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INTRODUCTION

The Olalla Landfill (Landfill) is located approximately 0.75 miles east of Highway 16 on Burley-Olalla Road
in Kitsap County, Washington. The Landfill was closed in 1989 in accordance with the Olalla Final Closure
Plan (Parametrix, Inc., 1988). Post-closure activities have consisted primarily of quarterly monitoring and
maintenance per WAC 173-304-407 (Minimum Functional Standards for Solid Waste Handling [MFS]),
“General Closure and Post Closure Requirements” Kitsap County Board of Health Ordinance 2010-01
“Solid Waste Regulations” and Solid Waste Handling Permits (SWHP) issued annually by the Kitsap
Public Health District (KPHD).

A Remedial Investigation/Feasibility Study (RI/FS) (Parametrix, 2014a) was performed at the Landfill
starting in May 2010 and ending May 2014 when the RI/FS was submitted to the Washington State
Department of Ecology (Ecology) and KPHD. Upon approval of the RI/FS the Kitsap County Solid Waste
Division (SWD) prepared a Cleanup Action Plan (CAP) (Parametrix, 2014b) to summarize the RI/FS
activities and present the preferred cleanup action, which was selected based on the results of the RI/FS.
Ecology and KPHD approved the CAP in December 2014.

The preferred cleanup action, monitored natural attenuation (MNA) and land use controls, is based on a
continuation of ongoing groundwater, surface water, and landfill gas monitoring in accordance with the
SWHP. Quarterly monitoring results will be used to evaluate the effectiveness of the cleanup action and
to verify that natural attenuation continues to occur at the Landfill. The overall effectiveness of the cleanup
action will be evaluated at 5-year intervals as part of the periodic review process.

Specific groundwater, surface water, and landfill gas monitoring methods and procedures that are
performed under the requirements of MFS, the SWHP, and the CAP are documented in a Compliance
Monitoring Plan (CMP) (Environmental Partners, Inc., 2015). The CMP integrates all the previously noted
monitoring program requirements into one document that contains a site-specific Sampling and Analysis
Plan (SAP), Quality Assurance Plan (QAP), and Health and Safety Plan (HASP).

This Annual Report documents the results of the fourth quarter 2018 groundwater, surface water, and
landfill gas monitoring event and summarizes the results of the previous quarterly monitoring and reporting
events completed at the Landfill in 2018, in accordance with WAC 173-304-405(4), CAP, CMP, and the
2016-2020 SWHP issued by KPHD on February 18, 2016.

Kitsap County Solid Waste Division (SWD) and Environmental Partners, Inc. (EPI) developed the current
statistical evaluation process used in this report with input and direction from KPHD and the Washington
State Department of Ecology (Ecology). KPHD and Ecology referenced the United States Environmental
Protection Agency (USEPA) 2004 Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities
(Unified Guidance) (USEPA, 2004) as the basis for evaluating appropriate statistical methods for Landfill
groundwater data. The statistical methods used in this report are consistent with recommended methods
found in the Unified Guidance, which was updated in 2009 (USEPA, 2009).
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In addition to this Introduction, the 2018 Annual Monitoring Report consists of four main sections:
Monitoring Program Description, Monitoring Results, Statistical Analysis, and Conclusions. The
Monitoring Program Description summarizes the monitoring well network and laboratory analyses.
Landfill gas field measurement data, groundwater elevations, and groundwater analytical results are
presented in the Monitoring Results section. The statistical data evaluation methods used in this report
are consistent with recommended methods found in the Unified Guidance. Results of statistical and non-
statistical evaluations of the 2018 monitoring data are summarized in the Conclusions section.
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MONITORING PROGRAM DESCRIPTION

The sampling locations, analytical parameters, and frequency of sample collection for quarterly monitoring
at the Landfill are specified in the 2016-2020 SWHP and the 2015 CMP. Groundwater, surface water and
landfill gas monitoring locations are shown in Figure 1. Specific information pertaining to the 2018 fourth
guarter monitoring event is summarized as follows:

e EPI performed groundwater and surface water sampling activities and measured landfill gas
parameters at each of the three on-site passive landfill gas flares on December 18, 2018.

o Depth-to-water measurements were performed at all on-site monitoring wells on December 18,
2018. EPI field staff also measured the depth to water in well MW-5, which is screened in a
discontinuous shallow perched groundwater zone that is not hydraulically connected to the
uppermost aquifer beneath the Landfill.

e One set of field duplicate samples was collected from monitoring well MW-10 and was given the
sample identifier OL-MW-13.

e Groundwater samples were hand-delivered to Analytical Resources, Inc. in Tukwila, Washington,
for sample analysis on December 19, 2018.

e Samples were analyzed within their respective holding times except laboratory-measured pH
samples. The pH holding time is 15 minutes, which cannot be achieved at the laboratory but is
achieved by the field-measured pH data, which are used for the statistical evaluations.

o Data evaluations, statistical tests, and data reporting were performed by EPI in accordance with
methods described in the Unified Guidance (USEPA, 2004 [draft] and 2009 [final]) and developed
with input and direction from KPHD and Ecology and in accordance with procedures documented
in the CAP and CMP.
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MONITORING RESULTS

Results for 2018 quarterly monitoring events consist of landfill gas composition, groundwater elevations,
calculated groundwater gradients and velocities, and groundwater quality data. Surface water quality
data were obtained during the December 2018 sampling event, which was performed following several
days of heavy precipitation. These data are summarized in this section and in Appendix A. Quarterly
monitoring field notes associated with the monitoring events performed in 2018 are presented in Appendix
B. The laboratory analytical data reports for 2018 are provided in electronic format in Attachment 1 on the
CD-ROM included with this report.

Landfill Gas Data

Field measurements of landfill gas were taken from the three passive flares at the Landfill on March 21,
June 21, October 4, and December 18, 2018. Landfill gas field measurement data summary tables are
included in Appendix A. Data from the four quarterly landfill gas monitoring events performed in 2018 are
summarized in the following sections.
March 21, 2018 — First Quarter
e Methane was detected at concentrations of 5.5%, 7.6%, and 11.9 % by volume in Flares 1, 2,
and 3, respectively. As a result, the Lower Explosive Limit (LEL) was greater than 100% for all

three flares.

e Oxygen concentration measurements were 2.3%, 0.7%, and 1.6% by volume in Flares 1, 2, and
3, respectively.

e Carbon dioxide concentration measurements were 12.7%, 13.6%, and 14.2% by volume in Flares
1, 2, and 3, respectively.

e Gas pressure measurements were 0.03, 0.01, and 0.01 inches of water in Flares 1, 2, and 3,
respectively.

June 21, 2018 — Second Quarter

e Methane was not detected in any of the flares. As a result, the LEL values were 0% for all three
flares.

e Oxygen concentration measurements were 20.2%, 19.2%, and 19.3% by volume in Flares 1, 2,
and 3, respectively.

e Carbon dioxide concentration measurements were 2.2%, 1.2%, and 1.1% by volume in Flares 1,
2, and 3, respectively.

e Gas pressure measurements were 0.01 inches of water in all three flares.
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October 4, 2018 — Third Quarter

e Methane was not detected in Flares 2 and 3 but was detected at a concentration of 0.2% by
volume in Flare 1. Measured LEL values were 3% for Flare 1 and 0% for Flares 2 and 3.

e Oxygen concentration measurements were 20.1%, 19.9%, and 20.2% by volume in Flares 1, 2,
and 3, respectively.

e Carbon dioxide concentration measurements were 0.8%, 1.3%, and 0.0% by volume in Flares 1,
2, and 3, respectively.

e (Gas pressure measurements were 0.02, 0.01, and 0.02 inches of water in Flares 1, 2, and 3,
respectively.

December 18, 2018 — Fourth Quarter

e Methane was not detected in Flares 1 and 3 but was detected at a concentration of 0.1% by
volume in Flare 2. Measured LEL values were 0%, 0.1%, and 0% in Flares 1, 2, and 3,
respectively.

¢ Oxygen concentration measurements were 20.8% by volume in all three flares.
e Carbon dioxide concentration measurements were 0% by volume in all three flares.

e Pressure measurements were 0.03, 0.03, and 0.01 inches of water in Flares 1, 2, and 3,
respectively.

Groundwater Elevation, Flow Direction, Gradient, and Velocity

All monitoring wells installed at the Landfill, except for MW-5, are screened in a laterally continuous sand
and gravel unit that has been interpreted as belonging to the same aquifer unit (Parametrix, Inc., 1988).
Monitoring well MW-5 is screened in a shallow perched groundwater zone. Replacement monitoring well
MW-5A was drilled at a nearby location to MW-5 and is screened in the same aquifer as the other
monitoring wells at the Landfill.

The Permit and CAP do not require water level or water quality data to be collected from MW-5 as part of
the monitoring program for the Landfill because the shallow perched groundwater zone that MW-5 is
completed in is not hydraulically connected to the uppermost continuous aquifer in which the other Landfill
monitoring wells are completed. However, SWD has elected to measure the depth to water in MW-5 as
additional information. Depth to water measurements for MW-5 are included in the field notes presented
in Appendix B.

The Permit and CAP specify annual monitoring of cross-gradient monitoring wells MW-5A and MW-7. As
requested by the SWD, quarterly groundwater level measurements are made at MW-5A and MW-7 to
provide a more comprehensive data set for the groundwater elevation contour map and the groundwater
elevation hydrograph.
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The groundwater flow direction beneath the Landfill during the December 2018 monitoring event was
generally toward the northwest as depicted in Figure 2. Based on the groundwater elevation contours the
groundwater flow direction at the Landfill is toward the northwest, with potentially a western component
near MW-3 and MW-10, as demonstrated by the quarterly groundwater elevation contour maps for all four
quarters of 2018, which are presented in Appendix A.

Groundwater elevation contour pattern and flow directions have been consistent throughout all four
seasons and over many years of water level measurements. The groundwater flow direction maps
demonstrate that well MW-1 is consistently upgradient of the Landfill, wells MW-3, MW-6, MW-8, and
MW-10 are downgradient of the Landfill, and wells MW-5A and MW-7 are consistently cross-gradient to
the Landfill.

Groundwater elevation data from 1991 through the fourth quarter of 2018 for each of the on-site MFS
monitoring wells (except MW-5) are plotted and shown on the water level elevation time-series graph in
Appendix A. December 2018 groundwater elevation data were consistently lower than the December
2017 groundwater elevation data for all nine wells. The lower 2018 water level elevations range in
magnitude from 0.94 feet lower in downgradient well MW-6 to 2.64 feet lower in upgradient well MW-1.

Precipitation data from the Bremerton Washington Airport Weather Station (KPWT) indicate that during
the 2018 water year (November 2017 to October 2018) the area near the Landfill received 39.77 inches
of precipitation, which is less than the 66.85 inches of precipitation for the 2017 water year (Weather
Underground, 2019).

Groundwater flow rates based on the quarterly groundwater elevation contour maps have been
calculated based on a modified form of Darcy’s Law:

V =Kl/n

Where: V = average linear velocity (L/T)
K = hydraulic conductivity (L/T)
| = hydraulic gradient (L/L [dimensionless])
n = effective porosity (percent expressed as a decimal)

The hydraulic conductivity “K” of the aquifer was calculated from the results of single well aquifer tests
performed in monitoring wells MW-1, MW-2, MW-3, and MW-4. The range of values obtained from these
tests indicated that the hydraulic conductivity of the uppermost aquifer at the Landfill is approximately 7 x
10-2 to 3 x 102 centimeters per second (cm/sec), with a mean value of 2.2 x 102 cm/sec (62.4 feet/day)
(Parametrix, Inc., 1988). This mean value correlates with the hydraulic conductivity values calculated
using the Hazen equation for soil samples collected from the screened intervals from the boreholes for
MW-8 and MW-10. Hazen equation calculated hydraulic conductivity values for soil at MW-8 and MW-10
are 1.2 x 102 cm/sec (34 feet/day) and 1.4 x 102 cm/sec (40 feet/day), respectively. The mean hydraulic
conductivity value from the single well aquifer tests of 2.2 x 102 cm/sec is used for groundwater velocity
calculations presented below.
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The hydraulic gradients “I” of the aquifer for each monitoring event are calculated from quarterly
groundwater elevation contour maps presented in Appendix A. Average hydraulic gradients calculated
for the four 2018 quarterly events at the Landfill range from 0.0154 in March to 0.0165 in October and
December. The effective porosity “n” of the aquifer is estimated to be 0.40, which is a typical value for
fine to medium-grained sand (Freeze and Cherry, 1979).

The resulting groundwater flow velocities “V” calculated from 2018 quarterly data range from 2.40 ft./day
in March to 2.57 ft./day in October and December. The calculated groundwater gradients and flow
velocities are summarized in Table 1.

Table 1
2018 Olalla Landfill Calculated Groundwater Flow Velocities

Calculated Hydraulic Gradient, Calculated Groundwater

Measurement Date (L/L) Flow Velocity (feet/day)
March 21, 2018 0.0154 2.40
June 21, 2018 0.0159 2.48
October 4, 2018 0.0165 2.57
December 18, 2018 0.0165 2.57

Surface Water Quality Data

Section IV.D.3.a of the KPHD-issued 2016-2020 SWHP for the Landfill states that surface water samples
shall be collected at location SW-2 (see Figure 1) between January and March or between November and
December if there is enough water for a sample. Surface water station SW-2 had enough water flow to
sample during the December 18, 2018 sampling event due to rain in the days preceding the sampling
event and a surface water sample was collected and analyzed from station SW-2. A summary of surface
water quality data is presented in Appendix A. Analytical results (laboratory data sheets) are presented
as an electronic file (a PDF file) in Attachment 1 on the CD-ROM for this report to reduce the amount of
paper required to produce this report.

Groundwater Quality Data

A summary of the groundwater quality data for the four quarterly events of 2018 is presented in

Appendix A. Laboratory data sheets for all field samples, duplicates, and laboratory quality control

samples reported by ARI are presented as an electronic file in Attachment 1 of the CD-ROM for this report.
Exceedances of Primary Regulatory Standards

Constituent concentrations in groundwater that exceeded Washington State Drinking Water Primary

Standards (WAC 246-290-310) or Washington State Groundwater Primary Standards (WAC 173-300-
040) are summarized in Table 2.
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Table 2
2018 Water Quality Constituent Concentrations
Exceeding Washington State Primary Standards
Drinking Groundwater Site-
Constituent Water Quality Specific | March | June | October | December
Standards? | Standards® cuLe
MW-1 (upgradient)
Arsenic | 1opg/. | 005pg/l | 129ug/ | 010 | 012 0.11 0.11
MW-3 (downgradient)
Arsenic 10 pg/L 0.05 pg/L 1.29 pg/L 0.11 0.14 0.11 0.13
Arsenic FD 10 ug/L 0.05 ug/L 1.29 ug/L 0.12 NA NA NA
MW-5A (cross-gradient)
Arsenic | 1opg/l | 005ug/ | 1.29ug/ | NA NA NA 0.20
MW-6 (downgradient)
Arsenic 10 ug/L 0.05 pg/L 1.29 ug/L 1.08 1.33 1.57 1.14
Arsenic FD 10 pg/L 0.05 pg/L 1.29 pg/L NA 1.29 NA NA
Vinyl Chloride 2 ug/L 0.02 pg/L 0.29 ug/L -- 0.03 0.03 0.03
Vinyl Chloride FD 2 pg/L 0.02 pg/L 0.29 pg/L NA 0.03 NA NA
MW-7 (cross-gradient)
Arsenic 10 pg/L 0.05 pg/L 1.29 pg/L NA NA NA 0.31
MW-8 (downgradient)
Arsenic 10 ug/L 0.05 pg/L 1.29 ug/L 1.78 2.14 1.06 1.99
Arsenic FD 10 ug/L 0.05 pg/L 1.29 ug/L NA NA 1.02 NA
Vinyl Chloride 2 pg/L 0.02 pg/L 0.29 pg/L 0.10 0.04 -- 0.06
Vinyl Chloride FD 2 ug/L 0.02 pg/L 0.29 ug/L NA NA -- NA
MW-10 (downgradient)
Arsenic 10 ug/L 0.05 ug/L 1.29 ug/L 1.73 1.68 1.67 1.98
Arsenic FD 10 pg/L 0.05 pg/L 1.29 pg/L NA NA NA 2.02
Vinyl Chloride 2 ug/L 0.02 pg/L 0.29 ug/L -- -- -- 0.03
Vinyl Chloride FD 2 pg/L 0.02 pg/L 0.29 pg/L NA NA NA 0.03
\N/gltjgé are reported in the same units as the regulatory standards.
ug/L = Micrograms per liter.
FD = Field Duplicate
NA = Not Applicable or Not Analyzed per the SWHP
-- = Analyzed with no regulatory exceedance
2WAC 246-290-310
® WAC 173-200-040
°Site-Specific Cleanup Level

Exceedances of Secondary Regulatory Standards
Constituent concentrations in groundwater that exceeded Washington State Drinking Water Secondary

Standards (WAC 246-290-310) and Washington State Groundwater Secondary Standards (WAC 173-
300-040) are summarized in Table 3.

Olalla Landfill 10 2018 Annual Monitoring Report



Table 3

2018 Water Quality Constituent Concentrations
Exceeding Washington State Secondary Standards

Drinking Groundwater
Constituent Water Quality March June October December
Standards? Standards®

MW-1 (upgradient
pH (field) NA 6.5-8.5 - 5.8 - -
pH (lab) NA 6.5-8.5 6.2 6.3 6.0 6.3
MW-3 (downgradient)
Manganese 50 po/L 50 pg/L 8,840 8,090 6,240 7,120
Manganese FD 50 pg/L 50 pg/L 8,850 NA NA NA
pH (field) NA 6.5-8.5 6.1 6.1 6.3 6.3
pH (lab) NA 6.5-8.5 6.1 6.4 6.1 6.3
pH (lab) FD NA 6.5-8.5 6.1 NA NA NA
MW-5A (cross-gradient)

NA | NA NA NA NA NA -
MW-6 (downgradient)
Iron 300 pg/L 300 pg/L 865 1,010 1,440 848
Iron FD 300 pg/L 300 pg/L NA 1,040 NA NA
Manganese 50 pg/L 50 pg/L 914 978 1,110 809
Manganese FD 50 pg/L 50 pg/L NA 853 NA NA
pH (field) NA 6.5-8.5 - 6.4 - -
pH (lab) NA 6.5-8.5 - - 6.4 -
MW-7 (cross-gradient)

NA NA NA -

MW-8 (downgradient)
Iron 300 pg/L 300 pg/L 1,340 799 - 727
Iron FD 300 ug/L 300 pg/L NA NA -- NA
Manganese 50 pg/L 50 pg/L 3,700 2,350 2,680 2,870
Manganese FD 50 pg/L 50 pg/L NA NA 2,630 NA
pH (field) NA 6.5-8.5 - 6.2 - 6.4
pH (lab) NA 6.5-8.5 - - 6.3 -
pH (lab) FD NA 6.5-8.5 - - 6.3 -
MW-10 (downgradient)
Manganese 50 pg/L 50 pg/L 4,730 3,730 4,870 5,300
Manganese FD 50 po/L 50 pg/L NA NA NA 5,360
pH (field) NA 6.5-8.5 - 6.4 - -

Notes:

Values are reported in the same units as the regulatory standards

FD = Field Duplicate

NA = Not Applicable or Not Analyzed per the SWHP
-- = Analyzed with no regulatory exceedance
2 WAC 246-290-310 and Site-Specific Cleanup Level

> WAC 173-200-040
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STATISTICAL ANALYSIS

SWD and EPI developed the current statistical evaluation process used in this report with input and
direction from KPHD and the Washington State Department of Ecology (Ecology). KPHD and Ecology
referenced the United States Environmental Protection Agency (USEPA) 2004 Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities (Unified Guidance) (USEPA, 2004) as the basis for
evaluating appropriate statistical methods for Landfill groundwater data. The statistical methods used in
this report are consistent with recommended methods found in the Unified Guidance, which was updated
in 2009 (USEPA, 2009).

Statistical analysis of groundwater data for the Landfill uses four tools: time-series plots, Mann-Kendall
test for trend, Shapiro-Wilk test for normality, and confidence intervals (parametric and non-parametric).
Application of these tools is based on statistical methods identified in the Unified Guidance and is
documented in the CAP. These four statistical tools, along with non-statistical data evaluation tools, are
applied to the data following the process shown in Figure 3.

Statistical analyses are performed on a data set consisting of a moving window of the 20 most recent
sampling events (as one new data point is added the oldest data point is dropped). For most wells, this
is a five-year moving window of data. Wells MW-5A and MW-7 are on an annual sampling schedule and
SWD has defined the window of data used for the Mann-Kendall, Shapiro-Wilk and 95% Confidence
Interval statistical analyses as 20 sampling events rather than five years of data. The moving window of
20 sampling events provides enough data points for adequate statistical power while focusing the
statistical evaluations on the most recent and most relevant data. Statistical analyses for the Landfill
groundwater monitoring data are performed using the following criteria:

e Dissolved metals, volatile organic compounds (VOCSs), conventional water quality parameters,
and field parameters required for groundwater analysis under the current Section IV.D.2 Solid
Waste Handling Permit for Olalla Landfill are presented in time-series plots (Appendix C), and
tables showing summary results of the Mann-Kendall trend test, Shapiro-Wilk test for normality,
and 95% confidence intervals.

e  Statistical tests are not automatically performed for every constituent or parameter measured.
Some constituents have not been detected in samples collected during the past five years (20
events) or do not have enough detections to support one or more of the statistical analysis.
Data sets that are all non-detects, or do not have enough detections, are temporarily dropped
from the specific statistical evaluations that are not amenable to those data sets.

e VOC and metals detections include values at concentrations less than laboratory specified
reporting limits (i.e., J-qualified), but do not include values where the constituent was also
detected in the method blank (i.e., values qualified with a “B").

e Beginning in 2012, wells MW-5A and MW-7 are sampled at a reduced (annual) frequency and
for a reduced list of constituents relative to the other Olalla Landfill monitoring wells. Thus, the
statistical evaluations at MW-5A and MW-7 ended in 2012 for some constituents that were no
longer analyzed but will continue at a reduced frequency for other constituents that are analyzed
annual in samples from these two wells.
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e Non-detections are managed by assigning them a uniform value that is less than the reporting
limit for that constituent as prescribed in Section 14.4.2.2 of the Unified Guidance. Guidance
from the United States Geological Survey (USGS, 2008) suggests that censoring values that
are less than the detection limit (non-detects) provides more accurate statistical results
compared to substituting a value, commonly one half of the reporting limit. The SWD assigns
a value of zero to non-detected results as recommended by the USGS and KPHD. J-qualified
analytical results are reported as individual detected values as recommended by the USGS
guidance.

The following subsections briefly describe the tools used in the statistical evaluation and summarize
analytical results for 2018.

Time-Series Plots

Time-series plots are used to compare field measurements or analytical results from a well or a set of
wells over time. The plots provide a convenient graphical means of delineating seasonal trends and large
differences in concentration between upgradient and downgradient wells and can be used to readily
identify data that exceed regulatory levels. Time-series plots are presented by constituent for upgradient
well MW-1, cross-gradient wells MW-5A and MW-7, and downgradient wells MW-3, MW-6, MW-8, and
MW-10.

Historical data are presented as two time-series plots for each constituent. The first time-series plot for
each constituent presents all quarterly data dating to 1992, when groundwater monitoring was initiated at
the Landfill. This time-series plot is useful to graphically demonstrate that groundwater quality has
improved over time. Because MW-8 and MW-10 were installed in 2010, their data sets are smaller than
other wells in the full time-series plots. The second time-series plot for each constituent presents a moving
five-year window of data providing a greater level of detail for more recent data that might not be readily
seen at the scale required for time-series plots that graph all historical results.

The moving 20-event window of data adds new data with each successive quarter and drops data from
the oldest quarter to maintain a consistent sample population of the most current 20 data points. Using
the 20 most current data points corresponds to the same data set used in the other statistical analyses.
Full and recent (20-event window) time-series plots are presented in Appendix C.

Applicable Washington State drinking water and groundwater regulatory levels are shown graphically on
each time-series plot when possible. Some constituents have regulatory levels that are significantly
greater than concentrations detected in groundwater samples from the Landfill and those regulatory levels
might not be visible at the scale of the time-series plots. Increasing the Y-axis scale to accommodate the
applicable regulatory level would compress the analytical data resulting in a loss of detail on the time-
series plots.

Mann-Kendall Trend Test

The Mann-Kendall trend test is a hon-parametric statistical method recommended in the Unified Guidance
for sites in the compliance assessment and corrective action monitoring phases and is appropriately
paired with time-series plots. For this report, the Mann-Kendall trend test is used to determine if upward
or downward data trends graphically presented in time-series plots are statistically significant. The Mann-
Kendall test is applied to the same five-year moving window of data described in the Time-Series Plots
section. December 2018 Mann-Kendall Trend Test results are presented in Table 4 and are summarized
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in the following bullets. Tabulated Mann-Kendall trend test results for all four quarters of 2018 are
presented in Appendix C.

As described in the 2016-2020 SWHP, cross-gradient wells MW-5A and MW-7 are sampled annually,
during the fourth quarter, for a reduced list of constituents relative to the other Olalla Landfill monitoring
wells.

e Fourteen (14) well-constituent combinations have statistically significant downward concentration
trends. The 14 downward well-constituent combination trends are:

Arsenic: MW-10

Calcium: MW-1

Chloride: MW1 and MW-3

Dissolved Oxygen: MW-3 and MW-8
Nitrite: MW-1 and MW-8

pH (laboratory): MW-1, MW-6, and MW-8
Sodium: MW-1

Specific Conductance: MW-1
Temperature: MW-6

O O 0O O O o oo
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e Two (2) of the 14 well-constituent combinations with statistically significant downward
concentration trends also have regulatory standard exceedances in December 2018 data. The
two well-constituent combinations are arsenic at MW-10 and pH (laboratory) at MW-1.

e Thirty-one (31) well-constituent combinations have statistically significant upward concentration
trends. The 31 upward well-constituent combination trends are:

Ammonia: MW-10

Arsenic: MW-1, MW-6, and MW-8
Bicarbonate: MW-3, MW-8, and MW-10
Calcium: MW-8

Chloride: MW-6 and MW-8

Dissolved Oxygen: MW-1

Iron: MW-8 and MW-10

Manganese: MW-3 and MW-6

Nitrate: MW-1

Oxidation Reduction Potential: MW-1, MW-3, and MW-7
pH (field): MW-5A

Potassium: MW-3, MW-8, and MW-10
Sodium: MW-3 and MW-8

Specific Conductance: MW-6 and MW-8
Sulfate: MW-8

Vinyl Chloride: MW-6, MW-8, and MW-10

O O 0O 0O 0O O0OO0OO0OO0OO0OOoOOoOOoOOoOOoOoOo
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Table 4
December 2018 Mann-Kendall Statistically Significant Trend Test Results

Constituent or

MW-1 MW-3 MW-5A MW-6 MW-7 MW-8 MW-10
Parameter

Ammonia (N) NO TREND|NOTREND| NA |NOTREND| NA [NOTREND| UP
Arsenic - Dissolved UP |NOTREND|NOTREND| UP |NOTREND| UP DOWN
Barium - Dissolved [NO TREND[NOTREND| NA  |NOTREND| NA  |[NO TREND|NO TREND
Bicarbonate NO TREND|  UP NA |[NOTREND| NA uP uP
Calcium DOWN [NOTREND| NA |NOTREND| NA UP  |NOTREND
Carbonate NO TREND|NOTREND| NA |NOTREND| NA  |NO TREND|NO TREND
cob NO TREND|NOTREND| NA |NOTREND| NA |NO TREND|NO TREND
Chloride DOWN DOWN NA uP NA UP |NOTREND
Dissolved Oxygen uP DOWN |NO TREND|[NOTREND| NA DOWN |NO TREND
Iron - Dissolved ~ |NO TREND|NO TREND|NO TREND |NO TREND[NO TREND|  UP uP
Manganese - NOTREND| UP [NOTREND| UP  |NO TREND|NO TREND|NO TREND
Dissolved
Nitrate UP |NOTREND| NA |NOTREND| NA  |NO TREND|NO TREND
Nitrite DOWN [NOTREND| NA |NOTREND| NA DOWN |NO TREND
Oxidation . uP uP NO TREND |NO TREND uP NO TREND [NO TREND
Reduction Potential
pH - Field NO TREND|NO TREND| UP  |NO TREND|NO TREND|NO TREND [NO TREND
pH - Laboratory DOWN [NO TREND|NO TREND| DOWN |NO TREND| DOWN [NO TREND
Potassium NO TREND|  UP NA |NOTREND| NA uP uP
Sodium DOWN uP NA |[NOTREND| NA UP  |NOTREND
Specific

DOWN [NOTREND|NOTREND| UP |NOTREND| UP  [NOTREND
Conductance
Sulfate NO TREND|NOTREND| NA |NOTREND| NA UP  |NO TREND
Temperature NO TREND |NO TREND [NO TREND| DOWN |NO TREND|NO TREND [NO TREND
Total Coliform NO TREND|NOTREND| NA |NOTREND| NA |NO TREND|NO TREND
TOC NO TREND|NOTREND| NA |NOTREND| NA  |NO TREND|NO TREND
Vinyl Chloride NO TREND|NO TREND[NOTREND| UP  |NOTREND| UP uP
Zinc - Dissolved  |NO TREND|NO TREND| NA  [NOTREND| NA  |NO TREND|NO TREND

Notes:

NO TREND = No statistically significant trend.
UP = Statistically significant upward trend.
DOWN = Statistically significant downward trend.

NA = Not analyzed per the SWHP

Olalla Landfill
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¢ Nine (9) of the 31 well-constituent combinations with statistically significant upward concentration
trends also have regulatory standard exceedances in December 2018 data. The nine well-
constituent combinations with currently regulatory exceedances are:

o Arsenic: MW-1, MW-6, and MW-8
o lron: MW-8

o0 Manganese: MW-3 and MW-6

o Vinyl Chloride: MW-6, MW-8, and MW-10

e There are 130 well-constituent combinations that have no statistically significant concentration
trend, or the constituents are no longer analyzed in wells MW-5A and MW-7 per the SWHP. Of
these 130 well-constituent combinations with no statistically significant trends samples from the
wells listed in the following nine (9) well-constituent combinations exceed regulatory levels.

