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CONSULTING

May 28, 2019

Alexis McKinnon

Solid Waste Specialist
Kitsap County Public Works
Solid Waste Division

604 Division Street, MS-27
Port Orchard, WA 98366

Re: First Quarter 2019 Environmental Monitoring Report, Hansville Landfill, Kitsap
County, Washington

Project No. 160423-05.1
Dear Alexis:

This quarterly report summarizes the results of environmental monitoring conducted at the
Hansville Landfill (Site) during the first quarter of 2019, and was prepared by Aspect Consulting,
LLC (Aspect) on behalf of Kitsap County Public Works Solid Waste Division and Waste
Management of Washington (WMW). Ongoing environmental monitoring at the Site supports the
selected remedy of natural attenuation of groundwater with enhanced monitoring and institutional
controls that was established under Amended Consent Decree No. 95-2-03005-1 (August 5, 2011).
The data sets presented in this letter report were collected in accordance with the Site Cleanup
Action Plan (CAP; Ecology, 2011) and the “Compliance Monitoring Plan with Sampling &
Analysis Plan and Quality Assurance Plan” (SCS, 2011; herein referred as Compliance Monitoring
Plan), except where otherwise noted.

Conditions monitored at the Site during the first quarter of 2019 were consistent with historical
trends showing improvements in protection of human health and the environment recently
described in the 2018 Annual Report (Aspect, 2019). This report is organized consistent with
quarterly reporting topics listed in the Compliance Monitoring Plan (SCS, 2011), and includes:

* Site monitoring and maintenance activities, along with a discussion of any deviations from
the CAP, or required tasks not otherwise documented in project plans.

* Landfill gas monitoring results and gas collection system adjustments.

* Determination of groundwater flow direction and gradient, including a groundwater surface
elevation contour map.

* Water quality sampling results, including tabulated field data and laboratory analyses.
Also included are time-series plots and projected trends in groundwater concentrations for selected

analytes at selected monitoring locations. Finally, this report discusses geochemical parameters as
indicators of landfill effects on groundwater and surface water.
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Kitsap County Public Works
May 28, 2019 Project No. 160423-05.1

Site Activities — First Quarter 2019

Site activities during the reporting period included environmental monitoring of landfill gas,
groundwater, and surface water. Landfill gas monitoring data are presented in Attachment A.
Groundwater elevations, a groundwater contour map, and groundwater and surface water quality
analytical results are presented in Attachment B. Summary statistics, time-series graphs, and graphs
of projected groundwater concentrations for arsenic and vinyl chloride at selected monitoring wells
are presented in Attachment C. Supporting field records, laboratory data reports, and chain-of-
custody documentation are presented in Attachment D. A chronology of on-Site monitoring
activities performed during the first quarter 2019 is provided below:

* On January 16, 2019, groundwater and surface water sampling was completed by Aspect
representatives. Groundwater and surface water samples were collected in accordance with
the Compliance Monitoring Plan (SCS, 2011).

* On January 17, January 29, and February 21, 2019, Aspect conducted system tuning of the
landfill gas system. As necessary, flow rates were adjusted to ensure capture of landfill
gasses.

* On March 21, 2019, Aspect conducted landfill gas monitoring in accordance with the
Compliance Monitoring Plan (SCS, 2011). As necessary, flow rates were adjusted to ensure
capture of landfill gasses.

Condensate Management System Improvements

Modifications to the condensate management system were completed during the first quarter 2019,
which allow collection and storage of condensate at the flare compound. An as-built schematic and
photographs are provided in Attachment E showing the components of the condensate management
system including:

* A float switch installed in the condensate riser to control the pump

* An aboveground transfer pump

* Conveyance piping with freeze protection

* A 2,500-gallon condensate storage tank
Since mid-November 2018, approximately 400 gallons of water has been collected in the tank,
translating to a collection rate of approximately 2.6 gallons per day. As needed, condensate will be

disposed in bulk by transferring to a vactor truck and disposing at a publicly owned treatment
works.

Deviations from the Compliance Monitoring Plan
There were no deviations from the Compliance Monitoring Plan (SCS, 2011) during the first
quarter 2019 landfill gas compliance monitoring.

Summary of Landfill Gas Conditions

The following sections provide a discussion of landfill gas monitoring and gas extraction system
performance. The layout of the landfill gas extraction system is shown on Figure A-1.
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Kitsap County Public Works
May 28, 2019 Project No. 160423-05.1

Landfill Gas Monitoring
The landfill gas collection system was tuned on January 17, January 29, and February 21, 2019, and
compliance monitoring of the landfill gas collection system occurred on March 21, 2019.

Measurements were made with a GEM-5000 multigas meter. Landfill gas monitoring parameters
collected for the compliance monitoring event are summarized in Table A-1, and listed below:

* Landfill gas composition measurements included methane (CHs), carbon dioxide (CO»),
oxygen (0O.), and balance gas (Balance) concentrations.

* Collection system pressure measurements included the static pressure measured before and
after any valve adjustments, reported as “initial” and “adjusted,” respectively.

* Collection system flow-rate measurements were obtained at all locations via orifice plates.
The differential pressure and gas temperature were measured to calculate flow. Table A-1
presents flow rates measured after valve adjustments, reported as “adjusted.”

Landfill Gas System Performance

During the compliance monitoring event on March 21, 2019, the flow at the blower inlet was
approximately 78 standard cubic feet per minute (scfm). Methane and carbon dioxide
concentrations at the blower inlet were approximately 3 percent by volume and 13 percent by
volume, respectively. Oxygen concentration was approximately 5 percent by volume. Well-field
optimization will continue to focus on maximizing methane and carbon dioxide collection rates.

Explosive Gas Control

Methane was not detected in any of the perimeter compliance-gas probes during the compliance
monitoring event on March 21, 2019. Carbon dioxide concentrations were less than 5 percent,
which is within the range of natural conditions.

Summary of Groundwater and Surface Water
Conditions

This section addresses groundwater and surface water conditions based on the monitoring event on
January 16, 2019. Groundwater samples were collected from six monitoring wells and surface
water samples were collected from four locations (see Figure B-1).

Groundwater Flow

Groundwater surface elevations were calculated using water levels measured January 16, 2019, and
are presented in Table B-1. Groundwater elevations ranged from 238.7 feet North American
Vertical Datum of 1988 (NAVDS88) in MW-121I to 268.8 feet NAVD88 in MW-5. The direction of
groundwater flow at the Site was to the southwest. Groundwater gradients ranged from 0.009 feet
over feet (feet/feet) in the upgradient areas, to 0.015 feet/feet further downgradient, with the
gradient steepening near the groundwater discharge area (Figure B-1). Groundwater flow
conditions were consistent with those observed during previous monitoring events.
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Groundwater and Surface Water Quality

Groundwater quality results from the first quarter 2019 are presented in Table B-2, including field
parameters, conventional parameters, dissolved metals, and volatile organic compounds. During the
reporting period, arsenic concentrations in groundwater were below the Site-specific cleanup level
of 0.005 milligrams per liter (mg/L) at all monitoring wells except MW-14 (0.0146 mg/L).
Dissolved manganese concentrations were below the Site-specific cleanup level of 2.24 mg/L.
Vinyl chloride concentrations in groundwater were below the Site-specific groundwater cleanup
level of 0.025 micrograms per liter (ug/L) at all monitoring wells except MW-6 (0.088 pg/L), MW-
121 (0.039 ng/L), and MW-14 (0.033 pg/L).

Surface water quality results from the first quarter 2019 are presented in Table B-3, including field
parameters, conventional parameters, dissolved metals, and volatile organic compounds. During the
reporting period, dissolved arsenic concentrations in surface water were below the Site-specific
cleanup level of 0.005 mg/L. Dissolved manganese concentrations were below the Site-specific
cleanup level of 2.24 mg/L. Vinyl chloride concentrations in surface water were not detected at a
reporting limit below the Site-specific cleanup level of 0.025 ug/L.

Time-Series Plots and Projected Trends

Groundwater sampling results since 2007 are shown on time-series plots for dissolved arsenic
(Figure C-1) and vinyl chloride (Figure C-2) at all compliance monitoring locations. Figure C-1
shows that dissolved arsenic concentrations in groundwater have been less than the cleanup level of
0.005 mg/L. at MW-5 (background well), MW-6, MW-7, and MW-12I. Dissolved arsenic
concentrations have historically been below the cleanup level at MW-13D except during the third
quarter 2018. Dissolved arsenic concentrations at MW-14 have historically exceeded the Site-
specific cleanup level and have been decreasing over time.

Figure C-2 shows vinyl chloride concentrations in groundwater have been less than the cleanup
level of 0.025 ng/L at MW-5 (background well), MW-7, and MW-13D. The concentrations of vinyl
chloride at MW-6, MW-12I, and MW-14 have historically exceeded the Site-specific cleanup level
and have been decreasing over time. For the first time since monitoring began, vinyl chloride
concentrations at MW-14 were below the Site-specific cleanup level during the third quarter 2018.

Figure C-3 shows time-series plots of historical and 10-year projected groundwater concentrations
for MW-6 (vinyl chloride), MW-12I (vinyl chloride), and MW-14 (arsenic and vinyl chloride). The
projected restoration time frames for vinyl chloride concentrations range from approximately 5 to
10 years. The projected restoration time frame for arsenic in groundwater at MW-14 is more than
10 years. Increasing the rate of landfill gas collection system may achieve groundwater cleanup
levels within a shorter time frame than shown on Figure C-3.

