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Executive summary

The City of Centralia and City of Chehalis (the Cities) project that potable water demands will
increase approximately 8 million gallons per day (MGD) by 2070. To meet these demands, the
City of Centralia (Centralia) filed an Application for a New Water Right G2-30763 with the
Washington State Department of Ecology (Ecology) on January 31, 2020 requesting
withdrawals of 8,333 gallons per minute (gpm) of instantaneous capacity and 8,961 acre-feet
per year of annual capacity. Concurrently, Centralia plans to expand their existing wellfields in
Borst Park and possibly at their Riverside Park or Wastewater Treatment Plant (WWTP)
properties to provide this water supply. The Cities have entered into a Regional Water Supply
Agreement (Regional Agreement) whereby Centralia has assigned 3 MGD of the application
quantity to the City of Chehalis (Chehalis) along with the right to purchase 3 MGD of mitigation
from the TransAlta Water Bank. The Cities' Regional Agreement also provides for cost-sharing
and cooperation regarding application processing and future infrastructure. Based on these
assignments and at Ecology’s request, Chehalis has filed a separate Application for a New
Water Right G2-30862 for 3 MGD at the same points of withdrawal and for use within Chehalis’s
service area. Centralia has also amended Application G2-30763 and requested that it is phased
in two parts for processing and decision; G2-30763(A) would be processed for 3 MGD for
Centralia municipal water supply, while G2-30763(B) would remain in application status (and on
hold) as industrial and/or municipal reserve capacity until the timing and nature of this future
growth can more reliably be projected.

All proposed future wellfield locations are within the “green zone” defined for TransAlta’s water
bank, indicating that groundwater is most likely in hydraulic continuity with either the
Skookumchuck River or the Chehalis River downstream of their confluence. Therefore, the
Cities plan to mitigate future streamflow impacts due to wellfield pumping through the purchase
of instream flow credits from the TransAlta water bank. Mitigation from the water bank applies to
the Skookumchuck River and the Chehalis River downstream of their confluence.

The Centralia Outwash Gravel Aquifer (COGA) supports all existing Centralia water supply
wells. It is highly permeable and underlies all potential future wellfield locations. The fine-
grained alluvial/glacio-lacustrine aquifer upstream of the Skookumchuck-Chehalis River
confluence is considered a different aquifer from the COGA because it is finer grained, has
lower well yields, and has different groundwater geochemistry. Studies examining groundwater-
surface water interactions in the Chehalis basin indicate that in the Centralia area the
relationship is dynamic and close to neutral, with reaches transitioning between gaining and
losing conditions depending upon season or year. Because of the documented hydraulic
connection between the pumping wells and the rivers, disinfection treatment will be necessary
for future wellfields within approximately 200 feet of the rivers.

Existing wells in Borst and Riverside parks have yields ranging from 600 to 1,200 gpm, while
wells in the WWTP area have documented yields of 500 gpm. Based on future demand
projections, the Cities expect to incrementally grow into their requested water right allotments.
Initial supply would come from the Borst Park wellfield. Following redevelopment and testing of
both wells in 2022, the estimated yield of the Borst Park wellfield is approximately 1,800 gpm (or
2.5 MGD). Supply during later phases of the water-right build out will likely be sourced from the
Borst Park area, but could be provided from the Riverside Park or WWTP properties if
operations data indicate that sufficient additional capacity does not exist at Borst Park.
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Because future wellfield locations are all in close proximity to the Chehalis or Skookumchuck
rivers, pumping is expected to capture water from these rivers or groundwater that would
otherwise discharge to them. Best-estimate streamflow capture analyses for each proposed
future wellfield area estimates that after one year of continuous pumping between 97.3 and
99.8 percent of the pumped groundwater is expected to be captured from the mainstem
Chehalis and Skookumchuck rivers. Remaining pumping impacts are expected to primarily
occur within the green zone, and therefore TransAlta water can adequately offset pumping
impacts. The Cities plan to purchase mitigation water using a 1:1 mitigation approach (where
total pumping volumes are offset by purchase of equal volumes of surface water from the water
bank). Because much of the pumped water will not be fully consumed, a significant portion of it
will return to the Chehalis River at the Cities’ WWTP outfalls. Approximate estimates of
streamflow increase on the Chehalis River downstream of the Centralia WWTP are 1.8 t0 5.8
cfs, with the range dependent on the water-right build out stage.

507107008 | October 2023



Mott MacDonald | Centralia Area Hydrogeologic Framework Summary

1 Introduction

The City of Centralia and City of Chehalis (the Cities) project that potable water demands will
increase approximately 8 million gallons per day (MGD) by 2070; to meet these demands, the
City of Centralia (Centralia) filed an Application for a New Water Right G2-30763 with the
Washington State Department of Ecology on January 31, 2020. The water right application
requests withdrawals of 8,333 gallons per minute (gpm) of instantaneous capacity and 8,961
acre-feet per year of annual capacity’. Centralia plans to expand their existing wellfields at Borst
Park, possibly at Riverside Park, and/or develop a new wellfield near their Wastewater
Treatment Plant (WWTP) to meet these future demands. Based on assignments from Centralia
and at Ecology’s request, the City of Chehalis (Chehalis) filed a separate Application for a New
Water Right G2-30862 for the 3 MGD allocated to it with the same points of withdrawal and for
use within Chehalis’s service area. Centralia has also amended Application G2-30763 to reflect
this and has requested that it be phased in two parts for processing and decision; G2-30763(A)
would be processed for 3 MGD for Centralia municipal water supply, while G2-30763(B) would
remain in application status (and on hold) as industrial and/or municipal reserve capacity until
the timing and nature of this future growth can more reliably be projected.

Additional groundwater pumping from the proposed wellfield locations could affect instream
flows in the Chehalis River and, at the Borst Park or Riverside sites, the Skookumchuck River.
In 1976 the Washington State Department of Ecology (Ecology) adopted Chapter 173-522
Washington Administrative Code (WAC), referred to as the instream flow rule in this document,
to regulate future uses of surface water and groundwater in hydraulic continuity with surface
water within the Chehalis River basin. The instream flow rule establishes minimum baseflows
throughout the year along various reaches of the Chehalis River and selected tributaries. Any
new water right appropriation that affects flows in the river is subject to interruption when flow
falls below the minimum baseflow value, unless mitigation to offset the impacts of the
withdrawal is provided. The instream flow rule also seasonally closes several tributaries,
including the Skookumchuck River (between July 1 and September 30) to any new
appropriation without mitigation, regardless of flow.

The Cities plan to mitigate streamflow impacts from future wellfield pumping through the 1:1
purchase of instream flow credits from the TransAlta water bank (meaning that the amount of
instream flow credits purchased will equal the total groundwater pumping volume). The
TransAlta water bank is facilitated by surface water right (S2-14966) on the Skookumchuck
River, which has been transferred into the state trust program through water right change
authorization CS2-14966@1. Figure 1 is a map of the Centralia area showing Centralia’s
existing production wells, proposed areas of future withdrawal, and the “green zone” mitigation
area delineated in the water bank’s Report of Examination (Aspect Consulting, 2021). The
green zone is the mapped extent where hydraulic continuity most likely exists between the local
aquifer system and the Skookumchuck River and the Chehalis River downstream of their
confluence.

The Cities of Centralia and Chehalis have entered into a Regional Water Agreement that provides for cost-sharing and cooperation
regarding processing their respective water right applications and for the development of future infrastructure to provide delivery of
water from the selected Centralia wellfields to Chehalis to accommodate its future growth (pending water right application approval).
Under this agreement, Chehalis will purchase mitigation water directly from TransAlta to offset 3 MGD of pumping impact.
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Currently, there are four production wells at Borst Park — two close the Chehalis River (Borst
Park wells 1 and 2, which comprise the Borst Park wellfield?) and two farther away from the river
and adjacent to the tennis courts (Tennis Court wells 1 and 2, which comprise the Tennis Court
wellfield). There is one production well at Riverside Park and several irrigation wells at the
WWTP. The Borst Park wellfield and the Riverside production well are currently designated
emergency wells and have not been used since approximately 2000 when they were classified
by the Washington State Department of Health (DOH) as groundwater in hydraulic connection
to surface water. The Tennis Court wellfield is actively used for municipal supply year-round,
while the irrigation wells at the WWTP are active but not permitted for municipal supply. All
proposed areas of future groundwater withdrawal are located within the water bank’s green
zone. This report has been prepared to support the Cities’ proposed water rights mitigation
approach by presenting our understanding of the aquifer system underlying the Chehalis and
Skookumchuck Rivers in Centralia, its interaction with surface water, and local hydrogeologic
conditions near the potential future wellfields.

This work was performed, and this report prepared, for exclusive use by the City of Centralia,
and for exclusive application to the project sites, using hydrogeologic practices generally
accepted in this area at this time. This is in lieu of other warranties, express or implied.

The Borst Park wellfield discussed in this report refers to the area in the immediate vicinity of Borst Park wells 1 and 2; the Borst Park
area discussed in this report refers to the park itself, which includes both the Borst Park and Tennis Court wellfields.
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2 Centralia Area Aquifers

The Centralia Outwash Gravel Aquifer (COGA) underlies much of Centralia in the Fords Prairie
and Skookumchuck River Valley area (Figure 1), including Borst Park, Riverside Park, and the
WWTP. Vashon-age recessional glacial outwash sediments and discontinuous older glacial
sediments (Penultimate drift deposits) make up the COGA. Vashon-age sediments comprise
the bulk of the COGA and were deposited in a high-energy environment when the
Skookumchuck River valley was a primary drainage path for the southern lobe of the Puget
Lobe ice sheet (Sadowski and others, 2018), depositing large quantities of coarse-grained
sediments in the Skookumchuck River valley and parts of the Chehalis River valley (Pitz and
others, 2005). During this time period, the large volume of outwash material deposited at the
mouth of the Skookumchuck River valley blocked or partially blocked the Chehalis River. This
blockage caused the Skookumchuck River to swing in an arc to the northwest (away from the
blockage), while to the south in the Chehalis River valley glacial Lake Chehalis formed. Glacial
Lake Chehalis extended upstream from the Skookumchuck-Chehalis confluence to beyond the
Chehalis and Newaukum river confluence, and deposited mostly fine-grained sediments
composed of glacio-lacustrine sand, silt, and clay (Pitz and others, 2005). This depositional
history is consistent with the delineated COGA (Figure 1), which was initially identified based on
the distribution of 89 wells with yields greater than 200 gallons per minute (gpm) (see Robinson
& Noble, 1992b presented in Appendix A) and excludes zones south of the Chehalis River
where lower yielding wells were identified.

The COGA is composed of high permeability gravel and sand and overlies low permeability
sandstone or siltstone bedrock. The COGA is shallow, with the aquifer base generally 50 to 80
feet below ground surface and is Centralia’s sole-source aquifer. The most permeable sections
of the COGA typically extend about 20 to 30 feet above the top of the underlying bedrock. The
aquifer is generally unconfined, although lower permeability layers can occur and create local
semi-confined conditions, typically close to the Chehalis River due to the deposition of fine-
grained alluvium in its floodplain (Pitz and others, 2005). The primary COGA geologic unit is
mapped as Vashon recessional outwash gravels (or Qgo(g) as mapped by Pitz and others,
2005 and Sadowski and others, 2018), but also includes alluvium (Qa). Transmissivity values
for the COGA are high (ranging from 35,000 to 1,350,000 gallons per day per foot (gpd/ft) at
Centralia production wells) and Centralia production wells completed in the COGA have high
specific capacity values (ranging from 16 to 477 gpm/ft) (Pacific Groundwater Group, 2016).
Table 1 presents well yield information from active Centralia production wells and other
production wells mentioned in this report; Appendix A presents locations of wells with potential
yields in excess of 200 gpm in the Centralia area.

Upstream of the Skookumchuck-Chehalis River confluence is an alluvial/glacio-lacustrine
aquifer. It is considered a separate aquifer unit from the COGA since it is finer grained, less
responsive to river stage changes, and has a distinct geochemical signature relative to the
COGA (it is reducing) (Pitz and others, 2005). This aquifer also overlies bedrock. It is likely that
the contact between the COGA and the alluvial/glacio-lacustrine aquifer is interfingered, with
local expressions of coarse-grained COGA material occurring south of the Skookumchuck-
Chehalis River confluence until the COGA fully pinches out. Cross sections A-A’, B-B’, and E-E”
shown in Appendix B are from Pitz and others (2005) and illustrate the subsurface extent of the
coarse-grained Qgo(g) unit. The glacio-lacustrine aquifer is represented in the cross sections by
units Qapo(h), Qa (south of the Chehalis-Skookumchuck River confluence) and Mc(w) (locally).
The difference between the mapped COGA extent delineated for Centralia and the southern

507107008 | October 2023



Mott MacDonald | Centralia Area Hydrogeologic Framework Summary

extent of the water bank green zone shown in Figure 1 is likely a function of this interfingered
contact. Additionally, the intent of Centralia’s COGA map was to identify high yielding parts of
the aquifer for locating future wellfields, and therefore regions where the aquifer is thinner or
less productive were not mapped as part of the COGA, but may be included in the water bank
green zone.

Figure 2 presents regional groundwater elevations and flow paths for the Centralia-Chehalis
area developed by Pitz and others (2005). In general, regional groundwater flow is down-valley
and towards the Chehalis River. Figure 3 is a local map of groundwater elevations and flow
paths for the COGA developed by Pacific Groundwater Group (2019), and includes water level
data from Pitz and others (2005), Centralia’s production and monitoring wells, and several
additional sources. It shows that the general groundwater flow direction within the COGA is from
the upstream Skookumchuck Valley to the confluence of the Chehalis and Skookumchuck
Rivers, and then west to northwest across Fords Prairie to the Chehalis River.

Average annual recharge for the COGA has been estimated in the range of 25-29 inches per
year, while significantly less (0-4 inches per year) is estimated for the bedrock areas abutting
the unconsolidated river-valley sediments (Gendaszek and Welch, 2018). Because the COGA is
a shallow, sole-source aquifer deposited within a bedrock valley (as shown in cross section A-A’
in Appendix B), the aquifer is bounded by bedrock sidewalls and therefore the primary inflows
come from either precipitation-based recharge or Skookumchuck/Chehalis River system losses.
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3 Regional Groundwater-Surface Water
Interaction Assessments

Proposed groundwater withdrawals from the COGA are expected to impact the Skookumchuck
and Chehalis rivers. Because the Cities plan to mitigate their impacts through the release of
surface water on the Skookumchuck River, defining the degree of hydraulic connection between
the COGA and the Skookumchuck/Chehalis River system is needed to assess the likelihood of
success for the proposed mitigation approach. This section summarizes findings from regional
studies that include the Centralia area regarding groundwater-surface water surface water
interactions, while Section 4 summarizes groundwater-surface water interactions at a local scale
for each potential future wellfield.

Ecology and the USGS have conducted streamflow studies along the Chehalis River (Pitz and
others, 2005; Ely and others, 2008; Gendaszek, 2011), and evaluated gains and losses along
the Chehalis River and Skookumchuck River via seepage runs and instream piezometer
measurements. Results from these studies are summarized below.

Ecology measured vertical hydraulic gradients within Chehalis River riverbed sediments,
subsurface temperature profiles in riverbed sediments, and stream losses/gains via a seepage
run. The seepage run was conducted on September 25, 2003, and found that overall the
Chehalis River is losing from the former Boy Scout camp below the Chehalis and Newaukum
River confluence to just below the boat ramp at Borst Park. This reach is shown in red in Figure
4, which is a reproduction from Plate C of Pitz and others (2005). Four instream piezometers
installed along this reach were monitored on a monthly basis between May and October 2004,
and all of the piezometers except for the most downstream one consistently had an upward
gradient, indicating that the river was gaining at those locations. The most downstream
piezometer (AHL141) along this reach was located adjacent to Borst Park and consistently had
a downward gradient indicating that the river was losing at this location. The streambed
temperature profile from AHL141 also suggests greater river influence than groundwater
influence (shown in Figure 4), which is consistent with the measured downward hydraulic
gradient. These observations lead Pitz and others (2005) to conclude that the river loss likely
occurs within the lower two miles of the stream reach, where the streambed transitions from
fine-grained sediments (which are typical of the area upstream of the Skookumchuck-Chehalis
River confluence) to the generally coarse-grained alluvium and underlying COGA downstream
of the confluence.

The reach between the Borst Park boat ramp and the USGS Grand Mound stream gauge
(12027500) was gaining during the September 2003 seepage run, as shown in Figure 4. The
two most upstream piezometers in this reach (AHL142 and AHK 143) exhibit both gaining and
losing conditions throughout the course of the year, while the downstream piezometers
(AHL144 and AHL145) near the WWTP consistently gain year-round, suggesting that gaining
conditions are stronger near the WWTP.

The USGS conducted two seepage runs along the Chehalis River in September 2007 and
August 2010, which are compared in Gendaszek (2011). Figure 5 presents the relative gains
and losses along the Chehalis River as measured by the USGS. The USGS identified the reach
of the Chehalis River adjacent to Borst Park as near neutral to gaining, while near the WWTP
the Chehalis River was neutral to losing. Figure 5 presents the relative gains and losses along
the Chehalis River as measured by the USGS, as well as the locations of Borst Park and
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Centralia’'s WWTP property. A comparison of the USGS reaches with gaining, neutral, or losing
conditions with the Ecology reaches (Figure 4) indicate that the stream-aquifer interactions
along the Chehalis River with the COGA are dynamic and change in space and time. This
suggests that river and aquifer water levels are nearly equal and their relationship may differ
due to seasonal or shorter-term climatic or pumping stresses.

The USGS also measured flow along the Skookumchuck River between Bucoda and Centralia
when the Chehalis River seepage runs were performed. In September 2007, the
Skookumchuck River reach was near neutral, while in August 2010 it was gaining.
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4 Wellfield Based Groundwater-Surface
Water Interaction Assessments

In 1998 Centralia evaluated the potential for groundwater sources under the direct influence of
surface water (GWI) at Borst Park Well 2 and the Riverside Well® (Centralia Utilities, 1998). This
section presents findings from the GWI assessments and more recent site analyses, as well as
the expected groundwater-surface water interaction framework for the Tennis Court and WWTP
wells.

Groundwater-surface water interactions for Borst Park wells 1 and 2 are summarized below
based on the GWI assessment, hydrogeologic cross-sections, and water levels. A
hydrogeologic conceptual model for the Borst Park area is presented at the end of this
subsection.

Based on Centralia’s 1998 GWI evaluation study, DOH determined that the Borst Park wellfield
is groundwater in hydraulic connection with surface water (DOH, 2000), but not groundwater
under the direct influence of surface water (GWI)*. With this designation, the Borst Park wellfield
must receive CT6 disinfection treatment before it can be used for potable water supply (DOH,
2000). Following this designation, Centralia stopped pumping the Borst Park wellfield and it has
remained idle up to the present. If the pending water right transaction with TransAlta occurs,
Centralia plans to construct a treatment facility that meets the CT6 requirement and utilize
existing Borst Park wells 1 and 2.

Figure 6 is an elevation cross section comparing Borst Park Well 2 and the Chehalis River that
was developed as part of Centralia’s GWI evaluation study (Centralia Utilities, 1998). The cross
section indicates that the groundwater level elevation in Borst Park Well 2 on March 31, 1998
was approximately 0.8 feet higher than the elevation measured for the Chehalis River.

Figure 7 is an elevation cross section from the Borst Park well completion report (Robinson and
Noble, 1993). On June 23, 1993, the groundwater elevation in Borst Park Well 2 was1.4 feet
higher than the river, while the groundwater elevation in Borst Park Well 1 (the well farther from
the river) was 1.6 feet higher than the river.

These cross sections suggest that under non-pumping conditions in March and June,
groundwater flows toward the Chehalis River at these wells. However, when pumping
drawdown at Borst Park Well 1 is estimated to be 9.5 feet (at 600 gpm) and at Borst Park Well 2
it is estimated to be 13 feet (at 1200 gpm) (as calculated in Appendix C). Therefore, during

The Tennis Court and WWTP wells were not included in this analysis. Both wellfields are relatively far from the Chehalis River (over
1,600 feet and the GWI review guidance generally applies to shallow wells within 200 feet of a surface water body) and at the time
Centralia did not operate wells near the WWTP.

Statistical analysis of water quality data and two microparticulate analysis (MPA) samples, which were negative, were used to reach this
conclusion If microparticulate organisms from surface water were detected in the well’'s MPA samples, groundwater from the Borst
Park wellfield would be considered groundwater under the direct influence of surface water and require the same level of filtration
and treatment as surface water. The two negative MPA samples indicate that the aquifer material between the river and the well is
effectively filtering and removing the particulate matter and micro-organisms present in surface water.
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pumping conditions groundwater is expected to flow away from the river and toward the wells,
causing the river to lose water.

Testing and operation of the Borst Park wells demonstrated that they are responsive to water
level elevation changes on the Chehalis River. Figure 8 is a drawdown plot from the initial
testing of the wells (Robinson and Noble, 1993) and a clear upward trend in the groundwater
level due to increased river water levels is observable in the pump test data. Additionally, the
rapid flattening of the drawdown curve after 10 minutes suggests that the Chehalis River is
acting as a recharge boundary and influencing test results. Figure 9 is a plot of more recent
Chehalis River and groundwater levels (from October to November 2022) measured as part of
Centralia’s Borst Park wellfield rehabilitation and testing work (Figure 10 shows the location of
the monitored wells). Figure 9 indicates that monitoring well water levels near the Chehalis
River respond quickly and in near unison with high-flow river events.

Figure 11 is a cross section for the Borst Park area developed to illustrate the current
understanding of the local aquifer system and its relationship to the Chehalis River (see Figure
10 for its cross-section trace). The interpretations presented are based both on well log
information (Appendix D) and recent hydraulic testing data (Appendix C).

In general, in the Borst Park area the COGA is a confined aquifer that has a strong hydraulic
connection to the Chehalis River because the river has incised through the COGA’s local
confining unit. However, there is uncertainty regarding whether a uniform connection
mechanism exists between the COGA and the Chehalis River, as suggested by recent wellfield
testing (Appendix C). Spatial variability in river bottom and aquifer top elevations and/or textural
variabilities could enable a direct river-aquifer connection in some areas, while in other areas
fine-grained alluvial material could exist between the river bottom and aquifer top, resulting in a
local hydraulic connection that is similar to a leaky aquitard.

Aquifer drawdown due to wellfield pumping will primarily occur on the north side of the Chehalis
River; during the 2022 Borst Park Well 2 aquifer test approximately 0.5 feet of drawdown was
observed at Tennis Court Well 2 (~1,400 feet from Borst Park Well 2) and only 0.11 feet of
drawdown was observed at the Nick Road Test Well (~800 feet from Borst Park Well 2, which is
about half as far from Borst Park Well 2 as Tennis Court Well 2). In addition to the Nick Road
Test Well being on the opposite side of the river boundary, the COGA pinches out to the south,
reducing the aquifer’s transmissivity and ability to propagate drawdown upstream. A
conservatively projected drawdown estimate for the Nick Road Test Well following 100 days of
Borst Park Wellfield pumping at 1,800 gpm is 0.3 feet (Appendix C). This projected drawdown
is small and occurs in the water bank’s green zone area, and thus the aquifer water levels are
expected to benefit from the planned streamflow mitigation.

The Tennis Court wellfield was not tested as part of Centralia’s GWI evaluation study since the
wells are approximately 1,600 feet from Chehalis River. Rather than capturing water directly
from the Chehalis River, the Tennis Court wells likely capture groundwater that would otherwise
discharge to it. The Tennis Court Wells are shown in the Borst Park area hydrogeologic cross
section (Figure 11). Observed drawdown responses at TW-1 (located 12 feet away from Borst
Park Well 2) due to Tennis Court wellfield pumping during 2022 monitoring (Figure 9) as well as
historic well testing data (Robinson & Noble, 1996) indicate that water levels in Tennis Court
wells 1 and 2 respond to Borst Park wellfield pumping (and vice-versa) and Chehalis River
water level fluctuations.
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Figure 12 is an elevation cross section comparing water levels from the Riverside Well and the
Skookumchuck River (which is 22 feet away from the well) developed as part of Centralia’s GWI
evaluation study (Centralia Utilities, 1998). On March 31, 1998 the groundwater elevation in the
Riverside well was approximately 5.2 feet lower than the Skookumchuck River, indicating the
river was losing at that time.

Testing data from the Riverside Well is not available, but Centralia operations water level data
indicate that under pumping conditions groundwater is expected to consistently flow away from
the river to the well (Robinson & Noble, 1992a). Additionally, based on prior testing DOH
classified the Riverside Well as groundwater in hydraulic connection with surface water (similar
to the Borst Park wellfield), and future potable supply from this well will require CT6 disinfection.
Review of the well's geologic log indicates that roughly seven feet of silty sand and gravel is
present between the Skookumchuck River bottom and the more permeable COGA sediments.

Based on groundwater flow paths and proximity to the Chehalis River, it is likely that pumping
wells at the WWTP and in its vicinity will predominantly impact the Chehalis River. If future
pumping wells are installed at the WWTP in close proximity (within 200 feet) of the Chehalis
River, they will likely receive similar GWI designations as the Borst Park and Riverside wells
and require a CT6 treatment facility. If wells are installed closer to the WWTP they would not
likely require CT6 or filtration treatment, and would capture groundwater that otherwise
discharges to the Chehalis River (similar to the Tennis Court wells).
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5 Planned Wellfield Development and
Expected Yields

The Cities water right applications are intended to help meet each City’s respective 50-year
demand. Because the Cities will grow into the proposed water right over several decades, we
understand that they plan to develop additional wellfield capacity using a phased approach. The
initial phase of development is planned for Borst Park, where Centralia has significant land
holdings and existing wellfield infrastructure. Centralia rehabilitated and tested Borst Park wells
1 and 2 in fall 2022 to assess current capacity and plans to install additional wells in the Borst
Park area as demand increases. Future water-level monitoring and operations data collected
from the Borst Park wellfield vicinity will be used to refine target pumping rates, assess future
production well locations (as discussed in Appendix C), and to evaluate likely treatment
requirements®.