Arsenic: MW-3, MW-5A, and MW-7
Iron: MW-6

Manganese: MW-8 and MW-10

pH (field): MW-3 and MW-8

pH (laboratory): MW-3

O O 0O O ©

Shapiro-Wilk Test for Normality

The Shapiro-Wilk Test for Normality is a method recommended in the Unified Guidance for evaluating if
data sets are normally distributed. The Shapiro-Wilk Test for Normality is applied annually to the five-
year moving window of analytical data for each well-constituent pair that has enough data points to apply
this statistical method. Shapiro-Wilk results for the December 2018 monitoring event are summarized in
Table 5 and in the following bullets. Shapiro-Wilk result summary tables for all four quarters of 2018 are
presented in Appendix C.

As described in the Mann-Kendall Trend Test section, MW-5A and MW-7 are sampled annually and for a
reduced list of constituents relative to the other Olalla Landfill monitoring wells and the Shapiro-Wilk
statistical evaluations of the reduced list of constituents are included in Table 5.

e There are 175 well-constituent combinations presented in Table 5 and 62 well-constituent
combinations had fewer than four detections and could not be tested for normality or the
constituents are no longer analyzed in wells MW-5A and MW-7 per the SWHP; the remaining 113
well-constituent combinations were tested for normality.

¢ Normal data distributions were noted in 67 of the 113 well-constituent combinations that were
tested for normality.

¢ Non-normal data distributions were noted in 46 of the 113 well-constituent combinations tested
for normality.

Data that are normally distributed are evaluated using the 95% confidence interval around the mean (a
parametric statistical test). Data that are not normally distributed are adjusted by log-normal
transformation prior to being evaluated using the 95% confidence interval around the median (a non-
parametric statistical test).
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Table 5

December 2018 Shapiro-Wilk Test for Normality Results

Constituent or MW-1 MW-3 MW-5A MW-6 MW-7 MW-8 MW-10
Parameter

Ammonia (N) Non-normal ND NA Non-normal NA Non-normal(Non-normal
Arsenic - Dissolved |Non-normal{Non-normal{Non-normal| Normal Normal Normal Normal
Barium - Dissolved [Non-normal| Normal NA Normal NA Normal Normal
Bicarbonate Normal Normal NA Normal NA Normal Normal
Calcium Normal [Non-normal NA Normal NA Normal Normal
Carbonate ND ND NA ND NA ND ND
cob ND  |Non-normal| NA ND NA ND N':(r)r:al_
Chloride Normal [Non-normal NA Non-normal NA Normal Normal
Dissolved Oxygen Normal [Non-normal| Normal ([Non-normal| Normal Normal ([Non-normal
Iron - Dissolved ND ND ND Normal ND Non-normal(Non-normal
I\Dﬂizzgﬁ/r;zse i ND Normal ND Normal ND Normal Normal
Nitrate Normal [Non-normal NA Non-normal NA Non-normal(Non-normal
Nitrite Non-normal ND NA Non-normal NA Non-normal|Non-normal
gc))(igiggln-Reduction Normal [Non-normal[ Normal |Non-normal|Non-normal{Non-normal(Non-normal
pH - Field Non-normal| Normal Normal [Non-normal| Normal Normal Normal
pH - Laboratory Normal Normal Normal Normal Normal Normal Normal
Potassium Non-normal{Non-normal NA Non-normal NA Non-normal(Non-normal
Sodium Normal Normal NA Normal NA Normal Normal
(Slzflzitfjigtance Normal Normal Normal Normal Normal Normal Normal
Sulfate Normal Normal NA Non-normal NA Normal [Non-normal
Temperature Non-normal| Normal Normal Normal Normal Normal ([Non-normal
Total Coliform ND ND NA ND NA ND ND
TOC ND Normal NA Normal NA Normal |[Non-normal
Vinyl Chloride ND ND ND Non-normal ND Non-normal(Non-normal
Zinc - Dissolved ND ND NA ND NA ND ND

Notes:

ND = Data set has four or fewer quarters with detects and statistical tests cannot be performed.
NA = Not analyzed per the SWHP
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Confidence Interval

The statistical test for confidence interval is recommended in the Unified Guidance and is appropriate for
compliance assessment and corrective action monitoring phases. In addition, evaluation of the
confidence interval is appropriate when analytical data are compared to a fixed limit such as a regulatory
standard. Confidence intervals are a common and statistically defensible way to assess compliance with
a fixed numerical limit.

The moving window of 20 data points was evaluated for the 95% confidence interval for each well-
constituent pair that had enough data points to apply this statistical method. The moving window of 20
data points adds new data with each successive sampling event and drops data from the oldest sampling
event to maintain a consistent sample population of the most current 20 data points.

Confidence intervals for December 2018 are compared to Washington State Drinking Water and
Groundwater Quality Standards and also to site-specific cleanup levels for arsenic and vinyl chloride only.
The results of these comparisons are summarized in Table 6. Confidence interval summaries for all four
quarters of 2018 are presented in Appendix C. Exceedance of a regulatory standard is triggered when
the lower 95% confidence interval is greater than the regulatory standard. Exceedances are highlighted
in red on Table 6. Successful remediation is attained if the upper 95% confidence limit does not exceed
the regulatory standard, which is highlighted in green on Table 6. In some cases, the upper 95%
confidence interval exceeds the regulatory standard, but the lower 95% confidence interval does not. This
condition is not an exceedance but should be monitored for changes and is highlighted in yellow on Table
6.

Observations regarding the 95% confidence interval results are summarized in the following bullets:

e Seventy-three (73) of the well-constituent combinations evaluated had an insufficient number of
detections in the moving five-year window of data to perform the statistical analysis or the
constituents were not analyzed in samples from wells MW-5A and MW-7 per the SWHP. These
well-constituent combinations were not evaluated statistically and are represented as ND (not
detected) or NA (not analyzed) in Table 6. Confidence intervals were evaluated for remaining 109
well-constituent combinations.

e Ninety-six (96) of the well-constituent combinations that were statistically evaluated had 95%
confidence intervals that did not exceed applicable regulatory standards or have no applicable
regulatory standards.

e Thirteen (13) of the well-constituent combinations that were statistically evaluated had lower 95%
confidence intervals that were greater than applicable regulatory levels (are exceedances). The
exceedances are highlighted red in Table 6 and are summarized in the following bullets:

Arsenic: MW-1, MW-3, MW-6, MW-7, MW-8, and MW-10
Iron: MW-6

Manganese: MW-3, MW-6, MW-8, and MW-10

pH (field): MW-3

pH (laboratory): MW-3

O O O O O
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Table 6
December 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-5A MW-6 MW-7 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
Ammonia (N) 40 to 40 40 to 40 NA 40 to 42 NA 40 to 45 77 to 98 None
. . Primary GW
Arsenic - Dissolved 0.05 pg/L Standard
. . Site-Specific
Arsenic - Dissolved 1.29 ug/L Cleanup Level
. . Primary GW
Barium - Dissolved 1000 pg/L Standard
Bicarbonate (mg of 37.40 to
CaCOyL) 4719 143 to 207 NA 112 to 159 NA 98.7 to 140] 156 to 190 None
. 10,343 to | 34,000 to 27,272 to 20,986 to | 37,636 to
Calcium 11,327 | 54,000 NA 34,858 NA 27,014 | 42,075 None
Carbonate (mg of
CaCOyL) ND ND NA ND NA ND ND None
COD ND ND to 10.2 NA ND NA ND ND to 13.0 None
. 250,000 Secondary GW
Chloride ug/L and DW Standard
Dissolved Oxygen 9.83 to 0.27 to 8.13 to 0.20 to 6.63 to 1.03 to 0.15to None
(mg/L) 10.42 0.94 11.29 0.43 8.96 2.24 0.31
. Secondary GW
Iron - Dissolved 290 to 799 300 pg/L and DW Standard
Manganese - Secondary GW
Dissolved 50 pg/L and DW Standard
. Primary GW and
" Primary DW
Oxidation-Reduction 10.8 to 42.2 to 94.6 to
Potential 156 to 226 | 165 to 239 | 106 to 208 368 - 139.5 None
pH - Field 6.1t0 6.5 6.4t06.8 | 6.4t0 6.7 6.4t06.6 | 65-85 | SocondaryGW
Standard
Secondary GW
pH - Laboratory 6.3 to 6.5 6.5-85 Standard
. 1,100 to 891 to 1,040 to
Potassium 520 to 710 | 747 to 979 1,490 - 1120 1,310 None
i Secondary DW
Specific Conductance 700 Secondary DW
(umhos/cm) pgmhos/cm Standard
250,000 Secondary GW
Sulfate - - Hg/L and DW Standard
Temperature (°C) 10.8 to 11.6 to 10.5to 11.1 to 9410 11.9 10.4 to 11.2 to None
. Primary GW and
Total Coliform (count) - 1/100 mL DW Standard
Toc ND 3,104 NA 2,102 NA 1,182 3,580 None
: . Primary GW
Vinyl Chloride ND to 0.06 0.02 uglL Standard
. . Site-Specific
Vinyl Chloride 0.29 pg/L Cleanup Level
. . Secondary GW
Zinc - Dissolved - 5,000 pg/L and DW Standard

Notes:
All concentrations reported as ug/L unless otherwise noted.
NA = Not analyzed per the SWHP
ND = Data all non-detects or 4 or fewer detections
= 95% Lower Cl Exceeds Regulatory Level (Exceedence)
= 95% Upper CIl Exceeds Regulatory Level but Lower Cl Does Not (No Exceedence, No Compliance)
= 95% Upper Cl Does not Exceed Regulatory Level (No Exceedence)
= No Regulatory Level
Normally Distributed Data - Parametric Confidence Interval - Data not Transformed
Non-Normally Distributed Data - Non-Parametric Confidence Interval - Log Base-10 Transformed Data
Non-Detects treated as 0
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e Seven (7) well-constituent combinations have upper 95% confidence intervals that were greater
than (less than in the case of pH) applicable regulatory levels but have lower 95% confidence
intervals that are less than applicable regulatory levels. These are not statistical exceedances,
but they should be monitored for changes. The well-constituent combinations are highlighted
yellow in Table 6 and are summarized in the following bullets:

Iron: MW-8

pH (field): MW-1, MW-5A, MW-6, and MW-10
pH (laboratory): MW-1

Vinyl Chloride: MW-8
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CONCLUSIONS

Quarterly monitoring data collected during 2018 at the Olalla Landfill are summarized in the following
sections.

Landfill Gas Data

Landfill gas field measurements were performed at the three on-site passive flares during the four
quarterly monitoring events in 2018. Landfill gas data for all four quarterly monitoring events are included
in Appendix A and are summarized in the following sections.

March 21, 2018 — First Quarter

Landfill gas indicator parameters, specifically measurable concentrations of carbon dioxide and methane,
combined with lower than ambient oxygen concentrations suggest that landfill gas was present in all three
flares at the time of measurement.

Gas pressure measurements ranged from 0.01 to 0.03 inches of water. The low gas pressure readings
indicate limited potential for landfill gas flow from the flares.

Weather station data from the Bremerton Airport indicate that barometric pressure decreased from 30.10
inches of mercury on March 20, 2018, the day before the monitoring event, to 29.74 inches of mercury on
March 21, 2018, the day the flares were measured (source Weather Underground, Station KPWT, 2018).
This significant decrease in barometric pressure likely contributed to the measurable concentrations of
landfill gas indicators in all three flares.

June 21, 2018 — Second Quarter

Methane was not detected in any of the three flares. In addition, all flares had oxygen concentrations that
were at or near ambient conditions. These measurements indicate that landfill gas, as indicated by the
detection of methane, was not present at measurable concentrations in the flares at the time of monitoring.

Low but measurable concentrations of carbon dioxide were noted in all three flares. The detected carbon
dioxide concentrations in combination with near ambient oxygen concentrations and no detections of
methane likely indicate aerobic decomposition of organic materials in the landfill.

Gas pressure measurements were 0.01 inches of water at all three flare locations. The low gas pressure
readings indicate limited potential for landfill gas flow from the flares.

Weather station data from the Bremerton Airport indicate that barometric pressure increased from 29.99
inches of mercury on June 20, 2018, the day before the monitoring event, to 30.15 inches of mercury on
June 21, 2018, the day the flares were measured (source Weather Underground, Station KPWT, 2018).
This increasing trend in barometric pressure likely contributed to the lack of measurable concentrations
of landfill gas indicators and low pressure (indicating low flow) in all three flares.
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October 4, 2018 — Third Quarter

Methane was detected in Flare 1 at a low concentration of 0.2% by volume, which is 3% of the LEL. In
addition, all flares had oxygen concentrations that were at or near ambient conditions. These
measurements indicate that landfill gas, as indicated by the detection of methane, was only present at
measurable concentrations in Flare 1 at the time of monitoring.

Low but measurable concentrations of carbon dioxide were noted in Flares 1 and 2. The detected carbon
dioxide concentrations in combination with near ambient oxygen concentrations and a single low detection
of methane likely indicate a low decomposition rate of organic materials in the landfill.

Gas pressure measurements were 0.02, 0.01, and 0.02 inches of water in Flares 1, 2, and 3, respectively.
The low gas pressure readings indicate a low potential for landfill gas flow from the flares.

Weather station data from the Bremerton Airport indicate that barometric pressure increased from 30.11
inches of mercury on October 3, 2018, the day before the monitoring event, to 30.16 inches of mercury
on October 4, 2018, the day the flares were measured (source Weather Underground, Station KPWT,
2018). This increasing barometric pressure likely contributed to the low gas pressure in the flares lack of
measurable concentrations of landfill gas indicators at Flares 2 and 3 and a low methane concentration
at Flare 1.

December 18, 2018 — Fourth Quarter

Only Flare 2 had a measurable concentration of methane at 0.1% by volume. All three flares were non-
detect for carbon dioxide and had oxygen concentrations of 20.8% by volume, which are considered
ambient conditions. These landfill gas measurements indicate little to no influence from landfill gas in any
of the wells.

Gas pressure measurements ranged from 0.01 to 0.03 inches of water. The low gas pressure readings
from all three flares indicate a very limited potential for landfill gas flow from the flares.

Weather station data from Bremerton Airport (Station KPWT) indicate that barometric pressure increased
from 30.01 inches of mercury on December 17, 2018, the day before the monitoring event, to 30.15 inches
of mercury on December 18, 2018, the day that flare measurements were made (Weather Underground,
2019). This increasing barometric pressure likely contributed to the low gas pressure in the flares lack of
measurable concentrations of landfill gas indicators at Flares 1 and 3 and a low methane concentration
at Flare 2.

Groundwater Elevation and Flow Direction Data

The groundwater flow direction beneath the Landfill is generally toward the northwest, with groundwater
from beneath the Landfill flowing toward downgradient wells MW-3, MW-6, MW-8, and MW-10 as depicted
in the quarterly groundwater elevation contour and flow direction figures presented in Appendix A. The
groundwater flow directions and elevation contour patterns are consistent with historical groundwater
elevation data from the Landfill.
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The lowest calculated groundwater gradient among the four quarters of 2018 occurred in March with a
mean horizontal gradient of 0.0154. The resulting calculated groundwater flow velocity is 2.40 feet/day.
Groundwater gradients and calculated groundwater velocities were greatest during October and
December, both of which had mean horizontal gradients of 0.0165 and calculated flow velocities of 2.57
feet/day.

Exceedances of Primary Regulatory Standards

Upgradient Well (MW-1)

Arsenic

Groundwater samples collected from MW-1 during the four quarterly monitoring events of 2018
had arsenic concentrations of 0.10 pg/L, 0.12 ug/L, 0.11 pg/L, and 0.11 pg/L in March, June,
October, and December, respectively. Arsenic concentrations exceed the Washington State
Groundwater Primary Standard of 0.05 pg/L in samples from MW-1 during all four quarters.
Arsenic concentrations in the samples from MW-1 were significantly less than both the
Washington State Drinking Water Primary Standard of 10 pg/L and the site-specific CUL of 1.29

ug/L.

The upper and lower 95% confidence intervals for arsenic in samples from MW-1 exceed the
Washington State Primary Groundwater Standard of 0.05 pg/L. This represents a statistically
significant exceedance for arsenic in samples from the upgradient well.

The presence of arsenic at concentrations greater than the Washington State Groundwater
Primary Standard in samples from upgradient well MW-1 is an indication that dissolution of
naturally-occurring arsenic in soil contributes to the arsenic concentrations noted in groundwater
data from other wells at the Landfill.

Cross-Gradient Wells (MW-5A and MW-7)

Arsenic

MW-5A, MW-7

Per the SWHP and CMP, cross-gradient wells MW-5A and MW-7 are sampled only during the
fourth quarter monitoring event. Groundwater samples collected from MW-5A and MW-7 had
arsenic concentrations of 0.20 pug/L and 0.31 ug/L, respectively. These concentrations exceed
the Washington State Groundwater Primary Standard of 0.05 pg/L but are less than both the
Washington State Drinking Water Primary Standard of 10 pg/L and the site-specific CUL of 1.29

ug/L.

The upper and lower 95% confidence intervals for arsenic in samples from MW-7 exceed the
Washington State Primary Groundwater Standard of 0.05 pg/L. This represents a statistically
significant exceedance for arsenic in samples from a cross-gradient well. There were an
insufficient number of arsenic detections in the data from MW-5A for a confidence interval
evaluation.

The presence of arsenic at concentrations greater than the Washington State Groundwater
Primary Standard in samples from cross-gradient wells MW-5A and MW-7 is an indication that
dissolution of naturally occurring arsenic in soil contributes to the arsenic concentrations noted in
groundwater data from other wells at the Landfill.
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Downgradient Wells (MW-3, MW-6, MW-8, and MW-10)

Arsenic

MW-3, MW-6, MW-8, and MW-10

Groundwater samples from downgradient monitoring wells had arsenic concentrations exceeding
the Washington State Groundwater Primary Standard of 0.05 pg/L during the four quarterly events
in 2018. None of the arsenic concentrations detected during 2018 exceed the Washington State
Drinking Water Primary Standard of 10 pg/L. Some samples from MW-6, MW-8, and MW-10
exceeded the site-specific CUL of 1.29 pg/L. Arsenic concentrations for specific wells are
summarized in the following bullets:

0 MW-3 had arsenic concentrations of 0.11 pg/L, 0.14 pg/L, 0.11 pg/L, and 0.13 pg/L in
March, June, October, and December, respectively.

o0 MW-6 had arsenic concentrations of 1.08 ug/L, 1.33 pg/L, 1.57 ug/L, and 1.14 ug/L in
March, June, October, and December, respectively.

o MW-8 had arsenic concentrations of 1.78 pg/L, 2.14 pg/L, 1.06 pg/L, and 1.99 pg/L in
March, June, October, and December, respectively.

0 MW-10 had arsenic concentrations of 1.73 pg/L, 1.68 pg/L, 1.67 pg/L, and 1.98 pg/L in
March, June, October, and December, respectively.

Upper and lower 95% confidence intervals for arsenic in samples from the four downgradient
wells exceed the Washington State Primary Groundwater Standard of 0.05 pug/L. This represents
statistically significant exceedances for arsenic in samples from the downgradient wells.

Vinyl Chloride
MW-6, MW-8 and MW-10

Vinyl chloride was detected at concentrations greater than the Washington State Groundwater
Primary Standard of 0.02 pg/L in samples from MW-6, MW-8, and MW-10 in at least one quarter
of 2018. However, none of the detected concentrations of vinyl chloride exceeded the
Washington State Drinking Water Primary Standard of 2.0 pg/L or the site-specific CUL of 0.29
pg/L. Vinyl chloride concentrations for specific wells are summarized in the following bullets:

0 MW-6 had vinyl chloride concentrations of 0.03 pg/L in June October, and December.

o0 Vinyl chloride was detected in samples from MW-8 at concentrations of 0.10 pg/L, 0.04
Mg/L, and 0.06 pg/L in March, June, and December, respectively.

0 MW-10 had a vinyl chloride concentration of 0.03 pg/L in December.

Upper and lower 95% confidence intervals for vinyl chloride in samples from MW-6 and MW-10
are both lower than the Washington State Primary Groundwater Standard of 0.02 ug/L (presented
as “ND” on Table 5 based on too few detections for a statistically valid result). This represents
statistically significant compliance with the standard in samples from those wells.

The lower 95% confidence limit for vinyl chloride in samples from MW-8 is less than and the upper
95% confidence is greater than the Washington State Primary Groundwater Standard of 0.02
Mg/L. This is not a statistical exceedance or compliance but indicates that continued monitoring
and evaluation is warranted.
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Exceedances of Secondary Regulatory Standards

Upgradient Well (MW-1)

pH (field-measured)

Groundwater purged from well MW-1 had a field-measured pH value of 5.8 during the June
monitoring event. This value is lower than the lower limit of the 6.5 to 8.5 range for the
Washington State Groundwater Secondary Standard.

The lower 95% confidence limit for field-measured pH in purge water from MW-1 is less than but
the upper 95% confidence is greater than the Washington State Secondary Groundwater
Standard range of 6.5 to 8.5. This is not a statistical exceedance or compliance but indicates that
continued monitoring and evaluation is warranted.

pH (laboratory-measured)

Groundwater samples from well MW-1 had laboratory-measured pH values of 6.2, 6.3, 6.0, and
6.3 during the March, June, October, and December monitoring events, respectively. These
values are less than the lower limit of 6.5 for the Washington State Groundwater Secondary
Standard.

The lower 95% confidence limit for laboratory-measured pH in samples from MW-1 is less than
but the upper 95% confidence is greater than the Washington State Secondary Groundwater
Standard range of 6.5 to 8.5. This is not a statistical exceedance or compliance but indicates that
continued monitoring and evaluation is warranted.

Downgradient Wells (MW-3, MW-6, MW-8, and MW-10)

Iron

MW-6 and MW-8

Iron is a common constituent in landfill leachate and iron concentrations in groundwater samples
from downgradient wells MW-6 and MW-8 exceeded the Washington State Drinking Water
Secondary Standard and Groundwater Secondary Standard of 300 ug/L during the quarterly
monitoring events in 2018 as summarized below.

0 MW-6 had iron concentrations of 865 pg/L, 1,010 ug/L, 1,440 pg/L, and 848 ug/L for the
March, June, October, and December sampling events, respectively.

o MW-8 had iron concentrations of 1,340 pg/L, 799 pg/L, and 727 pg/L for the March, June,
and December sampling events, respectively.

Upper and lower 95% confidence intervals for iron in samples from MW-6 exceed the Washington
State Secondary Groundwater Standard of 300 pg/L. This represents a statistically significant
exceedance for iron.

The upper 95% confidence interval for iron in samples from MW-8 exceeds the Washington State
Secondary Groundwater Standard of 300 pg/L but the lower 95% confidence limit does not. This
is not a statistical exceedance or compliance but indicates that continued monitoring and
evaluation is warranted.
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Manganese
MW-3, MW-6, MW-8, and MW-10

e Manganese is a common constituent of landfill leachate and manganese concentrations in
groundwater samples from downgradient wells MW-3 MW-6, MW-8, and MW-10 exceeded the
Washington State Drinking Water Secondary Standard and Groundwater Secondary Standard of
50 pg/L during all four quarterly monitoring events in 2018 as summarized below.

o MW-3 had manganese concentrations of 8,840 ug/L, 8,090 pg/L, 6,240 pg/L, and 7,120
ug/L for the March, June, October, and December sampling events, respectively.

o MW-6 had manganese concentrations of 914 ug/L, 978 pg/L, 1,110 ug/L, and 809 ug/L
for the March, June, October, and December sampling events, respectively.

o MW-8 had manganese concentrations of 3,700 pg/L, 2,350 pg/L, 2,680 pg/L, and 2,870
pg/L for the March, June, October, and December sampling events, respectively.

0 MW-10 had manganese concentrations of 4,730 pg/L, 3,730 pg/L, 4,870 pg/L, and 5,300
pg/L for the March, June, October, and December sampling events, respectively.

e Upper and lower 95% confidence limits for manganese in samples from all four downgradient
wells exceed the Washington State Secondary Groundwater Standard of 50 pg/L indicating
statistically significant exceedances for manganese in downgradient wells.

pH (field-measured)
MW-3, MW-6, MW-8, and MW-10

e Purge water from downgradient monitoring wells MW-3, MW-6, MW-8, and MW-10 each had
field-measured pH values of less than the lower limit of the 6.5 to 8.5 range of the Washington
State Groundwater Secondary Standard during at least one quarterly event in 2018 as
summarized below.

0 MW-3 had field-measured pH values of 6,1, 6.1, 6.3, and 6.3 in March, June, October,
and December, respectively.

0 MW:-6 had field-measured pH values of 6.4 in June.
o0 MW-8 had field-measured pH values of 6.2 and 6.4 in June and December, respectively.
0 MW-10 had a field-measured pH of 6.4 in June.

e Both the upper and lower 95% confidence limits for field-measured pH in purge water from MW-
3 are outside of (less than) the Washington State Secondary Groundwater Standard range of 6.5
to 8.5, indicating a statistically significant exceedance.

e The lower 95% confidence limits for field-measured pH in purge water from MW-6 and MW-10
are lower but the upper 95% confidence limits are greater than the Washington State Secondary
Groundwater Standard range of 6.5 to 8.5. These are not statistical exceedances or compliance
but indicate that continued monitoring and evaluation is warranted.

e Both the upper and lower 95% confidence limits for field-measured pH in purge water from MW-
8 are within the Washington State Secondary Groundwater Standard range of 6.5 to 8.5,
indicating statistically significant compliance.

Olalla Landfill 27 2018 Annual Monitoring Report



pH (laboratory-measured)
MW-3, MW-6, and MW-8

e Purge water from downgradient monitoring wells MW-3, MW-6, and MW-8 had laboratory-
measured pH values of less than the lower limit of the 6.5 to 8.5 range of the Washington State
Groundwater Secondary Standard during at least one quarterly event in 2018 as summarized
below.

0 MW-3 had a laboratory-measured pH value of 6.1 in March.
0 MW-6 had a laboratory-measured pH value of 6.4 in October.
0 MW-8 had a laboratory-measured pH value of 6.3 in October.

e Both the upper and lower 95% confidence limits for laboratory-measured pH in samples from
MW-3 are outside of (less than) the Washington State Secondary Groundwater Standard range
of 6.5 to 8.5, indicating a statistically significant exceedance.

e Both the upper and lower 95% confidence limits for laboratory-measured pH in samples from
MW-6 and MW-8 are within the Washington State Secondary Groundwater Standard range of 6.5
to 8.5, indicating statistically significant compliance.

Analytical Tests for Volatile Organic Compounds

This section lists and describes detections of additional VOC constituents in groundwater samples from
the Landfill monitoring well network. The VOC detections listed in this section are at concentrations less
than applicable Washington State Drinking Water Standards or Washington State Groundwater Quality
Standards or are for VOCs that do not have applicable groundwater standards.

e Benzene was detected in the sample from MW-6 at a concentration of 0.23 pg/L in October. This
concentration is less than the Washington State Primary Groundwater Standard of 1.0 pg/L and the
Washington State Drinking Water Standard of 5.0 pg/L.

e Chlorobenzene was detected in samples from MW-6 at concentrations of 2.20 pg/L, 2.45 ug/L, 2.89
pg/L, and 3.16 pg/L in March, June, October, and December, respectively. These concentrations are
significantly less than the Washington State Primary Drinking Water Standard of 100 ug/L. There is
no Washington State Groundwater Standard for chlorobenzene.

e cis-1,2-Dichlororethene was detected in samples from MW-8 at concentrations of 0.69 ug/L, 0.46
pg/L, 0.26 pg/L, and 0.46 pg/L in March, June, October, and December, respectively. These
concentrations are significantly less than the Washington State Primary Drinking Water Standard of
70 pg/L. There is no Washington State Groundwater Standard for cis-1,2-dichloroethene.