Statistical Evaluation of Groundwater Trends

There are statistically significant decreasing trends in concentrations where dissolved arsenic and/or
vinyl chloride have been detected above Site-specific cleanup levels (at monitoring wells MW-6,
MW-12I, and MW-14). Table C-1 provides results of statistical analysis for arsenic and vinyl
chloride for monitoring wells MW-6, MW-121, and MW-14. The trends are defined as “statistically
significant” because the magnitude of the Mann-Kendall Test Value (Z) was greater than the
Critical Value (which is based on the number of data points and alpha). The trends are defined as
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decreasing because the Sen’s Slopes are negative.' These statistics confirm what is visually
apparent on Figure C-3 showing historical groundwater concentrations.

The statistical analysis of groundwater data was performed in accordance with the Compliance
Monitoring Plan (SCS, 2011) for historical data collected since January 23, 2007. The program
Sanitas WQStat (ver. 9.0.34) was used to evaluate the Mann-Kendall Test and Sen’s Slope. Mann-
Kendall testing was performed to assess whether there were statistically significant trends in
groundwater concentrations using the two-tailed test (alpha = 0.05). Mann-Kendall results are
reported as an approximated normal distribution Test Value “Z” (where the number of data points
was greater than 40). Sen’s slope analysis was performed to identify the trend direction for
statistically significant trends and reflects the median of the slopes of all pairs of historical data.

Geochemical Parameters

Geochemical parameters in groundwater and surface water serve as indicators of landfill effects and
can distinguish leachate impacts from gas-to-groundwater impacts. As shown in Tables B-2 and
B-3, geochemical parameters collected at the Site include field parameters (dissolved oxygen, pH,
Redox [reduction-oxidation potential], specific conductivity, and temperature),
alkalinity/carbonate/bicarbonate, chloride, nitrate/nitrite/ammonia, sulfate, and total organic carbon.

Based on low concentrations of geochemical parameters identified as leachate indicators (such as
chloride, sulfate, alkalinity, and bicarbonate) across the Site, there appears to be little if any
leachate effect on groundwater and surface water quality. However, the downgradient monitoring
wells show lower dissolved oxygen concentrations than the upgradient well (MW-5), which is
likely caused by carbon dioxide in landfill gas coming in contact with groundwater directly beneath
the landfill. Increasing the rate of landfill gas collection may prevent carbon dioxide from
contacting groundwater, maintain background dissolved oxygen levels, and support geochemical
conditions that keeps naturally occurring arsenic immobilized.

References
Aspect Consulting, LLC (Aspect), 2019, 2018 Annual Environmental Monitoring Report, Hansville
Landfill, Kitsap County, WA, March 1, 2019.

SCS Engineers (SCS), 2011, Compliance Monitoring Plan with Sampling & Analysis Plan and
Quality Assurance Plan — Remedial Action at the Hansville Landfill, September 15, 2011.

Washington State Department of Ecology (Ecology), 2011, Cleanup Action Plan Hansville
Landfill, Kitsap County, Washington, Ecology Facility Site Identification Number: 2605,
June 2011.

!'Sen’s slope values reflect the median of the slopes of historical data pairs, and were provided in units of ug/L per
day in reports by SCS through 2016. Starting in 2017, Sen’s slope values will be provided in units of ng/L per
year, to support interpretation. For comparison, Table C-1 provides Sen’s slope values for both units.
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Limitations

Work for this project was performed for the Kitsap County Public Works (Client), and this letter
was prepared in accordance with generally accepted professional practices for the nature and
conditions of work completed in the same or similar localities, at the time the work was performed.
This letter does not represent a legal opinion. No other warranty, expressed or implied, is made.

All reports prepared by Aspect Consulting for the Client apply only to the services described in the
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the sole risk
of that party, and without liability to Aspect Consulting. Aspect Consulting’s original files/reports
shall govern in the event of any dispute regarding the content of electronic documents furnished to
others.

Sincerely,
As pect consulting, LLc

Peter S. Bannister, PE Meilani Lanier-Kamaha’o, LG
Associate Engineer Project Geologist
pbannister@aspectconsulting.com mlkamahao@aspectconsulting.com

Attachments: A — Landfill Gas Data
B — Water Quality Results
C — Groundwater Statistics and Time-Series Plots
D — Field Forms and Laboratory Reports
E — Condensate System Improvements As-Built and Photographs

cc: Phil Perley, Waste Management of Washington
Patrick Hamel, Kitsap Public Health District
Ron Timm, Washington State Department of Ecology
Sam Phillips, Port Gamble S’Klallam Tribe

V:\160423 Kitsap County Hansville Landfill\Deliverables\2019 Reports\2019Q1\Client Draft\First Quarter Monitoring Report 2019
Final_20190528.docx
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Landfill Gas Data



TABLE



Table A-1. Landfill Gas Data, First Quarter, 2019
Project No. 160423, Hansville Landfill, Hansville, WA

Methane Carbon Dioxide Oxygen Balance Static Pressure Gas Temperature Flow Rate
CH4 COo2 02 Bal (inches H20) (degrees F) (SCFM)
Location Device ID Date/Time (% by vol) (% by vol) (% by vol) (% by vol) Initial Adjusted Initial Adjusted Initial Adjusted
Blower Inlet HANSBLIN 3/21/2019 10:05 3.2 13.4 5 78.4 -4.95 -5.51 50.4 50.1 77.8 78.6
Blower Outlet HANSBLOT 3/21/2019 10:06 3.1 13.3 4.9 78.7 N/A N/A N/A N/A N/A N/A
Extraction Well 001 HANSR001 3/21/2019 12:17 7.4 14.7 0.1 77.8 -0.76 -0.76 68.3 67.2 1.1 1.1
Extraction Well 002 HANSR002 3/21/2019 12:14 1.7 14.2 4.7 79.4 -2.46 -2.46 61.7 61.7 N/A N/A
Extraction Well 003 HANSR003 3/21/2019 12:23 7.6 14.4 0 78 -1.46 -1.47 68.9 69 3.2 3.2
Extraction Well 004 HANSR004 3/21/2019 12:30 3.1 18.1 0 78.8 -1.66 -1.67 66.1 65.8 2.5 2.6
Extraction Well 005 HANSR005 3/21/2019 13:01 1.8 10.8 9.1 78.3 -0.77 -0.78 65.2 65.8 2.3 2.4
Extraction Well 006 HANSR006 3/21/2019 12:58 2.9 16.7 2.4 78 -1.07 -1.08 69.5 69.9 1.9 2.1
Extraction Well 007 HANSR007 3/21/2019 12:51 0.4 15.6 0.2 83.8 -0.54 -0.58 67.8 68.4 2.6 2.6
Extraction Well 008 HANSRO008 3/21/2019 11:51 5.1 18.3 0.1 76.5 -0.9 -0.91 58.7 58.8 1.2 1.2
Extraction Well 009 HANSR009 3/21/2019 12:00 1.6 14.9 2.7 80.8 -1.27 -1.27 72.2 72.2 N/A N/A
Extraction Well 010 HANSRO010 3/21/2019 12:04 4.6 9.4 5.7 80.3 -0.65 -0.72 61.4 60.9 0.8 0.8
Extraction Well 011 HANSR011 3/21/2019 12:08 2.8 8.5 0.1 88.6 -0.9 -0.9 60.6 60.8 0.8 0.8
Extraction Well 012 HANSRO012 3/21/2019 12:40 8.9 4.6 0 86.5 -0.84 -0.86 71.1 71.2 1 1
Extraction Well 013 HANSR013 3/21/2019 12:48 2.9 13.9 1.4 81.8 -3.01 -3.01 70.7 70.7 N/A N/A
Trench Collector TD-1 HANSTDO1 3/21/2019 9:53 2.3 20.4 0 77.3 -0.08 -0.08 58 58 15.1 13.4
Trench Collector TR-1 HANSTRO1 3/21/2019 12:55 0 14.2 4.5 81.3 -0.8 -0.79 65.3 66 2.4 2.3
Trench Collector TR-2 HANSTRO02 3/21/2019 11:55 6.7 16.6 0.3 76.4 -1.17 -1.17 59.9 59.9 N/A N/A
Trench Collector TR-3 HANSTRO3 3/21/2019 12:11 0 0.1 20.9 79 -1.03 -1.03 63.8 63.8 N/A N/A
Trench Collector TR-4 HANSTRO04 3/21/2019 12:33 1 18 0.1 80.9 -0.84 -0.83 65.4 66.3 2.6 2.7
Trench Collector TR-5 HANSTRO05 3/21/2019 12:37 0.4 0.3 19.8 79.5 -1.16 -1.16 715 715 N/A N/A
Trench Collector TR-6 HANSTRO06 3/21/2019 12:44 7.6 15.2 0.5 76.7 -0.95 -0.95 67.6 67.6 N/A N/A
Trench Collector TR-7 HANSTRO7 3/21/2019 12:27 7.1 15.8 0.6 76.5 -0.93 -0.93 61.9 61.9 3.7 3.4
Native Soil Extraction Well 1 Shallow HANSNO1S 3/21/2019 11:16 0 1.4 19.7 78.9 -0.45 -0.45 62 62 0 0
Native Soil Extraction Well 1 Deep HANSNO1D 3/21/2019 11:13 0 1.1 20.2 78.7 -1.52 -1.52 61.3 61.3 0 0
Native Soil Extraction Well 2 Shallow HANSNO2S 3/21/2019 11:22 0 1.4 19.9 78.7 -0.34 -0.34 68.2 68.2 0 0
Native Soil Extraction Well 2 Deep HANSNO2D 3/21/2019 11:20 0 1.4 19.9 78.7 -0.69 -0.69 68.2 68.2 0 0
Native Soil Extraction Well 3 Shallow HANSNO3S 3/21/2019 11:28 0 0.1 20.9 79 -0.23 -0.23 66.7 66.7 0 0
Native Soil Extraction Well 3 Deep HANSNO3D 3/21/2019 11:25 0 0.1 20.9 79 -0.29 -0.29 67.8 67.8 0 0
Native Soil Extraction Well 4 Shallow HANSNO04S 3/21/2019 11:35 0 0.1 20.8 79.1 -0.02 -0.02 71.4 71.4 0 0
Native Soil Extraction Well 4 Deep HANSNO04D 3/21/2019 11:32 0 0.1 20.8 79.1 -0.02 -0.02 69.1 69.1 0 0
Native Soil Extraction Well 5 Shallow HANSNO5S 3/21/2019 11:41 0 0.1 20.9 79 -0.26 -0.26 66.2 66.2 0 0
Native Soil Extraction Well 5 Deep HANSNO5D 3/21/2019 11:38 0 0.1 20.8 79.1 -0.22 -0.22 67.6 67.6 0 0
Gas Probe 1 HANSGPO1 3/21/2019 10:16 0 0.8 20.5 78.7 -0.1 -0.1 50.5 50.5 0 0
Gas Probe 2 Shallow HANSGP2S 3/21/2019 10:33 0 0.1 21.1 78.8 0.02 0.02 53.1 53.1 0 0
Gas Probe 2 Middle HANSGP2M 3/21/2019 10:30 0 0.9 19.8 79.3 -0.45 -0.45 53.1 53.1 0 0
Gas Probe 2 Deep HANSGP2D 3/21/2019 10:28 0 0.1 21.1 78.8 -0.72 -0.72 53.3 53.3 0 0
Gas Probe 3 HANSGP03 3/21/2019 10:41 0 1.1 20.4 78.5 0.06 0.06 51.8 51.8 0 0
Gas Probe 4 HANSGP04 3/21/2019 11:10 0 1.6 20.1 78.3 0.01 0.01 60.3 60.3 0 0
Gas Probe 5 HANSGP05 3/21/2019 11:44 0 0.1 20.9 79 0.07 0.07 62.8 62.8 0 0
Gas Probe 6 HANSGP06 3/21/2019 9:58 0 0.1 20.6 79.3 -0.18 -0.18 48.5 48.5 0 0
Gas Probe 7 HANSGPO7 3/21/2019 10:51 0 0.1 21.2 78.7 0.02 0.02 52.6 52.6 0 0
Notes
Flow rates measured using orifice plates (where installed).
N/A = indicates parameter not measured.
inches H20 = inches water column
degrees F = degrees Fahrenheit
SCFM = standard cubic feet per minute
Aspect Consulting Table A-1
5/28/2019 First Quarter 2019 Environmental Monitoring Report
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Water Quality Results
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Table B-1. Water Level Elevations
Project No. 160423, Hansville Landfill, Hansville, WA

