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1.0 INTRODUCTION

This report summarizes the results of the 2016 quarterly post-closure environmental monitoring
conducted at the Olympic View Sanitary Landfill (OVSL), located in Bremerton, Washington.
Monitoring events for the current compliance period were performed during February, May,
August and November of 2016. Quarterly environmental monitoring at the OVSL includes
sampling and analysis of groundwater and leachate pond leak detection liquid, and monitoring
landfill gas (LFG). Leachate influent monitoring is also conducted at the OVSL on an annual
basis.

The current OVSL monitoring program meets the regulatory requirements for both corrective
action and post-closure detection and assessment monitoring. Quarterly groundwater and LFG
monitoring was performed at the facility in accordance with the OVSL Environmental
Monitoring Plan (EMP, Engineering Management Support, Inc., 2010) and the updated site-
specific Sampling and Analysis Plan (SCS Engineers, 2013). The plans were developed in
consultation with the Washington Department of Ecology (Ecology) and reflect a refined
understanding of the site conditions based on the results of a Remedial Investigation/Feasibility
Study (RI/FS) per WAC 173-340 (Model Toxics Control Act, MTCA). The OVSL monitoring
program also meets the requirements of the Criteria for Municipal Solid Waste Landfills (WAC
173-351-430) which is administered by the Kitsap County Public Health District (KPHD).

SCS Engineers (SCS) and SCS Field Services (Field Services) performed quarterly
environmental monitoring at the OVSL from February through December 2016. The following
information describes the quarterly monitoring activities included in this report:

e Quarterly measurement of depth-to-water in groundwater monitoring wells within the
monitoring well network

e Quarterly collection and analysis of groundwater samples at select monitoring wells
within the monitoring network

e Quarterly collection and analysis of a leachate pond/leak detection system sample

e Collection and analysis of a leachate influent samples (during the fourth quarter
monitoring event)

e Quarterly measurement of LFG concentrations at perimeter soil gas monitoring
probes and building monitoring locations

This report includes:

e A site location description and background section

e A discussion of monitoring activities including a summary of sampling techniques
and locations within the groundwater and LFG monitoring network

e Construction details for groundwater monitoring wells

e A discussion of groundwater including groundwater elevations, flow direction, and
flow velocity for the reporting year

e A summary of the monitoring analytical program and presentation of the analytical
results and findings for the reporting year

e A summary of the LFG monitoring results for the reporting year

Olympic View Sanitary Landfill 1 Project No. 04204027.20
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e A geochemical evaluation of water quality samples collected in November 2016

e A statistical trend analysis and concentration time series plots of groundwater
monitoring results

e A statistical evaluation and comparison of groundwater results to calculated
prediction limits

e A comparison of groundwater monitoring results to site-specific cleanup levels and
other applicable criteria

e Field documentation from the 2016 monitoring events

e The fourth quarter 2016 data validation report and associated analytical laboratory
reports

e A summary of historical LFG monitoring measurements

Previously issued analytical laboratory data reports for the first three quarters of the 2016
monitoring will not be reissued with this report and can be found in the respective quarterly
monitoring reports. Similarly, LFG migration monitoring results for the first three quarters of the
2016 compliance period are reported separately in their respective quarterly monitoring reports.

In order to conserve paper resources, the complete 2016 annual report is presented on an
enclosed data CD attached to the rear cover of the document. However, for the convenience of
the reviewer, hard copies of select materials are included in this report.

Olympic View Sanitary Landfill 2 Project No. 04204027.20
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2.0 SITE DESCRIPTION

2.1 LOCATION

The closed OVSL facility is located on approximately 436 acres in Sections 3 and 10, Township
23N, Range 1W of the Willamette Meridian, in Kitsap County, Washington. The facility is
situated on an upland area approximately 10 miles southwest of the city of Bremerton. The
facility address is 10015 SW Barney White Road, Bremerton, Washington. A site location map
is shown on Figure 1. The closed refuse fill area covers approximately 65 acres of the property.
A site plan is presented on Figure 2.

2.2 BACKGROUND

The OVSL facility accepted municipal solid waste between 1967 and 2003. Landfill closure was
completed in 2004, in accordance with Washington Administrative Code (WAC) 173-351.
Landfill closure activities included construction of a LFG monitoring system, an active LFG
collection and treatment system, a leachate collection and treatment system, a storm water
drainage control system, and a final landfill cover.

The final landfill cover consists of (top to bottom):

e 12-inches of vegetative topsoil and cover soil

e geotextile fabric

e 12-inch drainage layer

e Geonet composite 60-mil flexible membrane liner
e 6-inch thick, low permeability soil

The active LFG collection system consists of a total of 81 well heads (69 vertical wells, 4
horizontal wells, and 8 interconnections to the leachate collection system) connected to a gas
treatment flare station. The leachate collection system consists of subgrade collection piping and
a leachate collection lagoon. A storm water drainage system controls storm water erosion and
minimizes off-site migration of sediment-laden water (WMW 2008). Drainage and erosion
protection improvements include vegetation, a landfill toe under-drain, down chutes, culverts,
and drainage ditches.

2.3 TOPOGRAPHY AND CLIMATE

The site is located in the Southern Upland of the Kitsap Peninsula adjacent to the Union River-
Gorst Creek trough. Site topography ranges from approximately 150 to 360 feet above mean sea
level (MSL). The land surface generally slopes to the west-southwest towards the Union River,
which is situated approximately a half mile west of the site.

Kitsap County's climate is characterized as maritime, with long, mild, wet winters and short,
cool, dry summers. Climatically, and due to the local relief, there can be significant variations in
total annual precipitation and average temperatures over short distances.

Olympic View Sanitary Landfill 3 Project No. 04204027.20
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2.4 LOCAL AND REGIONAL HYDROGEOLOGY

The regional near-surface geology in the vicinity of the OVSL is dominated by glacio-fluvial and
glacio-lacustrine deposits associated with the VVashon glaciation. A Remedial Investigation
Report for completed for the OVSL (Parametrix 2007) identified the following main
stratigraphic units in the vicinity of the Site:

Organic Soils and Peat (Qw)

Alluvium (Qal)

Vashon Recessional Outwash (Qvr)

Vashon Lacustrine Recessional Outwash (Qvrl)
Vashon Till (Qvt),

Vashon Advance Outwash (Qva)

Vashon Advance Lacustrine Deposits (Qval)
Pre-Vashon Deposits (Qpvu)

With the exception of the Vashon Till (which has not been confirmed to be present at the site),
all of these units appear to be present beneath the OVSL.

Information provided in the site conceptual model indicates that organic soils/peat, alluvium,
outwash, glacio-fluvial, glacio-lacustrine, and flood plain deposits outcrop along the west-central
portions of the OVSL facility. Groundwater is present beneath the site at elevations ranging
between approximately 140 and 260 feet above MSL (depths-to-water ranging between near-
surface and approximately 80 feet below ground surface). The groundwater flow direction
beneath the landfill is generally toward the west.

Olympic View Sanitary Landfill 4 Project No. 04204027.20
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3.0 2016 MONITORING ACTIVITIES

3.1 GROUNDWATER

3.1.1 Groundwater Monitoring Network

Quiarterly groundwater monitoring is conducted at the OVSL in accordance with the January
2001 Agreed Order, EMP as modified through subsequent technical discussions with Ecology,
and the site-specific Sampling and Analysis Plan (SAP). The monitoring also meets the post-
closure landfill monitoring requirements under WAC 173-351-430.

The groundwater monitoring network at the OVSL includes four categories of monitoring wells
that are sampled either quarterly or semi-annually, as well as those that are only used for water
level measurements. The four well categories designated at the Site include the following:

e Upgradient (background) monitoring wells are used to assess the quality of
groundwater upgradient of the landfill Site.

e Performance monitoring wells are used to assess groundwater quality at the edge of the
waste management unit.

e Compliance monitoring wells are used to assess groundwater quality at the MTCA
Point-of-Compliance (POC).

e Downgradient monitoring wells are used to assess groundwater quality leaving the Site.

A monitoring well identifier and type summary is provided on the table below. The locations of
these groundwater monitoring wells are illustrated on Figure 2.

Monitoring Wells at the OVSL by Type

Upgradient Performance Compliance Downgradient

MW-13A MW-2B1 MW-15R MW-29A (S)

MW-13B MW-4 MW-34A MW-32

MW-16 MW-19C MW-34C MW-33A (S)

MW-35 MW-20 MW-39 MW-33C
MW-23A MW-42 MW-36A
MW-24 MW-43

(S) = semiannual monitoring

A indicates a shallower well completion

B indicates an intermediate well completion
C indicates a deeper well completion

Well completion depths range from approximately 9 to 230 feet below ground surface (bgs).
Screen lengths vary from 5 to 20 feet, with a 10-foot average well screen length. Completion
depth differences are differentiated using the following letter indicators: “A” is a shallower
monitoring well completion, “B” indicates an intermediate well completion, and “C” indicates a
deeper monitoring well completion. Construction details for the monitoring wells are provided
on Table 1.

Olympic View Sanitary Landfill 5 Project No. 04204027.20
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Each of the groundwater monitoring wells designated for routine sampling is outfitted with a
dedicated sampling pump (QED Well Wizard) suitable for low-flow purging and sampling.
Low-flow sampling with dedicated pumps minimizes pump-introduced artifacts and eliminates
cross contamination between wells. The dedicated bladder pumps are positioned with their inlets
located within the screened interval of the well. Well construction, development, and pump
installation are reported in detail in the Report of 2005 Gas Probe and Monitoring Well
Installations at OVSL (SCS Engineers 2006), the Remedial Investigation Report, OVSL, Kitsap
County (Parametrix 2007) and the Groundwater Monitoring Well Installation Report, OVSL
(SCS Engineers. 2009).

3.1.2 Monitoring Schedule

Groundwater monitoring was conducted on a quarterly basis in 2016, with sampling events
completed in February, May, August, and November 2016. In accordance with the SAP,
monitoring wells MW-29A and MW-33A were sampled on a semiannual basis during May and
November 2016.

3.1.3 Parameters and Analytical Methods

The analytical program for groundwater quality monitoring during the 2016 reporting period
included the following Appendix I and Il parameters:

Analytical Program Parameter

temperature, specific conductivity, pH, dissolved

Field Measurements . .
oxygen, turbidity, and static water level

chloride, sulfate, nitrate, calcium, sodium,
Geochemical Indicator and General bicarbonate, alkalinity, magnesium, potassium,
Parameters iron, and manganese (Total suspended solids as
of Sept. 2013)

antimony, arsenic, barium, beryllium, cadmium,
Total Metals* chromium, cobalt, copper, lead, nickel, selenium,
silver, thallium, vanadium, and zinc

Volatile Organic Compounds as listed in WAC 173-351 Appendix |

ammonia, total organic carbon (TOC), and total

Leachate Indicator Parameters dissolved solids (TDS)

* Consistent with the 2013 revisions to WAC 173-351, both dissolved and total Appendix | metals data were reported for a
minimum period of eight quarters between September 2013 and December 2015. Beginning in 2016, Appendix | metals data
have only been reported as a total fraction.

Laboratory methods are derived from several industry-standard publications. Methods for
Chemical Analysis of Water and Wastes (MCAWW, EPA 1983) describe methods used for
nitrate, nitrite, chloride, sulfate, and ammonia analyses. Standard Methods for the Examination
of Water and Wastewater (APHA 1999, revised 2014) describe the methods used for analysis of
alkalinity (total and bicarbonate), TDS, total suspended solids (TSS), and TOC. Metals and
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VOC analyses are described in EPA publication number SW-846, Test Methods for Evaluating
Solid Wastes, Physical and Chemical Methods (EPA revised 2007). The method for measuring
arsenic is described in Method 200.8, Determination of Trace Elements in Waters and Wastes by
Inductively Coupled Plasma-Mass Spectrometry (EPA 1994).

All laboratory analyses were completed by TestAmerica labs in Denver, Colorado and Buffalo,
New York; and by Analytical Resources Incorporated in Tukwila, Washington. The laboratories
are accredited in accordance with WAC 173-50, Accreditation of Environmental Laboratories.

3.1.4 Field Monitoring and Sampling Procedures

Field activities conducted at the site consist of surveying well conditions, obtaining field
measurements (depth-to-water, pH, specific conductivity, turbidity, temperature, and dissolved
oxygen), collecting groundwater samples for laboratory analysis, and packaging and shipping the
samples to the relevant laboratories. These activities are conducted as described in the revised
2013 site-specific SAP.

As part of the routine groundwater monitoring program, static water levels were measured and
recorded each quarter in the wells within the groundwater monitoring network prior to
initializing sampling procedures. Static water levels are collected from both monitoring wells
where water quality samples are collected and additional monitoring wells used only for
determining the potentiometric groundwater surface. Depth-to-water measurements (measured
to the nearest 0.01 ft.) were obtained using an electronic water level indicator. Static water level
measurements were recorded and documented on field sampling and measurement forms
included in Appendix A (for November 2016).

Prior to sample collection, groundwater monitoring wells were purged in order to ensure
representative groundwater conditions at each location. Both purging and sampling of the
monitoring wells were conducted using low-flow/low-volume well sampling techniques. Once
the pumping was initiated, flow rates were confirmed by volumetric discharge measurements (by
measuring the total volume discharged per cycle using a graduated cylinder and verifying the
number of pump cycles per minute specified by the controller). Field measurements for pH,
temperature, specific conductivity, dissolved oxygen, and turbidity were conducted using a
closed, in-line flow-through cell and a portable turbidity meter. When water quality parameters
stabilized and there had been no change in the pumping water level, sample collection would
begin. Field parameters were measured as described in Standard Methods for the Examination
of Water and Wastewater (APAH 2014). Before initiating the purge process, the multiparameter
field meters were calibrated in accordance with manufacturer's guidelines. Field data obtained
during the well purging procedure was recorded on field sampling and measurement forms
included in Appendix A (for November 2016).

Non-disposable sampling equipment that was exposed to well water (e.g., electronic water level
tape) was decontaminated between wells as outlined in the SAP. Decontamination of equipment
was completed before leaving each well, thereby minimizing potential cross contamination.
Disposable sampling equipment and disposable personal protective equipment (PPE) were
removed and disposed of after each use and prior to leaving each well.

Olympic View Sanitary Landfill 7 Project No. 04204027.20
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3.2 LEACHATE

Leachate generated from three separate closed municipal waste storage cells is collected and
pumped to an arterial force main that discharges to a one-acre leachate pond situated near the
western end of the landfill (refer to Figure 2). The force main outfall is located on the north end
of the leachate lagoon. Accumulated leachate is treated by aeration. When the leachate
elevation in the pond approaches the elevation of the former pond outlet, leachate is removed via
pumping and hauled to nearby wastewater treatment plants.

3.2.1 Leachate Monitoring Locations

Per the EMP and SAP, leachate monitoring is performed at three locations at the facility.
Influent leachate sampling station L-INF is situated immediately downstream of the force main
outfall on the north end of the leachate collection pond. The OBWL-TD sampling station is
located at the Old Barney White Landfill Toe Drain collection sump, which subsequently
connects to the leachate pond. Sampling station LP-LCD is located at the pump discharge outlet
which periodically returns any accumulated liquids that collect beneath the leachate pond liner
system back into the main lagoon.

The locations of the leachate monitoring stations are illustrated on Figure 2.
3.2.2 Monitoring Schedule

The current SAP provides for annual monitoring of the L-INF and OBWL-TD stations and
quarterly monitoring of the LP-LCD station. Leachate samples were collected from L-INF and
OBWL-TD during the fourth quarter of 2016. The LP-LCD was sampled quarterly throughout
2016.

3.2.3 Parameters and Analytical Methods

A summary of the analyzed parameters for the leachate samples collected at the OVSL is
presented in the table below.

Quarterly LP-LCD Analytical

Parameter
Program

temperature, specific conductivity, pH, dissolved oxygen,

Field Measurements and turbidity

chloride, sulfate, nitrate /nitrite, calcium, sodium,
Geochemical Indicator Parameters | bicarbonate, alkalinity, magnesium, potassium, iron, and
manganese

Leachate Indicator Parameters ammonia, TOC, and TDS

Olympic View Sanitary Landfill 8 Project No. 04204027.20
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Annual L-INF and OBWL-TD

. Parameter
Analytical Program

temperature, specific conductivity, pH, dissolved oxygen,

Field Measurements and turbidity

chloride, sulfate, nitrate /nitrite, calcium, sodium,
Geochemical Indicator Parameters | bicarbonate, alkalinity, magnesium, potassium, iron, and

manganese
antimony, barium, beryllium, cadmium, chromium, cobalt,
Total Metals copper, lead, nickel, selenium, silver, thallium, vanadium,
and zinc
Volatile Organic Compounds as listed in WAC 173-351 Appendix |

ammonia, total organic carbon (TOC), and total dissolved

Leachate Indicator Parameters solids (TDS)

Laboratory methods are the same methods used for groundwater samples. All laboratory
analyses were completed by TestAmerica labs in Denver, Colorado and Buffalo, New York.

3.2.4 Leachate Monitoring Field Procedures

Field activities consisted of obtaining field parameter measurements, collecting leachate samples
for laboratory analysis, and packaging and shipping the sample to the laboratory. The L-INF and
OBWL-TD samples consisted of individual grab samples that were collected directly from their
respective sampling stations using a peristatic pump. New disposable plastic tubing was used
during the collection of each sample, and was subsequently discarded between sampling
locations. The LP-LCD sample was obtained from an inline sampling port attached to the liquid
return line that drains back into the leachate pond. All the leachate samples were collected
directly into pre-labeled laboratory containers suitable for the chemical parameters being
analyzed. Field instruments were calibrated in accordance with manufacturer's guidelines.

Field-measured parameters including temperature, specific conductivity, pH, and dissolved
oxygen were measured as described in Standard Methods for the Examination of Water and
Wastewater (APAH 2014). Field information obtained during leachate sampling was recorded
on Field Information Forms included in Appendix A (for November 2016).

3.3 LANDFILL GAS

Landfill gas monitoring activities at the OVSL consist of obtaining field measurements of
primary gas composition (methane, carbon dioxide, and oxygen) at 10 subsurface soil gas
detection probes (several with multiple screened intervals) and four locations inside two onsite
structures on or immediately adjacent to the landfill.

LFG monitoring is conducted to provide an assessment of the subsurface soil gas conditions at
the OVSL and monitor compliance with regulatory criteria for subsurface methane
concentrations. At the subsurface gas detection probes (LFG probes) relative soil gas pressure
was also measured in the field. LFG monitoring procedures are detailed in the 2013 SAP.

Olympic View Sanitary Landfill 9 Project No. 04204027.20
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3.3.1 Landfill Gas Monitoring Network

Monitoring was conducted at 10 perimeter LFG probes (GP-7 through GP-16) and two onsite
structures as illustrated on Figure 3. Five of the LFG probes (GP-9 through GP-13) consist of
multiple, vertically discrete monitoring zones. Probes with dual monitoring zones are designated
with an “S” for the shallow zone, and a “D” for the deep zone. Probes with three monitoring
zones are designated with an “S” for the shallow zone, “M” for the middle zone, and “D” for the
deep zone. Data are not reported for probes where the screened interval is found to be
submerged by groundwater. Details of all the LFG probes and boring logs can be found in
Report of 2005 Gas Probe and Monitoring Well Installations at OVSL (SCS Engineers 2006).

3.3.2 Monitoring Schedule

Monitoring at the LFG probes and facility structures was conducted during March, June,
September, and November 2016. LFG monitoring results are reported in Section 4.

3.3.3 Monitored Parameters

Field measurements of methane, carbon dioxide, and oxygen were obtained from each of the
LFG probes and within the facility structures. In addition, subsurface soil gas pressure and
groundwater levels were measured in the probes during each of the LFG monitoring events.

3.3.4 Landfill Gas Monitoring Field Procedures and
Instrumentation

Field monitoring was conducted in accordance with 2013 SAP. The LFG probes and building
locations were monitored in the field (for all parameters) using a GEM-2000 portable multi-gas
analyzer. This portable gas analyzer measures methane and carbon dioxide with a dual
wavelength infrared cell with a reference channel. Oxygen is measured with an electro-chemical
cell. Pressure was measured with a transducer.

The gas analyzer was calibrated prior to each monitoring event. LFG monitoring activities are
documented in the Field and Calibration Logs included in Appendix A.

3.3.5 Field Conditions

General weather conditions were noted during and preceding each quarterly LFG monitoring
event. Atmospheric pressure fluctuations can influence gas concentrations and pressure in LFG
probes. To assist in interpreting the monitoring data, barometric conditions were recorded
during and prior to monitoring. The barometric trends for November 2016 are included in this
report.

Olympic View Sanitary Landfill 10 Project No. 04204027.20
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4.0 2016 MONITORING RESULTS

4.1 GROUNDWATER

4.1.1 Groundwater Elevation and Flow

Eight monitoring wells (MW-4, MW-9, MW-11, MW-13, MW-29A, MW-40A, MW-41A and
MW-43) could not be accessed, were obstructed, had low conductivity groundwater, or were dry
for at least one quarter during 2016. Recorded depth-to-water levels are summarized in field
documentation included in Appendix A.

Depth-to-water measurements collected through 2016 were used to calculate groundwater
elevations in feet relative to MSL. The 2016 records have been compiled and are presented on
Table 3. Groundwater elevation surface maps (derived from static depth-to-water measurements
collected at the OVSL monitoring wells) for each quarter during the reporting period are
presented in Figures 4A through 4D. A hydrograph showing the past 10 years of recorded
groundwater elevations is presented on Figure 5. Groundwater elevations at the OVSL ranged
from 138.28 (MW-33A in February) to 261.13 (MW-13 in November) ft. MSL over the 2016
reporting period. Groundwater elevations remained relatively stable throughout the year. The
potentiometric groundwater elevation surface across the OVSL does not show significant
seasonal fluctuations. These results remain consistent with data reported during previous
compliance years.

The groundwater flow direction during the reporting period was consistent with that previously
reported at the site. Locally, the groundwater flow direction is to the west/northwest. The
average hydraulic gradient across the site remained fairly consistent from quarter to quarter.