Inspection and Maintenance Summary for 2018 and Activities Planned for 2019

A summary of the inspection, maintenance, and engineering work peformed at the Olalla Landifll in 2018
is presented in Appendix D. Activities planned for 2019 are summarized in Appexdix E.
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Olalla Landfill
2018 Landfill Gas Data

March 21, 2018 Flare #1 Flare #2 Flare #3
METHANE, (% LEL)? >100 >100 >100
METHANE, (% Volume) 5.5 7.6 11.9
OXYGEN, (% Volume) 2.3 0.7 1.6
CARBON DIOXIDE, (% Volume) 12.7 13.6 14.2
PRESSURE (inches of water column) 0.03 0.01 0.01
AMBIENT TEMPERATURE, (°F) 55

June 21, 2018 Flare #1 Flare #2 Flare #3
METHANE, (% LEL)? 0 0 0
METHANE, (% Volume) 0.0 0.0 0.0
OXYGEN, (% Volume) 20.2 19.2 19.3
CARBON DIOXIDE, (% Volume) 2.2 1.2 1.1
PRESSURE (inches of water column) 0.01 0.01 0.01
AMBIENT TEMPERATURE, (°F) 65

October 4, 2018 Flare #1 Flare #2 Flare #3
METHANE, (% LEL)? 3 0 0
METHANE, (% Volume) 0.2 0.0 0.0
OXYGEN, (% Volume) 20.1 19.9 20.2
CARBON DIOXIDE, (% Volume) 0.8 1.3 0.0
PRESSURE (inches of water column) 0.02 0.01 0.02
AMBIENT TEMPERATURE, (°F) 57

December 18, 2018 Flare #1 Flare #2 Flare #3
METHANE, (% LEL)? 0 1 0
METHANE, (% Volume) 0.0 0.1 0.0
OXYGEN, (% Volume) 20.8 20.8 20.8
CARBON DIOXIDE, (% Volume) 0.0 0.0 0.0
PRESSURE (inches of water column) 0.03 0.03 0.01
AMBIENT TEMPERATURE, (°F) 48

Notes:
% LEL is the GEM 2000 instrument reading, not a calculated value from the methane % volume measuremen



Olalla Landfill

2018 Groundwater Elevations

Reference Depth to Groundwater
Station Elevation® Water (feet) Elevation®
March 21, 2018
MW-1 343.79 73.38 270.41
MW -2 323.25 61.24 262.01
MW-3 296.95 41.42 255.53
MW-4 320.93 57.83 263.10
MW-5A 332.53 71.42 261.11
MW -6 271.17 17.81 253.36
MW-7 280.43 21.98 258.45
MW-8 272.85 18.40 254.45
MW-10 279.21 26.58 252.63
June 21, 2018
MW-1 343.79 73.42 270.37
MW-2 323.25 61.87 261.38
MW-3 296.95 42.29 254.66
MW-4 320.93 NM? NM?
MW-5A 332.53 72.24 260.29
MW-6 271.17 18.50 252.67
MW-7 280.43 22.60 257.83
MW-8 272.85 19.06 253.79
MW-10 279.21 27.36 251.85
October 4, 2018
MW-1 343.79 74.44 269.35
MW -2 323.25 62.97 260.28
MW-3 296.95 43.40 253.55
MW-4 320.93 59.75 261.18
MW-5A 332.53 73.21 259.32
MW -6 271.17 19.44 251.73
MW-7 280.43 23.61 256.82
MW-8 272.85 19.92 252.93
MW-10 279.21 28.47 250.74
December 18, 2018
MW-1 343.79 75.46 268.33
MW-2 323.25 63.12 260.13
MW-3 296.95 43.40 253.55
MW-4 320.93 60.30 260.63
MW-5A 332.53 73.82 258.71
MW-6 271.17 17.70 253.47
MW-7 280.43 23.30 257.13
MW-8 272.85 19.57 253.28
MW-10 279.21 27.66 251.55

YElevations in Feet NGVD, 29




OLALLA LANDFILL
Groundwater Elevations
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Groundwater Quality Data
March 2018 Quarterly Monitoring Event

Page 1 of 3
State State
Drinking  Ground- Site-
Water water Specific
Standards Standards Cleanup
(a) (b) Level (c) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-9(FD)

CONVENTIONALS

ALKALINITY e e e mg/L 385 253 162 173 197 255

AMMONIANITROGEN === eeeee e mg/L 0.040U 0.040U 0040U 0.040U 0.079 0.040 U

BICARBONATE === e e mg/L 385 253 162 173 197 255

CARBONATE ~ meeee e e mg/L 10U 10U 10U 10U 10U 10U

SEE“A",'\‘C[?L OXYGEN . L L mgl 100U 100U 100U 100U 107 100 U

CHLORIDE 250** 250" e mg/L 2.70 1.94 4.11 3.28 13.5 1.93

DISSOLVED OXYGEN === —eeem eeeee mg/L 10.54 0.14 0.11 1.20 0.10 NA

NITRATE NITROGEN 10* 10 - mg/L 2.21 0.030 U  0.059 0.085 0.020 U 0.030 U

NITRITE NITROGEN ™ e e mg/L 000U 0.010U o0010U 0010U o0010U 0.01U

ORP e e e mV 2241 2557 36.8 57.7 143.2 NA

pH (field) e 6.5-8.5" - -log H+ 6.5 6.1 6.6 6.6 6.6 NA

pH (laboratory) - 6.5-85 - -log H+ 6.2 6.1 6.5 6.6 6.6 6.1

SPECIFIC CONDUCTANCE 700** e e umhos/cm 108 491 322 328 424 NA

SULFATE 250** 250" - mg/L 3.24 12.9 6.14 478 7.30 12.7

TEMPERATURE == eeee s °C 10.8 11.8 11.2 104 11.5 NA

TOTAL COLIFORM 1100 mL*  1/100 mL*  ----- cfu/100 mL 1U 1U 1U 1U 1U 1U

TOTALORGANIC CARBON ~ —---- = e mg/L 05U 358 219 1.63 3.79 3.63

TURBIDITY e e e NTU 0.2 1.1 15 6.3 NR NA
DISSOLVED METALS

ARSENIC 10* 0.05 1.29 pg/lL 0.10 0.1 1.08 1.78 1.73 0.12

BARIUM 2,000* 1,0000 - pg/lL 30U 180 11.9 9.9 15.6 18.6

CALCIUM e e e mg/L 94 55.4 322 334 41.2 54.1

IRON 300** 300** 300 pg/lL 20U 20U 865 1,340 27 26

MANGANESE 50** 50** 50 pg/lL 1.0U | 8,840 914 3,700 4,730 8,850

POTASSIUM  eeee e s mg/L 050U 0.77 0.95 0.94 0.98 0.77

SODIUM 200 e e mg/L 3.93 10.1 6.25 8.92 9.44 9.98

ZINC 5,000** 5,000 - pg/lL 40U 40U 40U 40U 40U 437U
VOLATILE ORGANIC COMPOUNDS

VINYL CHLORIDE 2¢ 0.02* 0.29 pglL 002U 0.02U 0.02 0.096 0.02 0.02 U
Notes:

Concentration exceeds Washington State Drinking Water or Groundwater Standards

FD = Field Duplicate of MW-3 was labeled MW-9.
NA = Not Analyzed
NR = Not Recorded: turbidity meter provided eratic readings at MW-10.
Regulatory Standards:

(a) WAC 246-290-310

(b) WAC 173-200-040
* Primary Standard
** Secondary Standard
*** Recommended level of concern for consumers with restricted daily sodium intake.

Data Qualifiers:
U = Indicates compound was analyzed for, but not detected at the specified detection limit.



Groundwater Quality Data
March 2018 Quarterly Monitoring Event

Page 2 of 3
State
Drinking State
Water Groundwater
Standards  Standards

VOLATILE ORGANIC COMPOUNDS (a) (b) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-9 (FD)
1,1,1,2-TETRACHLOROETHANE - - uglL 02U 02U 02U 02U 02U 02U
1,1,1-TRICHLOROETHANE 200 200 pglL 02U 02U 02U 02U 02U 02U
1,1,22-TETRACHLOROETHANE =~ -----  —-ee- pg/L 02U 02U 02U 02U 02U 02U
1,1,2-TRICHLOROETHANE 5 - uglL 02U 02U 02U 02U 02U 02U
1,1-DICHLOROETHANE - 1 pglL 02U 02U 02U 02U 02U 02U
1,1-DICHLOROETHENE 7 e pg/L 02U 02U 02U 02U 02U 02U
1,1-DICHLOROPROPENE  ~~  —em- oo uglL 02U 02U 02U 02U 02U 02U
1,2,3-TRICHLOROBENZENE - - pglL 05U 05U 05U 05U 05U 05U
12,3-TRICHLOROPROPANE ~ ----- meee pg/L 05U 05U 05U 05U 05U 05U
1,2,4-TRICHLOROBENZENE 70 - uglL 05U 05U 05U 05U 05U 05U
1,24-TRIMETHYLBENZENE - - pglL 02U 02U 02U 02U 02U 02U
1,2-DIBROMO-3-CHLOROPROPANE =~ -----  -—--- pg/L 05U 05U 05U 05U 05U 05U
1,2-DICHLOROBENZENE 600 - uglL 02U 02U 02U 02U 02U 02U
1,2-DICHLOROETHANE 5 0.5 pglL 02U 02U 02U 02U 02U 02U
1,2-DICHLOROPROPANE 5 0.6 pg/L 02U 02U 02U 02U 02U 02U
1,3,5-TRIMETHYLBENZENE - - uglL 02U 02U 02U 02U 02U 02U
1,3-DICHLOROBENZENE ~~  —--- oo pglL 02U 02U 02U 02U 02U 02U
1,3-DICHLOROPROPANE =o' mees pg/L 02U 02U 02U 02U 02U 02U
1,4-DICHLOROBENZENE 75 4 uglL 02U 02U 02U 02U 02U 02U
22-DICHLOROPROPANE == e pglL 02U 02U 02U 02U 02U 02U
2-BUTANONE e e pg/L 5U 5U 5U 5U 5U 5U
2-CHLOROETHYLVINYLETHER - - uglL 1U 1U 1U 1U 1U 1U
2-CHLOROTOLUENE = e pg/L 02U 02U 02U 02U 02U 02U
2-HEXANONE e e uglL 5U 5U 5U 5U 5U 5U
4-CHLOROTOLUENE ~ eem oo pglL 02U 02U 02U 02U 02U 02U
4-ISOPROPYLTOLUENE ~ —e=em e pg/L 02U 02U 02U 02U 02U 02U
4-METHYL-2-PANTANONE ~~  —- - uglL 5U 5U 5U 5U 5U 5U
ACETONE  eeem e pglL 5U 5U 5U 5U 5U 5U
ACROLEN  eeeee e pg/L 5U 5U 5U 5U 5U 5U
ACRYLONITRILE ~ eeem oo uglL 1U 1U 1U 1U 1U 1U
BENZENE 5 1 pglL 02U 02U 02U 02U 02U 02U
BROMOBENZENE e e pg/L 02U 02U 02U 02U 02U 02U
BROMOCHLOROMETHANE - e uglL 02U 02U 02U 02U 02U 02U
BROMOETHANE e e uglL 02U 02U 02U 02U 02U 02U
BROMOFORM  —eeee 5 pg/L 02U 02U 02U 02U 02U 02U
BROMOMETHANE ~ —eem —eeee uglL 10U 1.0U 1.0U 10U 1.0U 1.0U
CARBON DISULFIDE == e uglL 02U 02U 02U 02U 02U 02U
CARBON TETRACHLORIDE 5 0.3 pg/L 02U 02U 02U 02U 02U 02U
CFC-113 eeeee e uglL 02U 02U 02U 02U 02U 02U
CHLOROBENZENE 100 0 - uglL 02U 02U 220 02U 02U 02U
CHLOROBROMOMETHANE === —ee- pg/L 02U 02U 02U 02U 02U 02U
CHLORODIBROMOMETHANE ~~ ——-- - uglL 02U 02U 02U 02U 02U 02U
CHLOROETHANE e e uglL 02U 02U 02U 02U 02U 02U
CHLOROFORM  —ee- 7 pg/L 02U 02U 02U 02U 02U 02U
CHLOROMETHANE ~ —eem —eee uglL 05U 05U 05U 05U 05U 05U

CIS-1,2-DICHLOROETHENE 70 - uglL 02U 02U 02U 0.69 02U 02U



Groundwater Quality Data
March 2018 Quarterly Monitoring Event
Page 3 of 3

State
Drinking State
Water Groundwater
Standards  Standards

VOLATILE ORGANIC COMPOUNDS (a) (b) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-9 (FD)
CIS-1,3-DICHLOROPROPENE ~ —---- 0.2 pgl 02U 02U 02U 02U 02U 02U
DIBROMOETHANE == e pgl 02U 02U 02U 02U 02U 02U
DICHLOROBROMOMETHANE - 0.5 pgl 02U 02U 02U 02U 02U 02U
ETHYLBENZENE 700 0 - pgl 02U 02U 02U 02U 02U 02U
ETHYLENEDIBROMIDE - 0.001 pgl 02U 02U 02U 02U 02U 02U
HEXACHLOROBUTADIENE - - pgl 05U 05U 05U 05U 05U 05U
IODOMETHANE ~ —eeee e pg/L 1U 1U 1U 1U 1U 1U
ISOPROPYLBENZENE == o pgl 02U 02U 02U 02U 02U 02U
METHYLENE CHLORIDE 5 5 pg/L 1U 1U 1U 1U 1U 1U
M & P-XYLENE 0 0 - pgl 04U 04U 04U 04U 04U 04U
NAPHTHALENE e e pgl 05U 05U 05U 05U 05U 05U
N-BUTYLBENZENE e e pg 02U 02U 02U 02U 02U 02U
N-PROPYLBENZENE ~ —em e pgl 02U 02U 02U 02U 02U 02U
O-XYLENE 0 0 - pgl 02U 02U 02U 02U 02U 02U
SEC-BUTYLBENZENE == e pg 02U 02U 02U 02U 02U 02U
STYRENE 100 - pgl 02U 02U 02U 02U 02U 02U
TERT-BUTLYBENZENE - e pgl 02U 02U 02U 02U 02U 02U
TETRACHLOROETHENE 5 0.8 pg 02U 02U 02U 02U 02U 02U
TOLUENE 1000 - pgl 02U 02U 02U 02U 02U 02U
TRANS-1,2-DICHLOROETHENE 100 - pgl 02U 02U 02U 02U 02U 02U
TRANS-1,3-DICHLOROPROPENE ~~ ----- 0.2 pg 02U 02U 02U 02U 02U 02U
TRANS-1,4-DICHLORO-2-BUTENE pg/L 1U 1U 1U 1U 1U 1U
TRICHLOROETHENE 5 3 pgl 02U 02U 02U 02U 02U 02U
TRICHLOROFLUOROMETHANE - - pg 02U 02U 02U 02U 02U 02U
VINYL ACETATE pgl 02U 02U 02U 02U 02U 02U
VINYL CHLORIDE 2 0.02 pg/l  0.02 U 0.02 U 0.02 U 0.10 0.02 U 0.02 U
Notes: Concentration exceeds State Drinking Water Standards or Groundwater Standards

FD = Field Duplicate of MW-3 was labeled MW-9.

Regulatory Standards:

All regulatory standards listed for VOCs are Primary Regulatory Standards
(a) WAC 246-290-310

(b) WAC 173-200-040

Data Qualifiers:
U = Indicates compound was analyzed for but was not detected at the specified detection limit.



Groundwater Quality Data
June 2018 Quarterly Monitoring Event

Page 1 of 3
State
State Ground-
Drinking water Site-
Water  Standard Specific
Standards s Cleanup
(a) (b) Level (c)  Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-17 (FD)

CONVENTIONALS

ALKALINITY e e e mg/L 42.6 238 154 134 158 151

AMMONIA NITROGEN == eeem e mg/L  0.040 U 0.040 U 0.040 U 0.043 0.073 0.040 U

BICARBONATE - eem eeeee mg/L 42.6 238 154 134 158 151

CARBONATE —m e e mg/L 10U 10U 10U 10U 10U 10U

g:;’x‘:\f;l' OXYGEN . L mg/L 100 U 10.2 100U 100U 100U 100U

CHLORIDE 250** 250*%* - mg/L 3.30 1.77 1.77 3.06 11.1 1.88

DISSOLVED OXYGEN - e eeeee mg/L  10.53 0.27 0.25 0.35 0.23 NA

NITRATE NITROGEN 10* 100 - mg/L  0.964 0.020 U 0.060 U 0.040 0.020 U 0.020 U

NITRITE NITROGEN i mg/L  0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

ORP e emeee e mVv 283.4 263.7 33.1 59.4 137 NA

pH (field) e 6.5-8.5%% - dogH+ = 5.8 6.1 6.4 6.2 6.4 NA

pH (laboratory) - 6.5-8.5** - -log H+ 6.3 6.4 6.6 6.7 6.7 6.6

SPECIFIC CONDUCTANCE 700%* e e umhos/cm 109 500 306 272 349 NA

SULFATE 250** 250*%* - mg/L 3.73 30.5 7.76 5.11 8.39 7.25

TEMPERATURE - e omeee °C 10.7 11.8 10.8 10.0 11.2 NA

TOTAL COLIFORM 1/100 mL* 1/100 mL*  ----- >fu/100 ml 1UJ 1UJ 1Ud 1Ud 1Ud 1UJ

TOTAL ORGANIC CARBON - e e mg/L 05U 322 1.86 1.02 2.81 1.87

TURBIDITY = e e NTU 0.50 1.3 4.3 21.0 0.44 NA
DISSOLVED METALS

ARSENIC 10* 0.05* 1.29 pa/L 0.12 0.14 1.33 2.14 1.68 1.29

BARIUM 2,000* 1,000 - pg/L 30U 153 9.8 5.4 7.7 10.1

CALCIUM e e e mg/L 9.9 59.0 32.3 28.6 324 32.3

IRON 300** 300** 300 pg/L 20 U 20 U 1,010 799 23 1,040

MANGANESE 50** 50** 50 pa/L 1.0 U 8,090 978 2,350 3,730 853

POTASSIUM e e e mg/L 0.63 0.95 1.10 1.00 1.05 1.10

SODIUM 20%%* e e mg/L 4.29 10.6 7.61 9.09 8.32 7.52

ZINC 5,000** 5,000%* - pa/L 40U 40U 40U 40U 40U 122
VOLATILE ORGANIC COMPOUNDS

VINYL CHLORIDE 2* 0.02* 0.29 pa/L 0.02U 0.02U 0.03 0.04 0.02 0.03

Notes:

Concentration exceeds Washington State Drinking Water or Groundwater Standards
FD = Field Duplicate of MW-6 was labeled MW-17.

NA = Not Analyzed

Regulatory Standards:
(a) WAC 246-290-310

(b) WAC 173-200-040

* Primary Standard

** Secondary Standard

*** Recommended level of concern for consumers with restricted daily sodium intake.

Data Qualifiers:

U = Indicates compound was analyzed for, but not detected at the specified detection limit.



Groundwater Quality Data
June 2018 Quarterly Monitoring Event

Page 2 of 3
State State
Drinking Ground-
Water water
Standards Standards

VOLATILE ORGANIC COMPOUNI (a) (b) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-17 (FD)
1,1,1,2-TETRACHLOROETHANE =~ ----- = - pg/L 02U 02U 02U 02U 02U 02U
1,1,1-TRICHLOROETHANE 200 200 uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2,2-TETRACHLOROETHANE =~ ----- = - pg/L 0.2 U 02U 02U 02U 02U 02U
1,1,2-TRICHLOROETHANE 5 e ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-DICHLOROETHANE - 1 pg/L 02U 02U 02U 02U 02U 02U
1,1-DICHLOROETHENE 7 0 - ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-DICHLOROPROPENE == eee- ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
1,2,3-TRICHLOROBENZENE - - ug/L 05U 05U 05U 05U 05U 05U
1,2,3-TRICHLOROPROPANE - - pg/L 05U 05U 05U 05U 05U 05U
1,2,4-TRICHLOROBENZENE 70 - uo/L 05U 05U 05U 05U 05U 05U
1,2,4-TRIMETHYLBENZENE =~ ----- - pg/L 02U 02U 02U 02U 02U 02U
1,2-DIBROMO-3-CHLOROPROPAI - - uo/L 05U 05U 05U 05U 05U 05U
1,2-DICHLOROBENZENE 600 - pg/L 0.2 U 02U 02U 02U 02U 02U
1,2-DICHLOROETHANE 5 0.5 uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-DICHLOROPROPANE 5 0.6 pg/L 0.2 U 02U 02U 02U 02U 02U
1,3,5-TRIMETHYLBENZENE - - ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-DICHLOROBENZENE == - ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
1,3-DICHLOROPROPANE - omee- ug/L 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 0.2U
1,4-DICHLOROBENZENE 75 4 ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
2,2-DICHLOROPROPANE - e ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-BUTANONE eee e pg/L 5U 5U 5U 5U 5U 5U
2-CHLOROETHYLVINYLETHER - - uo/L 1U 1U 1U 1U 1U 1U
2-CHLOROTOLUENE === e pg/L 0.2 U 02U 02U 02U 02U 02U
2-HEXANONE e e uo/L 5U 5U 5U 5U 5U 5U
4-CHLOROTOLUENE == e pg/L 02U 02U 02U 02U 02U 02U
4-ISOPROPYLTOLUENE - - ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
4-METHYL-2-PANTANONE == e pg/L 5U 5U 5U 5U 5U 5U
ACETONE e e pa/L 5U 5U 5U 5U 5U 5U
ACROLEIN e e pg/L 5U 5U 5U 5U 5U 5U
ACRYLONITRILE e s uo/L 1U 1U 1U 1U 1U 1U
BENZENE 5 1 pg/L 0.2 U 02U 02U 02U 02U 02U
BROMOBENZENE e e uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BROMOCHLOROMETHANE - - ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
BROMOETHANE e e ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
BROMOFORM - 5 ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
BROMOMETHANE - e ug/L 10U 10U 10U 10U 10U 10U
CARBON DISULFIDE == e pg/L 02U 02U 02U 02U 02U 02U
CARBON TETRACHLORIDE 5 0.3 uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CFC-113 e e pg/L 02U 02U 02U 02U 02U 02U
CHLOROBENZENE 00 0 - pg/L 02U 02U 2.45 02U 02U 243
CHLOROBROMOMETHANE - - pg/L 0.2 U 02U 02U 02U 02U 02U
CHLORODIBROMOMETHANE - - ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLOROETHANE  =m e pg/L 02U 02U 02U 02U 02U 02U
CHLOROFORM - 7 ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLOROMETHANE == e pg/L 05U 05U 05U 05U 05U 05U

CIS-1,2-DICHLOROETHENE 70 - pg/L 02U 02U 02U 0.46 02U 02U



Groundwater Quality Data
June 2018 Quarterly Monitoring Event

Page 3 0f 3
State State
Drinking Ground-
Water water
Standards Standards

VOLATILE ORGANIC COMPOUNI (a) (b) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-17 (FD)
CIS-1,3-DICHLOROPROPENE ~ ----- 0.2 ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 02U
DIBROMOETHANE = ee- uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
DICHLOROBROMOMETHANE - 0.5 ug/L 0.2 U 0.2 U 02U 0.2U 0.2 U 02U
ETHYLBENZENE 700 0 - uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
ETHYLENE DIBROMIDE - 0.001 ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 02U
HEXACHLOROBUTADIENE - - ug/L 05U 05U 05U 05U 05U 05U
IODOMETHANE e e uo/L 1U 1U 1U 1U 1U 1U
ISOPROPYLBENZENE = e ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
METHYLENE CHLORIDE 5 5 ug/L 1U 1U 11U 1U 1U 11U
M & P-XYLENE 0 - uo/L 04U 04U 04U 04U 04U 04U
NAPHTHALENE e emees ug/L 05U 05U 05U 05U 05U 05U
N-BUTYLBENZENE - ee- uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
N-PROPYLBENZENE - omee- ug/L 02U 0.2 U 0.2U 0.2U 0.2 U 02U
O-XYLENE 0 - uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
SEC-BUTYLBENZENE == —ee uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2U
STYRENE 100 0 - ug/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
TERT-BUTLYBENZENE - - g/l 0.2 U 0.2 U 0.2U 0.2U 0.2 U 02U
TETRACHLOROETHENE 5 0.8 uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
TOLUENE 1000 - ua/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
TRANS-1,2-DICHLOROETHENE 1000 - uo/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
TRANS-1,3-DICHLOROPROPENE ~ ----- 0.2 ug/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
TRANS-1,4-DICHLORO-2-BUTENE uo/L 1U 1U 1U 1U 1U 1U
TRICHLOROETHENE 5 3 Mo/l 0.2 U 0.2 U 0.2 U 0.2U 0.2 U 02U
TRICHLOROFLUOROMETHANE ~ -—- = - uo/L 0.2 U 0.2 U 0.2U 0.2U 0.2 U 0.2U
VINYL ACETATE Ho/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2U
VINYL CHLORIDE 2 0.02 pg/L  0.02 U 0.02 U 0.03 0.04 0.02 0.03
Notes: Concentration exceeds State Drinking Water Standards or Groundwater Standards

FD = Field Duplicate of MW-6 was labeled MW-17.

Regulatory Standards:

All regulatory standards listed for VOCs are Primary Regulatory Standards
(@) WAC 246-290-310

(b) WAC 173-200-040

Data Qualifiers:
U = Indicates compound was analyzed for but was not detected at the specified detection limit.



Groundwater Quality Data
October 2018 Quarterly Monitoring Event

Page 1 of 3
State State Site-
Drinking  Ground- Specific
Water water  Cleanup
Standards Standards Level
(a) (b) (c) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-12 (FD)

CONVENTIONALS

ALKALINITY e e e mg/L 41.4 201 183 92 209 92

AMMONIA NITROGEN - e e mg/L  0.040 U 0.040 U 0.040 U 0.046 0.073 0.040 U

BICARBONATE - e emee mg/L 41.4 201 183 92 209 92

CARBONATE  eem e e mg/L 10U 10U 10U 10U 10U 10U

g:a\Aﬂ:\f;\L OXYGEN . L mg/L 100U 100U 100U 100U 100U 100U

CHLORIDE 250** 250%* - mg/L 2.94 1.81 4.06 2.47 11.3 2.46

DISSOLVED OXYGEN - e omees mg/L 10.54 0.22 0.20 0.23 0.18 NA

NITRATE NITROGEN 10* 10 - mg/L  1.080 0.020 U 0.020 U 0.053 0.020 U 0.051

NITRITE NITROGEN i mg/L 0010 U 0.010U 0.010U 0.010U 0.010U 0.010U

OrRP e e e mV 304.6 239.2 35.8 79.8 107 NA

pH (field) 6.5-8.5% - -log H+ 6.6 6.3 6.5 6.7 6.7 NA

pH (laboratoryy - 6.5-8.5** - -log H+ 6.0 6.1 6.4 6.3 6.5 6.3

SPECIFIC CONDUCTANCE 700%* e e umhos/cm 110 396 364 188 430 NA

SULFATE 250** 250%* - mg/L 3.62 11.0 6.10 3.88 8.06 3.76

TEMPERATURE - eee e °C 10.8 11.9 10.9 10.8 11.4 NA

TOTAL COLIFORM 1/100 mL* 1/100 mL*  ----- cfu/100 mL 1 UH 1 Uk 1 UH 1 UH 1 UH 1 UH

TOTAL ORGANIC CARBON ~ -—---  —em e mg/L 05U 252 2.26 0.70 3.85 0.69

TURBIDITY e e e NTU 0.54 0.17 1.8 3.6 0.49 NA
DISSOLVED METALS

ARSENIC 10* 0.05* 1.29 uo/L 0.106 0.105 1.57 1.06 1.67 1.02

BARIUM 2,000* 1,000* - ug/L 3.9 15.4 16.4 5.8 155 5.9

CALCIUM e e e mg/L 9.7 46.6 37.0 17.1 43.3 17.2

IRON 300** 300** 300 ug/L 20U 20 U 1,440 280 27.3 257

MANGANESE 50** 50** 50 uo/L 1.0 U 6,240 1,110 2,680 4,870 2,630

POTASSIUM  —= e e mg/L 0.58 0.84 1.26 0.89 1.16 0.92

SODIUM P mg/L 3.89 10.0 8.14 7.43 9.06 7.44

ZINC 5,000** 5,000%* - uo/L 40U 40U 40U 40U 40U 40U
VOLATILE ORGANIC COMPOUNDS

VINYL CHLORIDE 2* 0.02* 0.29 pa/L 002U 002U  0.03 0.02 U 0.02 0.02 U
Notes:

Concentration exceeds Washington State Drinking Water or Groundwater Standards

FD = Field Duplicate of MW-8 was labeled MW-12.
NA = Not Analyzed

Regulatory Standards:

(a) WAC 246-290-310

(b) WAC 173-200-040

* Primary Standard

** Secondary Standard

*** Recommended level of concern for consumers with restricted daily sodium intake.
Data Qualifiers:

U = Indicates compound was analyzed for, but not detected at the specified detection limit.
H = Hold time was exceeded.



Groundwater Quality Data

October 2018 Quarterly Monitoring Event

Page 2 of 3
State State
Drinking Ground-
Water water
Standards Standards

VOLATILE ORGANIC COMPOUNDS (@ (b) Units  MW-1 MW-3 MW-6 MW-8 MW-10 MW-12 (FD)
1,1,1,2-TETRACHLOROETHANE - - pg/L 02U 02U 02U 02U 02U 02U
1,1,1-TRICHLOROETHANE 200 200 pa/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2,2-TETRACHLOROETHANE - - pg/L 0.2U 0.2U 02U 0.2 U 0.2U 0.2 U
1,1,2-TRICHLOROETHANE 5 e po/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,1-DICHLOROETHANE - 1 pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,1-DICHLOROETHENE 7 0 e po/L 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-DICHLOROPROPENE == emee pa/L 0.2U 0.2U 02U 02U 0.2U 02U
1,2,3-TRICHLOROBENZENE - e po/L 05U 05U 05U 05U 05U 05U
1,2,3-TRICHLOROPROPANE == e pg/L 05U 05U 05U 05U 05U 05U
1,2,4-TRICHLOROBENZENE 70 pa/L 05U 05U 05U 05U 05U 05U
1,2,4-TRIMETHYLBENZENE - - po/L 0.2 U 02U 0.2 U 0.2 U 0.2U 0.2 U
1,2-DIBROMO-3-CHLOROPROPANE - - pa/L 05U 05U 05U 05U 05U 05U
1,2-DICHLOROBENZENE 600 - pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,2-DICHLOROETHANE 5 0.5 po/L 0.2U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-DICHLOROPROPANE 5 0.6 pa/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,3,5-TRIMETHYLBENZENE - - uo/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
1,3-DICHLOROBENZENE = e pg/L 02U 02U 02U 02U 02U 02U
1,3-DICHLOROPROPANE == omeen pa/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,4-DICHLOROBENZENE 75 4 pg/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
2,2-DICHLOROPROPANE == e pg/L 02U 02U 02U 02U 02U 02U
2-BUTANONE e e pg/L 5U 5U 5U 5U 5U 5U
2-CHLOROETHYLVINYLETHER - - po/L 1U 1U 1U 1U 1U 1U
2-CHLOROTOLUENE ~ =em e pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
2-HEXANONE e e po/L 5U 5U 5U 5U 5U 5U
4-CHLOROTOLUENE == e pg/L 02U 02U 02U 02U 02U 02U
4-ISOPROPYLTOLUENE  =m e pa/L 0.2U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
4-METHYL-2-PANTANONE = - pg/L 5U 5U 5U 5U 5U 5U
ACETONE e e pa/L 5U 5U 5U 5U 5U 5U
ACROLEIN e e pg/L 5U 5U 5U 5U 5U 5U
ACRYLONITRILE  —eem e pa/L 1U 1U 1U 1U 1U 1U
BENZENE 5 1 pa/L 02U 02U 0.23 0.2 U 0.2U 0.2 U
BROMOBENZENE e e po/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
BROMOCHLOROMETHANE = —- pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
BROMOETHANE e e po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
BROMOFORM e 5 pg/L 02U 02U 02U 02U 02U 02U
BROMOMETHANE e e pa/L 10U 10U 10U 10U 10U 10U
CARBON DISULFIDE == eeee pg/L 02U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
CARBON TETRACHLORIDE 5 0.3 po/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
CFC-113 e e pg/L 02U 02U 02U 02U 02U 02U
CHLOROBENZENE 00 00 - pg/L 0.2U 0.2U 2.89 0.2 U 0.2U 02U
CHLOROBROMOMETHANE == e pg/L 0.2U 0.2U 02U 02U 0.2U 02U
CHLORODIBROMOMETHANE - - po/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
CHLOROETHANE  —e e pg/L 02U 02U 02U 02U 02U 02U
CHLOROFORM e 7 pa/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
CHLOROMETHANE ~ —em e pg/L 05U 05U 05U 05U 05U 05U
CIS-1,2-DICHLOROETHENE 70 - pg/L 0.2U 0.2U 0.2 U 0.26 02U 0.21



Groundwater Quality Data
October 2018 Quarterly Monitoring Event

Page 3 of 3
State State
Drinking Ground-
Water water
Standards Standards

VOLATILE ORGANIC COMPOUNDS (a) (b) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-12 (FD)
CIS-1,3-DICHLOROPROPENE - 0.2 pg/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
DIBROMOETHANE == emeee pa/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
DICHLOROBROMOMETHANE - 0.5 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
ETHYLBENZENE 700 0 - pa/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
ETHYLENE DIBROMIDE - 0.001 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
HEXACHLOROBUTADIENE - e po/L 05U 05U 05U 05U 05U 05U
IODOMETHANE — em s po/L 1U 1U 1U 1U 1U 1U
ISOPROPYLBENZENE == e po/L 0.2 U 0.2 U 0.2U 02U 0.2 U 0.2U
METHYLENE CHLORIDE 5 5 pa/L 1U 1U 1U 1U 1U 1U
M & P-XYLENE 0 - pa/L 04U 04U 04U 04U 04U 04U
NAPHTHALENE e e pg/L 05U 05U 05U 05U 05U 05U
N-BUTYLBENZENE = emeee pa/L 02U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
N-PROPYLBENZENE - emee po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
O-XYLENE o - po/L 0.2U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
SEC-BUTYLBENZENE == e po/L 0.2 U 0.2 U 0.2 U 02U 0.2U 0.2U
STYRENE 00 000 - po/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
TERT-BUTLYBENZENE == e pa/L 0.2 U 0.2 U 02U 02U 02U 0.2 U
TETRACHLOROETHENE 5 0.8 pa/L 02U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
TOLUENE 1000 - pg/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
TRANS-1,2-DICHLOROETHENE 100 0 - pa/L 0.2U 02U 0.2 U 0.2 U 02U 0.2 U
TRANS-1,3-DICHLOROPROPENE ~ -——-- 0.2 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
TRANS-1,4-DICHLORO-2-BUTENE po/L 1U 1U 1U 1U 1U 1U
TRICHLOROETHENE 5 3 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
TRICHLOROFLUOROMETHANE - - pa/L 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
VINYL ACETATE po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
VINYL CHLORIDE 2 0.02 pg/L  0.02 U 0.02 U 0.03 0.02 U 0.02 0.02 U
Notes: Concentration exceeds State Drinking Water Standards or Groundwater Standards

FD = Field Duplicate of MW-8 was labeled MW-12.