Top of Casing | Screen Elevation Water Level

Ground Elevation Elevation (ft NAVD88) Depth to Water Elevation

Well (ft NAVD88) (ft NAVD88) Top Bottom (ft) (ft NAVD88)
MW-5 363.7 366.9 244 234 98.10 268.8
MW-6 332.0 332.7 260 245 72.58 260.1
MW-7 344.3 346.0 259 244 83.55 262.5
MW-12] 245.6 248.1 217 207 9.39 238.7
MW-13D 258.1 260.4 205 195 10.38 250.0
MW-14 338.6 341.1 262 247 79.50 261.6

Notes
Depths to water collected January 16, 2019.
Elevations relative to North American Vertical Datum of 1988 (NAVD88).

ft - feet
Aspect Consulting Table B-1
5/28/2019 First Quarter 2019 Environmental Monitoring Report
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Table B-2. Groundwater Quality Results
Project No. 160423, Hansville Landfill, Hansville, WA

Location MW-5 MW-6 MW-7 MW-12] MW-13D MW-14
Date 01/16/2019 01/16/2019 01/16/2019 01/16/2019 01/16/2019 01/16/2019
Site Cleanup
Parameter Units Level

Field Parameters
Dissolved Oxygen mg/L 8.82 0.32 1.36 0.47 0.17 0.51
pH pH units 7.36 714 6.59 7.33 7.65 713
Oxidation Reduction Potential mV 100.9 144.4 79.9 96.4 100.1 95.1
Specific Conductivity uS/cm 146.8 332.7 228 147.7 184.1 205.8
Temperature deg C 10.2 12.3 9.4 9.5 10.2 10.9
Turbidity NTU 1.88 0.87 4.46 0.94 0.82 7.73
Conventional Parameters
Alkalinity mg/L 61 140 120 72 71 94
Ammonia (as N) mg/L 0.030 U 0.88 0.030 U 0.063 0.030 U 0.030 U
Bicarbonate mg/L 61 140 120 72 71 94
Carbonate mg/L 50U 50U 50U 50U 50U 50U
Chloride mg/L 1.6 7.0 1.0U 1.9 5.1 3.8
Nitrate (as N) mg/L 4.01 0.753 0.331 0.100 U 0.100 U 0.124
Nitrite (as N) mg/L 0.100 U 0.246 0.100 U 0.100 U 0.100 U 0.100 U
Sulfate mg/L 8.3 25 24 4.0 17 11
Total Organic Carbon mg/L 1.0U 1.6 1.9 3.0 1.0U 1.9
Dissolved Metals
Arsenic mg/L 0.005 0.00207 0.00171 0.00127 0.00230 0.00473 0.0146
Manganese mg/L 2.24 0.0010 0.4 0.0010 U 0.031 0.0065 1.6
Volatile Organic Compounds (detected only)
1,2-Dichloroethene (total) ug/L 20U 20U 20U 20U 20U 2.5
cis-1,2-Dichloroethene ug/L 1.0U 1.0U 1.0U 1.0U 1.0U 2.5
Vinyl Chloride ug/L 0.025 0.020 U 0.088 0.020 U 0.039 0.020 U 0.033
Notes
Samples were collected on January 16, 2019. uS/cm = microSiemens per centimeter
Bold - Detected deg C = degrees Celcius
Shaded - Exceeded Site Cleanup Level NTU = Nephelometric Turbidity Units
U - Not detected at or above reporting limit mg/L = milligram per liter
mV = millivolts pg/L = microgram per liter
Aspect Consulting Table B-2
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Table B-3. Surface Water Quality Results

Project No. 160423, Hansville Landfill, Hansville, WA

Location SW-1 Sw-4 SW-6 SW-7
Date 01/16/2019 01/16/2019 01/16/2019 01/16/2019
Site Cleanup
Parameter Units Level

Field Parameters
Dissolved Oxygen mg/L 11.19 10.39 10.34 11.81
pH pH units 7.3 7.76 7.36 7.54
Oxidation Reduction Potential mV 108.8 102.7 85 94.3
Specific Conductivity uS/cm 167.3 307.7 105.8 124.9
Temperature deg C 8.6 6.6 4.9 6.2
Turbidity NTU 1.73 2.62 6.19 4.63
Conventional Parameters
Alkalinity mg/L 66 140 42 43
Ammonia (as N) mg/L 0.030 U 0.030 U 0.039 0.030 U
Bicarbonate mg/L 66 140 42 43
Carbonate mg/L 50U 50U 50U 50U
Chloride mg/L 4.0 12 3.7 3.7
Nitrate (as N) mg/L 1.79 0.877 0.194 1.47
Nitrite (as N) mg/L 0.100 U 0.100 U 0.100 U 0.100 U
Sulfate mg/L 10 17 5.8 7.8
Total Organic Carbon mg/L 2.8 10 21 9.8
Dissolved Metals
Arsenic mg/L 0.005 0.00160 0.00200 0.00259 0.00111
Manganese mg/L 2.24 0.0020 0.051 0.051 0.0023
Volatile Organic Compounds (detected only)
1,2-Dichloroethene (total) ug/L 20U 20U 20U 20U
cis-1,2-Dichloroethene ug/L 1.0U 1.0U 1.0U 1.0U
Vinyl Chloride ug/L 0.025 0.020 U 0.020 U 0.020 U 0.020 U
Notes

Samples were collected on January 16, 2019.
Bold - Detected

Shaded - Exceeded Site Cleanup Level

U - Not detected at or above reporting limit
mV = millivolts

MS/cm = microSiemens per centimeter
deg C = degrees Celcius

NTU = Nephelometric Turbidity Units
mg/L = milligram per liter

pg/L = microgram per liter

Aspect Consulting Table B-3

5/28/2019 First Quarter 2019 Environmental Monitoring Report
V:\160423 Kitsap County Hansville Landfil\Deliverables\2019 Reports\2019Q1\Final\Attachment B\Tables B2 and B3 - WQ Results Q1 2019.xIsx Page 1 of 1
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Table C-1. Statistical Analysis
Project 160423, Hansville Landfill, Hansville, WA

