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1.0 INTRODUCTION

This report is an update of the Centralia Landfill Closure Group Compliance Monitoring
Plan produced by CHMHILL in May 1999. Plan modifications were made where pro-
gram changes have been implemented.

1.1

BACKGROUND

The Centralia Landfill (Landfill) is a closed municipal solid waste landfill located in the
City of Centralia, Lewis County, Washington (Figure 1-1). The Landfill opened in 1958
and originally encompassed property that is currently owned by the Centralia Holding
Corporation (CHC) and Harold and Mary Vassar (Vassar), as well as the City of Centra-
lia, as shown on Figure 1-1. Because refuse has been placed on all three parcels of land,
this area constitutes the "Site" for the purposes of this 2020 Compliance Monitoring Plan
(CMP).

This 2020 CMP has been prepared in accordance with the requirements of the Washing-
ton State Model Toxics Control Act (MTCA), WAC 173-340-410, the Centralia landfill
Cleanup Action Plan (CAP) (Washington State Department of Ecology [Ecology],
1999a), and the Consent Decree for a Cleanup Action at Centralia Landfill (Ecology,
1999b). The CAP and Consent Decree were prepared following completion of a remedial
investigation (RI) and feasibility study (FS) at the Site. Ecology entered into the Consent
Decree with the members of the Centralia Landfill Closure Group (CLCG), Vassar, and
CHC. The CLCG was formed under an interlocal agreement and is composed of the fol-
lowing jurisdictions: Lewis County, the City of Centralia, the City of Chehalis, the City
of Morton, the City of Mossyrock, the City of VVader, and the Town of Pe EIl.

The City of Centralia owns the Landfill, and the City's solid waste utility (SWU) operates
the closed facility. Under the interlocal agreement, the City of Centralia is responsible for
administering the work required by the Consent Decree on behalf of the CLCG. Vassar
and CHC are required by the Consent Decree to provide access and to cooperate with the
CLCG in implementing the CMP.

1.2

PURPOSE AND ORGANIZATION

The purpose of this 2020 CMP is to provide a detailed plan for continued monitoring of
groundwater and surface water and a summary plan for continued monitoring of landfill
gas (LFG) at the Landfill. Data collected from monitoring activities will be used to deter-
mine compliance for parameters that have cleanup levels established in the CAP and to
evaluate concentration trends for parameters that have been identified in the CAP or se-
lected by Ecology or the CLCG for continued monitoring. A separate document, the Cen-
tralia Landfill Background Monitoring Plan for Lower Unit Groundwater (BMP) (CH2M
HILL,1999b) provides a background monitoring plan for parameters that have back-
ground concentrations that might exceed cleanup levels established in the CAP for Lower
Unit groundwater. Another separate document, the Centralia Landfill Sampling and Anal-
ysis Plan (SAP) (CH2M HILL, 1999a) provides a detailed description of the field activi-
ties associated with monitoring well installation and sampling and testing.
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In addition to Section 1, Introduction, the following sections are included in this CMP:

e Section 2, Site Background and Existing Conditions. Summarizes the Site history and

environmental setting, summarizes the results of the RI/FS, and discusses the require-
ments of the CAP.

Section 3, Landfill Gas Monitoring. Identifies existing LFG monitoring stations, pa-
rameters, and frequencies; describes reporting requirements; and references other per-
tinent documents.

Section 4, Surface Water Monitoring. Identifies surface water monitoring stations, pa-
rameters, and frequencies, and describes reporting requirements.

Section 5, Groundwater Monitoring. Identifies groundwater monitoring stations, pa-
rameters, and frequencies; describes reporting requirements and statistical analyses;
discusses the background monitoring program; and describes the methods to be used
for determining compliance with cleanup levels.

The SAP and BMP provide the following information:

SAP. Describes sampling procedures for surface water and groundwater; lists sample
storage, shipping, and chain-of-custody requirements; identifies analytical methods and
holding times for monitoring parameters.

BMP. Identifies Lower Unit background monitoring stations, parameters, and frequen-
cies; describes the statistical procedure for calculating background-based cleanup lev-
els.

1.3

REGULATORY REQUIREMENTS

The primary regulation applicable to this CMP is MTCA, WAC 173-304. WAC 173-304-
410 states that the purposes of compliance monitoring are:

Protection Monitoring. Confirm that human health and the environment are adequately
protected during construction and the operation and maintenance period of an interim
action or cleanup action as described in the health and safety plan.

Performance Monitoring. Confirm that the interim action or cleanup action has attained
cleanup standards and, if appropriate, other performance standards.

Confirmational Monitoring. Confirm the long-term effectiveness of the interim action
or cleanup action once cleanup standards and, if appropriate, other performance stand-
ards have been attained.

Since construction of the interim action at the Landfill has been completed, this 2020
CMP will address only performance and confirmational monitoring. WAC 173-304-410
also requires that a compliance monitoring plan include a sampling and analysis plan and
a description of the data analysis and evaluation procedures that will be used to demon-
strate and confirm compliance.

In addition to MTCA, the Washington State Criteria for Municipal Solid Waste Landfills
(hereafter referred to as the Criteria), WAC 173-351, was also considered during
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development of this 2020 CMP. The Criteria have some requirements that are similar to
MTCA, such as a requirement for a sampling and analysis plan. However, the Criteria
have other more detailed requirements for well placement, annual and quarterly monitor-
ing reports, and use of specific methods for statistical analyses. The Criteria also have
specific lists of parameters that must be sampled and tested.

While the Criteria allow for some flexibility in the number of monitoring stations, moni-
toring parameters, and monitoring frequency, there is little flexibility allowed for data
analysis. The primary focus of monitoring under the Criteria is the detection of contami-
nation from existing or closed landfills. The Criteria do not address monitoring associated
with cleanup actions under MTCA. However the Criteria state that Ecology will conduct
corrective actions under MTCA, implying that Ecology is allowed some discretion in de-
termining the portions of the Criteria that should be applied to compliance monitoring
under MTCA. WAC 173-351-450 allows the jurisdictional health department to partici-
pate and comment on activities associated with cleanup actions.

For the purposes of this 2020 CMP, the primary regulation will be MTCA, WAC 173-
304-410 together with the requirements of the CAP and the Consent Decree. The Criteria,
WAC 173-351, will be considered applicable for well construction, well placement, re-
porting frequency, and reviews by the jurisdictional health department. Parameters for
sampling and analysis and the statistical methods used for data analysis will be in accord-
ance with MTCA, the CAP, and the Consent Decree.

1.4

14.1

SCOPE AND RELATIONSHIP TO OTHER DOCUMENTS

Scope of the CMP

Monitoring and operational activities at the Landfill include groundwater and surface wa-
ter monitoring, LFG probe monitoring, operation and monitoring of the LFG extraction
and treatment system, maintenance of the surface water control system, monitoring of
erosion and settlement on the final cover system, and maintenance of the final cover sys-
tem. Except for groundwater, surface water, and LFG monitoring, most of these activities
have been addressed in the Centralia Landfill Second Interim Action Final Cover System
Post-Closure Operations and Maintenance Manual (CH2M HILL,1995), hereafter re-
ferred to as the Operations Manual. The Operations Manual addresses inspection and
monitoring, maintenance, and troubleshooting for the various components of the Second
Interim Action. The Second Interim Action consisted primarily of the construction of a
final cover system, a permanent LFG extraction and treatment system, and a surface wa-
ter control system.

The monitoring and operational activities at the Landfill that are addressed in the Opera-
tions Manual include the following:

o Final Cover System Erosion, Settlement, and Maintenance. Chapter 3 of the Operations
Manual addresses the inspection needs related to erosion and settlement, the monitoring
frequency, and procedures for maintenance and repair.

o Surface Water Control System Maintenance. Chapter 4 of the Operations Manual iden-
tifies the various components of the surface water control system, addresses inspection
needs, and identifies ongoing maintenance activities.
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o Landfill Gas Extraction and Treatment System Operations and Monitoring. Chapters 5
and 6 of the Operations Manual discuss the various components of the LFG extraction
and transmission system and the condensate collection and transmission system and
describe the monitoring and maintenance associated with their operation. Chapter 7 of
the Operations Manual describes the LFG flare (treatment) facility and its operation and
maintenance.

o Landfill Gas Probe Monitoring. Chapter 5 of the Operations Manual identifies the lo-
cation of LFG probes at the time the Operations Manual was prepared, specifies the
parameters for monitoring, and specifies the monitoring frequency and procedures.

Although the Operations Manual addresses LFG probe monitoring, it does not identify
new probes that were installed as part of the RI. Therefore, in addition to addressing sur-
face water and groundwater monitoring, the scope of work for the CMP includes provid-
ing a location map for existing LFG monitoring probes and a brief summary of monitor-
ing frequencies and procedures (Section 3).

During the RI, significant concentrations of some parameters of concern were detected in
upgradient Lower Unit groundwater. Because there were not enough data or monitoring
stations available during the RI, background-based cleanup levels could not be estab-
lished for these parameters. Regulatory-based cleanup levels were established for some of
these parameters in the CAP, but the CAP provided for the future establishment of back-
ground- based cleanup levels once sufficient data had been obtained from additional up-
gradient monitoring wells. The BMP provides a plan for establishing background-based
cleanup levels for select parameters and includes the location of the monitoring stations,
the monitoring parameters- and frequencies, and the procedure for calculating back-
ground- based cleanup levels.