If long-term operations data suggest that limited additional yield is available in the Borst Park
area (which currently is not believed to be the case), the Cities would pursue additional
characterization and/or testing at the Riverside Park or WWTP properties to confirm expected
capacities.

Following redevelopment and testing in 2022, the recommended target pumping rates for Borst
Park Well 1 and 2 are 600 gpm and 1,200 gpm respectfully. These recommended rates are
based on projections from a relatively short-term (24-hour) aquifer test. Due to potential
drawdown limitations at both wells during low-water periods, active monitoring of wellfield
pumping rates and water levels in both the aquifer and Chehalis River are recommended.
Following one year of wellfield operation Mott MacDonald recommends the Cities review of
these data to optimize wellfield pumping rates and operational guidelines (as discussed in
Appendix C). Based on current short-term test data and projections, additional production wells
in close proximity (within 200 feet) of the existing Borst Park wellfield will not significantly
increase its yield; locating production wells at greater spacing within the park and/or closer to
the Tennis Court wellfield is expected to more effectively maximize the production capacity of
the Borst Park area.

The Tennis Court wells are used routinely for municipal supply, with Tennis Court Well 1
yielding 600 gpm and Well 2 yielding 1,200 gpm. Tennis Court Well 1 was initially a test well
and the 8-inch diameter casing has a perforated open interval; Tennis Court Well 2 was
designed as a production well (with a 20-inch diameter stainless steel screen), and has a
significantly higher yield than Well 1. With adequate well design, screen development, and well
spacing, future production wells in the Tennis Court area are expected to have yields of
approximately 1,000 gpm (based on the existing yield of Tennis Court Well 2).

Wells installed closer to the Chehalis River and/or Fort Borst Lake will likely require CT6 treatment. Potential future treatment needs
should be considered during design phases for the Borst Park wellfield CT6 treatment facility, and associated long-term
infrastructure and treatment costs should be considered as part of the process for identifying future production well locations.
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When installed in 1971, the Riverside Well had a yield of 1,000 gpm and a specific capacity of
100 gpm/ft. Testing data from 1992 and 1994 indicated that the specific capacity of the well was
decreasing (to 37 gpm/ft and 17 gpm/ft respectively), and yield had fallen to 700 gpm (PGG,
2016). More recent production data from this well does not exist, but based on the decreasing
specific capacity trend the well likely requires rehabilitation and possibly replacement. Reasons
why replacement of the Riverside Well may be warranted include the historical down-hole
chlorinator (that increases corrosion potential within the well), improved well design (greater
yields may be possible in a well with a larger screen diameter and slot-size), and further
characterization of local subsurface conditions®. Based on existing information at Riverside
Park and the Riverside Well’s previous production capacity, the COGA in this vicinity potentially
may yield between 1,000 to 2,000 gpm if future production wells are designed for efficiency;
however, based on the declining yield in the Riverside Well an operations and maintenance
plan with routine rehabilitation may be recommended to extend the life cycle of new well(s).

Based on current planning, the need to corroborate the expected aquifer yield at Riverside Park
would not occur until full build-out is reached at the Borst Park and Tennis Court wellfields.

There are limited testing or operations data for the WWTP irrigation wells. The area has
previously been identified as potentially favorable for a high-capacity municipal wellfield based
on high-yielding wells in area (Robinson and Noble, 1992b), large Centralia-owned tracts of
land, and existing water mains in the area (PGG, 2016). Well yields between 231 and 910 gpm
were estimated for seven wells in the WWTP area and are shown in Appendix A (Robinson
and Noble, 1992b). Historic testing data from two of Centralia’s WWTP area irrigation wells
calculated yields of 500 gpm (at the Walsh irrigation well (Lewis County Water Conservancy
Board, 2014)) and 600 gpm (at the WWTP well, Table 1).

Based on available information for the WWTP area, the COGA’s local production capacity is
high, and given its large land-area a future wellfield capable of producing 2,000 gpm could be
feasible. However, controlled aquifer testing and monitoring is needed to better assess the
number of wells, spacing, and sustainable yield. These tests potentially could be performed
using the existing irrigation wells.

Testing or installation of wells in the WWTP area is expected to occur at a late phase in the
water right build-out process, and only if development near the WWTP is deemed preferable to
additional wellfield development at Borst Park or Riverside Park.

A nine-foot section of sand and gravel with brownish black peat binder was identified at TW-11 at an elevation overlapping the Riverside
Well’'s screened zone, and suggests that local aquifer geochemical conditions could contribute to the Riverside Well's observed
fouling issues. Well logs for the Riverside Well and TW-11 can be found in Appendix D.
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6 Expected Wellfield Impacts and Net
Streamflow Change

Based on the groundwater flow directions, close hydraulic connection between the COGA and
the Chehalis and Skookumchuck rivers, and mapped extents of the COGA and alluvial/glacio-
lacustrine aquifer in the Chehalis River valley, pumping impacts from the Borst Park, Tennis
Court, Riverside, and WWTP wellfields are expected to affect the Skookumchuck and Chehalis
Rivers within the TransAlta water bank’s mapped green zone. Therefore, pumping impacts will
be mitigated through the purchase of water bank water to fully offset the pumped well volumes.

Streamflow capture (capture) is the process where groundwater-supported baseflow in a river is
decreased due to well pumping. Captured water is typically groundwater that would otherwise
discharge to a stream, but in cases where a well is in close proximity to a stream or a stream is
losing, water can directly be removed from it. A streamflow capture analysis for the proposed
wellfield areas was conducted in the computer program STRMDEPLO08 (Reeves, 2008).
STRMDEPLO08 was developed by the USGS and allows users to apply several different
analytical solutions (for stream-aquifer interactions) to estimate stream capture.

It is likely that a “skin” composed of finer grained river sediments separates the Chehalis and
Skookumchuck Rivers from the COGA, and therefore within STRMDELPO8 the Hunt (1999)
analytical solution was applied since it simulates a partially penetrating stream with streambed
resistance. Results from the capture analysis at each wellfield are discussed in the following
subsections.

Transmissivity and storage values calculated from 2022 Borst Park wellfield testing (Appendix
C) were applied for streamflow capture estimates, while hydraulic conductivity and thickness
values for river skin were assumed since no measurement data exist. Assumed skin hydraulic
conductivity and thickness values were 3 ft/day and 2 feet respectively, and because these
values are assumed rather than measured, they introduce a level of uncertainty in the capture
estimate (these values have been assumed for all STRMDEPLO8 analyses, unless noted
otherwise). STRMDEPLO08 input parameters are listed in Table 2.

Pumping impacts predicted by STRMDEPLO8 using best-estimate values suggest that
streamflow capture from the pumping wells will range from 95.6 and 97.0 percent on first day of
pumping, and after one year of pumping 99.8 percent of the daily pumping rate will be captured
from the Chehalis River. Percent capture curves are presented in Figure 13.

Several sensitivity runs were performed for Borst Park Well 2 (because it has a lower initial
stream capture rate) to assess how capture rates may differ if different river skin assumptions
are made. Decreasing the river skin hydraulic conductivity to 0.3 ft/day and increasing the
thickness to 4 feet (both of these parameters are part of the calculated streambed conductance
term used in the analytical solution) results in approximately 70.5 percent of the pumped water
on pumping day 1 being captured from the Chehalis River, while after one year of pumping 98.3
percent is predicted to be captured (Table 2). If the river skin hydraulic conductivity is increased

The Hunt (1999) solution calculates stream capture using a streambed conductance term, with the following formula: Streambed
Conductance = River Width x River Skin Hydraulic Conductivity / River Skin Thickness. Decreasing the river skin by a factor of 10
and increasing the thickness by a factor of two results in a streambed conductance value 20 times lower than general conductance
value assumed.
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to 15 ft/day, 96.8 percent of the pumped water on day 1 is estimated to come from the Chehalis
River, and at one year 99.8 percent capture is estimated.

These analytical results suggest that after one year of continuous pumping at the Borst Park
wellfield between 98 to 99 percent of the water pumped will likely to be captured from the
Skookumchuck River or the Chehalis River downstream of their confluence. These river
segments will be directly mitigated by the release of Skookumchuck River water by TransAlta.

STRMDEPLO8 input parameters for Tennis Court wells 1 and 2 are listed in Table 2. Aquifer
parameter values are based on Tennis Court well pumping test results presented in Robinson
and Noble (1996), and similar to the Borst Park well analyses, streambed hydraulic conductivity
and thickness values were assumed since no measured data exist.

Pumping impacts predicted by STRMDEPLO8 using best-estimate values suggest that
streamflow capture from the pumping wells will range from 78.8 and 90.8 percent on the first
day of pumping, and after one year of pumping 98.9 to 99.5 percent of the daily pumping rate is
being captured from the Chehalis River (Table 2, Figure 13). The low initial capture rate is due
to the wells being significantly farther from the Chehalis River (approximately 1,600 feet)
compared to Borst Park wells 1 and 2. However, after the aquifer system has equilibrated to
pumping at the Tennis Court wells, similar streamflow capture rates (roughly 99 percent) are
predicted.

Sensitivity runs were performed for Tennis Court Well 1 due to its lower capture rate (relative to
Tennis Court Well 2), with both higher and lower streambed conductance values assumed. After
one year of pumping, the sensitivity runs estimated stream capture rates between 96 and 99
percent (Table 2, with lower capture rates estimated for the scenario with a low streambed
conductance).

Review of the Riverside Well geologic log (Appendix D) and Skookumchuck River depths
adjacent to Riverside Park indicates that a greater river skin thickness (7 feet) is potentially
warranted due to the presence of a 7-foot thick silty sand and gravel deposit between the river
bottom and more permeable COGA aquifer materials. Table 2 presents input values used for
the Riverside Well analysis. Because aquifer test data for the Riverside Well do not exist, the
COGA transmissivity at the well was approximated based on its initial specific capacity
(assuming Transmissivity = 2000 x Specific Capacity) and the COGA storage value was
assumed (0.001). Because fewer measured parameters exist for the Riverside Park area,
greater uncertainty is present in the estimated streamflow capture rate.

Best-estimate streamflow capture from the Skookumchuck River due to pumping from the
Riverside Well is predicted by STRMDEPLO0S8 to be 75 percent capture on the first day of
pumping and 98.6 percent after one year of pumping (Table 2). Based on the higher degree of
uncertainty associated with Riverside Well scenario input parameters, multiple sensitivity runs
were performed to estimate a potential range of stream capture rates.

Sensitivity runs pursued include using an alternative transmissivity estimate (using the median
COGA hydraulic conductivity value of 310 ft/day as estimated by Pitz and others (2005)
multiplied by the local saturated thickness), assuming a similar storage coefficient calculated for
Borst Park Well 1 (0.00013, which is the lowest calculated storage coefficient from Centralia
production wells), and assuming both lower and higher river skin hydraulic conductivity values
(Table 2). After one year of the pumping, estimated stream capture rates from the sensitivity
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runs ranged from 86.2 to 99.7 percent. The lowest estimated capture rate is for the scenario
which assumed a low river skin hydraulic conductivity value (0.3 ft/day); this low hydraulic
conductivity value in combination with both the greater assumed river skin thickness at
Riverside Park (7 feet) and the Skookumchuck River being narrow (50 feet, which is
approximately 1/4t to 1/7t as wide as the Chehalis River) causes the streambed conductance
value of this scenario to be significantly lower than all other scenarios evaluated (including
those for other wellfields).

The well log for the WWTP irrigation well installed in 2003 (Appendix D) was reviewed, and
compared to the Chehalis River elevation. Based on sediments observed at the WWTP well
(which is approximately 2,450 feet from the Chehalis River), silty sand and gravel is present
from O - 16 feet below ground, followed by sand and gravel to 55 feet below ground. Based on
the estimated Chehalis River bottom elevation (using measurements from Borst Park), the finer
grained surficial alluvium appears to be fully incised by the river. Using this interpretation, the
standard river skin thickness (2 feet) was assumed, similar to Borst Park. Because aquifer test
data for the WWTP well were not available to review, the COGA transmissivity at the well was
approximated based on the specific capacity (assuming Transmissivity = 2000 x Specific
Capacity), the COGA storage value was assumed (0.001), and the Chehalis River depth was
assumed equal to its depth observed at Borst Park. Since few measured parameters exist for
the WWTP area and the pumping well is far from the river (approximately 2,450 feet), greater
uncertainty is present in the estimated stream impact.

Best-estimate pumping impacts predicted by STRMDEPLO08 suggest that streamflow capture
from the WWTP Well will be 52.2 percent on first day of pumping, and after one year of
pumping 97.3 percent of the daily pumping rate will be captured from the Chehalis River (Table
2, Figure 13). Similar to the Riverside Well, multiple sensitivity runs were performed for the
WWTP well to estimate a potential range of stream capture rates.

Sensitivity runs pursued include using an alternative transmissivity estimate (using the median
COGA hydraulic conductivity value from Pitz and others (2005) multiplied by the local saturated
thickness), assuming a similar storage coefficient as was calculated for Borst Park Well 1
(0.00013), and assuming both lower and higher river skin hydraulic conductivity values (Table
2). After one year of the pumping, estimated stream capture rates from the sensitivity runs
ranged from 96.7 to 99.0 percent. All WWTP stream capture estimates following one day of
pumping are relatively low (44 to 81.8 percent) and are due to the greater distance between the
pumping well and the Chehalis River (2,450 feet).

Best-estimate streamflow capture rates for each potential future wellfield area suggest that after
one year of pumping, between 97.3 and 99.8 percent of the groundwater withdrawn will be
captured from the Chehalis or Skookumchuck rivers; therefore 100 percent flow mitigation with
Skookumchuck River water will offset the predicted pumping impacts. Empirical test data from
the Borst Park wellfield indicates that limited drawdown occurs in the green zone south of the
Chehalis River, and therefore with mitigation no pumping impacts or impairments are expected
outside of or upstream of the water bank’s green zone. Many municipal and industrial uses of
pumped water will be non-consumptive (i.e. water will return to the Chehalis River following
treatment, or re-enter the aquifer system through infiltration), and therefore streamflow is
expected to remain the same or increase with future wellfield pumping and mitigation. Locations
where significant Chehalis River return flows are expected are downstream of the Centralia and
Chehalis WWTP outfalls. Table 3 presents an approximate estimate of average annual
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streamflow increases by river reach for the Centralia-Chehalis area during select water right
build-out time periods. Build-out time periods presented represent an initial production period
(Time Period A) where the existing Borst Park wellfield provides supply of roughly 2.5 MGD,
Time Period B where Centralia is at full water right build out (with a daily pumping rate of 5
MGD? which includes 2 MGD of industrial reserve pumping), and Time Period C where both
Centralia and Chehalis are at full water right build out (with a daily pumping rate of 8 MGD).
Because the timeframe over which Centralia and Chehalis will grow into their water rights and
reach full build out will overlap, the assumption that Time Period B will occur prior to and
independently of Chehalis growing into its water right is a simplification.

Figure 14 is a map depicting the river reaches and their estimated streamflow gains for the
water right build-out time periods discussed above and presented in Table 3. Based on the
general assumptions discussed above and in Table 3, approximately 1.8 to 5.8 cfs of increased
streamflow on the Chehalis River downstream of the Centralia WWTP is estimated for the
different time periods in the water right build-out process, while up to approximately 2.2 cfs of
additional streamflow is estimated to occur downstream of the Chehalis WWTP.

For simplicity, pumping during Time Periods B and C is assumed to come from the Borst Park area. The footnotes of Table 3 discuss
general impacts tied to simplifying assumptions made.
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Table 1. City of Centralia Water Supply Well Information
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NamefLocation | 2 | £ | 28| 2 |2 |3 |38 32 |Sa|a58 £F 5 |8B|ESE
Fords Prairie Well
No. 1 Active 2000 70 70 16 | 405 61 0.125 in-SS 14 113 1,350,000 0.030 1000 1000
Fords Prairie Well
No. 2 Active 2001 66.5 66.5 16 | 39.5| 61 0.100 in-SS 16 88 700,000 0.030 800 800
Eshom Street Well
1 (Well 9) Active 1960 69.5 69.5 12 44 | 69.5 | 0.100 in-SS 10 477( > 1,000,000 1200 1350
Mills knife
Tennis Court Well 1.5"x1/8", 6
No. 1 Active 1994 87 87 8 55 75 per foot 8 117 266,000 | 0.00150 600 500
Tennis Court Well
No. 2 Active 1996 69 68.4 | 20 51 | 63.5 | 0.100 in-SS 20 124 208,000 | 0.00023 1200 1300
Riverside Well
e nactive . . . . . in- ~
(Well 11) I i 1971 78.7 78.7 | 20 | 47.9]78.66] 0.080 in-SS 12 100 700 1000
Borst Park Well 1 |Inactive 1993 72 56 14 38 53 0.060 in-SS 14 66 53,000 | 0.00013 600 800
Borst Park Well 2 |Inactive 1993 65 62.8 16 40 55 0.100 in-SS 14 108 82,500 | 0.00130 1200 1000
Wastewater
Treatment Plant
Well Irrigation| 2003 70 60 8 45 55 0.100 in-SS 8 28 600* 400
Notes:
~Well capacity from DOH Sentry Database
*Estimated well capacity by PGG, 2016 M
vorr M

MACDONALD



Table 2. Pumping Well Streamflow Capture Estimates

River Skin

' Tomtety| S Dista'lnce Riiver River |Pumping Tt Ri\/.er Skin | Streamflow | Streamflow
Well Location X to River | Width | Depth Rate .. Thickness | Capture, Capture,
(gpd/ft) Coefficient () ) ) (o) Corz?;;;wty (ft)* Day 1 Day 365
Borst Park 1 53,000 0.00013 340 190 14 600 3 2 97.0% 99.8%
Borst Park 2 82,500 0.0013 150 190 14 1200 3 2 95.6% 99.8%
BP-2 Sensitivity 1 82,500 0.0013 150 190 14 1200 0.3 4 70.5% 98.3%
BP-2 Sensitivity 2 82,500 0.0013 150 190 14 1200 15 2 96.8% 99.8%
Tennis Court 1 266,000 0.0015 1600 190 14 600 3 2 78.8% 98.9%
TC-1 Sensitivity 1 266,000 0.0015 1600 190 14 600 0.3 4 43.5% 96.0%
TC-1 Sensitivity 2| 266,000 0.0015 1600 190 14 600 15 2 81.1% 99.0%
Tennis Court 2 208,000 0.00023 1600 190 14 1200 3 2 90.8% 99.5%
Riverside 200,000 0.001 22 50 3 1000 3 7 75.0% 98.6%
Riv. Sensitivity 1| 733,795 0.001 22 50 3 1000 3 7 78.9% 98.8%
Riv. Sensitivity 2[ 200,000 0.00013 22 50 3 1000 3 7 90.2% 99.5%
Riv. Sensitivity 3| 200,000 0.001 22 50 3 1000 0.3 7 19.6% 86.2%
Riv. Sensitivity 4| 200,000 0.001 22 50 3 1000 15 7 94.3% 99.7%
WWTP 56,140 0.001 2450 350 14 400 2 52.2% 97.3%
WWTP Sensitivty 1 56,140 0.00013 2450 350 14 400 2 81.8% 99.0%
WWTP Sensitivty 2|~ 67,245 0.001 2450 350 14 400 2 55.8% 97.6%
WWTP Sensitivty 3| 56,140 0.001 2450 350 14 400 0.3 4 44.0% 96.7%
WWTP Sensitivty 4 56,140 0.001 2450 350 14 400 15 2 52.6% 97.4%

Notes:

Italicized input paramters are assumed values.

Bold row entries apply best-estimate aquifer and stream parameters for a given pumping well.

Non-bolded row entries represent sensititivy runs. Input values changed for each sensitivity run (relative to the best-estimate run) are highlighted.

*The Hunt (1999) analytical solution calculates streamflow capture using a streambed conductance term, where
Streambed Conductance = River Width x River Skin Hydraulic Conductivity / River Skin Thickness
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Table 3. Net Streamflow Change Estimates with Future Wellfield Pumping and Mitigation

Time Period A

Time Period B

Time Period C

City of Centralia Intiial Pumping Phase
Daily Pumping Rate = 2.5 MGD

City of Centralia Full Build Out Pumping

Daily Pumping Rate = 5 MGD

Scenario B + City of Chehalis Full Build Out Pumping
Daily Pumping Rate = 8 MGD

Cumulative Cumulative Cumulative
- vl Return Flow| Net Change | Net Change Return Flow| Net Change | Net Change Return Flow| Net Change | Net Change
tver Reac Reach Description Cumulative | Cumulative from in in Cumulative | Cumulative from in in Cumulative | Cumulative from in in
(Number and Name) . .. . 3 4 4 . .. . 3 4 4 5 g 0 3 4 4
Depletion | Mitigation | WWTPs Streamflow" | Streamflow™ | Depletion | Mitigation | WWTPs Streamflow™ | Streamflow Depletion Mitigation | WWTPs Streamflow™ | Streamflow
(gpm) (gpm) (gpm) (gpm) (cfs) (gpm) (gpm) (gpm) (gpm) (cfs) (gpm) (gpm) (gpm) (gpm) (cfs)
Direct streamflow mitigation occurs on this
reach; 100% of wellfield pumping impacts are
1: Skookumchuck River o OnwW . pu pl & p
assumed to occur on this reach ; receives no
WWTP return flow -1736 1736 0 0 0 -3472 3472 0 0 0 -5556 5556 0 0 0
2: Chehalis River, Streamflow mitigation does not occur on this
Chehalis WWTP to reach; wellfield pumping impacts do not occur
Skookumchuck River on this reach outside of the green zone; receives
fl turn flow from th t hehalis WWTP
Confluence return flow from the upstream Chehalis 0 0 0 0 0 0 0 0 0 0 0 0 979 979 22
3: Chehalis Ri Streamflow mitigation occurs upstream of and
- Chehalis 1ver,. on this reach with Skookumchuck River flows;
Skookumchuck River L. i l
. |wellfield pumping impacts occur on this reach;
Confluence to Centralia . )
WWTP receives return flow from the upstream Chehalis
WWTP -1736 1736 0 0 0 -3472 3472 0 0 0 -5556 5556 979 979 2.2
Streamflow mitigation occurs upstream of and
Lo on this reach with Skookumchuck River flows;
4: Chehalis River, . I
. |wellfield pumping impacts may occur in Time
Downstream of Centralia . . ) .
WWTP Period B or C on this reach”; receives return
flow from the upstream Centralia and Chehalis
WWTPs -1736 1736 816 816 1.8 -3472 3472 1632 1632 3.6 -5556 5556 2611 2611 5.8
Notes

MGD = million gallons per day; gpm = gallons per minute; cfs = cubic feet per second; WWTP = Wastewater Treatment Plant

" Reach 1 and portions of Reach 3 will likely see greater streamflow increases than approximated by this estimate since a// pumping impacts are assumed to occur along their entire reach lengths. In actuality, portions of these reaches will have greater streamflow gains since pumping-induced
streamflow capture will accumulate incrementally along the reaches.

* Streamflow capture is expected to occur on Reach 4 if the WWTP wellfield is developed, however the estimated net streamflow for Reach 4 would not differ (fewer upstream impacts would occur than assumed by the current approximation, and therefore mitigation water to offset Reach 4
impacts would be present).

> WWTP return flows were estimated by comparing City of Centralia monthly WWTP effluent flow volumes with monthly wellfield pumping volumes between 2019 and 2021. From this analysis, a 47% average return flow has been assumed, based on monthly flows from July and August.
This assumed year-round ratio is conservative since it is based on summer pumping when disproportionate irrigation demand is present (irrigation water does not return to the WWTP and for this analysis was not assumed to enter the aquifer either). System leakage is assumed to infiltrate to
the aquifer, and therefore is included in the 47% return flow value. City of Chehalis return flow rates are assumed equal to Centralia return flow rates for this approximation.