Regulatory Standards:

All regulatory standards listed for VOCs are Primary Regulatory Standards
(@) WAC 246-290-310

(b) WAC 173-200-040

Data Qualifiers:
U = Indicates compound was analyzed for but was not detected at the specified detection limit.



Groundwater Quality Data
December 2018 Quarterly Monitoring Event

Page 1 of 3
State State Site-
Drinking  Ground- Specific
Water water  Cleanup
Standards Standards Level
(a) (b) (c) Units MW-1 MW-3  MW-5A MW-6 MW-7 MW-8 MW-10 SW-2 MW-13 (FD)

CONVENTIONALS

ALKALINITY e e e mg/L 41.3 223 NA 138 NA 173 227 NA 225

AMMONIA NITROGEN ~ ——-- e e mg/L 0.040 U 0.040 U NA 0.040 U NA 0.040 U 0.081 NA 0.045

BICARBONATE - e e mg/L 41.3 223 NA 138 NA 173 227 NA 225

CARBONATE - e e mg/L 10U 10U NA 10U NA 10U 10U NA 10U

g:;x:\(‘:DAL OXYGEN . L mg/L 100 U 12.2 NA 100 U NA 100 U 12.8 NA 14.4

CHLORIDE 250** 250%* - mg/L 3.07 2.59 NA 5.77 NA 3.54 14.9 NA 14.4

DISSOLVED OXYGEN - e e mg/L  10.28 0.44 9.88 0.32 10.90 0.31 0.31 NA NA

NITRATE NITROGEN 10* 10 - mg/L 1.11 0.02 U NA 0.11 U NA 0.20 U 002U 0.02U 0.02U

NITRITE NITROGEN 1* e e mg/L 001U 0.01U NA 0.01 U NA 0.10 U 001U 001U 001U

OrRP e e e mV 247.8 220.8 200.6 20.8 200.2 52.2 97.1 NA NA

pH (field) - 6.5-8.5** - -log H+ 6.5 6.3 6.8 6.6 6.6 6.4 6.6 7.5 NA

pH (laboratory) - 6.5-8.5** - -log H+ 6.3 H 6.3 H 6.9 H 6.7 H 6.7 H 6.5 H 6.6 H 6.5 H 6.7 H

SPECIFIC CONDUCTANCE 700 e - umhos/cm 105 400 102 278 89 343 464 41 NA

SULFATE 250** 250%* - mg/L 3.73 21.3 NA 4.89 NA 5.67 7.65 NA 2.68

TEMPERATURE - e e °C 10.8 12.0 11.5 11.2 10.9 111 11.2 8.2 NA

FECAL COLIFORM - e e cfu/100 mL  NA NA NA NA NA NA NA 12 H NA

TOTAL COLIFORM 1/100 mL* 1/100 mL*  ----- cfu/100 mL 1 UH 1 UH NA 1 UH NA 1 UH 1 UH NA 1 UH

TOTAL ORGANIC CARBON ~ -----  —e- e mg/L 05U 298 NA 1.66 NA 1.37 3.58 NA 3.56

TURBIDITY e e e NTU 0.80 0.23 7.80 2.20 1.32 1.62 0.98 NA NA
DISSOLVED METALS

ARSENIC 10* 0.05* 1.29 ug/L 0.11 0.13 0.20 1.14 0.31 1.99 1.98 NA 2.02

BARIUM 2,000* 1,000* - pa/L 30U 16.4 3.1 11.7 3.0 11.6 15.7 NA 17.0

CALCIUM e e e mg/L 9.16 51.2 NA 26.7 NA 35.2 46.1 NA 45.5

IRON 300** 300** 300 pg/L 20U 20U 20U 848 20U 727 25.2 NA 28

MANGANESE 50** 50** 50 ug/L 1.0 U 7,120 10U 809 1.0 U 2,870 5,300 NA 5,360

POTASSIUM e e e mg/L 0.62 0.98 NA 1.17 NA 1.24 1.28 NA 1.26

SODIUM 200 e e mg/L 3.97 10.6 NA 7.38 NA 11.2 9.79 NA 9.84

ZINC 5,000** 5,000%* - ug/L 40U 40U 40 U 40U 40 U 40U 40 U NA 40 U
VOLATILE ORGANIC COMPOUNDS

VINYL CHLORIDE 2% 0.02* 0.29 pg/L 002U 0.02U 0.02 U 0.03 0.02 U 0.06 0.03 NA 0.03
Notes:

Concentration exceeds Washington State Drinking Water or Groundwater Standards

FD = Field Duplicate of MW-10 was labeled MW-13.
NA = Not Analyzed

Regulatory Standards:

(a) WAC 246-290-310

(b) WAC 173-200-040

* Primary Standard

** Secondary Standard

*** Recommended level of concern for consumers with restricted daily sodium intake.

Data Qualifiers:
H = Hold time was exceeded.

NA = Not Analyzed
U = Indicates compound was analyzed for, but not detected at the specified detection limit.



December 2018 Quarterly Monitoring Event

Groundwater Quality Data

Page 2 of 3
State State
Drinking Ground-
Water water
Standards Standards
VOLATILE ORGANIC COMPOUNDS (@ (b) Units  MW-1 MW-3 MW-6 MW-8 MW-10 MW-13 (FD)
1,1,1,2-TETRACHLOROETHANE - - pg/L 02U 02U 02U 02U 02U 02U
1,1,1-TRICHLOROETHANE 200 200 pa/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2,2-TETRACHLOROETHANE - - pg/L 0.2U 0.2U 02U 0.2 U 0.2U 0.2 U
1,1,2-TRICHLOROETHANE 5 e po/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,1-DICHLOROETHANE - 1 pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,1-DICHLOROETHENE 7 0 e po/L 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-DICHLOROPROPENE == emee pa/L 0.2U 0.2U 02U 02U 0.2U 02U
1,2,3-TRICHLOROBENZENE - e po/L 05U 05U 05U 05U 05U 05U
1,2,3-TRICHLOROPROPANE == e pg/L 05U 05U 05U 05U 05U 05U
1,2,4-TRICHLOROBENZENE 70 pa/L 05U 05U 05U 05U 05U 05U
1,2,4-TRIMETHYLBENZENE - - po/L 0.2 U 02U 0.2 U 0.2 U 0.2U 0.2 U
1,2-DIBROMO-3-CHLOROPROPANE - - pa/L 05U 05U 05U 05U 05U 05U
1,2-DICHLOROBENZENE 600 - pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,2-DICHLOROETHANE 5 0.5 po/L 0.2U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-DICHLOROPROPANE 5 0.6 pa/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
1,3,5-TRIMETHYLBENZENE - - uo/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
1,3-DICHLOROBENZENE = e pg/L 02U 02U 02U 02U 02U 02U
1,3-DICHLOROPROPANE == omeen pa/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,4-DICHLOROBENZENE 75 4 pg/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
2,2-DICHLOROPROPANE == e pg/L 02U 02U 02U 02U 02U 02U
2-BUTANONE e e pg/L 5U 5U 5U 5U 5U 5U
2-CHLOROETHYLVINYLETHER - - po/L 1U 1U 1U 1U 1U 1U
2-CHLOROTOLUENE ~ =em e pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
2-HEXANONE e e po/L 5U 5U 5U 5U 5U 5U
4-CHLOROTOLUENE == e pg/L 02U 02U 02U 02U 02U 02U
4-ISOPROPYLTOLUENE  =m e pa/L 0.2U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
4-METHYL-2-PANTANONE = - pg/L 5U 5U 5U 5U 5U 5U
ACETONE e e pa/L 5U 5U 5U 5U 5U 5U
ACROLEIN e e pg/L 5U 5U 5U 5U 5U 5U
ACRYLONITRILE  —eem e pa/L 1U 1U 1U 1U 1U 1U
BENZENE 5 1 pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
BROMOBENZENE e e pa/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
BROMOCHLOROMETHANE = —e- pa/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
BROMOETHANE e e po/L 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
BROMOFORM e 5 pg/L 02U 02U 02U 02U 02U 02U
BROMOMETHANE e e pa/L 10U 10U 10U 10U 10U 10U
CARBON DISULFIDE == eeee pg/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
CARBON TETRACHLORIDE 5 0.3 po/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
CFC-113 e e pg/L 02U 02U 02U 02U 02U 02U
CHLOROBENZENE 00 00 - pg/L 0.2U 0.2U 3.16 0.2 U 0.2U 02U
CHLOROBROMOMETHANE === omee- pg/L 0.2U 0.2U 02U 02U 0.2 U 02U
CHLORODIBROMOMETHANE - - po/L 0.2 U 0.2 U 02U 0.2U 0.2 U 0.2 U
CHLOROETHANE ~ =m e pg/L 02U 02U 02U 02U 02U 02U
CHLOROFORM e 7 pa/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
CHLOROMETHANE ~ —em e pg/L 05U 05U 05U 05U 05U 05U
CIS-1,2-DICHLOROETHENE 70 - pg/L 0.2U 0.2U 0.2 U 0.46 02U 0.2 U



Groundwater Quality Data
December 2018 Quarterly Monitoring Event

Page 3 of 3
State State
Drinking Ground-
Water water
Standards Standards

VOLATILE ORGANIC COMPOUNDS (a) (b) Units MW-1 MW-3 MW-6 MW-8 MW-10 MW-13 (FD)
CIS-1,3-DICHLOROPROPENE - 0.2 pg/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
DIBROMOETHANE == emeee pa/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
DICHLOROBROMOMETHANE - 0.5 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
ETHYLBENZENE 700 0 - pa/L 0.2U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
ETHYLENE DIBROMIDE - 0.001 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
HEXACHLOROBUTADIENE - e po/L 05U 05U 05U 05U 05U 05U
IODOMETHANE — em s po/L 1U 1U 1U 1U 1U 1U
ISOPROPYLBENZENE == e po/L 0.2 U 0.2 U 0.2U 02U 0.2 U 0.2U
METHYLENE CHLORIDE 5 5 pa/L 1U 1U 1U 1U 1U 1U
M & P-XYLENE 0 - pa/L 04U 04U 04U 04U 04U 04U
NAPHTHALENE e e pg/L 05U 05U 05U 05U 05U 05U
N-BUTYLBENZENE = emeee pa/L 02U 0.2U 0.2 U 0.2 U 0.2U 0.2 U
N-PROPYLBENZENE - emee po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
O-XYLENE o - po/L 0.2U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
SEC-BUTYLBENZENE == e po/L 0.2 U 0.2 U 0.2 U 02U 0.2U 0.2U
STYRENE 00 000 - po/L 0.2 U 0.2 U 02U 02U 0.2 U 02U
TERT-BUTLYBENZENE == e pa/L 0.2 U 0.2 U 02U 02U 02U 0.2 U
TETRACHLOROETHENE 5 0.8 pa/L 02U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U
TOLUENE 1000 - pg/L 02U 02U 0.2 U 0.2 U 02U 0.2 U
TRANS-1,2-DICHLOROETHENE 100 0 - pa/L 0.2U 02U 0.2 U 0.2 U 02U 0.2 U
TRANS-1,3-DICHLOROPROPENE ~ -——-- 0.2 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
TRANS-1,4-DICHLORO-2-BUTENE po/L 1U 1U 1U 1U 1U 1U
TRICHLOROETHENE 5 3 po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U
TRICHLOROFLUOROMETHANE - - pa/L 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
VINYL ACETATE po/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
VINYL CHLORIDE 2 0.02 pg/L  0.02 U 0.02 U 0.03 0.06 0.03 0.03
Notes: Concentration exceeds State Drinking Water Standards or Groundwater Standards

FD = Field Duplicate of MW-10 was labeled MW-13.

Regulatory Standards:

All regulatory standards listed for VOCs are Primary Regulatory Standards
(a) WAC 246-290-310

(b) WAC 173-200-040

Data Qualifiers:

U = Indicates compound was analyzed for but was not detected at the specified detection limit.
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FIGURE 1-2

OLALLA LANDFILL
MONITORING WELL, FLARE, AND SURFACE WATER SAMPLING LOCATIONS
KITSAP COUNTY, WASHINGTON

ENVIRONMEN
NERS INC

OLALLA LANDFILL QAPP/45403.0

2850 SE BURLEY-OLALLA ROAD
OLALLA, WASHINGTON

APPROXIMATE PROPERTY BOUNDARY =

PERIMETER ACCESS ROAD

MONITORING WELL HTBiSE COUNTY

SURFACE WATER SAMPLING LOCATION - i |
REVIEWED BY PROJECT .

LANDFILL GAS FLARE : LW/ICLM 45403.0




Instrument Calibration Log - Olalla Landfill Monitoring

Yz

?/l .29// £

€A ™,
Calibrated By: 5441 (1 laf -Euiely -7 6 _~  Date:
d P ColneaTig, Cid: :
Meter Type Manufacturer Model Manufacturer Serial kental Co. Serial # Time
Number #
pH
pH Electrode
to 4.00
Calibrated: buffer to 7.00 buffer to 10.00 buffer at °C
Slope = Comments:
Meter Type Manufacturer Model Manufacturer Serlal Rental Co. Serial # Time
Number #
Specific Cond.
Specific Conductance: Calibrated uS/cm to uS/cm calibration standa
Electrical Conductivity: Calibrated uS/cm to uS/cm calibration standard at °C
Comments: .
Model Manufacturer Serial
Meter Type Manufacturer Number # Rental Co. Serial # Time
ORP Meter
ORP Electrode
Electrode measured millivolts at °C using Zobell prepared on / /
Table value for Zobeli solution at this temperature is mV.
Meter Type Manufacturer Macel Manutacturer Serial Rental Co. Serial # Time
Number #
Turbidity f-}mmq Hr Ry L' ] Goolb A7 Crev
Meter reads ) NTUs usinLU’-C’ NTUs standa| Comments:
Meter reads _} s NTUs using < lo NTUs standa
Model Manufacturer Serial
Meter Type Manufacturer Number # Rental Co. Serial # Time
DO Meter

Air-Calibration: Measured temperature

°C corresponds to

mg/L DO (from Table I)

Atmospheric pressure / elevation correction factor

(from Table 1)

Corrected calibration value

mg/L DO (Table | value multiplied by Table Il value)

bottle order, calibration, and field data forms.xls



Multiparameter Probe Calibration Log - Olalla Landfill Groundwater Monitoring

Model Rental Co.
Meter Type Manufacturer] Number Mfg. Serial# Serial # Date Time
pall7 prrsmih Yoz | fro 033 |(6Flovkss Probis.oy f/&af/y
Calibrated to Autocal Solution
Calibration Solution Manufacturer Lot Number Exp. Date
pH = Turbidity = Temperature =
Conductivity = Dissolved Oxygen = ORP =
Comments: p ~ '
T teded coidicale oF edlrlralogy ’9/ Lgepcy - Jareq
(1-4(s
Model Rental Co.
Meter Type Manufacturer| Number Mfg. Serial# Serial # Date Time
Calibrated to Autocal Solution
Calibration Solution Manufacturer Lot Number Exp. Date
pH = Turbidity = Temperature =
Conductivity = Dissolved Oxygen = ORP =

Comments:




Table 3-1: Monitoring Well Construction Data Summary
[ Olalla Landfill, Kitsap County, WA

| Measurin
Well Tlg):altr‘:v(::l i Point ’ Elz\lrjartfiao‘:f(ft Ii:e?;e(?t Northing | Easting | Measuring Point
! bgs) evation (ft NGVD 29) bgs) Description
{ NGVD 29) :
MW-1 87 343.79 342.53 82-87 | 161858.133|560525.840 Pump wellhead
MW-2 73 323.25 318.95 68-73 | 161704.534 | 559572.839| Top of PVC casing
MW-3 55.5 296.95 294.95 50.5-55.5 | 162333.903 | 559463.060 Pump wellhead
; MwW-4 68 320.93 317.35 63-68 | 161911.192|559787.735| Top of PVC casing
MW-5 355 334.17 332.78 25-35 | 162510.115 | 559878.901| Top of PVC casing
MW-5A 98 332.53 33143 86-96 |162487.878 | 559875.742 Pump wellhead
MwW-6 35 271.17 269.14 28-33 | 162077.699 | 5569358.970 Pump wellhead
Mw-7 33 - 280.43 278.21 21-31 | 161723.016 | 559398.979 Pump wellhead
MW-8 38 272.85 270.73 25-35 |161897.813| 559350.147 Pump wellhead
MW-10 47 279.21 276.84 3747 | 162218.490{ 559340.899 Pump wellhead
Notes:

NGVD 29 = National Geodetic Vertical Datum (1929)
bgs = below ground surface




Table 2-1: CAP and SWHP Monitoring Schedule

Olalla Landfill, Kitsap County, WA

First Quarter Second and Third Quarters Fourth Quarter
) ® 4 Q o
5| & o|lel| Elw = | e 2| Elw ool 5|8 @ Elw Q S8l
sampie |212|, |5|2|2|2|8188(2]2|, |E|c|B|0iEs2|e|,.|8|5|s|8|8lc [2|E|8s
Location | 2| €[(Q[= (8|8 |c|2EEY2|c|(Q|=|s|le|FY-|s|0|=2|3|23|c|2|ay| = = =
s|&|lS|alo|C|slolEEle|ls|Slalc|s|loEBe|s|C|alc|S|c]|als2| = |C|EE
52> | & S1Q|8¢C 5 | & > & ° CLI‘-' ol > = E °ola|e K} =€ 5
2|3 Pl lsg 2| S8R IES 2|z Clelel8|F|E | E|5(5S
© FIRl2]O - © FIR|O - ° FIR|&|O =
[ i [ (] a
MW-1 | I B N N | w | n|m|m|m|E]|m | I N N N H|m
MW-2 | [ | | |
MW-3 [ N N N E|m H|E| B |E|(m|m|m N N B BN | =
MW-4 u [ | u
MW-5 ] | | | |
MW-5A | [ ] [ I | [ | L I
MW-6 B E|®|w|m | m I N N N RN N [ I N N N H|H
MW-7 | | | I ] [ ] u [ ]
MW-8 Elm|m|m|m E|m (NN NN NN BN N | N B NN N E|m
MW-10 u | N B | I | | N NN NN | I ] | B | [ ]
Sw-2! u = [ m|m
Flares 1, 2, 3 u | |
Notes:

" Surface water sample from SW-2 collected during first quarter or fourth quarter, not both quarters.
Field Parameters = pH, specific conductance, temperature, ORP, and DO

VOCs = Volatile organic compounds by EPA Method 8260C standard list, vinyl chloride by selective ion monitoring (SIM)

T (total) Metals = calcium, potassium, sodium
D (dissolved) Metals = arsenic, barium, iron, manganese, zinc
Geochemical = alkalinity, ammonia, bicarbonate, carbonate, chloride, sulfate, nitrate, nitrite, pH
TOC / COD = total organic carbon / chemical oxygen demand
Dissolved Metals - COC list = arsenic, iron, manganese
Landfill gas parameters = methane (%LEL), oxygen(% vol), carbon dioxide {% vol), and gas pressure




Depth to Water Measurement Field Data - Olalla Landfill Monitoring

Measuring
. Point Depth to .
Well Time Elevation Water (ft.) Comments and Well Inspection® Notes
(ft. NGVD")
W 0Sies | BT 1 YE Y | e ch ing s rincg (ail g0
MW-2 % 323.25 ,é’m F
Mw-3 | [0 296.95 TRBY
MW | G 57| 3209 ¢1,¥7
MWS | 0y 3 | 33417 9.40
MW-5A | [{ y (/ 33253 7{ d
MW-6 l 7 I_? 271.17 17 7]
MW7 | f ey 3 280.43 2, ‘I'd
Mw-s | Y. (5 | 27285 (Y. 4o
o | ey | 22 | ) 6,5% /
Notes:

'NGVD = National Geodetic Vertical Datum (1929)
2Observations regarding the condition of the well and surrounding area (e.g., protective casing, surface seal,
cap, lock, bollards, soil conditions near the well such as depressions, ponded surface water, or other
subsidence features, and any installed sampling equipment).




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfiil

Al
Station - g Date | 2p-Mar-18
Sample ID o HAYA <~ Zk |'d . Field Team: (Initials) |ELC
Field Conditions 16l b wdy, SO |
Purge Information ;
Well Diameter (in.) Sl Purge Method
Well Depth (it) o7 PErSIEIC Pump
Initial Depth to Water (ft.) Bladder Pump
Depth of Water Column AN Other; :
1Casing Volume &7 Start Time S
Controller Setting (Hz) N i EndTime| (14d|
f'\J /[.’/\ Total Gallons Purged| A & ./
. M;/L "C' My
Time Gallons pH Conductivity NTU DO Temp! ORP Appearance
Od.eel AS 1f.0) 1009 | — T/ [/0.6 Jaow.¥ | cléar
ol S e Sy lo. o9 | - lip5s) [;p.7 Jae¥>] o
oqok | Y75 €-SM]o.(04 | ~ T¢o-5X [tg.7 Taid-2]
daeq | (L 1es3lo-jod | - [ 5]10:¥ [2¢9.d]
040 (¢ (662 [0 (0% | — [ju.59 [(C.F |oac.i] 1/
dai~] [ Ey210. (0 | — |jo.65[iy-¥ [223.2]
0A1Y] 55 [ 8.5+[0.(05F [0.2 | (0o (oo [ 2241 I
< Sample Information
Sample Method(s) @eﬁﬂalﬁc pump / Bladder Pump / Other
Analysis _-Time..  Bottle Type Preservative/Filtration Comments
Volatiles andVC | C}Q/V (5) 40-mi VOA HCL, ice
Total Coliform ‘ S00:rl Sl NG Na2S203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG H2S0,
Total Metals 500-mi HDPE HNO; to ph<2, ice
Dissolved Metals 500-ml HDPE | HNO3 to ph<2, ice. Field filter

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill
— L4 F Y ) &l
Station Mw_.J . UoPrin o Date | 2§-Mar-18
Sample ID W-3 -3 »Mw~4 -3ty Field Team: (Initials) [ELC
Field Conditions Vi odg, SV
Purge Information
Well Diameter (in.) 9 ! Purge Method :¢Stbmersible pump )
Well Depth (it 95.5 Peristalic Pump
initial Depth to Water (ft) I EN Bladder Pump
Depth of Water Column if.U¥ Other: :
1 Casing Volume i Start Time | (- 7¢
Controller Setting (Hz) ilbl e EdTime| {1 §5
) Total Gallons Purged | /¢
Time _Gallons pH Conductivity ~ NTU DO__ Temp. ORP Appearance
(O:xT 2 T @il [CM§9 [ — Tods [J.5 2090 ] clear
10:2 (ol to | g dqq | ~— | 0.70 [H-7 |2593 !
-39 S\ J6w o uqgz | - [og 290 TICT (3580 4
[o-93] 1« [bto |ovdqo | -~ To62y [yl (25521 ~
[0 v5] > [Gic | ¢-44o - lefy |it-7 2555 | o
o M¥] 0 lhto Jodqa | — Toje |8 a5y [ v
gstf (-dfeeatoeya [ g ju [[I.¥ [2552] v
Sample Information
Sample Method(s) :(Submersible pump J Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC (0 )w 2| (@ 4-mivoa HCL, ice
Total Cliform 300-ml sterile AG Na25203
or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 250-ml AG H2S0,
Tolal Metals 500-ml HDPE HNOs to ph<2, ice
Dissolved Metals 500-mi HDPE | HNOS to ph<2, ice. Field filter
End Time 05—
Comments / Exceptions:

Acerermarfereameseiih = N ] oo
EVARRIL: PIVV--'l-'J;I/A’

-t .




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Al
Station u, ¢ Date | 20=Mar-18
Sample ID VT ES [i'd Field Team: (Initiais) |ELC

Field Conditions

ot (gor, 55°F

Purge Information

C‘ §ubmersible pumE )

Well Diameter (in.) L Purge Method
Well Depth (ft) LY, Peristaltic Pump
initial DepthtoWater (t) [ NG9 ¥ Bladder Pump
Depth of Water Column R d Other: :
1 Casing Volume 7 ] Start Time a7
Controller Setting (Hz) (A ? EndTime| (#Y7
Total Gallons Purged M I 2
Time Gallons pH _ Conductivity NTU DO Temp. ORP Appearance
AT D TG-SF [ [~ Tp.dl -~ [iSeAT closr
TA) R;/‘L 056 1o.gqas | . 1033 | g [44. 4 y
4l I 6561 .55 o] (-5~ | (41| 7
M| 7 1695 | 0.9y? o3 | 4 | 4.5 ,,
18791 A4 1656 | guds 0-if n-s. |pdbs| o
4ol (U5 [6.96 | 0 424 g.io (S (4F. &~ '
~Sample Information
Sample Method(s) eristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC ; I BMD (5) 40-mI VOA HCL, ice
Total Coliform N/ [300misterileAG Na2S203
or poly
Geochemical Parameters SmQJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG H2S0,
Total Metals 500-m| HDPE HNO; to ph<2, ice
Dissolved Metals 500-ml HDPE | HNO3 to ph<2, ice. Field filter
End Time REXEa]

Comments / Exceptions:




Groundwater Sampling Field Data

EP1 Project No./Site: 45406.0/Kitsap County - Olalla Landfill

. Al

Station W -4 Date | 2¢"Mar-18

Sample ID Field Team: (Initials) |ELC

Hy -6~
Field Conditions | Tl Tl S F

y " Purge Information

Well Diameter (in)) N Purge Method
Well Depth (ft) 3 Peristaltic Pump
Initial DepthtoWater (ft) | [{<&1 “Bladder Pump
Degpth of Water Column 144 Other: :
1 Casing Volume 3\«1'( sartTime| [ /2 §
Controller Setting (Hz) {07 EnaTime| [ P47
Total Gallons Purged ( "1
Time Gallons pH Conductivity NTU DO Temp. OHP= Appearance
J2k1 2% 1656 G729 [ — [0.77 [11-} [S7S [IL /il
1321 | &€ 5399 0. T ~ 1627 [ii.a [wqo | 707
374 | ¥ 8 2§ | .70 - O li .o~ Y22 lclgan ,
[2o@ (LT [ 6.5y | 0.7 o.f7 | (> | P4y aves
i?"“_ (L9 1655 | 6 7ax ]| - O ik i, ?3'0' /s
12 ] i nle sy 0.7 [ Id [ Ol .+ | P6-¥Y | Cloar

Sample Information

Sample Method(s) ¢ Submersible pump) Peristaltic pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC f ? ﬂ— (5) 40-ml VOA HCL, ice
e :
Total Coliform 300-mi sterile AG Na2S203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH Lg0oJ ice
TOC/COD/NH3 ) 250-ml AG H.S0,
Total Metals 500-ml HDPE HNO; to ph<?, ice
Dissolved Metals 500-m! HDPE | HNOS3 to ph<2, ice. Field filter

End Time [Ty ]

—

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Al
Station n,~ Date | 26-Mar-18
Sample ID r-8- 3/ Field Team: (Initials) |ELC
Field Conditions (T
Y Purge Information _—
Well Diameter (in.) P} Purge Method : ersible pump.
Well Depth (ft) b1 Peristaltic Pump
Initial Depthto Water (ft) | (540 Bladder Pump
Depth of Water Column .60 Other: :
1 Casing Volume AT StartTime] (4. .2¢
Controller Setting (Hz) [OA EdTime| (Y § 6
Total Gallons Purged 9
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
Iegpl (X by | ¢g. 700 | — [y (0. 19949 [¢loady
fuct] ¢ Lo | 074 | ~ tog ljo.7 16%q | w7
w29 & | (.bpl ¢.3ad (.o | io.d A | v
Mgl 2 670 (.rab (¥ |04 9595 [clobray
h'dbl 91 (5] o, 787 i | jo.9 [$8.Y v
Mgl o, x | SY| 0. Po% | A oM | 5T.4 | (lser
MY (B [ 65| 0 7635 | (8D | (0u | §77 /1
Jetd)
_ — Sample Information
Sample Method(s) :{Submersible pump‘ Peristaltic pump / Bladder Pump / Other
Analysis Time ™ Bottle Type Preservative/Filtration Comments
Volatiles and VC (4 5—,,' (5) 40-ml VOA HCL, ice
Toal Colform | e’ | 200 steriloAG Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 250-mi AG H2S04
Total Metals 500-m| HDPE HNO; to ph<2, ice
Dissolved Metals 500-mi HDPE | HNO3 to ph<2, ice. Field filter
End Time U5 ]

Comments / Exceptions:




Landfill Gas Monitoring Field Data - Olalla Landfill Monitoring

Instrument Used:

Lé STich (;ml/é’ Date and Time: E/J///g /)\Y 6

Ambient Temperature: 5§ r ' Field Team: F /4 acjdg ] yi
Field Conditions: Pactly ¢liady 3711
' ”Landﬁll Gas Data
Fare# | Tme | Mot | %LEL | oS 3}'232 Tem':'f(;;““'e Prfizsure
(% vol.) ("H,0)
3 olsHgl a7zl | LG | [4dA 0.0
[ || .5 |00 | 23 | 147 0.0?

