgs. 

Monitoring well YC-MW-44 was completed with a 0.010-inch slot PVC screen from 12 to 22 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 11 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 23 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-44 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-44 is BKB-755. The elevation of the top of 

the steel monument is 754.70 feet NAV88 as surveyed by Yakima County and the stick down from the 

top of the monument to the top of the PVC well is 0.29 feet as measured in the field by PGG during pump 

testing and sampling. 

A short-term pumping test was performed at YC-MW-44 on February 26, 2019 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 13.85 bmp. The well was pumped 

at a constant rate of approximately 3.44 gpm for 35 minutes and water was discharged to ground in the 

right-of-way approximately 40 feet west from the wellhead. A semi-logarithmic plot of drawdown in YC-

MW-44 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 

1,204 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate con-

centration in the YC-MW-44 sample was 30.2 mg/L. 

4.31    YC-MW-46 

Monitoring well YC-MW-46 was drilled and installed on January 18, 2019 in the right-of-way adjacent to 

Chute Road in Sunnyside, WA. A 24-inch diameter core barrel was used to drill the upper 1.5 feet of the 

borehole and a hand auger was used as a pilot hole to 6 feet bgs. A 6-inch outer-diameter sonic-drilling 

core barrel was used to advance the borehole to a total depth of 40 feet bgs.  

The upper 13 feet consisted of medium sand transitioning to wet sand from 14 to 36 feet bgs, underlain by 

sandy silt from 36 to 40 feet bgs. 

Monitoring well YC-MW-46 was completed with a 0.010-inch slot PVC screen from 18 to 33 feet bgs 

surrounded by a #12-20 silica sand pack that extends up to 16 feet bgs. Bentonite 3/8 holeplug chips were 

used to backfill the borehole below 35 feet bgs, and to fill the annular space above the sand pack to ap-

proximately 1-foot bgs. Water was added to the borehole to hydrate chips above the water table. Because 

the top of YC-MW-46 is below land surface, a 2-inch, water-tight expanding well cap was installed in the 

top of the PVC casing and a metal flush-to-grade monument set in a concrete pad protects the wellhead. 

Ecology’s Unique Well Identification (UWID) for YC-MW-46 is BKB-757. The elevation of the top of 

the steel monument is 824.48 feet (NAV88) as surveyed by Yakima County and the stick down from the 
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top of the monument to the top of the PVC well is 0.30 feet as measured in the field by PGG during pump 

testing and sampling 

A short-term pumping test was performed at YC-MW-46 on February 27, 2019 using a GeoSub submers-

ible pump. Depth to water prior to the start of testing was observed at 12.78 bmp. The well was pumped 

at a constant rate of approximately 0.75 gpm for 51 minutes and water was discharged to ground in the 

right-of-way approximately 40 feet south from the wellhead. A semi-logarithmic plot of drawdown in 

YC-MW-46 is presented in Appendix D. The estimated transmissivity based on the drawdown response is 

3.9 ft2/day. Water quality results from the pump-test event are summarized in Table 2. The nitrate concen-

tration in the YC-MW-46 sample was 18.1 mg/L. 
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Table 1. Well Construction Summary, Yakima GWMA