1.4.2 Related Documents

Section 2 of this CMP summarizes information about the Site's history and environmental
setting. In addition to the Operations Manual, the following documents provide more de-
tailed information about the Site:

e Centralia Landfill Second Interim Action Cover System Engineering Report (CH2M
HILL, 1994a)

o Draft Centralia Landfill Remedial Investigation Workplan (CH2M HILL, 1994b)

e Centralia Landfill Remedial Investigation Report (CH2M HILL, April 1998a)

e Centralia Landfill Feasibility Study Report (CH2M HILL, April1998b)

e Centralia Landfill Cleanup Action Plan (Ecology, 1999a)

e Consent Decree for a Cleanup Action at the Centralia Landfill (Ecology,1999b)

1.5 OBJECTIVES

The objectives of this CMP in conjunction with the SAP and BMP are to:
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JULY 2020



o ldentify the monitoring locations, parameters, and frequencies for groundwater, surface
water, and LFG

o Specify collection and handling procedures and laboratory analytical methods for
groundwater and surface water samples

e Summarize sampling and testing procedures for monitoring LFG probes

o Specify statistical methods and other procedures for the evaluation and presentation of
groundwater and surface water monitoring data

o Specify the frequency and format for reporting groundwater, surface water, and LFG
probe data

e ldentify monitoring stations and parameters and specify data analysis procedures for
the future establishment of background-based cleanup levels for selected parameters in
Lower Unit groundwater

2.0 SITE BACKGROUND AND EXISTING CONDITIONS

2.1

SITE BACKGROUND

Detailed information on site history, property ownership, and Landfill operations is pro-
vided in Chapter 2 of the Centralia Landfill Remedial Investigation Report (CH2M
HILL, 1998a), hereafter referred to as the Rl Report. The following is a summary of that
information with emphasis on Landfill operations and interim actions.

The City of Centralia began operating the Landfill in 1958. The Closed Northend Landfill
area was filled from 1958 to 1965 using the “trench fill method.” With this method,
trenches were excavated an estimated 40 feet wide by 300 feet long by 7 feet deep (below
the ground surface). Waste was placed in the trenches and covered with 2 to 3 feet of soil.
The trench fill method continued in the northeast, southeast, and southwest areas of the
site from 1965 to 1978 when the operation changed to an “area fill” operation. With this
method, waste was placed in lifts 3 to 8 feet thick above the ground surface, compacted,
and covered with daily or intermediate cover soil 0.5 to 1 foot thick. The area fill method
continued over all of the waste disposal areas at the Site except for the Closed Northend
Landfill. The Site was closed to waste disposal on April 1, 1994.

Two interim actions have been completed at the Site. The First Interim Action in 1991
involved the installation of temporary facilities, including a geomembrane and low- per-
meability soil cover over portions of the Landfill, a leachate seep collection system, a
LFG collection and exhauster/flare facility, upgraded surface water and erosion control
facilities, wetland mitigation, and fencing around most of the Landfill property.

In 1994, the Second Interim Action was implemented as a presumptive cleanup remedy
for the Landfill. The Second Interim Action included the installation of a final cover sys-
tem consisting of a composite geomembrane and low-permeability soil barrier layer, a
drainage layer, and a vegetative soil layer. The final cover system greatly reduces or
eliminates infiltration of precipitation into refuse at the Site and directs clean surface wa-
ter runoff into a wetland enhancement and mitigation area south of the Landfill. In addi-
tion to the final cover system, a permanent LFG collection system was installed beneath
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the final cover, and a permanent LFG flare system was installed adjacent to the Landfill
entrance facilities for the treatment of LFG. Perimeter fencing was completed around the
Landfill to enclose all of the final cover area and much of the Closed Northend Landfill.
The locations of the final cover area, Closed Northend Landfill, south wetland area, and
flare facility are shown on Figure 2-1.

During the operation of the Site, some structures were built on or adjacent to the Closed
Northend Landfill (see Figure 2-1). In 1977, the City of Centralia sold 5 acres (CHC
Property) of Landfill property to United Graphics, Inc. A building was constructed imme-
diately north of the waste boundary of the Closed Northend Landfill to house a check
printing facility that operated until its closure in 1997. In approximately 1980, the City
sold 1-2/3 acres (Vassar Property) to Harold and Mary Vassar, who constructed a metal-
framed building on the east side of the property and began operating a petroleum equip-
ment servicing and underground storage tank removal company. The remaining portion
of the Closed Northend Landfill is used by Lewis County for a solid waste transfer sta-
tion, administrative office building, and moderate-risk waste facility. The Lewis County
Central Transfer Station was constructed and began operations in 1994. Administrative
Building No. 1 (the administrative offices) and the Hazo-Hut (the moderate-risk waste
facility) were completed in 1996 and 1997, respectively.

2.2 ENVIRONMENTAL SETTING

The environmental setting of the Centralia Landfill is described in detail in Chapter 4 of
the RI Report. A summary of surface water features, groundwater, and t LFG is provided
here because these are the media of concern for monitoring activities described in this
CMP.

2.2.1 Surface Water Features

There are three perennial regional surface water features near the Centralia Landfill (Fig-
ure 2-2). The Chehalis River is located about 1,000 to 2,000 feet west of the Landfill and
meanders in a generally south to north direction. Long-term flow rates have ranged from
less than 100 cubic feet per second (cfs) to greater than 40,000 cfs. The Landfill is in the
floodplain of the Chehalis River, and flood events have inundated the Site property and
surrounded the refuse mound for short periods of time. Salzer Creek, a tributary of the
Chehalis River, passes through the southeastern corner of the Site and flows from east to
west on the south side of the Site property boundary for about 2,000 to 3,000 feet before
reaching its confluence with the Chehalis River. Coal Creek flows into Salzer Creek ap-
proximately 1,700 feet upstream of the Site's southeast property boundary.

Onsite surface water features include the Weyerhaeuser Ditch, the Final Cover Area
stormwater control system, and the Closed Northend Landfill stormwater controls (Figure
2-3). The Weyerhaeuser Ditch originates from a culvert near the northwest comer of the
CHC Property and continues south along the western perimeter of the Landfill for about 1
mile until it discharges into Salzer Creek. The Final Cover Area stormwater control sys-
tem consists of runoff control berms, ditches, and culverts that discharge into the South-
east and Southwest Level Spreaders. The level spreaders disperse stormwater into the
South Wetland Area to enhance wetland quality and reduce peak runoff flows into
Weyerhaeuser Ditch. The Closed Northend Landfill stormwater flows include some
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overland flow from the CHC Property into Weyerhaeuser Ditch and the city stormwater
system, discharge from an oil-water separator on the VVassar Property into Weyerhaeuser
Ditch, and flows from the west side of the Lewis County Central Transfer Station into
Weyerhaeuser Ditch.

Groundwater

The Centralia Landfill vicinity is underlain by 60 to 70 feet of unconsolidated Quaternary
sediments. These sediments include sand and gravel deposited as advance glacial out-
wash; silty fine to medium sand and silt deposited as river bed and flood plain alluvium
by the Chehalis River; and silt and clay deposited in existing marsh areas. These sedi-
ments rest unconformably on Tertiary siltstone/sandstone bedrock of the Skookumchuck
Formation. The sediments beneath the Site have been divided into three water-bearing
units: a Lower Unit, an Upper Unit, and a Shallow Upper Unit. Each of these units is de-
scribed below.

Lower Unit. This unit includes advance glacial outwash sand and gravel and is part of
the Centralia-Chehalis Lowland Regional Aquifer. Groundwater in the Lower Unit flows
from the northeast to the southwest toward Salzer Creek and the Chehalis River (Figure
2-4). Potentiometric surface gradients have ranged from 1.4 x 10 to 2.6 x 103, The per-
meability of the Lower Unit is estimated to range from 2.6 x 102 cm/s to 2.3 x 10 cm/s
with an estimated flow velocity ranging from 3.6 to 4.9 feet per day. An inventory of wa-
ter supply wells screened in the Lower Unit identified 60 private wells within 1 mile of
the site and eight City of Centralia water supply wells located over a mile northwest and
north of the site. Two private wells were located downgradient within 1mile of the Site.

Upper Unit. This unit includes beds of silt and sandy silt immediately above the Lower
Unit and beds of more permeable silty fine to medium sand above the beds of silt and
sandy silt. Groundwater in the Upper Unit flows from the northeast to the southwest to-
wards Salzer Creek and the Chehalis River (Figure 2-5). Water level measurements in
Landfill piezometers indicate localized groundwater mounding occurs beneath the Land-
fill, possibly because the silt and sandy silt layers of the Upper Unit are at their highest
elevation beneath the Landfill. Water table gradients in the Upper Unit have ranged from
1.9 x 103 to 3.3 x 10°%. The permeability of the Upper Unit is estimated to range from 1.0
X 10 cm/s to 1.6 x 10 cm/s with an estimated flow velocity ranging from 3.3 x 102 to
4.4 x 102 feet per day. One unverified private well was reported to be screened in the Up-
per Unit and to be located downgradient within 1 mile of the Site.