* Net Change in Streamflow = Cumulative Reach Depletion + Cumulative Reach Mitigation + Cumulative WWTP Return Flow

M
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Centralia

Map Legend
Water level data point used for
contour development
@ Apri 2004
@ May 2004
@ October 2004
130 Potentiometric Contour

Altitude in Feet
above NAVDSS L

Approximate Groundwater
4— " Flow Direction

@ Transducer o 7 S

0 1 2mi
E USGS Gaging Station | 1 | 1 |

1 r 1

0 1 2km

Chehalis

Notes: Figure 2

-Figure is from Plate C of Pitz and others (2005) Upper Chehalis River VaIIey Groundwater
Elevations
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Figure 3
COGA Groundwater Elevation Map

Water Level Data Source
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REACH 1

Total Length: 6.3 miles

Net seepage”

between stations: +31 Ft3/s

Unit length ge': +4.9 Ft3/s/mile
REACH2

Total Length: 8.9 miles

Net see f

e
between stations: -17 ft3/s
Unit length seepage”: -1.9 Ft3/s/mile

REACH 2

Total Length: 4 miles

Net seepage’

between stations: +4.0 Ft3/s

Unit length seepage’: +1.0 Ft3/s/mile

( 12027500
AHL145 i

SR.08

SR-07

ABKS98
AHL141

SR-05

"

| ABK199

Discharge Measurement Sites.
12027500 @ USGS Gaging Station
SR-01 @ Mainstem transect
SR-08 4 Tributary ransect

ABrEO® Well Thermistor Location

FIGURE EXPLANATION
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Figure C-2
Seepage Evaluation and Thermistor Results
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Notes:

@ Borst Park Wellfield

-Seepage run measurements occurred on September 25, 2003

-Figure is from Plate C of Pitz and others (2005)

Figure 4

Ecology Seepage Run & Thermistor Data
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Notes:
® Borst Park Wellfield o Centralia WWTP

-September 2007 seepage run data (presented on the left) is from Ely and others (2008).
-August 2010 seepage run data is from Gendaszek (2011).
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Top of ‘ —
Screen —]
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Notes:

-Figure is from Centralia Utilities (1998)

Figure 6
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Notes:

-Figure is from Robinson & Noble (1993)

Figure 7
Borst Park Well 1 and 2 Construction Log with
Chehalis River Comparison
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Figure 8
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Borst Park Well 1 Drawdown
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Figure 10
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Tennis Court 1 (560" W)*
Tennis Court 2 (545' W)*

(date measured) \ 4

Completed
Well

Screened
Interval

Completed
Borehole

o f———————— - TW-7 (665' W)

Sand & Gravel Aquifer

- Clayey/Silty Gravel
Bedrock

----- Hydrogeologic Contacts with Higher Uncertainty

** A well log for TW-7 is not available and its plotted
contacts are based on a generalized hydrogeologic
cross section from Robinson & Noble (1993).
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* Tennis Court Wells 1 and 2 are approximately 15 Figure 11
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D'fgggtfi’:nfﬁnme - Siltv/Cl Sand dG | than Tennis Court Well 2. Generalized bedrock ) ] y g g )
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River Bed
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Ground surface
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Addttional Information:
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Top of Screen i = )
H=25 Top of San. Seal Elev. - [7479
5 7 100 Year Flood Elev. - 17650
¥ ¢ ( River Level Elev. - 16500
. River Bed Elev. - 16010
[ = | Water Level in Well - |57.19
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Notes:

-Figure is from Centralia Utilities (1998)

Figure 12
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Reach 4
| Time Period A: 1.8 cfs
| Time Period B : 3.6 cfs
Time Period C : 5.8 cfs

Reach 1

Time Period A: 0 cfs
“ Time Period B : O cfs
| Time Period C : 0 cfs

| Reach 3

| Time Period A:0cfs | = .
Time Period B: 0 cfs || : : i
Time Period C : 2.2 cfs 1 (

/41 Reach 2
/| Time Period A: 0 cfs
| Time Period B : 0 cfs
* | Time Period C : 2.2 cfs

‘2

¥
>

S 4=

& City Production Wells Figure 14
O WWTP Outfalls )
Estimated Net Streamflow

TransAlta Water Bank Green Zone
[c] TransAlta Point of Diversion C_hange for Seleqt Water. — M
= 4 Right Build Out Time Periods macwonae

*Refer to Table 3 and report Section 6.5 for calculation details.
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AN BOUNDARY OF GLACIAL OUTWASH AQUIFER PRINCIPAL AQUIFER AREA SHOWING
WELLS GREATER THAN 200 GPM

RECORDED WELL: POTENTIAL YIELD > 200 GPM
(LISTED IN TABLE 1)

CITY OF CENTRALIA WELLS
WELL 14/3W-1A1 (USGS REFERENCE WELL -~ SEE TEXT)
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Table
Wells

Ref#

006
007
008
009
010
013

206
214
216
219
229
230
242
243
250
256
260

Depth
SWL =
Q/s =

Pot. yield = potential yield, in gpm

1:

with Potential Yield of >=

Local #

14N/02W-04E
14N/02W=05F
14N/02W-05G
14N/02W-05H
14N/02W-05C
14N/02W-05F
14N/02W=-06E
14N/02W=-06F
14N/02W-06N
14N/02W-06J
14N/02W-06G
14N/02W-07A
14N/02W-08N
14N/02W-17E
14N/02W-25Q
14N/03W-01K
14N/03W-01R
14N/03W-01K
14N/03W-01K
14N/03W-01B
14N/03W-01C
14N/03W-01P
14N/03W-01H
14N/03W-01H
14N/03W=01F
14N/03W-01H
14N/03W-01B
14N/03W-03B
15N/02W-27P
15N/02W-28B
15N/02W-28K
15N/02W-28P
15N/02W-28M
15N/02W=-29J
15N/02W-30N
15N/02W=-30N
15N/02W-31E
15N/02W-31F
15N/02W-31L
15N/02W-32Q
15N/02W-32H
15N/02W-33L
15N/02W-33F
15N/03W-23F
15N/03W=-23Q
15N/03W-240Q
15N/03W=-24E
15N/03W-24D

= well depth, feet below surface

Owner

NORTH PACIFIC RR

LAURILA
LAURILA
LAURILA
COLEMAN
BANICK

MTN VIEW CEMETERY

COLUCCIO
GRAINGER

CENTRALIA SCHOOLS

BOYER

GIROU
HOERLING
GRIFFITH
BANIC, J
ROBBINS, C
GOODMAN, T E
BIERWARD, F
ZUBER & GIBSON

STEELHAMMER, F H

LEPRECHAUN
COLEY, R
GRILL, G
JOHNSON, G
ROBBINS, C
JOHNSON, G
CENTRALIA
BECK, W
STUEWE, H
HILPERT, H
ALBAUGH, J
CENTRALIA
ETTER, F J
JOHNSON,. S
DULIN, L T
PATTEE, A L
ALMY, M A
CUMMINS, R
SCOTT, D
NYMAN, H
PARRISH, T
AGNEW, S J
CHURCHILL, N J
WHITTAKER, G A
SORENSEN, E M
SMITH, C A
HANCOCK, C
NICHOLS, F

200 GPM

Depth

57
93

static water level, feet below surface
specific capacity, gpm/ft of drawdown

25.0
18.0

Q/s

33.3
18.4
26.6
17.8
10.0
20.0
90.0
35.0
15.0
172.4
60.0
40.0
46.0
11.6
21.3
33.3
13.3
34.0
20.0
48.0
116.6
20.0
12.0
12.0
33.3
12.0
200.0
6.0
12.0
30.0
20.0
l16.2
11.2
23.3
50.0
25.0
11.6
15.0
40.0
12.5
11.5
80.0
14.2
29.3
1000.0
80.0
45.0
50.0

Pot. Yield

462
926
>1000
647
290
567
>1000
346
435
>1000
>1000
528
>1000
315
443
737
325
729
330
380
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Table 1 (cont.)

Ref#

261
262
264
265
271
272
275
276
277
278
280
281
285
288
291
293
294
295
296
298
302
305
314
317
324
329
330
333

337

Q/s

Local #

15N/ 03W=-24F
15N/03W=25E
15N/03W-25K
15N/03W=-25G
15N/03W-25L
15N/ 03W=-25G
15N/03W=-25B
15N/03W-25B
15N/03W=-25L
15N/03W-25C
15N/03W=-25Q
15N/03W-25K
15N/03W=-25F
15N/03W=-26H
15N/03W=-26H
15N/03W=-26K
15N/03W=-26R
15N/03W-26K
15N/03W-26G
15N/03W=-27C
15N/03W-33L
15N/03W=-34K
15N/03W-35H
15N/03W-35L
15N/03W-36L
15N/03W=36F
15N/03W-36H
15N/ 03W=-36K
15N/03W=-36B
15N/03W=-36N
15N/03W-36B
15N/03W-36G
15N/03W-36L
14N/01W-26B
14N/02W-05F1
14N/02W-05G1
14N/02W-05G2
14N/02W-05H1
14N/02W-06M4
14N/02W-07C2
14N/02W-17E1
14N/03W=-01H1
15N/ 02W-28K1
15N/02W=-28N4
15N/03W=-25L3
15N/03W=-26K3
15N/03W-34C1
15N/03W=-36N1
14N/02W-06B
14N/02W-06J
14N/03W=-06C
14N/02W-05M

= well depth, feet below surface
static water level,

Owner

HERSHMAN, J
NORQUIST, P
JOHNSON, K
ALBAUGH, P
CAIN, V F

MYHR, S

BISHOP, B C
JOHNSON, R R
DAVIS, M L
BANK, B
SEROSHEK, L
DAMME, R P
PETERSON, L
TICKNOR, R C
WATSON, F H
TEETER, C
QUARNSTROM, R G
PRATLEY, H L
PERKS, G
WOOD, G
TRAMMELL, B
MOHR, L
BUSEK, D
BLACK, S
JOHNSON, K
SWOPE, C G
STEVENS, J
REISINGER, C
COLUCCIO, RP
STEELHAMMER,
STEELHAMMER,
ZANDECKI, J
SWOPE, C G
CHARLES NUGENT
CITY OF CENTRALIA
CITY OF CENTRALIA
CITY OF CENTRALIA
CITY OF CENTRALIA
E.E. SIEMERS

B. HARTMAN

L SANTEE

A. OSBORN

L. ALBOUGH

D.O. CODEY

E.L. TICKNOR

I. MATHENY

E.S. ANDREWS

P. NIX

CITY OF CENTRALIA
CITY OF CENTRALIA
CITY OF CENTRALIA
CITY OF CENTRALIA

PM
PM

feet below surface

specific capacity, gpm/ft of drawdown
Pot. yield = potential yield, in gpm

Q/s

20.0
25.0
60.0
30.0
50.0
12.0
100.0
14.0
60.0
25.0
18.3
60.0
30.0
33.3
17.5
60.0
20.0
20.0
25.0
16.0
18.0
18.0
50.0
20.0
12.5
25.0
10.0
31.2
lse.
120.0
20.0
25.0
15.0
12.0
28.3
14.4
48.8
23.6
20.0
20.0
11.6
257.5
81.8
100.0
140.0
60.0
17.0
120.0

24.5
100.0

Pot. Yield
330
594
>1000
633
>1000
380
>1000
231
>1000
858
373
>1000
673
572
231
910
686
290
462
475
297
344
561
250
231
660
316
577
572
>1000
435
577
425
586
467
277
838
498
443
277
317
>1000

>1000
>1000

526
>1000
>1000
>2007?
>2007?

674
>1000
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- WASHINGTON STATE
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EEm ECOLOGY Hydrogeology, hydrogeologic sections, and hydraulic conductivity distribution
Pitz, C.F., and others, 2005, Hydrology and Quality of Groundwater in the Centralia-Chehalis Area Surficial Aquifer, Washington
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Borst Park Wells 1 and 2 Rehabilitation & Testing Results
City of Centralia

February 16, 2023
Dear Mr. Oien,

This letter documents results of the redevelopment and testing of the City of
Centralia’s (the City) Borst Park Wells 1 and 2. The Borst Park wells were installed
in 1993 and used for municipal water supply until roughly 2000, when they were
determined by the Washington State Department of Health (DOH) to be
groundwater in hydraulic connection with surface water. This designation requires
additional disinfection treatment, and therefore following this designation the wells
have remained idle.

To support future growth, the City has recently applied for additional groundwater
rights in the Borst Park area (water rights application G2-30763) and wants to better
understand the current capacity of Borst Park Wells 1 and 2. Figure 1 shows the
location of the Borst Park wells, and Figure 2 is their combined well log. When
installed, initial well testing identified a strong hydraulic connection between the
source aquifer and the Chehalis River, and recommended operational pumping
rates were between 800 (Borst Park Well 1) and 1000 gpm (Borst Park Well 2)
(Robinson and Noble, 1993). In September 1994 the recommended pumping rate
for BP-1 was revised to between 500 and 800 gpm following an initial operation
period where both BP-1 and BP-2 were pumped at 1000 gpm (Robinson and Noble,
1994).

To understand the Borst Park wellfield’s present-day capacity, both wells were
redeveloped and step-rate tested in 2022 to define their current yields in
comparison to prior yields. The final pumping step of the Borst Park Well 2 test
continued at a constant rate for an additional 21.5 hours to further define the local
river-aquifer relationship. The following letter summarizes findings from the 2022
redevelopment and testing work performed at the Borst Park wellfield. This work
was performed, and this report prepared using generally accepted hydrogeologic
practices used at this time and in this vicinity for exclusive application to the study
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area and for the exclusive use the City of Centralia. This is in lieu of other
warranties, express or implied.

1 Source Well Redevelopment

Holt Services was hired to redevelop and test both Borst Park Well 1 (BP-1) and
Borst Park Well 2 (BP-2). Redevelopment of the wells occurred between October
17 and October 28, 2022. Prior to redevelopment, Holt Services removed the
existing pump from each well and downhole-video logged both wells to document
their condition (video-log summaries are included in Attachment 1). Varying
degrees of plugging were observed in both well screens along with substantial
sedimentation in the tailpipes; however, significant structural degradation was not
observed', and therefore redevelopment was pursued.

A cable-tool drill rig was used to redevelop both wells and applied brushing,
swabbing, and surging techniques. Redevelopment generally consisted of brushing
to loosen and remove particulate matter inside the well screen and casing, followed
by swabbing and surging to agitate and dislodge fine-grained materials from the
well screen and surrounding formation. Swabbing and surging of the well screens
generally occurred over 2-foot intervals and continued until each interval no longer
produced significant sand or fine-grained material. In total, approximately 24 hours
of surging and redevelopment occurred on each well.

2 Source Well Testing Approach

Well testing was performed in a manner consistent with the aquifer test plan (Mott
MacDonald, 2022)2, which should be referred to for additional details and
procedural information. In summary, the following test approach was applied:

1. Baseline water level monitoring occurred from October 16 to November 17
during well redevelopment and prior to aquifer testing. During this
monitoring period water levels at TW-1 (a test well approximately 16 feet
away from BP-2) and the Nick Road Test Well were monitored primarily by
transducer, while Chehalis River stage data from the Mellen Street Bridge
were downloaded from the Lewis County Rivers website. These monitoring
locations are shown in Figure 1, and Figure 3 presents water level
measurements for these locations during the baseline monitoring period
and later test periods. Because BP-1 and BP-2 were either actively being
redeveloped prior to testing or had test pumps being installed/removed, the
wells were mostly inaccessible during the baseline monitoring and therefore
have shorter background water level monitoring periods.

2. BP-2 was step-rate tested for three hours on November 17, with each step
occurring for approximately one hour. Pumping rates for the three different
steps were 380, 834, and 1085 gpm. The purpose of the step-rate test was
to measure well yield and drawdown at BP-2 post-redevelopment for
comparison against values measured when the well was installed. The final

" An initial video-log interpretation of a hole possibly being present in the casing of BP-1 at 36.4 feet
below top of casing was later deemed inaccurate since the well did not produce coarse-grained material
during initial and subsequent brushing and surging.

2 Minor field modifications made to the test plan include test discharge water being conveyed to a silt and
clay-bottomed swale east of the wells draining to the Chehalis River, and that some water quality
samples initially proposed for sampling (including alkalinity, the inorganic chemical panel, and PFAS )
were not collected.

2/16/2023
Page 2 of 8
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1085 gpm pumping step continued at a constant rate for an additional 21.5
hours (yielding a total pumping duration of 24.5 hours) to further
characterize aquifer hydraulic properties and the local river-aquifer
relationship3. Water level monitoring occurred at the three baseline
monitoring locations and at BP-1 and BP-2 during the test. Water quality
samples were collected from BP-2 at the end of the constant-rate pumping
period.

3. Water level recovery data were collected following the BP-2 aquifer test at
each well monitored until at least 95% of drawdown recovery was achieved.

4. Pre-test water level data were collected from the three baseline monitoring
locations prior to the BP-1 well test.

5. BP-1 was step-rate tested for three hours on November 30™, with each step
occurring for approximately one hour. Tested pumping rates were 398, 619,
and 816 gpm. Pumping at the final rate of the step test was continued for
an additional 1.3 hours, resulting in a total pumping duration of 4.3 hours. A
longer duration constant-rate test was not performed at BP-1 since its
primary redevelopment objective was defining its current production
capacity rather than broader aquifer characterization in the Borst Park
wellfield area (which was assessed by Robinson and Noble (1993) and the
2022 BP-2 aquifer test). For the BP-1 step-rate test, water level monitoring
occurred at the three baseline monitoring locations, BP-2, and the pumping
well. Water quality samples were collected from BP-1 at the end of the
step-rate test.

6. Water level recovery data were collected following the BP-1 step-rate test
at each well monitored until at least 95% of drawdown recovery was
achieved.

3  Aquifer Test Results

Water level data corrections, drawdown plots, estimated aquifer hydraulic
parameters, and chemistry data for each test are presented in the following
subsections.

3.1 Borst Park Well 2 Aquifer Test Summary and Data Corrections

The BP-2 step-rate and constant-rate test occurred from November 17 to 18, 2022,
when the stage of the Chehalis River was relatively stable. Water level transducer
data were corrected to remove barometric trends and compared to manual
measurements to verify their accuracy. Figure 4 presents drawdown data from BP-
2, BP-1, and TW-1 during the pumping and recovery period of the BP-2 well test.
Though aquifer water levels were slowly decreasing during the BP-2 test period (in
conjunction with the Chehalis River, Figure 3), the magnitude of pumping-induced
drawdown at BP-2, BP-1, and TW-1 greatly exceeded the background water level
trend (by a range of approximately 6 to 10 feet); therefore no background water
level trend corrections were made for these wells.

Figure 5 plots drawdown and specific capacity* values measured during at BP-2
during the step-rate test, and compares them to previously measured values from

3 Aquifer testing and analysis occurred for both BP-2 and BP-1 in 1993. Prior testing included step-rate
tests on both wells, a 22-hour constant rate test at BP-2, and a 4-hour constant rate test at BP-1
(Robinson and Noble, 1993). Both constant rate tests documented a significant decrease in the rate of
drawdown (likely due to river boundary effects) within 20 minutes or less of the start of pumping.

4 Specific capacity for a pumping well equals its pumping rate (in gpm) divided by its drawdown (in feet).
Specific capacity values vary with pumping rate and with duration of pumping.

2/16/2023
Page 3 0of 8
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1993. The 2022 observed drawdown and specific capacity values are similar to the
1993 values, indicating that redevelopment was successful and BP-2 should have a
similar production capacity as when it was installed.

Figure 6 presents observed water level and drawdown data from the Nick Road
Test Well during the BP-2 test. Pre- and post-test water levels from the Nick Road
well indicate a slowly decreasing background water level trend was also occurring
at this well. However, because only a limited amount of pumping drawdown was
observed at the well, a linear correction was performed to remove the background
water-level trend from the Nick Road Test Well's drawdown data. The lower plot on
Figure 6 graphs the corrected drawdown data for the test well.

3.2 Borst Park 1 Step-Rate Test Summary and Data Corrections

The BP-1 step-rate test occurred on November 30, 2022, when the stage of the
Chehalis River was increasing due to a significant storm event (Figure 3). Water
level transducer data were corrected to remove barometric trends and compared to
manual measurements to verify their accuracy. Due to rapidly rising aquifer water
levels during the test period, linear trend corrections were applied to BP-1 and BP-2
drawdown data. Figure 7 presents an example plot of the linear background trend
observed at BP-2 well before and after the test period, as well as corrected and
uncorrected drawdown data for BP-1 and BP-2.

Trend-corrected drawdown data for BP-1 were used to calculate its 2022 specific
capacity values. Figure 8 compares 1993 drawdown and specific capacity values
for BP-1 with calculated 2022 values. The 2022 values are similar to the 1993
values, which indicate that redevelopment was successful and BP-1 should have a
similar yield as when it was installed.

No drawdown was observed at the Nick Road Test Well during the BP-1 step-rate
test; this could potentially be due to the well being farther from BP-1 than BP-2, BP-
1 being pumped at a lower rate than BP-2, and/or that the strong river-rising
condition during the BP-1 test prevented drawdown from extending past the
Chehalis River.

3.3 Aquifer Test Data Analysis

Pumping rate and corrected drawdown data from BP-1, BP-2, and TW-1 were
entered into the commercial software package Aqtesolv to estimate aquifer
parameter values. Aqtesolv provides technically valid aquifer parameter analysis for
both step-rate tests and step-rate tests that transition into constant-rate tests, and
enables test data to be evaluated using multiple analytical solutions for aquifer test
data. If an analytical solution that applies reasonable aquifer parameters closely
matches observed test data, a higher degree of confidence is associated with
predictions made with the solution. Because prior testing characterized the aquifer
as confined with a river connection, analytical solutions for confined and leaky
confined aquifers that can incorporate river boundary effects were selected for
aquifer parameter estimation.

Table 1 presents aquifer parameter values estimated using several analytical
solutions which apply a variety of assumptions regarding aquifer boundary
conditions. Ideally, one analytical solution and parameter set would closely match
drawdown data from both the BP-2 and BP-1 tests. Figure 9 presents best-fit
solution matches for the BP-1 and BP-2 tests. For the BP-1 test, the Dougherty-
Babu solution for a confined aquifer with a river boundary condition yields the best
match between predicted drawdown (solid lines) and observed drawdown
(symboils), with a transmissivity value of 53,000 gpd/ft and storage coefficient of
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0.00013. However, this solution did not appropriately match drawdown at BP-1
during the first and second pumping steps, and was not the best-fit solution for
drawdown data from the BP-2 test. BP-2 test data were best matched by the
Moench leaky aquifer solution with a river boundary condition (with a calculated
transmissivity of 82,500 gpd/ft and a storage coefficient of 0.0013); however, this
solution does not reasonably match the observed drawdown that occurred at BP-1
during the BP-2 test. Therefore, it appears that sufficient local aquifer heterogeneity
is present and/or existing analytical solutions do not adequately capture the
complexity of the local stream-aquifer relationship to allow for one analytical
solution and parameter set to apply.

Because of this, the range of transmissivity and storage parameters presented in
Table 1 reflect the potential range of reasonable aquifer parameter values for the
Borst Park well field area. Best-fit solutions and their parameter values are
highlighted in Table 1. Prior transmissivity and storage estimates from the 1993 well
testing are also included in Table 1, and likely have higher transmissivity estimates
because neither leakage or river boundary effects are incorporated into the
analytical solution previously applied.

3.4 Chemistry Data

Laboratory water quality sampling results for BP-1 and BP-2 are attached in
Appendix 1. Both wells were sampled for the following constituents (and analyzed
by a state-accredited lab) unless otherwise noted:

e Coliform Bacteria

e Complete Volatile Organic Chemicals

e Gross Alpha and Radium 228 Radionuclides (at BP-2)
e Complete Synthetic Organic Chemicals

e Herbicides and Pesticides

e Ammonia

e Total Organic Carbon

No drinking water quality exceedances were detected, with the exception of the BP-
2 coliform bacteria sample. Coliform was detected at a concentration of 3 CFU/100
mL in this sample, which exceeds the state water quality criteria of 0 CFU/100 mL.
Unintentional coliform contamination can easily occur during sampling, as
accidental contact between the interior of the bottle or its lid with any surface (the
sample tube, a gloved hand, a grass blade, etc) can cause it. A review of field
sampling protocols found that the test pump, its drop-pipe, and the end of the
sample tube were disinfected prior to sampling, however the nozzle that the sample
tube connected to was not. Therefore, the positive coliform detection is most likely
due to sampling error.

4 Wellfield Drawdown Assessment

Because a single aquifer parameter set representative of the Borst Park well field
area was not identified, estimates of future drawdown used to define a target well
field yield were calculated using drawdown curve extrapolation and the principle of
superposition.

Corrected drawdown curves from Figures 4, 7, and 9 were extrapolated to 100 days
to estimate the likely amount of drawdown at the pumping wells if they are pumped
simultaneously for 100 days. For each well, the maximum extrapolated 100-day
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drawdown estimate was assumed®. Based on the proximity of the well field to the
Chehalis River and its documented hydraulic connection, we assume that after 100
days of pumping no additional drawdown occurs (potentially due to a high-flow river
event, aquitard leakage, and/or seasonal aquifer recharge).

Table 2 presents drawdown estimates at Borst Park Wells 1 and 2 for several
scenarios where a seasonal low water table condition® is assumed and both wells
are pumping together. A brief summary of each projected future scenario and its
associated assumptions follows:

e Scenario 1 assumes BP-1 and BP-2 are pumped together at their tested
rates (816 and 1085 gpm) for 1 day. Drawdown due to BP-1 pumping was
extrapolated from 4.5 hours to 1 day to estimate the 1-day specific capacity
at BP-1 and the 1-day specific drawdown” at BP-2. The reserve water
height above each well screen (from the second to last row of the table) is
predicted to be 0 feet at BP-1 and 3.1 feet at BP-2.

e Scenario 2 assumes BP-1 and BP-2 are pumped together at their tested
rates (816 and 1085 gpm) continuously for 100 days. Pumping well
drawdown and interference drawdown values for 100 days were
conservatively estimated through curve extrapolation, causing the assumed
specific capacity and specific drawdown values to change relative to
Scenario 1. When both wells are pumped at their tested rates for 100 days
during a low-water condition, the predicted BP-1 pumping water level is
below the top of its screen, and therefore this pumping combination is not
considered sustainable.

Though not presented in Table 2, future drawdown at the Nick Road Test
Well was also estimated for Scenario 2 through curve extrapolation (using
the corrected drawdown curve presented in Figure 6). If BP-2 is assumed
to pump alone at 1085 gpm for 100 days, 0.15 feet of drawdown is
projected at the Nick Road Test Well. Though drawdown was not observed
at the Nick Road well during the BP-1 step-rate test, a conservative
estimate of its drawdown with both BP-1 and BP-2 pumping would be 0.3
feet (twice the projected drawdown of BP-2 pumping alone). This small
amount of expected drawdown south of the Chehalis River indicates that
wellfield pumping impacts primarily occur north of the river, and that river
losses (and/or aquitard leakage) will limit the upstream propagation of
drawdown.

e Scenario 3 applies 100-day specific capacity and specific drawdown values
for BP-1 and BP-2, but assumes different pumping rates from Scenario 2.
The pumping rate of BP-1 was assumed to be 600 gpm while BP-2 was
assumed to be 1200 gpm. Because drawdown does not extend into either

5 Greater projected drawdown values were obtained with extrapolation of the observed drawdown curves
(Figures 4 and 7) compared to the analytical solution curves that incorporate late-time river boundary or
leakage effects (Figure 9).