Calculated 2016 Hydraulic Gradient and Flow Velocities — East Side

Q1 | Q2 | Q3 | Q4
Well Pair MW-35/MW-24
Hydraulic Gradient (ft./ft.) | 0.0320 0.0312 0.0331 0.0336
Flow Velocity (ft./day) 2.77 271 2.87 2.91
Calculated 2016 Hydraulic Gradient and Flow Velocities — West Side

Q1 | Q2 | Q3 | Q4
Well Pair MW-20/MW-38
Hydraulic Gradient (ft./ft.) | 0.0143 0.0141 0.0145 0.0136
Flow Velocity (ft./day) 7.33 7.24 7.45 7.00

Eastern Hydraulic Conductivity = 26 ft/day (Parametrix 2007)
Western Hydraulic Conductivity = 154 ft/day (Parametrix 2007)
Porosity = 30% (Parametrix 2007)

Olympic View Sanitary Landfill 11 Project No. 04204027.20
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4.1.2 Groundwater Quality
4.1.2.1 Chemical Analysis

Water quality data for the OVSL are summarized in Tables 4A through 4D. These tables present
the data results, segregated by well type, of detected analytes and measured field parameters
from all four quarters of 2016. Each table presents the data for a monitoring well category
(Compliance, Performance, Downgradient, and Upgradient). A table (4E) summarizing the
detected analytes and field parameters for the annual L-INF and OBWL-TD leachate and the
quarterly LP-LCD leak detection monitoring stations is also provided. In addition, a summary
table of VOC detections in groundwater and leachate is presented on Table 5.

4.1.2.2 Data QA/QC

Analytical data from the TestAmerica and ARI laboratories were subjected to a quality
assurance/quality control (QA/QC) program and evaluation. The program included field and in-
house components. The field portion consisted of the collection and analysis of trip blanks, field
replicates, and matrix spike/matrix spike duplicates. The in-house evaluation provided a detailed
review of laboratory data which included sample handling, analysis hold times, and laboratory
performance analyses (duplicates, blanks, matrix spikes, matrix spike duplicates and surrogate
recoveries).

Due to an express shipment delay, laboratory analyses for nitrate/nitrite and TDS in sample MW-
24 were completed slightly outside their recommended holding times. In addition, several EPA
method 8260 parameters were reportedly detected in a laboratory blank, and the affected sample
batch was flagged with B (parameter detected in blank) and J (reported results are an estimated
value) data qualifiers. However, notwithstanding the reported laboratory data qualifiers, the
2016 data set was determined to be acceptable for the intended purposes.

Appendix B contains the data validation report and the analytical laboratory data reports for the
November 2016 monitoring event.

4.1.3 Spatial Distribution and Temporal Trends
4.1.3.1 Parameter Distribution

As noted in previous site monitoring reports, the influence of past waste disposal activities on
groundwater quality at the OVSL is observed in the groundwater VOC detections, general
chemistry, inorganics, and field parameter results. The elevated concentrations of parameters
adjacent to the landfill are typically characteristic of influence from either landfill leaching,
transport from LFG, or increased mobilization of naturally occurring constituents as a result of
the landfill’s presence.

At the OVSL, several key parameters (arsenic, iron, manganese, and vinyl chloride) are routinely
monitored for their spatial distribution each quarter by plotting concentrations on the landfill
base map. Spatial distributions for these parameters during the fourth quarter November 2016
monitoring event are presented in Figures 6A through 6D and summarized in the tables below.
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Total Arsenic (mg/L) - November 2016 (Figure 6A)

Concentration Upgradient | Performance | Compliance Downgradient

Low 0.000114 0.000081 <0.00004 0.000509
Locations MW-35 MW-23A MW-43 MW-33A

High 0.000381 0.00288 0.00542 0.00995
Locations MW-16 MW-19C MW-34C MW-32

Total Iron (mg/L) — November 2016 (Figure 6B)

Concentration Upgradient | Performance | Compliance Downgradient

Low <0.06 <0.06 <0.06 <0.06
Locations MW-138B, MW-4, MW-15R, MW-33C

MW-35 MW-24 MW-34A

High 0.12 1.1 27 4.6

Location MW-16 MW-2B1 MW-42 MW-29A

Total Manganese (mg/L) — November 2016 (Figure 6C)

Concentration Upgradient | Performance | Compliance Downgradient
Low <0.001 0.065 0.0027 0.0013
MW-13A,
Locations MW-13B, MW-23A MW-34A MW-36A
MW-35
High 0.017 2.7 4.4 1.8
Locations MW-16 MW-2B1 MW-42 MW-32

Vinyl Chloride (M

g/L) — November 2016 (Figure 6D)

Concentration Upgradient | Performance | Compliance Downgradient
Low <0.02 <0.02 <0.02 <0.02
MW-138, MW-20, MW-15R, MW-29A,
. MW-34A, MW-33A,
Locations MW-16, MW-23A,
MW-35 MW-24 MW-39, MW-33C,
) ) MW-43 MW-36A
High 0.008 & 0.029 8 0.026 8 0.46 B
Locations MW-13A MW-19C MW-42 MW-32

J B: Qualifiers J (estimated values below reporting limit) and B (compound detected in laboratory blank)

As noted during previous compliance years, groundwater impacts are observed in each category
of monitoring wells at the Site. The highest concentrations of arsenic, iron and manganese
(0.000381, 0.12 and 0.017 mg/L, respectively) reported in Upgradient (background) monitoring
wells during the fourth quarter monitoring event were all detected in MW-16. With the
exception of a single, J and B qualified detection (0.008 pg/L at MW-13A in November 2016),
vinyl chloride was not reported in any of the Upgradient wells during 2016.

The highest concentrations of these four parameters detected in the Performance monitoring
wells occurred at wells MW-19C (0.00288 mg/L arsenic and 0.029 pg/L vinyl chloride) and
MW-2B1 (1.1 iron mg/L and 2.7 mg/L manganese). The highest detected concentrations of
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these parameters in the Compliance monitoring wells were recorded in wells MW-34C (0.00542
arsenic) and MW-42 (27 mg/L iron, 4.4 mg/L manganese and 0.026 pg/L vinyl chloride). The
highest detected concentrations of these parameters in the Downgradient monitoring wells were
reported in well MW-32 (0.00995 mg/L arsenic, 1.8 mg/L manganese and 0.46 pg/L vinyl
chloride) and MW-29A (4.6 mg/L iron).

4.1.3.2 Temporal Trends

Time series graphs and statistical trend analyses were completed for all Upgradient,
Performance, Compliance, and Downgradient monitoring wells using the DUMPStat software
package. The statistical data set includes analytical results obtained between 2005 through the
present reporting year (2016). This evaluation was conducted for parameters listed in
Appendices I and Il of WAC 173-351-990 which are organized into two groups: “Trend Test A”
and “Trend Test B”. The “Trend Test A” time series includes all organic parameters in
Appendices I and Il that have been detected above the practical quantification limit (PQL) during
at least one sampling event in any of the wells since 2005 (currently 25 VOCs). The “Trend Test
B” time series includes Appendix I and Il inorganic and groundwater quality parameters
(currently 32 parameters). To facilitate review of the statistically significant trends, time series
sets were developed to just show those well/parameter combinations exhibiting either increasing
or decreasing trends. These time series graphs are presented in Appendix C along with the other
statistical evaluation results. A summary of those parameters showing significant increasing or
decreasing concentration trends grouped by well type is provided on Table 6A, and a more
detailed summary of parameter trends in specific wells can be found in Table 6B.

The dominant data trend seen for the majority of parameters throughout the OVSL remains that
of decreasing concentrations. This is predominantly observed in the Performance, Compliance,
and Downgradient monitoring wells: however, significant decreases are noted in all well groups
for as many as 14 inorganic parameters and two VOCs (Tables 6A/6B). Significant increasing
trends are also noted for certain inorganic parameters in all well groups, although the overall
number of parameters increasing remains low.

Significant parameters trends calculated for the Compliance monitoring wells are summarized
below.

Significant Trends in Compliance Wells (2005 - 2016)

Increasing Decreasing
Parameter Wells Parameter Wells
pH MW-42, MW-34C Alkalinity, Total MW-15R
Potassium, Dissolved MW-42 Ammonia MW-43
MW-15R, MW-34A, .
Temperature MW-34C Barium MW-15R, MW-34A

Bicarbonate Alkalinity | MW-15R, MW-34A

MW-15R, MW-34A,

Calcium MW-34C

MW-15R, MW-34A,

Chloride MW-34C
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M . MW-15R, MW-34A,
agnesium MW-34C
Sodi MW-15R, MW-34A,
odiom MW-34C
- - MW-15R, MW-34A,
Specific Conductivity MW-34C
Sulfate MW-42
Total Dissolved Solids | MW-15R, MW-34C
Vinyl Chloride MW-34C

4.1.4 Groundwater Geochemistry

The geochemical character of the groundwater, LP-LCD, OBWL-TD and L-INF samples was
evaluated by plotting and comparing geochemical parameters using a Piper diagram for the
November 2016 analytical results. Water quality samples collected during November 2016 were
of similar geochemical water type with clear differences seen between the groundwater and
leachate derived samples As noted for past reporting years, the positions of sampled wells on
the diagram indicate that the dominant anion in site groundwater remains bicarbonate, with
cations being dominated by calcium and magnesium. The leachate derived samples continue to
report significantly higher sodium, calcium and potassium concentrations than groundwater, as
well as higher chloride and bicarbonate levels. The Piper diagram for November 2016 can be
found in Appendix D. Previous Piper diagrams for the first, second, and third quarters of the
current compliance year can be found in their corresponding quarterly monitoring reports.

In addition to the Piper diagram, groundwater cation/anion balance calculations were also used to
assess geochemical character. Ideally, after the major anions and cations present in a sample are
determined, the sum of the positive cations (in milliequivalents per liter [meg/L]) should
approximately equal the sum of the negative anions (Hem 1986). All natural waters should be
electroneutral. However, differences can arise between dissolved cations and anions in
groundwater as measured by an analytical laboratory due to a number of factors including:
presence of colloidal fractions, systematic error in preparation and analysis of samples,
malfunction of/poorly calibrated equipment, major species omitted from analysis, the presence of
unusually high concentrations of cations/anions, and not all ions present in water are included in
the balance calculation. Due to these potential issues, differences in the ion balance can be
difficult to assess for imbalances due to groundwater impacts.

The range of the sum of ions and balance of ions observed at the site for the November 2016
monitoring event are summarized in the table below. Positive values indicate that the sum of the
cations is greater than the sum of the anions. As stated in WAC 173-351-430-5(a), a relative
percent difference (RPD) in the charge-balance (ion balance) of greater than five to ten percent
(depending on the concentrations of ions in solution) could potentially indicate impacted
groundwater conditions.
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Well Group Upgradient Performance Compliance Downgradient
Sum of lons (meq/L) 1.16 — 1.91 0.91 - 2.16 0.32-4.80 0.86 — 2.53
Balance (%) -1.9-4.5 -3.8-25.9 -2.6 -10.1 -2.1-7.6

lon balances observed at the site during the November 2016 event were generally within or very
close to this threshold. Three wells (MW-4, MW-20 and MW-43) reported balances outside this
range (25.9, 10.5 and 10.1 percent, respectively). The anomalously large RPD calculated for
MW-4 appears to be related to unusually low cation results (primarily calcium and magnesium)
reported in the fourth quarter sample, and is suspected to represent a one-time outlier. It’s
suspected that results outside the (+/-) 5 to 10% ion balance threshold are due to possible errors
associated with analytical limitations in these measurements (as previously discussed) or
potential low level impacts from human activities at the site.

4.1.5 Statistical Prediction Limit Evaluation

Statistical prediction limits using data from the upgradient monitoring wells are calculated at the
end of each monitoring year to provide updated background concentrations for all Appendix |
and Il inorganic detection monitoring and groundwater quality parameters (a total of 32
parameters). These updated background prediction limit concentrations are used for comparison
purposes for compliance and downgradient monitoring wells.

During the fourth quarter of 2016, prediction limits for inorganic parameters were exceeded at
least once in ten of the Compliance and Downgradient groundwater monitoring wells (MW-15R,
MW-29A, MW-32, MW-33A, MW-33C, MW-34A, MW-34C, MW-36A, MW-39 and MW-42).
Compliance wells MW-34C and MW-42 reported the largest number of prediction limit
exceedances (11 and 15 exceedances, respectively). A summary of the latest prediction limit
exceedances for the November 2016 Compliance and Downgradient well results are presented on
Table 7. Prediction limit calculations for 2016 are presented in Appendix C.

As summarized on Tables 6A and 6B, the following Upgradient monitoring wells exhibited
statistically significant increasing or decreasing trends over the period for which background
prediction limits are calculated: MW-13A (sulfate, temperature), MW-13B (bicarbonate/total
alkalinity, chloride and sulfate), MW-16 (chloride) and MW-35 (arsenic, bicarbonate/total
alkalinity, chloride, nitrate and temperature). Parameter trends in Upgradient monitoring wells
are noted because they can impart a bias on the calculated prediction limit for the affected
monitoring parameters which, in turn, can affect the number of exceedances identified for those
monitoring parameters in Compliance and Downgradient wells.

For bicarbonate/total alkalinity, nitrate and temperature, their apparent increasing trends in the
above-mentioned upgradient wells could impart a positive bias on the calculated prediction limits
for these parameters. However, a visual examination of the time series graphs presented in
Appendix C indicates that the noted increasing trends for these parameters remains relatively
slight. Therefore, any bias to the prediction limit would be expected to be nominal and not
significantly change the number of exceedances within this parameter subset.
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4.1.6 Point of Compliance and Cleanup Level Exceedances
4.1.6.1 Point of Compliance (POC)

The solid waste regulations (WAC 173-351-300[6]), specify that groundwater quality
compliance must be established at a POC located on the landfill property no more than one
hundred fifty meters (four hundred ninety two feet) from the waste management unit boundary.
At the OVSL, the POC is established as a line of wells located within 150 meters of the landfill
waste management unit boundary. As illustrated on Figure 2, the Compliance monitoring wells
are colored red and lie west/northwest of the downslope boundary of the landfill.

4.1.6.2 Cleanup Level Exceedances

Site-Specific MTCA Cleanup Levels

Ten organic and inorganic parameters are regulated under the OVSL Cleanup Action Plan (CAP,
Ecology 2010) and have site-specific MTCA cleanup levels. Analytical results are used to
calculate an upper confidence limit (95% UCL) of the mean concentration for each parameter for
each well for Compliance and Downgradient monitoring wells to assess compliance with their
respective cleanup level.

The UCLs are calculated using a three-year moving data window (per MTCAStat guidance) for
the ten site-specific chemicals of concern (COC). The UCLs are calculated using MTCAStat;
calculation details are presented in Appendix C. The following in-text table and Table 8
summarize the COCs and their 2016 exceedances in the Compliance and Downgradient
monitoring wells.

Chemicals of Concern | Units SITEIZZ?]EI;IT_QLCA Excee(;lgg/c;e‘j (':nL)2O] e
1,1-Dichloroethane Mg/L 50 No
1,4-Dichlorobenzene | ug/L 2 No
Ammonia mg/L 0.19 Yes
Arsenic mg/L 0.000462 Yes
Cis-1,2-Dichloroethene | ug/L 35 No
Ethyl ether Mg/L 50 No
Iron mg/L 0.3 Yes
Manganese mg/L 0.05 Yes
Trichloroethene Mg/L 1 No
Vinyl Chloride Mg/L 0.2 Yes

Blue indicates this COC reported a 95% UCL exceedance of its site-specific MTCA Cleanup Levels during 2016.

Evidence of stable to improving groundwater quality at the OVSL continued to be noted over
2016 compliance period. Similar to previous reporting periods, the 95% UCL for vinyl chloride
remained below the cleanup level in all Compliance wells and all Downgradient wells except
MW-32. It should also be noted that minor variations in parameter concentrations observed from
year to year can cause exceedances to arise or vanish between reporting periods. This is largely
a result of the UCLs hovering very near their site cleanup levels and not an indication of
meaningful changes to overall groundwater conditions.
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Statistically significant trends are also noted on Table 8 in order to provide additional
information regarding the status of the UCL relative to the cleanup standard. Trend information
may be particularly useful if the calculated UCL value is very close to the cleanup standard (e.g.,
within 10%). In such cases, trend information may be useful in predicting a change in status of
the UCL versus the cleanup level in the relative near term.

Exceedances of the site-specific MTCA cleanup levels were reported in four of the six
Compliance well locations (refer to Table 8): MW-34C (arsenic, iron, manganese); MW-39
(ammonia, arsenic, iron, and manganese); MW-42 (ammonia, arsenic, iron, manganese); and
MW-43 (iron and manganese). A significant decreasing trend was reported in 2016 for vinyl
chloride in MW-34C and ammonia in MW-43. The 95% UCLs for select VOCs were below the
site-specific MTCA cleanup levels in all of the Compliance monitoring wells.

As noted over the past several years, exceedances of the site-specific MTCA cleanup levels
continue to be reported in all five Downgradient well locations (refer to Table 8):MW-29A
(arsenic, iron, and manganese); MW-32 (arsenic, iron, manganese, and vinyl chloride); MW-33A
(ammonia, iron, and manganese); MW-33C (arsenic and manganese); and MW-36A (arsenic). A
significant decreasing trend was reported at MW-29A (for ammonia). With the sole exception of
vinyl chloride in MW-32, all of the 95% UCLs for the select VOCs remained below the site-
specific MTCA cleanup levels in all of the Downgradient monitoring wells.

Other Criteria Comparison (Federal MCLs, WAC 173-200, and MTCA)

In addition to the site-specific MTCA cleanup levels, groundwater at the OVSL is also compared
to WAC 173-200 Groundwater Quality Protection Standards and State/Federal Primary and
Secondary Maximum Contaminant Levels (MCLs). For comparison purposes, site-specific
MTCA cleanup levels are also included.

The WAC 173-200 and MCL exceedances for the 2016 reporting period by parameter and well
are summarized on Table 9. Criteria for the following seven analytes were exceeded:

pH

ammonia
arsenic

iron, total
manganese
trichloroethene
vinyl chloride

These same parameters were noted to have exceeded their respective regulatory standards during
the previous two (2014 and 2015) compliance years.
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4.2 LEACHATE MONITORING RESULTS

4.2.1 Leachate Quality

The results of the fourth quarter 2016 leachate influent (L-INF) and Old Barney White Landfill
Toe Drain (OBWL-TD) sample analyses are presented on Table 4E. Samples were also obtained
from the LP-LCD monitoring station and submitted for selected Appendix Il parameter and total
metals analysis during all four quarters of 2016 (refer to Table 4E).

Similar to previously monitoring years, the 2016 L-INF sample reported relatively elevated
concentrations of the typical leachate parameters, including total/bicarbonate alkalinity,
ammonia, calcium, chloride, magnesium, sulfate, sodium, COD, TDS and TOC. In addition, low
levels of three VOC:s, tert-butyl alcohol, tetrahydrofuran and vinyl chloride, were detected in the
November 2016 sample. It should be noted that the vinyl chloride detection (0.046 pg/L) was B
and J-qualified, and that this parameter had not been reported in the OVSL leachate since 2011.
In contrast, the 2016 OBWL-TD sample reported generally lower inorganic results than the
leachate influent. No VOCs were detected in the OBWL-TD sample.

Compared to the L-INF sample, the 2016 quarterly LP-LCD samples generally reported lower
alkalinity, ammonia, COD and TOC concentrations.

4.2.2 Leachate Generation Rates

Leachate volumes generated at the OVSL have been recorded on a weekly basis by SCS
Engineers Field Services since 2008. During the course of the 2016 reporting period,
approximately 681,901 gallons of leachate were reported to have been pumped into the leachate
collection pond. A total of 88.0 inches of rainfall was recorded at the nearby Bremerton National
Airport weather station during 2016.

Leachate production continues to decline at the OVSL, from over 2 million gallons annually
prior to 2013, to 1,106,803 gallons in 2014, and 801,614 gallons in 2015. These data continue to
suggest that ongoing improvements to site maintenance and existing infrastructure have
significantly reduced leachate generation rates (per inch of precipitation) at the OVSL.
Annualized rainfall totals at the OVSL and the volumes of leachate produced on a quarterly and
annual basis over the last ten years are presented on Figure 7.

In addition, the liner leak collection/detection system is checked regularly for the presence of any
accumulated liquids beneath the OVSL leachate pond. If liquids are present, they are pumped
out of the collection system, pass through the LP-LCD monitoring station, and are returned to the
leachate pond. The volumes of liquid pumped out of the liner leakage collection system during
2016 are presented on Table 10. Approximately 1,687 gallons of liquid were removed from the
collection system during 2016, which is a significantly lower LP-LCD volume than was pumped
during the two previous reporting years (2,230 and 2,975 gallons in 2014 and 2015,
respectively).
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4.3 LANDFILL GAS MONITORING RESULTS

The presence of LFG at the OVSL is discussed in terms of detected methane and/or carbon
dioxide (at concentrations of both gases at levels greater than 0.3 percent by volume) and
depressed oxygen (less than 20.3 percent by volume). The detection of these gases, as well as,
elevated gas pressures within the perimeter probes, are indicative of the potential presence of
LFG. The reported values represent measurements under stabilized conditions (after purging at
least one probe volume from each sampling zone). Also, the monitoring results are discussed in
terms of probe locations, not sampling zones (by depth). For example, if methane is detected in
the shallow or deep monitoring zone (or both) of one gas probe, the reference is to the location.
The screened interval in Middle- and Deep-monitoring zones is sometimes submerged by the
shallow groundwater table. When this occurs, gas results are not representative of the screened
interval, and therefore not reported.

Perimeter LFG probes and surface structure locations were monitored for the presence of landfill
gases. The November 2016 results are summarized in Table 11. LFG probe results for the 2016
compliance period are also summarized on Table 12.

