PACIFIC groundwater GROUP

March 26, 2018

Bill Teitzel

Lewis County Environmental Services
2025 N.E. Kresky Avenue

Chehalis, WA

Re:  Centralia Landfill Third Quarter 2017 (2017 Q3) / Dry Season Compliance
Monitoring Report

Dear Bill;

This letter report summarizes the 2017 third quarter (2017 Q3) water quality monitoring
event at the Centralia Landfill in Lewis County, Washington (Figure 1). Biannual
groundwater and surface water quality monitoring are performed during the wet (first
quarter) and dry (third quarter) seasons. Landfill gas monitoring is performed quarterly.

The Centralia Landfill (Site) is a closed municipal solid waste landfill that operated be-
tween 1958 and 1994, Cleanup activities at the landfill were completed under Cleanup
Action Plan Consent Decree C91-5100 as executed in 2001 between the Washington
State Department of Ecology (Ecology), Lewis County, the City of Chehalis, the City of
Centralia, the City of Morton, the City of Mossyrock, the Town of Pe Ell, and the City of
Vader. The final remedial action for the landfill included post-closure monitoring of
groundwater and surface water, operation and maintenance of the landfill gas control sys-
tem, and maintenance of the final landfill cover and surface water control systems. The
selected remedy also provided for institutional controls and compliance monitoring.

2017 Q3 WATER QUALITY MONITORING EVENT

Representatives of the City of Centralia performed the 2017 Q3 water quality sampling
event as described below. Analytical services were provided by Dragon Analytical La-
boratory, Inc. (DAL), in Olympia, Washington. DAL subcontracted analysis of total or-
ganic carbon (TOC) to Edge Analytical in Burlington, Washington. Both DAL and Edge
Analytical are Ecology-accredited laboratories.

MONITORING NETWORKS AND SAMPLE COLLECTION

The groundwater and surface water monitoring networks and the 2017 Q3 sampling event
are described below.
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CLEANUP LEVELS AND POINTS OF COMPLIANCE

Cleanup levels for groundwater and surface water were established in the Cleanup Action
Plan using the Model Toxics Control Act (MTCA) Method B (WAC 173-340-705),
which references Applicable, Relevant, and Appropriate Requirements (ARARS) based
on applicable state and federal laws, in addition to providing methods for calculating
cleanup levels based on toxic or carcinogenic risk. The following discussion of cleanup
levels and points of compliance summarizes information detailed in the Second Periodic
Review (Ecology, 2016).

Groundwater

Groundwater in the Upper Unit discharges to the Weyerhaeuser Ditch and Salzer Creek.
Therefore, cleanup levels for groundwater in the Upper Unit were established considering
both MTCA Method B groundwater and surface water standards. The cleanup levels in
groundwater for the Centralia Landfill are based on primary drinking water standards for
mercury and nitrate; and are based on secondary drinking water standards for chloride,
pH, sulfate, TDS, manganese, iron, and zinc. The compliance limit for arsenic in
groundwater for the Centralia Landfill, 0.5 pg/L (0.0005 mg/L), is based on the sutface
water ARAR described in the following section.

Groundwater in the Lower Unit does not discharge to surface water near the Centralia
Landfill and therefore only groundwater ARARs were used to establish cleanup levels for
this unit. The current Site cleanup levels for iron and manganese are based on federal and
state secondary maximum contaminant levels for drinking water. The Second Periodic
Review (Ecology, 2016) refers to a Site cleanup level for arsenic of 5 pg/I, (0.005 mg/L)
for groundwater in the Lower Unit, and the Cleanup Action Plan (unknown, 1999) states
this is the MTCA Method A cleanup level based on background concentrations for the
State of Washington. The Second Periodic Review (Ecology, 2016) acknowledges that if
Site background concentrations of iron, manganese, and/or arsenic are higher than clean-
up levels, then background-based alternative cleanup levels will be established. Ecology
further states that since there is only one background monitoring well completed in the
Lower Unit?, continued and expanded background monitoring is required to make this
evaluation,

The point of compliance for groundwater cleanup at the Centralia Landfill is the existing
property boundary.

2 The Second Periodic Review (Ecology, 2016) states there is only one background monitoring well com-
pleted in the Lower Unit; however, groundwater contours presented for September 2016 (Centralia Public
Works, 2016) and for this report suggest that MW-1D and MW-3D are both located upgradient of the land-
fill.
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Q3 sampling event (Figure 3), MW-2S is located downgradient of the landfill and
MW-CNE-1S is located cross gradient. MW-2SU is located adjacent to the land-
fill (Figure 2). As stated above, water level data in the Upper Shallow Unit could
not be contoured.

The concentrations of dissolved arsenic in samples B-1S, B-1SU, B-28, B-2SU,
and MW-2S exceeded the Site compliance level of 0.0005 mg/L. Wells B-1S, B-
28, and MW-2S are located downgradient of the landfill (Figure 3). Additionally,
the concentrations of total arsenic in all 2017 Q3 Upper Shallow/Shallow Unit
wells exceeded the arsenic compliance level with the exceptions of samples col-
lected at MW-1S and MW-3S, which are located upgradient of the landfill (Figure
3).