6 Seasonal low water levels for BP-1 and BP-2 are assumed to be 19.5 and 22.5 feet bgs, which were
their approximate depths to water on October 17, 2022. Chehalis River stage data between October
2007 and October 2022 from the USGS Grand Mound monitoring station were reviewed, and the lowest
historical stages occurred in October 2007 and October 2022. All other years had minimum stage values
at least 0.6 feet higher. Therefore, October 2022 aquifer water levels likely represent a conservative
seasonal low water table condition, and possibly a historically low condition. For comparison, water
levels at BP-1 and BP-2 at the start of the BP-2 aquifer test were approximately 1.8 feet higher than the
October 2022 water levels.

7 Specific drawdown equals the feet of drawdown observed in an observation well divided by the
pumping well’'s pumping rate (in gpm).
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well screen, this scenario suggests a sustainable wellfield yield is
approximately 1800 gpm. However, at these pumping rates the predicted
amount of reserve drawdown (0.2 and 1.2 feet) above the screen tops is
small.

e Scenario 4 applies 100-day specific capacity and specific drawdown values
for BP-1 and BP-2 and assumes that a third hypothetical production well is
installed in their vicinity (within roughly 200 feet of the existing wells). The
hypothetical production well is assumed to have the same yield and
drawdown characteristics as BP-2. Pumping rates between the three wells
were then adjusted to estimate a maximum likely yield for the wellfield if a
third well is installed. The predicted yield for the hypothetical wellfield is
2100 gpm, suggesting only a marginal gain in yield is likely if a third
production well is installed in close proximity to the existing wells.

Based on existing data and conservative drawdown assumptions, initial target
pumping rates for the Borst Park wellfield are 600 gpm at BP-1 and 1200 gpm at
BP-2. This total wellfield yield (1800 gpm) is similar to the range recommended in
1994 (1500 to 1800 gpm), though individual well pumping rates differ. Although
conservative assumptions have been incorporated into the drawdown analysis
above, the low reserve water height estimated for Scenario 3 and previous
drawdown issues mentioned in documentation from the wellfield’s production period
suggest that an operationally cautious approach is warranted until sufficient
production data exists to better define the wellfield’s sustainable yield.

5 Recommendations

Assuming that the City’s water right application is approved, a CT6 treatment facility
will be required before Borst Park wellfield water can be used for municipal supply.
Because current projections suggest that drawdown could be limited during
seasonal low-water conditions, a robust data collection system (where water levels
and pumping rates in both wells are continuously monitored via SCADA) is
recommended along with river stage monitoring. The proposed monitoring system
would record pumping-well drawdown data over a longer duration and broader
array of hydrologic conditions (both seasonally and with respect to river stage) than
the existing 24-hour test data provides, with the intent being that the data are used
to optimize the long-term operational capacity of the wellfield. Because individual
well pumping rates potentially will require adaptive adjustments and could vary
seasonally, we recommend the well pumps are equipped with programable variable
frequency drives so pumping rates can be tested and modified as necessary to
optimize yield. Inclusion of water level and pumping data from the Tennis Court
wellfield (located approximately 1400 feet north-northwest of BP-2, and which the
City currently monitors with SCADA) would be beneficial to this analysis since some
interference drawdown between the two wellfields is known to occur®. Following
approximately 12 months of wellfield operation, review and analysis of monitoring
system data should be performed to assess wellfield yield and to identify wellfield
operational guidelines (such as how much reserve water buffer should be present
during pumping, if certain seasonal or river conditions merit different operational
protocols/approaches, or if overlap between active pumping periods at the Tennis
Court and Borst Park wellfields requires consideration due to interference
drawdown effects). It is possible that the wellfield sustainable yield and operational

8 The initial aquifer test at the Tennis Court wellfield documented 0.75 feet of drawdown at the Borst Park
wellfield (Robinson and Noble, 1996); during the 2022 BP-1 and BP-2 well and aquifer tests, SCADA
water level data from the Tennis Court wellfield indicated up to 0.5 feet of drawdown occurred.
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guidelines defined after one year of operations may require subsequent reanalysis
and revision once multiple years of operations data exist.

The monitoring system and analysis described above would also likely help with
identifying favorable future pumping well locations in the Borst Park area. Water
level monitoring from other City-owned wells in the Borst Park vicinity could also
potentially assist with this assessment. Based on hypothetical yield estimates for
the Borst Park wellfield with three pumping wells (Scenario 4 of Table 2), our
current understanding is that future wells are likely have greater yields if they are
located farther away (ie 500 feet or more) from the existing Borst Park wellfield.

6 Closing

We hope that this summary letter meets the City’s needs. Should you have any
questions or need anything further, please contact us.

Sincerely,

Mott MacDonald

L GLENNMUTTI-DRISCOLL

/f). B Al Diics)

Glenn Mutti-Driscoll, LHG

Project Hydrogeologist

(206) 487-1310
jglenn.mutti-driscoll@mottmac.com
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Table 1. Estimated Aquifer Parameters for Borst Park Wells 1 and 2

River
Pumping Aquifer Boundary
Well Solution Type Assumed? | T (gpd/ft) |Storage sw | 1/b' (ftY) | BY/r (ft1) |comment
Moench Leaky Yes 47,500 4.1E-05| -3.5 3.5E-02 | 3.2E-02 |BP-2 good fit, BP-1 fit poor
Moench Leaky No 42,200 2.6E-04| -5 4.5E-01 | 3.9E-01 |BP-2 reasonable fit, BP-1 poor fit
Dougherty- . . . .
Confined Yes 53,000 1.3E-04 -4.35 NA NA Good fit for both BP-1 and BP-2 in late-time
Borst [Babu
Park Reasonable drawdown magnitude for BP-1,
Well 1 ansfherty_ Confined No 80,500 4.4E-04( -3.825 NA NA late-time curve too steep for reasonable
future projection.
Cooper- ] Aquifer parameters from 1993 test, fit to first
Jacob Confined NA 129,000 | 4.0E-05[ NA NA NA 10 minutes of pumping/recovery
Best analytical solution fit for late-time test
Moench Leaky Yes 82,500 1.3E-03 0 1.6E-03 | 3.1E-03 data. Good fit for TW-1, BP-1 fit poor.
Reasonable fit for TW-1, poor fit for BP-1. TW-
Moench Leaky No 82,500 1.3E-03 0 3.6E-03 | 5.8E-03 |1 late-time solution drawdown curve too flat
for reasonable future projection.
Borst Reasonable fit for TW-1 and BP-1, late-time
Dougherty- .
Park Confined Yes 49,700 5.7E-04 -5 NA NA drawdonwn curves flatten too much for
Well 2 Babu reasonable future projection.
Worst solution fit for BP-2 test data, late-time
Dougherty- Confined No 207,000 | 1.0E-05| -3.8 NA NA drawdown curve too steep for reasonable
Babu future projection.
Cooper- ] Aquifer parameters from 1993 test, fit to first
Jacob Confined NA 180,000 | 5.0E-04[ NA NA NA 10 minutes of pumping/recovery
Notes:

Highlighted and bolded rows represent best-fit parameter sets and analytical solutions for each pumping well.
NA = Not Applicable because analytical solution does not calculate parameter and/or the boundary condition assumption is not incorporated in the solution
T = transmissivity B'/r = aquitard leakage parameter 2

SW = wellbore skin factor (dimensionless) 1/b' = aquitard leakage parameter 1
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Table 2. Projected Borst Park Wellfield Pumping and Drawdown Scenarios

Scenario 1 Scenario 2 Scenario 3 Scenario 4
2022 Interference 2022 Interference 2022 Target Pumping | Hypothetical 3-Well Pumping Rate
Drawdown Projection, | Drawdown Projection, | Rate Calculation, Day Calculation (Day 100, Well 3
Day 1 Day 100 100 assumed a twin of BP-2)

BP-1 BP-2 BP-1 BP-2 BP-1 BP-2 BP-1 BP-2 BP-2 Twin
Seasonal Low Static Water Level
(ft bgs)" 19.53 22.46 19.53 22.46 19.53 22.46 19.53 22.46 22.46
Top of screen (ft bgs) 38 40 38 40 38 40 38 40 40
Available Drawdown above Top of
Screen (ft) 18.47 17.54 18.47 17.54 18.47 17.54 18.47 17.54 17.54
Pumping Rate (gpm) 816 1085 816 1085 600 1200 300 900 900
Specific Capacity (gpm/ft) 2 69 106 63 92 63 92 63 92 92
Drawdown in pumping well (ft) 11.8 10.2 12.9 11.8 9.5 13.0 4.7 9.7 9.7
Specific Drawdown (ft/gpm) 0.0061 0.0052 0.0073 0.0055 0.0073 0.0055 0.0073 0.0055 0.0055
Interference Drawdown from
Other Pumping Well(s) (ft) 6.7 4.3 7.9 4.5 8.7 3.3 13.1 6.6 6.6
Reserve Water Height (ft above
Top of Screen) 0.0 3.1 -2.3 1.3 0.2 1.2 0.6 1.2 1.2
Total Wellfield Pumping (gpm) 1901 1901 1800 2100

Notes:

! Approximate depth to water on 10/17/22

% Specific Capacity = Pumping Rate (gpm) / Pumping Drawdown (ft)

3Specific Drawdown = Drawdown in Observation Well (ft) / Pumping Well Pumping Rate (gpm)

M
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Attachments:
Well Video Log Summaries

Laboratory Water Quality Reports



BOREO X

SOFTWARE

550 Elizabeth Street
Waukesha, WI 53186

www.ariesi

800-234-7205
ndustries.com

Wellbore Inspection Report

—Asset Information —Project Information N\
Well ID: ‘Borst Park Well #1 ‘ Client: ‘Borst Park ‘
Well Diameter: ‘ 14.0in ‘ Client Address: ‘
Well Type: ’Water Supply
‘1 ‘ Job: ‘Borst Park Well #1 ‘
Well Owner: ‘Borst Park ‘ ) ' ~
[ Invoice / PO: ‘ ‘
Perforations: 1 o
_ : —Inspection Information N
Perforation Interval: ‘ ‘
: Date: | 25-Oct-2022 8:20 AM |
Asset Notes:
Weather: ‘Overcast ‘
. Operator: ‘Joe Rounds ‘
Casing (1)
o . Reason for Survey: ‘Specific Issue (Video Required) ‘
Material: ‘Steel ‘ ‘Stamless Steel ‘
) ) ~ ) ~ Vehicle / Camera: ‘ ‘
Diameter: “14.0 in ‘ “14.0 in ‘ ) .
' ' Zero Point / Datum: ‘ ‘
Depth: ‘ ‘ ‘ ‘
. Static Water Level: ‘ ‘
Location
. ~ Downview Offset: ‘ ‘
GPS Latitude: ‘ ‘ j [
' Casing Buildup: ‘ ‘
GPS Longitude: ‘ ‘
: : Inspection Notes:
Location / Address: ‘Centralla ‘
. . J/
Inspection: 221025 Borst Park Well #1 0820 Page 10of4



—Schematic View N
Borst Park Well #1

Feet Span severity Description Comment
—T——0000.0 Sideview - Zero Datum
End of Survey Side view zero datum
———>0020.4 Static Water Level
———0036.4 Hole Potential hole?
—|—°00037.3 Event Looking down on top of screen
—+——>0039.5 Event Top of screen weld
—|—°20043.5 Event Screen clogged
—|—°00044.5 Event Screen clogged
~|—°0045.2 Event Screen clogged no ribs
—+——0046.2 Event Screen clogged no ribs
\ ———00047.4 Event Bottom of well. Debris in bottom. )

Inspection: 221025 Borst Park Well #1 0820 Page 2 of 4



L

—Snapshots N\
Event | Top of screen weld
1 jji\ T
%l f@é\{@? .»!
Event | Screen clogged Event | Screen clogged
J/
Inspection: 221025 Borst Park Well #1 0820 Page 3 of 4



—Snapshots (continued) N

Event | Screen clogged no ribs Event | Screen clogged no ribs

0047 . 4F
10s25722

Event | Bottom of well. Debris in bottom.

\. J
Inspection: 221025 Borst Park Well #1 0820 Page 4 of 4




BOREO X

SOFTWARE

550 Elizabeth Street
Waukesha, WI 53186

www.ariesi

800-234-7205
ndustries.com

Wellbore Inspection Report

—Asset Information —Project Information N
Well ID: ‘Borst Park #2 (River) ‘ Client: ‘Borst Park ‘
Well Diameter: “16.0 in ‘ Client Address: ‘
Well Type: ‘Water Resource ‘
) Job: ‘Borst Park, Well # 2 ‘
Well Owner: ‘Borst ‘ ) ( ~
’ Invoice / PO: ‘ ‘
Perforations: 1 g
. ' —lInspection Information \
Perforation Interval: ‘ ‘
: Date: | 19-Oct-2022 8:30 AM |
Asset Notes:
Weather: ‘Foggy ‘
. Operator: ‘PatrickJ DiPiro ‘
Casing (1)
o . Reason for Survey: ‘Specific Issue (Video Required) ‘
Material: ‘Steel ‘ ‘Stamless Steel ‘
) ) ~ ) Vehicle / Camera: ‘ ‘
Diameter: “16.0 in ‘ “14.0 in ) '
' ' Zero Point / Datum: ‘ ‘
Depth: ‘ ‘ ‘ ‘
. Static Water Level: ‘ ‘
Location
) ~ Downview Offset: ‘ ‘
GPS Latitude: ‘ ‘ j [
' Casing Buildup: ‘ ‘
GPS Longitude: ‘ ‘
: : Inspection Notes:
Location / Address: ‘Borst Park Centralia ‘
. . J/
Inspection: 221019 Borst Park #2 (River) 0830 Page 1 of 4



—Schematic View ~\

Borst Park #2 (River)

Feet Span severity Description Comment

—©0000.0 Sideview - Zero Datum
End of Survey

— 0022.6 Static Water Level

——00038.0 Joint

— 0040.5 Event Joint for Stainless Steel Screen

——00042.1 Event Build up on screen

——00048.6 Joint

| —>0053.3 Event Heavy screen build up
_~° 0055.0 Event Debris inside screen (hard to tell what it is, PVC maybe
~_©0055.7 Event Bottom of well (logs said 62.8 ft to bottom so around 7 feet of
Y i build up present at the bottom) Y,

Inspection: 221019 Borst Park #2 (River) 0830 Page 2 of 4



-lw-_;frr ID: Borst Park #2
k.
(Rive

Job: Borst Park., Well #

Joint Event | Heavy screen build up

\ y,
Inspection: 221019 Borst Park #2 (River) 0830 Page 3 of 4
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—Snapshots (continued) N
tto battom so around 7 fee
Event | Debris inside screen (hard to tell what it is, PVC Event | Bottom of well (logs said 62.8 ft to bottom so
maybe around 7 feet of build up present at the bottom)
J
Inspection: 221019 Borst Park #2 (River) 0830 Page 4 of 4
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Anatek Labs, Inc.

1282 Alturas Drive - Moscaw, ID 83843 - (208) 883-2838 - email moscow(@anateklabs.com
504 E Sprague Ste. D - Spokane, WA 88202 - (509) 838-3999 - email spokane@analeklabs.com

Client: Centralia Water Work Order: MCKOD782
Address: 1515 80th St. E Project: 08993739
Tacoma, WA 98404 Reported: 1/31/2023 08:14
Attn: Water Management
Analytical Results Report

System ID# 12200D System Name: Centralia Water
Reference Number: MCK0782-01 Collect Date: 11/18/22 09:45 DOH Source #: 1
Multiple Source Nos: Sample Type:  PT/R County: Lewis
Date Received: 11/23/22 09:43 Sample Purpose: O - Other

Sample Location: 08993739 (Borst Park Well #2)

Matrix: Drinking Water

Lab/Sample Number: 112-78201

Radionuclides

DOH # Analyte Result Units LRL SORL Trigger MCL Analyzed Analyst  Method  Qualifier
0165  Gross alpha <3.00 + 0.653 pofL 3.00 3 15 12/17/22 1109 BA EPA 900.0 u

MDA:3.00
0166  Radium 228 <0.186 + 0.353 pCiL 1.00 1 5 1/23/23 10:15 8A EPA 904.0 u
MDA:0.186
Authorized Signature,
Justin Doty For Todd Taruscio, Laboratory Manager
R16 The RPD calculation for QC samples does nat include the activity uncertainty. If included in the calculation, the RPD
is within method acceptance limits.

U Compound was analyzed for but not detected

LRL Lab Reporting Limit

SDRL State Detection Reporting Limit

ND Not Detected

MCL EPA's Maximum Contaminant Level

Dry Sample results reported on a dry weight basis

SAL State Action Level

" Not a certified analyte

RPD Relative Percent Difference

%REC Percent Recovery

Source Sample that was spiked or duplicated.

This report shall not be reproduced except in full, without the written approval of the laboratory
The results reported related only 1o the samples indicated.

[ Pageiof4 |




“WATER
2 MANAGEMENT

Tacoma, WA 98404

B LABORATORIES INC. (253) 531-3121

- Chemistry - Report of Analysis
Date Collected: 11-18-2022 System Group Type: (circle one) @ B Other
Water System ID Number: 12200D System Name: Centralia Water
Lab Number / Sample Number: 089 /08889 County: Lewis
Sample Location: Borst Park Well 2 Source Number(s): (list all sources if blended or composited)
S11
Sample Purpose: (check appropriate box) Date Received: 11-18-2022

[] RC - Routine/Compliance (satisfies monitoring requirements) | Date Reported: 12-06-2022
[[] € - Confirmation (confirmation of chemical result)*

| - Investigative (does not satisfy monitaring requirements) Supervisor Initials: }? e

|:| O - Other (specify - does not satisfy monitoring requirements)

Sample Composition: (check appropriate box) Sample Type: (check one) Pre-treatment/Untreated (Raw)
S - Single Source [C] Post-treatment (Finished)
D B - Blended (list source numbers in "Source Number" field) |:| Unknown or Other
D C - Composite (list source numbers in"Source Number” field)
[] D- Distribution Sample Sample Collected by: Charlie C / E. Wrobleski
Phone Number; 360-330-7512
Send Report & Bill to: City of Centralia Comments:

1100 North Tower Avenue
Centralia WA 98531

ANALYTICAL RESULTS
DOH# ANALYTE DATA |RESULT| SDRL |TRIGGER|MCL | UNITS |EXCEED| DATE METHOD/
QUALIFIER MCL? [ANALYZED| INITIALS
- |Ammonia Nitrogen - <0.050 | 0.050 - - mg/L - 11-22-2022| 4500NH3F/CP
0421 |Total Organic Carbon -- 0.49 0.7 -- -~ mg/L -- 11-21-2022| 5310C/SS

NOTES:

* Confirmation: Include the original lab number, sample number, and collection date of original sample in either comment section.
-- No exisiting value.

ANALYTE: The name of an analyte being tested for,

DATA QUALIFIER: A symbol or letter to denote addtional information about the resuit.

DOH#: Department assigned analyte number,

EXCEED MCL: (Maximum Contamination Level): Marked if the contaminant amount exceeds the MCL under chapters 246-290
and 246-291 WAC. Please contact the department's drinking water regional office in your area to determine follow-up actions.
METHOD/INITIALS: Analytical method used. / Initials of the analyst that performed the analysis.

mg/L: milligrams per liter or parts per million.

RESULT: The laboratory reported result.

SDRL: (State Detection Reporting Limit): The minimum reportable detection of an analyte as established by the Department

of Health

TRIGGER: The department's drinking water response level. Systems with contaminants detected at concentrations in excess of
this level may be required to take additional samples or monitor more frequently. Please contact the department's drinking water
regional office in your area for further information.

LAB COMMENTS



“WATER
- MANAGEMENT

amm ] ABORATORIES inc

1515 8oth St. E.
Tacorna, WA 98404
(253) 531-3121

Volatile Organic Compounds
Report of Analysis

Date Collected: 11-18-2022

System Group Type: (circle one) @ B Other

Water System ID Number: 12200D

System Name: Centralia Water

Lab Number / Sample Number: 089 / 08889

County: Lewis

Sample Location: Borst Park Well 2

Source Number(s): (list all sources if blended or composited)
SN

Sample Purpose: (check appropriate box)
[[] RC - Routine/Compliance (satisfies monitoring requirements)
[] C - Confirmation (confirmation of chemical result)*
| - Investigative (does not satisfy monitoring requirements)
|:| O - Other (specify - does not satisfy monitoring requirements)

Date Received: 11-18-2022
Date Analyzed: 11-21-2022
Date Reported: 12-06-2022

Supervisor Initials: 77

Sample Composition: (check appropriate box)
[X] S - Single Source
[] B - Blended (list source numbers in "Source Number" field)
[] C - Composite (list source numbers in "Source Number” field)
[] D - Distribution Sample

Sample Type: (check one) Pre-treatment/Untreated (Raw)
[] Post-treatment (Finished)
[[] Unknown or Other

Sample Collected by: Charlie C / E. Wrobleski

Phone Number: 360-330-7512

Send Report & Bill to: City of Centralia
1100 North Tower Avenue,
Centralia WA 98531

Comments:

ANALYTICAL RESULTS

DOH# ANALYTE DATA  |RESULTS| SDRL | TRIGGER | MCL | UNITS |EXCEEDS |METHOD/

QUALIFIER MCL? INITIALS
0045 | Vinyl chloride -- ND 0.5 0.5 2 Mg/l No 524 2/RL
0046 | 1,1- Dichloroethylene - ND 0.5 0.5 7 pg/L No 524 2/RL
0047 | 1,1,1 Trichloroethane - ND 0.5 0.5 200 Hg/L No 524 2/RL
0048 | Carbon tetrachloride -- ND 0.5 0.5 <] Ha/L No 524 2/RL
0049 | Benzene - ND 0.5 0.5 5 pg/L No 524 2/RL
0050 | 1,2 Dichloroethane - ND 0.5 0.5 5 Ha/L No 524 2/RL
0051 | Trichloroethylene - ND 0.5 0.5 5 Hg/L No 524 2/RL
0052 | Para-dichlorobenzene - ND 0.5 0.5 75 Ha/L No 524 2/RL
0056 | Dichloromethane -- ND 0.5 0.5 5 pa/L No 524 2/RL
0057 [ trans-1,2-Dichloroethylene - ND 0.5 0.5 100 Hg/L No 524 2/RL
0060 | cis- 1,2-Dichloroethylene -- ND 0.5 0.5 70 Hg/L No 524 2/RL
0063 | 1,2- Dichloropropane -- ND 0.5 0.5 5 Hg/L No 624 .2/RL
0066 | Toluene - ND 0.5 0.5 1000 | g/l No 524 2]RL
0067 | 1,1,2-Trichloroethane - ND 0.5 0.5 5 g/l No 524 2/RL
0068 | Tetrachloroethylene = ND 0.5 05 5 g/l No 524 2/RL
0071 | Monochlorobenzene - ND 0.5 0.5 100 pa/L No 524 2/RL
0073 | Ethylbenzene -- ND 0.5 0.5 700 Ha/L No 524 2/RL
0076 | Styrene - ND 0.5 0.5 100 Hg/L No 524 2/RL
0084 | Ortho-Dichlorobenzene - ND 0.5 0.5 600 | pg/L NO 924 2/RL
0095 | 1,2,4- Trichlorobenzene -- ND 0.5 0.5 70 Mg/l No 524 .2/RL
0160 | Total Xylenes - ND 0.5 0.5 10000 | pg/L No 524.2/RL
0074 | m/p Xylenes (MCL for Total) - ND 0.5 0.5 - Ha/L - 524 .2/RL
0075 | o- Xylene (MCL for Total) - ND 0.5 0.5 -- pa/L - 524 2/RL
0027 | Chloroform -- ND 0.5 - - ua/L - 524 2/RL




DOH# ANALYTE DATA |RESULTS|SDRL| TRIGGER | MCL | UNITS |EXCEEDS |METHOD/
i QUALIFIER MCL? | INITIALS

0028 | Bromodichleromethane - ND 0.5 -- -- pa/l -- 524.2/RL
0029 | Dibromochloromethane - ND 0.5 -- -~ pg/L -- 524.2/RL
0030 | Bromoform - ND 0.5 0.5 - pg/L - 524 2/RL
0031 | Total Trihalomethanes - ND — - 80 Ha/L No 524 2/RL
0053 | Chloromethane - ND 0.5 0.5 - Mg/l - 524 2/RL
0054 | Bromomethane - ND 0.5 0.5 - pa/L - 524 2/RL
0058 | 1,1 Dichloroethane - ND 0.5 0.5 — pg/L - 524 2/RL
0072 | 1,1,1,2-Tetrachloroethane - ND 0.5 0.5 == pa/L - 524 2/RL
0078 | Bromobenzene -- ND 0.5 0.5 -- pg/L - 524 2/RL
0079 | 1,2,3- Trichloropropane -- ND 0.8 0.5 -- Mg/l -- 524 2/RL
0081 | O-Chlorotoluene -- ND 0.5 0.5 - Hg/L -- 524 2/RL
0085 | Trichlorofluoromethane -- ND 0.5 0.5 -- pg/L -- 524 2/RL
| 70086 | Bromochioromethane -- ND 0.5 0.5 -~ pa/L - 524 2/RL
0089 | 1,3,5- Trimethylbenzene -- ND 0.5 0.5 -- ug/L -- 524 2/RL
0091 1,2,4- Trimethylbenzene -~ ND 0.5 0.5 - pa/l -- 524 2/RL
0092 | sec- Butylbenzene - ND 0.5 0.5 - Hg/L - 524 2/RL
0093 | p- Isopropyltoluene -- ND 0.5 0.5 -- Ha/L -- 524 2/RL
0094 | n- Butylbenzene - ND 05 0.5 - pg/l - 524 2IRL
0096 | Naphthalene - ND 0.5 0.5 - Hg/L - 524 2/RL
0104 | Dichlorodiflucromethane - ND 0.5 0.5 -- Hg/L - 524 2/RL
0154 | 1,3 Dichloropropene - ND 0.5 0.5 - Hg/L - 524.2/RL
0055 | Chloroethane -- ND 0.5 0.5 = Hg/L - 524 2/RL
0058 | 2,2 Dichloropropane - ND 0.5 0.5 - pa/l -~ 524 2/RL
0062 | 1,1 Dichloropropene - ND 0.5 0.5 - Hg/L - 524 2/RL
0064 | Dibromomethane - ND 0.5 0.5 — pa/L -- 524 2/RL
0070 | 1,3- Dichloropropane -- ND 0.5 0.5 -- pg/L - 524 2/RL
0080 | 1,1,2,2 Tetrachloroethane - ND 0.5 0.5 - ug/C -- 524 2/RL
0082 | P-Chlorotoluene - ND 0.5 0.5 - Hg/L - 524.2/RL
0083 | m- Dichlorobenzene - ND 0.5 0.5 - Hg/L - 524 2/RL
0087 | Isopropylbenzene - ND 0:5 0.5 - Mg/l -- 524 2/RL
0088 | n- Propylbenzene - ND 0.5 0.5 - ua/L — 524 2/RL
0090 | tert- Butylbenzene - ND 0.5 0.5 - Hg/L - 524 2/RL
0097 | Hexachlorobutadiene - ND 0.5 0.5 - Mg/l - 524 2/RL
0098 | 1,2,3 Trichlorobenzene -- ND 0.5 0.5 -- ug/l -- 524.2/RL
0427 | EDB (screening) -- ND 0.5 0.5 - pa/L -~ 524 2/RL
0428 | DBCP (screening) = ND 05 0.5 = Hg/L = 524 2]RL
N/A | MTBE - ND 0.5 0.5 - pg/L -- 524 2/RL

Lab Number / Sample Number: 089 / 08889
Volatile Organic Compounds (cont)

LAB COMMENTS

* Confirmation:Include the original lab number, sample number, and collection date of original sample in either comment section.
Analysis for EDB and DBCP is screening only. Detections of EDB and DBCP are confirmed using the fumigant test panel.