4.3.1 Perimeter Gas Probe

During the November 2016 monitoring, methane was not detected above the regulatory standard
in any of the LFG monitoring probes. The regulatory standard for methane in perimeter probes
is the lower explosive limit (LEL) which is equal to 5% methane by volume. Carbon dioxide
was measured in all the LFG probes ranging from 0.7 (GP-10D) to 8.2 percent by volume (GP-
7). Depressed oxygen levels (less than 20.3 percent by volume) were reported at the majority of
LFG probes, ranging from 4.0 (GP-8) to 19.7 percent by volume (GP-10S). One LFG probe
(GP-13D) reported oxygen levels that were not depressed (20.7 percent by volume).
Representative relative (static) pressure readings in the perimeter gas probes ranged from -0.07
(GP-13M/D) to 2.24 (GP-15) inches of water column.

As noted in previous monitoring years, the observed declines in methane and carbon dioxide
levels in the subsurface probes (as well as the increases in oxygen levels) likely reflect changes
in the LFG extraction system components (e.g., replacement of gas flares and blower station and
the installation of six new LFG wells during October 2011 in the Barney White area) and more
recent changes to LFG extraction system operations implemented by Waste Management.
Appendix E includes tables and time-series plots of the historical concentrations of methane,
carbon dioxide, and oxygen in the currently monitored gas probes, from March 2007 through the
end of the 2016 monitoring year.

Groundwater seepage during the rainy season can submerge the perforated portion of the LFG
probe casing and inhibit collection of soil gas in the vadose zone. To determine whether the
perforated portion of the gas probes were blocked by water, water level measurements are taken
at each LFG probe location. The percentage of exposed perforated casing for each LFG probe is
shown on Table 11.
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4.3.2 Structure Monitoring

The fourth quarter 2016 monitoring results did not detect methane in either the south slope well
house or the scale house. The regulatory standard for methane in structure on or near the landfill
is 25% of the LEL. Carbon dioxide was measured at levels between 0.4 and 2.1 percent by
volume in the onsite structures. Slightly depressed oxygen concentrations were recorded at two
scale house monitoring locations (18.8 and 20.2 percent by volume at SH-SS and SH-NS,
respectively). Depressed oxygen was not observed in the south slope well house.

4.3.3 Barometric Pressure Conditions

Gas concentrations and pressures are influenced by fluctuating barometric pressure. Relative to
time, the highest LFG concentrations and depressed oxygen concentrations tend to occur shortly
after a significantly falling barometric trend. This is due to the effects of the landfill pressures
trying to stabilize with the fluctuation in atmospheric (barometric) pressure and the associated
lag time for stabilization.

To assist in interpreting data, barometric conditions were recorded prior to and during LFG
monitoring. The trends for November 2016 are presented on Figure 8. On November 15, LFG
monitoring was conducted during a period of slightly rising barometric pressure conditions.

Olympic View Sanitary Landfill 21 Project No. 04204027.20



2016 Annual Monitoring Report SCS Engineers

5.0 SUMMARY AND CONCLUSIONS

The 2016 groundwater quality results, LFG generation rates and leachate production levels at the
OVSL facility continue to indicate an overall improvement of environmental site conditions and
the on-going stabilization of the closed landfill. Groundwater quality data collected over the past
decade indicate that historically detected contaminants in groundwater are declining, with fewer
exceedances of site-specific MTCA cleanup levels reported at POC monitoring wells and
downgradient of the site. Despite greater than average precipitation, leachate production during
2016 continued to decline, which remains consistent with recent trends and the past
implementation of improved site engineering controls. The facility will continue to explore
opportunities to minimize any remaining above ground contribution to leachate volumes to
ensure that the trend of diminishing leachate generation is maintained.

Overall LFG production at the facility continues to decline, with flow rates decreasing rapidly to
several orders of magnitude below their modeled production high as the natural depletion of
methane and other landfill gases continues at the site. It is anticipated that on-going operations
and maintenance (O&M) efforts in 2017 will continue to show improving environmental
conditions and increased landfill stability.

It should also be noted that during the latter part of 2016, Ecology completed a periodic (5-year)
review of the MTCA remedy being implemented at the OVSL. The agency’s review reported
that the remedial actions (landfill engineering controls combined with monitored natural
attenuation) completed at the site remain protective of human health and the environment. In
addition, Ecology approved the optimization of the existing post-closure, groundwater
monitoring program beginning with the 2017 compliance year. No modifications to the LFG or
leachate monitoring schedule are anticipated at this time. The current (2013) site-specific
Sampling and Analysis Plan (SAP) will be updated to reflect these changes during the Spring of
2017.

5.1 GROUNDWATER

5.1.1 Groundwater Quality

Elevated concentrations of certain VOCs, general chemistry parameters, inorganic analytes, and
field parameters continued to be reported in the monitoring wells adjacent to the OVSL. Over
the 2016 monitoring year, site specific MTCA cleanup levels, groundwater protection standards
and/or federal MCLs were exceeded for seven analytes: pH, total arsenic, total iron, total
manganese, ammonia, trichloroethene, and vinyl chloride. These results remain generally
consistent with those reported for previous years, although overall trends show that the majority
of analyte concentrations are decreasing.

The only primary MCL exceedances at the OVSL for the 2016 reporting period were for arsenic
in wells MW-32 (0.0107 mg/L in May) and MW-34C (0.0156 mg/L, 0.0254 mg/L and 0.0699
mg/L in February, May and August, respectively). These were all total arsenic results obtained
from unfiltered groundwater samples. The primary MCL for vinyl chloride was not exceeded
during the current reporting period and has not been exceeded since 2006.
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MTCA corrective action monitoring during 2016 reported 95% UCL groundwater cleanup goal
exceedances at nine of eleven compliance and downgradient wells at the OVSL. Compliance
wells MW-15R and MW-34A did not report any exceedances. With the exception of vinyl
chloride in MW-32, the only parameters that exceeded the site specific MTCA cleanup levels
were ammonia, arsenic, iron, and manganese.

Most parameter exceedances continued to be reported in Compliance wells MW-39 and MW-42
and Downgradient well MW-32. However, an analysis of the 95% UCL for the ten site COCs
relative to their respective cleanup levels continues to suggest ongoing improvement in overall
groundwater quality through 2016. In addition, Downgradient and Compliance wells exhibited
only decreasing significant trends in site-specific COCs in 2016.

Prediction limits for inorganic parameters were exceeded in ten groundwater monitoring wells
over the reporting period. Significantly increasing concentrations trends (using Sen’s Non-
Parametric Test for Trend) were reported for at least one inorganic parameter at eight well
locations, while significantly decreasing trends also occurred at nineteen well locations.
Significantly decreasing concentration trends were reported for trichloroethene (MW-19C) and
vinyl chloride in Performance wells MW-19C and MW-34C.

Collectively, groundwater analytical data, statistical and graphical analyses, and comparison to
water quality standards though 2016 continue to indicate similar, but improving conditions to
those previously documented from 2005 through 2015, with on-going evidence that natural
attenuation continues to be affecting the groundwater quality at the site.

5.1.2 Evidence for Natural Attenuvation

Natural attention includes a variety of physical, chemical and biological processes that act
without human intervention to reduce mass, toxicity, mobility, volume, or concentration of
contaminants. Examples of these processes can include biodegradation, dispersion, dilution,
sorption, volatilization, chemical transformation, and contaminant destruction. At solid waste
landfills, natural attenuation processes are largely controlled by and associated with changes in
groundwater chemistry. Typically, for landfills, pathways for aerating subsurface soils and
groundwater is impeded, resulting in increasingly anaerobic and reducing conditions (or in the
case of unlined landfills, there is potential for highly reduced liquids to enter the groundwater
system). These conditions promote microbial communities that can degrade organic compounds
resulting in the dechlorination of solvents and their daughter products.

Gradual, yet consistent, improvements to water quality continue to be observed at the OVSL as
illustrated by the overall stability and/or decreasing trends observed in the calculated 95% UCLs
for site COCs and through their improving comparison with their respective site-specific MTCA
cleanup levels. These data support the conclusion that natural attention is occurring as expected
at the OVSL

As discussed in past annual reports, it remains important to note that significant areas across and
immediately downgradient of the OVSL waste cells exhibit a pronounced anaerobic and/or
reducing geochemistry. Similarly, dissolved oxygen (DO) levels are significantly reduced in the
groundwater immediately beneath and downgradient of the unlined Barney White waste cell.
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These geochemical conditions are prevalent at well locations showing the most elevated
contaminant concentrations (e.g., MW-20 and MW-19C with elevated total iron, vinyl chloride
and other redox sensitive parameters). The presence of vinyl chloride beneath the west-central
portions of the site is consistent with the ongoing reductive dechlorination of parent compounds
(PCE, TCE and DCE isomers). However, further downgradient, along the far western margins
of the site, groundwater geochemistry becomes increasingly less reductive and more oxidative,
which in turn is increasingly supportive of the degradation of vinyl chloride. This was once
again demonstrated during 2016 by the absence of VOCs, including vinyl chloride, in
downgradient wells MW-29A, MW-33A, MW-33C and MW-36A. These geochemical
conditions (high redox/low dissolved oxygen) have been consistently observed at the OVSL
during post-closure monitoring.

The growing number of decreasing parameter trends provides additional evidence supporting the
ongoing and expected natural attention at the OVSL. Given the current data and historical
trends, natural attenuation at the OVSL can be anticipated to continue throughout the post-
closure period and beyond.

5.2 LEACHATE

Comparisons between the 2016 groundwater and L-INF field and laboratory results continue to
indicate that parameters measured and analyzed in the L-INF are elevated relative to
groundwater. These parameters include total/bicarbonate alkalinity, ammonia, calcium, chloride,
magnesium, sulfate, sodium, COD, TDS and TOC. Low levels of tert-butyl alcohol,
tetrahydrofuran and vinyl chloride were also detected in the November 2016 sample. The vinyl
chloride detection (0.046 pg/L) was B and J-qualified, and it should be noted that this parameter
had not been reported in OVSL leachate since 2011. In contrast, the OBWL-TD sample reported
generally lower inorganic results than the leachate influent. No VOCs were detected in the
OBWL-TD sample.

The LP-LCD monitoring station was sampled in all four quarters of 2016. These samples
continued to report elevated specific conductivity, alkalinity, ammonia, calcium, chloride, iron,
manganese, sodium, sulfate, TDS and TOC compared to the groundwater results.

The volume of leachate generated per inch of precipitation (681,901 gallons relative to 88.0
inches of rain) continues to steadily decline. This compares favorably to past annual totals, from
over 2 million gallons annually prior to 2013, to 1,106,803 gallons in 2014, and 801,614 gallons
in 2015. Liquid volumes recorded at the LP-LCD monitoring station for the leachate pond
leakage collection system indicate that approximately 1,687 gallons of liquid were returned to
the pond in 2016, which is a significantly lower volume than was reported over two previous
years (2,230 and 2,975 gallons in 2014 and 2015, respectively). The relatively low LP-LCD
volumes observed during 2016 continue to suggest that leakage through the leachate pond liner
system is minimal and well controlled.
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5.3 LANDFILL GAS

Methane was not detected above state regulatory standards in any of the LFG monitoring probes
or in any of the landfill structures during 2016. Perimeter LFG probe monitoring results
continue to demonstrate that the facility is in compliance with respect to subsurface landfill soil
gas migration criteria (less than 5% by volume of methane in soil at the property boundary).

During 2016, methane was not detected at any of the structure gas monitoring locations. It
should be noted that due to the demolition of on-site buildings during the latter half of 2009, only
the South Slope Well House and the Scale House remain present at the OVSL. Going forward,
structure LFG monitoring will continue for these two buildings.

LFG extraction rates and major gas component results for the 2016 operational period are
summarized on Table E-4 (Appendix E). During 2016, approximately 128 million cubic feet of
LFG were collected at the OVSL flare inlet, with an annualized average concentration of 25.02
percent methane (by volume). Improvements (discussed above and in previous reports) to the
OVSL LFG extraction system and associated infrastructure, which commenced in 2007, have
reduced and or stabilized LFG levels (as measured by methane, carbon dioxide and depressed
oxygen levels) at both perimeter soil gas probe and structural monitoring locations. The LFG
collection system will continue to be monitored and optimized to enhance its performance.
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Table 1. Groundwater Well Construction Details
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

q Bottom of
Measuring Top of Screen
. N . . Well Depth . Screen Screen Length
Well ID Northing Easting Point Elevation Elevation .
1. MSL) (ft. bgs) (ft. MSL) Elevation (ft.)
(Ft- ) (ft. MSL)
Water Quality Monitoring Wells
MW-2B1 189232.23 1157544.63 172.94 18 163 153 10
MW-4 188298.52 1156887.57 175.78 34 149 139 10
MW-13A 188233.33 1159346.53 288.74 155 141 131 10
MW-13B 188223.33 1159346.53 288.66 260 36 26 10
MW-15R 189905.03 1157711.29 180.66 33 157 147 10
MW-16 190804.53 1159350.37 240.01 70 178 168 10
MW-19C 188520.03 1157025.96 196.96 90 111 106 5
MW-20 188850.01 1157062.68 198.41 49 165 150 15
MW-23A 189485.84 1158085.12 182.28 23 172 157 15
MW-24 189795.14 1158383.22 208.24 42 176 161 15
MW-29A 188570.27 1156121.60 160.21 25 140 135 5
MW-32 188908.88 1156388.52 152.36 21 135 130 5
MW-33A 189304.18 1155636.34 147.68 20 140 125 15
MW-33C 189284.18 1155636.34 147.59 65 89 79 10
MW-34A 189391.16 1156929.63 197.95 48 168 148 20
MW-34C 189391.16 1156943.77 199.89 98 114 99 15
MW-35 188917.42 1159762.03 302.69 149 161 151 10
MW-36A 189754.10 1156935.20 192.68 50 147 142 5
MW-39 190362.60 1158325.32 189.92 25 174 164 10
MW-42 188690.50 1156617.90 187.43 33 159 154 5
MW-43 188407.60 1156636.60 186.42 30 161 156 5
Water Level Measurement Only Wells
MW-1 188267.80 1158593.35 273.63 180 NA NA NA
MW-2A1 189242.23 1157544.63 174.22 38 143 133 10
MW-5 188840.50 1156959.90 164.37 14 159.5 149.5 10
MW-10 188737.81 1156265.18 155.12 17.5 142 137 5
MW-11 188424.54 1156062.42 155.04 22 137 132 5
MW-12 187614.62 1158267.67 233.09 70 183 163 20
MW-13 188243.33 1159346.53 288.94 40 256 246 10
MW-14 190169.37 1159300.21 228.22 80 151 146 5
MW-17 187977.80 1158110.35 208.01 54 163 153 10
MW-18 187322.70 1158398.81 258.34 75 199 184 15
MW-19A 188540.03 1157025.96 195.74 45.5 165 150 15
MW-19B 188530.03 1157025.96 195.82 59.5 146 136 10
MW-19D 188510.03 1157025.96 196.83 143 61 51 10
MW-21 188737.81 1156245.18 156.03 15 150 140 10
MW-23B 189475.84 1158085.12 182.42 60 130 120 10
MW-23C 189465.84 1158085.12 182.41 114 76 66 10
MW-26 191159.90 1158911.65 189.73 25.5 178 163 15
MW-27 190934.05 1158891.56 200.65 32.5 182 167 15
MW-28 191379.07 1158948.49 181.05 15 174.5 164.5 10
MW-29B 188580.27 1156121.60 161.69 65 110 95 15
MW-29C 188479.36 1156072.97 156.92 50 111 106 5
MW-30A 188623.50 1155612.45 166.74 35 136 131 5
MW-30B 188613.50 1155612.45 166.6 86 84 79 5
MW-31 189001.26 1155843.17 148.28 20 136 126 10
MW-33B 189294.18 1155636.34 147.55 40 114 104 10
MW-34B 189308.15 1156936.77 198.93 208 -1 -11 10
MW-36 189751.87 1156955.77 189.39 100 99 89 10
MW-37 189012.89 1155477.10 145.93 9 139 134 5
MW-38 188892.50 1155905.23 149.93 47 110 101 10
MW-40A 187885.89 1156779.45 180.16 24.4 160 155 5
MW-40B 187882.31 1156784.38 180.24 67 118 113 5
MW-40C 187875.42 1156785.79 181.16 103.7 82 77 5
MW-41A 188106.83 1157522.05 199.43 357 168 163 5
MW-41B 188104.34 1157530.68 200.64 79 126 121 5
MW-41C 188101.13 1157541.93 199.67 117 87 82 5
Notes:

NA: screened interval information was not available for well MW-1.
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Table 2. Summary of Analytical Parameters
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Volatile Organic

Geochemical Indicator

Leachate Indicator Parameters

Field Parameters

Metals* and Nitrate

Appendix Il

Compounds Parameters** Parameters °
Well WAC 173- VinYI Cl, Fe, Mn, SO,, Ca, Mg, ) BOD**, Dissolve.d.Oxygen, (-)I-!P, As, Sh, Bq: Be, Cd, Cr, Co, VOCs, SVOCs,
351 Chloride . Ammonia| TOC, TDS cop pH, Specific Conductivity, | Cu, Pb, Ni, Se, Ag, Tl, V, TSS |PCBs, Pest/Herb,
Appendix | |  (SIM) Na, K, Alkalinity Temperature, Turbidity Zn, NO, Hg, Sn
Compliance Monitoring Locations
MW-15R
MW-34A
MW-34C
W39 v v v v v v v v
MW-42
MW-43
Performance Monitoring Locations
MW-2B1
MW-4
MW-19C
MW-20 v v v v v v v v
MW-23A
MW-24
Downgradient Monitoring Locations
MW-29A"
MW-32
MW-33A” v v v v v v v v
MW-33C
MW-36A
Upgradient Monitoring Locations
MW-13A
MW-13B
TS v v v v v v v v
MW-35
Leachate Monitoring Locations
L-INF v v v v v v v v
LP-LCD v v v v v
OBWL-TD v v v v v v v v
Notes
v Indicates wells were sampled for selected parameters

* The Appendix | metals in the groundwater samples were analyzed for only total metals fractions (commencing 1Q16).
** Only Iron and Manganese were analyzed for both total and dissolved fractions during 2016.
*#* BOD only analyzed at LP-LCD

¢ Sampled semi-annually in June and December 2016.

® Groundwater and leachate samples were not analyzed for Appendix Ill parameters during 2016.
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Olympic View Sanitary Landfill, Kitsap County, Washington

Table 3. Groundwater Elevations
2016 Annual Monitoring Report

Measuring Q1 February 2016 Q2 May 2016 Q3 August 2016 Q4 November 2016
Location ID e
Elevation DTW WLE DTW WLE DTW WLE DTW WLE
(ft. MSL)

Water Quality Monitoring Wells
MW-2B1 172.94 5.51 167.43 5.78 167.16 7.27 165.67 6.20 166.74
MW-4 175.78 -- -- 13.45 162.33 15.61 160.17 11.79 163.99
MW-13A 288.74 55.02 233.72 54.04 234.70 46.63 242.11 45.76 242.98
MW-13B 288.66 57.71 230.95 57.79 230.87 59.91 228.75 59.30 229.36
MW-15R 180.66 17.67 162.99 18.19 162.47 19.33 161.33 18.30 162.36
MW-16 240.01 53.70 186.31 51.91 188.10 58.07 181.94 59.30 180.71
MW-19C 196.96 31.73 165.23 32.89 164.07 34.46 162.50 32.89 164.07
MW-20 198.41 34.12 164.29 35.62 162.79 36.57 161.84 35.01 163.40
MW-23A 182.28 9.90 172.38 9.85 172.43 12.38 169.90 12.06 170.22
MW-24 208.25 28.53 179.72 28.52 179.73 32.59 175.66 32.20 176.05
MW-29A 160.21 -- -- 13.33 146.88 15.00 145.21 14.68 145.53
MW-32 152.36 1.00 151.36 1.32 151.04 2.16 150.20 1.08 151.28
MW-33A 147.68 9.40 138.28 5.61 142.07 6.28 141.40 4.41 143.27
MW-33C 147.59 1.20 146.39 2.42 145.17 3.42 144.17 1.63 145.96
MW-34A 197.95 38.04 159.91 38.97 158.98 40.43 157.52 38.91 159.04
MW-34C 199.89 39.88 160.01 41.30 158.59 42.24 157.65 40.73 159.16
MW-35 302.69 70.14 232.55 71.40 231.29 72.44 230.25 71.17 231.52
MW-36A 193.15 29.64 163.04 31.05 161.63 31.86 160.82 30.43 162.25
MW-39 189.92 16.24 173.68 18.98 170.94 21.84 168.08 17.16 172.76
MW-42 187.76 26.10 161.33 27.21 160.22 28.78 158.65 26.41 161.02
MW-43 186.57 -- -- 24.17 162.25 25.93 160.49 25.15 161.27
Water Level Measurement Only Wells
MW-1 273.63 NM NM NM NM NM NM NM NM
MW-2A1 174.22 6.55 167.67 6.70 167.52 8.42 165.80 7.48 166.74
MW-5 164.37 1.25 163.12 1.59 162.78 3.24 161.13 1.82 162.55
MW-9 160.34 -- -- 2.95 157.39 3.78 156.56 2.22 158.12
MW-10 155.12 2.80 152.32 4.01 151.11 5.32 149.89 NM NM
MW-11 155.04 NM NM NM NM NM NM NM NM
MW-12 233.09 41.20 191.89 41.85 191.24 48.03 185.06 47.85 185.24
MW-13 288.94 -- -- 28.40 260.54 29.47 259.47 27.81 261.13
MW-14 228.22 NM NM NM NM NM NM NM NM
MW-17 208.01 45.50 162.51 29.27 178.74 33.57 174.44 33.06 174.95
MW-18 258.34 58.70 199.64 58.81 199.53 63.97 194.37 64.26 194.08
MW-19A 195.74 30.38 165.36 31.96 163.78 33.28 162.46 31.62 164.12
MW-19B 195.82 30.45 165.37 32.00 163.82 33.33 162.49 31.70 164.12
MW-19D 196.83 30.33 166.50 30.77 166.06 33.38 163.45 32.09 164.74
MWwW-21 156.03 7.34 148.69 5.23 150.80 6.50 149.53 4.09 151.94
MW-23B 182.42 10.13 172.29 10.08 172.34 12.88 169.54 12.39 170.03
MW-23C 182.41 10.10 172.31 9.98 172.43 13.08 169.33 12.66 169.75
MW-26 189.73 8.65 181.08 8.05 181.68 11.60 178.13 11.97 177.76
MW-27 200.65 33.90 166.75 17.82 182.83 22.17 178.48 22.33 178.32
MW-28 181.05 4.75 176.30 4.71 176.34 5.63 175.42 5.51 175.54
MW-29B 161.69 15.40 146.29 16.98 144.71 18.55 143.14 16.23 145.46
MW-29C 156.92 9.00 147.92 11.64 145.28 13.34 143.58 10.68 146.24
MW-30A 166.74 22.12 144.62 23.79 142.95 25.40 141.34 23.12 143.62
MW-30B 166.60 22.03 144.57 23.62 142.98 25.22 141.38 22.97 143.63
MW-31 148.28 1.83 146.45 3.13 145.15 4.59 143.69 1.93 146.35
MW-33B 147.55 1.30 146.25 2.52 145.03 3.50 144.05 1.72 145.83
MW-34B 198.93 37.93 161.00 39.75 159.18 40.11 158.82 38.74 160.19
MW-36 189.39 29.76 159.63 31.14 158.25 31.98 157.41 30.54 158.85
MW-37 145.93 3.50 142.43 4.85 141.08 5.98 139.95 3.30 142.63
MW-38 149.93 3.13 146.80 4.46 145.47 5.90 144.03 3.26 146.67
MW-40A 176.63 -- -- 13.53 166.63 16.25 163.91 13.79 166.37
MW-40B 176.72 12.23 168.01 13.66 166.58 16.34 163.90 14.02 166.22
MW-40C 176.78 15.49 165.67 14.12 167.04 16.58 164.58 15.21 165.95
MW-41A 195.91 -- -- 21.35 178.08 25.12 174.31 24.11 175.32
MW-41B 196.24 21.24 179.40 21.54 179.10 25.43 175.21 24.68 175.96
MW-41C 196.15 23.10 176.57 23.25 176.42 26.84 172.83 26.17 173.50
Notes:

DTW = Depth to Water (ft)
WLE = Water level elevation

Elevations, ft. MSL

NM = Not measured due to access issues

-- = Well dry during sampling event
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Table 4A. Detections and Field Measurements - Compliance Monitoring Wells
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Parameter Units MW-15R MW-15R MW-15R MW-15R MW-34A MW-34A MW-34A MW-34A MW-34C MW-34C MW-34C MW-34C MW-39 MW-39 MW-39 MW-39 MW-42 MW-42 MW-42 MW-42 MW-43 MW-43 MwW-43 MW-43
2/24/2016 5/17/2016 8/29/2016 11/15/2016 | 2/23/2016 5/17/2016 8/31/2015 11/15/2016 | 2/23/2016 5/17/2016 8/31/2016 11/15/2016 | 2/24/2016 5/16/2016 8/31/2016 11/14/2016 | 2/22/2016 5/16/2016 8/29/2016 11/16/2016 | 2/22/2016 5/16/2016 8/29/2016 11/14/2016

Field Parameter
Dissolved Oxygen mg/L 1.27 0.28 0.44 0.85 5.57 5.55 3.52 0.51 0.17 0.33 0.38 0.58 1.21 0.25 0.2 1.28 0.15 0.14 0.19 0.3 4.07 0.18 0.51 2.73
Oxidation Reduction Potential mV 123.0 146.0 104.0 109.0 162.1 168.0 145.0 119.6 -3.6 -22.0 -31.0 41.6 19.0 -87.0 -137.0 47.0 -96.0 -26.3 -117.0 -53.5 108.0 124.5 84.0 156.8
pH pH 6.43 6.32 6.31 7.37 6.47 574 5.73 6.79 6.81 6.44 6.41 7.45 5.98 6.02 5.10 5.27 6.38 6.40 6.16 7.49 5.50 6.30 5.13 6.38
Specific Conductivity umhos/cm 152 157 157 155 109 116 127 177 262 234 227 231 142 264 263 130 466 539 541 550 40 41 44 34
Temperature deg C 10.37 10.5 11.05 10.45 12.20 12.7 12.88 12.47 13.00 13.3 13.61 12.6 10.15 10.3 11.56 12.89 12.52 11.8 13.13 12.57 8.11 8.8 10.88 12.63
Turbidity NTU 4.19 1.70 2.80 1.21 1.23 2.90 1.82 1.25 22.00 128.10 372.00 77.9 7.46 2.10 1.51 4.53 11.38 4.70 2.27 3.75 5.27 3.50 4.21 17.19

General Chemistry
Alkalinity, Bicarbonate (As CaCO3) mg/L 73 74 66 71 46 56 58 80 130 110 100 110 65 90 90 57 190 230 220 220 12 17 17 13
Alkalinity, Total (As CaCO3) mg/L 73 74 66 71 46 56 58 80 130 110 100 110 65 90 90 57 190 230 220 220 12 17 17 13
Ammonia (as N) mg/L -- - -- - -- - -- - -- 0.031 -- 0.03 0.11 0.44 0.47 - 5.4 57 5.8 5.4 -- 0.043 -- 0.03
Calcium, Dissolved mg/L 14 13 14 13 10 10 12 15 25 22 22 24 10 12 12 13 38 38 43 42 3.2 3.0 0.055 3.2
Chloride mg/L 2.3 2.7 2.6 2.3 1.8 1.7 2.5 3.2 4.3 4.4 4.7 4.4 2.6 6.2 6.1 - 9.7 17.0 15.0 12.0 - 1.3 1.8 -
Iron, Dissolved mg/L -- - -- - -- - -- - 0.21 0.58 0.32 0.62 11 35 34 0.37 22 23 24 27 0.32 0.26 -- -
Iron, Total mg/L -- - 0.11 - -- - -- 0.06 23 34 96 8B 8.4 11 37 338 0.8 22 24 24 27 0.56 0.86 1.1 0.24
Magnesium, Dissolved mg/L 8.4 8.5 9.1 9.4 3.9 4.5 5.1 8.5 11.0 10.0 8.6 11.0 5.1 7.7 6.8 6.1 13 14 15 14 1.3 1.5 0.33 1.4
Manganese, Dissolved mg/L 0.0015 0.0024 0.0012 0.0013 -- - -- 0.0017 0.39 0.53 0.48 B 0.54 0.18 0.47 0.44 B 0.02 4.2 4.6 4.5 4.5 0.1 0.087 0.056 0.033
Manganese, Total mg/L 0.0024 0.002 0.0084 0.0037 0.0016 - 0.0044 0.0027 2.4 0.9 14 0.6 0.18 0.42 0.41 0.017 4.3 4.5 4.5 4.4 0.11 0.076 0.057 0.036
Nitrate (As N) mg/L 0.4 0.17 0.20 0.20 0.36 0.59 0.33 - -- - -- - 0.15 - -- 1.6 -- - -- - 0.44 0.2 0.19 0.52
Potassium, Dissolved mg/L - - - - - - - - 2.0 - - - - - - - 8.3 8.0 7.7 8.7 - - - -
Sodium, Dissolved mg/L 6.6 5.3 5.5 6.3 7.3 7.0 77 9.7 13.0 12.0 9.5 12.0 5.8 8.6 8.4 4.8 21.0 21.0 22.0 21.0 2.4 2.2 1.8 2.3
Sulfate mg/L 4.0 5.9 5.9 4.8 3.0 3.7 2.7 3.0 4.9 5.5 5.6 4.6 1.1 - - 1.4 7.5 7.8 9.5 6.3 1.9 1.8 1.7 1.7
Total Dissolved Solids (TDS) mg/L 110 98 96 91 96 100 120 120 180 170 170 160 89 120 B 130 76 240 260 B 270 250 24 32 B 27 28
Total Organic Carbon (TOC) mg/L -- - -- - -- - -- - 2.2 1.5 3.7 - 1.2 2.8 2.2 - 6.7 6.7 6.4 7.2 -- 1.1 -- 1.2
Total Suspended Solids (TSS) mg/L -- -- -- -- -- -- -- -- 260 87 430 19 7.6 12 29 -- 9.2 14 24 31 -- 6.4 -- --

Metals
Antimony, Total mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - -- - --
Arsenic, Total mg/L 0.0002 0.00018 0.000187 0.000238 0.0004 0.00039 0.000474 0.000453 0.0156 0.0254 0.0699 0.00542 0.0006 0.00213 0.00171 0.000181 0.0014 0.0017 0.00193 0.00186 -- - - -
Barium, Total mg/L 0.0048 0.0046 0.0044 0.0044 0.0035 0.0026 0.0036 0.0045 0.085 0.14 0.59 0.037 0.0100 0.014 0.014 0.0086 0.110 0.110 0.110 0.110 0.0032 0.0031 0.0039 0.0034
Cadmium, Total mg/L -- -- -- -- -- -- -- -- -- -- 0.00073 -- -- -- -- -- -- -- -- -- 0.00022 -- - --
Chromium, Total mg/L -- - -- - 0.0061 0.0061 0.0058 - -- - -- - -- - -- - -- - -- - - - - -
Cobailt, Total mg/L -- -- -- -- -- -- -- -- -- -- 0.03 -- -- 0.0072 0.0065 -- -- -- -- -- - -- - --
Copper, Total mg/L - -- - -- - -- - -- 0.0021 0.0027 0.013 -- - -- - -- - -- - -- - -- - -
Lead, Total mg/L - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -
Nickel, Total mg/L - -- - -- 0.0054 -- - -- - -- 0.0047 -- - -- - -- - -- - -- - -- - -
Vanadium, Total mg/L 0.0044 0.0034 0.0029 0.0037 0.0045 0.0041 0.0044 0.0039 0.0027 0.0032 0.014 - -- - -- - -- - -- - -- - -- -
Zinc, Total mg/L - -- - -- - -- - -- - -- 0.0093 -- - -- - -- - -- - -- - -- - -

Volatile Organic Compounds
Acetone ug/L - - - - - - - - - - - - - - - - 3.3) - - - - - - -
Methylcyclohexane ug/L - - - - - - - - - - - - - - - - - - - - - - - -
Trichloroethene ug/L - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -- - -- - --
Vinyl chloride ug/L -- - -- - -- - -- - 0.072 0.081 0.069 B 0.078 B -- - -- - 0.018J 0.031 0.082 B 0.026 B -- - -- -

Notes:

CaCO; = Calcium carbonate mV = Milivolts B = Anaylte detected in sample blank

deg-C = Degrees Celcius N = Nitrogen Bold = Anaylte excceds a water quality standard.

J = Concentration is estimated NTU = Nephelometric turbidity units

Umhos/cm = Microhms per centimeter SU = Standard units

Hg/L = Micrograms per liter -- = Parameter not detected above the project-specific reporting limit

mg/L = Miligrams per liter NM = Not Measured, see field notes

Parameters not listed above were not detected at any of the above listed sample locations during the reporting year
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Table 4B. Detections and Field Measurements - Performance Monitoring Wells
2016 Annual Monitoring Report

Olympic View Sanitary Landfill, Kitsap County, Washington

Parameter Units MW-2B1 MW-2B1 MW-2B1 MW-2B1 MW-4 MW-4 MwW-4 MW-4 MW-19C MW-19C MW-19C MW-19C MW-20 MW-20 MW-20 MW-20 MW-23A MW-23A MW-23A MW-23A MwW-24 MWw-24 MwW-24 MWw-24
2/23/2016 5/17/2016 8/30/2016 11/15/2016 | 2/22/2016 5/16/2016 9/1/2016 11/14/2016 | 2/22/2016 5/17/2016 8/29/2016 11/14/2016 | 2/23/2016 5/17/2016 8/29/2016 11/14/2016 | 2/23/2016 5/17/2016 8/30/2016 11/16/2016 | 2/24/2016 5/17/2016 8/30/2016 11/14/2016

Field Parameter
Dissolved Oxygen mg/L 0.1 0.14 0.28 0.17 0.97 0.14 0.16 4.07 0.25 0.27 0.26 0.33 5.41 2.21 0.80 6.39 0.24 0.11 0.18 4.02 0.19 0.50 1.66 0.24
Oxidation Reduction Potential mV 158.1 1.0 -29.0 80.2 173.0 124.4 111.0 142.0 22.0 -1.0 -29.0 63.1 171.0 130.0 73.0 121.8 155.0 7.2 43.0 145.0 125.9 83.0 110.0 107.9
pH pH 6.70 6.11 6.06 7.29 5.73 6.65 6.11 5.06 6.69 6.66 6.46 7.41 6.02 6.28 6.24 6.94 6.15 6.54 5.82 6.11 6.63 6.63 5.88 6.63
Specific Conductivity umhos/cm 177 232 233 241 71 135 137 50 134 134 168 154 230 376 337 200 175 142 153 88 147 119 115 127
Temperature deg C 13.55 14.0 15.20 13.35 9.29 9.7 9.94 11.49 10.31 10.9 11.81 10.56 14.46 15.0 15.65 14.37 12.75 13.2 13.24 12.49 11.95 13.4 12.68 11.66
Turbidity NTU 2.14 25.70 19.50 7.21 7.32 1.70 0.56 1.06 4.46 4.00 1.90 5.85 3.17 4.3 0.93 12.91 7.86 4.9 2.29 1.64 2.85 2.8 3.58 2.12

General Chemistry
Alkalinity, Bicarbonate (As CaCO3) mg/L 73 80 85 82 29 66 65 42 60 63 80 74 63 130 130 75 86 64 72 40 64 51 51 57
Alkalinity, Total (As CaCO3) mg/L 73 80 85 82 29 66 65 42 60 63 80 74 63 130 130 75 86 64 72 40 64 51 51 57
Ammonia (as N) mg/L 2 1.8 2.2 2.1 - - - - 0.52 0.4 0.49 0.67 - - - - - 0.034 - - - - - -
Calcium, Dissolved mg/L 17 17 198 18 6.2 11 13 4.3 12 11 15 16 20 33 30 19 19 13 16 B 7.8 12 9 108 11
Chloride mg/L 4.8 17.0 13.0 14.0 1.9 2.1 2.0 1.4 2.0 2.4 4.7 57 9.9 11.0 11.0 8.3 3.0 2.7 2.3 - 2.6 3.2 2.6 2.5
Iron, Dissolved mg/L - 1.9 2.3 0.31 - - - - - 0.098 0.15 0.064 - - - - - - 0.1 - - - - -
Iron, Total mg/L 0.21 3.6 4.1 1.1 0.13 - -- - 0.14 0.24 0.18 0.12 -- - -- 0.18 1.3 0.50 0.31 0.098 0.14 0.10 0.19 -
Magnesium, Dissolved mg/L 5.2 5.1 5.3 5.6 2.9 6.2 57 2.0 6.0 5.9 7.8 8.8 10.0 18.0 17.0 11.0 9.2 6.1 7.2 3.4 7.3 5.4 5.7 6.5
Manganese, Dissolved mg/L 1.8 2.5 2.4 2.5 0.022 0.44 0.87 0.021 0.97 0.87 1.1 1.2 -- - 0.066 - 0.51 1.0 1.5 0.035 1.2 0.68 0.45 0.7
Manganese, Total mg/L 2.1 2.5 2.5 27 1.7 0.57 0.87 0.21 0.94 0.89 1.1 1.2 0.0074 0.016 0.29 0.45 1.0 1.3 1.7 0.065 1.4 0.86 1.6 1.7
Nitrate (As N) mg/L -- -- -- 1.8 -- -- -- 0.33 -- -- -- -- 7.8 9.1 3.5 6.0 -- 0.22 -- 0.24 -- 0.18 0.36 0.16 H
Potassium, Dissolved mg/L 3.4 3.0 2.9 2.8 -- - -- - 1.3 1.2 1.4 1.5 3.3 3.4 3.2 3.1 1.5 - -- - 1.3 - -- -
Sodium, Dissolved mg/L 5.2 13.0 13.0 11.0 4.8 6.7 6.8 3.0 6.0 5.4 6.4 6.1 8.3 11.0 9.2 9.3 5.6 5.0 5.7 3.5 4.9 4.6 4.3 5.0
Sulfate mg/L 3.6 7.4 5.8 6.0 3.2 4.8 3.6 2.0 4.0 4.1 4.4 3.7 6.7 9.8 9.1 4.2 3.4 3.8 3.5 2.38B 5.0 3.7 3.1 3.5
Total Dissolved Solids (TDS) mg/L 110 160 140 140 53 90 B 130 36 94 91 110 110 160 230 200 160 130 100 93 87 100 83 77 86 H
Total Organic Carbon (TOC) mg/L -- - -- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -
Total Suspended Solids (TSS) mg/L -- 6.4 6.4 -- -- -- -- -- -- -- -- -- -- -- - 4.0 -- -- -- 26.0 -- -- 5.6 --

Metals
Antimony, Total mg/L - - - - - - - - - - - - - - - - - - - - - - - -
Arsenic, Total mg/L 0.0009 0.00321 0.0037 0.00133 0.0005 0.00062 0.00068 0.000292 0.0026 0.00232 0.00292 0.00288 0.0001 0.00014 0.000189 0.000182 0.0009 0.00024 0.000176 0.000081 0.0004 0.00027 0.000364 0.000271
Barium, Total mg/L 0.0094 0.013 0.015 0.013 0.0057 0.0028 0.0023 0.0019 0.0036 0.0029 0.0035 0.0035 0.0110 0.0140 0.0120 0.016 0.0110 0.0048 0.0055 0.0078 0.0043 0.0028 0.005 0.0057
Cadmium, Total mg/L - - - - - - - - - - - - - - - - - - - - - - - -
Chromium, Total mg/L - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -
Cobalt, Total mg/L - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -
Copper, Total mg/L - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -
Lead, Total mg/L - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -
Nickel, Total mg/L - -- - -- - -- - -- - -- - -- - -- 0.0043 0.0048 - -- - -- - -- - -
Vanadium, Total mg/L -- - -- - 0.0029 - -- - -- - -- - -- - -- - 0.0038 0.0026 -- - - - 0.0024 0.0022
Zinc, Total mg/L - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -

Volatile Organic Compounds
Acetone ug/L - - 3.7 - - - - - - - - - - - - - - - - - - - - -
Methylcyclohexane ug/L - -- - -- - -- - -- - -- - -- - -- - -- - -- 0.18J -- - -- - --
Trichloroethene ug/L - - - - - - - - 1.1 1.2 1.2 0.99 ) - - 0.65 ) - - - - - - - - -
Vinyl chloride ug/L -- 0.011 J 0.013J8B 0.0087 J B 0.0097 J 0.031 0.061 B 0.0095 J B 0.01) - 0.025 B 0.029 B -- - 0.061 B - -- - -- - -- - -- -

Notes:

CaCO; = Calcium carbonate mV = Milivolts B = Anaylte detected in sample blank

deg-C = Degrees Celcius N = Nitrogen H = Analyzed beyond hold time

J = Concentration is estimated NTU = Nephelometric turbidity units Bold = Anaylte excceds a water quality standard.