The concentrations of dissolved iron exceeded the secondary groundwater stand-
ard (0.3 mg/L) in samples collected at Upper Shallow/Shallow Unit wells B-1SU,
MW-2S, MW-28U, and MW-CNE-1S. Well MW-2S is located downgradient of
the landfill and MW-CNE-18S is located cross gradient (Figure 3). Well MW-2SU
is located adjacent to the landfill (Figure 2). As stated above, water level data in
the Upper Shallow Unit could not be contoured. Additionally, the concentrations
of total iron in all 2017 Q3 Upper Shallow/Shallow Unit wells exceeded the iron
cleanup level with the exceptions of samples collected at MW-1S and MW-3S,
which are located upgradient of the landfill (Figure 3).

The concentrations of dissolved manganese and total manganese exceeded the
secondary groundwater standard (0.05 mg/L) in all samples collected in the Upper
Shallow/Shallow Unit wells with the exceptions of samples B-25U, MW-18, and
MW-38S. Wells MW-1S and MW-38 are located upgradient of the landfill (Figure
3).

Concentrations of chloride, nitrate+nitrite, sulfate, dissolved mercury, total mer-
cury, dissolved zinc, and total zinc were less than corresponding cleanup levels or
were not detected in all samples collected from Upper Shallow/Shallow Unit
wells in 2017 Q3.

Lower Unit

The Second Periodic Review (Ecology, 2016) compared dissolved arsenic, soluble iron,
and manganese (unspecified) to corresponding cleanup levels. The following observa-
tions were made regarding the 2017 Q3 groundwater concentrations in the Lower Unit
wells relative to cleanup levels for arsenic, iron, and manganese:

The concentrations of dissolved and total arsenic in samples collected from B-
6DR, MW-1D, and MW-2D were above the cleanup level of 0.005 mg/L refer-
enced in the Second Periodic Review (Ecology, 2016). MW-1D is located north-
east and upgradient of the Centralia Landfill while B-6DR and MW-2D are locat-
ed adjacent to and/or downgradient of the landfill. During 2017 Q3, the dissolved
arsenic and total arsenic concentrations in MW-1D (upgradient) were greater than
the dissolved and total arsenic concentrations in B-6DR and MW-2D,

MARCH 2018
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Technology Innovation (OSRTI). OLEM 9355.0-133. EPA-540-R-2016-001.
September 2016.

Unknown Author. 1999. Exhibit B Cleanup Action Plan Centralia Landfill Lewis County,
Washington. September 1999.

Washington State Department of Ecology (Ecology). 2016. Second Periodic Review Re-
port Final Centralia Landfill Facility Site ID #: 1154. Southwest Region Office
Toxics Cleanup Program. January 2016.

We are pleased to provide you with these monitoring services. Please call us if you have
any questions

Sincerely,
Pacific Groundwater Group

Principal Hydrogeologist

Attachments: Table 1. Shallow Upper/Upper Groundwater Quality Summary, 2017 Q3
Table 2. Lower Unit Groundwater Quality Summary, 2017 Q3
Figure 1. Centralia Landfill Vicinity
Figure 2. Shallow Upper Aquifer Groundwater Elevations 2017 Q3
Figure 3. Upper Aquifer Groundwater Elevations 2017 Q3
Figure 4. Lower Aquifer Groundwater Elevations 2017 Q3
Appendix A. Water Quality Time Series Plots
Appendix B. Gas Probe Narrative and Gas Probe Data 2017 Q3

Centralia2017Q3SummaryRpt_Final.docx
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® Monitoring Wells (with Measured Groundwater Elevation)
Shallow Upper Aquifer
Groundwater Elevations

i.__.1 City Property
2017 Q3
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® Monitoring Wells (with Measured Groundwater Elevation) Figure 4

== Groundwater Elevation Contours
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™ City Property roundwater Elevations
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APPENDIX B
LANDFILL GAS MONITORING

The landfill gas collection system is composed of gas trenches, extraction well, and a collection manifold
that carries the gas to a flare facility for destruction. Data is collected at regular intervals from the
monitoring ports at the risers and wellheads, but is not included as part of this report. Gas monitoring
probes located around the perimeter of the site provide feedback on the effectiveness of the gas
collection system.

The Centralia Landfill Gas Probe Monitoring Program includes measurement of landfill gas below the
surface of the landfill and at four probes located off the site. Landfill gas probes are tested quarterly
unless flooding prohibits this. Some of the probes are underwater during flood events.

Fourteen perimeter probe wells were sampled. Magnehelic gauge and a portable gas, RKI Eagle 2 Multi-
gas Monitor were used to test pressure and combustible gas by volume. Magnehelic was zeroed prior
to use. The Eagle 2 was calibrated prior to each use. All calibration data is stored in the Eagle 2
electronic data base.

Measurements were collected by attaching a flexible hose to the hose-barb which is attached to the top
of each probe well head. Percent LEL measurements were recorded after waiting at least one minute to
allow for gas equilibration.

Perimeter gas probe data for this report were collected in 2017 quarter Three.
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Number Time
GP2 1358
GP1 1342
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