--No exisiting value.

ug/L:micrograms per liter or parts per billion,

ANALYTE:The name of an analyte being tested for.

DATA QUALIFIER:A symbol or letter to denote addtional information about the result,
DOH#:Department assigned analyte number.
EXCEED MCL:(Maximum Contamination Level): Marked if the contaminant amount exceeds the MCL under chapters 246-290
and 246-291 WAC. Please contact the department's drinking water regional office in your area to determine follow-up actions.

METHODI/INITIALS:Analytical method used. / Initials of the analyst that performed the analysis.
RESULT:The |aboratory reported result.

SDRL:(State Detection Reporting Limit): The minimum reportable detection of an analyte as established by the Department

of Health

TRIGGER:The department's drinking water response level. Systems with contaminants detected at concentrations in excess of
this level may be required to take additional samples or monitor more frequently. Please contact the department's drinking water

regional office in your area for further information.




WATER

= MANAGEMENT

AR - T ABORATORIES inc.

1515 80th St. E.
Tacorma, WA 98404

(253) 531-3121

Volatile Organic Compounds
Report of Analysis

Date Collected; 11-30-2022

System Group Type: (circle one) ® B Other

Water System ID Number: 12200D

System Name; Centralia Water

Lab Number / Sample Number: 089 / 09044

County: Lewis

Sample Locations Borst Park Well #1:

Source Number(s): (list all sources if blended or composited)
S10

Sample Purpose: (check appropriate box)
[:[ RC - Routine/Compliance (satisfies monitoring requirements)
[] C - Confirmation (confirmation of chemical result)*
| - Investigative (does not satisfy monitoring requirements)
|:] O - Other (specify - does not satisfy monitoring requirements)

Date Received: 12-01-2022
Date Analyzed: 12-07-2022
Date Reported: 12-14-2022

Supervisor Initials: EL

Sample Composition: (check appropriate box)
S - Single Source
] B -Blended (list source numbers in "Source Number" field)
[] C - Composite (list source numbers in "Source Number" field)
[] D - Distribution Sample

Sample Type: (check one) Pre-treatment/Untreated (Raw)
[] Post-treatment (Finished)
[[] Unknown or Other

Sample Collected by: EAW

Phone Number: 360-330-7512

Send Report & Bill to: City of Centralia Comments:
1100 North Tower Avenue,
Centralia WA 98531

ANALYTICAL RESULTS
DOH# ANALYTE DATA |RESULTS| SDRL | TRIGGER | MCL | UNITS |EXCEEDS |METHOD/
QUALIFIER MCL? INITIALS
0045 | Vinyl chloride - ND 0.5 0.5 2 Ha/L No 524 2/RL
0046 1,1- Dichloroethylene — ND 0.5 0.5 7 Hg/L No 524 2/RL
0047 1,1,1 Trichloroethane - ND 0.5 0.5 200 pag/L No 524 2/RL
0048 | Carbon tetrachloride - ND 0.5 0.5 5 pg/L No 524 2/RL
0049 | Benzene -- ND 0.5 0.5 5 Mg/l No 524 2/RL
0050 | 1,2 Dichloroethane - ND 0.5 0.5 5 Hg/C No 624 2/RL
0051 | Trichloroethylene - ND 0.5 0.5 5 Hg/L No 524 2IRL
0052 | Para-dichlorobenzene - ND 0.5 0.5 75 Ko/l No 524 2/RL
00586 | Dichloromethane - ND 0.5 0.5 5 Mg/l No 524 2/RL
0057 | trans-1,2-Dichloroethylene = ND 0.5 0.5 100 pg/L No 524 2/RL
0060 | cis- 1,2-Dichloroethylene - ND 0.5 0.5 70 pg/L No 524.2/RL
0063 | 1,2- Dichloropropane - ND 0.5 0.5 5 Mg/l No 524 2/RL
0066 | Toluene -- ND 0.5 0.5 1000 | pg/L No 524 2/RL
0067 | 1,1,2-Trichloroethane -- ND 0.5 0.5 b ug/L No 524 2/RL
0068 | Tetrachloroethylene -- ND 0.5 0.5 5 pg/L No 524 2/RL
0071 | Monochlorobenzene - ND 0.5 0.5 100 Mg/l No 524.2/RL
0073 | Ethylbenzene -- ND 0.5 0.5 700 pg/L No 624 2/RL
0076 | Styrene - ND 0.5 0.5 100 pa/L No 524 2/RL
0084 | Ortho-Dichlorobenzene - ND 0.5 0.5 600 | po/L No 924.2/RL
0095 | 1,2,4- Trichlorobenzene - ND 0.5 0.5 70 Hg/L No 624 2/RL
0160 [ Total Xylenes - ND 0.5 0.5 10000 | pg/L No 524 2/RL
0074 | m/p Xylenes (MCL for Total) - ND 0.5 0.5 -- pg/L -- 524.2/RL
0075 | o- Xylene (MCL for Total) -~ ND 0.5 0.5 -- pg/L - 524 2/RL
0027 | Chloroform - ND 0.5 = - yg/L - 524 2/RL




DOH# ANALYTE DATA |RESULTS|SDRL | TRIGGER | MCL | UNITS |EXCEEDS |METHOD/
- . QUALIFIER MCL? INITIALS

0028 | Bromodichloromethane - ND 0.5 - - ua/l -~ 524 2/RL
0029 | Dibromochloromethane -- ND 0.5 -- - pa/l - 524.2/RL
0030 | Bromoform - ND 05 0.5 - pa/L - 524 2]RL
0031 | Total Trihalomethanes - ND -- - 80 Ha/L No 524 2/RL
0053 | Chloromethane - ND 0.5 0.5 - Mg/l -- 524 2/RL
0054 | Bromomethane - ND 0.5 0.5 - pg/L - 524 2/RL
0058 | 1,1 Dichloroethane - ND 0.5 0.5 - pa/L - 524 2/RL
0072 | 1,1,1,2-Tetrachloroethane -- ND 0.5 0.5 - pa/l - 524 .2/RL
0078 | Bromobenzene - ND 0.5 0.5 - Hg/L -- 524 2/RL
0079 | 1,2,3- Trichloropropane - ND 0.5 0.5 - Ha/L - 524.2/RL
0081 | O-Chlorotoluene - ND 0.5 0.5 -- Hg/L -- 524 2/RL
0085 | Trichlorofluoromethane -- ND 0.5 0.5 -- Mg/l -- 524 2/RL
0086 | Bromochloromethane -- ND 0.5 0.5 - ug/L - 524 2/RL
0089 | 1,3,5- Trimethylbenzene - ND 05 0.5 - Wa/ll - 524 2/RL
0091 1,2,4- Trimethylbenzene - ND 0.5 0.5 - Mg/l - 524 2/RL
0092 | sec- Butylbenzene - ND 0.5 0.5 -- Mg/l -- 524 .2/RL
0093 | p- Isopropyltoluene - ND 0.5 0.5 - Hg/L - 524 2/RL
0094 | n- Butylbenzene - ND 0.5 0.5 -- pa/L -~ 524 2/RL
0096 | Naphthalene - ND 0.5 0.5 - pg/L -- 524 2/RL
0104 | Dichlorodifluoromethane -- ND 0.5 0.5 -- pg/L - 524 2/RL
0154 | 1,3 Dichloropropene - ND 0.5 0.5 - pa/L - 524 .2/RL
0055 | Chloroethane - ND 0.5 0.5 - Mg/l - 524 2/RL
0059 | 2,2 Dichloropropane - ND 0.5 0.5 -- Mg/l -- 524 2/RL
0062 | 1,1 Dichloropropene - ND 0.5 0.5 -- ug/L - 524 .2/RL
0064 | Dibromomethane -- ND 0.5 0.5 -- Mg/l -- 524 2/RL
0070 | 1,3- Dichloropropane -- ND 0.5 0.5 -- pa/l - 524 2/RL
0080 | 1,1,2,2 Tetrachloroethane - ND 0.5 0.5 - ug/l - 524 2/RL
0082 | P-Chlorotoluene - ND 0.5 0.5 - pa/L - 524 2/RL
0083 | m- Dichlorobenzene - ND 0.5 0.5 - Hg/L - 524.2/RL
0087 | Isopropylbenzene -- ND 0.5 0.5 - Mg/l -- 524.2/RL
0088 | n- Propylbenzene - ND 0.5 0.5 -- Mg/l -- 524 2/RL
0090 | tert- Butylbenzene -- ND 0.5 0.5 - Hg/L - 524 2/RL
0097 | Hexachlorobutadiene - ND 0.5 0.5 - Ha/L - 524 2/RL
0098 | 1,2,3 Trichlorobenzene -- ND 0.5 0.5 -- pa/L - 524 2/RL
0427 | EDB (screening) -- ND 0.5 0.5 — pa/L -- 524 2/RL
0428 | DBCP (screening) - ND 05 0.5 - pa/l -- 524 2/RL
N/A MTBE - ND 0.5 0.5 -~ pg/L -- 524.2/RL

Lab Number / Sample Number: 089/ 09044
Volatile Organic Compounds (cont)
LAB COMMENTS

* Confirmation:Include the original lab number, sample number, and collection date of original sample in either comment section.
Analysis for EDB and DBCP is screening only. Detections of EDB and DBCP are confirmed using the fumigant test panel.

--No exisiting value.

dg/L:micragrams per liter or parts per billion,

ANALYTE:The name of an analyte being tested for,

DATA QUALIFIER:A symbol or letter to denote addtional information about the result.

DOH#:Department assigned analyte number.

EXCEED MCL:(Maximum Contamination Level): Marked if the contaminant amount exceeds the MCL under chapters 246-290
and 246-291 WAC. Please contact the department's drinking water regional office in your area to determine follow-up actions.
METHOD/INITIALS:Analytical method used. / Initials of the analyst that performed the analysis,

RESULT:The laboratory reported result.

SDRL:(State Detection Reporting Limit): The minimum reportable detection of an analyte as established by the Department

of Health

TRIGGER:The department's drinking water response level. Systems with contaminants detected at concentrations in excess of
this level may be required to take additional samples or monitor more frequently. Please contact the department's drinking water
regional office in your area for further information.
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= | COLIFORM BACTERIA ANALYSIS FORM
Dale Sample Collected Time Sample County

Manth Day Year '&— 3{& Bru wa ! S
Type of Water System (check only one box)

®.Group A [ Group B [ Other.
Group A and Group B Systems ~ Provide from Water Fagilities Inventory (WFIj:

i~

| DayPhone: (B4 8 ) ‘83 & -z | CellPhone: ()

Emaill: Eve. Phone: )
Send resulls to: (Print full name, address and zip code)

=3 l(.ﬂ_ﬂ__g_-_m_b.c'_ — 3 -
 Cenyu\ta Womr

- SAMPLE INFORMATION
Sample collected by (name):
—=pamy
Specific location where sample collected: Spegial Instructions or comments:

[
LA

Type of Sample (ssiect only one type of sample from types 1 through 5 beiow)
@@ outine Distribution Sample (AP) | 2. [ Repeat Sample (A/P)
Chiorinated: Yes G_ (from distribution system after unsat. routine)

Unsatisfactory routine lab number;
Chlorine Residual: Total___ Free___
e L Unsatisfactory routine collect dale:
! S | I | / /
Chiorinated: Yes_____ No
O Triggered (AFP) Chiorine Residual: Total___ Free_

[ Assessment (A/P)

4. Surface or GWI Raw Source Water Sample (Enumeration) s |
E ] E.gol O Fecal

Fillersd Yes_ __ No

; Sa)wcmmlmmmm
NASUSEONLY  DRINKING WATER RESULTS  LAB USE ONLY

[J Unsatistactory Total Coliform Present and ’P!mum
[ E.coli present [ E.coli absent

Bacterial Density Results: Total Coliform_______ /100ml. E.coff /100ml.
FecalColiform_________ /100mi, e ___ Al

Replacement Sample Required:  [] TNTC [J Sample too old
[0 sample Voume [ Damaged Container [J

5 Z4 A
Receipt Temp C*: wﬁ"” ?Zl’ﬁ&

Data 1o P Lab Use Only:
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1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

LABORATORIES mc. |

-

Chemistry - Report of Analysis

Date Collected: 12-02-2022

System Group Type: (circle one) ® B Other

Water System ID Number: 12200D

System Name: Centralia Water Dept.

Lab Number / Sample Number; 089 /09180

County: Lewis

Sample Location: Chehalis River

Source Number(s): (list all sources if blended or composited)

Sample Purpose: (check appropriate box)
[[] RC - Routine/Compliance (satisfies monitoring requirements)
[C] C - Confirmation (confirmation of chemical result)*
| - Investigative (does not satisfy monitoring requirements)

[] O - Other (specify - does not satisfy monitoring requirements)

Date Received: 12-08-2022
Date Reported: 12-15-2022

Supervisor Initials: TEL

Sample Composition: (check appropriate box)
[] S - Single Source
[] B - Blended (list source numbers in "Source Number" field)
[[] C - Composite (list source numbers in "Source Number" field)
[C] D - Distribution Sample

Sample Type: (check one) [X] Pre-treatment/Untreated (Raw)
[] Post-treatment (Finished)
[C] Unknown or Other

Sample Collected by: Charlie
Phone Number: 360-330-7512

Send Report & Bill to: City of Centralia Comments:
1100 North Tower Avenue
Centralia WA 98531
ANALYTICAL RESULTS
DOH# ANALYTE DATA |RESULT| SDRL [TRIGGER|MCL [ UNITS |EXCEED| DATE METHOD/
QUALIFIER MCL? |ANALYZED| INITIALS
0019 |Fluoride - <0.05 | 0.2 20 4.0 mg/L No [12-09-2022| 300.0/CP
NOTES:

* Confirmation: Include the original lab number, sample number, and collection date of original sample in either comment section.

-- No exisiting value.
ANALYTE: The name of an analyte being tested for.

DATA QUALIFIER: A symbol or letter to denote addtional information about the result.

DOH#: Department assigned analyte number.

EXCEED MCL: (Maximum Contamination Level): Marked if the contaminant amount exceeds the MCL under chapters 246-290
and 246-291 WAC. Please contact the department's drinking water regional office in your area to determine follow-up actions.
METHOD/INITIALS: Analytical method used. / Initials of the analyst that performed the analysis.

mg/L: milligrams per liter or parts per million.
RESULT: The laboratory reported result.

SDRL: (State Detection Reporting Limit): The minimum reportable detection of an analyte as established by the Department

of Health

TRIGGER: The department's drinking water response level. Systems with contaminants detected at concentrations in excess of
this level may be required to take additional samples or monitor more frequently. Please contact the department's drinking water

regional office in your area for further information.
LAB COMMENTS




SWATER
2= MANAGEMENT

amm. 1 ABORATORIES wc.

1515 80th St. E.
Tacoma, WA 98404

(253) 531-3121

Chemistry - Report of Analysis

Date Collected: 11-30-2022

System Group Type: (circle one) @ B Other

Water System ID Number: 12200D

System Name: Centralia Water

Lab Number / Sample Number: 089 / 09046

County: Lewis

Sample Location: Borst Park Well 1

Source Number(s); (list all sources if blended or composited)
S10

Sample Purpose: (check appropriate box)
[] RC - Routine/Compliance (satisfies monitoring requirements)
[7] C - Confirmation (confirmation of chemical resuit)*
[X] 1 - Investigative (does not satisfy monitoring requirements)
[] O - Other (specify - does not satisfy monitoring requirements)

Date Received: 12-01-2022
Date Reported: 12-22-2022

Supervisor Initials:

75

Sample Composition: (check appropriate box)
[X] s - Single Source
[C] B - Blended (list source numbers in “Source Number" field)
[] C - Composite (list source numbers in "Source Number" field)
[] D - Distribution Sample

Sample Type: (check one) [X] Pre-treatment/Untreated (Raw)
[C] Post-treatment (Finished)

[} Unknown or Other

Sample Collected by: EAW
Phone Number: 360-330-2512

Send Report & Bill to: City of Centralia Comments:
1100 North Tower Avenue
Centralia WA 98531
ANALYTICAL RESULTS
DOH#j ANALYTE DATA |RESULT| SDRL |TRIGGER|MCL| UNITS IEXCEED DATE METHOD/
QUALIFIER MCL? |ANALYZED| INITIALS
— |Ammonia Nitrogen - <0.050 | 0.050 - -- mg/L - 12-07-2022| 4500NH3F/CP
0421 |Total Organic Carbon - 0.55 0.7 - - mg/L — |12-07-2022| 5310C/CP |

NOTES:

* Confirmation: Include the original lab number, sample number, and collection date of original sample in either comment section.

- No exisiting value.
ANALYTE: The name of an analyte being tested for.

DATA QUALIFIER: A symbol or letter to denote addtional information about the result.

DOH#: Department assigned analyte number.

EXCEED MCL: (Maximum Contamination Level): Marked if the contaminant amount exceeds the MCL under chapters 246-290
and 246-291 WAC. Please contact the department's drinking water regional office in your area to determine follow-up actions.
METHOD/INITIALS: Analytical method used. / Initials of the analyst that performed the analysis.

mg/L: milligrams per liter or parts per million.
RESULT: The laboratory reported result,

SDRL;: (State Detection Reporting Limit): The minimum reportable detection of an analyte as established by the Department

of Haalth

TRIGGER: The department's drinking water response level. Systems with contaminants detected at concentrations in excess of
this level may be required to take additional samples or monitor more frequently. Please contact the department's drinking water

regional office in your area for further information.
LAB COMMENTS
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Page 1 of 1

HERBICIDES IN DRINKING WATER

Client Name: Water Management Laboratories, INC. Reference Number. 22-38553
1515 80th Street East Project: 08993737
Tacoma, WA 98404
Date Collected: 11/18/22 09:45 Field ID:
System ID Number: 12200D System Group Type: A
Lab Number: 046-75964 System Name: CENTRALIA UTILITIES
Sample Location: Borst Park Well #2 County: LEWIS
Sample Purpose: Investigative or Other Source Number: 11
Sample Composition: Single Source Multiple Sources:
Date Extracted: 515_221201 Date Received: 11/23/2022 10:56:00
Approved By: pdm Date Analyzed: 12/16/22
Authorized By: F Date; Reported: 12/29/22
'&\WMX ,,X-m Sample Type: B - Before treatment
Lawrence J Hendt‘e;n PhD Sample Collected By Charlie/ E,Wrobles"
Director of Laboratories, Vice President Sampler Phone: 3603307512
EPA Method 515.4 For State Drinking Water Compliance
i T — L T L S . T T 1 7
| DOH#  COMPOUNDS IRESULTS UNITS  |SRL | Trigger \MCL | Lab | Analyst. COMMENT
— — —_— B i A o S
i  EPA Regulated | \ ! % ! a : i
1 | | | | 1 | |
37 | 24-D 'ND iugn. 0.1 \0,1 1170 A | BFR
38 | 2.4.5- TP (SILVEX) IND wi (02 02 50 |a | &R
134 PENTACHLOROPHENOL IND | uglL 004 (004 |1 | a i BFR |
137 ;DALAPON \ND ug/t " E1 |200 | a ! | BFR |
. 139 | DINOSEB ND | uglL o2 |02 7 | a ‘ - BFR
| 140 | PICLORAM IND | ugiL 01 01 ‘500 | a \ | BFR |
| | Other I W | I ‘
| 138 ' DICAMBA 'ND | ugh 02 02 | a ! BFR |
| 225 | DCPA (ACID METABOLITES) ND | uglt o1 |01 f a | BFR |
| 135 | 2.4DB IND | ugn |1.o 1.0 } | a | BFR |
| | |
| 136 \ 245-T 'ND | ugiL |0.4 10.4 | a | BFR |
| 220 BENTAZON IND | ugit ‘0.5 05 i | a ' | BFR |
221 | DICHLORPROP 'ND Lugh 05 |05 | | a . BFR |
223 | ACIFLUORFEN IND ugh 20 20 | 8 | | BFR |
226 | 3.5 - DICHLOROBENZOIC ACID IND ‘ug.‘L ‘0.5 los | 2 | BFR
| | : | i |
; | i . | |
I ‘L | | 1 :
' | ! | | z
1 | I
| | | | | |
: | \ ! : ' i |
{ i i i | 1 | |
] | ! |
| : | \
| | ‘ ‘
‘ | 1 1 1 . \
[ I SN NN SN S S S
NOTES:
ifa compound s detectad > or = to the Slate Reporting Level, SRL, specified increased maonitoring frequencies may occur per DOH.
MCL {Maximum Contaminant Level) maximum p issible level of a cor in water ished by EPA; a blank MCL value indicates a level is not currently established.

Trigger Level. DOH Drinking Water Response level Systems with compounds detected in excess of this level are required o 1ake additional samples. Contact your regional DOH offica
ND (Neot Detected): indicates thal the parameter was not detected above the State Reporting Limit {SRL).
An *in front of the parameter name indicates it is not NELAP accradited bul it is accredited through WSDOH or USEPA Region 10

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

if you have any questions concerning this report contact Lawrence J Henderson, PhD, Director of Laboratories, Vice President, at the toll-free phone number above.

FORM: cSOC rpt
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ANALYTICAL

SYNTHETIC ORGANIC COMPOUNDS (SOC)

Client Name: Water Management Laboratories, INC.

1515 80th Street East
Tacoma, WA 98404

Microbiology/Chemistry (c}
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s OROTY 541763 464

54149 B4
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Page 1 of 2

REPORT

Reference Number: 22-38553

Project: 08993737

A
CENTRALIA UTILITIES
LEWIS

Date Collected: 11/18/22 09:45 Field 1D:
System ID Number: 12200D System Group Type:
Lab Number: 046-75964 System Name:
Sample Location: Borst Park Well #2 County:

Sample Purpose: Investigative or Other

Source Number:

11

Sample Composition: Single Source Multiple Sources:
Date Extracted: 525_221201 Date Received: 11/23/2022 10:56:00
Approved By: pdm Date Analyzed: 12/02/22
Authorized By: , Date: Reported: 12/29/22
\\i\m-u XSE,,&,.. Sample Type: B - Before treatment
Lawrence J Hend;gn, PhD Sample Collected By: Charlie/ E.Wraoblesli
Director of Laboratories, Vice President Sampler Phone: 3603307512
525.2 For State Drinking Water Compliance
!—*," i —— e ) pEEE "——v————r__—r—h——_"_'_' e e _'!:'_ T - —
| pon# | COMPOUNDS RESULTS funiTs  [SRL  Trigger IMcL TL; ‘ iAnaiyst; COMMENT
"~ EPARegulated T T 1 | J’ T |
| 33 | ENDRIN ND | uglt \0.01 0.01 |2 | a ' I mA |
34 | LINDANE (BHC - GAMMA) IND | ugit 002 (002 02  a | A
35 | METHOXYCHLOR ND | uglL 01 o ‘40 i a | MA
| 117 | ALACHLOR ND | ught 0.2 |02 2 | @ a | MA
! 119 | ATRAZINE 'ND [ ugn 0.1 0.1 i3 | a ' LM
| 120 | BENZO(AIPYRENE IND Lo |ooz |02 02 | A
124 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) ~ |ND | uglL 08 08 1400 | a | | vA
| 125 | DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) [ND Luglt 08 08 ‘5 | a | MA
126 | HEPTACHLOR |ND |uglt |0.04 0.04 ‘0‘4 ‘ a 1 | MA
127 | HEPTACHLOR EPOXIDE IND | ugit 002 002 02 | MA
| 128 | HEXACHLOROBENZENE 'ND Lugh 01 o1 1 |a MA
129 | HEXACHLOROCYCLO-PENTADIENE ~ ND Lught 01 01 50 |a | MA
133 | SIMAZINE ND uglL o007 0.07 ‘4 a | ma
. EPA Unregulated I | | i |
18  ALDRIN ND ugh 01 04 | ' a ; | M
121 | BUTACHLOR ND ugll o4 los4 | s A
123 | DIELDRIN |ND ugiL 01 |01  a | ma |
130 METOLACHLOR IND ugl 1.0 1.0 ! | a " S MA |
131 | METRIBUZIN ND wr o2 02 | a A
132 | PROPACHLOR ND | ugit 01 o1 a | R
254 = FLUORENE 'ND gL 02 02 | | a ' CMA |
179 | BROMACIL ND ugL 02 |02 | 2| mA
 State Unregulated - Other | | : | : ‘
190 | TERBACIL 'ND vl 0.1 j ' a | vA |
T T e—— I I PR RS AN NS (S S R -
%unﬂ is detected > or = 1o the State Reporling Level, SRL, specified increased monitoning frequencies may occur per DCH.
MCL (Maximum Contaminant Level) maximum permissible level of a contaminant in waler established by EPA; a blank MCL value indicates a fevel is not currently established.
Trigger Level. DOH Drinking Waler Response level Systems with compounds detected in excess of this {evel are required to take additional samples Contact your regional DOH office.

was not d above the State Reporting Limit (SRL)
ol NELAP accradited but It is accredited through WSDOH or USEPA Region 10

rwise stated in writing, and relate only to these

ND {Not Detected): indi that the p
An " in front of the parameter name indicates it is

These test results meet all the requirements of NELAC, unless othel
ifyou have any questions conceming this report contact Lawrence J Henderson,
FORM cSOC fpt

samples.