Shallow Upper Unit. This unit includes beds of fine sand and fine to medium sand that
occur immediately above the Upper Unit. Because Shallow Upper Unit monitoring wells
were installed in a north-to-south straight line, the flow direction, gradient, and flow ve-
locity of the Shallow Upper Unit could not be determined. The permeability of the Shal-
low Upper Unit is estimated to range from 8.1 x 10°° cm/s to 8.5 x 10°° cm/s. No private
wells or municipal water supply wells were found to be screened in the Shallow Upper
Unit.

Figure 2-6 presents the north-south geologic cross section F-F' from the Rl Report. The
location of this cross section is shown on Figure 2-4. The cross section shows the relative
locations and thicknesses of the sediments that compose the hydrogeologic units beneath
the Landfill. The cross section also shows that other than the silt and sandy silt layers
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beneath the Landfill, there are no impermeable or impervious layers separating the Shal-
low Upper and Upper Units from the Lower Unit. To estimate downward flow rates, ver-
tical hydraulic gradients were measured between the Upper Unit and the Lower Unit. In
most cases the vertical gradients were negative (indicating downward flow), and ranged
from-1.0x 10%to -1.2 x 10%.

In most cases, vertical hydraulic gradients between the Shallow Upper Unit and the Up-
per Unit were near zero (i.e., water level differences were less than 0.1 foot). However,
1997 water levels indicated that positive gradients (upward flow) of 1.3 x 102 and 1.7 x
10t were present between monitoring wells MW-2S and MW-2SU on the west side of
the Landfill, and negative gradients of 6.0 x 10 and 3.0 x 102 were present between
monitoring wells B-1S and B-1SU on the southwest comer of the landfill. These data
suggest that the vertical component of groundwater flow in the upper units at the time of
these measurements was upwards towards Weyerhaeuser Ditch at MW-2S and MW-2SU
and downwards towards Salzer Creek or Weyerhaeuser Ditch at B-15 and B-1SU.

Landfill Gas

LFG, consisting primarily of carbon dioxide and methane, is generated at the Landfill as
a byproduct of biological decomposition. If gas pressures increase within the Landfill,
LFG may be released to the atmosphere, either through the Landfill surface or by migra-
tion through subsurface soils.

Two areas of the site are producing LFG — the Final Cover Area and the Closed
Northend Landfill (see Figure 2-1). The Final Cover Area generates the largest quantity
of LFG because the volume of waste is high and the waste is not very old. However,
there is little potential for surface or subsurface migration from the Final Cover Area be-
cause this area of the Landfill contains a final cover system and an active LFG control
system and because the south, west, and east sides of the area have high water tables. The
Closed Northend Landfill does not have a final cover or active LFG control system, but
the potential for migration from this area is low because of the age of the waste (28 to 38
years old). Detailed information on LFG generation rates and the control systems at the
site is available in Chapter 5 of the RI Report (CH2M HILL, 1998a).

2.3

231

RI RESULTS

Monitoring activities that occurred during the RI are described in detail in Chapter 3 of
the RI Report. The complete results of the RI and the analysis of historical Site infor-
mation are presented in Chapters 6 and 7 of the Rl Report (CH2M HILL, 1998a). The RI
identifies several contaminants of concern (COCs) and contaminants of potential concern
(COPCs) in surface water and groundwater.

Surface Water

The results of surface water monitoring identified total arsenic, total mercury, dissolved
oxygen and fecal coliform as COCs. Total arsenic exceeded most stringent applicable or
relevant and appropriate requirements (ARARs) in all samples with elevated levels found
in Weyerhaeuser Ditch. Total mercury was detected only once during the RI but was re-
tained as a COC because it had been detected during historical surface water sampling
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2.3.2

2.3.3

and testing. Manganese and iron were not identified as COCs for surface water, but they
were retained as COPCs for surface water. Potential risks to aquatic organisms were iden-
tified as dissolved oxygen, fecal coliform, and total mercury. Potential risks to human
health were identified as only total arsenic.

Groundwater

The results of groundwater monitoring in the Lower Unit identified elevated levels of sol-
uble arsenic, manganese, and iron in upgradient and downgradient wells. Because compa-
rable concentrations of these contaminants were found in both upgradient and downgradi-
ent wells, the contaminants were not identified as COCs. However they were retained as
COPCs for Lower Unit groundwater. Total metals concentrations in water supply wells
were compared to maximum contaminant levels (MCLs) for drinking water. Total iron
exceeded the secondary MCL in all of the water supply wells during each monitoring
round, and total manganese exceeded the secondary MCL in all but one of the water sup-
ply wells during each monitoring round. Total cadmium exceeded the primary MCL in
one well during one monitoring round. Since cadmium was not detected during any other
monitoring rounds and was not identified as a COC or COPC in groundwater monitoring
wells at the Landfill, only total iron and manganese were retained as COPCs for water
supply wells. Of the COPCs identified in Lower Unit groundwater, only soluble arsenic
was identified as a potential risk to human health.

The results of groundwater monitoring in the Shallow Upper and Upper Units identified
conductivity, chloride, and soluble arsenic, iron, manganese, and mercury as COCs. Solu-
ble antimony was identified as a COPC since it was detected in only one downgradient
monitoring well at the Site. Of the COCs, soluble arsenic, manganese, and mercury were
identified as potential risks to human health from the consumption of groundwater. An
analysis of risks associated with groundwater flow into surface water indicated that solu-
ble arsenic and mercury are also potential risks to human health in surface water from
consumption of water and organisms. It is possible that mercury is present in upgradient
Shallow Upper and Upper Unit groundwater, but additional monitoring at lower detection
limits will be needed to verify an upgradient source. On the basis of the source characteri-
zation presented in Chapter 5 of the Rl Report and the results of analyses presented in
Chapter 6 of the RI Report, the Landfill is a source of contaminants found in Shallow Up-
per and Upper Unit groundwater, and flow of this groundwater into Weyerhaeuser Ditch
might be the source of some of the COCs identified in surface water in Weyerhaeuser
Ditch.

Landfill Gas

The results of LFG probe monitoring during the RI identified only one probe with an ex-
ceedance of the Lower Explosive Limit (LEL). A 100 percent of LEL concentration was
measured in a probe on October 10, 1996, but the probe is completed within refuse in the
Closed Northend Landfill. During the RI, concentrations exceeding the LEL were not
measured in any of the LFG probes located around the perimeter of the Landfill. Meas-
urements of LFG in a floor crack in the building on the Vassar Property exceeded 25 per-
cent of the LEL once during the RI. The crack in this building has been covered with a
flexible rubberized mat that prevents LFG migration from the crack into the building.
Following the RI, City of Centralia environmental monitoring staff ceased the monitoring
of LFG in offsite buildings and other structures. Owners of offsite buildings and
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structures are currently responsible for monitoring their facilities, and this monitoring is
not incorporated into this CMP.

2.4

CAP REQUIREMENTS

Ecology used information from the RI Report and the Centralia Landfill Feasibility Study
Report (FS Report) (CH2M HILL, 1998b) to prepare the CAP (Ecology, 1999a). The
purpose of the CAP is to specify cleanup standards and identify the cleanup action to be
implemented at the Landfill. To establish cleanup standards for the Landfill, the CAP
specified cleanup levels, points of compliance, and additional regulatory requirements
that apply to the cleanup action. For groundwater and surface water, the parameters asso-
ciated with cleanup levels and the monitoring stations associated with points of compli-
ance must be addressed in the CMP. In addition, the CMP must address other monitoring
requirements that are included in the CAP.

For surface water, the CAP established a cleanup level for arsenic on the basis of Shallow
Upper /Upper Unit groundwater discharging to surface water. Background concentrations
of arsenic in Shallow Upper /Upper Unit background groundwater monitoring wells were
used to establish and arsenic cleanup level of 0.27 ppb. Because the practical quantitation
limit for arsenic is 0.5 ppb, the CAP established a compliance level for arsenic of 0.5 ppb.
In addition to establishing the compliance level for arsenic, the CAP requires continued
monitoring of total and soluble cadmium, copper, lead, silver, and zinc. The CAP estab-
lished a point of compliance for surface water at monitoring station SW-14 (Figure 4-1).

For Shallow Upper /Upper Unit groundwater, the CAP established a cleanup level of 0.27
ppb and a compliance level of 0.5 ppb for arsenic on the same basis as that used for sur-
face water (ie., shallow groundwater discharging to surface water). Other parameters with
cleanup levels included conductivity (700 umhos/cm), chloride (250 mg/L), iron (300
mg/L), and manganese (50 ug/L). Cleanup levels for parameters other than arsenic were
established on the basis of federal and state secondary drinking water standards. The CAP
requires the continued monitoring of mercury and antimony at low detection limits and
the continued monitoring of cadmium, lead, silver, and zinc. The CAP also established
the Shallow Upper/Upper Unit groundwater point of compliance as the property bound-
ary.