Umhos/cm = Microhms per centimeter SU = Standard units

Hg/L = Micrograms per liter -- = Parameter not detected above the project-specific reporting limit

mg/L = Miligrams per liter NM = Not Measured, see field notes

Parameters not listed above were not detected at any of the above listed sample locations during the reporting year
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2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Table 4C. Detections and Field Measurements - Downgradient Monitoring Wells

Parameter Units MW-29A MW-29A MW-32 MW-32 MW-32 MW-32 MW-33A MW-33A MW-33C MW-33C MW-33C MW-33C MW-36A MW-36A MW-36A MW-36A
5/16/2016 11/14/2016 2/24/2016 5/16/2016 9/1/2016 11/16/2016 5/18/2016 11/17/2016 2/24/2016 5/18/2016 9/1/2016 11/17/2016 2/24/2016 5/17/2016 8/29/2016 11/15/2016

Field Parameter
Dissolved Oxygen mg/L 0.15 0.23 0.40 0.15 0.36 1.18 0.57 0.43 0.12 0.25 0.3 0.26 2.16 1.58 1.23 2.9
Oxidation Reduction Potential mV 65.4 45.6 -47.0 37.5 -61.0 -2.3 1.0 39.2 90.2 -157.0 -122.0 -61.14 161.0 177.0 123.0 133.3
pH pH 6.49 6.96 6.64 6.96 6.46 7.6 6.66 6.67 77 7.59 7.33 8.31 6.11 5.88 5.90 6.81
Specific Conductivity umhos/cm 84 87 242 235 250 251 138 8.4 160 158 160 159 137 146 126 128
Temperature deg C 8.80 11.34 12.00 12.10 12.49 12.13 9.40 9.99 8.88 9.70 11.07 9.24 9.58 9.70 10.73 9.71
Turbidity NTU 2.40 8.87 3.81 2.90 0.90 1.50 12.00 8.61 4.75 1.60 2.49 1.12 5.31 1.60 1.34 1.75

General Chemistry
Alkalinity, Bicarbonate (As CaCO3) mg/L 40 47 110 130 110 110 67 39 82 73 79 68 61 61 57 60
Alkalinity, Total (As CaCO3) mg/L 40 47 110 130 110 110 67 39 82 73 79 68 61 61 57 60
Ammonia (as N) mg/L 0.062 0.075 -- -- -- -- -- 0.3 -- - -- - -- 0.03 -- -
Calcium, Dissolved mg/L 6 7.4 23 20 23 20 14 8.6 17 17 18 17 11 10 9.9 10
Chloride mg/L 1.3 1.7 7.3 6.5 6.4 7.0 2.9 2.2 2.9 3.0 3.0 2.8 1.7 1.5 1.5 1.7
Iron, Dissolved mg/L 3.4 4.1 0.55 0.50 0.52 0.50 -- 2.5 -- 0.068 -- 0.081 - - 0.084 --
Iron, Total mg/L 3.9 4.6 0.55 0.76 0.55 0.61 1.5 2.5 0.28 0.14 0.2 - 0.07 - - 0.078
Magnesium, Dissolved mg/L 3.4 4.5 12.0 11.0 10.0 10.0 6.3 4.1 7.0 7.0 6.5 7.4 7.0 7.0 6.8 8.0
Manganese, Dissolved mg/L 1.2 1.4 2.0 1.7 1.9 1.7 0.0052 0.089 0.15 0.15 0.15 0.15 0.0011 - -- -
Manganese, Total mg/L 1.2 1.4 2.0 1.8 1.8 1.8 0.0098 0.083 0.22 0.15 0.29 0.15 0.0034 0.0011 0.0011 0.0013
Nitrate (As N) mg/L -- -- -- -- -- -- -- -- -- -- -- -- 2.2 2.6 0.78 0.49
Potassium, Dissolved mg/L -- -- 1.4 -- -- 1.0 -- -- 1.3 1.3 1.1 1.3 1.1 -- -- --
Sodium, Dissolved mg/L 2.9 3.6 13.0 11.0 11.0 12.0 4.0 3.0 4.7 4.5 4.3 4.2 8.4 7.0 6.1 7.3
Sulfate mg/L -- - 8.8 8.7 8.0 8.3 4.1 1.8 7.4 8.0 7.4 7.4 2.3 3.8 2.3 2.5
Total Dissolved Solids (TDS) mg/L 76 B 58 180 160 B 170 150 86 62 110 100 100 95 120 110 99 96
Total Organic Carbon (TOC) mg/L 1.6 1.7 -- -- -- -- -- 2.5 -- -- -- -- -- -- -- --
Total Suspended Solids (TSS) mg/L -- 4.0 -- -- -- 9.6 5.6 8.4 -- -- -- 4.0 -- -- -- --

Metals
Antimony, Total mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic, Total mg/L 0.00163 0.00199 0.009 0.0107 0.00918 0.00995 0.00028 0.000509 0.0024 0.00229 0.00259 0.00253 0.0006 0.00048 0.00051 0.000566
Barium, Total mg/L 0.0059 0.0100 0.0046 0.0050 0.0041 0.0032 0.0021 0.0024 0.0051 0.0040 0.0043 0.0048 0.0032 0.0025 0.0024 0.0025
Cadmium, Total mg/L -- - -- - -- - -- - -- - -- - -- - -- -
Chromium, Total mg/L -- - -- - -- - -- - -- - -- - 0.0160 0.011 0.0086 0.0085
Cobalt, Total mg/L -- - -- - -- - -- - -- - -- - -- - -- -
Copper, Total mg/L -- - -- - -- - -- - -- - -- - -- - -- -
Lead, Total mg/L -- - -- - -- - -- - -- - -- - -- - -- -
Nickel, Total mg/L -- - -- - -- - -- - -- - -- - -- - -- -
Vanadium, Total mg/L -- -- -- -- -- -- 0.0026 0.0032 -- -- -- -- 0.0038 0.0022 0.0029 0.0031
Zinc, Total mg/L -- - -- - -- - -- - -- - -- - -- - -- -

Volatile Organic Compounds
Acetone ug/L - - - - - - - - - - - - - - - -
Methylcyclohexane ug/L -- - -- - -- - -- - -- - -- - -- - -- -
Trichloroethene ug/L - - - 0.5) 0.47 ) - - - - - - - - - -- -
Vinyl chloride ug/L - - 0.31 0.28 0.35B 0.46 B - - - - - - - - -- -

Notes:

CaCO; = Calcium carbonate mV = Milivolts B = Anaylte detected in sample blank

deg-C = Degrees Celcius N = Nitrogen Bold = Anaylte excceds a water quality standard.

J = Concentration is estimated NTU = Nephelometric turbidity units

Umhos/cm = Microhms per centimeter SU = Standard units

Hg/L = Micrograms per liter -- = Parameter not detected above the project-specific reporting limit

mg/L = Miligrams per liter NM = Not Measured, see field notes

Parameters not listed above were not detected at any of the above listed sample locations during the reporting year
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Table 4D. Detections and Field Measurements - Upgradient Monitoring Wells
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Parameter Units MW-13A MW-13A MW-13A MW-13A MW-13B MW-13B MW-13B MW-13B MW-16 MW-16 MW-16 MW-16 MW-35 MW-35 MW-35 MW-35
2/22/2016 5/16/2016 8/31/2016 11/14/2016 | 2/22/2016 5/16/2016 8/31/2016 11/14/2016 | 2/24/2016 5/16/2016 8/31/2016 11/14/2016 | 2/22/2016 5/16/2016 8/31/2016 11/15/2016

Field Parameter
Dissolved Oxygen mg/L 5.58 5.92 6.87 6.54 6.04 6.28 7.26 6.94 6.89 6.32 6.07 6.91 5.73 6.05 6.88 6.61
Oxidation Reduction Potential mV 164.8 164.0 154.0 113 162.8 144.0 108 84 216.1 187.0 163 135 170.8 175.0 121 95
pH pH 6.69 6.87 6.65 6.50 7.01 7.31 7.23 717 6.49 6.11 5.93 5.89 6.58 6.95 7.09 6.61
Specific Conductivity umhos/cm 177 169 171 169 176 168 171 171 91 102 123 110 164 156 159 158
Temperature deg C 9.59 9.8 9.98 9.57 9.30 9.9 10.43 10.41 9.02 9.4 9.66 9.81 10.31 10.1 10.78 10.41
Turbidity NTU 1.03 1.5 0.86 0.84 1.17 4.3 0.65 0.89 0.95 4.2 0.57 2.51 0.99 4.7 0.67 0.78

General Chemistry
Alkalinity, Bicarbonate (As CaCO3) mg/L 80 90 84 92 77 87 82 80 40 50 60 56 72 82 77 91
Alkalinity, Total (As CaCO3) mg/L 80 90 84 92 77 87 82 80 40 50 60 56 72 82 77 91
Ammonia (as N) mg/L -- - -- -- -- -- -- -- -- -- -- -- -- -- -- --
Calcium, Dissolved mg/L 16.0 15.0 17.0 16.0 18.0 16.0 18.0 17.0 77 8.0 12.0 9.6 15.0 14.0 15.0 14.0
Chloride mg/L 1.9 1.9 1.9 1.8 2.0 2.0 2.0 1.9 1.2 1.2 1.1 1.0 2.1 1.9 1.9 1.8
Iron, Dissolved mg/L - - - - - - - - - - - - - - - -
Iron, Total mg/L - -- - 0.073 - - - - - - - 0.12 - - - -
Magnesium, Dissolved mg/L 9.7 9.5 8.6 10.0 9.1 8.6 8.1 9.3 4.5 5.0 5.4 5.9 9.3 9.0 8.1 10.0
Manganese, Dissolved mg/L -- -- -- -- -- -- -- 0.0012 -- -- -- 0.0027 -- -- -- --
Manganese, Total mg/L -- -- -- -- -- -- -- -- 0.0019 -- 0.0024 0.017 -- -- -- --
Nitrate (As N) mg/L 0.42 0.45 0.45 0.48 0.43 0.46 0.45 0.64 0.50 0.69 0.27 0.24 0.41 0.44 0.43 0.47
Potassium, Dissolved mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium, Dissolved mg/L 5.9 5.5 5.4 5.4 5.8 5.2 5.8 5.1 4.4 4.8 5.4 5.0 5.6 5.2 5.1 6.3
Sulfate mg/L 2.1 2.2 2.3 2.0 3.4 3.5 37 3 2.9 2.6 1.7 1.6 2.6 2.5 2.8 2.2
Total Dissolved Solids (TDS) mg/L 100 99 B 130 110 100 99 B 120 100 79 83 B 93 86 93 100 B 95 120
Total Organic Carbon (TOC) mg/L -- - - - - - - - - - - - - - - -
Total Suspended Solids (TSS) mg/L -- - - - - - - - - - - - - - - -

Metals
Antimony, Total mg/L -- - 0.001 -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic, Total mg/L 0.0002 0.00016 0.000177 0.00017 0.0003 0.00029 0.000311 0.000314 0.0003 0.0003 0.000311 0.000381 0.0001 0.0001 0.000109 0.000114
Barium, Total mg/L 0.0023 0.003 0.0029 0.0028 0.0036 0.0034 0.0041 0.0029 0.0027 0.0031 0.0042 0.0045 0.0031 0.0033 0.0029 0.0027
Cadmium, Total mg/L - - - - - - - - - - - - - - - -
Chromium, Total mg/L -- -- -- -- 0.0033 0.0032 0.0031 0.0036 0.0077 0.0066 0.0092 0.0085 -- -- -- --
Cobalt, Total mg/L - - - - - - - - - - - - - - - -
Copper, Total mg/L -- - -- 0.0021 -- -- -- -- -- -- -- -- -- -- -- --
Lead, Total mg/L - - - - - - - - - - - - -
Nickel, Total mg/L -- - -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium, Total mg/L 0.0040 0.0039 0.0041 0.0039 0.0058 0.0056 0.0054 0.0061 0.0043 0.0034 0.0042 0.0049 0.0045 0.0046 0.0046 0.0043
Zinc, Total mg/L -- - -- -- -- -- -- -- -- -- -- 0.0056 -- -- -- --

Volatile Organic Compounds
Acetone ug/L - - - - - - - - - - - - - - - -
Methylcyclohexane ug/L - - - - - - - - - - - - - - - -
Trichloroethene ug/L - - - - - - - - - - - - - - - -
Vinyl chloride ug/L .- .- .- 0.008 JB .- .- .- .- .- .- .- .- .- .- .- .-

Notes:

CaCO; = Calcium carbonate mV = Milivolts B = Anaylte detected in sample blank

deg-C = Degrees Celcius N = Nitrogen Bold = Anaylte excceds a water quality standard.

J = Conentration is estimated NTU = Nephelometric turbidity units

Mmhos/cm = Microhms per centimeter SU = Standard units

Mg/L = Micrograms per liter -- = Parameter not detected above the project-specific reporting limit

mg/L = Miligrams per liter NM = Not Measured, see field notes

Parameters not listed above were not detected at any of the above listed sample locations during the reporting year
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Table 4E. Detections and Field Measurements - Leachate and Leak Detection Locations

2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Project No. 04204027.20

Page 1 of 1

Parameter Units L-INF* OBWL-TD LP-LCD LP-LCD LP-LCD LP-LCD
11/14/2016 11/14/16 3/8/2016 6/20/2016 9/19/2016  11/22/2016

Field Parameter
Dissolved Oxygen mg/L 6.16 8.53 8.91 4.70 6.10 3.10
Oxidation Reduction Potential mV 104.0 129.3 53.2 48.0 133.2 -2.0
pH pH 7.83 6.98 7.25 7.23 7.38 7.12
Specific Conductivity umhos/cm 43.83 145 3875 3818 3345 3094
Temperature deg C 18.24 13.29 9.41 19.10 21.70 11.40
Turbidity NTU 31.38 25.77 4.35 24.1 4.3 119.0

General Chemistry
Alkalinity, Bicarbonate (As CaCO3) mg/L 1600 57 790 800 800 790
Alkalinity, Total (As CaCO3) mg/L 1600 57 790 800 800 790
Ammonia (as N) mg/L 150.0 -- 5.2 4.7 11.0 4.7
Biochemical Oxygen Demand mg/L NA NA -- 2.5 10.0 14H
Calcium, Dissolved mg/L 150 24 NA NA NA NA
Calcium, Total mg/L NA NA 66 57 49 58
Chemical Oxygen Demand mg/L 340 14 170 150 180 190
Chloride mg/L 680 - 640 600 660 630
Iron, Dissolved mg/L 0.42 - NA NA NA NA
Iron, Total mg/L NA NA 0.65 - 0.51 0.54
Magnesium, Dissolved mg/L 94 2.9 NA NA NA NA
Magnesium, Total mg/L NA NA 37 15 29 34
Manganese, Dissolved mg/L 2.7 0.008 NA NA NA NA
Manganese, Total mg/L NA NA 0.73 - 0.8 0.73
Nitrate /Nitrite mg/L 0.36 0.27 NA NA NA NA
Potassium, Dissolved mg/L 100 2.1 NA NA NA NA
Potassium, Total mg/L NA NA 69 3.1 76 76
Sodium, Dissolved mg/L 690 57 NA NA NA NA
Sodium, Total mg/L NA NA 780 66 700 740
Sulfate mg/L 280 22 290 310 310 260
Total Dissolved Solids (TDS) mg/L 2700 140 2,500 2,400 2,200 2,400 H
Total Organic Carbon (TOC) mg/L 100 1.6 59 53 64 54

Metals
Antimony, Dissolved mg/L - 0.0029 NA NA NA NA
Barium, Dissolved mg/L 0.19 0.015 NA NA NA NA
Chromium, Dissolved mg/L 0.0068 - NA NA NA NA
Cobalt, Dissolved mg/L 0.0071 - NA NA NA NA
Nickel, Dissolved mg/L 0.061 0.0047 NA NA NA NA
Vanadium, Dissolved mg/L 0.0069 - NA NA NA NA
Zinc, Dissolved mg/L -- 0.13 NA NA NA NA

Volatile Organic Compounds
Butyl alcohol, tert- ug/L 190 . NA NA NA NA
Tetrahydrofuran ug/L 43 - NA NA NA NA
Vinyl chloride ug/L 0.046 J B - NA NA NA NA

Notes: NA = Not Analyed

CaCOj; = Calcium carbonate mV = Milivolts

deg-C = Degrees Celcius N = Nitrogen

J = Concentration is estimated NTU = Nephelometric turbidity units

Mmhos/cm = Microhms per centimeter SU = Standard units

Mg/L = Micrograms per liter -- = Parameter not detected above the project-specific reporting limit

mg/L = Miligrams per liter NM = Not Measured, see field notes

H = Analyzed beyond hold time B = Anaylte detected in sample blank

Parameters not listed above were not detected at any of the above listed sample locations during the reporting year.
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Table 5. 2016 Groundwater and Leachate VOC Detections
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Parameter Units Event Well Type Well Result
Acetone ug/L Q116 Compliance MW-42 3.3)J
Q316 Performance MW-2B1 3.7 J
Butyl alcohol, tert- ug/L Q416 System L-INF 190
Methylcyclohexane ug/L Q316 Performance MW-23A 0.18 J
Tetrahydrofuran ug/L Q416 System L-INF 43
Trichloroethene ug/L Q116 Performance MW-19C 1.1
Q216 Downgradient MW-32 0.5
Q216 Performance MW-19C 1.2
Q316 Downgradient MW-32 0.47 )
Q316 Performance MW-19C 1.2
Q316 Performance MW-20 0.65 )
Q416 Performance MW-19C 0.99 J
Vinyl chloride ug/L Q116 Compliance MW-42 0.018 J
Q116 Compliance MW-34C 0.072
Q116 Downgradient MW-32 0.31
Q116 Performance MW-19C 0.01J
Q116 Performance MW-4 0.0097 )
Q216 Compliance MW-34C 0.081
Q216 Compliance MW-42 0.031
Q216 Downgradient MW-32 0.28
Q216 Performance MW-2B1 0.011 J
Q216 Performance MW-4 0.031
Q316 Compliance MW-34C 0.069 B
Q316 Compliance MW-42 0.082 B
Q316 Downgradient MW-32 0.35B
Q316 Performance MW-20 0.061 B
Q316 Performance MW-19C 0.025 B
Q316 Performance MW-2B1 0.013JB
Q316 Performance MW-4 0.061 B
Q416 Compliance MW-42 0.026 B
Q416 Compliance MW-34C 0.078 B
Q416 Downgradient MW-32 0.46 B
Q416 Performance MW-4 0.0095J B
Q416 Performance MW-19C 0.029 B
Q416 Performance MW-2B1 [0.0087 J B
Q416 System L-INF 0.046 J B
Q416 Upgradient MW-13A | 0.008J8B

J = Indicates that concentration is estimated due to low concentration in sample
B = Indicates that compound was detected in the method blank for the given parameter

Project No. 04204027.20
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Table 6A. Summary of Significant Parameter Trends by Well Type
2016 Annual Monitoring Report
Olympic View Sanitary Lanfill, Kitsap County, Washington

Significant VOC Trends Significant Inorganic Parameter Trends
Increasing | Decreasing Increasing | Decreasing
Upgradient Wells
None None Alkalinity, Bicarbonate Arsenic, Total
Alkalinity, Total Sulfate
Nitrate Chloride
Temperature
Performance Wells
None Trichloroethene Nitrate Alkalinity, Bicarbonate
Vinyl Choride Sulfate Alkalinity, Total
Temperature Arsenic, Total
Calcium, Dissolved
Chloride
Iron, Total
Magnesium, Dissolved
Sodium, Dissolved
Specific Conductivity
Sulfate
Temperature
Compliance Wells
None Vinyl Choride pH Alkalinity, Bicarbonate
Potassium, Dissolved Alkalinity, Total
Temperature Ammonia
Calcium, Dissolved
Chloride
Magnesium, Dissolved
Sodium, Dissolved
Specific Conductivity
Sulfate
Total Dissolved Solids
Downgradient Wells
None None Nitrate Alkalinity, Bicarbonate
Temperature Alkalinity, Total
pH Ammonia
Barium, Total
Calcium, Dissolved
Chloride
Magnesium, Dissolved
Specific Conductivity
Sulfate
Total Dissolved Solids
Project No. 04204027.20 Page 1 of 1
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Table 6B. Summary of Trends in Groundwater (2005 - 2016)
2016 Annual Monitoring Report
Olympic View Sanitary Lanfill, Kitsap County, Washington

Results of Sen's Non-Parametric Test for Trend
Trend Test Period: January 2005 through December 2016
Trend Test Wells:
- Compliance Wells: MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43
- Performance Wells: MW-2B1, MW-4, MW-19C, MW-20, MW-23A, MW-24
- Downgradient Wells: MW-9% MW-29A** MW.-32, MW-33A** MW-33C, MW-36A
- Upgradient Wells MW-13A, MW-13B, MW-16, MW-35,
*no longer routinely sampled; **sampled semi-annually

Trend Test A = all organic parameters listed in Appendix | and Appendix Il of WAC 173-351-990 that have been detected at least once in at least one of 22 wells
comprising the network of 1) compliance, 2) performance, 3) downgradient, and 4) upgradient site monitoring wells, during the trend test period. This includes the
following constituents:

Significant Increasing Trends Significant Decreasing Trends
1,1-Dichloroethane None None
1,2-Dichloroethene (total) None None
1,2-Dichlorobenzene None None
1,4-Dichlorobenzene None None
Acetone None None
Benzene None None
Carbon Disulfide None None
Chlorobenzene None None
Chlorodifluoromethane None None
Chloroethane None None
Chloroform None None
Chloromethane None None
cis-1,2-dichloroethene None None
Dichlorodifluoromethane None None
Ethyl Ether None None
Methylene Chloride None None
Naphthalene None None
n-Butyl Alcohol None None
tert-Butyl Alcohol None None
Tetrachloroethene None None
Tetrahydrofuran None None
Toluene None None
trans-1,2-Dichloroethene None None
Trichloroethene None MW-19C (graph 509)

. . MW-19C (graph 530
Vinyl Chloride None MW-34C (qu:zh 5‘10;
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Table 6B. Summary of Trends in Groundwater (2005 - 2016)
2016 Annual Monitoring Report
Olympic View Sanitary Lanfill, Kitsap County, Washington

Trend Test B = all metals and groundwater quality parameters listed in Appendix | and Appendix Il of WAC (173-351-990)

Significant Increasing Trends

Significant Decreasing Trends

Specific Conductivity

MW-42 (graph 419)

None

Antimony, total None None
MW-19C (graph 89)
Arsenic, total None MW-24 (graph 92)
MW-35 (graph 100)
Barium, total None MW-32 (graph 116)
Beryllium, total None None
Cadmium, total None None
Chromium, total None None
Cobalt, total None None
Copper, total None None
Lead, total None None
Nickel, total None None
Selenium, total None None
Silver, total None None
Thallium, total None None
Vanadium, total None None
Zinc, total None None
MW-20 (graph 384)
Nitrate (as N) MW-35 (graph 394) None
MW-36A (graph 395)
MW-32 (graph 410)
pH MW-34C (graph 414) None

MW-15R (graph 507)
MW-19C (graph 509)
MW-23A (graph 511)
MW-24 (graph 512)
MW-29A (graph 513)
MW-2B1 (graph 514)
MW-32 (graph 515)
MW-33A (graph 516)
MW-34A (graph 518)
MW-34C (graph 519)
MW-4 (graph 523)
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Table 6B. Summary of Trends in Groundwater (2005 - 2016)
2016 Annual Monitoring Report
Olympic View Sanitary Lanfill, Kitsap County, Washington

Trend Test B = all metals and groundwater quality parameters listed in Appendix | and Appendix Il of WAC (173-351-990)

Significant Increasing Trends

Significant Decreasing Trends

Temperature

MW:-13A (graph 547)
MW:-15R (graph 549)
MW-20 (graph 552)
MW-2B1 (graph 556)
MW-32 (graph 557)
MW-33C (graph 559)
MW-34A (graph 560)
MW-34C (graph 561)
MW-35 (graph 562)
MW-4 (graph 565)

MW-24 (graph 554)

Calcium, dissolved

Bicarbonate Alkalinity as CaCO3

Magnesium, dissolved

None

MW-13B (graph 2)
MW-35 (graph 16)

None

MW-15R (graph 171)
MW-23A (graph 175)
MW-24 (graph 176)
MW-29A (graph 177)
MW-2B1 (graph 178)
MW-32 (graph 179)
MW-33A (graph 180)
MW-34A (graph 182)
MW-34C (graph 183)
MW-36A (graph 185)

MW-15R (graph 3)
MW-23A (graph 7)
MW-24 (graph 8)
MW-2B1 (graph 10)
MW-34A (graph 14)
MW-34C (graph 15)
MW-36A (graph 17)