PhD, Director of Laboratories, Vice President, at the toll-free phone number above.




Reference Number. 22-38553
Lab Number: 046-75964
Report Date: 12/28/22 922

ANALYTICAL

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

Page 2 of 2

—= o —T ] "‘;"'ﬁ"" T [ T T — 1
i DOH# | COMPOUNDS RESULTS {UNITS ‘ISRL | Trigger (MCL | Lab | | Analyst| COMMENT \
S S - B O L B e O
| 208 EPTC ND | uglt '0.1 | [ 2 { | MA T ]

| i i 1

| 218 MOLINATE ND ugt 01 | g la | A | |
| 232 | 44-DDD ND ugt 01| ' a i CMA i
| 233 44-DDE [ND ugi. 01! [ a § va
234 44DDT ND ugl 0.1 | | a | L ma
| 261 | DIMETHYL PHTHALATE IND | ugn. 1o | ; | a | MA
| 243 TRIFLURALIN ND | ugiL 01| | a A |
244 | ACENAPHTHYLENE ND uglL 02 | i | a L ma
| 248 | ANTHRACENE IND | uglt 02 | a ma _
| 247 | BENZO(AIANTHRACENE ND gL 02| ‘ | a MA |
| 248 | BENZO(B)FLUORANTHENE IND | ugL 0z | ; a | mA |
| 250 | BENZOKKIFLUORANTHENE ND oL 02 | s A |

251 1 CHRYSENE IND ugit 02 ‘, o | ma ‘ 5
| 253 FLUORANTHENE ND | uglt o2 _ | a i MA | ;

256 | PHENANTHRENE ND gt 02 . mA

257  PYRENE IND | uglt 02 | ! 8 \ ‘ MA |

258 | BENZYL BUTYL PHTHALATE IND lugiL 1.0 ‘ | a ‘ MA |

259 | DI-N-BUTYL PHTHALATE ND g 1.0 \ ; | a . ‘ MA |

260 | DIETHYL PHTHALATE 'ND ‘|ugfL 1.0 | { | a MA
. i : ; \ 1 ‘ !

. s ' - \ | ‘ :

| . ' ‘ _ ,

| | ' f | o ' :
‘ . ! .

| | ‘

‘ I | | ' |
| ! \ ‘ 3 } ‘ |
4 | | i : E | | ‘

| | | AR S

! ‘ | ' |

| | \ '
- \ 1

¢ | |
| | | i
| | | |

‘ 1

| | | | {

! ‘ \ . ‘ . ‘ |
| | \ ‘ | | |

| ] o |
{ | i | \ !
| i | ‘ |
1 ‘ | | | !
| | 1 |
i ! ‘ ‘ ‘ ! |
. } ; ;
| i l ‘ - » =
| ' E | | | '
‘ : | | | |
| | i | :
| | \ ; | | ‘
| 5 : | | | !
‘ | i | | I i
i ‘ ! | | ‘ |
| | |
! | | | | 1 |
| ! | ' | '

| | | i
L S s R S B |
NOTES:
| & compound is detected > or = to tha Stale Rep Level, SRL, spacified increased ing freq ies may occur per DOH
MCL (I i Cor Level) i permissible level of a i in water ‘byEPA‘lbil’\iMCLvlluuil‘imlusﬂllv.! is not currently established

Trigger Level: DOH Dnnking Water Response level. Systems with compounds detected in excess of this level are required to lake additional sampies. Contact your regional DOH office
ND (Not Detecled). indicates that the parameter was not dstected above the State Reporting Limit (SRL)
An ™ in lront of the parameter name indicates it is not NELAP accredited but It is acoredited through WSDOH or WUSEPA Region 10

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

FORM: ¢SOC pt




Burlington, WA Comorate Laboratory (2} Portland, OR McrbiciogywChemistry {c)
1620 S Wainut 5t - Bus 503 882 79

shgion WA 38233 800.755.9295 + 350 57 1400 9725 SW Commers Or Sta AZ « Wisonviia QRS/
Bellingham, WA wirobiology (b) Corvallis, OR Mcrobiology/Chemistry (d)
X rcham D Sa 4 - Sellngha WA BE226 B0 TS 112 €180 NE Cwdla Bivd, St 13 voslis OR 87330 547 753 4346
Bend, OR Meubobogy(e)
ANALYT‘CAL AT Empee Bvd Ste 4 - Bena DR S7T01 - 3416308425
Page 1 of 1
Ciient Name: Water Management Laboratories, INC. Reference Number: 22-38553
1515 80th Street East Project: 08993737
Tacoma, WA 98404
Date Collected: 11/18/22 09:45 Field ID:
System ID Number: 12200D System Group Type: A
Lab Number: 046-75964 System Name: CENTRALIA UTILITIES
Sample Location: Borst Park Well #2 County: LEWIS
Sample Purpose: investigative or Other Source Number: 11
Sample Composition: Single Source Multiple Sources:
Date Extracted: 508_221201 Date Received: 11/23/2022 10:56:00
Approved By: pdm Date Analyzed: 12/01/22
Authorized By: g Date: Reported: 12/29/22
‘i‘“‘“*‘- X .'\,,\ Sample Type: B - Before treatment
Lawrence J Henderson, PhD Sample Collected By: Charlie/ E,Wroblesli
Director of Laboratories, Vice President Sampler Phone: 3603307512
EPA Method 508.1 For State Drinking Water Compli
—_— j : i — 1= o
| DOH# | COMPOUNDS RESULTS | UNITS  |SRL  Trigger MCL |tab | Analyst COMMENT
r—-*f—l— e A =1 — —= —
\ | PCBs/Toxaphene E E _ i | | { |
| 35 TOXAPHENE . ND w1 3 e |
; 122 | CHLORDANE, TECHNICAL IND fugh }0.2 (0.2 |2 | a ' VA
i | - . ' ‘ ‘ |
; | EPA Unregulated . i | i } ‘ | i ‘
| 173 | AROCLOR 1221 ND | ught 20 20 i | a i MA |
| 174 | AROCLOR 1232 ND | ugl. 05 |05 " | a A
175 AROCLOR 1242 IND | ught o3 (03 | a Lva |
| 176 | AROCLOR 1248 'ND gl 01 joa | e v
Y/ imocmmm ND uglL 01 |01 ,‘ | a A
| 178 | AROCLOR 1260 ND g, 02 lo2 | . A |
. 180 | AROCLOR 1016 ND L |o08 (008 | & A |
| 153 | PCBS (Total Aroclors) ND ught ‘0,2 05 | a | A
| | | [ R R T R A
7 ! ; s | | | L
} % % i ; \
i ! s . | _ | | | ‘
| | | | T | | |
| | | | | ‘ ‘ I |
I ! | | | |
o | I
| | | ! I |
| ‘ ' w | 1 '
| | | ; ; | .
| | : | | ‘ |
1 | | | l !
| | | : i |
| | i | | i | | |
o I
S S e U N | T-Seee-Suees ; [ A S S S S E—— =

\f a compound is detected > or = fo the State Reporting Level, SRL, specified increased monitoning frequencies may ocour per DOH.
MCL (Maximum Contaminani Leval) maximum permissible level of a contaminant in waler established by EPA, a biank MCL vaiue indicates a level is not currently established.

Trigger Levet. DOH Drinking Water Response level Syslems with compounds detected in excess of this leve! are required lo take additional samples. Contact your regional DOH office
ND (Mot Detectsd). indi that the pi was not o d above the State Reporting Limit (SRL).
An *in front of the parameter name indicates it is not NELAP accredited but it is accredited through WSDOH or USEPA Regian 10

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

If you have any questions concerning this report cantact Lawrence J Henderson, PhD, Director of Laboratories, Vice President, at the toll-free phone number above.

FORM. cSOC.mpt




ANALYTICAL Page 1 of 1

QUALITY CONTROL REPORT
SURROGATE REPORT

Reference Number: 22-38553
Report Date: 12/29/22

Lab No Analyte Result Qualifier Units Method Limit
508_221201
75964 TETRACHLORO-M-XYLENE (SURR) 83 % 508.1 Acceptance Limits 70%-130%
515_221201
75964 2,4 - DCAA (SURR) 83 % 5154 Acceptance Range is 70 - 130%
525_221201
75964 1,3-DIMETHYL-2-NITROBENZENE (Surr) 95 % 525.2 Acceptance Range is 70% to 130%
PYRENE-D10 (Surr) 102 % Acceptance Range is 70% to 130%
PERYLENE-D12 (Surr)* 99 % Acceptance Range is 70% to 130%
TRIPHENYLPHOSPHATE (Surr) 100 % Acceptance Range is 70% to 130%
*Notation:

A surrogate is a pure compound added to a sample in the laboratory just before processing so that the overall efficiency of a meA surrogate is a pure compound added to a sample in the &

The Acceptance Limits (or Control Limits) approximate a 99% confidence interval around the mean recovery.,
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ANALYTICAL

SAMPLE INDEPENDENT

Page 1 of 6

QUALITY CONTROL REPORT
Reference Number: 22-38553
Report Date:  12/29/22
True % Qc Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Laboratory Fortified Blank
508_221201 0 CHLORDANE, TECHNICAL 0.21 0.2 ug/L 508.1 105 70-130 LFB
515_221201 0 245-T 0.464 0.5 ug/L 515.4 93 70-130 LFB
0 DCPA (ACID METABOLITES) 0.465 0.5 ug/L 5154 93 70-130 LFB
0 DICAMBA 0.535 0.5 ug/L 5154 107 70-130 LFB
0 24-D 0477 0.5 ug/L 5154 95 70-130 LFB
0 24,5-TP (SILVEX) 0.460 05 ug/L 5154 92 70-130 LFB
0 DINOSEB 0.471 0.5 ug/L 515.4 94 70-130 LFB
0 PENTACHLOROPHENOL 0.474 0.5 ug/L 515.4 95 70-130 LFB
0 PICLORAM 0.440 0.5 ug/L 5154 88 70-130 LFB
1 24DB 24 2.5 ug/L 5154 96 70-130 LFB
1 245-T 25 25 ug/L 515.4 100 70-130 LFB
1 3,5 - DICHLOROBENZOIC ACID 2.5 25 ug/L 5154 100 70-130 LFB
1 ACIFLUORFEN 25 25 ug/L 5154 100 70-130 LFB
1 BENTAZON 24 25 ug/L 5154 96 70-130 LFB
1 DCPA (ACID METABOLITES) 25 25 ug/L 5154 100 70-130 LFB
1 DICAMBA 24 2/5 ug/L 5154 96 70-130 LFB
1 DICHLORPROP 24 25 ug/L 5154 96 70-130 LFB
124-D 25 25 ug/L 5154 100 70-130 LFB
1 2,4,5-TP (SILVEX) 2.4 25 ug/L 515.4 96 70-130 LFB
1 DALAPON 25 25 ug/L 515.4 100 70-130 LFB
1 DINOSEB 25 25 ug/L 515.4 100 70-130 LFB
1 PENTACHLOROPHENOL 26 25 ug/L 5154 104 70-130 LFB
1 PICLORAM 26 25 ug/L 515.4 104 70-130 LFB
525_221201 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 93 % 525.2 70-130 LFB
0 44-DDD 1.18 1 ug/L 525.2 118 70-130 LFB
0 4,4-DDT 1.33 1 ug/L 525.2 133 70-130 HR LFB
0 ACENAPHTHYLENE 0.73 1 ug/L 525.2 73 70-130 LFB
0 ANTHRACENE 0.75 1 ug/L 525.2 75 70-130 LFB
0 BENZO(A)ANTHRACENE 0.96 1 ug/L 525.2 96 70-130 LFB
0 BENZO(B)FLUORANTHENE 0.99 1 ug/L 5252 99 70-130 LFB
0 BENZO(K)FLUORANTHENE 0.96 1 ug/L 525.2 96 70-130 LFB
0 BENZYL BUTYL PHTHALATE 1.13 1 ug/L 525.2 113 70-130 LFB
0 CHRYSENE 0.85 1 ug/L 525.2 85 70-130 LFB
0 DIETHYL PHTHALATE 0.98 1 ug/L 525.2 98 70-130 LFB
0 DIMETHYL PHTHALATE 0.95 1 ug/L 525.2 95 70-130 LFB
0 DI-N-BUTYL PHTHALATE 1.03 1 ug/L 525.2 103 70-130 LFB
o EPTC 0.96 1 ug/L 5252 96 70-130 LFB
0 FLUORANTHENE 0.99 1 ug/L 525.2 99 70-130 LFB
0 MOLINATE 0.93 1 ug/L 525.2 93 70-130 LFB
0 PHENANTHRENE 0.92 1 ug/L 525.2 92 70-130 LFB
0 PYRENE 0.89 1 ug/L 525.2 89 70-130 LFB
0 TERBACIL 1.15 1 ug/L 525.2 115 70-130 LFB
0 TRIFLURALIN 1.03 1 ug/L 525.2 103 70-130 LFB
*Notation:

% Recavery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with solls/solids.

FORM: QCIndependentd.rpt



Page 2 of 6

ANALYTICAL
SAMPLE INDEPENDENT
QUALITY CONTROL REPORT
Reference Number: 22-38553
Report Date: 12/29/22
True % Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Laboratory Fortified Blank

525_221201 0 ALDRIN 0.70 1 ug/L 5252 70 70-130 LFB
0 BROMACIL 1.04 1 ug/L 525.2 104 70-130 LFB

0 BUTACHLOR 1.18 1 ug/L 525.2 118 70-130 LFB

0 DIELDRIN 0.92 1 ug/L 525.2 92 70-130 LFB

0 FLUORENE 0.93 1 ug/L 5252 93 70-130 LFB

0 METOLACHLOR 1.10 1 ug/L 5252 110 70-130 LFB

0 METRIBUZIN 0.89 1 ug/L 525.2 89 70-130 LFB

0 PROPACHLOR 1.05 1 ug/L 525.2 105 70-130 LFB

0 ALACHLOR 2.27 2 ug/L 525.2 114 70-130 LFB

0 ATRAZINE 2.26 2 ug/L 525.2 113 70-130 LFB

0 BENZO(A)PYRENE 0.95 1 ugl/L 525.2 95 70-130 LFB

0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) 1.00 1 ug/L 525.2 100 70-130 LFB

0 DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) 1.19 1 ug/L 525.2 119 70-130 LFB

0 ENDRIN 1.12 1 ug/L 5252 112 70-130 LFB

0 HEPTACHLOR 1.25 1 ug/L 5252 125 70-130 LFB

0 HEPTACHLOR EPOXIDE 0.90 1 ug/L 5252 90 70-130 LFB

0 HEXACHLOROBENZENE 0.96 1 ug/L 525.2 96 70-130 LFB

0 HEXACHLOROCYCLO-PENTADIENE 0.88 1 ug/L 525.2 88 70-130 LFB

0 LINDANE (BHC - GAMMA) 0.92 1 ug/L 5252 92 70-130 LFB

0 METHOXYCHLOR 1.25 1 ug/L 525.2 125 70-130 LFB

0 SIMAZINE 1.01 1 ug/L 525.2 101 70-130 LFB

*Notation:

Recovery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QCindependentd.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 3 of 6

QUALITY CONTROL REPORT
Reference Number: 22-38553
Report Date:  12/29/22
True % Qc Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Low-Level Lab Fortified Blank
515_221201 0 24DB 0.509 0.5 ug/L 515.4 102 50-150 LLFB
0 245-T 0.105 0.1 ug/L 5154 105 50-150 LLFB
0 3,5- DICHLOROBENZOIC ACID 0.582 0.5 ug/L 515.4 116 50-150 LLFB
0 ACIFLUORFEN 0.484 0.5 ug/L 515.4 97 50-150 LLFB
0 BENTAZON 0.533 0.5 ug/L 515.4 107 50-150 LLFB
0 DCPA (ACID METABOLITES) 0.118 0.1 ug/L 5154 118 50-150 LLFB
0 DICAMBA 0.085 0.1 ug/L 5154 85 50-150 LLFB
0 DICHLORPROP 0.492 0.5 ug/L 515.4 98 50-150 LLFB
0 24-D 0.102 0.1 ug/L 5154 102 50-150 LLFB
0 24,5-TP (SILVEX) 0.115 0.1 ug/L 515.4 115 50-150 LLFB
0 DALAPON 0.457 0.5 ug/L 5154 91 50-150 LLFB
0 DINOSEB 0.100 0.1 ug/L 5154 100 50-150 LLFB
0 PENTACHLOROPHENOL 0.083 0.1 ug/L 515.4 83 50-150 LLFB
0 PICLORAM 0.117 0.1 ug/L 5154 17 50-150 LLFB
1 PENTACHLOROPHENOL 0.043 0.04 ug/L 5154 108 50-150 LLFB
525_221201 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 94 % 525.2 50-150 LLFB
0 4,4-DDD 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 4,4-DDT 0.12 0.1 ug/L 5252 120 50-150 LLFB
0 ACENAPHTHYLENE 0.08 0.1 ug/L 525.2 80 50-150 LLFB
0 ANTHRACENE 0.07 0.1 ug/L 525.2 70 50-150 LLFB
0 BENZO(A)JANTHRACENE 0.10 0.1 ug/L 5252 100 50-150 LLFB
0 BENZO(B)FLUORANTHENE 0.09 0.1 ug/L 5252 90 50-150 LLFB
0 BENZO(K)FLUORANTHENE 0.07 0.1 ug/L 525.2 70 50-150 LLFB
0 BENZYL BUTYL PHTHALATE 0.55 0.5 ug/L 5252 110 50-150 LLFB
0 CHRYSENE 0.08 0.1 ug/L 5252 80 50-150 LLFB
0 DIETHYL PHTHALATE 0.10 0.1 ug/L 5252 100 50-150 LLFB
0 DIMETHYL PHTHALATE 0.08 0.1 ug/L 5252 80 50-150 LLFB
0 DI-N-BUTYL PHTHALATE 0.1 0.1 ug/L 5252 110 50-150 LLFB
o EPTC 0.10 0.1 ug/L 5252 100 50-150 LLFB
0 FLUORANTHENE 0.08 0.1 ug/L 5252 80 50-150 LLFB
0 MOLINATE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 PHENANTHRENE 0.1 0.1 ug/L 525.2 110 50-150 LLFB
0 PYRENE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 TERBACIL 0.10 0.1 ug/L 5252 100 50-150 LLFB
0 TRIFLURALIN 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 ALDRIN 0.11 0.1 ug/L 5252 110 50-150 LLFB
0 BROMACIL 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 BUTACHLOR 0.17 0.1 ug/L 525.2 170 50-150 HR LLFB
0 DIELDRIN 0.10 0.1 ugl/L 5252 100 50-150 LLFB
o FLUORENE 0.09 01 ug/L 525.2 90 50-150 LLFB
0 METOLACHLOR 0.10 0.1 ug/L 525.2 100 50-150 LLFB
0 METRIBUZIN 0.06 0.1 ug/L 525.2 60 50-150 LLFB
0 PROPACHLOR 0.10 0.1 ug/L 5252 100 50-150 LLFB
“Notation:

% Recovery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with solls/solids.

FORM: QCIndependent4.rpt



Page 4 of 6

ANALYTICAL
Reference Number: 22-38553
Report Date:  12/29/22
True % Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Low-Level Lab Fortified Blank
525_221201 0 ALACHLOR 0.21 0.2 ug/L 525.2 105 50-150 LLFB
0 ATRAZINE 0.25 0.2 ug/L 525.2 125 50-150 LLFB
0 BENZO(A)PYRENE 0.08 0.1 ug/L 525.2 80 50-150 LLFB
0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) 0.42 0.5 ug/L 525.2 84 50-150 LLFB
0 DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) 0.51 0.5 ug/L 525.2 102 50-150 LLFB
0 ENDRIN 0.13 0.1 ug/L 5252 130 50-150 LLFB
0 HEPTACHLOR 0.11 0.1 ug/L 525.2 110 50-150 LLFB
0 HEPTACHLOR EPOXIDE 0.12 01 ug/L 525.2 120 50-150 LLFB
0 HEXACHLOROBENZENE 0.09 0.1 ug/L 5252 90 50-150 LLFB
0 HEXACHLOROCYCLO-PENTADIENE 0.06 0.1 ug/L 525.2 60 50-150 LLFB
0 LINDANE (BHC - GAMMA) 0.11 0.1 ug/L 525.2 110 50-150 LLFB
0 METHOXYCHLOR 0.11 0.1 ug/L 525.2 110 50-150 LLFB
0 SIMAZINE 0.08 0.1 ug/L 525.2 80 50-150 LLFB
*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QCIndependentd.rpt



Page 5 of 6

ANALYTICAL
SAMPLE INDEPENDENT
QUALITY CONTROL REPORT
Reference Number: 22-38553
Report Date:  12/29/22
True % Qc Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Method Blank
508_221201 0 AROCLOR 1016 ND ug/L 508.1 0-0 MB
0 AROCLOR 1221 ND ug/L 508.1 0-0 MB
0 AROCLOR 1232 ND ug/L 508.1 0-0 MB
0 AROCLOR 1242 ND ug/L 508.1 0-0 MB
0 AROCLOR 1248 ND ug/L 508.1 00 MB
0 AROCLOR 1254 ND ug/L 508.1 00 MB
0 AROCLOR 1260 ND ug/L 508.1 00 MB
0 CHLORDANE, TECHNICAL ND ug/L 508.1 0-0 MB
0 TOXAPHENE ND ug/L 508.1 0-0 MB
515_221201 0 24DB ND ug/L 515.4 0-0 MB
0 245-T ND ug/L 5154 0-0 MB
0 3,5- DICHLOROBENZOIC ACID ND ug/L 515.4 0-0 MB
0 ACIFLUORFEN ND ug/L 515.4 0-0 MB
0 BENTAZON ND ug/L 515.4 00 MB
0 DCPA (ACID METABOLITES) ND ug/L 5154 0-0 MB
0 DICAMBA ND ug/L 5154 0-0 MB
0 DICHLORPROP ND ug/l 515.4 00 MB
024-D ND ug/L 5154 0-0 MB
0 2,4,5-TP (SILVEX) ND ug/L 515.4 0-0 MB
0 DALAPON ND ug/L 5154 00 MB
0 DINOSEB ND ug/L 515.4 0-0 MB
0 PENTACHLOROPHENOL ND ug/L 515.4 0-0 MB
0 PICLORAM ND ugl/L 5154 00 MB
525_221201 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 93 % 5252 70-130 MB
0 4,4-DDD ND ug/L 5252 0-0 MB
0 4,4-DDE ND ug/L 525.2 0-0 MB
0 44-DDT ND ug/L 525.2 0-0 MB
0 ACENAPHTHYLENE ND ug/L 525.2 0-0 MB
0 ANTHRACENE ND ug/L 525.2 00 MB
0 BENZO(A)ANTHRACENE ND ug/L 525.2 0-0 MB
0 BENZO(B)FLUORANTHENE ND ug/L 525.2 0-0 MB
0 BENZO(K)FLUORANTHENE ND ug/L 5252 0-0 MB
0 BENZYL BUTYL PHTHALATE ND ug/L 5252 00 MB
0 CHRYSENE ND ug/L 525.2 0-0 MB
0 DIETHYL PHTHALATE ND ug/L 525.2 00 MB
0 DIMETHYL PHTHALATE ND ug/L 5252 0-0 MB
0 DI-N-BUTYL PHTHALATE ND ug/L 525.2 0-0 MB
0o EPTC ND ug/L 525.2 0-0 MB
0 FLUORANTHENE ND ug/L 525.2 0-0 M8
0 MOLINATE ND ug/L 525.2 0-0 MB
0 PHENANTHRENE ND ug/L 525.2 0-0 MB
0 PYRENE ND ugl/L 525.2 0-0 MB
0 TERBACIL ND ug/L 525.2 0-0 MB
*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100
NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance anly when reported with soils/solids.

FORM: QClIndependentd.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 6 of 6

QUALITY CONTROL REPORT
Reference Number: 22-38553
Report Date:  12/29/22
True % Qc Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Method Blank
525_221201 0 TRIFLURALIN ND ug/L 525.2 0-0 MB
0 ALDRIN ND ug/L 525.2 0-0 MB
0 BROMACIL ND ug/L 525.2 0-0 MB
0 BUTACHLOR ND ug/L 525.2 0-0 MB
o DIELDRIN ND ug/L 525.2 0-0 MB
0 FLUORENE ND ug/L 525.2 0-0 MB
0 METOLACHLOR ND ug/L 5252 0-0 MB
0 METRIBUZIN ND ug/L 5252 0-0 MB
0 PROPACHLOR ND ug/L 525.2 0-0 MB
0 ALACHLOR ND ug/L 525.2 0-0 MB
0 ATRAZINE ND ug/L 525.2 0-0 MB
0 BENZO(A)PYRENE ND ug/L 525.2 0-0 MB
0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) ND ug/L 525.2 0-0 MB
0 DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) ND ug/L 525.2 0-0 MB
0 ENDRIN ND ug/L 525.2 0-0 MB
0 HEPTACHLOR ND ug/L 5252 0-0 MB
0 HEPTACHLOR EPOXIDE ND ug/L 525.2 0-0 MB
0 HEXACHLOROBENZENE ND ug/L 525.2 0-0 MB
0 HEXACHLOROCYCLO-PENTADIENE ND ug/L 525.2 0-0 MB
0 LINDANE (BHC - GAMMA) ND ug/L 525.2 0-0 MB
0 METHOXYCHLOR ND ug/L 525.2 0-0 MB
0 SIMAZINE ND ug/L 5252 00 MB
*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QCIndependentd.rpt



Qualifier Definitions Reference Number: 22-38553
Report Date:  12/29/22
Qualifier Definition
HR High QCS recovery due to increased detector response No sample dectections, therefore, no

further action taken for this analysis set.