YC-MW-01 10 - 25 25.2 26 359237.334 1770045.871 8.03

YC-MW-02 61 - 76 76 76 374757.932 1757182.650 56.25

YC-MW-05 23 - 38 39.2 46 358146.766 1753715.120 14.13

YC-MW-06 58 - 68 68.2 76 375010.934 1771956.787 48.14

YC-MW-07 24 - 44 46 46 342923.197 1759069.666 16.27

YC-MW-08 16 - 36 36.2 36 369502.468 1742525.475 5.85

YC-MW-09 26 - 36 36.2 72 364486.635 1785256.122 23.72

YC-MW-10 66 - 76 78.2 85 404973.197 1700493.573 62.08

YC-MW-11 164 - 179 179.2 180 393333.483 1713616.447 162.55

YC-MW-12 22 - 42 42.2 62 333677.572 1788570.848 25.48

YC-MW-14 22 - 27 27.2 48 353843.614 1788172.966 27.05

YC-MW-15 185 - 200 200.2 200 388100.116 1761377.267 188.68

YC-MW-16 13 - 23 23.2 36 369623.515 1731005.323 9.99

YC-MW-17 100 - 120 120 127 422577.081 1675477.030 85.67

YC-MW-19 47 - 62 62.5 87 403733.504 1691142.457 49.41

YC-MW-21 41 - 61 61.2 66 332464.159 1776332.565 30.18

YC-MW-23 94 - 114 114.2 116 386455.508 1716288.296 94.95

YC-MW-24 46 - 56 56.2 60 343838.572 1790793.076 37.66

YC-MW-25 253 - 273 275 275 401363.813 1711060.025 263.55

YC-MW-26 76 - 96 96.2 116 415545.787 1681988.644 73.77

YC-MW-27 21 - 36 36.2 36 348483.147 1775485.346 9.08

YC-MW-28 22 - 42 43.2 46 313832.248 1778744.707 25.25

YC-MW-31 30 - 45 45.2 45 343074.772 1752292.157 29.04

YC-MW-33 14 - 29 29.2 36 374861.697 1721596.356 6.23

YC-MW-38 120 - 135 135.2 140 324604.962 1794427.124 120.39

YC-MW-39 100 - 115 115.2 116 395749.623 1703378.774 107.11

YC-MW-41 56 - 66 66.2 72 359036.960 1789145.667 44.29

YC-MW-42 32 - 47 47.2 50 321854.004 1778078.378 33.39

YC-MW-44 12 - 22 22.2 27 356483.938 1777955.978 13.85

YC-MW-46 18 - 33 33.2 40 372869.717 1748379.578

735.22 
875.26 
797.18 
944.33 
692.80 
786.27 
926.45

1033.69

974.13 
790.36 
938.04

1168.18

775.62 
1036.70

912.91 
724.37 
889.82 
815.45

1204.67 
1039.13

719.17 
731.38 
692.84 
762.89 
766.75 
880.63 
965.66 
699.42 
754.41

824.19

0.31 
0.41 
0.38 
0.29 
0.31 
0.32 
0.44 
0.40 
0.36 
0.37 
0.27 
0.31 
0.34 
0.33 
0.32 
0.31 
0.30 
0.28 
0.26 
0.39 
0.35 
0.24 
0.39 
0.27 
0.22 
0.29 
0.29 
0.29

0.29

0.30 12.78

Sample ID
Screen Depth 

(feet bgs)

Total Well Depth 

(feet bgs)

Total Borehole 

Depth (feet bgs)

Northing 

(feet NAD83)

Easting 

(feet NAD83)

Measuring Point (MP) 

Elevation 
1
 (feet NAVD88)

Depth to Water 
3 

(feet bmp)

Stick Down (feet 

from Surveyed Ref. 

Point 
2
 to MP)

bgs - below ground surface

bmp - below measuring point on top of 2-inch well casing

NM = not measured
1  Top of steel flush-to-grade monument surveyed by Yakima County. Measuring Point (MP) elevation calculated using stick-down field measurements between top of monument and top of 2-inch casing made by PGG using a steel tape with 1/100th 
foot increments.
2 Surveyed Ref. Point = top of stell flush-to-grade monument surveyed by Yakima County
3 Static depth to water measurements made during hydraulic testing/sampling event.
4 The measuring point elevation for YC-MW-46 provided by Yakima County; surveyed elevation of top of steel flush-to-grade monument is 824.49 feet NAVD88
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Table 2. Groundwater Quality Sampling Results, Yakima GWMA

Sample ID

Aquifer Test/

Sampling Purge 

Rate (gpm)

pH, Field

(S.U.)

Specific 

Conductance, 

Field (uS/cm)

Oxidation 

Reduction 

Potential, 

Field (mV)

Temperature, 

Field

(
o
C)

Turbidity, 

Field 

(NTU)

Nitrate, EPA 

Method 300.0 

(mg/L)

Depth to 

Water 
1 

(feet bmp)