Dissolved Arsenic Statistical Results

Mann-Kendall Test’ Sen's Slope
Statistical | Test Value,| Critical Number of Statistical (ug/L (ug/L
Well Trend' z Value data points, n| Significance per day) per year)
MW-5 -3 - - - - - -
MW-6 - - - - - - -
MW-7 - - - - - -
MW-12I - - - - - - -
MW-13D - - - - - -
MW-14 Decreasing -6.7 -1.96 48 Yes -3.4E-06 -0.0012
Vinyl Chloride Statistical Results
Mann-Kendall Test’ Sen's Slope
Statistical | Test Value,| Critical Number of Statistical (ug/L (ug/L
Well Trend' Y4 Value data points, n| Significance per day) per year)
MW-5 -3 - - - - -
MW-6 Decreasing -6.1 -1.96 49 Yes -7.0E-05 -0.025
MW-7 - - - - - -
MW-12| Decreasing -7.0 -1.96 49 Yes -1.1E-04 -0.039
MW-13D - - - - - -
MW-14 Decreasing -8.1 -1.96 49 Yes -1.1E-04 -0.039
Notes

1 - The Statistical Trend indicates:
"Non-significant" if the magnitude of the Test Value is less than the Critical Value,
"Increasing" if the magnitude of the Test Value is greater than the Critical Value and the Sen's Slope is positive, or
"Decreasing" if the magnitude of the Test Value is greater than the Critical Value and the Sen's Slope is negative.
2 - Mann-Kendall tests were performed with alpha = 0.05 (95% confidence level).
For N>40, Mann-Kendall uses an approximation of a normal distribution, represented by Test Value Z.
For N<=40, Mann-Kendall scores are reported as Test Value S.
3 - "--" Indicates most recent groundwater concentrations were below the Site-specific cleanup level.

ug/L - micrograms per liter

Aspect Consulting Table C-1

5/28/2019 First Quarter 2019 Environmental Monitoring Report
V:\160423 Kitsap County Hansville Landfil\Deliverables\2019 Reports\2019Q1\Final\Attachment C\2019 Q1 Table C-1 Statistical Analysis Results.xIsx 1 0of 1
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NAspect s WS~ D//6/9

GROUNDWATER SAMPLING RECORD weLL NumBer: MW-5 Page: / of (
Project Name: _____ Hansville Landfill Project Number: 160423
Date: V/16/19 rs— Starting Water Level (ft TOC): &/ 2.
Sampled by: NHe Casing Stickup (ft):
Measuring Point of Well; T ol Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = _{LXgah)
Casing volumes: 3/4"= 0.02 gpf 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"= 0.09 Lpf 2" = 0.62 Lpf 4" =2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: 0. :_g’_’sicf":m Stable na +3% +10% £04  £10mV  £10%
Time 3;;“;'6 Purge Rate ‘C;avt:{ Temp. Coﬁgﬁg::fwe Dg:g;f]d pH ORP | Turbidity Comments
(galor L) % () (C) (uSfem) (mg/L) (mv) (NTU)
(3¢9 ’ Stard
1354 -1 1951 9.0 [59.2 [e. QB [La[lo7.(] 452
/257 791 19.9 1 $€.( 16.07 [b.64]/0t.9]3.53
[4oH 99.1 103 |I%e.0 |9 g3 [q1( [b2.5[d22
109 P8 0.2 g6 g [ 729 [ 1.2¢ 000,912,497
%Y g9\ (62| (46 K| 8. 7.35](20.8|2,27
1417 991 (0.2 | (ye¥| 8.C0| 025 /000 | /83
[420 1 Lo | 468 9. €2] %% [10D.9[ /.98 |Sempll
Total Gallons Purged: / i ‘T Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance
~ Turbidity & Remarks
Lmln) Color Sediment
[¢25 | S0 Auth l V| syl el
Jo0 oly | v | v
G0 | poly L L MV N
4D Vo | 6 | M | Hed
§00 2oty a Y Uz
A0 | puly ] Yy | &
METHODS X
Parameters measured with (instrument model & serial number): W‘)}Q ‘(‘5 I
Purging Equipment: PEVI:CA'TED BLapPER Decon Equipment: ALC + HL )
Disposal of Discharged Water: ONMSITTE

Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Field Data\WQ Sampling\Groundwater Sampling Form_Hansville



hAS eCI'. Sample P i’
co NEJ LTING umeer _M4) ~ §-~ 0116/
GROUNDWATER SAMPLING RECORD WELL NumBeR: M W-6 Page:_j_of ___
“Project Name: _____Hansville Landfill Project Number: 160423
Date: __ | /16/19 Starting Water Level (t TOC): 77, §5
Sampled by: Dyl Casing Stickup (ft): 0
Measuring Point of Well; TOC Total Depth (ft TOC):
Screened Interval (f. TOC) _ Casing Diameter (inches): 14!
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"= 0.02 gpf 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample intake Depth (ft TOC): i ,T.,k?”z‘-':t.-
3/4"= 0.09 Lpf 2"=0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: o [gf’;‘:f;m Stable na +3% £10% £01  z10mV  10%
Time \C/:c;JITrﬁle Purge Rate \Il_\::’t:{ Temp. Coﬁgsggﬁce D(')s:y(:;‘éﬁd pH ORP Turbidity Comments
— (galorl) (gpm or Lpm) (ft) (°C) (uS/cm) (ma/L) (mv) (NTU}
] 0 [ 04 [RI — — —
b 53 LY 1.2 T 36,9 (077 (711 (69 ] 1.87
1£ 40 JAS 0,3 13249 [0.29 [ 113 [ 1597 0. %
JL 4§ [ 10,3 [55.3 10. 24 [ 2.9 [1D.9] .ok
SD 1SY] 0.4 133X 1037 [ 2.5 [IV7.6] (.14
[kSS 2258 4.3 [533,7[6-33 [ 7.4 M4y | -9V Samile
Total Gallons Purged: / ‘-5 Total Casing Volumes Removed:
Ending Water Level (ft TOC): ? 2-5 ‘ Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottie Type | Quantity | Filiration | Preservation Appearance
— Remarks
| Color_| oo
200 1S | qabsr I V_ 150l [deer [0X7
: i 100 Ay | V1 NV
* 15 % Ay | vl A
.. g ot | ¢ A_| He
30 T oy T [y s
350 | ooy LI Y T 1~ T3
METHODS . ] ) o
Parameters measured with {instrument model & serial number): YST 7 A«J(f : Tpf ,’a N P\@'{ / b(/ L'E - l.()b) "ll/tp"
Purging Equipment: PEPTCATEDY RBLADPPER Decon Equipment: AL + Hz0
Disposal of Discharged Water: ONsTTE
Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Field Data\wQ Sampling\Groundwater Sampling Form_Hansville



NAspect samse M1 (1 Of |4
CONEJLTING number MUU q [}b[q
GROUNDWATER SAMPLING RECORD weLL numeer: MW - F Page: | _ ofl
Sroject Name: Hansville Landfill Project Number: 160423
Date: (/16719 A Starting Water Level (t TOC):  83.55
Sampled by: N UL Casing Stickup (ft):
Measuring Point of Well: TOC Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches): Z_
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"= 0.02 gpf 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"= 0.09 Lpf 2" = 0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: 0 I_g’ﬁ‘;m Stable na + 3% £10% £01  £10mV  £10%
) Cumul. Water Specific Dissolved -
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
{galor L) 4@ or Lpm) (ft) (°C) (pS/cm) (ma/L) (mv) (NTUV)
[205~ P _ | Stat
Zlp 8353 1% [ 303 406]6.79|59.6]| B4
(2(¥ $53 194 125061739 | 6. |o2]650
220 9755 | 7. ¢ |228.9 [ /.29 [Ge2[79,5 [&¥(
(225 g5 1Y 1229.0 | ), 361 451799 44| sample
./‘
Total Gallons Purged: / vO Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance R y
= emarks
mL Color | Sedment
230 |S00 | AMBER| 4 - SULF | ¢ |~
\ooo | PoLy A - -
500 | Pocy | 4 - -
4O voa | Fb| ~ HCl
500 | PoLY | Z YE£S | NITRIC
250 | PoLY l YesS| —
METHODS
Parameters measured with (instrument model & serial number): "f/ 5 j:. Oy L
IPurging Equipment: _ D & DICATEDP BLArPLER Decon Equipment:‘f ALc + H, 0
Disposal of Discharged Water: OMS T T &
Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Field Data\WQ Sampling\Groundwater Sampling Form_Hansville



NAspect e ) ~13T= DY

CONSULTING

GROUNDWATER SAMPLING RECORD WELL NumBER: MW =12 T Page:_&_of ___
2roject Name: ____ Hansville Landfill Project Number: 160423
Date; \ / 16/14 Starting Water Level (ft TOC): ¢, 24
Sampled by: DigkJ Casing Stickup (f): '
Measuring Point of Well; TocC Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L){gah :
Casing volumes: 3/4"= 0.02 gpf 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"= 0.09 Lpf 2" =0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: oinstem  Stable na +3% £10% %01 x10mV  £10%
] Cumul. Water Specific Dissolved .
Time Volume Purge R'ate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
(Ghorly | (gpmor @’ (ft) (c) (uSfcm) (mgiL) (mv) (NTU)
Mol | O | 0.2 445 _ , — Cleor
0% G4 19.¢ 1 1%.0l0.% [72.37 4.3 | L¥s
411 $ 44 a.f [ 42,1 [0S7 12331428 | [
EiA 445 [ 0.4 [T (057 233]%5 [0.97
(43 (a5 S [ ML 7 [ O47 [ 133 %.9 | 0.9 sunpie
Total Gallons Purged: :}D Total Casing Volumes Removed:
Ending Water Level (ft TOC): r'j ¢ L/O Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance
- ! Turbidity & Remarks
m L‘ Color Sediment
Mis | e | awker | | - |l e 10,94
tooQ pely i - — |
oo | poly l
e |y [ 6 - [ |
ik Vo Ml
e Lpolg L2 | YA | pofhil
50 Fr.:“‘! | \:‘u?g o hi d
METHODS . L/
Parameters measured with (instrument model & serial number): Y\; B \?\:‘/,( ( L‘)L E' BIU/M/‘ Y ro/ .lf‘PM - Vd
Purging Equipment: P EPIECATED PRBLAPPEK Decon Equipment. AL + H. O
Disposal of Discharged Water: ONSITTE
Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Field Data\WWQ Sampling\Groundwater Sampling Form_Hansville