Comments / Inspection Results'

"Inspect the following: lock and gate operation, tightness of bolts and clamps, differential settiement, valve
operation, debris or breaks in hose barb.




WUIPCO

CES LANDTECH MODEL: GEM 2000
CALIBRATION CERTIFICATE

SERVICE TECHNI¢IAI\(: }ég\ DATE: 3/30/ [ A

INSTRUMENT INFORMATION

RENTAL ID: GEM2000.] |
SERIAL NUMBER:_6/M076%,/CH

CALIBRATION INFORMATION
1..CALIBRATION GAS: 35 % CO2 LoT #: S231)

GAS RESPONSE:,% % CO2 +2%

2. CALIBRATION GAS:S0O % Vol. Methane LoT# 573160

GAS RESPONSE: L % Vol. Methane +2%

OXYGEN RESPONSE IN FRESH AIR ENVIKONMENT: 20.9%u

OXYGEN DOWNSCALE RESPONSE CHECKED: 0% WITH 99.9% Nitrogen(/

THIS INSTRUMENT HAS BEEN CALIBRATED TO STANDARDS SET FORTH BY THE
MANUFACTURER

T80 His PliE Re . cond, WA CHUS2 Phone (838)234-5678 Fax (925)305-1303



EQUIPC

RENTALS

YSI ProDSS RENTAL

CALIBRATION CERTIFICATE

SERVICE TECHNICIANS V/\

RENTAL CUSTOMER: Eﬂ

INSTRUMENT INFORMATION

RENTAL LD. NUMBER: YSIPRODSS.()/

SERIAL NUMBER: | F {04,32.6

DATE: 34[@#[8

CALIBRATION INFORMATION

PARAMETER:
17 CONDUCTIVITY

STANDARD:

1,000 pMhos

PASS()  LOT#

R
2. pH ZERO pH 7 X
pH SLOPE pH 4 Fal Sla33
pH SLOPE pH 10 X S0ty
3. DISSOLVED OXYGEN Air Calibration
Barometric pressure = 760mmHg Z N/A
__4_TURBIDITY ZERO 0-0-NFHs _ A
TURBIDITY SPAN. 20NPET e —
5. REDOX (ORP) 231mV (YSI Zobell solution) X OLL 317/

/(: 1515t PL"."\HE. Re-tmond WA, 98052

H

»
Ty
[N
o)
[o%)

Phone (888) 234-5678 Fax (925) 3./5-150:



@’ ENVIRONMENTAL 1180 NW Maple Street, Suite 310 Issaquah, Washington 98027 ph 425.395.0010
PARTNERS INC

Olalla Landfill Quarterly
Monitoring Field Book
June 2018

Olalla Landfill
Kitsap County, Washington
Project Number: 45406.0

Environmental Partners, Inc.
1180 NW Maple Street, Suite 310
Issaquah, Washington 98027
(425) 395-0010



S.E. BURLEY OLALLA ROAD o

STORMWATER
DETENTION POND

MW-10 4

| et
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MW-8

BANDIX ROAD S.E.

MW-1

100 200

]

SCALE: 1"= 200"

FIGURE 2

OLALLA LANDFILL GROUNDWATER ELEVATION

CONTOUR MAP - MARCH 18, 2015

NOTES:

KEY:

* MW is completed in a shallow
perched groundwater zone.

MW-2 @ MONITORING WELL LOCATION

SW-2 A SURFACE WATER SAMPLING LOCATION
B LANDFILL GAS FLARE

~——. GROUNDWATER ELEVATION CONTOUR

—m-—— INFERRED GROUNDWATER FLOW PATH

== - — APPROXIMATE PROPERTY BOUNDARY

2~ PERIMETER ACCESS ROAD

ENVIRONMENTAL

PREPARED
BY PARTNERS INC
REPORT | QUARTERLY MONITORING REPORT, 1T QUARTER (MARCH) 2015
OLALLA LANDFILL
LOCATION | TSAP COUNTY, WASHINGTON
PREPARED
e KITSAP COUNTY
DATE DRAWN BY REVIEWED BY PROJECT NUMBER
313172015 vPB DCK 45403.0

Olalla Landfill

1st Quarter 2015 Report



Table 2-1: CAP and SWHP Monitoring Schedule

Olalla Landfill, Kitsap County, WA

First Quarter Second and Third Quarters Fourth Quarter
) ) Ll [¢] i)
= | 8 o|lE|Elw = | @ 2| E|w ool 5|2 o Elw o} o I P
sampie |31 8| |E|S|2|B|818E S 2|, 55| E|01B8I2|E|.|8]5|e|B|8(C |=|E|8s
Location || S|O|=[5|8|&|°PzY=2|s|o|=|3|88|2%EYg-|c|0|=|3|2|c|C|ueyg| 8|=|=2
5| 8|90 olP|s|ISEE 58|90 O|lsISEE 5|89 ololsislsgl = |O|EE
iSO Z] = sclojesl liaglS|O|= slolegl la{S |2 = SO |« ® Z|gs
S| s | S|8|S|OI|58 S|lo s | 8| 8|0|&s A s | 8|80 €| Z|sS
° - |9 & o|F =9 ] Fl2|o F |laa ° - IQ lf ol|F = T s |-
(TR [ L o
MW-1 [ I N N m|m E|m|e|m|lm|lm|m | B N N | m
MW-2 u ] [
MW-3 [ NN N BN W | = BN BN NN N BN N E|E|m|m|N | I
MW-4 ] u [
MW-5 | | | ]
MW-5A ] ] ‘m | = m | = |m
MW-6 | N N NN N | = E|m|m|E |8 |m|m E|E|®|E|N m|m
MW-7 | | u H|n | | u |
MW-8 [ | | = | n o m{m|m|m|m]|m E|m|{m|m|m E|m
MW-10 [ I H|m [ E|m|m|m|m|m | = | = ]
sw-2! E(m ] L
Flares 1,2, 3 | | | |
Notes:

' Surface water sample from SW-2 collected during first quarter or fourth quarter, not both quarters.
Field Parameters = pH, specific conductance, temperature, ORP, and DO

VOCs = Volatile organic compounds by EPA Method 8260C standard list, vinyl chloride by selective ion monitoring (SIM)

T (total) Metals = calcium, potassium, sodium
D (dissolved) Metals = arsenic, barium, iron, manganese, zinc
Geochemical = alkalinity, ammonia, bicarbonate, carbonate, chloride, sulfate, nitrate, nitrite, pH
TOC / COD = total organic carbon / chemical oxygen demand
Dissolved Metals - COC list = arsenic, iron, manganese
Landfill gas parameters = methane (%LEL), oxygen(% vol), carbon dioxide (% vol), and gas pressure



Table 3-1: Monitoring Well Construction Data Summary
Olalla Landfill, Kitsap County, WA

Measurin
Well ngltr‘:v(ﬂl £ Point ° Eles\:‘artf;c: (ft .ﬁféff:f(?t Northing | Easting | M“easuring Point
bgs) [fé?l%o;g()ﬂ NGVD 29) bgs) Description
MW-1 87 343.79 342.53 82-87 161858.133 | 560525.840 Pump wellhead
MW-2 73 323.25 318.95 68-73 161704.534 | 559572.839| Top of PVC casing
MW-3 55.5 296.95 294 .95 50.5-55.5 | 162333.903 | 559463.060 Pump wellhead
Mw-4 68 320.93 317.35 63-68 161911.192 | 559787.735| Top of PVC casing
MW-5 355 334.17 332.78 25-35 162510.115 | 559878.901| Top of PVC casing
MW-5A 98 332.53 331.43 86-96 162487.878 | 559875.742 Pump wellhead
MW-6 35 271.17 269.14 28-33 162077.699 | 559358.970 Pump wellhead
MW-7 33 280.43 278.21 21-31 161723.016 | 559398.979 Pump wellhead
MW-8 38 272.85 270.73 25-35 161897.813 | 559350.147 Pump wellhead
MW-10 47 279.21 276.84 37-47 162218.490 | 559340.899 Pump wellhead
Notes:

NGVD 29 = National Geodetic Vertical Datum (1929)
bgs = below ground surface




Multiparameter Probe Calibration Log - Olalla Landfill Groundwater Monitoring

& saTU 1[ Model Rental Co.

eter Type Manufacturer| Number [ Mfg. Serial# Serial # Date Time

W | Yor | Pobis 6risga |remens | Sy

Calibrated to Autocal Solution

Calibration Solution Manufacturer Lot Number Exp. Date
pH = Turbidity = Temperature =
Conductivity = Dissolved Oxygen = ORP =
‘Comments: '

T66 E@«Jtm Calioraliin pprt At By

Model Rental Co.
Meter Type Manufacturer| Number | Mfg. Serial# Serial # Date Time
Calibrated to Autocal Solution
Calibration Solution Manufacturer Lot Number Exp. Date
pH = Turbidity = Temperature =
Conductivity = Dissolved Oxygen = ORP =

Comments:




Instrument Calibration Log - Olalla Landfill Moni

ring

- iy . \
Calibrated By: & C_ Date: éfl J'/I / &
Meter Type Manufacturer Model Manufacturer Serial Rental Co. Serial # Time
Number #
pH
pH Electrode
to 4.00
Calibrated: buffer to 7.00 buffer to 10.00 buffer at °C
Slope = Comments:
Meter Type Manufacturer Model Manufacturer Serial Rental Co. Serial # Time
Number #
Specific Cond.
Specific Conductance: Calibrated uS/cm to pS/cm calibration standa
Electrical Conductivity: Calibrated uS/cm to puS/cm calibration standard at °C
Comments:
Model Manufacturer Serial
Meter Type Manufacturer Number # Rental Co. Serial # Time
ORP Meter
ORP Electrode
Electrode measured millivolts at °C using Zobell prepared on / /
Table value for Zobell solution at this temperature is mV.
Meter Type Manufacturer Model ManufactuceriSarlal Rental Co. Serial # Time
Number #
N [ >l o~ -
Turbidity hFaana [ A57p S5 FoosTramn il

Meter reads [q S{ NTUs using __ [S’

NTUs standal] Comments:

Meter reads Qé & NTUs using ) vd NTUs standal
Model Manufacturer Serial
Meter Type Manufacturer Number # Rental Co. Serial # Time
DO Meter

Air-Calibration: Measured temperature

°C corresponds to

mg/L DO (from Table I)

Atmospheric pressure / elevation correction factor

(from Table II)

Corrected calibration value

mg/L DO (Table | value multiplied by Table 1l value)

Comments:

bottie order, calibration, and field data forms.xls




Depth to Water Measurement Field Data - Olalla Landfill Monitoring

Measyring .
‘Well Time EIZ\?:tqli;n VB:::::‘ (:: ) Comments and Well Inspection’ Notes
(ft. NGVD')
MW g ;'-\,/ 34379 | 77 o } bor
Mw2 | ¢ (] | 32325 é‘( h ~dme A betis
wws | pp RS | 29895 | Y L& 6{ Gord
N o ACct? = b6 b [ STk
M4 [!-?}'0 320.93 MéAn M{-AT ’ v
wes | iggy 3417 | (070 G L
MW-5A {'0;0 g 332.53 ny/ ). ol\f e ¢
MW-6 | 1} l(rS’ 271.17 [ 850' 504‘4
mw7 | LAY 280.43 2460 Curd
MWS | (g 27285 | (4 .06 Geed
MW-10 [( :,g,éi 279.21 27, j’é Cer d
Notes:

NGVD = National Geodetic Vertical Datum (1929)

Observations regarding the condition of the well and surrounding area (e.g., protective casing, surface seal,

cap, lock, bollards, soil conditions near the well such as depressions, ponded surface water, or other
subsidence features, and any installed sampling equipment).




Groundwater Sampling Field Data

EPI Project No./Site; 45406.0/Kitsap County - QOlalla Landfill

Station
Sample ID
Field Conditions

A -1

r

PN 1

ol(YField Team: (Initials)
t

Date

21-Jun-18

ELC

Tizint 477

Well Diameter (in.)

Purge Information

Purge Method

(: Submersible pump
istaltic Pump

Well Depth (ft)
Initial Depth to Water (ft) T34 4~ Bladder Pump
Depth of Water Column {.755 Other: :
1 Casing Volume F StartTime | (7 ﬂ [5“
Controller Setting (Hz) 7T , EdTime| G P
| 2o Alfom  reggreal A2
Time Gallons pH Conductivity NTU WDOQ ‘Temg.’(.« OF{Pﬂ . Appearance
DO 25 [ G(7 | Gtk ~ (G [ 7.6 [ 3790 | Joar
@yl 5 | 5Xx7[0jeq | — (sl 107 1I5r5) *
e ¥ | sx/| oo | — [0S [ 0.7 lagg ol -
087 1T | $76] gwdq | — [(g.5L [ 10§ 1392.5] -
090 (L[ s25 oed] — Tf.5d { (05 [27k7] *
04z | 6s 1 305 09| — 140521 (0.0 | 2¥.1 '
Oasi | (05| 525 goyodlasd | jo.-32 1 0.7 [ a%29] »
Sample Information
Sample Method(s) (. Submersible pump / Beristaltic pump / Bladder Pump / Other
Analysis " Time Bottle Type Preservative/Filtration Comments
Volatiles and VC o4 g@ 345740-mi VOA HCL, ice
Total Coliform 300-mi sterile AG Na2S203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH f M0 ice
TOC/COD/NH3 500-ml AG H2S0,
Total Metals 500-ml HDPE HNO; to ph<?, ice
Dissolved Metals 500-mI HDPE | HNO3to ph<2, ice. Field filter
U
End Time ﬂﬂm

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station A -3 Date [ 21-Jun-18
Sample ID Hw - 6/K, Field Team: (Initials) [ELC
Field Conditions e LafT, ~
Purge Information ——
Well Diameter (in.) 2" Purge Method :M
Well Depth (ft) 55 Peristaltic Pump
Initial Depth to Water (ft) Yt Bladder Pump
Depth of Water Column 3 Other: :
1 Casing Volume i Uy srtTime| 70 7Y
Controller Setting (Hz) dy End Time /7.9
Total Gallons Purged " "-?
Time Gallons pH Conductivity NTU DO Temp. ORP Appearance
077 * [ Gud T osto [— T OSYT L7 12601 cloar
Ul 7.5 G | 0. 3971 = o9y | 1.4 274 ] '
/¢ 2158y @ O%ﬁ/(} - C]'j?(? ”\ >75 Y
g Y| ¢l9| o vzl ~ 03 | 1. X, 70, I
(099 qr|6.c9] 05041 - | 0.5 [y 13e6f.5] ©
AP '~ y Y B
10T 165 L bod | 0500 | (2603 | Iy | 26771 4
Sample Information
Sample Method(s) : Submersible pump// Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC (0" )rs- (5) 40-ml VOA HCL, ice
Total Coliform 300-mi sterile AG Na2S203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 500-ml AG H2SOx
Total Metals 500-mi HDPE HNOs; to ph<2, ice
Dissolved Metals 500-ml HDPE | HNO3 to ph<2, ice. Field filter
End Time | WY |

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station
Sample ID
Field Conditions

pl/ [0

Field Team: (Initiais)

Date | 21-Jun-18

ELC

___Hwie *ff@’

Cuircart 6

Purge Information

(Submersible
Peristattic Pump

Well Diameter (in.) 2" Purge Method
Well Depth (it) 47
Initial Depth to Water (ft) 1), 76 Blackler Pump
Depth of Water Column LEZH Other: :
1 Casing Volume 7Y Start Time Ly
Controller Setting (Hz) [ = End Time i}é’é
Total Gallons Purged | [ 7
Time Gallons _pH Conductivity NTU DO 'Temp. QFiP Appearance
A0 & (39 102y | ~ | 0.YY [lo 1[577] clear
B Iy 5ol o ~Te.o9 ] ([ /Y11 -,
HEvt s A o — o070 | il-d [qE9] ©
TH] 65 (G780 | — [0.27 | (1. 146 z
[1.3d| & g.;’ul g.347 | = [0.3) [(.i lt4gep | -
V@ 1.y [z o.o5g] = Topd | (X [(P5 Y] ‘-
18 (i L.725] 0 744 i#h‘ G. 23y | [+ [(P7-»] v
(]
Sample Information
Sample Method(s) @eﬁstaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC ( }"'05’ (5) 40-ml VOA HCL, ice
Total Coliform 900, sterilo G Na25208
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 500-ml AG HoSOs
Total Metals 500-ml HDPE HNO; to ph<2, ice
Dissolved Metals 500-mi HDPE | HNO3 to ph<2, ice. Field filter
End Time

Comments / Exceptions:




Groundwater Sampling Field Data

EP1 Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station Date | 21-Jun-18
Sample ID Field Team: (Initials) |ELC
Field Conditions
Purge Information
Well Diameter (in.) 2" Purge Method ubmersible pump
Well Depth (ft) 5 Peristaltic Pump
Initial Depth to Water (it) (8.97 Bladder Pump
Depth of Water Column {6259 Other: :
1 Casing Volume 2.64 sartTime| YO
Controller Setting (Hz) 105 EdTime| { { 2@
Total Gallons Purged | { 5~
Time Gallons pH Conductivity NTU DO Temp. ORP . Appearance
2] 1 P60 o5 [ — 0.8 T(0.7 16f4 [cledy
Tob]| ¥ eJ 0S¢5 | = (o435 | -8 | §1.4 E
1_?0‘:1‘ J ¢6-49 1 g 7es = id) /0-8‘/ "f.}r! cleng, 20
12061 7 1fus 10 205 |~ 1039 [{o.Fl 2] v /747
(2 &8 6qrloies | — [9.25 1 leg | 27| ‘i
205 jo G lg.go6] — 1036 |(0:F | P |~
2 [+ Ju| O0.-20b (43310 2 | (0.8 | ?7( J/,»,?-l,f‘;&al{
Sample Information
Sample Method(s) @eﬁstaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC ( ? :L l (5) 40-mi VOA HCL, ice
Total Coliform * [ s00mi steriteAG Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 500-ml AG H2S04
Total Metals 500-ml HDPE HNO; to ph<2, ice
Dissolved Metals 500-ml HDPE | HNO3 to ph<2, ice. Field filter
End Time ll'l!l
Comments / Exceptions:
Iy o 4 th A 1..5e
ColeT " Deapleefy  (TiW =1 [
'I ¥




Groundwater Sampling Field Data

EPI Project No./Site; 45406.0/Kitsap County - Olalla Landfill

Station
Sample ID
Field Conditions

L7=3

oY .v4

T ANE bt

Field Team: (Initials)

Date

21-Jun-18

ELC

OdirenT W5 =

Purge Information

Well Diameter (in) o Purge Method
Well Depth (1t J¥ Peristaltic Pump
Initial Depth to Water (it.) { 4.0% Bladder Pump
Depth of Water Column 1%. G Other: : ‘
1 Casing Volume N E Start Time /7& ?
Controller Setting (Hz) {7 End Time {472
' Total Gallons Purged i 'X’
Time Gallons pH Conductivity NTU DO Temp. _ORP Appearance
JJU0Y] 2 16%5 [ 0493 | — (0T [ 9.9 T5%.f | cleady
MUl Y Stlooaio ] - Te.»s | (o0 [674 77
Y G |96 | ¢ 255 —1o.g0 | (00 | $6:.1 '
vdd] .¥ [ 6. 74]l 0| — (0249 | 0.0 ]| §70] ‘-
(doc| 4.5 [ Gl 0-265| =~ |eie | (0.1 | 57-b | /lguljy ded,
(O] W | oAb | ¢ 267 = [0, 7¢ | oo [3Tal ™7
jybbl (Za| povlo 27| — loPq | (e | S9. 71 ‘-
lupgl 1S | gl .27 . g. 25 icd | 5941
Sample Information
Sample Method(s) @@Peﬁstalﬁc pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC (L{ ;0 (5) 40-mi VOA HCL, ice
Total Coliform 300-ml sterile AG Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 500-mi AG H.S0,
Total Metals 500-ml HDPE HNO; toph<2, ice
Dissolved Metals 500-mI HDPE | HNOB to ph<2, ice. Field filter
End Time HEkEN

Comments / Exceptions:




Landfill Gas Monitoring Field Data - Olalla Landfill Monitoring
(EL oo

Instrument Used:

657

Date and Time:

6/»//’/3/.

Ambient Temperature: Field Team:
Field Conditions: Cload {; 65’ &
Landfill Gas Data
Carbon Gas
. Meth 0 0 e Temperature
Flare # Time (;’ vz[';e % LEL (,;: )(,%Tr)‘ 3},0\),(::_(; cc) P:f:fg)re
) /]
#7 || o0 | °% | (17 | L1 0.01
FX (s 6.0 oy, | [4x]| .2 0.0/
A |fw|l 00| o |deh| FA 00/

Comments / Inspection Results’

'Inspect the following: lock and gate operation, tightness of bolts and clamps, differential settlement, valve

operation, debris or breaks in hose barb.




EQUIPGO

RENTALS

YSI ProDSS RENTAL

CALIBRATION CERTIFICATE

\
SERVICE TECHNICIA®/\

RENTAL CUSTOMER: €7}
INSTRUMENT INFORMATION

RENTAL LD. NUMBER: YSIPRODSS.(O|

SERIAL NUMBER: | b, (62 6 1),

DATE: QQ_O/ 13

CALIBRATION INFORMATION
PARAMETER: STANDARD: PASS()  LOT#
1. CONDUCTIVITY 1,000 pMhos >L SO
2. pH ZERO pH 7 haY siig7
pH SLOPE pH 4 r Sle3g
pH SLOPE pH 10 loll SOALE
3. DISSOLVED OXYGEN Air Calibration
Barometric pressure = 760mmHg }_( N/A
——4—TURBIDITY ZERO— 0.0 NTLs — N/A
___ TURBIDITY SPAN 20-NTHs — I
5. REDOX (ORP) 231mV (YSI Zobell solution) K CE\27

‘2686 1515t PL NE, Redmond WA, 98052

Phone (888) 234-5678 Fax {(925) 305-1303



CES LANDTECH MODEL: GEM 2000
CALIBRATION CERTIFICATE

SERVICE TECHNICIA@L\ DATE:&,&O/ 12

INSTRUMENT INFORMATION

RENTAL ID: GEM2000. 0 %
SERIAL NUMBER: 6MN\07210/673

CALIBRATION INFORMATION
1..CALIBRATION GAS: 2 % CO2 LoT# 736D

GAS RESPONsé%‘i % CO2 +2%

2. CALIBRATION GAS: SO % Vol. Methane LOT# <73\67)

GAS RESPONSE: SO % Vol. Methane +2%

OXYGEN RESPONSE IN FRESH AIR ENVIRONMENT: 20.9% \./

OXYGEN DOWNSCALE RESPONSE CHECKED: 0% WITH 99.9% 'Nitrogen\/

THIS INSTRUMENT HAS BEEN CALIBRATED TO STANDARDS SET FORTH BY THE
MANUFACTURER

2689 151st Pl NE, Radmond, WA 98052 Phone (888)234-5678 Fax (925)305-1303



@’ ENVIRONMENTAL 1180 NW Maple Street, Suite 310 Issaguab, Washington 98027  ph 425.395.0010
PARTNERS INC

Olalla Landfill Quarterly
Monitoring Field Book
October 2018

Olalla Landfill
Kitsap County, Washington
Project Number: 45406.0

Environmental Partners, Inc.
1180 NW Maple Street, Suite 310
Issaquah, Washington 98027
(425) 395-0010



APPROXIMATE PROPERTY BOUNDARY
PERIMETER ACCESS ROAD

MONITORING WELL
SURFACE WATER SAMPLING LOCATION
LANDFILL GAS FLARE

FIGURE 1-2

OLALLA LANDFILL
MONITORING WELL, FLARE, AND SURFACE WATER SAMPLING LOCATIONS
KITSAP COUNTY, WASHINGTON

PREPARED ENVIRONMENT
PARTNERS INC

2850 SE BURLEY-OLALLA RO,
OLALLA, WASHINGTON

FREPARED | KiTsaP cO
DRAWN BY REVIEWED B PROJECT NUMBER
ALWICLM ICLM 454030




Multiparameter Probe Calibration Log - Olalla Landfill Groundwater Monitoring

Model Rental Co.
Meter Type Manufacturer| Number Mfg. Serial# Serial # Date Time

VL vall, - - N ‘

L peody YO |t | (6FI0d6k| 05 | U
Calibrated to Autocal Solution
Calibration Solution Manufacturer Lot Number Exp. Date
pH = Turbidity = Temperature =
Conductivity = Dissolved Oxygen = ORP =

Comments: Die C(}ff-"i-i ate of calibre r,'/”@'ﬂ‘m%(“
(gy E@W{ﬂﬁg Roatals

Model Rental Co.
Meter Type Manufacturer| Number | Mfg. Serial# Serial # Date Time
Calibrated to Autocal Solution
Calibration Solution Manufacturer Lot Number Exp. Date
pH = Turbidity = Temperature =
Conductivity = Dissolved Oxygen = ORP =

Comments:




Instrument Calibration Log - Olalla Landfill Monitoring

Calibrated By: Date:
Model . . .
Meter Type Manufacturer Number Manufacturer Serial #| Rental Co. Serial # Time
pH
pH Electrode
Calibrated: to 4.00 buffer to 7.00 buffer to 10.00 buffer at °C

id I e
Meter reads !g ;2 _NTUs using s NTUs standard

Comments:

M;tér Typ_e Manufacturer Nl::r IVI-ar-iufac'turer Serial # Rc;ntal;éo. éerial # Time
Specific Cond.
Specific Conductance: Calibrated uS/cm to uS/cm calibration standard
Electrical Conductivity: Calibrated uS/cm to uS/cm calibration standard at °C
Sl - s —
Meter Type Manufacturer Number |Manufacturer Serial #| Rental Co. Serial # Time
ORP Meter
ORP Electrode
Electrode measured millivolts at °C using Zobell prepared on / /
.Table va_lue fgr Zobell §olution atﬁt)lj.gs'@rﬁperafure@m= — _L_r;r_'u\{ I———
Meter Type Manu;;cturer NM:I:nabe;r Man:facturer Serial #| Rental Co. Serial # Time‘——
Turbidity H\éf na L9y 705 o268 00 7Kg (jg—[L—- odvd

Meter reads {0 f. I NTUs using {0 __NTUs standard| _
Model
Meter Type Manufacturer Number |Manufacturer Serial #| Rental Co. Serial # Time
DO Meter

Air-Calibration: Measured temperature

°C corresponds to

mg/L DO (from Table I)

Atmospheric pressure / elevation correction factor

(from Table )

Corrected calibration value mg/L DO (Table | value multiplied by Table il value)
Comments:

bottle order, calibration, and field data forms.xls



Table 3-1: Monitoring Well Construction Data Summary
Olalla Landfill, Kitsap County, WA

Measurin
Well TS;:I“\:V((;:I El Poi_nt ’ EI:\:‘artfiZ?(ft I?l(t:;::;e((fjt Northing Easting Measurir_ig _Point
bgs) ;C‘i’\alt[l)o;‘Q()ﬂ NGVD 29) bgs) Description
MWV-1 87 343.79 342.53 82-87 |161858.133| 560525.840 Pump wellhead
MwW-2 73 323.25 318.95 68-73 | 161704.534 | 559572.839| Top of PVC casing
MW-3 55.5 296.95 294.95 50.5-55.5 | 162333.903 | 559463.060 Pump wellhead
MW-4 68 320.93 317.35 63-68 | 161911.192|559787.735| Top of PVC casing
MW-5 355 334.17 332.78 25-35 | 162510.115| 559878.901| Top of PVC casing
MW-5A 98 332.53 331.43 86-96 | 162487.878| 559875.742 Pump wellhead
MW-6 35 271.17 269.14 28-33 | 162077.699| 559358.970 Pump wellhead
MW-7 33 280.43 278.21 21-31 |[161723.016 | 559398.979 Pump wellhead
MW-8 38 272.85 270.73 25-35 |[161897.813 | 559350.147 Pump wellhead
MW-10 47 279.21 276.84 37-47 | 162218.490 | 559340.899 Pump wellhead
Notes:

NGVD 29 = National Geodetic Vertical Datum (1929)
bgs = below ground surface




Table 2-1: CAP and SWHP Monitoring Schedule
Olalla Landfill, Kitsap County, WA

First Quarter Second and Third Quarters Fourth Quarter
4 4 2] Q o
=| 8 ol el Elw wolg| 8 ol Elw ool 5|8 2|l E|E|lw o) S (8 |nw
138 It s|s|loslel|l@|8?o|s g | 5|2l o] s|S5| 58|20 Bla
Sample | gl c|o|3|2|E|E|88Ys|E|a|B|L|E Seds|elala|2|{2]|E|8]5 2ls|log
Location |~ | 218 =1 o3| |e|l8[=18|e|llEZY2|c|e|=|s|8|le|l|en|l s|z]|= £
| S81Qa|© G Sele|c|1Q|al©O]|S SRl 8|3]19|n]|° O S s=| - |O|E§
= o | > - | = Q Sl 2|1a|> = Q S = la|> - O ® | = |28
S | o (88| 3|0|68 8| s |88 |O[cs] 2| s|E18|3|0|2 |2 |2|&s
i [ i a] =%
MW-1 [ N N BN B | m | n|m|s|m|E|m (N N N N "
MW-2 u ] [ |
MW-3 e |m|m|m | . | m|m|m|®E|m|m [ NN NN N [ ]
MW-4 | n .}
MW-5 ] [ | [ |
MW-5A | | | I ] | n ]
MW-6 N B N [ I | (N HN NN NN N . | m|m|m|m | =
MW-7 | [ ] | BN | [ | ] |
MW-8 i m|m|E|m | m ] N NN N N ] [ N N N | m
MW-10 [ | m|m u | n|m|m|m|m|m | m N "=
SW-2' u | | | | n | =
Flares 1,2, 3 ‘ ] n ]
Notes:

" Surface water sample from SW-2 collected during first quarter or fourth quarter, not both quarters.
Field Parameters = pH, specific conductance, temperature, ORP, and DO

VOCs = Volatile organic compounds by EPA Method 8260C standard list, vinyl chloride by selective ion monitoring (SIM)

T (total) Metals = calcium, potassium, sodium

D (dissolved) Metals = arsenic, barium, iron, manganese, zinc

Geochemical = alkalinity, ammonia, bicarbonate, carbonate, chloride, sulfate, nitrate, nitrite, pH

TOC / COD = total organic carbon / chemical oxygen demand

Dissolved Metals - COC list = arsenic, iron, manganese

Landfill gas parameters = methane (%LEL), oxygen(% vol), carbon dioxide (% vol), and gas pressure




Depth to Water Measurement Field Data - Olalla Landfill Monitoring

Meas!.lring
Well Time E|::;?iton veftit:' (:tc.:) Comments and Well Inspection’ Notes
(ft. NGVD')
M 0?}6 e . ud Mo CA“‘U,(H” Ln¢s (acT {uwﬁir’
ez | (qgy | == | 6407 el
MW-3 | @ g 7 296.95 Ys, Q /1
MW-4 (4 7 L,( 320.93 S‘tf 7¢ z
mws | (4 2 A 334.17 (4. 4§ [/
Mw-5A | () 0, pYC 33283 | 79, 4| (f
we |y 30 27197 | (4 4y h
MW7 |yl 28043 | )5 61 (/
Mws | J y | 27285 /«q 7 2 (1
MW-10 (d y,)"‘ 279.21 &&/‘1{7 «
Notes:

'NGVD = National Geodetic Vertical Datum (1929)

’Observations regarding the condition of the well and surrounding area (e.g., protective casing, surface seal,

cap, lock, bollards, soil conditions near the well such as depressions, ponded surface water, or other
subsidence features, and any installed sampling equipment).