MW:-15R (graph 318)
MW-23A (graph 322)
MW-24 (graph 323)
MW-2B1 (graph 325)
MW-33A (graph 327)
MW-34A (graph 329)
MW-34C (graph 330)
MW-42 (graph 335)
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Table 6B. Summary of Trends in Groundwater (2005 - 2016)
2016 Annual Monitoring Report
Olympic View Sanitary Lanfill, Kitsap County, Washington

Trend Test B = all metals and groundwater quality parameterslisted in Appendix | and Appendix Il of WAC (173-351-990)

Significant Increasing Trends

Significant Decreasing Trends

Sulfate

MW-24 (graph 533)

MW:-13A (graph 526)
MW-13B (graph 527)
MW:-19C (graph 530)
MW-23A (graph 532)
MW-36A (graph 542)
MW-4 (graph 544)
MW-42 (graph 545)

Sodium, dissolved

None

MW-15R (graph 486)
MW-19C (graph 488)
MW-23A (graph 490)
MW-24 (graph 491)
MW-2B1 (graph 493)
MW-34A (graph 497)
MW-34C (graph 498)

Chloride

None

MW-13B (graph 191)
MW-15R (graph 192)
MW-16 (graph 193)
MW-19C (graph 194)
MW-23A (graph 196)
MW-2B1 (graph 199)
MW-33A (graph 201)
MW-34A (graph 203)
MW-34C (graph 204)
MW-35 (graph 205)
MW-36A (graph 206)
MW-4 (graph 208)

Potassium, dissolved

Total Alkalinity as CaCO3

MW-42 (graph 440)

MW-13B (graph 23)
MW-35 (graph 37)

None

MW-15R (graph 24)
MW-23A (graph 28)
MW-24 (graph 29)
MW-2B1 (graph 31)
MW-34A (graph 35)
MW-34C (graph 36)
MW-36A (graph 38)
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Table 6B. Summary of Trends in Groundwater (2005 - 2016)
2016 Annual Monitoring Report
Olympic View Sanitary Lanfill, Kitsap County, Washington

Trend Test B = all metals and groundwater quality parameterslisted in Appendix | and Appendix Il of WAC (173-351-990)

Significant Increasing Trends

Significant Decreasing Trends

Iron, total

None

MW-24 (graph 281)

Manganese, total
Ammonia (as N)

Total Organic Carbon

Total Dissolved Solids

None

None

None

None

None
MW-29A (graph 51)
MW-43 (graph 63)

None

MW-15R (graph 591)
MW-23A (graph 595)
MW-24 (graph 596)
MW-2B1 (graph 598)
MW-32 (graph 599)
MW-33A (graph 600)
MW-34C (graph 603)
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Table 7. Fourth Quarter 2016 Prediction Limit Exceedances
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Well Type | Well Location | Date Sampled Parameter Units Result Prediction Limit
Compliance MW-15R 11/15/2016 |Sodium, dissolved mg/L 6.3 6.2
MW-34A 11/15/2016 |Barium, total mg/L 0.0045 0.0045
Sodium, dissolved mg/L 9.7 6.2
MW-34C 11/15/2016 |Alkalinity, bicarbonate (as caco3) mg/L 110 96
Alkalinity, total (as caco3) mg/L 110 96
Arsenic, total ug/L 5.42 0.4793
Barium, total mg/L 0.037 0.0045
Calcium, dissolved mg/L 24 17.1
Iron, total mg/L 8.4 0.31
Magnesium, dissolved mg/L 11 10.984
Manganese, total mg/L 0.6 0.062
Sodium, dissolved mg/L 12 6.2
Specific conductivity mS/cm 0.231 0.18
MW-39 11/14/2016 |Barium, total mg/L 0.0086 0.0045
Iron, total mg/L 0.8 0.31
pH pH Units 5.27 5.88- 8.24
MW-42 11/16/2016 |Alkalinity, bicarbonate (as caco3) mg/L 220 96
Alkalinity, total (as caco3) mg/L 220 96
Ammonia (as n) mg/L 5.4 0.3
Arsenic, total ug/L 1.86 0.4793
Barium, total mg/L 0.11 0.0045
Calcium, dissolved mg/L 42 17.1
Chloride mg/L 12 4.4
Iron, total mg/L 27 0.31
Magnesium, dissolved mg/L 14 10.984
Manganese, total mg/L 4.4 0.062
Potassium, dissolved mg/L 8.7 1.2
Sodium, dissolved mg/L 21 6.2
Specific conductivity mS/cm 0.55 0.18
Total dissolved solids (tds) mg/L 250 175
Total organic carbon (toc) mg/L 7.2 6
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Table 7. Fourth Quarter 2016 Prediction Limit Exceedances
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Well Type | Well Location | Date Sampled Parameter Units Result Prediction Limit
Downgradient MW-29A 11/14/2016 |Arsenic, total ug/L 1.99 0.4793
Barium, total mg/L 0.01 0.0045
Iron, total mg/L 4.6 0.31
Manganese, total mg/L 1.4 0.062
MW-32 11/16/2016 |Alkalinity, bicarbonate (as caco3) mg/L 110 96
Alkalinity, total (as caco3) mg/L 110 96
Arsenic, total ug/L 9.95 0.4793
Calcium, dissolved mg/L 20 17.1
Chloride mg/L 7 4.4
Iron, total mg/L 0.61 0.31
Manganese, total mg/L 1.8 0.062
Sodium, dissolved mg/L 12 6.2
Specific conductivity mS/cm 0.251 0.18
MW-33A 11/17/2016 |Arsenic, total ug/L 0.509 0.4793
Iron, total mg/L 2.5 0.31
Manganese, total mg/L 0.083 0.062
MW-33C 11/17/2016 |Arsenic, total ug/L 2.53 0.4793
Barium, total mg/L 0.0048 0.0045
Manganese, total mg/L 0.15 0.062
pH pH Units 8.31 5.88- 8.24
Potassium, dissolved mg/L 1.3 1.2
MW-36A 11/15/2016 |Arsenic, total ug/L 0.566 0.4793
Sodium, dissolved mg/L 7.3 6.2

Notes:

Contents prepared by GeoChem Applications
deg C = degrees Celcius
CaCO3 = calcium carbonate

N = nitrogen

Mg/L = micrograms per liter
mg/L = milligrams per liter
mS/cm = milliSiemens per centimeter
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Table 8. 2016 Annual Groundwater Cleanup Level Statistical Evaluation Summary
2016 Annual Monitoring Report

Statistical Methodology: calculation of 95% UCL of mean per MTCAStat
Data Input (general): 3-year "moving window", updated annually

Data Input (specific): January 1, 2014 through December 31, 2016
Wells Evaluated: (1) Compliance -- MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43; (2) Downgradient -- MW-29A, MW-32, MW-33A, MW-33C, MW-36A

Olympic View Sanitary Landfill, Kitsap County, Washington

0,
Monitoring [Monitoring Corrective Action . % 2 | 95% UCL of | N Gr:tl.l:ad::qter o 4] EDoes ZSCIA) uct Significant
Well Type Well Monitoring Parameter N Detect Max Mean™ Units ofe [5? Units xcee eanup Trend?'®
Level Level?

Compliance  |MW-15R 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 12 8.3% 0.036 0.036 mg/L A 0.19 mg/L No No
Arsenic, total 12 100% 0.238 0.215 ug/L LN 0.462 ug/L No No
cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 11071 | 18% 0.11 0.11 mg/L A 0.3 mg/L No No
Manganese, total 12 100% 0.021 0.01 mg/L LN 0.05 mg/L No No
Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No

MW-34A  |1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 12 0% 0.03 (ND) 0.03 mg/L B 0.19 mg/L No No
Arsenic, total 12 100% 0.5 0.4493 ug/L LN 0.462 ug/L No No
cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 12 8.3% 0.06 0.06 mg/L A 0.3 mg/L No No
Manganese, total 12 67% 0.0044 0.00251 mg/L LN 0.05 mg/L No No
Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 12 8.3% 0.03 0.03 ug/L A 0.2 ug/L No No
MW-34C  [1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No

1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 12 25% 0.031 0.031 mg/L A 0.19 mg/L No No
Arsenic, total 12 100% 84.6 84.6 ug/L | A** 0.462 ug/L Yes No
cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 12 | 0% | 072(ND) 072 v/l | B 50.0 vg/L No No
Iron, total 12 100% 100 148 mg/L LN 0.3 mg/L Yes No
Manganese, total 12 100% 14 5.915 mg/L yA 0.05 mg/L Yes No
Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 12 100% 0.16 0.11868 ug/L LN 0.2 ug/L No Yes (¥)
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Table 8. 2016 Annual Groundwater Cleanup Level Statistical Evaluation Summary
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Monitoring |Monitoring Corrective Action . % 2] 95% UCL of . 4] Grotl.lndwater . 4] Does 95% UCL Significant
Well Type Well Monitoring Parameter N Detect Max Mean® Units Note Cleanup Units Exceed Cleanup Trend?2™
YpP ) ean 151 rend?
Level Level?

Compliance  |MW-39 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 12 92% 0.48 0.39 mg/L z 0.19 mg/L Yes No
Arsenic, total 12 100% 2.16 1.70338 ug/L N 0.462 ug/L Yes No
cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 12 100% 40 33.555 mg/L z 0.3 mg/L Yes No
Manganese, total 12 100% 0.49 0.427 mg/L yA 0.05 mg/L Yes No
Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No

MW-42 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 12 100% 6.7 6.216 mg/L LN 0.19 mg/L Yes No
Arsenic, total 12 100% 1.93 1.726 ug/L LN 0.462 ug/L Yes No
cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 12 100% 32 26.76 mg/L LN 0.3 mg/L Yes No
Manganese, total 12 100% 5.3 4.8 mg/L LN 0.1 mg/L Yes No
Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 12 92% 0.16 0.1295 ug/L LN 0.2 ug/L No No
MW-43 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No

1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 12 58% 0.12 0.081 mg/L LN 0.19 mg/L No Yes (V)
Arsenic, total 12 17% 0.05 0.05 ug/L A 0.462 ug/L No No
cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 11[8] | 100% 1.7 1.2266 mg/L LN 0.3 mg/L Yes No
Manganese, total 12 100% 0.26 0.34247 mg/L LN 0.05 mg/L Yes No
Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No
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Table 8. 2016 Annual Groundwater Cleanup Level Statistical Evaluation Summary
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Monitoring |Monitoring Corrective Action . % 2] 95% UCL of . 4] Grotl.lndwater . 4] Does 95% UCL Significant
Well Type Well Monitoring Parameter N Detect Max Mean® Units Note Cleanup Units Exceed Cleanup Trend?2™
YpP ) ean 151 rend?
Level Level?

Downgradient |MW-29A  |1,1-Dichloroethane 6 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 6 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

Ammonia as N 6 100% 0.095 0.0906 mg/L LN 0.19 mg/L No Yes (\L)
Arsenic, total 6 100% 1.99 1.936 ug/L LN 0.462 ug/L Yes No
cis-1,2-dichloroethene 6 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 6 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 6 100% 4.7 4.627 mg/L LN 0.3 mg/L Yes No
Manganese, total 6 100% 1.4 1.388 mg/L 4 0.05 mg/L Yes No
Trichloroethene 6 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 6 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No
MW-32 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 11 18% 0.039 0.039 mg/L A 0.19 mg/L No No
Arsenic, total 12 100% 26.6 13.827 ug/L y4 0.462 ug/L Yes No
cis-1,2-dichloroethene 12 8.3% | 0.81 (ND) 0.81 ug/L A* 35.0 ug/L No No
Ethyl ether 11 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 12 100% 6.3 2.025 mg/L z 0.3 mg/L Yes No
Manganese, total 12 100% 4.1 2.839568 mg/L LN 0.05 mg/L Yes No
Trichloroethene 12 67% 0.5 0.5 ug/L | A¥E* 1.0 ug/L No No
Vinyl Chloride 12 100% 0.54 0.4274 ug/L LN 0.2 ug/L Yes No
MW-33A  |1,1-Dichloroethane 6 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 6 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
Ammonia as N 6 67% 0.3 0.3 mg/L A 0.19 mg/L Yes No
Arsenic, total 6 100% 0.509 0.4684 ug/L LN 0.462 ug/L Yes No
cis-1,2-dichloroethene 6 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No
Ethyl ether 6 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No
Iron, total 6 100% 5 5 mg/L | A** 0.3 mg/L Yes No
Manganese, total 6 100% 0.1 0.082 mg/L A 0.05 mg/L Yes No
Trichloroethene 6 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No
Vinyl Chloride 6 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No
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Table 8. 2016 Annual Groundwater Cleanup Level Statistical Evaluation Summary
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Monitoring |Monitoring Corrective Action . % 2] 95% UCL of . 4] Grotl.lndwater . 4] Does 95% UCL Significant
Well Type Well Monitoring Parameter N Detect Max Mean® Units Note Cleanup Units Exceed Cleanup Trend?2™
YpP ) ean 151 rend?
Level Level?

Downgradient |MW-33C |1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

Ammonia as N 12 0% 0.03 (ND) 0.03 mg/L B 0.19 mg/L No No

Arsenic, total 12 100% 2.67 2.552 ug/L LN 0.462 ug/L Yes No

cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No

Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No

Iron, total 12 83% 0.38 0.2962 mg/L LN 0.3 mg/L No No

Manganese, total 12 100% 0.29 0.2209 mg/L LN 0.05 mg/L Yes No

Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No

MW-36A  |1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50.0 ug/L No No
1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

Ammonia as N 12 8.3% 0.03 0.03 mg/L A 0.19 mg/L No No

Arsenic, total 12 100% 0.68 0.5859 ug/L LN 0.462 ug/L Yes No

cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35.0 ug/L No No

Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50.0 ug/L No No

Iron, total 12 50% 0.18 0.1333 mg/L LN 0.3 mg/L No No

Manganese, total 12 83% 0.0068 0.006 mg/L LN 0.05 mg/L No No

Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.2 ug/L No No

NOTES:

N = number of data points used for UCL calculation of the mean; only SIM results used for Vinyl Chloride (e.g., duplicate results with higher RLs by non-SIM were omitted).

' MAX = maximum detected result in the data set; if no detected results, then = maximum reporting limit for non-detect results (indicated with ND).

Bl 3-year moving data set is used for calculation of the UCL.

“ ug/L - micrograms per liter; mg/L = milligrams per liter.

! Groundwater Cleanup Levels are listed on Table 3 of the October 2010 Draft Cleanup Action Plan.

© Trend analysis results are based on data for the period January 2005 through December 2016; arrows indicated increasing (A) or decreasing (V) trends.

" Eor MW-15R, outlier of 0.41 mg/L from 2-24-15 sampling event was removed prior to UCL calculation

1 For MW-43, outlier of 24 mg/L from 6-2-14 sampling event was removed prior to UCL calculation

A = Detection frequency of data set too low and/or N too few to calculate 95% UCL of mean; therefore, the highest detected result in the data set used to represent 95% UCL of mean.

A* = Same as note "A" except that the highest value in the data set is below the reporting limit of one or more non-detected results; therefore, the highest reporting limit is used to represent the 95% UCL of the mean.
A** = MTCAStat suggests use of lognormal formula but calculation of 95% UCL of mean by Land's formula provides unrealistic result; therefore, the highest detected result is used to represent the 95% UCL of the mean.
A*** = MTCAStat suggests use of the Z-score method but then cites inability to calculate due to presence of censored values; therefore, the highest detected result is used to represent the 95% UCL of the mean.

B = Detection frequency = 0O; therefore, the highest reporting limit in the data set is used to represent the 95% UCL of mean.

LN = The 95% UCL of the mean is calculated using Land's formula since lognormal distribution is indicated.

N = The 95% UCL of the mean is calculated using a normal-based t-statistic since a normal distribution is indicated.

Z = the 95% UCL of the mean is calculated using the Z-score method in MTCAStat since neither normal nor lognormal distribution can be determined.
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Table 9. Groundwater Quality Criteria and Site-Specific Cleanup Level Exceedances

2016 Annual Monitoring Report

Olympic View Sanitary Landfill, Kitsap County, Washington

Field General Vocs
Parameters Chemistry
Comparison Criteria Ammonia | Arsenic, Total ) 7Ty Iron, Total Mcl.nganese, Manganese, vaI
pH (SU) (mg N/L) (mg/L) Dissolved (mg/L) Dissolved Total (mg/L) TCE (Mg/L) Chloride
(mg/L) (mg/L) (Mg/L)
WAC 173-200 6.5< >8.5 - 0.00005 0.3 0.3 0.05 0.05 3 0.02
Primary Federal MCL - - 0.01 - - - - 5 2
Secondary Federal MCL 6.5< >8.5 - - 0.3 0.3 0.05 0.05 -- --
Bite-specific MTCA Cleanup Levels -- 0.19 0.00046 -- -- -- -- 1 0.2
Well, Location, and Sample E
MW-13A Q1 2016 -- - 0.0002 -- -- -- -- -- -
Q22016 - - 0.00016 - - - - - -
Q3 2016 -- - 0.000177 - - - - - -
Q4 2016 - -- 0.00017 - - - - - -
MW-13B Q1 2016 -- - 0.0003 -- -- - - - -
Q22016 - - 0.00029 - - - - - -
Q3 2016 -- - 0.000311 -- -- - - - -
Q42016 - -- 0.000314 - - - - - .
MW-16 Q1 2016 6.49 - 0.0003 -- - - - - -
Q22016 6.11 - 0.0003 - - - - - -
Q32016 5.93 - 0.000311 -- -- -- - - -
Q42016 5.89 -- 0.000381 - - - - - -
MW-35 Q1 2016 -- - 0.0001 -- -- - - - -
Q22016 - - 0.0001 - - - - - -
Q32016 -- - 0.000109 -- -- - - - -
Q4 2016 - -- 0.000114 -- -- -- - - -
MW-2B1 Q1 2016 - 2.00 0.0009 -- -- 1.8 2.1 -- --
Q22016 6.11 1.80 0.00321 1.9 3.6 2.5 2.5 - -
Q3 2016 6.06 2.20 0.0037 2.3 4.1 2.4 2.5 -- -
Q4 2016 -- 2.10 0.00133 0.31 1.1 2.5 2.7 - -
MW-4 Q1 2016 573 -- 0.0005 -- -- - 1.7 -- --
Q22016 -- -- 0.00062 - - 0.44 0.57 - 0.031
© Q3 2016 6.11 - 0.00068 -- -- 0.87 0.87 -- 0.061
80 Q4 2016 5.06 -- 0.000292 -- -- -- 0.21 - -
§ MW-19C Q1 2016 -- 0.52 0.0026 -- -- 0.97 0.94 1.1 -
> Q22016 - 0.40 0.00232 - - 0.87 0.89 1.2 -
-§ Q3 2016 6.46 0.49 0.00292 -- -- 1.1 1.1 1.2 0.025
-“g Q4 2016 - 0.67 0.00288 -- -- 1.2 1.2 - 0.029
E° MW-20 Q1 2016 6.02 - 0.0001 -- -- - - - -
g Q22016 6.28 - 0.00014 - - - - - -
‘u: Q3 2016 6.24 - 0.000189 -- -- 0.066 0.29 -- 0.061
£ Q42016 - - 0.000182 - - - 0.45 - -
‘% MW-23A Q1 2016 6.15 - 0.0009 -- 1.3 0.51 1.0 -- --
o Q22016 -- -- 0.00024 -- 0.5 1.0 1.3 -- --
Q3 2016 5.82 - 0.000176 -- 0.31 1.5 1.7 - -
Q4 2016 6.11 -- 0.000081 - - - 0.065 -- --
MW-24 Q1 2016 -- -- 0.0004 -- -- 1.2 1.4 - -
Q22016 - - 0.00027 - - 0.68 0.86 - --
Q3 2016 5.88 - 0.000364 -- -- 0.45 1.6 -- --
Q4 2016 -- -- 0.000271 - - 0.7 1.7 - -
MW-15R Q1 2016 6.43 - 0.0002 - - - - - -
Q2 2016 6.32 -- 0.00018 -- -- -- - - -
Q3 2016 6.31 - 0.000187 - - - - - -
Q4 2016 -- -- 0.000238 -- -- -- - - -
MW-34A Q1 2016 6.47 - 0.0004 - - - - - -
Q22016 574 -- 0.00039 - - - - - -
Q3 2016 573 - 0.000474 -- - - - - -
Q4 2016 -- -- 0.000453 -- -- -- - - --
MW-34C Q1 2016 -- -- 0.0156 -- 23 0.39 2.4 -- 0.072
Q2 2016 6.44 -- 0.0254 0.58 34 0.53 0.9 - 0.081
Q3 2016 6.41 - 0.0699 0.32 96 0.48 14 - 0.069
Q4 2016 - -- 0.00542 0.62 8.4 0.54 0.6 - 0.078
MW-39 Q1 2016 5.98 - 0.0006 11 11 0.18 0.18 - -
Q22016 6.02 0.44 0.00213 35 37 0.47 0.42 - -
Q3 2016 5.10 0.47 0.00171 34 33 0.44 0.41 - -
Q4 2016 5.27 -- 0.000181 0.37 0.8 -- -- -- --
MW-42 Q1 2016 6.38 5.40 0.0014 22 22 4.2 4.3 -- --
Q22016 6.40 5.70 0.0017 23 24 4.6 4.5 - 0.031
Q3 2016 6.16 5.80 0.00193 24 24 4.5 4.5 -- 0.082
Q4 2016 - 5.40 0.00186 27 27 4.5 4.4 -- 0.026
MW-43 Q1 2016 5.50 - -- 0.32 0.56 0.1 0.11 -- --
Q22016 6.30 - - -- 0.86 0.087 0.076 - --
Q32016 5.13 - -- -- 1.1 0.056 0.057 -- --
Q4 2016 6.38 - -- -- -- -- -- - -
MW-32 Q1 2016 -- -- 0.0090 0.55 0.55 2.0 2.0 -- 0.31
Q22016 - -- 0.0107 0.5 0.76 1.7 1.8 - 0.28
Q3 2016 6.46 - 0.00918 0.52 0.55 1.9 1.8 -- 0.35
Q4 2016 -- -- 0.00995 0.5 0.61 1.7 1.8 -- 0.46
MW-33C Q1 2016 -- -- 0.0024 - - 0.15 0.22 -- --
Q2 2016 - -- 0.00229 - - 0.15 0.15 - -
Q3 2016 -- - 0.00259 - - 0.15 0.29 -- --
Q4 2016 -- -- 0.00253 -- -- 0.15 0.15 -- --
MW-36A Q1 2016 6.11 - 0.0006 - - - - - -
Q22016 5.88 - 0.00048 - - - - - -
Q32016 5.90 - 0.00051 -- -- -- -- - -
Q4 2016 -- -- 0.000566 -- -- -- -- - -
MW-29A Q2 2016 6.49 -- 0.00163 3.4 3.9 1.2 1.2 - -
Q4 2016 -- -- 0.00199 4.1 4.6 1.4 1.4 -- --
MW-33A Q2 2016 -- -- 0.00028 -- 1.5 - - - -
Q4 2016 -- 0.30 0.000509 2.5 2.5 0.089 0.083 -- --
Notes:

SU = standard units

mg N/L = miligrams of Nitrogen per liter

mg/L = milligrams per liter
Mg/L = micrograms per liter

0.00141 = exceeds Site-specific MTCA Cleanup Levels

0.035 = exceeds WAC 173-200 Groundwater Quality Criteria
6.44 = exceeds Federal MCL and WAC 173-200 Groundater Quality Criteria
0.0014 = exceeds Federal MCLs, Site-specific MTCA Cleanup Levels, and WAC 173-200 Criteria

Page 1 of 1
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Table 10. Cumulative 2016 Leak Detection System Volumes
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington

Date Total Volume (Gals) Comments
3/14/2016 490 Pumped dry, sample collected 3/8/2016
6/20/2016 265 Pumped dry, sample collected 6/20/2016
9/19/2016 640 Pumped dry, sample collected 9/19/2016
10/10/2016 152 Pumped dry
11/21/2016 140 Pumped dry, sample collected 11/22/2016
TOTAL 1,687 Volume for period between 1/1/2016 through

12/31/2016.