YC-MW-01 1.17 7.71 1872 -53 18.3 9.94 22.2 8.03

YC-MW-02 2.14 7.8 1008 -54.9 13.7 14.6 17.2 56.25

YC-MW-05 0.43 8.05 790.7 -68.6 14.3 158.7 3.14 14.13

YC-MW-06 0.39 7.6 880.5 -51.8 13 38.52 58.4 48.14

YC-MW-07 0.55 7.63 1278 -49.1 13.8 0.21 4.34 16.27

YC-MW-08 2.19 7.8 944 -55.8 12.9 56.31 15.4 5.85

YC-MW-09 0.39 7.89 493.1 -63.9 13.9 482.5 1.7 23.72

YC-MW-10 1.11 7.6 1093 -46.3 14 221.8 11.5 62.08

YC-MW-11 B 8.38 559.5
2

14.1 35.98 1.74 162.55

YC-MW-12 0.16 8.18 267.1 -79.1 15.6 119.1 0.38 25.48

YC-MW-14
3 3 3 3 3 3 3

27.05

YC-MW-15 B 8.61 377.6 -102.8 14 179.4 1.02 188.68

YC-MW-16 0.7 7.55 1299 -43.3 13.5 1.15 6.3 9.99

YC-MW-17 2.12 7.27 929.2 -28.4 14.1 1.65 6.85 85.67

YC-MW-19 0.94 7.6 1102 -46 13.9 3.29 15.1 49.41

YC-MW-21 0.27 8.07 483.6 -63.7 14.3 44.32 0.66 30.18

YC-MW-23 1.97 7.71 817.8 -52.5 13.8 6.5 6 94.95

YC-MW-24 0.92 7.71 531.1 -54.4 13.9 14.49 6.32 37.66

YC-MW-25 B 7.82 544.7 -66.7 15.4 506 3.58 263.55

YC-MW-26 0.22 7.83 624.6 -58.4 15.3 27.59 3.26 73.77

YC-MW-27 1.39 8.13 834.8 -67.7 15.3 198.3 24.6 9.08

YC-MW-28 1.41 8.07 250.5 -72 15.2 3.09 3.1 25.25

YC-MW-31 2.8 7.94 376.6 -67.1 15.2 1.64 5.94 29.04

YC-MW-33 0.69 4 7.91 1102 -57.5 12.5 2.43 24.2 6.23

YC-MW-38 1.5 7.43 629.1 -38.7 14.9 3.88 10.3 120.39

YC-MW-39 0.09 7.81 972.3 -51.7 10.9 738 18.1 107.11

YC-MW-41 2.64 7.48 968.9 -45.2 13.3 1.37 26.9 44.29

YC-MW-42 1.05 7.67 542.8 -51 13.2 >1100 7.04 33.39

YC-MW-44 3.44 7.51 815.9 -43 12.9 2.1 30.2 13.85

YC-MW-46 0.75 7.53 1089 -36.8 11.3 117 18.1 12.78

B - well was hand bailed, no purge rate was determined

bmp- below measuring point
o C - degrees celsius.

mg/L = milligrams/liter

mV = millivolts

NTU = Nephelometric Turbidity Units

S.U. - standard units

uS/cm - microSiemens/centimeter

2  Field parameter not measured.
3  No aquifer test was performed at monitoring well YC-MW-14, this well had insufficient water during the December 2018 sampling event.

1  Static depth to water measurements made during hydraulic testing/sampling event.

4  YC-MW-33 initially pumped at approximately 0.9 gpm for 12 minutes, which was reduced to approximately 0.69 gpm for the remaining 31 minutes of the test to avoid excessive 

drawdown in the well. 

Yakima GWMA Well Installation Report

April 2019



S n i p e s M o u n t a i n

R a t t l e s n a k e H i l l s

T o p p e n i s h R i d g e

Ya
kim

a C
ou

nty
Be

nto
n C

ou
ntyY a k a m aY a k a m a

    N a t i o n    N a t i o n

Yakima R

Satus Cr

Toppenish Cr

Satus Cr

Yakima R

Mule Dry Cr

Sunnyside

Grandview

Zillah

Toppenish

Granger

Wapato

Mabton

Sulp
hur

 Cr

§̈¦82

YC-MW-38

YC-MW-44

YC-MW-35

YC-MW-31

YC-MW-46
YC-MW-33

YC-MW-41

YC-MW-42

YC-MW-39

YC-MW-16 YC-MW-08

YC-MW-23

YC-MW-11

YC-MW-25
YC-MW-19 YC-MW-10

YC-MW-26

YC-MW-17

YC-MW-28

YC-MW-21 YC-MW-12

YC-MW-24YC-MW-07

YC-MW-27

YC-MW-14

YC-MW-05 YC-MW-01

YC-MW-09

YC-MW-06YC-MW-02

YC-MW-15

£¤97

¬«241

¬«24

¬«22

¬«223

4/24/2019      K:\PONY\Yakima Basin GWMA\GIS\Well_Sites.mxd

Well Locations
Port of Sunnyside Sprayfield
EPA Dairy Cluster Buffer Boundary
EPA Monitoring Wells
GWMA Boundary 0 2Miles K