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station U —| ) Date | _4-Oct-18
Sample ID Apfly - TV L~ Wl ¥ Field Team: (Initials) [ELC

Field Conditions GadY . s Lot? = Tuda ./

' Purge Information

Well Diameter (in.) o Purge Method @:;rsibl@

Well Depth (t) 7 Peristaltic Pump

Initial Depth to Water (ft) 2K 4 Bladder Pump

Depth of Water Column ( >S6 Other: :

1 Casing Volume 'S_"g Start Time 0 ,? x4 5/

Controller Setting (Hz) 0% P EndTime| (' ¥57

Total Gallons P! s
SN | S
Time Gakns pH Conductivity NTU Temp. _ ORP Appearance
gc p 1 % 1 lkd | (il — [ 10,59 Til7 T27071 Cltqr
OLNE | S8 Gt | 00 ~ (g5 V(O F [pEY 0| s
o9kl A e ¢d [0l | ~ 1.5 [ (05 [249 61 1)
oS L5 VGl | o | ~ [ /0.5 [ (0§ [Fo7 S 1)
0gsy | (4 2. 60 | U d(() Orérl/ (M | (v 7oY.(2 -
Sample Information
Sample Method(s) " Submersible pump// Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC i ?’S/S— 7657 40-ml VOA HCL, ice
Total Coliform 300-mi sterile AG Na25203
, or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH S g0l ice
TOC/COD/NH3 3%
ml AG H.SO,
Total Metals ml HDPE HNO; to ph<2, ice
Dissolved Metals 500em| HDPE | HNOS to ph<2, ice. Field filter
P56
End Time [ £XH T |

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station %W-f 3 ) Date | 4-Oct-18
Sample ID falle - [TW5 ~ 0 12 Field Team: (Initials) |ELC
Field Conditions Jony, b by* Tida /
Purge Information
Well Diameter (in.) 2" Purge Method é: ubmersible pump 5
Well Depth (it S§.% Peristaltic Pump
Initial Depth to Water (ft.) 4 7.96 Bladder Pump
Depth of Water Column {d g¢ Other -
1 Casing Volume (. ¥t Start Time| 7748
Controller Setting (Hz) [t (]S End Time| (O ng
‘Total Gallons Purged I J
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
(003] [.5 [ 6.0k d qvu [ — (079 [II.L [7od.0] doer
(0it0] 3 |G.oxlo-2991 — lgd% i % 12%79] r,
[0:z] @¥516- o [O0745 ] — |o.7¢ /009 [399-0] <
(d:if] & 6ok | 0.7 - o7k V1 Jr.q |265) /
(0-44] 7.8 |- 9% | 0,740 ~ 0.29 .9 13584 d
wear 4 lgéy Qoo | =~ lodz [(0q [ a5).5] 1
ooyl jo.y lpote [ .24y | = 0.3 1/ 9 2470 v
[0-¢x] (& lb.d¥ | pdo] | - .35 ). 4 |24d.] Zi
Sample Information
Sample Method(s) : @Fermtalﬁc pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC /6/ =2 A (5) 40-ml VOA HCL, ice
Total Coliform SO%:mi stenls AG Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CINitrite/SO4/pH LgoJ ice
TOC/COD/NH3 500-ml AG H2SO0,
Total Metals 500-ml HDPE HNO; to ph<2, ice
Dissolved Metals 500-mI HDPE | HNO3 to ph<2, ice. Field filter
—_— TP
Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site; 45406.0/Kitsap County - Olalla Landfill

Station

v =1

U

F|

olla —[Iwif- ][ §

Field Team: (Initials)

Date

4-Oct-18

ELC

Sample ID

Suavy  pOY [~ Tuduy

Field Conditions

Purge Information

Purge Method |

\

Well Diameter (in.) 2" gbmersible pump
Well Depth (it) l‘(? Peristanc Pump
Initial Depth to Water (ft) asd Bladder Pump
Depth of Water Column IY-YZ Other: :
1 Casing Volume 2.7 StartTime| €Y
Controller Setting (Hz) [Q v EndTime| [( 27
! Total Gallons Purged | PR T .§
Time Gallons pH Conductivity NTU DO Temp. OFI=P Appearance
-d3] 1 Gbh 1 Oyo] = TOhe TI.0 [[6s2] (b9
hopl 235 1C69 ] odz6] - 1031 jlo | (465 «
nogal o [L.69] 0.4337] — o044 | ({7 [ £S5 4
x| €5 ',ﬁ,é"r 0. 4261 — lo.24 | ({7 [[dS Y] 1
ystt 1 éegal ¢.487] — gk | jf. f i) 1
W €5 [ 6.69] e — [ g.ad [ /-7 1211 1/
Hall v lhealpg.qyzql —lo JA I (076 -
U (b b=l . y76l04a [0,/ U [ Y |(J6 T
Sample Information
Sample Method(s) : @Peﬁstaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC l { ¢ d\)\ (5) 40-ml VOA HCL, ice
Total Coliform 300-ml sterlle AG Na25203
or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 500-ml AG H2S0,
Total Metals 500-m| HDPE HNO; to ph<?, ice
Dissolved Metals 500-mI HDPE | HNOS3 to ph<2, ice. Field filter

End Time

[T

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station , I"}Wf‘(‘. ; Date | 4-Oct-18
Sample ID Glalff- MW -l Field Team: (Initials) [ELC
Field Conditions | EQ—T“[ Clocdy, CCF
Purge Information
Well Diameter (in.) 2" Purge Method \gubmersible pump
Well Depth (it.) ‘ Peristaltic Pump
Initial Depth to Water (it.) 7 ,71( ¢f Bladder Pump
Depth of Water Column S Other: : _
1 Casing Volume & 3? startTime| (. SO
Controller Setting (Hz) o EndTime| (& &
Total Gallons Purged| 5
=m12 Gallons pH Conductivity NTU DO Temp. ORP Appearance
2571 [ Thss g eal [ = TG 8T T [0.F o1 Uhgeifyclady
ap 1 3 1Lyl 02611 — 048 | (0,9 [ Sk | v
@ S 1652 0561 | = [6 39 [w.d [¥ Z
[dMh] T ey $ L 0 Feh | ™= 1027 [ (0.9 lqyd. 7
LY 2 0 )3 Q.60 — [ 0.3 |/wq |9 & | clsin
k] (16531 U %67] — [ 0.2 [(0.9 | 778 | v
M (3 1652 7. z64{¥1 [ U3¢ | (0-F | 25-% 2
~ Sample Information
Sample Method(s) : Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC i ; 5‘9\ (5) 40-ml VOA HCL, ice
Total Coliform 800-mi sterile AG Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/CODMNH3 500-mi AG H2S0,
Total Metals 500-ml HDPE HNO; to ph<2, ice
Dissolved Metals 500-mi HDPE | HNOS to ph<2, ice. Field filter
End Time ({3786 ]

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station f i(’\/' SV i Date 4-Oct-18
Sample ID [0l ¢l - [T ?-go//r/ . Field Team: (Initials) [ELC ’
Field Conditions wiiydoadl/ 6=~ Aas Pyl ca®y (UYL i (ol &
Purge Information . '
Waell Diameter (in.) 2" Purge Method ( Submersible pump )
Waell Depth (it.) tstaltic Pump
Initial Depth to Water (ft.) ,%;! A Bladder Pump
Depth of Water Column }'02/ Other: :
1 Casing Volume 2r 71 statTime| [ & 2 |
Controller Setting (Hz) TN EndTime| (il 24 &
Total Gallons Purged | €] )
Time Gallons pH Conductivity NTU _ DO Temp. ORP Appearance
(2081 | _1bwb [ C9 ~ o.ev | [o. & 1970 | cléar
[237] 2.5 16.75| ©:iC7 0.2k | (07 | 83 9] 7/
[270] Y .70 | O .i7% 0. 26| /0. X| 79 7 %)
2R ¢ T¢galoizg 0, oy 795 ]
J—?))b "*T @6‘7 0.i%| 0. X7 lfo¥y | 79. vy
(P74 7.5 16621 0 (Y¥|Sel 22 (& | 79.5] 7
Sample Information
Sample Method(s) :Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatites and VC { ‘?40 (5) 40-ml VOA HCL, ice
Total Coiform 300-mbsterlio AG Na2S203
or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 500-m| AG H.SO,
Total Metals 500-ml HDPE HNO; to ph<2, ice
Dissolved Metals 500-mi HDPE | HNO3 to ph<2, ice. Field filter
End Time

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Date 4-Oct-18

Station

Field Team: (Initiais) |[ELC

Sample iD

Field Conditions

Purge Information

Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (ft.) Peristaltic Pump
Initial Depth to Water (ft.) Bladder Pump
Depth of Water Column Other: :
1 Casing Volume Start Time

End Time

Controller Setting (Hz)

Total Gallons Purged

Time Gallons pH Conductivity NTU DO Temp. ORP Appearance

Sample Information
Sample Method(s) : Submersible pump / Peristaitic pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC (5) 40-mI VOA HCL, ice
Total Coliform 200-mi sterile AG Na2s203
or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 500-ml AG HSO,
Total Metals 500-m! HDPE HNO; toph<2, ice
Dissolved Metals 500-ml HDPE | HNOS to ph<2, ice. Field filter

EndTime L1

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station Date 4-Oct-18

Sample ID Field Team: (initials) |ELC

Field Conditions

Purge Information

Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (ft.) Peristaltic Pump
Initial Depth to Water (ft.) Bladder Pump
Depth of Water Column Other: :
1 Casing Volume Start Time
Controller Setting (Hz) End Time
Total Gallons Purged
Time Gallons pH Conductivity NTU DO Temp. ORP Appearance

Sample Information
Sample Method(s) : Submersible pump / Peristaltic pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC (5) 40-m| VOA HCL, ice
Total Coliform SEOSmi steriie AG Na2s202
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgoJ ice
TOC/COD/NH3 500-mi AG H2SOs
Total Metals 500-m| HDPE HNO; to ph<2, ice
Dissolved Metals 500-ml HDPE | HNOS to ph<2, ice. Field filter

End Time [

Comments / Exceptions:




Landfill Gas Monitoring Field Data - Olalla Landfill Monitoring

LaAdTvC AT
Instrument Used: 7/ ,}aa{; Date and Time: /0/ ‘///Z
- AL
Ambient Temperature: b 7ﬂ F Field Team: Zg, (, %] 0/6'\/'
N ‘ V4
Field Conditions: Purtl J Jwéy
Landfill Gas Data
Carbon Gas
Flare# | Time “('!,ftczf;* % LEL g/’“",%‘:’)' Dioxide | *Per"™®|  Pressure
. e (% vol.) (¢ ("H,0)
Y |{4ys| 00 o0 | do.a | Co 0,09
7z,
, {4 ¢
[ |53 0.3 %% | 90/ | 08 .03
F (50| o 9 | teg | L7 0.0]

Comments / Inspection Results’

LaadTech GEM Qovo  ¢alibraTid L,y E‘ég,;lm /%7‘4{ s a7 Tadkd

{)\UL.’AT/}."’; Cb’-’T/f‘ ﬁuﬁa

Riclal 2D - EM>o0, (]

Lecal Vo (M0 767%(04

'Inspect the following: lock and gate operation, tightness of bolts and clamps, differential settlement, valve
operation, debris or breaks in hose barb.




EQUIPGO

RENTALS

YSI ProDSS RENTAL
CALIBRATION CERTIFICATE

SERVICE TECHNICIAN.@»/\

RENTAL CUSTOMER: -\t-\ ?*S

INSTRUMENT INFORMATION

RENTAL I.D. NUMBER: YSIPRODSS.()S

SERIAL NUMBER: | (f |04 C

DATE: [0/ 3/]8

CALIBRATION INFORMATION

PARAMETER: STANDARD: PASS()  LOT#
1. CONDUCTIVITY 1,000 pMhos 23 50327
2. pH ZERO pH 7 x SUg—
pH SLOPE pH 4 x 53¢
pH SLOPE pH 10 x S036g
3. DISSOLVED OXYGEN Air Calibration
Barometric pressure = 760mmHg 2: N/A
~4+—TFHRBIDHFY-ZERO BN e
TURBIDITY SPAN 20 NTU’s — p‘]’ﬂ
5. REDOX (ORP) 231mV (YSI Zobell solution) X _ L,L}7

386 1515 PL NE, Rentrori WA, 98052 Phone (888) 234:5678 Fax (925) 305:1303:



CES LANDTECH MODEL: GEM 2000
CALIBRATION CERTIFICATE

SERVICE TECHNICIAN@ﬂ DATE:_ |0/ 3/1 3

INSTRUMENT INFORMATION

RENTAL ID: GEM2000. |
SERIAL NUMBER:_G /1 07638/04

CALIBRATION INFORMATION
1..CALIBRATION GAS: 25 % CO2 LOT #: 73162

GAS RESPONSE: 3S % CO2 +2%

2. CALIBRATION GAS: S0 % Vol. Methane LOT #: S7>I16D

GAS RESPONSE: L % Vol. Methane +2%

OXYGEN RESPONSE IN FRESH AIR ENVIRONMENT: 20.9%\/

OXYGEN DOWNSCALE RESPONSE CHECKED: 0% WITH 99.9% Nitrogen Vv

THIS INSTRUMENT HAS BEEN CALIBRATED TO STANDARDS SET FORTH BY. THE
MANUFACTURER

2689 1515t PN~ Redmond, WA 98052 ' Phone (888)234-5678 Fax (925)305-1303



Chain of Custody Record & Laboratory Analysis Request

ARl Assigned Number: Turn:around Requested: Page: t of { Analyt.l cal Resou.r ces, Incorporated
ST an A 4 i f Analytical Chemists and Consultants
- —— - 4611 South 134th Place, Suite 100
ARI Client Company: _ N T Phone: 11 e Dar aaf D?te;f e ::(’:e ) Tukwila, WA 98168
- A ANGAT G Farfe s T 7 AU oEC L gal i Ts resent- ’
éﬁ%w.;; ANba pi Facip id Taf Yg§-540-a0f4 G I 206-695-6200 206-695-6201 (fax)
ient Contact: . No. of 3 Cooler =y % ilab:
) o - : : R B www.arilabs.com
’i}:gi‘u s Woalty ! Coolers: § Temps:  /  *1
Client Project Name: . , | Iy v £ Analysis Requested Notes/Comments
Diotla Lavdt (i _— —.
Client Prc:j_ect} #o, Samplers: | ; ; = o S = S <3
ISUG G, J . adafV/ Al = | X it | e J‘*
LV e e ~r e, o
N - IR R P RN
Sample ID Date Time Matrix No. Containers »""2 P g IS
- \i} [ T S
550 liwaTay & K S X X ~J¢6 erad For
S } ; S i L v ; .,
W 3 \ b b 5 2o T. L
(U7 _ § A A X X (oapiodls HIT
¥ I3
y ¢ : H ¢ S P A .
WS X X | A X
3) i i o 7 / i i
{5 S- Fed / A X ™ A
~i: . i Vi 7 Va \ ra
(556 | | X | X [» (XX
1 n 3 if" Lo s ra e
e 9 S A X ¥ X {
- v
Lo s 1846 o Fal
Comments/Special Instructions Relinqugéﬂzé by: N 2 e eceived by: R Relinquished by: Received by:
(Sign'ail‘l@) L (3 ey -""’\jh (\ 1 ! %.‘E (\ i \lz}\ (Signature) (Signature)
> - Sa
P;inted Name: 4 3 Frinted e: . Printed Name: Printed Name:
[ : f’ ') & ¢ L (™ g Yy o2 ‘; a1 i "
Cdif { an ¢ v o Ny IATA VAL D ;. Shy %\
Company: / Companyty =~ =~ 2 Company: Company:
= O A AW \ ,,
Date &}’ime: / o N Date &Time: Date & Time: Date & Time:
Lif e a5 Lk 91/ S o 5 ";-»”\“ L
ISy STy L) Vol

Limits of Liability: AR! will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARl release ARI from any liability in excess thereof. not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client,

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.
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FIGURE 1-2

OLALLA LANDFILL
MONITORING WELL, FLARE, AND SURFACE WATER SAMPLING LOCATIONS
KITSAP COUNTY, WASHINGTON

PREBIRED ENVIRONMENTAL
BY PARTNERS INC

PROJECT | OLALLA LANDFILL QAPP/45403.0
2850 SE BURLEY-OLALLA ROAD
LOCATION | o ALLA, WASHINGTON
APPROXIMATE PROPERTY BOUNDARY

PERIMETER ACCESS ROAD PREPARED TSARIGOUNTS,
MONITORING WELL FOR
SURFACE WATER SAMPLING LOCATION 5
y DATE DRAWN BY REVIEWED BY PROJECT NUMBER
LANDFILL GAS FLARE - - 2/25/15 ALW/CLM ALW/CLM 45403.0




Table 2-1: CAP and SWHP Monitoring Schedule

Olalla Landfill, Kitsap County, WA

First Quarter

Second and Third Quarters

Fourth Quarter

&2 c < % € ] i) @
s ..03 o £ = © (2071 B ..q_). ] g © 0l o Q £ g = © o) o < ho] (2] [
sample | 3 | & slslelelalgs e|e s|lsiela|85g|e glelL|lg|ol® |2 |E|8s
- DI Elo|lo|E|=]|E SPsl 8| E|lale|s|ElolPgo|E|lala|s|E]|E ol c | 8|9%
Location 418101 =|9|R| o =9 J|s|lO|s|3| o =9 J|s|O|s|T|°| & oyl © | € |=
5| | O olls|~EE x| &0 olcs|-IEE = 51| OOl |xs2 s |O|EE
2 ol =] S|l |oml @ o= S|l |Sm] 9 o| =)= c |l |& = Z|o@®
a > o c ._I s |a]> o c = o> s | | o 5] Q| = |¢c
g o L] 8 8 Py O |g o g o o3 s [o) O |ws é_“ g Le) o3 - O [0} E s = | E(L“
© Fle|le|lo|F RS 5 Fle|o|F |H © FlR|2|o S
i [ [ o [
MW-1 H | E|® | ®|®m H | m | I B B B A A H | E|E|®|m H | E
MW-2 ] | | |
MW-3 H || ®|E|m H | m H | N | @ | ®E|®N|®EH|m H | H|E|®m|m H| =
MW-4 ] ] |
MW-5 ] [ ] |
MW-5A ] [ | | | | ] n | |
MW-6 H || ®|m|m H | = I N N A N W H | ®E|m|m|m H | N
MW-7 o | | H | m [ | | ]
MW-8 | N | N | N |® | m H | B |® |6 || ®|® H || ®m|E|m H | N
MW-10 H|E|E|®m|m H|E H || ®E|®m|®H|®E|®N H || B | ®E|m H| =
SW-21 L | | | | | | | L]
Flares 1,2, 3 | | ] |
Notes:

" Surface water sample from SW-2 collected during first quarter or fourth quarter, not both quarters.
Field Parameters = pH, specific conductance, temperature, ORP, and DO

VOCs = Volatile organic compounds by EPA Method 8260C standard list, vinyl chloride by selective ion monitoring (SIM)

T (total) Metals = calcium, potassium, sodium

D (dissolved) Metals = arsenic, barium, iron, manganese, zinc
Geochemical = alkalinity, ammonia, bicarbonate, carbonate, chloride, sulfate, nitrate, nitrite, pH
TOC / COD = total organic carbon / chemical oxygen demand
Dissolved Metals - COC list = arsenic, iron, manganese
Landfill gas parameters = methane (%LEL), oxygen(% vol), carbon dioxide (% vol), and gas pressure



Table 3-1: Monitoring Well Construction Data Summary
Olalla Landfill, Kitsap County, WA

Total Well Me;i:ll:ting Surfface Screened . ) Measuring Point
Well Dego;l;)(ft Elevation (ft E:fc\;lst[l)o;g()ft Intirg:)l (ft| Northing Easting Description
NGVD 29)
MW-1 87 343.79 342.53 82-87 |161858.133| 560525.840 Pump wellhead
MW-2 73 323.25 318.95 68-73 | 161704.534| 559572.839| Top of PVC casing
MW-3 55.5 296.95 294.95 50.5-565.5 | 162333.903 | 559463.060 Pump wellhead
MW-4 68 320.93 317.35 63-68 | 161911.192 | 559787.735| Top of PVC casing
MW-5 35.5 334.17 332.78 25-35 | 162510.115| 559878.901 | Top of PVC casing
MW-5A 98 332.53 331.43 86-96 | 162487.878 | 559875.742 Pump wellhead
MW-6 35 271.17 269.14 28-33 [ 162077.699 | 559358.970 Pump wellhead
MW-7 33 280.43 278.21 21-31 161723.016 | 559398.979 Pump wellhead
MW-8 38 272.85 270.73 25-35 |[161897.813|559350.147 Pump wellhead
MW-10 47 279.21 276.84 37-47 | 162218.490 | 559340.899 Pump wellhead
Notes:

NGVD 29 = National Geodetic Vertical Datum (1929)
bgs = below ground surface




For YT£ tallomgTgs -V é6 ealioration ot from E@M/‘MPC(J
For GEN Q000 Ludbil gay s tar- ves CalomTipn (ol ovmm Epepr
Instrument Calibration Log - Olalla Landfill Monitoring
Calibrated By: E (C{ dd, \V/ Date: ZcL/(é'l/,/dL

Meter Type Manufacturer Hipdel Manufactlirer Soril Rental Co. Serial # Time
Number #
pH
pH Electrode
to 4.00
Calibrated: buffer to 7.00 buffer to 10.00 buffer at °C
Slope = Comments:
Meter Type Manufacturer Model Manutaemrsr el Rental Co. Serial # Time
Number #
/ 7 7 Y- S i mm—— & o 2
Specific Cond. L A HC’ Th ‘)\Wu/u ?S‘éé o 5"9?5?
Q " (q U
Specific Conductance: Calibrated ) yS/cm to uS/cm calibration standa
Electrical Conductivity: Calibrated uS/cm to uS/cm calibration standard at °C
Comments:
Model Manufacturer Serial
Meter Type Manufacturer Number # Rental Co. Serial # Time
ORP Meter
ORP Electrode
Electrode measured millivolts at °C using Zobell prepared on / /
Table value for Zobell solution at this temperature is mV.
Meter Type Manufacturer Mocal Manufacturer Serial Rental Co. Serial # Time
Number #
Turbidity
Meter reads NTUs using NTUs standa]Comments:
Meter reads NTUs using___ NTUs standa
Model Manufacturer Serial
Meter Type Manufacturer Number # Rental Co. Serial # Time
DO Meter
Air-Calibration: Measured temperature °C corresponds to mg/L DO (from Table |)
Atmospheric pressure / elevation correction factor (from Table I1)
Corrected calibration value mg/L DO (Table | value multiplied by Table |l value)
Comments:

bottle order, calibration, and field data forms.xls

alfad



Depth to Water Measurement Field Data - Olalla Landfill Monitoring

Measuring
. Point Depth to .2
Well Time Elsvation Water (ft.) Comments and Well Inspection” Notes
(ft. NGVD")

MW-1 05/);7( 343.79 75 7

w2 |62y 32825 | b7 /72

M3 [y 0 29695 | 47 yp

MW-4 16 79 320.93 CO.S e

MW-5 0ad| 334.17 q.1%

MW-5A ¢ (,;k(j 332.53 7‘5" 5.;

Mw-6 | 1Y 271.17 (=770

MW-7 (._,1 *7“)"’ 280.43

mws | [3:4b | 27285 24957

MWH0 | 7% 279.21 J7.65

Notes:

'NGVD = National Geodetic Vertical Datum (1929)

2Observations regarding the condition of the well and surrounding area (e.g., protective casing, surface
seal, cap, lock, bollards, soil conditions near the well such as depressions, ponded surface water, or other
subsidence features, and any installed sampling equipment).




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station fw~"' _, i Date | 18-Dec-18
Sample ID —‘ﬂ"“";m Ll = Wi Field Team: (Initials) [ELC
Field Conditions okl rah oA T
t : i
; Purge Information
Well Diameter (in.) - Purge Method  Submersible pump >
Well Depth (ft.) 7 eristaltic Pump
Initial Depthto Water () | 15 -4£ Bladder Pump
Depth of Water Column [( 1% ¥ Other: ;
1 Casing Volume 1« startTime[ 0 F )
Controller Setting (Hz) o4 End Time qd Y
Wi/ A Total Gallons Pur .] ©
) iy | i
Time Gallons pH Conductivity NTU DO}’L Temp.L’ 6‘%’ Appearance
QAL Q| YL 8105 (32 | jve.7 1228 | ¢feen
2] o~ o . A DR 4 Yy -
oq:2] 3§ ?»M s g gy |[XMN727] v
et — A I e y g
odoel =7 4 | 00§ W.rY | (thg [ 2422 iy
» : e ERYT4 N ' s
o091 (9 16.ys” | C.lef” (4| (o 243 e
OGN | 12y | Gw” | Oleh (epd Ly 12962 1
eI & |G| o loy” (6% |jg 38 | (0 (4781 i
Sample Information
Sample Method(s) :(Submersible pump \Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC 0‘((«(’)‘ (5) 40-ml VOA HCL, ice
Total Coliform Sl stenless Na2S203
or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG H2S04
Total Metals 500-m| HDPE HNQO; to ph<2, ice
Dissolved Metals 500-m| HDPE HNOS to ph<2, ice. Field filter

End Time




Groundwater Sampling Field Data

EPI1 Project No./Site;: 45406.0/Kitsap County - Olalla Landfill

Station HW~-5SA , Date | 18-Dec-18
Sample ID wEA G- (M1 X Field Team: (Initials) [ELC
Field Conditions {7fT rw,, CFF
A 4 97 >
i Purge Information
Well Diameter (in.) & Purge Method :@
Well Depth (ft) qx Peristalfic Pump
Initial Depth to Water (ft) NEETN Bladder Pump
Depth of Water Column oY Other: :
1 Casing Volume FAZY startTime| GV
Controller Setting (Hz) v 3 EndTime| [U. {5
Total Gallons Purged ( ? cs"
Time Gallons Conductivity NTU DO Temp. ORP Appearance
oy [ LY TRV [ 0.lov 978 Tl 11903 Vi by clad
oo {4 e7d | 0.1¢] gr 1y~ | [g28] 77 T
01 ¢ 79 0. 707 XS . 17953 | ceeriy
[002] ¥ [ e79] e.(e* q.57 [ 5= 1/97.9 1
jeic | i [G77] C0.ivk .5 iy (9. 4] 7
Wiel (Al G 75 [0 der |78 [9.%¢ | (.~ | 200.6] cljan
Sample Information
Sample Method(s) : Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC fdo ,[; { 467%0-mI VOA HCL, ice
Total Coliform Sy | P0mIsterile AG Na25203
or poly
Geochemical Parameters — SmOJ ice
Nitrate/CI/Nitrite/SO4/pH ( ¢ M LgoJ ice
TOC/COD/NH3 — 250-ml AG H,SO4
Total Metals — 500-ml HDPE HNO; to ph<?2, ice
Dissolved Metals j 500-mI HDPE | HNOS to ph<2, ice. Field filter

End Time

Comments / Exceptions:




EPI Project No./Site; 45406.0/Kitsap County - Olalla Landfill

Groundwater Sampling Field Data

Station M -~ " Date | 18-Dec-18
Sample ID Mwy-buw - X Field Team: (Initials) [ELC
Field Conditions Reocn SUY—="
it Purge Information
Well Diameter (in.) > Purge Method
Well Depth (it.) [ B ‘Peristaltic Pump
Initial Depth to Water (1t VEET] Bladder Pump
Depth of Water Column La o [ Other: 8
1 Casing Volume LA 3 StartTime| j{/ 55
Controller Setting (Hz) iy End Time i( a4
i Total Gallons Purged f
Time Gallons pH Conductivity NTU DO Temp. ORP Appearance
ro‘)hg aQN" EIU.' 4 "/l i }-qé? atu")\v W-' Il )‘?é\l"{ J’L:L‘fflf’d&‘!)ﬁ
(ol R (.3 ¢ Gé| [.eo | Wy | 3v4./ | (fgor
1oyl 35 | @ay ] Crgép 0.7 i.q [ 2qa] v
e v | 648] O.404 0o | jpO| 2% -
el b S0 0-YTY o>/ 1.9 [ 9] -
el Zs | (.20 | (.-$] Oo6 | G | 2] ¢
G &V [ b 0 .gzs"l oM | k0 | 0.0
wdl /p [Cnlo.gtel0ey (04T | [bo 20 Y
Sample Information
Sample Method(s) :(Submersible pump / Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC ( ( l@ (5) 40-ml VOA HCL, ice
Total Coliform aekmisiedloAd Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG H,SO,
Total Metals 500-mI HDPE HNO; toph<2, ice
Dissolved Metals 500-m! HDPE HNOS to ph<2, ice. Field filter

End Time

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station HWJ(I %) F; I Date | 18-Dec-18
Sample ID M0~ - (4 I 1d Field Team: (Ipitials) [ELC,
Field Conditions Aplealy vl ?»vﬂ@h I
) Purge Information '
Well Diameter (in.) j Purge Method :(Submersible pumé )
Well Depth (ft.) U7 Peristaltic Pump
Initial Depth to Water (ft.) }'l v éﬁ Bladder Pump
Depth of Water Column [ e Other: :
1 Casing Volume 7; e(]’a StartTime| [1 5S¢
Controller Setting (Hz) i 3\ ; End Time J—ds‘
v Total Gallons Purged [_{ '+ )
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
vyl X | o7 UYEST 0qg [ 'O7 Tca% T WAy clp
Ys b 6o lodE7 ¢.54q | |l [(7.0 | "¢fegn
[ 208 ] pbal O qed O: 45 ll (77 Z
005 A Jgéal 0.9€U o 90 | 1.7 [ (06 %
105 U | Gex | 0. 967 O 77 [ (.2 |I66-& a
| N B bb)]| 0. 467 .77 |- |1 494.9 1.
VMY (85T s | CLUEY Gz U X |98.¢) is
W (65| 6o O.Y6 [ ) [0.71 U. > | 71 1
Sample Information
Sample Method(s) : Peristaitic pump / Bladder Pump / Other
Analysis Time  Bottle Type Preservative/Filtration Comments
Volatiles and VC \3— (8' (5) 40-ml VOA HCL, ice
Total Coliform S0:mistenien Na2S203
or poly
Geochemical Parameters SmOJ ice
Nitrate/Cl/Nitrite/SO4/pH Lg OJ ice
TOC/COD/NH3 250-ml AG H2SO,4
Total Metals 500-ml HDPE HNO; to ph<?2, ice
Dissolved Metals 500-mlI HDPE | HNO3 to ph<2, ice. Field filter

e

End Time

Comments / Exceptions:

M v =X

fjk“{/){/@ a ?‘(‘.