For Lower Unit groundwater, the CAP established a cleanup level of 5 ppb for arsenic on
the basis of MTCA Method A cleanup levels. Cleanup levels for iron (300 ppb) and man-
ganese (50 ppb) were established on the basis of federal and state secondary drinking wa-
ter standards. The CAP requires the continued monitoring of mercury at low detection
limits. The CAP also established the Lower Unit groundwater point of compliance as the
property boundary.

Because background concentrations of arsenic, iron, and manganese in the Lower Unit
are similar to downgradient concentrations, the CAP allows for supplemental background
sampling and analysis to establish background-based cleanup levels for these parameters.
A separate document, the BMP (CH2M HILL, 1999b) addresses background monitoring
for the Lower Unit and the evaluation of data in order to establish background-based
cleanup levels.

CENTRALIA LANDFILL MONITORING PLAN 10

JULY 2020



The CMP addresses the monitoring of parameters with cleanup levels and the continued
monitoring of other parameters, as required in the CAP, for surface water and groundwa-
ter. The CMP identifies monitoring stations that are consistent with the points of compli-
ance established in the CAP. In accordance with MTCA requirements, a statistical
method is included in the CMP to provide a method for determining compliance for the
parameters with cleanup levels.

3.0 LANDFILL GAS MONITORING

3.1

INTRODUCTION

This section presents a summary of the LFG probe monitoring program that currently ex-
ists and will continue operate at the Landfill. As mentioned in Section 1.4.1, Chapter 5 of
the Operations Manual (CH2M HILL, 1995) provides detailed information on the moni-
toring of LFG probes at the Landfill. However, the Operations Manual does not have an
up-to-date map and description of existing LFG monitoring probes. The following sub-
sections describe the location of existing monitoring probes and summarize monitoring
parameters, frequencies, and reporting requirements.

3.2

EXISTING MONITORING STATIONS

The locations of existing LFG monitoring probes are shown on Figure 3-1. Several of the
probes (GP-11, GP-12, GP-13, GP-14, and GP-15) were installed during the RI. The new
probes were installed to reduce the spacing of existing probes and fill in gaps around the
Landfill's perimeter. Two probes (GP-3R and GP-5R) were installed during the RI to re-
place older probes that were either lost, damaged during construction, or abandoned. The
remaining probes at the Site were installed at various times and have been monitored reg-
ularly since completion of the Second Interim Action.

All of the probes are readily accessible for monitoring, except when the water table is
above the screened intervals of the probes or when there is flooding at the Site. There are
no current plans to modify the LFG probe network.

3.3

MONITORING PARAMETERS, FREQUENCIES, AND RESPONSE ACTIONS

In accordance with the Operations Manual (CH2M HILL, 1995), LFG probes that are ac-
cessible will be monitored semi-annually. Monitoring parameters will include:

Atmospheric barometric pressure
Probe static pressure

Methane

Oxygen

If methane concentrations exceed 25 percent of the LEL in any perimeter or offsite probe,
the monitoring frequency will be increased and adjacent extraction points in the active
LFG extraction system will be adjusted until the methane concentrations decline to less
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than 25 percent of the LEL. If methane concentrations exceed the LEL in any perimeter
or offsite probe, the following actions will be taken:

o All steps necessary will be taken to ensure the protection of public health; Lewis County
Environmental Services and Ecology will be notified.

o Daily monitoring of accessible offsite structures and affected probes will begin; if de-
termined necessary by Lewis County Environmental Services or Ecology, buildings af-
fected by LFG will be evacuated.

¢ Methane levels detected and steps taken to protect human health will be recorded in
Landfill operating records within 7 days of detection.

e A remediation plan for combustible gas releases will be implemented within 60 calen-
dar days of detection, a copy of the plan will be placed in the Landfill operating records,
and Lewis County Environmental Services and Ecology will be notified that the plan
has been implemented.

The actions described above will not be taken for methane concentrations exceeding the
LEL in probes installed within or immediately adjacent to refuse (GP-4A, GP-4B, GP-6,
and GP-15). Lewis County Environmental Services or Ecology may establish alternative
monitoring, remediation, or compliance schedules.

3.4 ANNUAL REPORTING
LFG probe monitoring data from both semi-annual events will be presented in annual re-
ports with surface water and groundwater monitoring data at the end of the fall semi-an-
nual sampling event. Data will be presented in table formats. The various data fields will
include:
e Monitoring date
e Probe number
o Time of monitoring at each probe
e Barometric pressure
e Probe pressure
¢ Methane concentration in percent of LEL
¢ Oxygen concentration in percent
e Comments
If methane concentrations in any perimeter or offsite probes exceed 25 percent of the
LEL during the monitoring period, the text will include a discussion of the data, a de-
scription of the remedial actions taken, and the results of the remedial actions.
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4.0 SURFACE WATER MONITORING

4.1

INTRODUCTION

The purpose of this section of the CMP is to present a detailed description of the surface
water monitoring and data analysis program that will continue at the Landfill. The fol-
lowing subsections describe the location of existing surface water monitoring stations,
identify and discuss the monitoring parameters and monitoring frequencies, and describe
the reporting and data analysis requirements. A detailed description of sample collection,
shipping, and analyses is included in the SAP.

4.2

MONITORING STATIONS

The locations of the current and past surface water monitoring stations are shown on Fig-
ure 4-1, and the station coordinates and elevations are presented in Table 4-1. Station
SW-14 is the only station currently monitored and is a long-established monitoring sta-
tion located in Weyerhaeuser Ditch immediately downstream from the Landfill at the
south property boundary. This station will monitor Landfill impacts on water quality and
will represent the point of compliance for surface water leaving the Site. Monitoring at
stations SW-2, SW-3, and SW-9A are not currently required by the CAP or Consent De-
cree and are therefore no longer monitored.

4.3

MONITORING PARAMETERS AND FREQUENCIES

Semi-annual monitoring will be performed concurrent with groundwater monitoring
when there is observable flow at monitoring station SW-14. Unless the summer season is
unusually wet, Weyerhaeuser Ditch is normally dry from early summer through late fall,
and thus, has no surface water flow to monitor. Semi- annual monitoring parameters and
analytical methods for each parameter are listed in Table 4-2.

The RI Report identified dissolved oxygen, fecal coliform, and total arsenic and mercury
as COCs for surface water and total and dissolved manganese and iron as parameters of
interest (i.e. COPCs). In addition, the RI Report identified dissolved mercury and arsenic
as COCs because of the potential for these parameters to enter surface water via dis-
charges from shallow groundwater. Except for fecal coliform, parameters listed as COCs
or COPCs will be included in the semi-annual surface water monitoring program. Fecal
coliform is not included in the monitoring program because it has not been demonstrated
to be a reliable indicator of water quality impacts from the Landfill.

In addition to the parameters listed above, field parameters, hardness, and chloride will be
included in the semi-annual monitoring program. The field parameters will be conductiv-
ity, pH, and temperature. Hardness will be included in the monitoring program because
hardness will be used to calculate cleanup levels for some parameters in Upper Unit
ground water that might be discharging into surface water. Chloride will be included in
the semi-annual monitoring program because chloride will be a reliable indicator of
Landfill impacts to water quality.
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The monitoring program for surface water will not include sampling and testing for or-
ganics from the Criteria (Appendix | of WAC 173-351-990). None of these organic pa-
rameters have been determined to be COCs or COPCs at the Site, and most of them have
never been detected at the Site in surface water or groundwater. If significant concentra-
tions of organic compounds are detected during periodic monitoring of Upper Unit
groundwater, selected organic compounds may be added to the surface water monitoring
program.

4.4

ANNUAL REPORTING AND DATA ANALYSIS

Data from both semi-annual events will be reported annually along with groundwater
data at the end of the fall semi-annual sampling event. The parameters monitored semi-
annually are shown in Table 4-2. Data will be presented in tables and time series plots,
including the following items:

e Table of field and analytical monitoring data for SW-14, if collected. The table will
include cleanup levels established by the CAP or the most stringent ARAR for each
parameter (as shown in Table 4-2).

e Time series plots of each semi-annual monitoring parameter. Plots will include the
cleanup level or most stringent ARAR.

Data will be accompanied by text that describes the surface water monitoring system at
the Site and the equipment and procedures used to collect the samples and field measure-
ments. Deviations from the monitoring program or problems encountered during moni-
toring (e.g., flooding, dry monitoring stations, etc.) will be noted.

4.5

DETERMINATION OF COMPLIANCE

Compliance will be determined on an annual basis at monitoring station SW-14 for those
parameters with cleanup levels established by the CAP. The only parameter with a
cleanup level is total and dissolved arsenic. Since surface water data indicates possible
releases from the Landfill only at the time of sampling, compliance will be determined
through a direct comparison of arsenic concentrations to cleanup levels.

4.6

RESPONSE ACTIONS

If data suggest that there might be an imminent threat to human health or the environ-
ment, the following actions will be taken:

e Ecology and Lewis County Environmental Services will be notified and provided with
the data and other pertinent information.
o Surface water will be resampled and retested for the parameters of concern.

o The final cover system will be inspected and any needed maintenance or repairs will be
performed in accordance with the Operations Manual.
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o Meetings with Ecology will be held to determine additional response actions that might
be taken.

The annual monitoring report will include a description of response actions taken at the
Site, including a description of the problem encountered, the actions taken, and the results
of the actions taken.