\AS eC'I' Sample ‘
CONBJLTING number MWAIBD‘O,MM
GROUNDWATER SAMPLING RECORD WELL NumBer: MW -13 © Page: | of |
Project Name: Hansville Landfill Project Number: 160423
Date: 1716/19 Starting Water Level (t TOC): (0. 38
Sampled by: D)/ Casing Stickup (ft):
Measuring Point of Well; TOoCO Total Depth {ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches): J "
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)gal)
Casing volumes: 3/4"= 0.02 gpf 2"=0.16 gpf "= 0.65 gpf 6" = 1.47 gpf Samme Intake Depth (ft TOC):
3/4"=0.09 Lpf 2" =0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: 0 :_‘g’;ﬂm Stable na £3% +10% £01  t10mvV  #10%
. Cumul. Water Specific Dissolved ) .
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
| (galorL) | (gpmorpmd (f) ¢C) (uSfem) (mg/L) (mv) | (NTU)
1519 0.3  |1e38 |8,7F (1715 |59 |735Z|h4 0.8
152¢ .68 10.1 |i183.% |0-35 | F£2]i05.1 |Z.81
1525 0. 3H710.2 [18§2.9 [©.19 [7.-65 |[163.3]1.38
1530 024 [10-Z |i83.9 |0.16 |7-65 |jul.5|0.9T
1635 10.68 \0.2 [1g4.1 |0.1F | 765 |l0c.] |O.82
Total Gallons Purged: al D Total Casing Volumes Removed:
Ending Water Level (ft TOC): } [9 L g S{ Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type Quantity | Filtration | Preservation Appearance
L Turbidity & Remarks
M P Color Sediment
I1SHO | 500 Jamber | [ | ~ [s8lk [eh- [0.87
(0c0 | boly i - - [
500D m\1 ( e —~
I —
4o | \pf b H( \
| _15D0 | ooly | Z |yoy | jpdrc| | o7
N [250 {_}t.\*? ] 4D - B
METHODS
Parameters measured with (instrument model & serial number): Y Sl ﬁ bD / [U/L ~ ‘K“{-, WL*L “l 3/‘_,(_ /.{./-(’1(’
Purging Equipment: PERITCAT EQ BLADDODER Decon Equipment: _ ALC. + Hz2 O
Disposal of Discharged Water: ONSITTE
Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Field Data\WQ Sampling\Groundwater Sampling Form_Hansville



NAspect e MW= 14 - ][04
CONSULTING number
GROUNDWATER SAMPLING RECORD weLL Numeer: MW - 1Y Page:_/_of / _
: Broject Name: Hanpsville Landfill _Project Number: 160423
Date: 1 /16719 (L Starting Water Level (it TOC): /4, ¢
Sampled by: ”l"’ Casing Stickup (ft): S IY
Measuring Point of Well; TOC Total Depth (ft TOC);
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"= 0.02 gpf "= 0.16 gpf 4" = 0.65 gpf " = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"= 0.09 Lpf 2" =0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: 0 f_‘éf’;ﬂ o Stable na £3% £10% £01  x10mV  £10%
. Cumul. Water Specific Dissolved .
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
(gal or L} @or Lpm) (ft) C) (uS/em) (mg/L) (mv) (NTU)
r‘j_f L},’ 0| _ Start
520 72.5 (0.9 [21n.¥ 1096|719 1939 [37C
(525 9.5 140 |74 ( |o.b( | 1%1G6.2126]
I§70 2251 i0q |25 12.52 |12 go2]2.41
, L] i — — ~
(575 M.5 (109 [208.5 | 0.5D A4 [45.7]12.5Y
(538 < i0q |2Zo5.8 [0.5(]213]95.017.73] Suucple
Total Gallons Purged: / . ,‘7 Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance
- Turbidity & Remarks
VV\L Color Sedimeym
= ;
L1605 | 6w [Mmber | -l [ deylflch
(0RO ol L - _ |
500 | oy L -
do [ b L el
yoO {,m\ Y2 PN !n‘:-l-'( W .
L5% {)0\ | \ iﬂ\ - v
METHODS
T
Parameters measured with (instrument model & serial number): D ro A ‘(/.5 P
Purging Equipment: _ EPTCATED BLAPPE K Deco'r{ Equipment ALC - + Hz.O
Disposal of Discharged Water: ONSEZTE
Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Dalta\Field Dala\WQ Sampling\Groundwater Sampling Form_Hansville




Nspect e S = (- pl1/9

CONSULTING number
ra
GROUNDWATER SAMPLING RECORD WELL NUMBER: Sw'l Page: [ of /
Project Name: Tﬂanmue_mnaﬂu Project Number: 160423
Date: 16 719 ; Starting Water Level {ft TOC):
Sampled by: j T(’ ‘/ IDWU Casing Stickup (ft):
Measuring Paint of Well: e Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"= 0.02 gpf 2" =0.16 gpf 4" = (.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"= 0.09 Lpf 2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: odnstem  Stable na +3% £10% £01  £10mV  £10%
. Cumul. Water Specific Dissolved .
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
(galorL) {gapm or Lpm) (ft) (°C) (pS/cm) (mgfl) (mv) (NTU)
0G5~ XL /493 11149 1730 [109.8 | 7. 73] 5 amyle

~

Total Gallons Purged: Total Casing Volumes Removed: W wa-t(’r“

Ending Water Level {ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance
N Turbidity & Remarks
ml Color Sediment
QS Iovy [omber [ | [ - [ 5yff | th-
1900 | poly J = =
090 (JOM t = -
go | oA | 6 [ - | H(I
520 | daw L | el | aMric
150 nvoM i AL -
METHODS
Parameters measured with (instrument model & serial number): L{ 1 R,f A
Purging Equipment: PERTSTALTIC Wh 42 Decon Equipment: A LC. + H, O
Disposal of Discharged Water: ONS T T E
Observations/Comments:
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AAspect simpie Cipf (-
| @CONSULTING number W g O,,élcj
BE (N
"|GROUNDWATER SAMPLING RECORD WELL NUMBER: SW-Y Page: [ of[ _
Project Name: ______ Hansville Landfill Project Number: 160423
Date: 1/w/14 Starting Water Level (ft TOC):
Sampled by: D W U Casing Stickup (ft):
Measuring Point of Well,  __—— Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOG)
Casing Volume __ (Rwate) (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"= 0.02 gpf 2" =0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC):
3/4"= 0.99 Lpf 2" =0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: 0_1T_‘é?;°f;,m Stable na £ 3% £10% £01  £10mV  £10%
’ Cumul. Water Specific Dissolved .
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
{galor L) {gpm or Lpm) (ft) (°C) (pS/cm) _(ImgIL) _ (mv) (NTU)
w30 6.6| 3009 | 1039 | 176 |103.712.6
Total Gallons Purged: Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance R y
— emarks
Turbidity &
Al L Color Sediment
(930 | 50 | auhe | o~ sulf “ellow b
Spv FOI% | - -
Jo | W b - U
500 o ya 9y nitre
25° | ool oy |
T I
METHODS
Parameters measured with (instrument model & serial number): "/,51 M ‘Q_,
N — e e J ot V4
Purging Equipment: PEARISTALTITC &?d Decon Equipment:  ArLC ¥ H, O
Disposal of Discharged Water: ONSIETE.
Observations/Comments:
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NAspect

Sample i i S
CONSULTING number > &/ b-0l1814
GROUNDWATER SAMPLING RECORD WELLNUMBER: SW-6 * © page:_/_ of_|
Sroject Name: Hansville Landfill Project Number: 160423
Date: 1\/16/44 Starting Water Level (ft TOC):
Sampled by: DWWV ST Casing Stickup (ft):
Measuring Point of Well;,  — ———— Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 3/4"= 0.02 gpf 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sampie Intake Depth (ft TOC):
3/4"=0.09 Lpf 2" = 0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: e e | Stble na £3% £10%  £01  £10mV  £10%
] Cumul. Water Specific Dissolved .
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
(galor L) (gpm or Lpm) (ft) {°C) (USfcm) (ma/L} (mv) INTU}
B — 3 -~
Total Gallons Purged: Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY i
Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance
Turbidity &
(‘ML) Color Sediment
A | S0 | amber l WV 150§ |etenr
1138 [i0 | pay | V] VMV
€ | poly L V| NV :
40 VDA b [+« N | HCl
{1 Tsw | ph 2 'Y | Hub,
V 250 oy i Y v
T T T T
METHODS )
Parameters measured with (instrument model & serial number): \'(J S_’—— ﬂ EV
Purging Equipment: PERTSTARLTIC Decon Equipment: _ ALC. + H20
Disposal of Discharged Water: OMNMSTTE
Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Field Data\WQ Sampling\Groundwater Sampling Form_Hansville




NAspect

CONSULTING

Sample
number

S -7 - ol

GROUNDWATER SAMPLING RECORD

WELL NUMBER: _SW-}

Page:_| of |

Project Name:

Project Number: 160423

1/16/19

Date:
Sampled by:

Starting Water Level (ft TOC):

Casing Stickup (ft):

Measuring Pointof Well.  ____——— Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x {Lpfv)(gpf) = {L)(gal)
Casing volumes: 3/4"= 0.02 gpf 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC):
3/4"=0.09 Lpf 2" =0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Criteria: 0 Ig?;ﬂm Stable na 3% £ 10% $01  £10mV  £10%
. Cumul. Water Specific Dissolved .
Time Volume Purge Rate Level Temp. Conductance| Oxygen pH ORP Turbidity Comments
{gal or L} {gpm or Lpm) (ft) {°C) (uSicm) (ma/L} (mv) {NTU}
595, b | d.g [ 18 [2SY] 443 ] Hez

Total Gallons Purged:

Ending Water Level (ft TOC):

Total Casing Volumes Removed:

Ending Total Depth (ft TOC):

SAMPLE INVENTORY

Parameters measured with (instrument model & serial number):

Time Volume Bottle Type | Quantity | Filtration | Preservation Appearance emaris
( "th Color T;::?r:gnf
I2®ISD | ambe | V b |dewlf | 483
199% QM I V] v pap
S tAy I V] WMV
| Yok b | NV | Hl
SID | poly ! V| HWD:
7 125 [ Py 1 vy ki
METHODS

\fﬁ""?‘“'ﬂ P gl 7

Purging Equipment:

PERTSTALTIC - Whi

Disposal of Discharged Water:

OMNSITT &

Decon Equipment:

ALe

H.O

Observations/Comments:

P:\Kitsap County Solid Waste\Hansville Landfill 2016\Project 160423\Data\Fisld Data\WQ Sampling\Groundwater Sampling Form_Hansville




TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 280-119289-1
Job Description: Hansville Landfill

For:
Aspect Consulting
350 Madison Ave N
Bainbridge Island, WA 98110

Attention: Ms. Meilani Lanier-Kamaha'o

Approved for release.
Betsy A Sara

Project Manager Il
1/31/2019 6:20 PM

Betsy A Sara, Project Manager |l
4955 Yarrow Street, Arvada, CO, 80002
(303)736-0189
betsy.sara@testamericainc.com
01/31/2019

The test results in this report relate only to the samples in this report and meet all requirements of NELAC, with any
exceptions noted. Pursuant to NELAP, this report shall not be reproduced except in full, without the written approval of
the laboratory. All questions regarding this report should be directed to the TestAmerica Denver Project Manager.

The Lab Certification ID# is 4025.

Reporting limits are adjusted for sample size used, dilutions and moisture content if applicable.

TestAmerica Laboratories, Inc.
TestAmerica Denver 4955 Yarrow Street, Arvada, CO 80002
Tel (303) 736-0100 Fax (303) 431-7171 www.testamericainc.com
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CASE NARRATIVE
Client: Aspect Consulting
Project: Hansville Landfill
Report Number: 280-119289-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.
This report may include reporting limits (RLs) less than TestAmerica’s standard reporting limit. The reported sample results and
associated reporting limits are being used specifically to meet the needs of this project. Note that data are not normally reported to these
levels without qualification because they are inherently less reliable and potentially less defensible than required by the latest industry
standards.

Sample Receiving

The samples were received on 01/18/2019; the samples arrived in good condition and on ice. The temperatures of the coolers at receipt
were 1.1°C, 1.4° C and 1.6° C.

Six hydrochloric preserved VOA vials for 8260C SIM Vinyl Chloride and 8260C full scan VOAs were received for all samples. However,
8260C full scan VOAs were not checked on the chain of custody. The samples were logged for all VOAs per the volume received.

Holding Times

All holding times were within established control limits.
Method Blanks

All Method Blanks were within established control limits.
Laboratory Control Samples (LCS)

The Method 8260C (batch 480-456172) LCS recovery for 1,4-Dioxane was above control limits. Because the data are considered to be
biased high and all associated samples were non-detect above the reporting limit for 1,4-Dioxane, corrective action was deemed
unnecessary.

The Method 8260C (batch 480-456209) LCS recoveries for 1,4-Dioxane, Acrolein, tert-Butyl alcohol, and Dichlorodifluoromethane were
above control limits. Because the data are considered to be biased high and all associated samples were non-detect above the reporting
limits for 1,4-Dioxane, Acrolein, tert-Butyl alcohol, and Dichlorodifluoromethane, corrective action was deemed unnecessary.

All other Laboratory Control Samples were within established control limits.
Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

The Matrix Spike and Matrix Spike Duplicate performed on a sample from another client exhibited recoveries outside control limits for
multiple Method 8260C spike compounds. Because the corresponding Laboratory Control Sample and the Method Blank sample were
within control limits, this anomaly may be due to matrix interference and no corrective action was taken.

Sample SW-7-011619 was selected to fulfill the laboratory batch quality control requirements for Method 8260C. Analysis of the
laboratory generated MS/MSD for this sample exhibited recoveries of multiple spike compounds outside control limits. In addition, the
RPD results were outside the RPD limits for 1,4-Dioxane, tert-Butyl alcohol, and Isobutanol. Because the corresponding Laboratory
Control Sample and the Method Blank sample were within control limits, this anomaly may be due to matrix interference and no corrective
action was taken.

The percent recoveries and/or relative percent difference of the MS/MSD performed on sample MW-20DD-011619 were outside control
limits for Dissolved Manganese Method 6020 because the sample concentration was greater than four times the spike amount. Because

the corresponding Laboratory Control Sample and the Method Blank sample were within control limits, no corrective action was taken.

All other MS and MSD samples were within established control limits.

Page 3 of 194 01/31/2019



Organics

The analytes Acrolein, Acrylonitrile and 2-chloroethyl vinyl ether cannot be reliably quantitated in acid preserved samples, therefore, the
reporting limits for the analytes Acrolein, Acrylonitrile and 2-chloroethyl vinyl ether are not reliable or defensible.

Metals

The Method 6020 instrument blank for analytical batch 280-444962 contained 1.2 ug/L of Dissolved Manganese which is greater than the
reporting limit (RL) of 1 ug/L, and were not reanalyzed because the samples are greater than ten times the instrument blank.

General Comments

The analyses for Method 8260C and Method 8260C SIM were performed by TestAmerica Buffalo. Their address and phone number are:
TestAmerica Buffalo

10 Hazelwood Drive, Suite 106

Amherst, NY 14228

716-691-2600

The analysis for Nitrate, Nitrite, Ortho-phosphate Method 300.0, and Dissolved Arsenic Method 200.8 were performed by ARI. Their
address and phone number are:

Analytical Resources, Inc.

4611 S.134th Place

Tukwila, WA 98168-3240

206-695-6200

Page 4 of 194 01/31/2019



EXECUTIVE SUMMARY - Detections

Client: Aspect Consulting

Job Number: 280-119289-1

Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier Limit Units Method
280-119289-1 MW-7-011619

Sulfate 24 1.0 mg/L 300.0
Total Alkalinity 120 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 120 5.0 mg/L SM 2320B
Total Organic Carbon - Average 1.9 1.0 mg/L SM 5310B
280-119289-2 MW-5-011619

Chloride 1.6 1.0 mg/L 300.0
Sulfate 8.3 1.0 mg/L 300.0
Total Alkalinity 61 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 61 5.0 mg/L SM 2320B
Dissolved

Manganese 1.0 1.0 ug/L 6020
280-119289-3 SW-1-011619

Chloride 4.0 1.0 mg/L 300.0
Sulfate 10 1.0 mg/L 300.0
Total Alkalinity 66 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 66 5.0 mg/L SM 2320B
Total Organic Carbon - Average 2.8 1.0 mg/L SM 5310B
Dissolved

Manganese 2.0 1.0 ug/L 6020
280-119289-4 MW-121-011619

Vinyl chloride 0.039 0.020 ug/L 8260C SIM
Chloride 1.9 1.0 mg/L 300.0
Sulfate 4.0 1.0 mg/L 300.0
Ammonia as N 0.063 0.030 mg/L 350.1
Total Alkalinity 72 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 72 5.0 mg/L SM 2320B
Total Organic Carbon - Average 3.0 1.0 mg/L SM 5310B
Dissolved

Manganese 31 A 1.0 ug/L 6020

TestAmerica Denver

Page 5 of 194
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EXECUTIVE SUMMARY - Detections

Client: Aspect Consulting Job Number: 280-119289-1
Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier Limit Units Method
280-119289-5 SW-4-011619

Chloride 12 1.0 mg/L 300.0
Sulfate 17 1.0 mg/L 300.0
Total Alkalinity 140 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 140 5.0 mg/L SM 2320B
Total Organic Carbon - Average 10 1.0 mg/L SM 5310B
Dissolved

Manganese 51 A 1.0 ug/L 6020
280-119289-6 MW-13D-011619

Chloride 5.1 1.0 mg/L 300.0
Sulfate 17 1.0 mg/L 300.0
Total Alkalinity 71 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 71 5.0 mg/L SM 2320B
Dissolved

Manganese 6.5 1.0 ug/L 6020
280-119289-7 SW-6-011619

Chloride 3.7 1.0 mg/L 300.0
Sulfate 5.8 1.0 mg/L 300.0
Ammonia as N 0.039 0.030 mg/L 350.1
Total Alkalinity 42 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 42 5.0 mg/L SM 2320B
Total Organic Carbon - Average 21 1.0 mg/L SM 5310B
Dissolved