ﬁtm
R




Groundwater Sampling Field Data

EPI Project No./Site; 45406.0/Kitsap County - Olalla_Landfill

Station
Sample ID
Field Conditions

Til/\/ -~ i Date | 18-Dec-18
Hw b —Giv - [+]|¥ Field Team: (Initials) [ELC

ﬁﬂ/@ﬂ? q(ln« Pali]

, Purge Information
Well Diameter (in) g Purge Method @
Well Depth (it.) 4 Tstartic Pump
Initial Depth to Water (ft) (110 Bladder Pump
Depth of Water Column (7 30 Other: :
1 Casing Volume 17 Start Time YV
Controller Setting (Hz) {07 End Time M
Total Gallons Purged "z
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
X957 % MIEANRIY] [ i 111 vi.d [ dgar
300 | 361 0. 3273 (.64 & | 359 X
07| b5 | b5 | .35 0.5 il [ 705 | »
20t 4 [E5s| 6270 ods | (LR 3753 %
B 0 | 65F [ 0k C.7¢ | (> [395 K
[2igl W51 €51 0. 37 075 | . | 339 7
12061 [S 655 |1 0. 277 6.5 1 L) | ¢ %
' ?[q [7{)' ’l,)hr- v f }75’ l&‘}(} 0 T i’; X > &L /1
Sample Information
Sample Method(s) :(Submersible pump/ Peristaltic pump / Bladder Pump / Other
o & '
Analysis tZ‘T‘in!e . Bottle Type Preservative/Filtration Comments
Volatiles and VC l S"(;Jg (5) 40-ml VOA HCL, ice
Total Coliform BORMEStErIEAG Na25203
or poly
Geochemical Parameters Sm OJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG HzS04
Total Metals 500-m| HDPE HNO; to ph<2, ice
Dissolved Metals 500-ml HDPE | HNO3 to ph<2, ice. Field filter

End Time

ERSH

Comments / Exceptions:




B 4

Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

s
Station AWw-u Date | 18-Dec-18
Sample ID Mw¥ -G -lH ¥ Field Team: (Initials) |ELC
Field Conditions YIS
, Purge Information
Well Diameter (in.) & Purge Method ¢ Submersible pump >
Well Depth (ft.) ¥ Peristartic Pump
Initial Depth to Water (ft.) .57 Bladder Pump
Depth of Water Column 9‘: N7 Other: :
1 Casing Volume (‘ ;‘4 Start Time 3 3
Controller Setting (Hz) (S End Time -~y
Total Gallons Purged f ‘1
Time _ Gallons pH Conductivity  NTU DO Temp ORP Appearance
[Z57] [5 | Cyr | @.7v6 [:7 (L0 TE72 WNlLybifycluad
iMod] 3.5 | L] 0.377 cbb Wy [eou | ety
e [Oo-7¢y 047 [yt _[575 v
M- 0,799 0.1 (] 96 L
CUL] 0-75Y 0o-~7 [ il [5%A is
4k [ G245 o0 .JS7 TN A Y | clar
e LT o7 {1 5y K
E47] 6. g92 (62 [ O.7) |1y [&FA [
- Sample Information
Sample Method(s) :(Submersible pumpY Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC [‘( J.() (5) 40-m| VOA HCL, ice
Total Coliform 300-ml sterile AG Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG H2SO0,
Total Metals 500-m! HDPE HNO; to ph<2, ice
Dissolved Metals 500-mI HDPE | HNOS to ph<2, ice. Field filter
End Time EMZ

Comments / Exceptions:




Groundwater Sampling Field Data

EPI Project No./Site: 45406.0/Kitsap County - Olalla Landfill

Station ML-' ) Date | 18-Dec-18
Sample ID M, 7 6w - { "// ¥ Field Team: (Initials) [ELC
Field Conditions Jhiviir Y i~
Purge Information
Well Diameter (in.) oL Purge Method : Submersible pump
Well Depth (it 73 Peristaltic Pump
Initial Depth to Water (it) )7.70 Bladder Pump
Depth of Water Column q.70 Other: :
1 Casing Volume [ Start Time [ 7%
Controller Setting (Hz) iy End Time ($v%
o Total Gallons Purged ,?‘
Time Gallons pH Conductivity NTU DO Temp. ORP Appearance
Ju) CeT [Q.057 759 1106 [170.L [cler
WYl & [6.6d | o085y .59 ([0 T177. 9] /.
yig | 2751 6.5y [ J.d%Y 1e7f (0.9 1¥s-¥| o
iYys| | 4 | g.56]0, 08y 749 (Lo 17947 z
eyl & TE57]€.059 2.2y [ .0 []/79%6.5 | »
M5 G 16510, p59 726 g [[q9.9 7
159 =7 T 0. U8% (g2 725 [id, g [aca] v
Sample Information
Sample Method(s) : Submersible pump / Peristaltic pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles and VC ( g’ C’o)\ (5) 40-ml VOA HCL, ice
Total Coliform -l statile At Na25203
or poly
Geochemical Parameters SmOJ ice
Nitrate/CI/Nitrite/SO4/pH LgOJ ice
TOC/COD/NH3 250-ml AG H2S0,
Total Metals 500-m| HDPE HNQO; to ph<2, ice
Dissolved Metals 500-m| HDPE HNOS to ph<2, ice. Field filter
Fal

End Time

[OUA]

Comments / Exceptions:




Surface Water Sampling Field Data - Olalla Landfill Monitoring

Station
Sample: ID

Field Conditions

{fu-2

Py — [qL//,g/

Field Team: (Initials)

Date i&‘//l’jV
EC

Qﬁfi';’, /U;;:v‘{, ol T.h ]Zwvw JU°F

Field Parameter Data

Time pH

Specific Conductance

Temperature (°C)

Appearance and Flow Rate

Ok/7| T.SA

01 C/’VI ' IVLP/L AN

& 2

[ Sample Information

260 200 ST Oubpe
A Celer

Analysis

Time Bottle Type

Preservative/Filtration

Comments

300-mL sterile

Fecal Coliform ¢ 3}”’ AG of poly Cool to <4°C
Nitrate-Nitrogen 538;&" Cool to <4°C
pH 125-mL AG Cool to <4°C

Sample End Time

5is

Comments / Exceptions:

- furd £y full wo o fh 4'"”./11-1:'[0-\/,, ol HVV,% ol g R it FHlew

froe. flm.rf fuiy all AnT.

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




Landfill Gas Monitoring Field Data - Olalla Landfill Mpnitoring
(Alrifis 54

Instrument Used:

GCLM os

Date and Time:

= A
Ambient Temperature: ‘fk ( Field Team: ( (,6{01016; /
b&’
Field Conditions: W'"JiLU//fl‘Ow(f”f
A I
" Landfill Gas Data
Carbon Gas
Tem t
Flare # Time I\:I;tl\:z?? % LEL g/x)‘/,i?'; Dioxide ¢ pgcr:a "1 Pressure
b » VoL (% vol.) e (0 ("Hz0)
:7 P e - P - o ~ 7
= (so0] O d 265 O Q.91
1 7 . =~ LY £ ':}' -~
N f 2 ~ — ) P
i (6o 0 0 ~ Y O ¢.25
& C)e { I a ) gy CJ ~ O, og

Comments / Inspection Results’

1Inspect the following: lock and gate operation, tightness of bolts and clamps, differential settlement, valve
operation, debris or breaks in hose barb.




EQUIPCO

RENTALS

YSI ProDSS RENTAL
CALIBRATION CERTIFICATE

SERVICE TECHNICIAN@//\ DATE: o/ 7/[ X

RENTAL CUSTOMER: i; Al

INSTRUMENT INFORMATION

RENTAL LD. NUMBER: YSIPRODSS. 0.5
SERIAL NUMBER: | b 1061,

CALIBRATION INFORMATION

PARAMETER: : STANDARD: PASS () LOT #
1. CONDUCTIVITY 1,000 xMhos x S0357
2. pH ZERO pH 7 x SWAT
pH SLOPE pH 4 | X $3€05
pH SLOPE pH'10 X S M ONA
3. DISSOLVED OXYGEN Air Calibration
Barometric pressure = 760mmHg - _\5 N/A
TU OO0 NTHs — A
————— TURBIBIFY-SPAN 29 NFHs — E—
5. REDOX (ORP) 231mV (YSI Zobell solution) X |2 € |6

T

2586 151st PL N2, Fedrmond WA, 98052 Phone (888) 234-5678 Fax (925) 305-1303




CES LANDTECH MODEL: GEM 2000
CALIBRATION CERTIFICATE

SERVICE TECHNlCIAMz%?k_\ | DATE:_[2/17(\}

INSTRUMENT INFORMATION

RENTAL ID: GEM2000.\\

SERIAL NUMBER: 6M 07623/04

CALIBRATION INFORMATION
1..CALIBRATION GAS: 3§ % CO2 - LOT #: 573(692

GAS RESPONSE: 3§ % CO2 +2%

2. CALIBRATION GASS () % Vol. Methane LOT #: S73(6

GAS RESPONSE:S() % Vol. Methane +2%

OXYGEN RESPONSE IN FRESH AIR ENVIRONMENT: 20,9%(/

OXYGEN DOWNSCALE RESPONSE CHECKED: 0% WITH 99.9% Nitrogen\—/

THIS INSTRUMENT HAS BEEN CALIBRATED TO STANDARDS SET FORTH BY THE
MANUFACTURER

2689 151st Pl N&, Recimond, WA 98052 Phone (888)234-5678 Fax (925)305-1303



Chain of Custody Record & Laboratory Analysis Request
Analytical Resources, Incorporated

ARl Assigned Number: Turp-ground Requésted: Page: of : :
| i ‘?“ .Exi'gr'q.v i 2 f o Analytical Chemists and Consultants
ARLCIEC — = = 7 | 4611 South 134th Place, Suite 100
ient Company: : o one: T e ate: ce :
t At §if 7 2/Xilﬁrp? c"g{?::r* ger Lo Q&g ~¥45-0d 0 /) ;}f,-’bi A Present? Tukwila, WA 98168
=il o ST ¢ AT, HUC - SindiE - KSR 206-695-6200 206-695-6201 (fax)
Client Contact: ol 3 No. i Cooler www.arilabs.com
1 . s T3 A . -3 ] & =
NGa, ,"J(ﬂ/’!"i—{;/* { Coolers: Temps: )y
Client Project Name: . } L ] Analysis Requested ; Notes/Comments
Holld Lord T 0
{/ 2 Fdis.
Client PFO]egC(L#Z o e Samplers;. e : - a -5
Y5 ih, () E. (daxdgi/ ~& = S =
‘ SR 4 el Y, —— = < _— e P
= A2 oS Bt
e e D e S~ N8
s e e =
i 6 : o, R B - N
Sample ID Date Time Matrix No. Containers 2. S5 S~ A2 ‘*}2 O
bt fis Bl | naie ] 7 R e e T L
Wi~ -~ i & 1 4l Jwuaw Al e < , JSEGE gl Tur
T A LA i T j 7 : 7 o 7 Z . T
(V¥ iein 77 ¢ § Y o o / X / ) A ¥
M §- (o - 13 ; It o ( ] ¥ X X X Lomd @y qualyTe
F] 1 i - - 7
i il s } Y L. i i Vd » ~ 4 o TP £
JAWIY - by - iy P fé ; i X X 5 X X X litT:
§ & ¢ | § o § £ \ S A Lr s
L 2 /L f § =3~ { F ~ ,;/ / ra /:
[ 6 ~ Gy ~{ Mt [ YA ; 5 bt [ s X
e e ; i il L 73 i ){ J > 7 7 =
Min X 7 iy~ IR ! a2V | ! N } X / :(
§ oY y LA H 1 P b T Y
V3 LT i H T N ; \/ ra -
§ - NBW/E i - N/ 3 3 ¥
[ T (,i/\ - if i | .. 3 :; * % ?{ ; y,
{ f!ﬁjf; /d ?‘4}’,” / . A j( A A
r 971 ; L O e
T 0 Kl ke W/ — \Y % A "‘/
o - A W
Comments/SpeciaI Instructions Relingur?hed by: : « S Received by: Relinquished by: Received by:
(Signature) el /i (Signature) " (Signature) (Signature)
L0 - o ,/?A( ~
P?med Name: Printed Na‘guee‘ 8 Printed Name: Printed Name:
e /. / = V.
o 4 ¥ _,4\ ANt Ll W e
Company:,__ A Company: Company: Company:
S G Vit [ i .‘;‘
Date &{Time: > Date & Time: Date & Time: Date & Time:
[ ~if ‘7’) /"“5 e i - bt gt [ O o ), =
1?"5“ x(f y & ¢ (‘Vc“". 9 L1 / -+ b -7 IS TS

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARl release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: Turn;agpund Requested: Page: Y of &y
! ¥ iz i ;‘f: & & (2
W A > ~
ARI Client Company: 7 Phone: = D‘iate-?j Ice
e e : ¢ i 7y Sl . b
“aigign rirTal PorTmge!, Toc 25 Y5040 l4f14]15 Present?
Client Contact: ; ; No. of Cooler
Ef}@(ﬂ.»/; A."u" A A’é | Coolers: Temps:

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)
www.arilabs.com

Client Project Ngme: y

ﬁ’ £ i7 # e ) ¢ i 4
et Olallg Land 1]

Analysis Requested

Notes/Comments

Client Project #:

: Samplegs; pan T
2 9 ¥ s : 57 " <
106, & (4ddh/ 2 o
§ = (5
Sample ID Date Time Matrix No. Containers 2‘;‘ :\.:{ S
e
irnrd z’i‘!l & if:v\" W # O f oo~ } T = LV ‘\'{ ‘ ?f
o3 ';/“J P S i ‘f;’ L&Y ‘/ng; “(/ & F”/> Ly yDl— e ",\_7 P X
. X 3 £y i’ Ry & 5 i =
o , s A A H v 73 3 f .":y Y, e 2
!!Vfl b/ 2 :4’ i (?M‘/m r i | 6?{3‘,?"/: ,{ [ ! J 7~ 7 by
% / f i e e - / T
iy 7= ol 01§ Vofy 11503 | v | & XL X

Comments/Special Instructions

Relinqgishéd by: ~=

)
(Signature)

Received by: =
(Signature) /{‘«::i;’-:_t’; s

Relinquished by:
(Signature)

Received by:
(Signature)

Printed Name:
I~

Printed Nam@®~"

Printed Name:

Printed Name:

]
£ i
I=ip glelie L el 7=
=t A g R R R N W e o e s
Company: e Company: Company: Company:
e J I -
i = P of A% R
Date 8§Time" o Date & Time: Date & Time: Date & Time:
; 2 B Pt 3 . . y. < 3 A
(g NER iz i/ s 3 ¥ 28

Sample Retention Policy: All samples submitted to ARI will be appro

retention schedules have been established by work-order or contract.

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology foll

priately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate




Appendix C:
2018 Statistical Summaries

Time-Series Plots through December 2018
Mann-Kendall Statistically Significant Trend Test Summary Tables
Shapiro-Wilk Test for Normality Summary Tables
Confidence Interval Summary Tables



OLALLA LANDFILL
Quarterly Monitoring Data

—e— MW-1 - upgradient

— 0O - MW-3

---@--- MW-5A
— & - MW-6

MW-7

———p-—-

—0— MW-8

—— MW-10

Non-Detection at a
Raised Reporting Limit

0.40

0.35

0.30

(7/6w) NIDOYLIN VINOWINY

0.10
0.05 -

AMMONIA
NITROGEN

DATE

No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists



AMMONIA NITROGEN (mgi/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

0.40
—e— MW-1 - upgradient
— 0~ - MW-3
— & - MW-6
0.35 —o— MW-8 '
—— MW-10
0.30
0.25
Non-Detection at a
Raised Reporting Limit
0.20 * *
0.15 \
0.10
0.05
B - S——
0.00
e o Q ) 2
Bé\ 5‘Z§\ 5’29 B'DQ 500
No Primary or Secondary Drinking Water Standard (DWS) Exists DATE AMMONIA NITROGEN

No Primary or Secondary Groundwater Standard (GWS) Exists
(RECENT)



OLALLA LANDFILL
Quarterly Monitoring Data
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No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists

BICARBONATE

(Analysis started in 2007)

DATE



OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

350
—e— MW-1 - upgradient
— O - MW-3
- & - MW-6
—e— MW-8
300 -
—e— MW-10
250
T 200
~
>
=
N
ul
<
pd
@)
M 150
x
<
O
m
100
50
0
N\ N N X N N
& X & & & &

No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists

DATE

BICARBONATE
(RECENT)



CARBONATE (mg/L)

OLALLA LANDFILL

Quarterly Monitoring Data

8
\
—e— MW-1 - upgradient
— O~ - MW-3
- & - MW-5A
7 — & - MW-6 L
- - - MW-7
—o— MW-8
—— MW-10
6
Non-Detection at a
Raised Reporting Limit
5
4
3
2
1 ————————— 4 ——————s—8 88— ——— |
0
N Sk N N N X > N N 2 X N @
& & & ¥ & b N4 & ¥ & o & &
No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists DATE CARBONATE

(Analysis started in 2007)



CARBONATE (mg/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

8
—e— MW-1 - upgradient
— 0~ - MW-3
— & - MW-6
7 —o— MW-8 ]
—— MW-10
6
Non-Detection at a
Raised Reporting Limit
5 o o
4 \
3
2
1 & # & & % # # # & L
0
I\ N © I\ P N
o & ¥ ¥ o )
No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists DATE CARBONATE

(RECENT)



OLALLA LANDFILL
Quarterly Monitoring Data
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No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists



OLALLA LANDFILL

Quarterly Monitoring Data (most recent five years)
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—e— MW-1 - upgradient
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No Primary or Secondary Drinking Water Standard (DWS) Exists DATE CHEMICAL OXYGEN

No Primary or Secondary Groundwater Standard (GWS) Exists

DEMAND (RECENT)



—e— MW-1 - upgradient

— 0O - MW-3

A

MW-5A
— & - MW-6
MW-7

—0— MW-8
—o— MW-10

codie=-
-

OLALLA LANDFILL

Quarterly Monitoring Data

0=

I
MW-6
31

24

22
20
18
16
14

(7/6w) 3AIYOTHD

CHLORIDE

DATE

250 mg/L (off scale)
250 mg/L (off scale)

Secondary Drinking Water Standard (DWS)
Secondary Groundwater Standard (GWS)



CHLORIDE (mg/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)
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12
10 f\\
8
6
4
2
0
N\ N :® IS P 2
5’0 B’DQ 5@0 s’b(\ beo B‘DQ
Secondary Drinking Water Standard (DWS) = 250 mg/L (off scale)
Secondary Groundwater Standard (GWS) = 250 mg/L (off scale) DATE CHLORIDE

(RECENT)
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OLALLA LANDFILL

-
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Quarterly Monitoring Data
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(7/6w) NIDAXO AIATOSSIA

DISSOLVED OXYGEN
(Analysis started in 2007)

DATE

No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists



DISSOLVED OXYGEN (mg/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)
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OLALLA LANDFILL
Quarterly Monitoring Data
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NITRATE NITROGEN (mg/L)
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OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)
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OLALLA LANDFILL
Quarterly Monitoring Data

=
Q
he]
L
(o))
o
35
! < o
g P B o N 9 o
H2 2 2 2 2 2 =2
= = = = = = =
oy
_m+f+++
o IR N
£ F
aL
w2
cE
o O
g8
oF
oy
.0
O ©
Z X

0.06

0.05
0.04

™
<
o

(7/6w) NIOOYLIN FLIYLIN

0.02

0.01 A

0.00

NITRITE

DATE

1 mg/L (off scale)

Primary Drinking Water Standard (DWS)

No Primary or Secondary Groundwater Standard (GWS) Exists

NITROGEN



Quarterly Monitoring Data (most recent five years)

OLALLA LANDFILL
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OXIDATION REDUCTION POTENTIAL (mV)

OLALLA LANDFILL
Quarterly Monitoring Data
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(Analysis started in 2009)



OLALLA LANDFILL

Quarterly Monitoring Data (most recent five years)
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OLALLA LANDFILL
Quarterly Monitoring Data
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Field measured pH is shown.



pH (-log [H+])

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

9.0

—e— MW-1 - upgradient
— 0~ - MW-3

8.5 i —|

Upper pH Limit
8.0 —
e e e | ower pH Limit

7.5

5.0
N N 2o N 2 N
NS N & N N &

No Primary or Secondary Drinking Water Standard (DWS) Exists pH - Field Measured
Secondary Groundwater Standard (GWS) = 6.5 - 8.5 -log H+ DATE
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OLALLA LANDFILL
Quarterly Monitoring Data
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Quarterly Monitoring Data (most recent five years)

4.0
—e— MW-1 - upgradient
— O~ - MW-3
------ MW-5A
) — & - MW-6 —
—-0-—- MW-7
—o— MW-8
—¢— MW-10
GWSs*
3.0 a
----- Cleanup Level
25 g\/ A\ / A\M
) /\ /\
15
1.0
0.5
0.0
> N ° 3 : "
N 3@‘\ sroQ b’bQ B’bo B'DQ

Site Specific Cleanup Level (background) = 1.29 pg/L
Primary Drinking Water Standard (DWS) = 10 pg/L (off scale)
Primary Groundwater Standard (GWS) = 0.05 ug/L

DISSOLVED ARSENIC
(RECENT)

DATE



OLALLA LANDFILL
Quarterly Monitoring Data

—o— MW-1 - upgradient

— 0~ - MW-3

MW-5A
— & - MW-6

MW-7

———---

—0— MW-8

—— MW-10

_——— \.
Tl <
O T ~ »
ae WVo Vo )
—— A e
QAMMI/,NI\.U\IWIA [ ———e o/u
) e .-\.
o
_ =g
4
@
\
'\.
]

35

30

25

(7/6r) @aA10SSIa ‘NNIY¥vg

DISSOLVED
BARIUM

DATE

2000 pg/L (off scale)
1000 pg/L (off scale)

Primary Drinking Water Standard (DWS)
Primary Groundwater Standard (GWS)



DISSOLVED BARIUM (ug/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

25

—e— MW-1 - upgradient

— 00 - MW-3

20

15

10

N N Ny X N 2
& NN N & & NS

Primary Drinking Water Standard (DWS) = 2,000 pg/L (off scale)
Primary Groundwater Standard (GWS) = 1,000 ug/L (off scale) DATE DISSOLVE?RIBEAC\:REIIS_II\_A)



CALCIUM (mg/L)

OLALLA LANDFILL

Quarterly Monitoring Data
—e— MW-1 - upgradient
— 0O~ - MW-3
----- MW-5A
— & - MW-6 |
—— MW-7
MW-8
—e— MW-10
R
I\ B
7\
|y
" | /\ \
/ \
50 . ! \ P
=] \\ ,' \ /
/
;o) ! d
| |
/ |
40 / ,A ]
174\
| 14 A
\ | [ // \\
\
30 A \
\
A
20
O——0.
{ }
10 =/ e e,
0 i i i
9’\ 9‘?.) 903 ,'\Q N I{lz N I\b‘ ',\93 "o :(\ :3) :\Cb
X ) X X X X X N4 X N4 X X X
DATE CALCIUM
(Analysis started in 2007)

No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists



CALCIUM (mg/L)

OLALLA LANDFILL
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DISSOLVED MANGANESE (pg/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

12,000 T
—e— MW-1 - upgradient
— 0O - MW-3
[ ——--- -
11,000 + MW-5A L
L — & - MW-6
--=0--- MW-7
r —0— MW-8
10,000 + MW-10 N
DWS** & GWS**
9,000
N
h AN
8,000 + E‘\
\
\
. \
7,000 f \ A
\ /
\ /
\ .7
o

6,000

5,000 f
4,000 1

3,000 + /’/«\\

2,000 f

N

: _ — A
1,000 + -
[ —& -
0 -
> e
B"bo B(DQ

Site- ific Cl Level = 50 pg/L
Secondary Drinking Standard (DWS) = 50 pglL DATE DISSOLVED MANGANESE

Secondary Groundwater Standard (GWS) = 50 pg/L (R ECENT)



POTASSIUM (mg/L)

OLALLA LANDFILL
Quarterly Monitoring Data

5 T
L —e— MW-1 - upgradient
— O~ - MW-3
- - -
45 MW-5A L
— & - MW-6
- - - MW-7
MW-8
4 o]
—— MW-10
r Non-Detection at a
3.5 Raised Reporting Limit
3 l
25
|
|
2 A_
1.5
-~ "\ _ A 2
s AN e
A
1 — —
" HIL Pa
O m)
N , O
o) /
| QN /o\. _e
0.5 (%0
0
,6\ 9% QQ ,'\Q N NZ :\’b X :\b I\‘b (\ ’.\‘b :\fb
¥ & & & N4 N4 ¥ N4 & & & ¥ ¥
No Primary or Secondary Drinking Water Standard (DWS) Exists
No Primary or Secondary Groundwater Standard (GWS) Exists DATE POTASSIUM

(Analysis started in 2007)



POTASSIUM (mg/L)

OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)

4.0
—e— MW-1 - upgradient
— O~ - MW-3
— & - MW-6
35 No.n-Detectlor'\ at a. ‘ o MW-8 ||
Raised Reporting Limit
—— MW-10
& &
3.0 \
2.5
2.0
1.5 ‘
1.0
0.5
0.0
I\ N 2© X N N
& & & & & ¥
No Primary or Secondary Drinking Water Standard (DWS) Exists POTASSIUM

No Primary or Secondary Groundwater Standard (GWS) Exists DATE (RECENT)



OLALLA LANDFILL

Quarterly Monitoring Data
16 ‘
—e— MW-1 upgradient
— O~ - MW-3
‘ - -8 - MW-5A
a _ — & - MW-6 |
14 7 \\ - — - MW-7
'7_'( \ MW-8
II —e— MW-10
[
12 J \ 1 ﬂ\
| \ N =
] v/ A
| A \ / o \ )
voal \ i
10 1 l \ "‘|_|! \ IIII \‘ V > E/
- ,' | \ ;A \ |
o) I | / \ \ ﬂ \
£ & \ / \ \ |
= |
[ \ A \ 4\ |
= 3 ,r' { f \ | //' | \ I" IR LA
= I B A i i
/ v/ \ 7 \ [ PN /
O | / / \
%) O | \ I |
Ay A // B A
r, |/ > N \
6 } P \\ K { 1
I Y \ " \
! _- \. ,-\ /‘ \ II‘ N ~ ./ J.\
T—e— DN S S e ‘A
/*\’ b N lvu__.-_?\\ . \ /7 ,;__:\\,
4 :I 4 e A \\‘: - M/ = A o
\._;_g/t ~
2
0
N & ® N N NG > > N N Q N NI
3 3 & & & & & 3 3 ¥ 3 & &
No Primary or Secondary Drinking Water Standard (DWS) Exists. Recommended level of
concern for consumers with restricted daily sodium intake is 20 mg/L (off scale) DATE SODIUM
No Primary or Secondary Groundwater Standard (GWS) Exists

(Analysis started in 2007)



SODIUM (mg/L)

Quarterly Monitoring Data (most recent five years)

OLALLA LANDFILL

16
—e— MW-1 - upgradient
— O - MW-3
— & - MW-6
14 —
—0— MW-8
—e— MW-10
12 &
10
8
6
4
2
0
e N o Q N N
& & & & & X
No Primary or Secondary Drinking Water Standard (DWS) Exists. Recommended level of concern for
consumers with restricted daily sodium intake is 20 mg/L (off scale) DATE SODIUM

No Primary or Secondary Groundwater Standard (GWS) Exists

(RECENT)



OLALLA LANDFILL
Quarterly Monitoring Data

6,
I e
e el
2
| ©
g %,
g %
! < o
g @ 8 ¢ % @ o
S 323333 A\,o
= =2 =2 =2 =2 =2 = — )
1 H 1 H - U\ el
_ “ “ c oz g
e & & 4 ¢ o
[0 8o <
i 0 Ly 2 %
Qg S ©
s
S_-0
Zc /o\,
—~
ey
()]
--- =
©
L 283
-_ =

(71/6r) @a3A10SSIa ‘“ONIZ

DISSOLVED
ZINC

DATE

5000 pg/L (off scale)
5000 pg/L (off scale)

Secondary Drinking Water Standard (DWS)
Secondary Groundwater Standard (GWS)



OLALLA LANDFILL
Quarterly Monitoring Data (most recent five years)
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March 2018 Mann-Kendall Statistically Significant Trend
Test Results

Constituent or

B ot MW-1 MW-3 MW-6 MW-8 MW-10
Ammonia (N) NO TREND | NO TREND | NO TREND | NO TREND UP
Arsenic - Dissolved NO TREND | NO TREND | NO TREND upP DOWN
Barium - Dissolved NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Bicarbonate NO TREND upP NO TREND UP UP
Calcium NO TREND | NO TREND | NO TREND UP NO TREND
Carbonate NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
ggren”;i:;' Oxygen NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Chloride DOWN | NO TREND UP UP NO TREND
Dissolved Oxygen NO TREND DOWN DOWN NO TREND DOWN
Iron - Dissolved NO TREND | NO TREND | NO TREND UP NO TREND
Manganese - Dissolved | NO TREND UP NO TREND [ NO TREND | NO TREND
Nitrate UP NO TREND uP NO TREND | NO TREND
Nitrite NO TREND | NO TREND | NO TREND | DOWN | NO TREND
Sgt'gf]‘::gr Reduction upP upP NO TREND | NO TREND | NO TREND
pH - Field UP NO TREND | NO TREND | NO TREND | NO TREND
pH - Laboratory DOWN DOWN DOWN DOWN DOWN
Potassium NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Sodium DOWN | NO TREND | NO TREND | NO TREND | NO TREND
Specific Conductance NO TREND [ NO TREND | NO TREND UP UP
Sulfate NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Temperature NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Total Coliform NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
TOC NO TREND | NO TREND | NO TREND uP NO TREND
Vinyl Chioride NO TREND | NO TREND | NO TREND uP NO TREND
Zinc - Dissolved NO TREND | NO TREND | NO TREND | NO TREND | NO TREND

NO TREND = No statistically significant trend.
UP = Statistically significant upward trend.
DOWN = Statistically significant downward trend.
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June 2018 Mann-Kendall Statistically Significant Trend

Test Results

Constituent or

Parameter MW-1 MW-3 MW-6 MW-8 MW-10
Ammonia (N) NO TREND | NO TREND | NO TREND | NO TREND UP
Arsenic - Dissolved UP UP UP UP DOWN
Barium - Dissolved NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Bicarbonate NO TREND UP NO TREND UP UP
Calcium NO TREND | NO TREND | NO TREND UpP NO TREND
Carbonate NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
ggren”;incg" Oxygen NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Chloride DOWN DOWN NO TREND UP NO TREND
Dissolved Oxygen UP DOWN DOWN NO TREND | NO TREND
Iron - Dissolved NO TREND | NO TREND | NO TREND UP NO TREND
Manganese - Dissolved | NO TREND UP UP NO TREND | NO TREND
Nitrate UP NO TREND | NO TREND | NO TREND | NO TREND
Nitrite DOWN NO TREND | NO TREND DOWN NO TREND
Sgt'gf]‘::gr Reduction uP UP NO TREND | NO TREND | NO TREND
pH - Field NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
pH - Laboratory DOWN DOWN NO TREND DOWN DOWN
Potassium NO TREND | NO TREND | NO TREND UP NO TREND
Sodium NO TREND | NO TREND | NO TREND UP NO TREND
Specific Conductance DOWN NO TREND | NO TREND UP NO TREND
Sulfate DOWN NO TREND | NO TREND UP NO TREND
Temperature DOWN NO TREND DOWN DOWN NO TREND
Total Coliform NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
TOC NO TREND | NO TREND | NO TREND UP NO TREND
Vinyl Chloride NO TREND | NO TREND | NO TREND UP NO TREND
Zinc - Dissolved NO TREND | NO TREND | NO TREND | NO TREND | NO TREND

NO TREND = No statistically significant trend.