5.0 GROUNDWATER MONITORING

5.1

INTRODUCTION

This section presents a detailed description of the groundwater monitoring and data anal-
ysis program that will continue at the Landfill. As discussed in Section 2 of this CMP, the
groundwater system at the Site consists of the Shallow Upper Unit, Upper Unit, and
Lower Unit. The CAP establishes separate cleanup levels and monitoring requirements
for the Lower Unit and for the combined Shallow Upper Unit and Upper Unit. In order to
provide a clear description of the monitoring requirements, the following subsections pre-
sent separate discussions, tables, and figures for the Lower Unit and for the Upper Units.

The following subsections describe the location of existing groundwater monitoring sta-
tions, identify and discuss the monitoring parameters and monitoring frequencies, and
describe the reporting and data analysis requirements. A detailed description of sample
collection, shipping, and analysis is included in the SAP.

5.2

521

EXISTING AND PROPOSED MONITORING STATIONS

Shallow Upper and Upper Units

The locations of monitoring wells and piezometers in the Shallow Upper and Upper Units
are shown on Figure 5-1, and detailed information on well and piezometer construction
and station locations is provided in Table 5-1. Monitoring wells MW-1S, MW-3S, and
M-4 are located upgradient of the Landfill and have been used to obtain background
groundwater samples. Results of sampling and testing of these wells during the RI sug-
gest that the water quality in these wells is very similar; therefore, only wells MW-1S and
MW-3S are included in the monitoring program.

Wells MW-CNE-1S, M-1, M-2, and M-3 have been used to monitor groundwater associ-
ated with the Closed Northend Landfill. Well MW-CNE-1S is located downgradient from
the Closed Northend Landfill and will continue to be included in the semi-annual moni-
toring program. Wells M-1, M-2, and M-3 are installed in refuse on the northern edge of
the Closed Northend Landfill. Since these wells are installed in refuse and are upgradient
from most of the refuse on the Site, water quality data from these wells will not provide
additional information on releases from the Landfill. These wells are not included in the
continuing monitoring program.

Wells MW-2S, MW-2SU, MW-5S, B-2S, B-2SU, B-1S, and B-1SU are located along the
west property boundary and represent the point of compliance for Shallow Upper Unit
and Upper Unit groundwater. A review of Rl data indicated that the samples from Upper
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5.2.2

Unit wells had somewhat higher concentrations of arsenic than samples from Shallow
Upper Unit wells. Arsenic was selected as the parameter for this comparison because ar-
senic has the highest potential risk of monitoring parameters with cleanup levels estab-
lished by the CAP (see Subsection 5.3.1). Therefore, on the basis of the higher arsenic
concentrations in the Upper Unit monitoring wells, stations MW-2S, MW-2SU, MW-5S,
B-2S, B-2SU, B-1S, and B-1SU will be included as part of the semi-annual monitoring
program.

Upper Unit well B-3S is located on the south toe of the Landfill, and Upper Unit well
MW-4S is located on the southern Site boundary. Monitoring well B-3S is cased though
the final cover system of the Landfill and was apparently damaged during construction of
the Second Interim Action. Well MW-4S is apparently located cross-gradient from the
Landfill (see Figure 2-5), but since there are no other existing monitoring wells on the
south side of the Landfill, well MW-4S is included in the semi-annual monitoring pro-
gram.

Table 5-1 presents details for the Shallow Upper and Upper Unit monitoring wells and
piezometers, which are grouped according to monitoring frequency.

Lower Unit

Lower Unit monitoring and water supply wells near the Site are shown on Figure 5-2.
Station MW-1D is the background monitoring well for the site. Well MW-CNE-1D is
located downgradient from the Closed Northend Landfill, wells MW-2D and B-6DR are
located directly downgradient from the Landfill, and well B-8DR is located cross-gradi-
ent from the Landfill. Wells MW-2D and B-6DR represent the point of compliance for
the Lower Unit. Because the Lower Unit is used as a source of drinking water in the Site
vicinity, all of the Lower Unit monitoring wells will be included in the semi-annual mon-
itoring program.

There are several water supply wells located near the Site Figure 5-2) that were included
in Rl and/or previous monitoring programs. These supply wells are not included in the
current semi-annual groundwater monitoring program.

Table 5-2 presents details on the Lower Unit monitoring and water supply wells, which
are grouped according to monitoring frequently.

5.3

5.3.1

MONITORING PARAMETERS AND FREQUENCIES

Shallow Upper Unit and Upper Unit

Groundwater samples will be collected on a semi-annual basis from each Shallow Upper
and Upper Unit wells identified in Section 5.2.1 and reported annually. Monitoring pa-
rameters and analytical methods for each parameter are listed in Table 5-3.

Parameters for semi-annual monitoring will include those identified as COCs or COPCs
in the RI Report and those required in the CAP. The RI Report identified conductivity,
chloride, and soluble arsenic, iron, manganese, and mercury as COCs for the Shallow
Upper and Upper Units.
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5.3.2

The CAP established a cleanup level of 0.27 ug/L for arsenic on the basis of concentra-
tions in upgradient Upper Unit groundwater at the Site and groundwater discharge to sur-
face water. Since the 0.27 ug/L cleanup level is less than the practical quantitation limit
for arsenic of 0.5 ug/L, the CAP established a compliance level of 0.5 ug/L for soluble
arsenic. The following additional cleanup levels were established by the CAP on the basis
of federal and state secondary drinking water standards:

e Chloride — 250 mg/L
e Iron — 300 ug/L
e Manganese — 50 ug/L

Current semi-annual monitoring also includes the following constituents: Alkalinity, Am-
monia, Calcium, Total Organic Carbon, Chemical Oxygen Demand (COD), Hardness,
Magnesium, Mercury, Nitrate+Nitrite as N, Potassium, Sodium, Total Dissolved Solids,
Sulfate, and Zinc. In addition to conductivity, the field parameters pH and temperature
will be included in the semi-annual monitoring program. The semi-annual monitoring
program also will include the measurement of water levels in all Shallow Upper and Up-
per Unit monitoring wells.

MTCA (WAC 173-340-420) provides for periodic review of sites where cleanup actions
have allowed hazardous substances exceeding Method A or Method B cleanup levels to
remain at a site. The periodic review must be done no less frequently than every 5 years
after a cleanup action has been initiated. Monitoring for periodic review will occur every
5 years or as required by Ecology.

Lower Unit

Semi-annual monitoring will be done in the Lower Unit monitoring wells identified in
Section 5.2.2. Selected water supply wells in the Site vicinity might be monitored as part
of a response action for the Site. Semi-annual monitoring parameters and analytical meth-
ods for each parameter are listed in Table 5-3.

The RI Report did not identify any COCs for the Lower Unit; but soluble arsenic, iron,
and manganese were identified as COPCs for continued monitoring and analysis. The
CAP establishes a cleanup level for soluble arsenic of 5 ug/L on the basis of the MTCA
Method A cleanup level for arsenic. The CAP establishes cleanup levels of 300 ug/L for
soluble iron and 50 ug/L for soluble manganese on the basis of federal and state second-
ary drinking water standards, and the CAP also requires continued monitoring of soluble
mercury. Soluble arsenic, iron, and manganese are present at the Site in upgradient
groundwater; however, there is not enough current data to establish background-based
cleanup levels. Additional background monitoring is planned for these parameters to al-
low for the future establishment of background-based cleanup levels (see Section 5.4 and
the BMP).

Parameters for the Lower Unit semi-annual monitoring program will include soluble ar-
senic, iron, mercury, and manganese. Chloride will be included in the semi-annual moni-
toring program because chloride will be a reliable indicator of Landfill impacts to
groundwater quality. The semi-annual monitoring program will also include the field pa-
rameters pH, conductivity, and temperature.
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5.4

DATA ANALYSIS AND REPORTING

Groundwater monitoring data for both semi-annual events will be presented in annual re-
ports with LFG probe and surface water monitoring data following completion of the fall
semi-annual sampling event. Semi-annual data will be presented in tables, time series
plots, and potentiometric surface elevation maps (the maps are required per WAC 173-
351-415). The following items will be included in the semi-annual reports:

e Potentiometric surface/ groundwater elevation maps depicting the groundwater flow
direction for the Upper and Lower Units

e Tables of field and analytical monitoring data for all monitored wells that identify pa-
rameter values that exceed the cleanup level or most stringent ARAR

o Time series plot of each analytical parameter in Upper and Upper Shallow Unit wells
(Data may be shown in more than one time series plot, if necessary, to clearly present
the data.)

e Time series plot of each analytical parameter in Lower Unit wells

The report will also include (in text) a brief summary of trends in parameter values over
time, as shown in the time series plots, and parameters that exceed the cleanup levels or
most stringent ARARs in at least one well in each hydrogeological unit. If any response
actions have been taken during the monitoring period, they will be described along with
the results of such actions.

5.5

STATISTICAL DETERMINATION OF COMPLIANCE WITH CLEANUP LEV-

Semi-annual groundwater data for parameters with cleanup levels established by the CAP
will be used to determine whether each parameter is or is not in compliance with cleanup
levels at each monitoring well located at the point of compliance in accordance with
MTCA. The statistical analysis will be conducted every 5 years unless the operator elects
to conduct the analysis more frequently to demonstrate compliance.