Manganese 51 A 1.0 ug/L 6020
280-119289-8 SW-7-011619

Chloride 3.7 1.0 mg/L 300.0
Sulfate 7.8 1.0 mg/L 300.0
Total Alkalinity 43 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 43 5.0 mg/L SM 2320B
Total Organic Carbon - Average 9.8 1.0 mg/L SM 5310B
Dissolved

Manganese 23 1.0 ug/L 6020

TestAmerica Denver Page 6 of 194 01/31/2019



EXECUTIVE SUMMARY - Detections

Client: Aspect Consulting Job Number: 280-119289-1
Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier Limit Units Method
280-119289-9 MW-14-011619

1,2-Dichloroethene, Total 2.5 2.0 ug/L 8260C
cis-1,2-Dichloroethene 25 1.0 ug/L 8260C
Vinyl chloride 0.033 0.020 ug/L 8260C SIM
Chloride 3.8 1.0 mg/L 300.0
Sulfate 11 1.0 mg/L 300.0

Total Alkalinity 94 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 94 5.0 mg/L SM 2320B
Total Organic Carbon - Average 1.9 1.0 mg/L SM 5310B
Dissolved

Manganese 1600 A 1.0 ug/L 6020
280-119289-10 MW-6-011619

Vinyl chloride 0.088 0.020 ug/L 8260C SIM
Chloride 7.0 1.0 mg/L 300.0
Sulfate 25 1.0 mg/L 300.0
Ammonia as N 0.88 0.030 mg/L 350.1

Total Alkalinity 140 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 140 5.0 mg/L SM 2320B
Total Organic Carbon - Average 1.6 1.0 mg/L SM 5310B
Dissolved

Manganese 400 A 1.0 ug/L 6020
280-119289-11 MW-20DD-011619

1,2-Dichloroethene, Total 2.8 2.0 ug/L 8260C
cis-1,2-Dichloroethene 2.8 1.0 ug/L 8260C
Vinyl chloride 0.034 0.020 ug/L 8260C SIM
Chloride 3.9 1.0 mg/L 300.0
Sulfate 11 1.0 mg/L 300.0

Total Alkalinity 94 5.0 mg/L SM 2320B
Bicarbonate Alkalinity 94 5.0 mg/L SM 2320B
Total Organic Carbon - Average 1.8 1.0 mg/L SM 5310B
Dissolved

Manganese 1500 1.0 ug/L 6020

TestAmerica Denver Page 7 of 194 01/31/2019



METHOD SUMMARY

Client: Aspect Consulting Job Number: 280-119289-1
Description Lab Location Method Preparation Method
Matrix: Water
Metals (ICP/MS) TAL DEN SW846 6020
Preparation, Total Recoverable or Dissolved Metals TAL DEN SW846 3005A
Sample Filtration, Field FIELD _FLTRD
Anions, lon Chromatography TAL DEN MCAWW 300.0
Nitrogen, Ammonia TAL DEN MCAWW 350.1
Alkalinity TAL DEN SM SM 2320B
Organic Carbon, Total (TOC) TAL DEN SM SM 5310B
Volatile Organic Compounds by GC/MS TAL BUF SW846 8260C
Purge and Trap TAL BUF SW846 5030C
Volatile Organic Compounds (GC/MS) TAL BUF SW846 8260C SIM
Purge and Trap TAL BUF SW846 5030C
General Subcontract Method SC0056 Subcontract

Lab References:

SC0056 = Analytical Resources, Inc
TAL BUF = TestAmerica Buffalo
TAL DEN = TestAmerica Denver

Method References:
MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater"

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And lts
Updates.
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Client: Aspect Consulting

Method

METHOD / ANALYST SUMMARY

Analyst

Job Number:

280-119289-1

Analyst ID

SW846 8260C
SW846 8260C
SW846 8260C

SW846 8260C SIM

SW846 6020
SW846 6020
SW846 6020

MCAWW 300.0
MCAWW 350.1
SM SM 2320B
SM SM 5310B

TestAmerica Denver

Carroll, Nicole M
Milligan, Amanda E
Moffat, Alyssa M

Farrell, Ryan J

Diaz, Luis R
Lackey, Cara M
Trudell, Lynn-Anne M

Phan, Thu L
Pedrick, Joshua A
Barker, Scott G

Loux, Lauren P

Page 9 of 194

NMC
AEM
AMM

RJF

LRD
CML
LMT

TLP
JAP
SGB
LPL

01/31/2019



SAMPLE SUMMARY

Client: Aspect Consulting Job Number: 280-119289-1
Date/Time Date/Time
Lab Sample ID Client Sample ID Client Matrix Sampled Received
280-119289-1 MW-7-011619 Water 01/16/2019 1230 01/18/2019 0915
280-119289-2 MW-5-011619 Water 01/16/2019 1425 01/18/2019 0915
280-119289-3 SW-1-011619 Water 01/16/2019 0915 01/18/2019 0915
280-119289-4 MW-121-011619 Water 01/16/2019 1425 01/18/2019 0915
280-119289-5 SW-4-011619 Water 01/16/2019 1030 01/18/2019 0915
280-119289-6 MW-13D-011619 Water 01/16/2019 1540 01/18/2019 0915
280-119289-7 SW-6-011619 Water 01/16/2019 1130 01/18/2019 0915
280-119289-8 SW-7-011619 Water 01/16/2019 1220 01/18/2019 0915
280-119289-9 MW-14-011619 Water 01/16/2019 1605 01/18/2019 0915
280-119289-10 MW-6-011619 Water 01/16/2019 1200 01/18/2019 0915
280-119289-11 MW-20DD-011619 Water 01/16/2019 0000 01/18/2019 0915
280-119289-12 TRIP BLANK Water 01/16/2019 0000 01/18/2019 0915

TestAmerica Denver Page 10 of 194 01/31/2019



SAMPLE RESULTS

TestAmerica Denver
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Client: Aspect Consulting

Client Sample ID: MW-7-011619

Lab Sample ID: 280-119289-1
Client Matrix: Water

Job Number:

Analytical Data

280-119289-1

Date Sampled: 01/16/2019 1230
Date Received: 01/18/2019 0915

Analysis Method: 8260C

Prep Method: 5030C

Dilution: 1.0

Analysis Date: 01/23/2019 1432
Prep Date: 01/23/2019 1432
Analyte

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane (EDB)
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene, Total
1,2-Dichloropropane
1,3,5-Trichlorobenzene
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
1,4-Dioxane
2,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethyl vinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone

Acetonitrile

Acrolein

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Butyl alcohol, n-

Butyl alcohol, tert-
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodifluoromethane
Chloroethane

TestAmerica Denver

8260C Volatile Organic Compounds by GC/MS

Analysis Batch: 480-456172 Instrument ID:

Prep Batch: N/A Lab File ID:
Initial Weight/Volume:
Final Weight/Volume:

Result (ug/L) Qualifier
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Page 12 of 194

HP5973S
S0689.D
5 mL

5 mL
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-7-011619

Lab Sample ID: 280-119289-1 Date Sampled: 01/16/2019 1230
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0689.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1432 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1432

Analyte Result (ug/L) Qualifier RL
Chloroform ND 1.0
Chloromethane ND 1.0
cis-1,2-Dichloroethene ND 1.0
cis-1,3-Dichloropropene ND 1.0
Cyclohexane ND 1.0
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
Dichlorodifluoromethane ND 1.0
Dichlorofluoromethane ND 1.0
Ethyl acetate ND 1.0
Ethyl ether ND 1.0
Ethyl tert-butyl ether ND 1.0
Ethylbenzene ND 1.0
Hexachlorobutadiene ND 2.0
Hexane ND 10
lodomethane ND 1.0
Isobutanol ND 25
Isopropyl ether ND 1.0
Isopropylbenzene ND 1.0
Methacrylonitrile ND 5.0
Methyl acetate ND 25
Methyl tert-butyl ether ND 1.0
Methylcyclohexane ND 1.0
Methylene Chloride ND 1.0
m-Xylene & p-Xylene ND 2.0
Naphthalene ND 1.0
n-Butylbenzene ND 1.0
N-Propylbenzene ND 1.0
o-Chlorotoluene ND 1.0
o-Xylene ND 1.0
p-Chlorotoluene ND 1.0
p-Cymene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
Tert-amyl methyl ether ND 1.0
tert-Butylbenzene ND 1.0
Tetrachloroethene ND 1.0
Tetrahydrofuran ND 5.0
Toluene ND 1.0
trans-1,2-Dichloroethene ND 1.0
trans-1,3-Dichloropropene ND 1.0
trans-1,4-Dichloro-2-butene ND 1.0
Trichloroethene ND 1.0
Trichlorofluoromethane ND 1.0
Vinyl acetate ND 5.0
Vinyl chloride ND 1.0
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Analytical Data

Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-7-011619

Lab Sample ID: 280-119289-1 Date Sampled: 01/16/2019 1230

Client Matrix: Water Date Received: 01/18/2019 0915
8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S

Prep Method: 5030C Prep Batch: N/A Lab File ID: S0689.D

Dilution: 1.0 Initial Weight/Volume: 5 mL

Analysis Date: 01/23/2019 1432 Final Weight/Volume: 5 mL

Prep Date: 01/23/2019 1432

Surrogate %Rec Qualifier Acceptance Limits

1,2-Dichloroethane-d4 (Surr) 104 77 -120

4-Bromofluorobenzene (Surr) 101 73-120

Toluene-d8 (Surr) 105 80-120

TestAmerica Denver
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-7-011619