Figure 1
Yakima GWMA
Monitoring Well Locations
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Yakima GWMA
Groundwater Nitrate Concentrations
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Figure 3
Yakima GWMA
Groundwater Elevations
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APPENDIX B 
BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 
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APPENDIX C 
Wellhead Completion Photos 
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APPENDIX D 
PUMPING TEST DATA 
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Pump Off: 12/04/18 14:39
Average Pumping Rate:  1.17 gpm

Drawdown per log cycle = 0.60
T =  35*1.17/0.60 = 68.3 ft2/day
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0

1

2

3

4

5

6

7

8

9

10
0.01 0.1 1 10 100

Dr
aw

do
w

n 
(fe

et
)

Elapsed Time (minutes)

YC-MW-05 Drawdown YC-MW-05
Drawdown Plot
GWMA Single Well TestsPump On: 11/15/18  12:15:10

Pump Off: 11/15/18 13:12
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Drawdown per log cycle = 0.9
T =  35*0.43/0.9 = 16.7 ft2/day

The final portion of the aquifer test was not used to 
estimate transmissivity due to a slight decline in 
pumping rate. 
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YC-MW-06 Drawdown YC-MW-06
Drawdown Plot
GWMA Single Well TestsPump On: 11/26/18  12:09:00

Pump Off: 11/26/18 12:56:30
Average Pumping Rate:  0.39 gpm

Drawdown per log cycle = 1.0
T =  35*0.39/1.0 = 13.6 ft2/day
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YC-MW-07 Drawdown YC-MW-07
Drawdown Plot
GWMA Single Well TestsPump On: 11/26/18  13:45:00

Pump Off: 11/26/18 14:50:00
Average Pumping Rate:  0.55 gpm

Drawdown per log cycle = 0.05
T =  35*0.55/0.05 = 385 ft2/day
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YC-MW-08 Drawdown YC-MW-08
Drawdown Plot
GWMA Single Well TestsPump On: 11/15/18  8:38:10

Pump Off: 11/15/18 9:28
Average Pumping Rate:  2.19 gpm

Drawdown per log cycle = 0.5
T =  35*2.19/0.5 = 153.3 ft2/day
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YC-MW-10 Drawdown YC-MW-10
Drawdown Plot
GWMA Single Well TestsPump On: 11/13/18  13:16:10

Pump Off: 11/13/18 14:03
Average Pumping Rate:  1.11 gpm

Drawdown per log cycle = 3.2
T =  35*1.11/3.2 = 12.1 ft2/day
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YC-MW-12 Drawdown YC-MW-12
Drawdown Plot
GWMA Single Well TestsPump On: 12/03/18  15:05

Pump Off: 12/03/18 15:48
Average Pumping Rate:  0.16 gpm

Drawdown per log cycle = 7.4
T =  35*0.16/7.4 = 0.76 ft2/day
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YC-MW-16 Drawdown YC-MW-16
Drawdown Plot
GWMA Single Well TestsPump On: 11/14/18  14:21:10

Pump Off: 11/14/18 15:12
Average Pumping Rate:  0.7 gpm

Drawdown per log cycle = 0.2
T =  35*0.7/0.2 = 122.5 ft2/day

The final portion of the aquifer test was not 
used to estimate transmissivity because 
there was a slight decline in pumping rate. 
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YC-MW-17 Drawdown YC-MW-17
Drawdown Plot
GWMA Single Well TestsPump On: 11/12/18  13:37

Pump Off: 11/12/18 14:44
Average Pumping Rate:  2.12 gpm

Drawdown per log cycle = 0.07
T =  35*2.12/0.07 = 1,060 ft2/day
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YC-MW-19 Drawdown YC-MW-19
Drawdown Plot
GWMA Single Well TestsPump On: 11/13/18  10:20:10

Pump Off: 11/13/18 10:58
Average Pumping Rate:  0.94 gpm

Drawdown per log cycle = 0.04
T =  35*0.94/0.04 = 822.5 ft2/day
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YC-MW-21 Drawdown YC-MW-21
Drawdown Plot
GWMA Single Well TestsPump On: 11/27/18  13:30:00

Pump Off: 11/27/18 14:28:00
Average Pumping Rate:  0.27 gpm

Drawdown per log cycle = 0.6
T =  35*0.27/0.6 = 15.8 ft2/day
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YC-MW-23 Drawdown YC-MW-23
Drawdown Plot
GWMA Single Well TestsPump On: 11/14/18  10:22:50

Pump Off: 11/14/18 11:32
Average Pumping Rate:  1.97 gpm

Drawdown per log cycle = 0.03
T =  35*1.97/0.03 = 2,298 ft2/day
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YC-MW-24 Drawdown YC-MW-24
Drawdown Plot
GWMA Single Well TestsPump On: 12/03/18  12:41:58