The parameters with cleanup levels established by the CAP for the Upper Unit are chlo-
ride, conductivity, dissolved arsenic, dissolved iron, and dissolved manganese. For the
Lower Unit, the parameters are dissolved arsenic, dissolved iron, and dissolved manga-
nese. There are four Upper Unit compliance monitoring wells and two Lower Unit com-
pliance monitoring wells; therefore, the statistical analysis will be performed for 55 cases
(i.e., parameter/well combinations).

The process to be used to demonstrate compliance is based on MTCA regulations (WAC
173-340-720) and MTCA statistical guidance (Ecology, 1992 and 1993). This process for
groundwater compliance at the Centralia Landfill is summarized in Figure 5-3 and de-
scribed below.
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551

5.5.2

Establishing the Data Set

The data set for the statistical analysis will include data collected during and after the first
round of RI data, unless the time series plots indicate that concentrations have changed
over time. If the time series plots show a shift in concentrations, then only data collected
after the change will be included, with a minimum of the most recent eight semi-annual
measurements.

Prior to calculating statistics, parameter values that are below the practical quantitation
limit (PQL) will be adjusted according to MTCA (WAC 173-340-720(8)(g) as follows:

e Measurements above the method detection limit (MDL) but below the PQL will be as-
signed a value equal to the MDL

e Measurements below the MDL will be assigned a value equal to one half the MDL

Applying MTCA Criteria for Compliance

To demonstrate compliance with cleanup levels, MTCA requires that three criteria be
met. They are:

e Criterion No. 1. The appropriate comparison statistic must be less than the cleanup
level. For the compliance demonstration, the comparison statistic will be either the up-
per 95 percent confidence limit on the mean (UCL95) or the maximum value, as de-
scribed below

o Criterion No. 2. No single sample concentration may be greater than two times the
cleanup level

e Criterion No. 3. No more than 10 percent of the samples may have concentrations ex-
ceeding the cleanup level

To reduce the number of cases for which the statistical calculations are required, the sec-
ond and third criteria will be applied first. Because the determination of compliance
should reflect current conditions at the Landfill, these criteria will be based on the most
recent eight semi-annual data sets. If any of the most recent eight concentrations is
greater than two times the cleanup level, then the parameter will be determined to be out
of compliance. Ten percent of the samples will be interpreted as one sample; if more than
one of the most recent eight concentrations exceed the cleanup level, then the parameter
will be determined to be out of compliance.

For the remaining data, the comparison value will be calculated to apply MTCA Criterion
No. 1. Statistical calculation of the comparison value requires an analysis of data distribu-
tion that is not appropriate for data sets with a high fraction of non-detects. Therefore, if
more than 50 percent of the data set for a given parameter in a given well is below the
detection limit, then the comparison value will be equal to the maximum value detected
in the most recent eight quarters. A total of eight quarters is selected to be representative
of relatively current conditions.
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55.3

554

555

Calculation of the UCL95 on the Mean

For parameters with sufficient detects, the UCL on the mean will be calculated. This pro-
cess includes an evaluation of the data distribution followed by the calculation of the
UCL “for a normally or lognormally distributed data set.” The main components of the
process are:

e Log transform the data values using natural logs.
o Generate probability plots for both the log-transformed and the untransformed data.

¢ Run a linear regression on the data shown in the probability plots to calculate the coef-
ficient of determination (r2).

o Determine the data distribution as lognormal, normal, or neither, based on the shape of
the probability plot and the coefficient of determination. If the coefficient of determi-
nation is greater than 0.90, then the distribution assumption will be accepted. If it is
between 0.85 and 0.90, then the distribution assumption will be accepted if the data
plotted on the probability plot fall into a reasonably straight line. If the coefficient of
determination is less than 0.85, then the data distribution will be rejected.

e Per MTCA, assume initially that the data will be lognormally distributed. If the lognor-
mal distribution is rejected, then the data will be assumed to be normally distributed. If
the normal distribution is also rejected, then the comparison value will be equal to the
maximum value detected in the most recent eight quarters

e Calculate the 95% UCL on the mean using the method of Land for lognormally distrib-
uted data, or the t-statistic for the normally distributed data.

e Compare the comparison value (either the 95% UCL on the mean or the maximum
value detected) to the cleanup level, as discussed below.

Comparison of the 95% UCLs or Maximum Value to the Cleanup Level

The comparison value that is calculated for each parameter in each well at the point of
compliance (either the maximum value detected in the most recent eight quarters or the
ucus on the mean) will be compared to the cleanup level established by the CAP. If the
comparison value exceeds the cleanup level, then the parameter is determined to be out of
compliance at the given well. Otherwise, the parameter is in compliance with the cleanup
level at the given well.

Reporting

The results of the statistical determination of compliance will be reported in the associ-
ated annual report (at least once every 5 years). Data will be presented in tables including
the number of samples in each data set and the frequency of detection, the coefficients of
determination, the data distribution of each set, the resulting comparison values, and
whether or not the comparison value exceeds the cleanup level. Probability plots will be
included. Text will detail the parameters and wells that are out of compliance.
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5.6

RESPONSE ACTIONS

If data suggest that there might be an imminent threat to human health or the environ-
ment, the following actions will be taken:

o Ecology will be notified, and they will be provided with data and other pertinent infor-
mation.

o Monitoring station or stations will be resampled and retested for the parameters of con-
cern.

o Water supply wells in the Site vicinity will be sampled and tested for the parameters of
concern.

o The final cover system and associated environmental control systems will be inspected,
and maintenance or repairs will be performed as needed in accordance with the Opera-
tions Manual.

o Meetings will be held with Ecology and Lewis County Environmental Services to de-
termine additional response actions that might be taken.

The quarterly and annual monitoring reports will include a description of required re-
sponse actions taken at the Site, including a description of the problem encountered, the
actions taken, and the results of the actions taken.
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SECTION 4 SURFACE WATER MONITORING

Surface Water Monitoring Station Locations

Table 4-1

Monitoring Northing Easting Ground Surface
Station Coordinate Coordinate Elevation (ft msl}

Weyerhaeuser Ditch Monitoring Stations
SW-9A (Upstream) 88303.16 96538 43 169.22
SW-14 (Downsiream) 84937.05 95049.77 156.48
Salzer Creek Monitoring Stations
SW-3 (Upstream) 84830.50 96121.34 158.75
SW-2 (Downstream) 84526.29 04943.23 154.73

ft msl = feet above mean sea level.
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Table 4-2. Surface Water Monitoring Parameters

Reporting Compliance
Constituent Analysis Method Units Limit Level
Alkalinity, Carb as CaCO3 SM 2320B mg/L 5
Ammonia as N, Total SM 4500-NH3 D mg/L 0.3
Arsenic, Dissolved EPA 200.8 mg/L 0.0005 0.0005
Arsenic, Total EPA 200.8 mg/L 0.0005 0.0005
Calcium EPA 200.8 mg/L 0.05
Calcium, Dissolved EPA 200.8 mg/L 0.05
Carbon, Total Organic SM5310B mg/L 0.15
Chemical Oxygen Demand (COD) SM 5220D mg/L 5
Chloride EPA 300.0 mg/L 0.1
Hardness SM 23408 mg/L 1
Iron, Dissolved EPA 200.8 mg/L 0.05
Iron, Total EPA 200.8 mg/L 0.05
Magnesium, Dissolved EPA 7000 mg/L 0.025
Magnesium, Total EPA 200.8 mg/L 0.025
Manganese, Dissolved EPA 200.8 mg/L 0.0005
Manganese, Total EPA 200.8 mg/L 0.0005
Mercury, Dissolved EPA 200.8 mg/L 0.0001
Mercury, Total EPA 200.8 mg/L 0.0001
Nitrate+Nitrite as N EPA 300.0 mg/L 0.1
pH, Field std. units 0
Potassium, Dissolved EPA 7000 mg/L 0.1
Potassium, Total EPA 200.8 mg/L 0.1
Sodium, Dissolved EPA 200.8 mg/L 0.1
Sodium, Total EPA 200.8 mg/L 0.1
Solids, Total Dissolved SM 2540C mg/L 20
Specific Conductivity (at 25 deg C) uS/cm 0
Sulfate EPA 300.0 mg/L 0.2
Temperature, O F OF 0
Zinc, Dissolved EPA 200.8 mg/L 0.001
Zinc, Total EPA 200.8 mg/L 0.001

Groundwater Standards presented in this table are consistent
with Centralia Landfill Second Periodic Review,
Appendix 6.3 (Washington Department of Ecology, January 2016)



BOMPTS1.d0c
/06539

Table 5-1

Summary of Shallow Upper and Upper Unit Groundwater Moniluring Well and Piezometer Construction and Monitoring Delails

Depth (bgs) Elevations {ft mslp
Coordinatest Hydrastratigraphic Welllng::mg Base of Screen Interval Ground Top of Screened Interval