"No measurement until sample" indicates that volume present was not pumped so adequate volume

would be available for sampling.

Project No. 04204027.20
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Table 11. Fourth Quarter 2016 Landfill Gas Measurement Results
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County Washington

Waste Management Incorporated

Instrument Readings Comments
Location CH, CO, |Depth to
Reference Spike Spike Water Exposed Portion of
Designation Date Time Pressure CH, co, o, Note 1 | Note 1 TOP | Perforations Notes 2 & 3 Other
(in H,0) | (% vol.) | (% vol.) | (% vol.) | (% vol.) (% vol.) (ft) (ft) (%)
Subsurface Landfill Gas Detection Wells (Gas Probes):
GP-7 11/15/16 11:48 0.40 0.10 8.20 470 11.0 0.4 7%
GP-8 11/15/16 11:42 0.02 0.10 3.60 4.00 16.2 3.4 67%
GP-9S 11/15/16 12:00 0.01 0.00 2.10 17.50 0.0 0.0 Note 4
GP-9D 11/15/16 11:58 0.01 0.00 1.40 18.90 30.3 4.0 81%
GP-10S 11/15/16 12:07 0.02 0.00 0.90 19.70 0.0 0.0 Note 4
GP-10D 11/15/16 12:10 0.04 0.00 0.70 19.40 28.7 4.6 92%
GP-11S 11/15/16 12:21 0.00 0.00 2.20 18.30 0.0 0.0 Note 4
GP-11D 11/15/16 12:19 0.00 0.00 0.00 0.00 22.2 0.0 0% Note 3
GP-12S 11/15/16 12:28 -0.03 0.00 1.20 18.30 0.0 0.0 Note 4
GP-12M 11/15/16 12:30 0.00 0.00 1.30 18.10 0.0 0.0 Note 4
GP-12D 11/15/16 12:34 0.00 0.00 0.00 0.00 39.4 0.0 0% Note 3
GP-13S 11/15/16 12:39 -0.02 0.00 3.00 16.60 0.0 0.0 Note 4
GP-13M 11/15/16 12:42 -0.07 0.00 2.60 17.80 0.0 0.0 Note 4
GP-13D 11/15/16 12:45 -0.07 0.00 0.20 20.70 49.3 4.1 41%
GP-14 11/15/16 12:50 0.04 0.00 5.60 8.20 15.4 5.0 99%
GP-15 11/15/16 12:58 2.24 1.30 6.60 0.00 14.6 4.2 84%
GP-16 11/15/16 13:13 -0.01 0.00 1.50 17.30 12.8 2.6 52%
Onsite Building Interiors:
SH-SS 11/15/16 13:04 -0.02 0.00 2.10 18.80
SH-NS 11/15/16 13:06 0.00 0.00 0.80 20.20
SH-IN 11/15/16 13:07 0.00 0.00 0.40 20.30
SS-WH 11/15/16 13:18 0.00 0.00 0.80 20.10
Weather Conditions
Monitoring Date: 11/15/16 Sky Cover: Cloudy
Monitored By: Steve Harquail Wind/Rain/Snow: None
Instrument: GEM 2NAV Temperature (°F): 52
Calibration Date: 11/15/16 Preceding 24-hr Barometric Trend: Rising
Notes: 1. Measurement for spike concentrations of CH4 and CO2 are recorded if observed during sampling.

2. Exposed perforations = perforated pipe section not submerged by water.

3. Readings not reported: Screened interval completely submerged.

4. Depth to water measurement not taken this quarter.

CH, = Methane

CO, = Carbon Dioxide

O, = Oxygen

GP = Gas Probe
S = Shallow Monitoring Zone
M = Middle Monitoring Zone
D = Deep Monitoring Zone

TOP = From Top of Pipe

SH-SS = Scale House - South Side Exterior
SH-NS = Scale House - North Side Exterior
SH-Of = Scale House - Office Interior
SS-WH = South Slope Well House

Depressed O, < 20.3% vol.
Detected CO, > 0.3 % vol.
Detected CH, > 0.3 % vol.

Project No. 04204027.20
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Table 12. Landfill Gas Monitoring Results - 2016
2016 Annual Monitoring Report

Olympic View Sanitary Landfill, Kitsap County, Washington

e b Date Pressure | 114 (% vol.) | CO2 (% vol) | 02 (% vol.)
(in. H,0)

GP-7 3/24/2016 0.00 0.0 3.1 9.7
6/27/2016 13.77 0.0 7.3 6.8

9/20/2016 0.08 0.0 11.2 77

11/15/2016 0.40 0.1 8.2 47

GP-8 3/24/2016 0.00 0.0 1.4 67
6/27/2016 13.79 0.0 2.8 1.3

9/20/2016 0.10 0.0 5.0 1.9

11/15/2016 0.02 0.1 3.6 4.0

GP-95 3/24/2016 0.00 0.0 18 18.4
6/27/2016 0.00 0.0 1.9 19.3
9/20/2016 0.06 0.0 2.2 19.7

11/15/2016 0.01 0.0 2.1 17.5

GP-9D 3/24/2016 0.07 0.0 13 18.8
6/27/2016 0.00 0.0 1.0 18.6

9/20/2016 0.07 0.0 1.4 19.6

11/15/2016 0.01 0.0 1.4 18.9

GP-105 | 3/24/2016 20.02 0.0 07 20.1
6/27/2016 -0.33 0.0 07 20.2

9/20/2016 0.05 0.0 0.5 20.5
11/15/2016 0.02 0.0 0.9 19.7

GP-10D | 3/24/2016 20.08 0.0 07 18.2
6/27/2016 0.00 0.0 0.5 19.3

9/20/2016 0.06 0.0 0.3 207

11/15/2016 0.04 0.0 07 19.4

GP-11S | 3/24/2016 017 0.0 2.1 17.5
6/27/2016 0.00 0.0 1.0 18.7

9/20/2016 0.03 0.0 1.9 19.2

11/15/2016 0.00 0.0 2.2 18.3

GP-11D | 3/24/2016 -0.46 0.0 2.1 15.6
6/27/2016 0.00 0.0 2.9 18.2

9/20/2016 -0.05 0.0 0.6 19.9

11/15/2016 0.00 0.0 0.0 0.0

GP-125 | 3/24/2016 2016 0.0 17 18.7
6/27/2016 0.01 0.0 1.0 19.7

9/20/2016 0.03 0.0 0.9 19.5

11/15/2016 -0.03 0.0 1.2 18.3

GP-12M | 3/24/2016 20.21 0.0 16 18.8
6/27/2016 0.00 0.0 1.1 19.9

9/20/2016 0.02 0.0 0.9 20.0

11/15/2016 0.00 0.0 1.3 18.1

GP-12D | 3/24/2016 20.68 0.0 11 7.7
6/27/2016 -32.86 0.0 0.5 19.4

9/20/2016 0.02 0.0 07 17.8

11/15/2016 0.00 0.0 0.0 0.0

Project No. 04204027.20
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Table 12. Landfill Gas Monitoring Results - 2016
2016 Annual Monitoring Report

Olympic View Sanitary Landfill, Kitsap County, Washington

e b Date Pressure | 114 (% vol.) | CO2 (% vol) | 02 (% vol.)
(in. H,0)
GP-135 | 3/24/2016 -0.05 0.0 3.3 16.7
6/27/2016 0.00 0.0 2.8 18.5
9/20/2016 0.01 0.0 1.8 18.5
11/15/2016 -0.02 0.0 3.0 16.6
GP-13M | 3/24/2016 20.21 0.0 33 15.9
6/27/2016 0.05 0.0 2.4 17.5
9/20/2016 0.00 0.0 25 17.9
11/15/2016 -0.07 0.0 2.6 17.8
GP-13D | 3/24/2016 -0.03 0.0 2.1 18.5
6/27/2016 0.05 0.0 0.3 20.6
9/20/2016 0.00 0.0 0.1 21.1
11/15/2016 -0.07 0.0 0.2 207
GP-14 3/24/2016 0.01 0.0 48 4.9
6/27/2016 -0.01 0.0 5.8 8.0
9/20/2016 -0.01 0.0 2.0 15.8
11/15/2016 0.04 0.0 5.6 8.2
GP-15 3/24/2016 0.38 0.1 43 0.0
6/27/2016 11.39 0.0 3.3 7.0
9/20/2016 0.00 0.0 3.0 16.8
11/15/2016 2.24 1.3 6.6 0.0
GP-16 3/24/2016 20.03 0.0 2.4 17.6
6/27/2016 -0.01 0.0 2.5 18.5
9/20/2016 0.00 0.0 2.0 18.8
11/15/2016 -0.071 0.0 1.5 17.3
Notes:

— Readings not reported: screened interval submerged

Project No. 04204027.20
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Figure 5. Historical Groundwater Elevations
2016 Annual Monitoring Report

Olympic View Sanitary Landfill, Kitsap County, Washington
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Figure 7. Leachate Generation (2007 - 2016)
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington
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Figure 8. Barometric Pressure during LFG Migration Monitoring — November 2016
2016 Annual Monitoring Report
Olympic View Sanitary Landfill, Kitsap County, Washington
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Source: Bremerton National Airport, Station KPWT
Latitude 47.5, Longitude 122.75, Elevation 482 ft-AMSL

Data Sources:

https:/ /www.wunderground.com /history /airport/KPWT/2016 /11 /13 /MonthlyHistory.ht
ml2req_city=&req_state=&req_statename=&reqdb.zip=&reqdb.magic=&reqdb.wmo=
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APPENDIX A

FOURTH QUARTER 2016
FIELD DOCUMENTATION

(FIELD DOCUMENTATION FROM Q1 THROUGH Q3 ON CD)






Environmental Consultants 2405 140" Avenue, NE 425 746-4600
and Contractors Suite 107 FAX 425 746-6747
Bellevue, WA 98005-1877 www.scsengineers.com

November 18, 2016
File No. 04204027.19

Subject: Fourth Quarter 2016 Compliance Monitoring Event
Olympic View Sanitary Landfill, Kitsap County, Washington

Sampling Event Dates: 11/14/16 through 11/17/16
Personnel: Sam Graber & Sam Adlington

NOTES/SAMPLING DECODING:

e Dedicated pumps were used for purging and sampling all wells.

e Duplicate samples were collected at MW-33C (DUP1) and MW-20 (DUP2).

e Geotech and Solinst water level meters were used to record all water level elevations.

e In addition to the monitoring wells where groundwater was collected for chemical
analysis, additional wells were monitored for groundwater level elevations. A
summary of measured water levels are included with the field documentation.

e Several well locks noted to need replacement on the site.

e This was the annual event and leachate samples were collected from the Leachate-
Influent location as well as the Barney White Toe Drain Location

e The samples were sent to TestAmerica Denver for analysis at the close of each
sampling day, except samples for low level arsenic which were held until the end of
the sampling event and provided to Analytical Resources, Inc. in Tukwila,

Washington.

Sample Date Location ID Sample ID | Comments
11/14/2016 MW-13A 1116-01
11/14/2016 MW-13B 1116-02
11/14/2016 MW-16 1116-03
11/14/2016 MW-39 1116-04
11/14/2016 MW-4 1116-05
11/14/2016 MW-43 1116-06
11/14/2016 MW-29A 1116-07
11/14/2016 MW-20 1116-08
11/14/2016 MW-20 1116-09 DuP-2
11/14/2016 MW-19C 1116-10
11/14/2016 OBWL-TD 1116-11




Q4 2016 Groundwater Monitoring Event - OVSL

Page 2

Sample Date Location ID Sample ID | Comments
11/14/2016 L-INF 1116-12
11/15/2016 MW-35 1116-13
11/15/2016 MW-34C 1116-14
11/15/2016 MW-34A 1116-15
11/15/2016 MW-36A 1116-16
11/15/2016 MW-15R 1116-17
11/15/2016 MW-2B1 1116-18
11/16/2016 MW-23A 1116-19
11/16/2016 MW-32 1116-20
11/16/2016 MW-42 1116-21
11/17/2016 MW-33A 1116-22
11/17/2016 MW-33C 1116-23
11/17/2016 MW-33C 1116-24 DUP-1
11/17/2016 MW-24 1116-25
11/22/2016 LP-LCD 1116-26




FIELD INFORMATION FORM

Site . [ g C. ‘ This Waste Management Field Information Form Is Required WARTE: MANACEHRRT
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Sample Time Rate/Unit pH Conductance (SC/EC) Temp. Turbidity D.O. e¢H/ORP DTW
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= { ] | L |11 | | L1 || | | | | | P14
Suggested range for 3 consec. readings or H-02 3% - = o 10% 25 mV Stabilize
note Permiv/State requirenents: :
Stabilization Data Figlds are Optional (i.e. complete stabilization readings for parameters required by WM, Site, or State). These fields can be used where four () field measurements are requtrea’
by State/Permit/Site. If a Data Legger or other Electronic format is used, fill in final readings below and submit electronic data separately to Site. ldy ahove are i, L,
ﬁ SAMPLE DATE pH CONDUCTANCE TEMP. TURBIDITY DO eH/ORP Other: mﬁ‘t
g (MM DD YY) (std) m @ 25°C) °C) tu) (mg/L-ppm) (mV)
a Al ] i —_
Sl lvlld | elsle) [T Tiel) Lids [ 1 loled [Tokd [LTs1d TR
= Final Field Rendings are requived (i.e. record field measuremenfs, [final stabilized readings, passive sample readings before sampling for all ficld parameters reguired by State/Permit/Site.
Sample Appearance: s [gmr Odor: Color: == Other: ol
Weather Conditions (required daily, or as conditions change): Direction/Speed: - Outlook: == Precipitation: Y or @
Specific Comments (including purge/well volume calculations if required):
7]
=
g
2
=
=}
Q
a
=
=

1 certify that sampling procedures were in accordance with applicable EPA, State, and WM protocols (if more than one sampler, all should sign):

AL

A g‘cj__ 5 3

/711\.

Sgtm 6’415/)’

! /

Date

Name Signature Company

DISTRIBUTION: WHITE/ORIGINAL - Stays with Sample, YELLOW - Returned to Client, PINK - Field Copy

TAL-8029WM (1013)



FIELD INFORMATION FORM

. . | (WS | This Waste Management Field Information Form is Required WARTE MARADRMENT
Name: z L This form is to be completed, in addition to any State Forms. The Field Form is
Site | | | | Sample ” submitted along with the Chain of Custody Forms that accompany the sample Laboratory Use Only/Lab ID:
No Point: I VF | 2] - I '_‘)l B ' containers (i.e. with the cooler that is returned to the laboratory).
Sample ID
s Ll[lulile  Dlibilel L] 423 Ly L Ll
=
g 5 PURGE DATE PURGE TIME ELAPSED HRS WATER VOL IN CASING ACTUAL VOL PURGED WELL VOLs
A (MM DD YY) (2400 Hr Clock) (hrs:min) (Gallons) (Gallons) PURGED
Note: For Passive Sampling, replace “Water Vol in Casing" and " Well Vols Purged" w/ Water Vol in Tubing/Flow Cell and Tubing/Flow Cell Yols Purged. Mark changes, record fleld data, below.
3 - Purging and Sampling Equipment. .. Dedicated: @ or | N Filter Device: or | N | 0.5 |or | | (circle orfill in)
S =
E E Purging Device C A-Submersible Pump  D-Bailer ; A-In-line Disposable C-Vacuum
2] E [/ B-Peristaltic Pump E-Piston Pump Filter Type:| | B-Pressure X-Other
== . . .
o Sampling Device C-QED Bladder Pum; F-Dipper/Bottle
< o P LL T e i PP D A-Teflon C-PVC X-Other:
~ X-Other: [ | Sample Tube Type: B-Stainless Steel D-Polypropylene
ﬁ Well Elevation Depth to Water (DTW) - 47 . Groundwater Elevation
< (atTOC) (&/ms)) (from TOC) 9 ‘\ 2|0 (site datum, from TOC) (Rt/imsl)
a
d Total Well Depth Stick Up Casing Casing
&= (from TOC) (") (from ground elevation) () D (in) Material
B Note: Total Well Depth, Stick Up, Casing Id. eic. are.optional and can be from historical data, unless vequired by Site/Permit. Well Elevation, DTW, and Groundwater Elevation must be current.
Sample Time Rate/Unit pH Conductance (SC/EC) Temp, Turbjdity D.O. e¢H/ORP DTW
(2400 Hr Clock) sl (std) (pmhos/cm@25°C) (°C) (ntu) (mg/L - ppm) (mV) (ft)
P F v 7 s
LiLiVs| (%o elels|e]l | 111710l [1LID8I L Ld 6itl| [il[1340 L]
SLi2o) | |rlleiz)=] 70l Lo | || | | Gl7g |00l | || |
=
2 H B H H i iy i RS : i f ! 1
SIS | lp] NG |5 | [2i0] [l B4 | 101 1199 ($ille L1 ]
=3
¢ ) ' - i) o : ; s f |
% RRYALY el olZ|«| | [2e| oy | 1 | | | el | DS L 1]
=l o i 1 T Y4 1 |
L1214 lol2 || 1jipd] |ies] |11 ]| b A4 | 1|
: ? 5 | 1 3 1 e : ' 1 =54
% (111317 l' '.:Hflui o o St | L gs 519 7Y
P~
= i H H § : H H H 4 H H 1
< L 28 \Y/ 201 LU LIoMI DA It 194 L 1]
ol
g 1L ¢ | .' | | | 1 1 | [ ] | 111 [ L1
< ' i | i
i | | I I | i ] I
S | | | | 1] | || BN || L 1] 1]
* i | i i 4 ¢
| P | L ] | L1 | | | I || L1 ] | 1]
Suggestedlrange for3 f:onsec. readings or 02 3% _ . - 10% Ho25mV Stabilize
note Permit/State requirements:
Stabilization Data Fields ave Optional (i.e. complete stabilization readings for parameters required by WM, Site, or State). These fields can be used where four (4} field measur are required
by State/Permit/Site. If a Data Logger or other Electronic format is used, fill in final readings below and submit electronic data separately to Site. i ¢ defroy, relg fe sl
ﬁ SAMPLE DATE pH CONDUCTANCE TEMP. TURBIDITY DO e¢H/ORP Other: -~ /' ot e
g (MM DD YY) (std) (umbos/cm @ 25°C) °C) (ntu) (mg/L-ppm) (mV) Units
[=] A . . .
=Ll Ll LTI ol ]| loled (ol [ Lelvlol 1755
= [Fiual Field Readings are requived (Z.e. record field measurements, final stabilized readings, passive sample readings before sampling for afl field parameters required by State/Permit/Site,
Sample Appearance: / {gdf Odor: - Color: - Other: —
Weather Conditions (required daily, or as conditions change): Direction/Speed: - Outlook: = Precipitation: Y or @ )

Specific Comments (including purge/well volume calculations if required):

FIELD COMMENTS

T certify that sampling procedures were in accordance with applicable EPA, State, and WM protocols (if more than one sampler, ali should sign):
(14 0b v ot AA Scq

/ /
Date

Name Signature

DISTRIBUTION: WHITE/ORIGINAL - Stays with S

Company
ple, YELLOW - Returned to Client, PINK - Field Copy

TAL-8029WM (1013)