M1 Matrix spike recovery was high; the associated blank spike recovery was acceptable. Matrix bias
indicated.

Note: Some qualifier definitions found on this page may pertain to results or QC data which are not printed with this report.
FORM: QualifierDefs



Portland, OR Micrabiology/Chemistry (c)
8725 SW Commerce Cr Ste A2 - Wisonville, OR 87070 - 503.682.7802

Burlington, WA Comorate Laboratory (a)
1625'S Walnut S: - Burfinglon. WA 98233 - 800,755.8285 - 360.757.1400

Bellingham, WA Microbiology (b)
808 Orchard Dr Ste 4 - Bellingham, WA 98225 - 360.715.1212

Corvallis, OR Microbiology/Chemistry (d)
1100 NE Circie Bivd. Ste 130 - Corvallis, OR 97330 - 541.753.4846

Bend, OR wicrobiology (e)
20332 Empire Bivd Ste 4 - Bend, OR 97701 - 541 639.8425

ANALYTICAL

Page 1 of 1

HERBICIDES IN DRINKING WATER

Client Name: Water Management Laboratories, INC.

1515 80th Street East
Tacoma, WA 98404

11/30/22 14:15

Reference Number: 22-39568
Project: 08993746

Date Collected: Field ID: 08993746

System ID Number: 12200D System Group Type: A
Lab Number: 046-77801 System Name: CENTRALIA UTILITIES
Sample Location: Borst Park Well #1 County: LEWIS
Sample Purpose: Investigative or Other Source Number: 10

Sample Composition:

Single Source

Multiple Sources:

Date Extracted: 515_221213 Date Received: 12/6/2022 10:48:004
Approved By: nml,pdm Date Analyzed: 12/16/22
Authorized By: Date: Reported: 1/20/23
&mm,, Sﬁﬁw\ Sampie Type: B - Before treatment
Sample Collected By: EAW

Lawrence J Henderson, PhD

Director of Laboratories, Vice President Sampler Phone: 360-330-2512

EPA Method 515.4 For State Drinking Water Compliance

DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger |MCL Lab Analystf COMMENT
EPA Regulated
37 | 24-D ND ug/t 0.1 0.1 70 a BFR
38 | 24,5 - TP (SILVEX) ND ug/L 0.2 0.2 50 a BFR
134 | PENTACHLOROPHENOL ND ug/L 0.04 0.04 1 a BFR
137 | DALAPON ND ug/L 1 1 200 a BFR
139 | DINOSEB ND ug/L 0.2 0.2 7 a BFR
140 | PICLORAM ND ug/L 0.1 0.1 500 a BFR
Other
138 | DICAMBA ND ug/L 0.2 0.2 a BFR
225 | DCPA (ACID METABOLITES) ND ug/L 0.1 0.1 a BFR
135 | 24 DB ND ug/L 1.0 1.0 a BFR
136 | 245-T ND ug/L 0.4 0.4 a BFR
220 | BENTAZON ND ug/L 05 0.5 a BFR
221 | DICHLORPROP ND ug/L 0.5 0.5 a BFR
223 | ACIFLUORFEN ND ug/L 2.0 2.0 a BFR
226 | 3,5 - DICHLOROBENZOIC ACID ND ug/t 0.5 0.5 a BFR
NOTES:

If a compound is detected > or = to the State Reporting Level, SRL, specified increased monitoring frequencies may occur per DOH.
MCL (Maximum Contaminant Level) maximum permissible level of a inant in water ished by EPA; a blank MCL value indicates a level is not currently established.

Trigger Level: DOH Drinking Water Response level. Systems with compounds detected in excess of this level are required to take additional samples. Contact your regional DOH office.
ND (Not Detected): indicates that the parameter was not detected above the State Reporting Limit (SRL).
An * in front of the parameter namme indicates it is not NELAP accredited but it is accredited through WSDOH or USEPA Region 10.

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.
If you have any questions concerning this report contact Lawrence J Henderson, PhD, Director of Laboratories, Vice President, at the toll-free phone number above.
FORM: ¢SOC.rpt



Portland, OR Microbiology/Chemistry (c)
9725 SW Cormerce Cr Ste AZ - Viisonville. OR 97070 - §03.682.7862

Burlington, WA Corporate Laboratory (a)
1620 S Walnut S: - Burfinglon. WA 88233 - 800.755.9295 » 360.757.1400

Corvallis, OR Microbiology/Chemistry (d)
1100 NE Circle Bivd. Ste 130 - Corvalfis, OR 97330 - 541.753 4945

Bend, OR Microbiology (e)
20332 Empire Bivd Ste 4 - Bend, OR 97701 - 541.639 8425

Bellingham, WA uicrobioiogy (b)
805 Orchard Dr Ste 4 - Belfingham, WA 98225 - 360.715.1212

ANALYTICAL

Page 1 of 2

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

Client Name: Water Management Laboratories, INC.

1515 80th Street East
Tacoma, WA 98404

Reference Number:

22-39568
Project: 08993746

Date Collected: 11/30/22 14:15 Field ID: 08993746
System ID Number: 12200D System Group Type: A
Lab Number: 046-77801 System Name: CENTRALIA UTILITIES
Sample Location: Borst Park Well #1 County: LEWIS
Sample Purpose: Investigative or Other Source Number: 10

Sample Composition:

Single Source

Multiple Sources:

Date Extracted: 525 221213 Date Received: 12/6/2022 10:48:004
Approved By: nml,pdm Date Analyzed: 12/15/22
Authorized By: Date: Reported: 1/20/23
&QMW S »&M\ Sample Type: B - Before treatment
Sample Coliected By: EAW

Lawrence J Henderson, PhD

Director of Laboratories, Vice President Sampler Phone: 360-330-2512

EPA Method 525.2 For State Drinking Water Compliance

DOH# | COMPOUNDS RESULTS |UNITS SRL |Trigger |MCL |Lab Analysf COMMENT
EPA Regulated
33 | ENDRIN ND ug/L 0.01 0.01 2 a MA
34 | LINDANE (BHC - GAMMA) ND ug/L 0.02 |(0.02 0.2 a MA
35 | METHOXYCHLOR ND ug/L 0.1 0.1 40 a MA
117 | ALACHLOR ND ug/L 0.2 0.2 2 a MA
118 | ATRAZINE ND ug/L 0.1 0.1 3 a MA
120 | BENZO(APYRENE ND ug/L 0.02 |(0.02 0.2 a MA
124 | D(2-ETHYLHEXYL)-ADIPATE(DEHA) ND ug/L 0.6 0.6 400 a MA
125 | DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) [ND ug/L 0.6 0.6 6 a MA
126 | HEPTACHLOR ND ug/L 0.04 |(0.04 0.4 a MA
127 | HEPTACHLOR EPOXIDE ND ug/L 0.02 0.02 0.2 a MA
128 | HEXACHLOROBENZENE ND ug/L 0.1 0.1 1 a MA
129 | HEXACHLOROCYCLO-PENTADIENE ND ug/L 0.1 0.1 50 a MA
133 | SIMAZINE ND ug/L 0.07 {0.07 4 a MA
EPA Unregulated
118 | ALDRIN ND ug/L 0.1 0.1 a MA
121 | BUTACHLOR ND ug/L 04 04 a MA
123 | DIELDRIN ND ug/L 0.1 0.1 a MA
130 | METOLACHLOR ND ug/L 1.0 1.0 a MA
131 | METRIBUZIN ND ug/L 0.2 0.2 a MA
132 | PROPACHLOR ND ug/L 0.1 0.1 a MA
254 | FLUORENE ND ug/L 0.2 0.2 a MA
179 | BROMACIL ND ug/L 0.2 0.2 a MA
State Unregulated - Other
190 | TERBACIL ND ugiL 0.1 a MA
NOTES:

If a compound is detected > or = to the State Reporting Level, SRL, specified increased monitoring frequencies may occur per DOH.
MCL (Maximum Contaminant Level) maximum permissible level of a inant in water ished by EPA; a blank MCL value indicates a level is not currently established.

Trigger Level: DOH Drinking Water level. Sy with p d d in excess of this level are required to take additional samples. Contact your regional DOH office.

ND (Not Detected): indicates that the parameter was not detected above the State Reporting Limit (SRL).

An * in front of the parameter name indicates it is not NELAP accredited but it is accredited through WSDOH or USEPA Region 10.

These test resuits meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

If you have any questions concerning this report contact Lawrence J Henderson, PhD, Director of Laboratories, Vice President, at the toll-free phone number above.
FORM: cSOC.rpt
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ANALYTICAL

Reference Number: 22-39568

Lab Number: 046-77801
Report Date: 1/20/23 16:37

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

Page 2 of 2

DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger |MCL Lab Analystt COMMENT
208 | EPTC ND ug/t. 0.1 a MA
218 | MOLINATE ND ug/L 0.1 a MA
232 | 4,4-DDD ND ug/L 0.1 a MA
233 | 4,4-DDE ND ug/L 0.1 a MA
234 | 44-DDT ND ug/L 0.1 a MA
261 | DIMETHYL PHTHALATE ND ug/t 1.0 a MA
243 | TRIFLURALIN ND ug/L 0.1 a MA
244 | ACENAPHTHYLENE ND ug/L 0.2 a MA
246 | ANTHRACENE ND ug/L 0.2 a MA
247 | BENZO(AJANTHRACENE ND ug/L 0.2 a MA
248 | BENZO(B)FLUORANTHENE ND ugiL 0.2 a MA
250 | BENZO(K)FLUORANTHENE ND ug/t 0.2 a MA
251 | CHRYSENE ND ug/L 0.2 a MA
253 | FLUORANTHENE ND ug/L 0.2 a MA
256 | PHENANTHRENE ND ug/L 0.2 a MA
257 | PYRENE ND ug/L 0.2 a MA
258 | BENZYL BUTYL PHTHALATE ND ug/L 1.0 a MA
259 | DI-N-BUTYL PHTHALATE ND ug/L 1.0 a MA
260 | DIETHYL PHTHALATE ND ug/L 1.0 a MA

NOTES:

If a compound is detected > or = to the State Reporting Level, SRL, specified increased monitoring frequencies may occur per DOH.
MCL (Maximum Contaminant Level) maximum permissible level of a contaminant in water established by EPA; a blank MCL value indicates a level is nat currently estabiished.

Trigger Level: DOH Drinking Water Response level. Systems with compounds detected in excess of this level are required to take additional samples. Contact your regional DOH office.

ND (Not D

was not d

that the p

d above the State Reporting Limit (SRL).

An* in front of the parameter name indicates it is not NELAP accredited but it is accredited through WSDOH or USEPA Region 10.
These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

FORM: cSOC.mpt




Portland, OR Microbiclogy/Chemistry (c)
9725 S\ Commerce Cr Ste A2 - Wisanville, OR 97070 - 503.682.7802

Burlington, WA Corporate Laboratory (a)
1620 S Wainut St - Burlington, WA 98233 - 800.755.9295 » 360.757.1400

Corvallis, OR Microbiology/Chemistry (d)
1100 NE Circle Bivd. Sle 130 - Corvallis, OR 97330 - 541.753 4046

Bellingham, WA wicrobiology (b}
805 Orchard Dr Ste 4 - Bellingham, WA 88225 - 360,715.1212

Bend, OR Microbiology (e)

ANALYTICAL 20332 Empire Bivd Ste 4 - Bend, OR 97751 - 541,638.8425
Page 1 of 1
Client Name: Water Management Laboratories, INC. Reference Number: 22-39568
1515 80th Street East Project: 08993746
Tacoma, WA 98404
Date Collected: 11/30/22 14:15 Field ID: 08993746
System ID Number: 12200D System Group Type: A
Lab Number: 046-77801 System Name: CENTRALIA UTILITIES
Sample Location: Borst Park Well #1 County: LEWIS
Sample Purpose: Investigative or Other Source Number: 10
Sample Composition: Single Source Multiple Sources:
Date Extracted: 508_221213 Date Received: 12/6/2022 10:48:004
Approved By: nml,pdm Date Analyzed: 12/16/22
Authorized By: ‘ Date: Reported: 1/20/23
égwmuﬁ ‘&w«\ Sample Type: B - Before treatment
Lawrence J Henderson, PhD Sample Collected By: EAW
Director of Laboratories, Vice President Sampler Phone: 360-330-2512
EPA Method 508.1 For State Drinking Water Compliance
DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger |MCL Lab Analyst COMMENT
PCBs/Toxaphene
36 | TOXAPHENE ND ug/L 1 1 3 a MA
122 | CHLORDANE, TECHNICAL ND ug/L 0.2 0.2 2 a MA
EPA Unregulated
173 | AROCLOR 1221 ND uglL 20 |20 a MA
174 | AROCLOR 1232 ND uglL 05 |05 a MA
175 | AROCLOR 1242 ND uglL 03 |03 a MA
176 | AROCLOR 1248 ND ug/L 0.1 0.1 a MA
177 | AROCLOR 1254 ND ug/L 0.1 0.1 a MA
178 | AROCLOR 1260 ND ug/L 0.2 0.2 a MA
180 | AROCLOR 1016 ND ug/L 0.08 0.08 a MA
153 | PCBS (Total Aroclors) ND ug/L 0.2 0.5 a MA
NOTES:

If a compound is detected > or = to the State Reporting Level, SRL, specified increased monitoring frequencies may occcur per DOH.
MCL (Maximum Contaminant Level) maximum permissible level of a contaminant in water established by EPA; a blank MCL value indicates a level is not currently established.

Trigger Level: DOH Drinking Water Response level. Systems with compounds detected in excess of this level are required to take additional samples. Contact your regional DOH office.
ND {Not Detected): indicates that the parameter was not detected above the State Reporting Limit (SRL).
An * in front of the parameter name indicates it is not NELAP accredited but it is accredited through WSDOH or USEPA Region 10.

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.
If you have any questions concerning this report contact Lawrence J Henderson, PhD, Director of Laboratories, Vice President, at the toll-free phone number above.
FORM: ¢SOC.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 1 of 6

QUALITY CONTROL REPORT
Reference Number: 22-39568
Report Date:  01/20/23

True % Qc

Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment

Laboratory Fortified Blank
508_221213 0 CHLORDANE, TECHNICAL 0.18 0.2 ug/L 508.1 90 70-130 LFB
515_221213 0 245-T 0.396 0.5 ug/L 5154 79 70-130 LFB
0 DCPA (ACID METABOLITES) 0.379 05 ug/L 5154 76 70-130 LFB
o DICAMBA 0.467 0.5 ug/L 515.4 93 70-130 LFB
024-D 0.397 0.5 ug/L 5154 79 70-130 LFB
0 2,4,5-TP (SILVEX) 0.366 0.5 ug/L 5154 73 70-130 LFB
0 DINOSEB 0.431 0.5 ug/L 5154 86 70-130 LFB
0 PENTACHLOROPHENOL 0.426 0.5 ug/L 5154 85 70-130 LFB
0 PICLORAM 0.352 0.5 ug/L 5154 70 70-130 LFB
1 24DB 2.0 25 ug/L 515.4 80 70-130 LFB
1245-T 2.1 25 ug/L 515.4 84 70-130 LFB
1 3,5 - DICHLOROBENZOIC ACID 2.2 2.5 ug/t 515.4 88 70-130 LFB
1 ACIFLUORFEN 20 25 ug/L 5154 80 70-130 LFB
1 BENTAZON 1.9 25 ug/L 5154 76 70-130 LFB
1 DCPA (ACID METABOLITES) 1.9 25 ug/L 5154 76 70-130 LFB
1 DICAMBA 2.1 25 ug/L 5154 84 70-130 LFB
1 DICHLORPROP 2.0 25 ug/L 515.4 80 70-130 LFB
124-D 2.0 25 ug/L 5154 80 70-130 LFB
1 2,4,5-TP (SILVEX) 21 2.5 ug/L 5154 84 70-130 LFB
1 DALAPON 2.0 25 ug/L 5154 80 70-130 LFB
1 DINOSEB 2.2 25 ug/L 5154 88 70-130 LFB
1 PENTACHLOROPHENOL 23 25 ug/L 515.4 92 70-130 LFB
1 PICLORAM 1.9 2.5 ug/L 5154 76 70-130 LFB
525_221213 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 101 % 5252 70-130 LFB
o 4,4-DDD 1.1 1 ug/L 5252 111 70-130 LFB
0 4,4-DDT 1.30 1 ug/L 525.2 130 70-130 LFB
0 ACENAPHTHYLENE 0.77 1 ug/L 525.2 77 70-130 LFB
0 ANTHRACENE 0.74 1 ug/L 525.2 74 70-130 LFB
0 BENZO(A)ANTHRACENE 1.03 1 ug/L 525.2 103 70-130 LFB
0 BENZO(B)FLUOCRANTHENE 1.03 1 ug/L 525.2 103 70-130 LFB
0 BENZO(K)FLUCRANTHENE 1.01 1 ug/L 5§25.2 101 70-130 LFB
0 BENZYL BUTYL PHTHALATE 1.1 1 ug/L 525.2 111 70-130 LFB
0 CHRYSENE 0.87 1 ug/L 525.2 87 70-130 LFB
0 DIETHYL PHTHALATE 1.04 1 ug/L 525.2 104 70-130 LFB
0 DIMETHYL PHTHALATE 0.89 1 ug/L 525.2 89 70-130 LFB
0 DI-N-BUTYL PHTHALATE 1.03 1 ug/L 525.2 103 70-130 LFB
0 EPTC 0.97 1 ug/L 525.2 97 70-130 LFB
0 FLUORANTHENE 0.95 1 ug/L 525.2 95 70-130 LFB
0 MOLINATE 0.98 1 ug/t 525.2 98 70-130 LFB
0 PHENANTHRENE 0.98 1 ug/L 525.2 98 70-130 LFB
0 PYRENE 0.92 1 ug/L 525.2 92 70-130 LFB
0 TERBACIL 0.99 1 ug/L 525.2 99 70-130 LFB
0 TRIFLURALIN 1.00 1 ug/L 5252 100 70-130 LFB
*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QCIndependentd.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 2 of 6

QUALITY CONTROL REPORT
Reference Number: 22-39568
Report Date: 01/20/23
True % Qc Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Laboratory Fortified Blank
525_221213 0 ALDRIN 0.85 1 ug/L 525.2 85 70-130 LFB
0 BROMACIL 0.82 1 ug/L 525.2 82 70-130 LFB
0 BUTACHLOR 1.18 1 ug/L 525.2 118 70-130 LFB
0 DIELDRIN 1.04 1 ug/L 525.2 104 70-130 LFB
0 FLUORENE 0.93 1 ug/L 525.2 93 70-130 LFB
0 METOLACHLOR 1.1 1 ug/L 525.2 111 70-130 LFB
0 METRIBUZIN 0.67 1 ug/L 525.2 67 70-130 LR LFB
0 PROPACHLOR 1.10 1 ug/l. 5252 110 70-130 LFB
0 ALACHLOR 219 2 ug/L 525.2 110 70-130 LFB
0 ATRAZINE 2.20 2 ug/L 525.2 110 70-130 LFB
0 BENZO(A)PYRENE 0.91 1 ug/L 525.2 91 70-130 LFB
0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) 0.90 1 ug/L 525.2 90 70-130 LFB
0 DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) 0.97 1 ug/L 525.2 97 70-130 LFB
0 ENDRIN 1.28 1 ug/L 525.2 128 70-130 LFB
0 HEPTACHLOR 1.51 1 ug/L 525.2 151 70-130 HR LFB
o0 HEPTACHLOR EPOXIDE 1.07 1 ug/L 525.2 107 70-130 LFB
0 HEXACHLOROBENZENE 1.02 1 ug/L 5252 102 70-130 LFB
0 HEXACHLOROCYCLO-PENTADIENE 1.01 1 ug/L 525.2 101 70-130 LFB
0 LINDANE (BHC - GAMMA) 1.02 1 ug/L 525.2 102 70-130 LFB
0 METHOXYCHLOR 1.35 1 ug/L 525.2 135 70-130 HR LFB
0 SIMAZINE 0.92 1 ug/L 5§25.2 92 70-130 LFB

*Notation:

% Recovery = (Result of Analysis)/(True Value} * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QClIndependent4.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 3 of 6

QUALITY CONTROL REPORT
Reference Number: 22-39568
Report Date: 01/20/23
True % Qc QC
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Low-Level Lab Fortified Blank
515_221213 0 24DB 0.435 0.5 ug/L 515.4 87 50-150 LLFB
0 245-T 0.088 01 ug/L 516.4 88 50-150 LLFB
0 3,5 - DICHLOROBENZOIC ACID 0.444 0.5 ug/L 515.4 89 50-150 LLFB
0 ACIFLUORFEN 0.342 0.5 ug/L 5154 68 50-150 LLFB
0 BENTAZON 0.405 0.5 ug/L 5154 81 50-150 LLFB
o DCPA (ACID METABOLITES) 0.075 0.1 ug/L 5154 75 50-150 LLFB
0 DICAMBA 0.105 0.1 ug/L 515.4 105 50-150 LLFB
0 DICHLORPROP 0.311 05 ug/L 5154 62 50-150 LLFB
024-D 0.071 0.1 ug/L 5154 71 50-150 LLFB
0 2,4,5-TP (SILVEX) 0.051 0.1 ug/L 5154 51 50-150 LLFB
0 DALAPON 0.332 0.5 ug/L 5154 66 50-150 LLFB
0 DINOSEB 0.071 0.1 ug/L 5154 71 50-150 LLFB
0 PENTACHLOROPHENOL 0.081 0.1 ug/L 5154 81 50-150 LLFB
0 PICLORAM 0.089 0.1 ug/L 5154 89 50-150 LLFB
1 PENTACHLOROPHENOL 0.059 0.04 ug/L 5154 148 50-150 LLFB
525_221213 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 103 % 525.2 50-150 LLFB
0 4,4-DDD 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 4,4-DDT 0.10 0.1 ug/L 525.2 100 50-150 LLFB
0 ACENAPHTHYLENE 0.06 0.1 ug/L 525.2 60 50-150 LLFB
0 ANTHRACENE 0.06 0.1 ug/L 525.2 60 50-150 LLFB
0 BENZO(A)JANTHRACENE 0.10 0.1 ug/L 5252 100 50-150 LLFB
0 BENZO(B)FLUORANTHENE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 BENZO(K)FLUCRANTHENE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 BENZYL BUTYL PHTHALATE 0.99 0.5 ug/L 525.2 198 50-150 HR LLFB
0 CHRYSENE 0.08 0.1 ug/L 525.2 80 50-150 LLFB
0 DIETHYL PHTHALATE 0.08 0.1 ug/L 525.2 90 50-150 LLFB
0 DIMETHYL PHTHALATE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 DI-N-BUTYL PHTHALATE 0.08 0.1 ug/L 525.2 80 50-150 LLFB
o EPTC 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 FLUORANTHENE 0.08 0.1 ug/L 525.2 80 50-150 LLFB
0 MOLINATE 0.10 0.1 ug/L 525.2 100 50-150 LLFB
0 PHENANTHRENE 0.10 0.1 ug/L 625.2 100 50-150 LLFB
o PYRENE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 TERBACIL 0.07 0.1 ug/L 525.2 70 50-150 LLFB
0 TRIFLURALIN 0.03 0.1 ug/L 5252 30 50-150 LR LLFB
0 ALDRIN 0.08 0.1 ug/L 525.2 80 50-150 LLFB
0 BROMACIL 0.05 0.1 ug/L 525.2 50 50-150 LLFB
0 BUTACHLOR 0.15 0.1 ug/L 525.2 150 50-150 LLFB
0 DIELDRIN 0.1 0.1 ug/L 525.2 110 50-150 LLFB
0 FLUORENE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 METOLACHLOR 0.08 0.1 ug/l 525.2 80 50-150 LLFB
0 METRIBUZIN 0.06 0.1 ug/L 525.2 60 50-150 LLFB
0 PROPACHLOR 0.10 0.1 ug/L 5252 100 50-150 LLFB
*Notation:

% Recovery = (Resuit of Analysis)/(True Value) * 100
NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QCIndependentd.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 4 of 6

QUALITY CONTROL REPORT
Reference Number: 22-39568
Report Date: 01/20/23
True % Qc QC
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Low-Level Lab Fortified Blank
5§25_221213 0 ALACHLOR 0.16 0.2 ug/L 625.2 80 50-150 LLFB
0 ATRAZINE 0.18 0.2 ug/L 526.2 90 50-150 LLFB
0 BENZO(A)PYRENE 0.07 0.1 ug/L 525.2 70 50-150 LLFB
0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) 0.87 0.5 ug/L 525.2 174 50-150 HR LLFB
0 DI(2-ETHYLHEXYL)-PHTHALATE(DEHP) 1.07 05 ug/L 525.2 214 50-150 HR LLFB
0 ENDRIN 0.15 0.1 ug/t 5252 150 50-150 LLFB
0 HEPTACHLOR 0.14 0.1 ug/L 525.2 140 50-150 LLFB
0 HEPTACHLOR EPOXIDE 0.13 0.1 ug/L 525.2 130 50-150 LLFB
0 HEXACHLOROBENZENE 0.1 0.1 ug/L 525.2 110 50-150 LLFB
0 HEXACHLOROCYCLO-PENTADIENE 0.09 0.1 ug/L 525.2 90 50-150 LLFB
0 LINDANE (BHC - GAMMA) 0.13 0.1 ug/L 525.2 130 5§0-150 LLFB
0 METHOXYCHLOR 0.08 0.1 ug/L 5252 80 50-150 LLFB
0 SIMAZINE 0.07 0.1 ug/L 525.2 70 50-150 LLFB
*Notation:

% Recovery = (Result of Analysis)/(True Vaiue) * 100
NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QClIndependentd.rpt
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ANALYTICAL

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Reference Number: 22-39568
Report Date: 01/20/23
True % Qc Qc
Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment
Method Blank
508_221213 0 AROCLOR 1016 ND ug/L 508.1 00 MB
0 AROCLOR 1221 ND ug/L 508.1 0-0 MB
0 AROCLOR 1232 ND ug/L 508.1 0-0 MB
0 AROCLOR 1242 ND ug/L 508.1 0-0 MB
0 AROCLOR 1248 ND ug/L 508.1 00 MB
0 AROCLOR 1254 ND ug/L 508.1 00 MB
0 AROCLOR 1260 ND ug/L 508.1 0-0 MB
0 CHLORDANE, TECHNICAL ND ug/L 508.1 0-0 MB
0 TOXAPHENE ND ug/L 508.1 0-0 MB
1 AROCLOR 1016 ND ug/L 508.1 0-0 MB
1 AROCLOR 1221 ND ug/L 508.1 0-0 MB
1 AROCLOR 1232 ND ug/L 508.1 0-0 MB
1 AROCLOR 1242 ND ug/L 508.1 0-0 MB
1 AROCLOR 1248 ND ug/L 508.1 0-0 MB
1 AROCLOR 1254 ND ug/L 508.1 0-0 MB
1 AROCLOR 1260 ND ug/t 508.1 0-0 MB
1 CHLORDANE, TECHNICAL ND ug/L 508.1 0-0 MB
1 TOXAPHENE ND ug/L 508.1 0-0 MB
515_221213 0 24DB ND ug/L 5154 0-0 MB
0 245-T ND ug/L 5154 0-0 MB
0 3,5 - DICHLOROBENZOIC ACID ND ug/L 5154 0-0 MB
0 ACIFLUORFEN ND ug/L 515.4 0-0 MB
0 BENTAZON ND ug/L 5154 0-0 MB
0 DCPA (ACID METABOLITES) ND ug/L 5154 00 MB
0 DICAMBA ND ug/L 515.4 0-0 MB
0 DICHLORPROP ND ug/L 5154 0-0 MB
0 24-D ND ug/L 5154 0-0 MB
0 2,4,5-TP (SILVEX) ND ug/L 5154 0-0 MB
0 DALAPON ND ug/L 5164 0-0 MB
0 DINOSEB ND ug/L 5154 0-0 MB
0 PENTACHLOROPHENOL ND ug/L 5154 00 MB
0 PICLORAM ND ug/L 5154 0-0 MB
525_221213 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 101 % 525.2 70-130 MB
0 4,4-DDD ND ug/L 525.2 0-0 MB
0 4,4-DDE ND ug/L 525.2 0-0 MB
0 4,4-DDT ND ug/L 525.2 0-0 M8
0 ACENAPHTHYLENE ND ug/L 525.2 0-0 MB
0 ANTHRACENE ND ug/L 525.2 0-0 MB
0 BENZO(A)ANTHRACENE ND ug/L 525.2 0-0 MB
0 BENZO(B)FLUORANTHENE ND ug/L 525.2 00 MB
6 BENZO(K)FLUORANTHENE ND ug/L 525.2 0-0 MB
0 BENZYL BUTYL PHTHALATE ND ug/L 525.2 0-0 MB
0 CHRYSENE ND ug/L 525.2 00 MB
*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100

NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.
FORM: QClndependentd.rpt



ANALYTICAL

SAMPLE INDEPENDENT

Page 6 of 6

QUALITY CONTROL REPORT
Reference Number: 22-39568
Report Date:  01/20/23

True % QcC

Batch Analyte Result Value Units Method Recovery Limits* Qualifier Type Comment

Method Blank
525_221213 0 DIETHYL PHTHALATE ND ug/L 525.2 00 MB
0 DIMETHYL PHTHALATE ND ug/L 525.2 0-0 MB
0 DI-N-BUTYL PHTHALATE ND ug/L 525.2 0-0 MB
o EPTC ND ug/L 525.2 0-0 MB
0 FLUORANTHENE ND ug/L 5252 0-0 MB
0 MOLINATE ND ug/l. 525.2 0-0 MB
0 PHENANTHRENE ND ug/L 525.2 00 MB
o0 PYRENE ND ug/L 525.2 0-0 MB
0 TERBACIL ND ug/lL 525.2 0-0 MB
0 TRIFLURALIN ND ug/L 525.2 00 MB
0 ALDRIN ND ug/L 525.2 0-0 MB
0 BROMACIL ND ug/L 5252 0-0 MB
0 BUTACHLOR ND ug/L 525.2 0-0 MB
0 DIELDRIN ND ug/L 525.2 0-0 MB
o FLUORENE ND ug/L 525.2 0-0 MB
0 METOLACHLOR ND ug/L 525.2 0-0 MB
0 METRIBUZIN ND ug/L 525.2 0-0 MB
0 PROPACHLOR ND ug/L 525.2 0-0 MB
0 ALACHLOR ND ug/L 525.2 0-0 MB
0 ATRAZINE ND ug/L 525.2 00 MB
0 BENZO(A)PYRENE ND ug/L 525.2 00 MB
0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) ND ug/L 525.2 0-0 MB
0 DI{(2-ETHYLHEXYL)}-PHTHALATE(DEHP) ND ug/L 525.2 0-0 MB
0 ENDRIN ND ug/L 525.2 00 MB
0 HEPTACHLOR ND ug/lL. 525.2 0-0 MB
0 HEPTACHLOR EPOXIDE ND ug/L 525.2 0-0 MB
0 HEXACHLOROBENZENE ND ug/l 525.2 00 MB
0 HEXACHLOROCYCLO-PENTADIENE ND ug/L 525.2 00 MB
0 LINDANE (BHC - GAMMA) ND ug/L 525.2 0-0 MB
0 METHOXYCHLOR ND ug/L 525.2 00 MB
0 SIMAZINE ND ug/L 525.2 00 MB
Quality Control Sample

525_221213 0 1,3-DIMETHYL-2-NITROBENZENE (Surr) 97 % 5252 70-130 Qcs
0 DI(2-ETHYLHEXYL)-ADIPATE(DEHA) 36.7 39.1 ug/L 525.2 94 70-130 QCSs

*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100
NA = Indicates % Recovery could not be calculated.

Limits are intended for water matrices only. These criteria are for guidance only when reported with soils/solids.

FORM: QCIndependentd.rpt



ANALYTICAL Page 1 of 1

QUALITY CONTROL REPORT
SURROGATE REPORT

Reference Number: 22-39568
Report Date: 01/20/23

Lab No Analyte Result Qualifier Units Method Limit
508_221213
77801 TETRACHLORO-M-XYLENE (SURR) 84 % 508.1 Acceptance Limits 70%-130%
515_221213
77801 2,4 - DCAA (SURR) 72 % 5154 Acceptance Range is 70 - 130%
525 221213
77801 1,3-DIMETHYL-2-NITROBENZENE (Surr) 99 % 526.2 Acceptance Range is 70% to 130%
PYRENE-D10 (Surr) 104 % Acceptance Range is 70% to 130%
PERYLENE-D12 (Surr)* 106 % Acceptance Range is 70% to 130%
TRIPHENYLPHOSPHATE (Surr) 99 % Acceptance Range is 70% to 130%
*Notation:

A surrogate is a pure compound added to a sample in the laboratory just before processing so that the overall efficiency of a meA surrogate is a pure compound added to a sample in the I

The Acceptance Limits (or Control Limits) approximate a 99% confidence interval around the mean recovery.
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ANALYTICAL Page 1 of 1

Qua“f'er DeflnltlonS Reference Number: 22-39568
Report Date: (01/20/23
Qualifier Definition
HR High QCS recovery due to increased detector response No sample dectections, therefore, no

further action taken for this analysis set.

LR Low recovery can not be accounted for. However, there is adequate sensitivity to detect the
compound at the MRL. No sample detections so no further action for this analysis batch.

M1 Matrix spike recovery was high; the associated blank spike recovery was acceptable. Matrix bias
indicated.

M2 Matrix bias indicated, the LFB is within acceptance limits. Results for this compound is suspect as
biased high.

Note: Some qualifier definitions found on this page may pertain to results or QC data which are not printed with this report.

FORM: QualifierDefs
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| CITY OF CENTRALIA
TENNIS COURT TEST WELL (14/02W-6P)

| CONTRUCTION DETAIL
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FIGURE 2

GEOLOGIC 1LOG

4 TOP SO
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CLAY MATRIX
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WITH SOME WATER ENTRY

 28.5'
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- = * nl. [
LT osel
» - [

ifva
s
l

2| 78"
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T

BOTTOM OF HOLE 87'

ROBINSON & NOBLE, INC.



O’

10

20

3Q°

40

103

60

70

a0’

* TENNIS COURT PRODUCTION WELL 1

B 1‘

CONSTRUCTION DETAIL

CITY -OF CENTRALIA

(T 14 N/R 2 W — 6P)

GEOLOCGIC LOG

FIGURE 2

-

_—~STICKUP 2.5'

ORGANIC BROWN GRAVEL AND SAND
(TOPSOIL)

BROWN COBBLEY GRAVEL AND SANU
WITH SOME SILT

LIGHT BROWN COBBLEY GRAVEL AND
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[+)

FPog O° 0P DO L0 OP 00 009 0 Ppn. O
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59" SILTSTONE COBBLES

TOTAL DEPTH 69°

JOB NO. 00-048C
DRAWINGS\ CEO-LOGS\TENNIS.GCD




ELEVATION, FT (MSL)
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(=2
—~ o P
E 25 . .
g 2 |2 Soil Description Sample Results
& | & |8
[a)] o |
[V}
Moist, dark brown, slightly gravelly, silty, SAND with organics (Topsoil) | — | Flush-mount steel monument. PVC measuring
1 Moist, brown, slightly silty, very gravelly, SAND (Fill). point stickdown 0.42 ft.
) 1.4 - 2.1 ft: gray N R
Moist, brown to dark brown, silty CLAY.
3 N N
0 - 1.5 ft: neat cement surface seal
N N
4
5 N N
6 N N
7 Moist, brown, trace to slightly silty, fine SAND. Local pebbles. N N 1.5 - 23 ft: bentonite seal
8 N N
Moist, brown, slightly silty, gravelly, fine-to-coarse SAND.
9 Moist, brown, silty, very gravelly, fine-to-coarse SAND. N N
10 Moist, brown, fine-to-coarse sandy, very silty, GRAVEL (silt-bound). N N
Very moist, dark brown, trace to slightly gravelly, slightly sandy, CLAY. 0.42 - 24.4 ft: 2-inch PVC schedule 40 riser
11 Very moist, brown, very clayey, very fine-to-coarse sandy, GRAVEL N N | pipe. Joints threaded with o-rings.
12 SRR (clay-bound). N
Very moist, brown, gravelly, fine-to-coarse SAND. Sand is
13 predominately fine-to-medium.
Very moist, dark gray, silty, sandy, GRAVEL (silt-bound). Cobbles N N
14 present. N N
15 o .
16 1 o Wet, brown, slightly silty, fine-to-coarse sandy, GRAVEL. N W |O- 35t 6-inch diameter borehole
v Wet, brown, very gravelly, fine-to-coarse SAND. N N
17 5555
18 Q Very moist, silty, sandy, GRAVEL (silt-bound). N N
QQQ Very moist, brown, very fine-to-coarse sandy, GRAVEL. Trace silty, local
19 cobbles. N N
% Moist, silty, fine-to-coarse sandy, GRAVEL & COBBLES (silt-bound). N N
20 Very moist, trace to slightly silty, gravelly, fine-to-coarse SAND. Sand v Depth to water (bgs): 20.28 ft, 7/16/19
21 predominately fine-to-medium.
'Q 65 Wet, brown, silty, gravelly, fine-to-coarse SAND. Local cobbles. N N
22 QQQ Interbeded layers of brown, fine-to-coarse sandy, GRAVEL and very
23 QQ gravelly, clean fine-to-coarse SAND. Layers approximately 0.5 to 1 ft N N
NN thick, gravel layers are loose. o |71 23 - 35 ft: 12-20 silica sand filter pack
S50 o e
24 Qo o—le
S50 =D
250N N
26 N QN =N .
@Q =.| | 24.4 - 34.4 ft: 2-inch PVC schedule 40 screen,
27 o - *E=*| | 10-slot (0.01-inch)
WSS Brown, fine-to-coarse SAND & GRAVEL. Clean. =
28 oo ‘=
29 B8 =
30 o : . - =
Brown, fine-to-medium SAND. Clean, local fine gravel. =
31 33.2 - 35 ft: slightly gravelly, local cobbles .
;| | 34.4 - 34.6 ft: 2-inch PVC schedule 40 end cap
32 -H-| | (flat), 0.18 ft length
33 =
34 =
35 ft: Bottom of hole
25
Latitude:  46.7229731 Driller:  Zach Bailey, Holocene Drilling
) NAD83/91 . ) MW-3
Longitude: -122.9808001 Drilling Method: ~ Sonic

170.74 ft  NAVD88 Logged by: Glenn Mutti-Driscoll, PGG
Depth to Water (omp):  19.86 ft, 7/16/19

Measuring Point Elevation:
Ecology UWID: BLT 951
Drilled: 07/16/2019

Location Description: Borst Park, east of ball diamonds & ~800' south of Pioneer Way

Boring Log and As-Built

Centralia Monitoring Wells
Task 4
JVv1805.04

PY

ol




BORST PARK &1 BORST PARK #2

CONSTRUCTION DETALLS GEOLOGIC LOG GAMMA LOG
CONSTRUCTION DETAILS GEOLOGIC LOG GAMMA LOG SECONDS/250 EMISSIONS
2.8° snexup 40 20 [+] u
GECONDS /250 EMISSIONS
2.2' snoaw 6o o 20 EL. 169.2 170
EL. 167.7* E MSL 2+ GRAVEL FUL
MStL DARK BROWN TOPS0RL ? f DARK BROWN TOPSOWL
s =] 3' - 5 A
- ; ¥ ) GRAY~BROWN SHIV CLAY
5| CEMENT SURFACE SEAL ; : CEMENY SURFACE SEAL =| Wit 8AND & GRavEL
] ;:,,:; SROWM SILTY CLAY : '
b 221 WITH SAND & GRAVEL . B k :
g £l | — y -
bf R | o
1 X swLisr = 'ﬁf ¥ | 2 swiir.e : I\ ]
: 6723793 =3 . \ B ; 6723793 ==
S . T
20 0| micrReasmg sano & caave] o3
1= 14-24C CASING z-;;-* »?
[ 3
- 16~-CH CASING ’%}.j 10-INCH CASING E o]
£ 970 : o ¥
COARSE BROWN SAND & 1 2
GRVEL } § &
GRVEL TO 3* § 4 ] '
. : 5.
J § 23 369 Torormser |/ [ gno- :
|—1 38’ TOP OF SCREEN X L o .
38 sorrouor swoe L/ |1 A 489" aoTromor swoe o -
o1 a2
~ °“ GRAVEL 7O 4° + ]
14=NCH 60-8LOT SCAEEN ;‘,? 14-ICH 100-5L07 SCREEM ..Z 120°
5%, w0cH BLAK p INCREASING SAND s8 <7
s6° . 14-HCH BLAK 110*
3 59
COMPACT 628 =
160*
f —————————
% 72’ HOLE BOTTOM INCREASING RADIATION
INCREASING RADIATION

ROBINSON & NOBLE, INC.

COMPOSITE LOGS, CENTRALIA BORST PARK WELLS



CONSTRUCTION DETAIL GEO
2' STICKUP o ' .
. " ELEVATION 168' N
: . Eﬂ ] 1+ BROWN SANDY TOPSOR
f ' CEMENT GROUT SURFACE SEAL BROWN SILTY SAND
|
1 W SWL 16.4' X |~
5 - PP 11/25/92 =
Ly =
= 22"
BROWN SUTY SAND & GRAVEL
8-MCH CASING
-1368' S
" BLUE-GREEN SIT, WITH THIN
: gm%vsaenhmz »
o4
1,1 8" . R ' _ : : T
l:l 2';'}, By 6 mones sm&emmm—.enﬁaﬂ_m
||' ' Gy ’ .
L 59 se' o _
1 61' 8-INCH SHOE 3 .Gm-qnsensurvwosme(amnwx) :
P

Well Tag: AGJ766  City of Centralia Nick Road Test Well

NATURAL GAMMA RAY LOG

~ SECONDS/250 EMISSION
40 20 0

INCREASING RADIATION

Y

s3uNod

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

RECEIVED

APR 17 2008

DEPARTMENT OF ECOLOGY




TFile Original and First Copy with
Department of Dcology

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

WATER WELL REPORT

R \ U ﬁ"fﬁj“"“ O, ot

STATE OF WASHINGTON Permit .............................
(1) OWNER: name ATV oE T ENTEA LA Address I/‘ ENTEALIA AL
(2) LOCATION OF WELL: county =T ~ Al Sl see L w1, 5 B

Bearlng and distance from sectlon or subdlvision corner

Domestic £ Industeial [ Municlpalﬂ
Irrigation [] Test Well [ Other O

(3) PROPOSED USE:

Owner's number of well

(10) WELL LOG:

Formation: Describe b color, chamcte'r size of material and structure, and
show thickness of aqu ers and the k d’ and fwature of the material in each
stratum penetrated, with at least one entryt for each change of formation,

(4) TYPE OF WSRK: i et B aner. é‘éaB;’/d - VMATERIAL e R
oW We . ethod: ug ore = = ; :
Deepened  [J Cable #§ Driven [J _ E)’]';‘—‘*‘ﬁi"lf‘" e {)*L : o |5
Reconditioned [] Rotary [] - Jetted [ Sopy & gl ol efivg bt dn, | e
, i fde Sy b oml g ! ref |
(5) DIMENSIONS Diameter of well - 3 inches. - E“ﬁ‘ "J,s‘ ' ;,r .f-':lm, S T ey
! t e AR Lt I ¥ Y.
Drilled.. ,;‘:4'.‘@‘*!‘ ............. ft. Depth of completed well - et 7 _ A R =
e P g ol g wpefaesed | R | e e
4 . . il f v )
(6) CONSTRUCTION DETAILS: - Ll (b Lo togsn ) iy _
et o U g 2 S b by e £
Casing installed: Z¢2. » piam. trom ...&.. tt. to EB7. 21, —3 A f,-f ST Sy ameneet i L L Lo
Fg.vd s e L
Threaded [] .7 Diam, £0m ... . B Lt l
welded [ "“Tr' . e e of -‘?fo o gy y '
: JeR—
s ) n‘}
Perforations: vesg mNo [ .
Type of perforator used . F‘(f s
5
SIZE of perforations ... 0, BY e in. -
perforations from ....eeiee £ 10 it T 7 ey
L LY
.. perforations from ft. to £t S |iE
perforations from ft. to 't
Screens: vesy No [l
Manufacturer's Name.......... Uod... J"ﬁb’N&‘@M
Type... LUnfe., Indaidagl. .. i) Wi s
Diam. 134", Slot size .. 8842 from . 4’:@ ..... ft. to ?Cf . £t
. Slot size .. from ft. to .. it.
Gravel packed: ves Fl Nof] Sizeof gravel:?ﬁé...@?ﬁ{.&gg&’aw
Gravel placed fTOM o Jlfermornerns £, t0 R £t
Surface seal: Yes f] No{ To what depth? ..
Maoterial used in seal..... f‘ﬂmgrﬁ,-‘t&
Did any strata contain unusable water? Yes (] No(@\
Type of water?..... Depth of strata..
Method of sealing strata offo. s
(7) PUMP: Manutacturer's Name
Type: . HP
. Land-surface elevation 3 N
(8) WATER LEVELS' above mean sea level..., i%j'—ft
static tevel ... 1082 ..tt. below torfo¥well Date.Zfl= 2/ ..
Artesian pressure lbs. per square inch Datae.........
Ariesian water is controlled by T tn st brmemas seemraresanameans e rasan emern
(Cap, valve, ete.}
9y WELL TESTS: Drawdown 1s amount water level ia
9) lowered helow static level . Work started , 19 COMPLELEL oo BT

TS
Was a pump test made? Yes No [ If ves, by whom?.i‘.‘..’.‘-;!?j.....

Yield; A~F; _gal/min, with gemy=i f¢ ft. drawdown after f

7Y I 14 . 5. -
" e 17 ~ 3

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

sze Water Level | Time Water Level

e

Time Water Level

g.p.m, Date

Artesian flow.
Temperature of water;&?‘,.&.@ﬁ'as a chemlical analysis made? Yﬂs}ﬂ‘ No []

WELL DRILLER'S STATEMENT:

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

NAME...

Y
—I... AR

—

Address.,..rz’..f;

{Signed]....

License No

(USE ADDITIONAL SHEETS IF NECESSARY)

S, F. No. 1356—0S-—(Rev, 4-T1},

i
x
;
i
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Tge Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report. -

)

WATER WELL REPORT

JHET o Original & 1st copy - Ecology, 2nd copy - owner, 3rd copy - driller

Construction/Decommission (“x” in circle)
& Construction
O Decommission ORIGINAL CONSTRUCTION Notice

of Itent Number_&/ /29O 24

CURRENT
Notice of Intent No. 42 2902
Ecology Well ID Tag No. Affé’ﬂ
Unique Ecology Wel i%- No. =4 { 0//5—'6
Water Right Permit No ~-80
GZ-209z27 CwALS
Property Owner Name a,

PROPOSED USE: [ ]Domestic [ Industrial mMumclpal
Opewater [Qiigation [JTest Well [JOther

Well Street Address 42/ Cacdrich. AR Centralic.

ITYPE OF WORK: Owner's number of well (if more thanone)________
mNew Well [J Reconditioned Method: [] Dug OBored [ODnven

ciyCentralia  Comty_Lee/s

Location S¢21/4- 114 ME 114 SecizG TwnlZ. RZT

EWM circle

one
bl : @
[ Decpened L [ Cable [JRotary [ Jetted Lat/Long: Lat Deg A4 Lat Min/Sec
IMENSIONS: Diameter of well__&____inches, drilled__ 7@ ft. ::,Et,a Ith;llllED ) Lo Min/Sec —
Depth of completed well o fi ﬂ__;g7 75444—/ , Long Min/Sec
CONSTRUCTION DETAILS Tax Parcel No.
Casing  [AWelded 8 " Diamfrom Ze2  fito_&O ft CONSTRUCTION OR DECOMMISSION PROCEDURE I
Installed: [y iner installed " Diam. from ft. to ft. [Formation: Describe by color, character, size of material and structure, and the
Hner 1o " Diam. fro ft. to & kind and nature of the material in each stratum penetrated, with at least one
C] Threaded lam. from - —{entry for each change of information. Indicate all water encountered.
Perforations: [ ] Yes [xNo . . J(USE ADDITIONAL SHEETS_IF NECESSARY.)
Type of perforator used MATERIAL FROM TO
SIZE of perfs, in. by, in. and no. of pferfs from ft. to ft. ﬁ < -; ; -éa,o el o' / ’
Screens: [f] Yes [JNo [J K-Pac Location FErocn 9.5-15 ranc/ ¢ ;/ 2! p
Manufacturer's Name, 3, 0~
Type_JO e Maodel No. MZMQE Iy, y -
Diam_B" P35, Slot Size. /OO __from_ KSR S5 & Em%.&éé«_.ﬁad_é‘ému/ /L 4
Diam. Slot Size from ft. to . |Bray, Cementec] Canalé \ /6 24"
[
GravelFilter packed: [MYes [INo [ Size of gravel/sand /(a rave] GraveS

Materials placed from ft. to

Surface Seal: [Xlves D_ No
Materials used in seal
Did any strata contain unusable water? [Jyes [¥No

To what depth?____‘Z#ft

ft. Kracun sancl pnol Gracel |26 ' 4
‘.Llf.‘af_&ngre. .
;

(74 o

ot Depth of it | Srouin. Saned anc] Eracel ‘ /
Method of sealing strata off. | A 5 |55
PUMP: Manufacturer's N 2 4 Mé&% .
Type: actiers Tame HP. |\ Enae, ST/ Ex g 63

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

Static level__£2-=. 5" _ft below top of well Date__ 7/ /0]

Artesian pressure Ibs. per square inch Date,

z é7/
7 ’ 79 *

Artesian water is controlled by

(cap,valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below stthc level.
Was a pump test made? MYes a No lf yes, by whom?,

Yield:_$/@©gal /min. with_ /¥ <" t. drawdown a&er_gzm_hrs
Yield:_____gal/min. with ft. drawdown after,

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

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

Y

Washington-State
Uepartmenryf-Ectﬂvgly——‘

Time Water Level Time Water Level , Time Water Level
(] Z9- z 0 5%, &o 'S Ty’

2 _AS5tery 20 LsPr PO £5-0

Date of test

Bailertest_________ gal/min with ft. drawdown after, hrs.

Airtest gal./min. with stem set at ft. for hrs.

Artesian flow, g.p.m. Date

Temperature of water Was a chemical analysis made? MYes OnNo

Start Date, é Z,[a ZQ_E Completed Date__7 QO /0 S

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

X Dritler CIEngineer [JTrainee Name (Print) —ROBERT_B. CARPER  Drilling Company __ HOKKATDO DRTI L ING, INC.

Driller/Engineer/Trainee Signat Address p.0. BOX 100
Driller or Trainee License No. 1239 City, State, Zip GRAHAM, WA 98338-0100
] i o Contractor's
If trainee, licensed driller's Registration No.. HOKKANT017M8 Date-7=11-03
Signature and License no. ) ]
Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 4/01)
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