Well Name Well Status? Northing, Easting Unit Diameter (in)< Boring Tap Bottom Surface Casing Top Bottom
Monitoring Wells and Pierometers for Quarterly Water Level and Water Cruality Monitoring
B-15 E 84,944.55 95,132.06 Upper 1.75 29.5 18.0 28.0 164.55 165.33 146.55 13655
B-25 E 85,457.79 95,194.28 Upper 1.75 295 18.0 28.0 16447 165.9¢6 14647 13647
B-35¢ c 85,451.68 95,750.20 Upper 175 31.5 200 30.0 166.99 168.62 146,99 13659
MW-15 E 87.485.61 98,339.14 Upper 2.0 23.0 17.0 22.0 NA 174.95 15795 152,851
MW-25 E B6,727.07 95,338.43 Upper 2.0 28.0 18.0 28.0 164.63 165.37 146.03 13643
MW-35 E B8.093.57 97,566.14 Upper 2.0 270 150 25.0 17%.54 178.50 163501 153.500
MW-55 E B86,023.03 95,258.75 Upper 2.0 260 80 18.0 163.84 165.72 155.84 145.84
MW-6S P NA NA Upper 20 NA NA NA NAL NA NA NA
MW-CNE1S N 87,425,565 96,048.13 Upper 2.0 320 18.5 285 166.85 168.91 148.35 138.35
M-ge E 88,164.41 96,812.80 Upper 2.0 165 6.5 16.5 175.49 175.06 168.9% 158.99
LFPZ-1¢ E 85,893.83 96,078.25 NA 1.0 '55.8 35.0 50.0 199.80 W02.60 164.80 149.80
LFPZ-2¢ E 86,233.32 96,103.08 NA 1.0 71.0 35.0 50.0 204.82 208.05 169.82 154.82
LFPZ-3¢ E 86,624.68 96,087.34 NA 1.0 5%.5 320 47.0 205.84 20881 173.84 158.84
Additional Wells for Quarterly Water Level and Annual Water Level and Water Quality Monitoring
B-15U N 84,942.11 95,143.35 Shallow Upper 20 . 1935 6.5 165 164.49 166.20 157.99 147.99
B-25U N 85,465.73 95,194.68 Shallow Upper 20 21.0 7.0 170 164.66 166.91 157.66 147.66
MW-250 N 86,737.93 95,339.93 Shallow Upper 20 200 7.0 170 164.08 166.34 157.08 147 .08
MW-4S& E 84,936.06 95,786.27 Upper 20 270 8.0 18.0 164.61 166,19 156.61 146.61
Wells Not Proposed for Continued Monitoring :
M-1 E 88,087.15 96,726.06 Upper 20 16.5 65 16.5 175.34 174.96 168.84 158.84
M-2 E 88,073.97 96,784.44 Upper 20 184 8.0 150 174.94 174.48 166.94 156.94
M-3 E §8,045.01 96,880.15 Upper 20 188 80 150 175.63 175.26 167.63 157.63

“Coordinates are based on City of Centralia Datum.,
<All well casings are construcied with polyvinyl chloride (PVC) plastic.

“These wells and piezomelers will be monilored anly for water levels.
‘Estimated from Lop of vasing etevalions.

WA, = Not available; bgs = below ground surface; msl = mean sea level. .
3E = Pre-Ri; N = Rl instailation; NR = RI replacement well; P = Proposed installation in 1999.

fsWell MW-435 will be included in the quarterly monitoring program urdil proposed well MW-65 is instalied and operational.

9Elevations shown are the most recent measurements available. Ground surface alevation for LFPZ-1 through LFPZ-3 may have decreased since these measurements were taken.
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Table 5-2
Summary of Lower Unit Groundwater Monitoring Well and Water Supply Well Construction and Monitoring Details

R d
. Well Casing Depth {bgs) Elevations (ft msl) ‘
) Coordinates Hydrostratigraphic Tnner . Base of Screen Interval Graund Top of Serecned Interval

Well Name Well Status Northing l Easting Unit Diameler (in} Boring Top Bottom Surface Casing Top l Botlom
Monitoring Wells for Quarterly Water Level and Water Quality Monitoring
B-6DR NR 86,035.50 95,258.7% Lower 20 64.0 51.0 610 163.81 165.72 11281 | 10281
B-8DR NR 84,936.62 95,797.05 Lower pai] 6LO 470 520 le4.52 166.65 117.52 107.52
MWD E 8746483 | 9834775 Lower 20 750 625 750 NA wsor | mes” | oo’
MW-2D E 86,718.34 95,338.12 Leorwer 20 540 49.0 64.0 164.14 165.27 115.14 100.14
MW-CNEID N 87,431.73 96,050.85 Lower 20 66.5 " 530 630 166,80 168.42 113.80 103.80
Water Supply Wells for Quarterly Water Level Monitoring
1201 Long Road :
(Rasmussan} I ] 8524822 94386.64 Lower 4 57 NA NA 171.53 171.90 114 NA
304 South Street .
(Hughes) 1 © 89074.11 96556.31 Lower 8 &0 Na Na 173.96 174.28 105 NA
Water Supply Wells for Response Action Sampling and Testing
1217 Long Road f
(Wideli) A 88385.37 94394.20 Lower 2 59 NA NA 170.07 17146 110 NA
1224 Long Road )
{(Whitfield) A 88421.80 9465211 Lower NA NA NA NA 169.10 NA NA& NA
1230 % 1224
Woodland Avenue r
(Mills) A 88044.33 95819.65 Lowar & 63 NA NA, 166.80 169.80 103 NA
2611 Airport Road . ' i
(Hamilton Farms) i 849%90.29 94249.2] Lower 6 50 - 55 NA NA 171.75 173.03 117-122 NA

NA = Not Available; bgs = Below Ground Surface; msl = Mean Sea Level

"E = Pre-RI; N = RI installation; NR = RI replacement well; | = Inactive, na pump present; A = Active, in use or pump installed and available for nse.
“Coardinates are based on City of Centralia Daturn.

“Monitaring well casings are constructed with polyvingd chloride (PVC) plastic; water supply well casings are generally constructed with steet or galvanized iron.
ations shown are the tnost recent measurements available.

“Estimated from top of casing elevations.

( . N ; . .
Elevations represent intake elevations ¢stimated on the basis of ground surface elevation and total depth below ground surface.




Table 5-3. Groundwater Monitoring Parameters

Reporting Compliance
Constituent Analysis Method Units Limit Level
Alkalinity, Carb as CaCO3 SM 2320B mg/L 5
Ammonia as N, Total SM 4500-NH3 D mg/L 0.3
Arsenic, Dissolved EPA 200.8 mg/L 0.0005 0.001
Calcium, Dissolved EPA 200.8 mg/L 0.05
Carbon, Total Organic mg/L 0.15
Chemical Oxygen Demand (COD) SM 5220D mg/L 5
Chloride EPA 300.0 mg/L 0.1
Hardness SM 23408B mg/L 1
Iron, Dissolved EPA 200.8 mg/L 0.05 0.3
Magnesium, Dissolved EPA 200.8 mg/L 0.025
Manganese, Dissolved EPA 200.8 mg/L 0.0005 0.05
Mercury, Dissolved EPA 200.8 mg/L 0.0001 0.002
Nitrate+Nitrite as N EPA 300.0 mg/L 0.1 10
Potassium, Dissolved EPA 200.8 mg/L 0.1
Sodium, Dissolved EPA 200.8 mg/L 0.1
Solids, Total Dissolved SM 2540C mg/L 20 500
Sulfate EPA 300.0 mg/L 0.2 250
Zinc, Dissolved EPA 200.8 mg/L 0.001 5

Groundwater Standards presented in this table are consistent
with Centralia Landfill Second Periodic Review,
Appendix 6.3 (Washington Department of Ecology, January 2016)
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Section 1

Introduction

1.1 Purpose and Objectives

The purpose of this sampling and analysis plan (SAP) is to describe the activities associated
with continuing surface water and groundwater sampling and testing at the Centralia
Landfill. This work is being done in accordance with the requirements of the Centralia
Landfill Cleanup Action Plan (Ecology, 1999a) and the Consent Decree between the Centralia
Landfill Closure Group (CLCG) and the Washington State Department of Ecology (Ecology,
1999b). This SAP has been completed in support of the Centralia Landfill Compliance
Monitoring Plan (CH2M HILL, 1999a), hereafter referred to as the CMP. The CMP presents
the rationale for the work described in this SAP.

The objectives of this SAP are as follows:

e Identify the monitoring staﬁons, testing parameters, and sampling frequencies for
groundwater and surface water at the Centralia Landfill (Landfill)

 Specify collection and handling procedures and laboratory analytical methods for
groundwater and surface water samples

¢ Describe procedures for installation of monitoring devices

e Specify procedures for management of waste materials generated by sampling activities
and installation of monitoring dev1ces

¢ Describe the type and number of quality assurance and quality control samples
* Provide protocols for sample labeling and chain of custody

The CMP discusses the justification for sampling locations, frequencies, and parameters.
The CMP and SAP have been prepared to meet the requirements of the Cleanup Action
Plan (CAP), consent decree, and the Model Tox1cs Control Act (MTCA) (WAC 173-340-410
and WAC 173-340-820).