Lab Sample ID: 280-119289-1 Date Sampled: 01/16/2019 1230
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0689.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1432 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1432

Targeted Tentatively Identified Compounds

Cas Number Analyte Est. Result (ug/L) Qualifier
67-72-1 Hexachloroethane TIC ND
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-5-011619

Lab Sample ID: 280-119289-2 Date Sampled: 01/16/2019 1425
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0690.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1455 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1455

Analyte Result (ug/L) Qualifier RL
1,1,1,2-Tetrachloroethane ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2,2-Tetrachloroethane ND 1.0
1,1,2-Trichloro-1,2,2-trifluoroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,1-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,3-Trichloropropane ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,2-Dibromo-3-Chloropropane ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
1,2-Dichlorobenzene ND 1.0
1,2-Dichloroethane ND 1.0
1,2-Dichloroethene, Total ND 2.0
1,2-Dichloropropane ND 1.0
1,3,5-Trichlorobenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,3-Dichloropropane ND 1.0
1,4-Dichlorobenzene ND 1.0
1,4-Dioxane ND * 40
2,2-Dichloropropane ND 1.0
2-Butanone (MEK) ND 10
2-Chloroethyl vinyl ether ND 5.0
2-Hexanone ND 5.0
4-Methyl-2-pentanone (MIBK) ND 5.0
Acetone ND 10
Acetonitrile ND 15
Acrolein ND 20
Acrylonitrile ND 5.0
Benzene ND 1.0
Bromobenzene ND 1.0
Bromochloromethane ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 1.0
Butyl alcohol, n- ND 40
Butyl alcohol, tert- ND 10
Carbon disulfide ND 1.0
Carbon tetrachloride ND 1.0
Chlorobenzene ND 1.0
Chlorodifluoromethane ND 1.0
Chloroethane ND 1.0
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Client: Aspect Consulting

Client Sample ID: MW-5-011619

Lab Sample ID: 280-119289-2
Client Matrix: Water

Job Number:

Analytical Data

280-119289-1

Date Sampled: 01/16/2019 1425
Date Received: 01/18/2019 0915

Analysis Method: 8260C

Prep Method: 5030C

Dilution: 1.0

Analysis Date: 01/23/2019 1455
Prep Date: 01/23/2019 1455
Analyte

Chloroform

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Dichlorofluoromethane
Ethyl acetate

Ethyl ether

Ethyl tert-butyl ether
Ethylbenzene
Hexachlorobutadiene
Hexane

lodomethane
Isobutanol

Isopropyl ether
Isopropylbenzene
Methacrylonitrile

Methyl acetate

Methyl tert-butyl ether
Methylcyclohexane
Methylene Chloride
m-Xylene & p-Xylene
Naphthalene
n-Butylbenzene
N-Propylbenzene
o-Chlorotoluene
o-Xylene
p-Chlorotoluene
p-Cymene
sec-Butylbenzene
Styrene

Tert-amyl methyl ether
tert-Butylbenzene
Tetrachloroethene
Tetrahydrofuran
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Vinyl chloride

TestAmerica Denver

8260C Volatile Organic Compounds by GC/MS

Analysis Batch: 480-456172 Instrument ID:

Prep Batch: N/A Lab File ID:
Initial Weight/Volume:
Final Weight/Volume:

Result (ug/L) Qualifier
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Analytical Data

Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-5-011619

Lab Sample ID: 280-119289-2 Date Sampled: 01/16/2019 1425
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0690.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1455 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1455

Surrogate %Rec Qualifier Acceptance Limits
1,2-Dichloroethane-d4 (Surr) 104 77 -120
4-Bromofluorobenzene (Surr) 100 73-120
Toluene-d8 (Surr) 103 80-120
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-5-011619

Lab Sample ID: 280-119289-2 Date Sampled: 01/16/2019 1425
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0690.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1455 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1455

Targeted Tentatively Identified Compounds

Cas Number Analyte Est. Result (ug/L) Qualifier
67-72-1 Hexachloroethane TIC ND
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID:  SW-1-011619

Lab Sample ID: 280-119289-3 Date Sampled: 01/16/2019 0915
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0691.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1518 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1518

Analyte Result (ug/L) Qualifier RL
1,1,1,2-Tetrachloroethane ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2,2-Tetrachloroethane ND 1.0
1,1,2-Trichloro-1,2,2-trifluoroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,1-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,3-Trichloropropane ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,2-Dibromo-3-Chloropropane ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
1,2-Dichlorobenzene ND 1.0
1,2-Dichloroethane ND 1.0
1,2-Dichloroethene, Total ND 2.0
1,2-Dichloropropane ND 1.0
1,3,5-Trichlorobenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,3-Dichloropropane ND 1.0
1,4-Dichlorobenzene ND 1.0
1,4-Dioxane ND * 40
2,2-Dichloropropane ND 1.0
2-Butanone (MEK) ND 10
2-Chloroethyl vinyl ether ND 5.0
2-Hexanone ND 5.0
4-Methyl-2-pentanone (MIBK) ND 5.0
Acetone ND 10
Acetonitrile ND 15
Acrolein ND 20
Acrylonitrile ND 5.0
Benzene ND 1.0
Bromobenzene ND 1.0
Bromochloromethane ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 1.0
Butyl alcohol, n- ND 40
Butyl alcohol, tert- ND 10
Carbon disulfide ND 1.0
Carbon tetrachloride ND 1.0
Chlorobenzene ND 1.0
Chlorodifluoromethane ND 1.0
Chloroethane ND 1.0
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Client: Aspect Consulting

Client Sample ID:  SW-1-011619

Lab Sample ID: 280-119289-3
Client Matrix: Water

Job Number:

Analytical Data

280-119289-1

Date Sampled: 01/16/2019 0915
Date Received: 01/18/2019 0915

Analysis Method: 8260C

Prep Method: 5030C

Dilution: 1.0

Analysis Date: 01/23/2019 1518
Prep Date: 01/23/2019 1518
Analyte

Chloroform

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Dichlorofluoromethane
Ethyl acetate

Ethyl ether

Ethyl tert-butyl ether
Ethylbenzene
Hexachlorobutadiene
Hexane

lodomethane
Isobutanol

Isopropyl ether
Isopropylbenzene
Methacrylonitrile

Methyl acetate

Methyl tert-butyl ether
Methylcyclohexane
Methylene Chloride
m-Xylene & p-Xylene
Naphthalene
n-Butylbenzene
N-Propylbenzene
o-Chlorotoluene
o-Xylene
p-Chlorotoluene
p-Cymene
sec-Butylbenzene
Styrene

Tert-amyl methyl ether
tert-Butylbenzene
Tetrachloroethene
Tetrahydrofuran
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Vinyl chloride

TestAmerica Denver

8260C Volatile Organic Compounds by GC/MS

Analysis Batch: 480-456172 Instrument ID:

Prep Batch: N/A Lab File ID:
Initial Weight/Volume:
Final Weight/Volume:

Result (ug/L) Qualifier
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID:  SW-1-011619

Lab Sample ID: 280-119289-3 Date Sampled: 01/16/2019 0915
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0691.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1518 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1518

Surrogate %Rec Qualifier Acceptance Limits
1,2-Dichloroethane-d4 (Surr) 109 77 -120
4-Bromofluorobenzene (Surr) 101 73-120
Toluene-d8 (Surr) 105 80-120
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID:  SW-1-011619

Lab Sample ID: 280-119289-3 Date Sampled: 01/16/2019 0915
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0691.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1518 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1518

Targeted Tentatively Identified Compounds

Cas Number Analyte Est. Result (ug/L) Qualifier
67-72-1 Hexachloroethane TIC ND
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Client: Aspect Consulting

Client Sample ID: MW-121-011619

Lab Sample ID: 280-119289-4
Client Matrix: Water

Job Number:

Analytical Data

280-119289-1

Date Sampled: 01/16/2019 1425
Date Received: 01/18/2019 0915

Analysis Method: 8260C

Prep Method: 5030C

Dilution: 1.0

Analysis Date: 01/23/2019 1541
Prep Date: 01/23/2019 1541
Analyte

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane (EDB)
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene, Total
1,2-Dichloropropane
1,3,5-Trichlorobenzene
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
1,4-Dioxane
2,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethyl vinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone

Acetonitrile

Acrolein

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Butyl alcohol, n-

Butyl alcohol, tert-
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodifluoromethane
Chloroethane

TestAmerica Denver

8260C Volatile Organic Compounds by GC/MS

Analysis Batch: 480-456172 Instrument ID:

Prep Batch: N/A Lab File ID:
Initial Weight/Volume:
Final Weight/Volume:

Result (ug/L) Qualifier
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Analytical Data
Client: Aspect Consulting Job Number: 280-119289-1

Client Sample ID: MW-121-011619

Lab Sample ID: 280-119289-4 Date Sampled: 01/16/2019 1425
Client Matrix: Water Date Received: 01/18/2019 0915

8260C Volatile Organic Compounds by GC/MS

Analysis Method: 8260C Analysis Batch: 480-456172 Instrument ID: HP5973S
Prep Method: 5030C Prep Batch: N/A Lab File ID: S0692.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 01/23/2019 1541 Final Weight/Volume: 5 mL
Prep Date: 01/23/2019 1541

Analyte Result (ug/L) Qualifier RL
Chloroform ND 1.0
Chloromethane ND 1.0
cis-1,2-Dichloro