UP = Statistically significant upward trend.

DOWN = Statistically significant downward trend.
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October 2018 Mann-Kendall Statistically Significant Trend

Test Results

Constituent or

Parameter MW-1 MW-3 MW-6 MW-8 MW-10
Ammonia (N) NO TREND | NO TREND | NO TREND | NO TREND UP
Arsenic - Dissolved UP NO TREND UP UP DOWN
Barium - Dissolved NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Bicarbonate NO TREND UP UP UP UP
Calcium NO TREND [ NO TREND | NO TREND UP NO TREND
Carbonate NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
ggren”;incg" Oxygen NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Chloride DOWN DOWN UP UP NO TREND
Dissolved Oxygen UP DOWN DOWN NO TREND | NO TREND
Iron - Dissolved NO TREND [ NO TREND | NO TREND UP UP
Manganese - Dissolved | NO TREND UP UP NO TREND | NO TREND
Nitrate UP NO TREND | NO TREND | NO TREND | NO TREND
Nitrite DOWN NO TREND DOWN DOWN NO TREND
Sgt'gf]‘::gr Reduction uP uP NO TREND | NO TREND | NO TREND
pH - Field NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
pH - Laboratory DOWN NO TREND DOWN DOWN DOWN
Potassium NO TREND UP NO TREND UP UP
Sodium NO TREND | NO TREND | NO TREND UP NO TREND
Specific Conductance DOWN NO TREND | NO TREND UP NO TREND
Sulfate NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Temperature DOWN NO TREND DOWN NO TREND | NO TREND
Total Coliform NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
TOC NO TREND | NO TREND | NO TREND | NO TREND | NO TREND
Vinyl Chloride NO TREND | NO TREND | NO TREND UP NO TREND
Zinc - Dissolved NO TREND | NO TREND | NO TREND | NO TREND | NO TREND

NO TREND = No statistically significant trend.
UP = Statistically significant upward trend.
DOWN = Statistically significant downward trend.
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December 2018 Mann-Kendall Statistically Significant Trend
Test Results

Constituent or

S metor MW-1 MW-3 | MW-5A | Mw-6 MW-7 MW-8 MW-10
Ammonia (N) NO TREND[NOTREND| NA |NOTREND| NA |NOTREND| UP
Arsenic - Dissolved|  UP  |NO TREND|NOTREND| UP  [NOTREND| UP DOWN
Barium - Dissolved [NO TREND[NO TREND| NA  |[NOTREND| NA  |NO TREND|NO TREND
Bicarbonate NO TREND|  UP NA [NOTREND| NA uP uP
Calcium DOWN |[NOTREND| NA |[NOTREND| NA UP  |NOTREND
Carbonate NO TREND|NO TREND| NA  |NOTREND| NA  |NO TREND|NO TREND
cop NO TREND|NOTREND| NA |NOTREND| NA  |NO TREND|NO TREND
Chloride DOWN | DOWN NA uP NA UP  |NOTREND
Dissolved Oxygen UP DOWN |NO TREND|NO TREND|  NA DOWN |NO TREND
Iron - Dissolved  |NO TREND |[NO TREND [NO TREND|NO TREND|NO TREND|  UP uP
E”Q’;ﬂf‘v”e?e ; NOTREND| UP |NOTREND| UP  |NO TREND|NO TREND|NO TREND
Nitrate UP [NOTREND| NA |NOTREND| NA  |NO TREND|NO TREND
Nitrite DOWN |[NOTREND| NA |[NOTREND| NA DOWN |NO TREND
gzgjj;‘i’:n sotentiall  YP UP  [NOTREND|NOTREND| UP  |NO TREND|NO TREND
pH - Field NO TREND|NO TREND| UP  |NO TREND|NO TREND|NO TREND |NO TREND
pH - Laboratory DOWN |NO TREND|NO TREND| DOWN [NO TREND| DOWN |NO TREND
Potassium NO TREND|  UP NA [NOTREND| NA UP uP
Sodium DOWN uP NA [NOTREND| NA UP  |NO TREND
Specific

o etance DOWN |NO TREND|NOTREND| UP [NOTREND| UP  |NO TREND
Sulfate NO TREND[NO TREND| NA  |NOTREND| NA UP  |NO TREND
Temperature NO TREND |[NO TREND|NO TREND| DOWN |NO TREND|NO TREND |NO TREND
Total Coliform NO TREND[NOTREND| NA  |NOTREND| NA  |NO TREND|NO TREND
TOC NO TREND|NOTREND| NA  |NOTREND| NA  |NO TREND|NO TREND
Vinyl Chloride NO TREND|NO TREND|NO TREND| UP  |[NOTREND| UP UP
Zinc - Dissolved  |NO TREND|NOTREND| NA  [NOTREND| NA  |NO TREND|NO TREND

NO TREND = No statistically significant trend.

UP = Statistically significant upward trend.
DOWN = Statistically significant downward trend.
NA = Not analyzed per the SWHP
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March 2018 Shapiro-Wilk Test for Normality Results

Constituent or

Parameter MW-1 MW-3 MW-6 MW-8 MW-10
Ammonia (N) Non-Normal | Non-Normal [ Non-Normal | Non-Normal [ Non-Normal
Arsenic - Dissolved Non-Normal | Non-Normal Normal Normal Normal
Barium - Dissolved Non-Normal Normal Normal Normal Normal
Bicarbonate Normal Non-Normal Normal Normal Normal
Calcium Normal Normal Normal Normal Non-Normal
Carbonate ND ND ND ND ND
gzrenrgi:;l Oxygen ND Non-Normal ND ND Non-Normal
Chloride Normal Non-Normal | Non-Normal | Non-Normal Normal
Dissolved Oxygen Normal Non-Normal | Non-Normal Normal Non-Normal
Iron - Dissolved ND ND Normal Non-Normal ND
Manganese - Dissolved ND Normal Normal Normal Normal
Nitrate Non-Normal | Non-Normal | Non-Normal | Non-Normal | Non-Normal
Nitrite Non-Normal ND Non-Normal | Non-Normal [ Non-Normal
gg:g?::gr Reduction Non-Normal | Non-Normal | Non-Normal | Non-Normal | Non-Normal
pH - Field Normal Normal Normal Normal Normal
pH - Laboratory Normal Normal Normal Normal Normal
Potassium Non-Normal | Non-Normal | Non-Normal | Non-Normal | Non-Normal
Sodium Normal Normal Normal Normal Normal
Specific Conductance Normal Normal Non-Normal Normal Normal
Sulfate Normal Normal Non-Normal Normal Non-Normal
Temperature Non-Normal Normal Normal Normal Non-Normal
Total Coliform ND ND ND ND ND
TOC ND Normal Normal Normal Non-Normal
Vinyl Chloride ND ND Non-Normal | Non-Normal | Non-Normal
Zinc - Dissolved ND ND ND ND ND

Notes:

ND = Data set has four or fewer quarters with detects and statistical tests cannot be performed.
NA = Not analyzed per the SWHP
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June 2018 Shapiro-Wilk Test for Normality Results

Constituent or

Parameter MW-1 MW-3 MW-6 MW-8 MW-10
Ammonia (N) Non-Normal ND Non-Normal | Non-Normal [ Non-Normal
Arsenic - Dissolved Non-Normal | Non-Normal Normal Normal Normal
Barium - Dissolved Non-Normal Normal Normal Normal Normal
Bicarbonate Normal Non-Normal Normal Normal Normal
Calcium Normal Non-Normal Normal Normal Non-Normal
Carbonate ND ND ND ND ND
gzrenrgi:;l Oxygen ND Non-Normal ND ND Non-Normal
Chloride Normal Non-Normal | Non-Normal | Non-Normal Normal
Dissolved Oxygen Normal Non-Normal | Non-Normal Normal Non-Normal
Iron - Dissolved ND ND Normal Non-Normal ND
Manganese - Dissolved ND Normal Normal Non-Normal Normal
Nitrate Non-Normal | Non-Normal | Non-Normal | Non-Normal | Non-Normal
Nitrite Non-Normal ND Non-Normal | Non-Normal ND
gg:g?::gr Reduction Normal Normal Non-Normal | Non-Normal | Non-Normal
pH - Field Normal Normal Non-Normal Normal Normal
pH - Laboratory Normal Normal Normal Normal Normal
Potassium Non-Normal | Non-Normal | Non-Normal | Non-Normal | Non-Normal
Sodium Normal Normal Normal Normal Normal
Specific Conductance Normal Normal Non-Normal Normal Normal
Sulfate Normal Normal Non-Normal Normal Non-Normal
Temperature Non-Normal Normal Normal Normal Normal
Total Coliform ND ND ND ND ND
TOC ND Normal Non-Normal Normal Non-Normal
Vinyl Chloride ND ND Non-Normal | Non-Normal | Non-Normal
Zinc - Dissolved ND ND ND ND ND

Notes:

ND = Data set has four or fewer quarters with detects and statistical tests cannot be performed.
NA = Not analyzed per the SWHP
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October 2018 Shapiro-Wilk Test for Normality Results

Constituent or

Parameter MW-1 MW-3 MW-6 MW-8 MW-10
Ammonia (N) Non-Normal ND Non-Normal | Non-Normal | Non-Normal
Arsenic - Dissolved Non-Normal | Non-Normal Normal Normal Normal
Barium - Dissolved Non-Normal | Non-Normal Normal Normal Normal
Bicarbonate Normal Normal Normal Normal Normal
Calcium - Dissolved Normal Non-Normal Normal Non-Normal | Non-Normal
Carbonate ND ND ND ND ND
gzrenn;i:;l Oxygen ND Non-Normal ND ND Non-Normal
Chloride Normal Non-Normal [ Non-Normal | Non-Normal Normal
Dissolved Oxygen Normal Non-Normal | Non-Normal Normal Non-Normal
Iron - Dissolved ND ND Normal Non-Normal ND
Manganese - Dissolved ND Normal Normal Non-Normal Normal
Nitrate Normal Non-Normal [ Non-Normal Normal Non-Normal
Nitrite Non-Normal ND Non-Normal | Non-Normal ND
S(f’ig?::gln Reduction Normal Normal Non-Normal [ Non-Normal | Non-Normal
pH - Field Normal Normal Non-Normal Normal Normal
pH - Laboratory Normal Normal Normal Normal Normal
Potassium Non-Normal [ Non-Normal | Non-Normal [ Non-Normal | Non-Normal
Sodium Normal Normal Normal Normal Normal
Specific Conductance Normal Normal Non-Normal Normal Normal
Sulfate Normal Normal Non-Normal Normal Non-Normal
Temperature Non-Normal Normal Normal Normal Non-Normal
Total Coliform ND ND ND ND ND
TOC ND Normal Non-Normal Normal Non-Normal
Vinyl Chloride ND ND Non-Normal | Non-Normal [ Non-Normal
Zinc - Dissolved ND ND ND ND ND

Notes:

ND = Data set has four or fewer quarters with detects and statistical tests cannot be performed.
NA = Not analyzed per the SWHP
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December 2018 Shapiro-Wilk Test for Normality Results

Constituent or

Parameter MW-1 MW-3 MW-5A MW-6 MW-7 MW-8 MW-10
Ammonia (N) Non-normal ND NA Non-normal NA Non-normal| Non-normal
Arsenic - Dissolved |Non-normal{Non-normal{Non-normal| Normal Normal Normal Normal
Barium - Dissolved [Non-normal| Normal NA Normal NA Normal Normal
Bicarbonate Normal Normal NA Normal NA Normal Normal
Calcium Normal [Non-normal NA Normal NA Normal Normal
Carbonate ND ND NA ND NA ND ND
COD ND Non-normal NA ND NA ND Non-Normal
Chloride Normal [Non-normal NA Non-normal NA Normal Normal
Dissolved Oxygen Normal [Non-normalf Normal |Non-normal| Normal Normal [ Non-normal
Iron - Dissolved ND ND ND Normal ND Non-normal| Non-normal
ggggigzse i ND Normal ND Normal ND Normal Normal
Nitrate Normal [Non-normal NA Non-normal NA Non-normal| Non-normal
Nitrite Non-normal ND NA Non-normal NA Non-normal| Non-normal
g;i:zlizglr]—Reduction Normal [Non-normal| Normal |Non-normal[Non-normal|Non-normal( Non-normal
pH - Field Non-normal| Normal Normal [Non-normal| Normal Normal Normal
pH - Laboratory Normal Normal Normal Normal Normal Normal Normal
Potassium Non-normal|Non-normal NA Non-normal NA Non-normal| Non-normal
Sodium Normal Normal NA Normal NA Normal Normal
igigiggtance Normal Normal Normal Normal Normal Normal Normal
Sulfate Normal Normal NA Non-normal NA Normal [ Non-normal
Temperature Non-normal| Normal Normal Normal Normal Normal | Non-normal
Total Coliform ND ND NA ND NA ND ND
TOC ND Normal NA Normal NA Normal [ Non-normal
Vinyl Chloride ND ND ND Non-normal ND Non-normal| Non-normal
Zinc - Dissolved ND ND NA ND NA ND ND

Notes:

ND = Data set has four or fewer quarters with detects and statistical tests cannot be performed.
NA = Not analyzed per the SWHP
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March 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-6 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
Ammonia (N) 11t040 | 11to 40 13t040 | 34to42 | 35t097 None
. . Primary GW
Arsenic - Dissolved 0.05 ug/L Standard
. . Primary GW
Barium - Dissolved 1000 pg/L Standard
. 36.9to
Bicarbonate 46.3 102 to 200 104 to 149(90.0 to 126{ 150 to 179 None
Calcium 10,532 to | 37,637 to | 26,467 to | 20,290 to | 35,500 to None
11,400 47,591 34,418 25,710 40,300
Carbonate ND ND ND ND ND None
COD ND ND ND ND 114 None
Chloride 250,000 Secondary GW

ug/L and DW Standard

9.62 to 0.360 to 0.11to 0.96to 0.10to

Dissolved Oxygen 116 214 None
Iron - Dissolved 300 pg/L ar?;?vrcldggrﬁi\;vrd
Dissoved 50U0L | b Stanelard
Nitrate 10,000 pg/L Pgr\r/]\?gt;;‘nvc\i/afg ‘
Nitrite 1,000 pg/L Pgrtr;?]rga?c\i/v
conie) (w0 el 200 25| 3 | gy fosoissal ene
pH - Field 641066 | 65-85 | S°onday SW
pH - Laboratory 6.410 6.6 6.5-85 Seg';ﬂﬁ;{f w
Potassium 70510 122710 LSt o None

1,525 1,910 1,834
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Olalla Landfill

March 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-6 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
. Secondary DW
Sodium 20,000 pg/L Standard
o 700 Secondary DW
Specific Conductance umhos/em Standard
Sulfate 250,000 Secondary GW
ug/L and DW Standard
Temperature 10.8to 11.9to 11.4+to 10.7 to 11.2to None
P 12.39 12.6 12.2 11.7 11.9
. Primary GW and
Total Coliform 1cfu/200mL DW Standard
2,390to | 1,751 to 766 to 3,060 to
Toc 334105001 “3044 | 2130 | 1,144 | 3430 None
. . Primary GW
Vinyl Chloride ND to 0.06 0.02 pg/L Standard
Zinc - Dissolved 5,000 pg/L Secondary GW

and DW Standard

Notes:
All concentrations reported as pg/L unless otherwise noted.
NA = Not analyzed per the SWHP
ND = Data all non-detects or fewer than 5 detections
= 95% Lower Cl Exceeds Regulatory Level (Exceedence)

= 95% Upper Cl Exceeds Regulatory Level but Lower Cl Does Not (No Exceedence, No Compliance)

= 95% Upper CI Does not Exceed Regulatory Level (Compliance)
= No Regulatory Level

Normally Distributed Data - Parametric Confidence Interval - Data not Transformed

Non-Normally Distributed Data - Non-Parametric Confidence Interval - Log Base-10 Transformed Data

Non-Detects treated as 0
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Olalla Landfill

June 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-6 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
Ammonia (N) 14 to 40 ND 18 to 40 33to 42 36 to 98 None
. . Primary GW
Arsenic - Dissolved 0.05 pg/L Standard
. . Primary GW
Barium - Dissolved 1000 pg/L Standard
Bicarbonate 36.7t045.9| 102t0219 | 113to 154 | 91.5t0129 | 148to 186 None
Calcium 10,509 to 38,019 to 27,878 to 20,339 to 35,481 to None
11,388 53,703 35,065 25,794 39,811
Carbonate ND ND ND ND ND None
10,000 to
COoD ND 10,000 ND ND 11,482 None
; Secondary GW
Chloride 250,000 pg/L and DW Standard
. 0.288 to 0.200 to 0.148 to
Dissolved Oxygen 9.71to0 10.3 0933 0.426 0.991to 2.15 0.467 None
; Secondary GW
Iron - Dissolved 300 ug/L and DW Standard
Manganese - Secondary GW
Dissolved 50 Hg/L and DW Standard
, Primary GW and
Nitrate 10,000 pg/L DW Standard
- Primary DW
Nitrite 1,000 pg/L Standard
Oxidation-Reduction | 151,515 | 12610199 | 11.01037.2 | 41710 66.1 | 95.5 to 138 None
Potential
; Secondary GW
pH - Field 6.4t0 6.7 6.41t0 6.5 6.5-8.5 Standard
Secondary GW
pH - Laboratory 6.4 t0 6.6 6.5-8.5 Standard
. 1,096 to 1,047 to
Potassium 520to 708 | 741 to 955 1,479 891 t0 1,023 1,202 None
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June 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-6 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
; Secondary DW
Sodium 20,000 pg/L Standard
i Secondary DW
Specific Conductance 700 pmhos/cm Standard
Secondary GW

Sulfate 250,000 pg/L

Temperature 10.7t012.3 | 11.7t0 125 11.3t0 12.1 | 10.6t0 11.6 | 11.0to 11.8 None

Total Coliform 1cfu/100mL

2,469 to 1,549 to 3,020 to
TOC 3.106 2188 597 to 1,067 3.467 None

and DW Standard

Primary GW and
DW Standard

) , Primary GW
Vinyl Chloride ND to 0.06 0.02 pg/L Standard
. . Site-Specific
Vinyl Chloride 0.29 pg/L Cleanup Level
; ; Secondary GW
Zinc - Dissolved 5,000 pg/L and DW Standard
Notes:
All concentrations reported as pg/L unless otherwise noted.
NA = Not analyzed per the SWHP
ND = Data all non-detects or fewer than 5 detections

= 95% Lower Cl Exceeds Regulatory Level (Exceedence)

= 95% Upper Cl Exceeds Regulatory Level but Lower Cl Does Not (No Exceedence, No Compliance)
= 95% Upper CI Does not Exceed Regulatory Level (Compliance)

= No Regulatory Level

Normally Distributed Data - Parametric Confidence Interval - Data not Transformed

Non-Normally Distributed Data - Non-Parametric Confidence Interval - Log Base-10 Transformed Data

Non-Detects treated as 0
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Olalla Landfill

October 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-6 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
Ammonia (N) ND to 40 ND ND to 13 ND to 40 25t0 85 None
: . Primary GW
Arsenic - Dissolved 0.05 pg/L Standard
. . Primary GW
Barium - Dissolved 1000 pg/L Standard
. 130.9to 115.4 to 149.7 to
Bicarbonate 36.951t0 46.2 193.1 158.4 90.8 to 128.2 1795 None
Calcium 10,437 to 39,600 to 28,088 to 17,100 to 35,300 to None
11,338 54,000 35,331 28,700 41,200
Carbonate ND ND ND ND ND None
COD ND ND ND ND ND to 11,400 None
i Secondary GW
Dissolved Oxygen [9.75to 10.35( 0.27 t0 0.94 | 0.20 to 0.43 |0.957 to 2.14| 0.15 to 0.27 None
; Secondary GW
Iron - Dissolved 290 to 799 300 pg/L and DW Standard
Manganese - Secondary GW
Dissolved 50 pg/L and DW Standard
, Primary GW and
Nitrate 10,000 pg/L DW Standard
- Primary DW
Nitrite 1,000 pg/L Standard
Oxidation- 152.5 to 130.1 to
Reduction Potential 2195 204.6 ND to 34.9 | 40.6 to 65.8 |93.9 t0 137.2 None
; Secondary GW
pH - Field 6.4t0 6.7 6.41t0 6.6 6.5-8.5 Standard
Secondary GW
pH - Laboratory 6.4 to 6.6 6.5-8.5 Standard
Potassium ND to 640 | 500to 835 |9521to 1,260| 602 to 980 [925 to 1,160 None
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October 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-6 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
; Secondary DW
Sodium 20,000 pg/L Standard
Specific Secondary DW
Conductance 700 pmhos/cm Standard
Sulfate 250,000 pg/L | _Secondary GW

and DW Standard

Temperature 10.8t011.9]11.7t012.3|11.2t011.9| 10.5t0 11.4 | 11.0to 11.8 None

Total Coliform 1cfu/100mL

2,491 to 1,580 to 2,870 to
TOC “ 3.120 2190 641 to 1,089 3.430 None

Primary GW and
DW Standard

. . Primary GW
Vinyl Chloride ND to 0.04 0.02 pg/L Standard
. . Site-Specific
Vinyl Chloride 0.29 ug/L Cleanup Level
; ; Secondary GW
Zinc - Dissolved 5,000 pg/L and DW Standard
Notes:
All concentrations reported as pg/L unless otherwise noted.
NA = Not analyzed per the SWHP
ND = Data all non-detects or fewer than 5 detections

= 95% Lower Cl Exceeds Regulatory Level (Exceedence)

= 95% Upper Cl Exceeds Regulatory Level but Lower Cl Does Not (No Exceedence, No Compliance)
= 95% Upper CI Does not Exceed Regulatory Level (Compliance)

= No Regulatory Level

Normally Distributed Data - Parametric Confidence Interval - Data not Transformed

Non-Normally Distributed Data - Non-Parametric Confidence Interval - Log Base-10 Transformed Data

Non-Detects treated as 0
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December 2018 Results of 95% Confidence Interval Evaluations

Constituent or MW-1 MW-3 MW-5A MW-6 MW-7 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
Ammonia (N) 40to 40 | 40to 40 NA 40 to 42 NA 40 to 45 77 to 98 None
. . Primary GW
Arsenic - Dissolved 0.05 pg/L Standard
. . Site-Specific
Arsenic - Dissolved 1.29 ug/L Cleanup Level
. . Primary GW
Barium - Dissolved 1000 ug/L Standard
Bicarbonate (mg of 37.40 to
CaCO/L) 47.19 143 to 207 NA 112 to 159 NA 98.7 to 140( 156 to 190 None
. 10,343 to | 34,000 to 27,272 to 20,986 to | 37,636 to
Calcium 11,327 | 54,000 NA 34,858 NA 27,014 | 42,075 None
Carbonate (mg of
CaCoy/L) ND ND NA ND NA ND ND None
COD ND ND to 10.2 NA ND NA ND ND to 13.0 None
: 250,000 Secondary GW
Chloride ug/L and DW Standard
Dissolved Oxygen 9.83to 0.27to 8.13to 0.20to 6.63 to 1.03to 0.15to None
(mg/L) 10.42 0.94 11.29 0.43 8.96 2.24 0.31
. Secondary GW
Iron - Dissolved 290 to 799 300 pg/L and DW Standard
. Secondary GW
Manganese - Dissolved 50 pg/L and DW Standard
: Primary GW and
Nitrate 10,000 pg/L DW Standard
- Primary DW
Nitrite 1,000 pg/L Standard
Oxidation-Reduction | 156 1, 996 | 165 to 239 | 106 to 208 None
Potential
PH - Field 6.1t0 6.5 6.4106.8 | 6.4t0 6.7 641066 | 65-85 | SecondaryGW
Standard
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December 2018 Results of 95% Confidence Interval Evaluations

Notes:

All concentrations reported as pg/L unless otherwise noted.

NA
ND

= Not analyzed per the SWHP
= Data all non-detects or 4 or fewer detections
= 95% Lower Cl Exceeds Regulatory Level (Exceedence)

Constituent or MW-1 MW-3 MW-5A MW-6 MW-7 MW-8 MW-10 Regulatory Basis for
Parameter Level Comparison
Secondary GW
pH - Laboratory 6.3t0 6.5 6.5-8.5 Standard
. 1,100 to 891 to 1,040 to
Potassium 520to 710 | 747 to 979 1,490 1,120 1,310 None
. Secondary DW
Sodium 20,000 ug/L Standard
Specific Conductance 700 Secondary DW
(umhos/cm) pmhos/cm Standard
250,000 Secondary GW
Sulfate ug/L and DW Standard
10.8to 11.6to 10510 11.1to 10.4to 11.2to
Temperature (°C) 9.4t011.9 None
: Primary GW and
Total Coliform (count) 1/100 mL DW Standard
2,448 to 1,530 to 745 to 2,870 to
Toc ND 3,104 NA 2,102 NA 1,182 3,580 None
. . Primary GW
Vinyl Chloride 0.02 pg/L Standard
. . Site-Specific
Vinyl Chloride 0.29 pg/L Cleanup Level
. . Secondary GW
Zinc - Dissolved 5,000 pg/L and DW Standard

= 95% Upper Cl Exceeds Regulatory Level but Lower Cl Does Not (No Exceedence, No Compliance)
= 95% Upper CI Does not Exceed Regulatory Level (No Exceedence)
= No Regulatory Level

Normally Distributed Data - Parametric Confidence Interval - Data not Transformed

Non-Normally Distributed Data - Non-Parametric Confidence Interval - Log Base-10 Transformed Data

Non-Detects treated as 0
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Inspection, Maintenance, and Engineering Summary for 2018

The bulleted items below present a summary of the inspection, maintenance, and engineering tasks that
were performed by SWD during 2018 at the Olalla Landfill.

EPI conducted groundwater and landfill gas monitoring activities in all four quarters of 2018. The
results are discussed in this report.

EPI continued reporting and data analysis in accordance with Section IV of the SWHP and the CAP.
The results are discussed in this report.

SWD supported KPHD in quarterly inspections conducted at the Landfill. After the inspections, KPHD
stated that no problems were noted during the inspections.

SWD conducted regular inspections of the Landfill and its engineered systems including evaluation
of the drainage systems and potential erosion areas. During 2018, all systems were operating as
designed.

SWD worked with other divisions in KCPW to maintain the systems at the Landfill including
maintenance of the cap, stormwater drainage systems, and the stormwater detention pond. During
2018, routine maintenance was required including mowing of the cap and removal of vegetation.
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Activities Planned for 2019

The bulleted items below present a summary of the planned inspections, maintenance and engineering
activities planned for 2019 by SWD at the Olalla Landfill.

e Quarterly monitoring, sampling, and reporting will continue in accordance with Section IV of the
SWHP and the CAP. SWD will continue to contract with EPI for monitoring and sampling activities
for 2019.

e EPI will continue to conduct the reporting and data analysis in accordance with Section IV of the
SWHP and the CAP.

e Regular inspections of the Landfill and its engineered systems will be conducted.
e  SWD will continue to support KPHD in their quarterly inspections of the Landfill.

e SWD will continue to work with other divisions in the KCPW to maintain the systems at the Landfill
including maintenance of the cap, stormwater drainage systems and the stormwater detention pond.



Attachment 1:
2018 Quarterly Monitoring Analytical Data Sheets
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