Pump Off: 12/03/18 13:15
Average Pumping Rate:  0.92 gpm

Drawdown per log cycle = 0.05
T =  35*0.92/0.05 = 644 ft2/day
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YC-MW-26 Drawdown YC-MW-26
Drawdown Plot
GWMA Single Well TestsPump On: 11/13/18  7:46:10

Pump Off: 11/13/18 8:33:30
Average Pumping Rate:  0.22 gpm

Drawdown per log cycle = 0.79
T =  35*0.22/0.79 = 10.3 ft2/day
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YC-MW-27 Drawdown YC-MW-27
Drawdown Plot
GWMA Single Well TestsPump On: 11/27/18  09:10:00

Pump Off: 11/27/18 10:41:00
Average Pumping Rate:  1.39 gpm

Drawdown per log cycle = 6.1
T =  35*1.39/6.1 = 8.0 ft2/day
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YC-MW-28 Drawdown YC-MW-28
Drawdown Plot
GWMA Single Well TestsPump On: 12/04/18  9:38

Pump Off: 12/04/18 10:19
Average Pumping Rate:  1.4 gpm

Pump On: 12/04/18  9:38
Pump Off: 12/04/18 10:19
Average Pumping Rate:  1.

Drawdown per log cycle = 0.075
T =  35*1.4/0.075= 653 ft2/day
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YC-MW-31 Drawdown YC-MW-31
Drawdown Plot
GWMA Single Well TestsPump On: 02/26/2019  15:50:11

Pump Off: 02/26/2019 16:28:31
Average Pumping Rate:  2.8 gpm

Drawdown per log cycle = 0.02
T =  35*2.8/0.02 = 4,900 ft2/day
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YC-MW-33 Drawdown YC-MW-33
Drawdown Plot
GWMA Single Well TestsPump On: 2/27/2019  11:04

Pump Off: 2/27/2019 12:07:40
Average Pumping Rate:  0.68 gpm

Drawdown per log cycle = 9.2
T =  35*0.68/9.2 = 2.6 ft2/day

Changed flow rate 12 minutes into test to 
prevent the water level from dropping below 
the transducer.
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YC-MW-38 Drawdown YC-MW-38
Drawdown Plot
GWMA Single Well Tests

Pump On: 2/26/19  11:23:00
Pump Off: 2/26/19 11:56:30
Average Pumping Rate:  1.5 gpm

Drawdown per log cycle =  < 0.01
T =  35*1.5/0.01 = 5,250 ft2/day

Note: well could not be pumped hard enough to 
produce adequate drawdown for analysis, transducer 
drift is apparent in plotted data. Therefore the 
estimated hydraulic conductivity should be considered a 
lower-end value.
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YC-MW-41 Drawdown YC-MW-41
Drawdown Plot
GWMA Single Well TestsPump On: 12/05/18  9:03:10

Pump Off: 12/04/18 9:41:00
Average Pumping Rate:  2.64 gpm

Drawdown per log cycle = 0.1
T =  35*2.64/0.1 = 924 ft2/day
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YC-MW-42 Drawdown YC-MW-42
Drawdown Plot
GWMA Single Well TestsPump On: 12/04/18  11:37:00

Pump Off: 12/04/18 12:09:30
Average Pumping Rate:  1.05 gpm

Drawdown per log cycle = 4.9
T =  35*1.05/4.9 = 7.5 ft2/day
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YC-MW-44 Drawdown YC-MW-44
Drawdown Plot
GWMA Single Well TestsPump On: 2/26/19  14:02:08

Pump Off: 2/26/19 14:37:00
Average Pumping Rate:  3.44 gpm

Drawdown per log cycle = 0.1
T =  35*3.44/0.1 = 1,204 ft2/day
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YC-MW-46 Drawdown YC-MW-46
Drawdown Plot
GWMA Single Well Tests

Pump On: 2/27/2019  08:52
Pump Off: 2/27/2019 09:43
Initial Pumping Rate:  1.5 gpm
Pumping rate reduced to 0.75 gpm at 08:56:30

Pumping rate reduced to 
0.75 gpm to prevent 
drawdown from exceeding 
transducer depth

Drawdown per log cycle = 13.5
T =  35*1.5/13.5 = 3.9 ft2/day
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APPENDIX E 
GROUNDWATER SAMPLING SHEETS AND CHAIN-OF-CUSTODY SHEETS 
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