FIELD INFORMATION FORM

e . ‘ WS L , This Waste Management Ficld Information Form is Required WARTH. MANAGEMENT
Name: ( M This form is to be completed, in addition to any State Forms. The Field Form is
Site Sample submitted along with the Chain of Custody Forms that accompany the sample Laboratory Use Only/Lab [D:
No Point: M,Ud | = | containers (i.e. with the cooler that is returned to the laboratory).
Sample ID
s L DMIIG] [ ledels| [ ] f2f L e L
By
g E PURGE DATE PURGE TIME ELAPSED HRS WATER VOL IN CASING ACTUAL VOL PURGED WELL VOLs
A (MM DD YY) (2400 Hr Clock) (hrs:min) (Gallons) (Gallons) PURGED
Note: For Passive Sumpling, replace "Water Yol in Casing” and “Well Vols Purged" w/ Water Vol in Tubing/Flow Cell and Tubing/Flow Cell Vols Purged. Mark ahanges, record field data, below.
E‘j e Purging and Sampling Equipment . .. Dedicated: @r N Filter Device: La or | N 0.45u | or p (circle or fill in)
B
5 E Purging Device C A-Submersible Pump  D-Bailer _q A-In-line Disposable C-Vacuum
5 E C B-Peristaltic Pump E-Piston Pump Filter Type: / B-Pressure X-Other
| . .
o Sampling Device C-QED Bladder Pum F-Dipper/Bottle
g & : L~ & P PP D A-Teflon C-PVC X-Other:
= X-Other: | ] Sample Tube Type: B-Stainless Steel D-Polypropylene
ﬁ Well Elevation Depth to Water (DTW) 5 q o Groundwater Elevation
g (at TOC) (frmst)  (from TOC) 3 (0) (site datum, from TOC) (ft/msl)
ﬂ Total Well Depth Stick Up Casing Casing
& (from TOC) (1) (from ground elevation) (ft) D (in) Material
B Note: Total Well Depth, Stick Up, Casing Id. ete. are optional and can be from historical data, unless required by Site/Permit. Well Elevation, DTW, and Groundwater Elevation musi be current.
Sample Time Rate/Unit pH Conductance (SC/EC) Temp. Turbidity D.O. e¢H/ORP DTW
(2400 Hr Clock) L (std) (pmhos/cm@25°C) (°C) (ntu) (mg/L - ppm) (mV) (ft)
v, L | e 0 " Y
L121Z18| [3%e |w | L IZlo] |lle5? L Ll Zled il Yo Ll
- £ i 1€ ! H P e d |
YALATS | ]2 ] 1 11| b3 || oo LI |
(Ae” | |3 H |96y L L 1] Dzl [Li3zd L1
i i ? H 1 : -
(172139 | e i 9y |11 1| DUz U L 1]

ezt |

19462

16 19/

1111458

|7 lod

[ M9 ‘T

1916
[9]91

/
[
Ldes L

3130
350
3iSio|
3iSio

[ 1 | 1

S | [

STABILIZATION DATA (Optional)

I
| 1§

(11| [

Lt ] |

Suggested range for 3 consec. readings or

+-02

+-3%

- 10%

+-25mV Stabilize

note Permiv/State requirements:

f (i.e. complete stabilization readings for parameters required by WM, Site, or State). These fields can be used where four (4) field measurements are :u;mred

by State/Permit/Site. [f a Data Logger or other Electronic format is used, fill in final readings below and submit electronic data separately io Site. [fm i, Tisrg i,
ﬁ SAMPLE DATE pH CONDUCTANCE TEMP. TURBIDITY DO e¢eH/ORP Other: 'z'z." "'ﬁ
= (MM DD YY) (std) mlios/em @ 25°C) (°C) tu) (mV) Unit
2D b [ Islgld [T Tilelo] | Ll 2l Tl [Blsldl )
& Final Field Readings are requirved (i.e. record f eld measurements, JSinal stabilized readings, passive sample readings before sampling for all field paramaters required by State/Permit/Site.
Sample Appearance: a l dosS Odor: s Color: =3 Other:
Weather Conditions (required daily, or as conditions change): Direction/Speed: - Outlook: — Precipitation: @ ( N )
Specific Comments (including purge/well volume calculations if required):
/5]
=
z
s
>
=)
Q
=]
-
=
=

L Y,1k

I certify that sampling procedures were in accordance with applicable EPA, State, and WM protocols(ifyine sampler, all should sign):
[

St (5 alo—

<c¢§S

/ /

Date

Name

Signature

Company

DISTRIBUTION: WHITE/ORIGINAL - Stays with Sample, YELLOW - Returned to Client. PINK - Field Copy

TAL-8029WM (1013)




FIELD INFORMATION FORM

Site . | OU /7 L | This Waste Management Field Information Form Is Required WARTE M ANACEMENT.
Name: This form is to be completed, in addition to any State Forms. The Field Form is
Site | | | Sample ) submitted along with the Chain of Custody Forms that accompany the sample Laboratoty Use Only/Lab ID:
No.: Point: I/M MJ _2 | 7 ’ containers {i.e. with the cooler that is returned to the laboratory).
Sample ID
a Ll le]  Lilobslt) | fel3] L Lo e
=
g E PURGE DATE PURGE TIME ELAPSED HRS WATER VOL IN CASING ACTUAL VOL PURGED WELL VOLs
R (MM DD YY) {2400 Hr Clock) (hrs:min) {Gallons) (Gallons) PURGED
Note: For Passive Sampling, replace “Water Vol in Casing” and "'Well Vols Purged” w/ Water Vol in Tubing/Flow Cell and Tubing/Flow Cell Vols Purged. Mark changes, record field data, below.
] ¢ Purging and Sampling Equipment ... Dedicated: L@or N Filter Device:@ or | N | 045y |or| |p (circle or fill in)
™
E E Purging Device c A-Submersible Pump D-Bailer A-In-line Disposable C-Vacuum
E E C B-Peristaltic Pump E-Piston Pump Filter Type: B-Pressure X-Other
) . .
= Sampling Device C-QED Bladder Pum, F-Dipper/Bottle
2 o P | = | Q P <& D A-Teflon c-PvC X-Other:
i X-Other: | | Sample Tube Type: B-Stainless Steel D-Polypropylene
ﬁ ‘Well Elevation Depth to Water (DTW) Groundwater Elevation
g (at TOC) (tmsty  (from TOC) I ,7 | o ) (site datum, from TOC) (RUmst)
5 Total Well Depth Stick Up Casing Casing
B (from TOC) (ft) (from ground elevation) (ft) D (in) Material
3 Note: Total Well Depth, Stick Up, Casing Id. etc. are optional and can be from hstorival data, unless required by Site/Permit. Well Elevation, DTW, and Groundwater Elevation must be current.
Sample Time Rate/Unit pH Conductance (SC/EC) Temp. Turbidity D.O. eH/ORP DTW
(2400 Hr Clock) ligea (std) (umhos/cm@25°C) °C) (atu) (mg/L - ppm) (mV) (ft)
L2121 oo |elsis19 el | ILs1e] L2y L 1] ] [ |2 1Z217]o | ]
131319 253101 | 12| |2y [ 1] ] [i sl | iSlolo 1]
«
g H H H H H H H H H i 1 H f H ¥ H
|l D iyt | |=|Si31 | 1l 112145 L1 g S8 o | | |
B ]
% I | |elS1219] g M 12194 L] XBuX: iSt/jo] 111
] R H i G i HV R 1 ¢ e
g | ,éﬂ Il L 13 112 494 | | | | H Mo Silelo [ 1]
[ r H et H 14 H H | 1 1 H ¥ H H e
Z[15151 | Si3io LSS 112493 L0 3y Higio L ||
.
= ¥ 1 f i ; [ D : i : R« H : i e Py o
3 ) Bio M I St i3 | 2 89 LIS | G- Ui 7o L8 H
]
élw l | | | 1 [ | | | L1 1] | | | 1 )
- L | S I | | S | | [ | ] | |
| 4 | i ] | L 11| L | [ | | | 1 | [ 1 ]
Suggested'ra?ge for3 _consec. readings or 02 3% _ - 10% 25 mV Stabilize
note Permit/State requirements:

Stabilization Data Fields are Optional (i.e. complete stabilization readings for parameters requived by WM, Site, or State). These fields can be used where four (4) field measurements are requived
by State/Permit/Site. If a Data Logger or other Electronic format is used, fill in final readings below and submit electronic data separately to Site. [ more fields above are peeded, use separate sheet or form)

SAMPLE DATE pH

(MM DD YY) (std)
ylile] | |42

9

CONDUCTANCE
{(umhosfem (@ 25°C

@ 25°C)
[ 1[50] |

TEMP.

€0
o|sq |

TURBIDITY
(ntu)

o,

| [v]s9 |

FIELD DATA

L1
FEinal Field Readings are required

DO
(mg/L-ppm)
I

|24

eH/ORP

(mV) Unit
Ule] |

Other:. 7 ¢

35|

(i.e. record field measurements, final stabilized readings, passive sample readings before sampling for all field parameters required by State/Permit/Site.

Clear

Sample Appearance:

Odor:

Weather Conditions (required daily, or as conditions change):

Color:

Specific Comments (including purge/well volume calculations if required):

Direction/Speed:

-—

Outlook:

Other:

e

Precipitation: Y or K

FIELD COMMENTS

I certify that sampling procedures were in accordance with applicable EPA, State, and WM, protocols (if more/than one sampler, all should sign):

wA4.,1e

S aun LorabS

I AN

S¢S

/ {

Date Name

Signature
DISTRIBUTION: WHITE/ORIGINAL - Stays with Sample, YELLOW - Returned to Client. PINK - Field Copy

Company

TAL-8029WM (1013)




FIELD INFORMATION FORM

L . L J\ﬁ C l This Waste Management Field Information Form is Required WASTRMANMAGEMENT
Name: This form is to be completed, in addition to any State Forms. The Field Form is
Site Sample submitted along with the Chain of Custody Forms that accompany the sample Laboratory Use Only/Lab ID:
No.: Point: b\d |wl = J L‘I ‘ containers (i.e. with the cooler that is returned to the laboratory).
Sample ID
aoLLlfiMltle]  [ilulslal [ telsl L L) e
=
g E PURGE DATE PURGE TIME ELAPSED HRS WATER VOL IN CASING ACTUAL VOL PURGED WELL VOLs
A (MM DD YY) (2400 Hr Clock) (hrs:min) (Gallons) (Gallons) PURGED
Note: For Passive Sampling, replace “Water Vol in Casing” and "Well Vols Purged” w/ Water Vol in Tubing/Flow Cell and Tubing/Flow Cell Yols Purged. Mark changes, record field data, below.
= B Purging and Sampling Equipment. . , Dedicated: @ or | N Filter Device: é ) or | N | 045y |or| Ju (circle or fill in}
B Al
5 E Purging Device C A-Submersible Pump  D-Bailer A-In-line Disposable C-Vacuum
2] E C B-Peristaltic Pump E-Piston Pump Filter Type: B-Pressure X-Other
m Iy . . .
= Sampling Device C-QED Bladder P F-Dipper/Bottle
g =4 S |_—l S e eP D A-Teflon C-PvVC X-Other:
E = X-Other: | ! Sample Tube Type: B-Stainless Steel D-Polypropylene
ﬁ Well Elevation Depth to Water (DTW) ) Groundwater Elevation
g (at TOC) (tmsty (from TOC) L1179 jm (site datum, from TOC) (f/mst)
j Total Well Depth Stick Up Casing Casing
H  (from TOC) (fty (from ground elevation) () ID (in) Material
B Note: Total Well Depth, Stick Up, Casing Id. etc. are optional and can be from historical data, unless required by Site/Permit. Well Elevation, DTW, and Groundwater Elevation must be current.
Sample Time Rate/Unit pH Conductance (SC/EC) Temp. Turbidity D.O. eH/ORP DTW
(2400 Hr Clock) v (std) (pmhos/cm@25°C) (°C) (ntu) (mg/L - ppm) (mV) (ft)
[[MIMo] a0 | =[5 141] | ol iz 111 | e |/I/19] [ 1]
_Liivs B NI P I SR A N R N MBe| |([Zlo]o L1 |
= -
= ' -y : H i i U P H H
Sl L{kt.u Gl SRS St L1159 [ 11 Yt ji3isio | [ |
24
Sl #|Slo e S s L1l 2198 [1I13191e] | L1 |
5] H H 1 [ i B : : HI. |
= o M9 | |52 | L I | (7 Ulio | 1 1
I i Ve H i H : oY
% Siol [ (q I_H"'ﬁ . vis [0 THECEE
o
5] / H H f : i H H W
< Siblk S (1119 { ok o) 141250 | 1 ]
| N l l || [ | | | | r | | L1 ]
| S [ ] |
5 1
i | i | I | ! ' f 1 : 1
7 - | || | 11| | L1 | | [ 11 |1 |
R ‘ | | [ [ | | L] Ll
Suggested.range for3 _consec. readings or 02 3% - i - 10% Ho25mV Stabilize
note Pcrm-l-’Slnu: requirements:

i (i.e. complete stabilization readings for parameters required by WM, Site, or State). These fields can be used wherefaur (4) field measurements are rm'}.'nmd

by State/Permit/Site. If a Data Logger or other Electronic format is used, fill in final readings below and submit electronic data separately to Site.

i 4 [ or

ﬁ SAMPLE DATE pH CONDUCTANCE TEMP TURBIDITY DO eH/ORP Other: _‘éLﬂ;z_g_

g (MM DD YY) (std) mhos/em @ 25°C ) (mg/L-ppm) ni

=} .

2l ilef [ slofe] [ ] | ool ifiled [ [Tibd [Tokd Lifdelol | ERE]

= (i.e. record field measurements, final stabilized readings, passive sample readings before sampling for allfeldparameters required by State/Pormit/Site. i
Sample Appearance: c (dél v Odor: B Color: — Other: ™
Weather Conditions (required daily, or as conditions change): Direction/Speed: - Outlook: = Precipitation: Y or (E )
Specific Comments (including purge/well volume calculations if required):

n

[

2

=

=

=}

Q

a

=

E

I certify that sampling procedures were in accordance with applicable EPA, State, and W

protocols (if more th:
L 1M 16 Sun  brmbor 41\ L

one sampler, all should sign):

s<§

/ /

Date Name Signature

Company

DISTRIBUTION: WHITE/ORIGINAL - Stays with Sample, YELLOW - Returned to Client. PINK - Field Copy

TAL-8029WM (1013)



FIELD INFORMATION FORM

O\)‘ 5 { J This Waste Manugement Field Information Form is Required WARTE SANACGHMENT
This form is to be completed, in addition to any State Forms. The Field Form is
Laboratory Use Only/Lab ID:

Site
Name:

Site Sample
No.: Point:

t submitted along with the Chain of Custody Forms that accompany the sample
M w = ‘ % containers (i.e. with the cooler that is returned to the laboratory).

Sample ID
ao LLL[ulile] [l LIt L ety Ll
=
g PURGE DATE PURGE TIME ELAPSED HRS WATER VOL IN CASING ACTUAL VOL PURGED WELL VOLs
A (MM DD YY) (2400 Hr Clock) (hrs:min) (Gallons) (Gallons) PURGED
Note: For Passive Sampling, replace “Water Vol in Casing ™ and " Well Vols Purged" w/ Water Vol in Tubing/Flow Cell and Tubing/Flow Cell Vols Purged, Mark changes, record field data, below.
5" o Purging and Sampling Equipment . . . Dedicated: QY‘I or | N Filter Devlce@ or | N | 0450 |or| | u (circle orfill in)
B
= E Purging Device C A-Submersible Pump D-Bailer A-In-line Disposable C-Vacuum
%8 g P!
s I~ L B-Peristaltic Pump E-Piston Pump Filter Type A B-Pressure X-Other
] . .
o Sampling Device 4 C-QED Bladder Pum F-Dipper/Bottle
E =4 e I_I Q P rp D A-Teflon C-PVC X-Other:
= M X.Other: ' | Sample Tube Type: B-Stainless Steel D-Polypropylene
ﬁ Well Elevation Depth to Water (DTW) Groundwater Elevation
g (at TOC) (fmsl)  (from TOC) (ft) (site datum, from TOC) (ft/msl)
ﬂ Total Well Depth Stick Up Casing Casing
B (from TOC) (#) (from ground elevation) () ID (in) Material |
B Note: Total Well Depth, Stick Up, Casing Id. etc. are optional and can be from historical data, unless required by Site/Permit. Well Elevation, DTW, and Groundwater Elevation must be current,
Sample Time Rate/Unit pH Conductance (SC/EC) Temp. Turbidity D.O. ¢H/ORP DTW
(2400 Hr Clock) . (std) (nmhos/cm@25°C) (°C) (ntu) (mg/L - ppm) (mV) (ft)

Ll s3] [ |25 5e] 1 | Hi2| 2 W Pleve | 531 | 1Bio] | —
Lt L (X3l 10 A U264 |1 162 B Ly S| |t
| | | |»lei @] | 13 ket | | 2R | 242 [LUis ¢ | T
4 | e l&lblle] L1 DS 112kl | 1 VS | 206 |is2l | T
2 J Lis s oA 2| itisds | r2ag sy #+ 1TTT
5 ; A ies L L i3] L2 | Yy o 23D [Lisel9] | =
1518 | FE1)s) L% L2 | i LAY {158 | T
| § i 1| Ll | 1 L 10 |1 | 1] !

LY

LA

STABILIZATION DATA (Optional)

L] | I S [ [ | ] | | | | [ | [ 1 ]
3 1 { 1 1 | ' | 1
L& | 1 | Ll [ | I [ | L | | | [ |
Suggestedlrange for3 .consec. readings or 0.2 3% = = e 10% Ho25mY Stabilize
note Permit/State requiremenits:
Stubilization Data Flelds ave Optional (i.e. complete stabilization readings for parameters required by WM, Site, or State). These fields can be used where four () field measurements are required
by State/Permit/Site. If a Data Logger or other Electronic format is used, fill in final readings below and submit electronic data separately to Site. o, tt ary 1 - for,
ﬁ SAMPLE DATE pH CONDUCTANCE TEMP. TURBIDITY DO eH/ORP Other: 1 W&
é (MM DD YY) (std) (umbos/cm @ 25"C) (mtu) ]
a T .~ | ’ 1 -
Ll bl | lel3lel (TR aleb | | Rl [T2f Lislelel [Tkl
= Wﬂgﬂmﬂm (i.e. record field measurements, Sfinal stablllzed readings, passive sample readmgs before sampling for all field parameters required by State/Permit/Site.
Sample Appearance: CLEAR Odor: ——y— Color: L1 ﬂﬂﬂﬁ' 5 €. Other:
Weather Conditions (required daily, or as conditions change): Direction/Speed: Outlook: c',! !',Q;'A_b""r" Precipitation: Y or( N\{

Specific Comments (including purge/well volume calculations if required):

DT oBstroc7ey AT 28,3 reom Tol.

Oc} WL oy 3K SO0 ime HNC 151 ﬁL'T_é_,_l%g)'j . [ X900 Us S0y Ameéra

FIELD COMMENTS
~
L4
Q;

1 certify that sampling procedures were in accordance with applicable EPA, State, and W .71‘01:015 (if more th e Spmpler, all should sign):
RN CWATS SAm ADL NG Tond z' $LS ENEH &GRS
/ / L__,)

Date Name Signature r;.l/ Company
DISTRIBUTION: WHITE/ORIGINAL - Stays with Sample, YELLOW - Returned to Client. PINK - Field Copy

TAL-8029WM (1013)



FIELD INFORMATION FORM

—

Site . L OV /ﬁ L | This Waste Management Field Information Form ks Require WABTE MANAGHVIMNT.
Name: = This form is to be completed, in addition to any State Forms. The Field Form is
Site Sample y submitted along with the Chain of Custody Forms that accompany the sample Laboratory Use Only/Lab ID:
P 4 1 r
No.: Point: i'“ LU iz} 1 "\ containers (i.e. with the cooler that is returned to the laboratory).
Sample ID
aolililul el [ilefele] [ 4] ] L L L
=
g E PURGE DATE PURGE TIME ELAPSED HRS WATER VOL IN CASING ACTUAL VOL PURGED WELL VOLs
A (MM DD YY) (2400 Hr Clock) (hrs:min) (Gallons) (Gallons) PURGED
Note: For Passive Sampling, replace " Water Vol in Caxing" and “Well Vols Purged" w/ Water Vol in Tubing/Flow Cell and Tubing/Flow Cell Vols Purged, Mark changes, record field data, below.
5 . Purging and Sampling Equipment. ., Dedicated: d Y |3)r N ] Filter Devicc@ur N | 045 | or | |p (circle or fill in)
% E Purging Device | A-Submersible Pump  D-Bailer A A-In-line Disposable C-Vacuum
&z B-Peristaltic Pump E-Piston Pump Filter Type: B-Pressure X-Other
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o Sampling Device C-QED Bladder Pum F-Dipper/Bottle
g g e LC | ce P Bp Yo | Aefon c-PVC X-Other:
o M X-Other: | Sample Tube Type: B-Stainless Steel D-Polypropylene
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& (from TOC) (n (from ground elevation) (ft) D (in) Material
B Note: Total Well Depth, Stick Up, Casing Id. ete. are optional and can be from historical data, unless requived by Site/Permit. Well Elevation, DTW, and Groundwater Elevation must be current.
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Suggested range for 3 consec. readings or .02 3% o = o 10% 225 my Stabilize

note Permit/State requirements:

St : (i.e. complete stabilization readings for parameters required by WM, Site, or State). These fields can be used where four (4) Jield measurements are required
by State/Permit/Site. If a Data Logger or other Electronic format is used, fill in final readings below and submit electronic data separately to Site, : fig Vi nieded, s rate sheet o,
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B Einal Field Readings are required (i.e. record field measurements, final stabilized readings, passive sample readings before sampling for alf field parameters required by State/Permit/Site. )
Sample Appearance: e Odor! e Color: e Other:
Weather Conditions (required daily, or as conditions change): Direction/Speed: Outlook: OVERLHST Precipitation: Y or< 5
Specific Comments (including purge/well volume calculations if required):
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I certify that sampling procedures were in accordance with applicable EPA, State, and
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DISTRIBUTION: WHITE/ORIGINAL - Stays with Sample, YELLOW - Returned to Client. PINK - Field Copy
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FIELD INFORMATION FORM

- . l C)\[ 6'('_ J This Waste Management Field Information Form is Required WABTE MANACHMENT

Name: This form is to be completed, in addition to any State Forms. The Field Form is

Site Sample . submitted along with the Chain of Custody Forms that accompany the sample Laboratory Use Only/Lab ID:
No.: Point: n\ ! = Z‘ (&7 containers (i.e. with the cooler that is returned to the laboratory).
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