1.2 General Sampling ahd Analysis Activities

The CAP identified surface water and groundwater as the media of concern that need to be
addressed in the CMP. The groundwater medium is divided into two units: a Shallow
Upper/Upper Unit and a Lower Unit. A description of these groundwater units is
provided in the CMP (CH2M HILL, 1999a). Sampling and analysis will be performed for
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SECTION 1 INTRODUCTION

surface water and for both groundwater units. The data collected will be analyzed in
accordance with the CMP. For each sampling and analysis activity, the following
information is presented, as applicable:

e Sampling locations

* Data collection methods

¢ Sampling parameters and matrixes

¢ Number of samples and sampling frequency

One additional groundwater monitoring well (MW-6S) will be installed; this document also
discusses and describes the installation of this well.
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Section 2

Groundwater Monltorlng

Groundwater monitoring activities include the installation of one additional groundwater
monitoring well and the sampling and testing of 18 Shallow Upper/Upper Unit
groundwater monitoring wells and piezometers and 11 Lower Unit groundwater
monitoring and water supply wells. The installation of the new groundwater monitoring
well will be supervised by a qualified hydrogeologist and will be in accordance with
WAC 173-160, Minimum Standards for Construction and Maintenance of Wells. Quarterly,
annual, periodic, and response action (if needed) monitoring will be will be conducted. The
rationale for the locations and frequencies of the groundwater monitoring wells and
monitoring parameters is described in the CMP (CH2M HILL, 1999a). The locations of the
Shallow Upper/Upper Unit groundwater monitoring wells and Lower Unit groundwater
monitoring and water supply wells are shown in Figures 2-1 and 2-2, respectively.

2.1 Monitoring Well Installation

2.1.1 Well Location

One new monitoring well (MW-6S) will be installed at the location shown on Figure 2-1.
Well MW-6S will be located near existing well B-3S and will be screened in the Shallow
Upper/Upper Unit. The new well is being installed to replace monitoring well B-35, which
was damaged during construction activities at the site and has become difficult to sample.
In addition, well B-3S is located beneath the final cover system and does not provide the
performance monitoring data needed downgradient from the final cover system. Well
MW-6S will be easier to sample and will provide the performance data needed for the CMP.
Well B-3S will continue to be used for water level monitoring.

2.1.2 Drilling and Sampling '.P.rocedures

The boring for well MW-6S will be drilled using a hollow-stem auger drill rig. The boring
will be logged by collecting samples for field classification in advance of each drilling
interval using a split-barrel sampler. Standard penetration tests will be conducted at
2-1/2-foot intervals in general accordance with ASTM D1586. The samples will be visually
inspected for soil classification according to the Unified Soil Classification System

(ASTM D2488). The split-barrel sampler will be decontaminated prior to each sampling
attempt following the steps outlined in Section 5, Decontamination Procedures. Drilling
observations will be recorded on a drilling log form (see Appendix A).

Drilling and sampling of the well will continue until the groundwater table is encountered.
At that time, drilling will be stopped and water level measurements will be taken at
10-minute intervals until the water level is stabilized. When the water level stabilizes,
drilling and sampling will resume and the well will be drilled to a final depth of
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SECTION 2 GROUNDWATER MONITORING

approximately 10 to 15 feet below the static water level or 5 feet into am aquitard, whichever
is more shallow. The well will be drilled to a depth that will allow it to be screened in the
uppermost saturated sand or sandy silt zone beneath the water table.

An attempt will be made to collect two soil samples from the screened zone of the boring.
The samples will be submitted for particle size distribution analysis (ASTM D422) and
laboratory soil classification (ASTM D2487).

2.1.3 Well Construction and Development

The drilling rig will be equipped with a 6-inch-minimum, inside-diameter auger for drilling
a 2-inch-diameter well. The completion depth of the monitoring well will be determined in
the field based on the conditions encountered and the judgment of the field staff. The
monitoring well will be constructed of 2-inch-diameter Schedule 40 PVC well screen and
casing. A schematic diagram of a typical monitoring well completion is provided in

Figure 2-3.

The monitoring well casing will consist of a 3-foot sump and 10 feet (maximum) of
0.010-inch slotted screen, with the remaining length consisting of blank Schedule 40 PVC
2-inch-diameter casing. The monitoring well casing will be positioned centrally in the
borehole and held in place by centralizers placed on the sump and above the screen. The
well casing will be fitted with a water-tight cap. '

A filter pack of Colorado 20/40 graded sand will be used. The monitoring well filter pack
will extend at least 3 feet above the top of the monitoring well screen, and a 2-foot seal of
hydrated bentonite will be installed on top of the sand pack. The remaining distance from
the bentonite seal to the surface will be filled with a bentonite-grout mixture as defined in
WAC 173-160-550(2). Sand, bentonite, and gravel will be installed using a tremie pipe to
prevent the bridging of materials in the annular space. A 3-foot-square by 1-foot-deep
concrete surface pad will be placed above the bentonite seal. The casing stickup will be .
enclosed in an above-ground monument constructed of steel casing surrounded by three
bollard posts. Details of the surface completion are presented in Figure 2-4.

Upon completion of the monitoring well, it will be developed by air lifting, pumping, or
bailing, and surging with a surge block to remove fines from around the monitoring well.
Development will continue until turbidity has decreased to the satisfaction of the '
hydrogeologist, five casing volumes have been removed, or a minimum of 2 hours of

~ development time has been completed. However, care will be taken not to vigorously surge
the well because the unit may consist predominantly of fine sand and silt. Following
-.completion and development of the well, a 2-inch-diameter Grundfos Rediflow II™ stainless
steel sampling pump with a Teflon™-lined polyethylene discharge hose will be installed.

Monitoring well completion details to be determined in the field will include the following:

¢ Placement and length of the well screen
¢ Total length of filter pack

o Total well depth

¢ Well development time
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SECTION 2 GROUNDWATER MONITORING

Monitoring well completion and development details will be recorded on a well completion
diagram (see Appendix A) or in the field logbook.

2.2 Monitoring

Quarterly, annual, and periodic monitoring will be conducted in Shallow Upper/Upper
Unit monitoring wells and piezometers and in Lower Unit monitoring wells and water
supply wells. Monitoring for response actions (if needed) will be specified on a
case-by-case basis by Ecology and Lewis County Environmental Services and will include
additional offsite water supply wells and selected parameters. Since the monitoring
stations and parameters for response actions cannot be predetermined, they are not
specified in this SAP. Sampling and analysis procedures for response action monitoring
will be similar to the procedures described in this SAP.

Sampling frequencies and analytical parameters vary for quarterly, annual, and periodic
monitoring and from station to station. The following subsections describe the procedures
for water level measurement, well purging, field parameter sampling and testing, and
laboratory parameter sampling and testing. Where necessary for clarity, separate
descriptions are provided for Shallow Upper/Upper Unit monitoring and for Lower Unit
monitoring. '

2.2.1 Water Level Measurements

Groundwater level measurements will be obtained from the various momtormg wells,
piezometers, and water supply wells as follows:.

e  Water levels will be measured quarterly in all Shallow Upper/Upper Unit monitoring
wells and piezometers except for monitoring wells M-1, M-2, and M-3

e Water levels will be measured quartérly in all Lower Unit monitoring wells

e Water levels will be measured quarterly in water supply wel]s located at 1201 Long
Road (Rasmussen) and at 304 South Street (FHughes)

Groundwater level measurements will be obtained according to the following procedures.
The depth to water (DTW) is the distance between a reference point (a point marked on the
top edge of a PVC or steel well casing with a known elevation) and the static water level.
The measurement will be performed using a Solinst™ water level indicator or equivalent.
The water level indicator probe will be lowered into the well or piezometer until it
encounters water. At this point; the level indicator will buzz, and if there is a red light on
the level indicator, it will come on, indicating the probe is in the water. The probe will be
raised and lowered in slight increments until it is at the water surface. The position on the
sounding line that is even with the reference point will be marked, and the line will be
pulled partially out of the well casing to read the DTW to the nearest 0.01 foot. The water
level elevation will be calculated by subtracting the DTW from the elevation of the reference
point.
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SECTION 2 GROUNDWATER MONITORING

The water level indicator sounding line will be thoroughly decontaminated after the
measurements are performed and prior to coiling the line back onto the spool.

2.2.2 Calculation of Well Purging Volume

The volume of water to be purged from each well prior to sampling will be calculated in the
field. A minimum of three casing volumes will be removed from wells purged with a
peristaltic pump (see Section 2.2.3). The DTW measured just prior to sampling will be
subtracted from the total depth (TD) of each well to compute the volume of water to be
purged. The total purging volume will be calculated using the following equation:

V = (TD - DTW) x N

where:
\Y% = volume of water to be evacuated from the well, in gallons (This
number equals three times the volume of water contained within the
well casing [three casing volumes].)
TD = total depth of well, in feet |
DTW = depth to static water, in feet
N = constant in gallons per foot (gal./ ft) multiplied by three
-where:
N = 0.5 gal./ft for a 2-inch-diameter casing (0.16 gal./ft for a 2-inch-diameter

well x 3 » 0.5 gal./ft); or

= 0.4 gal./ft for a 1.75-inch-diameter casing (0.125 gal./ft for a 1.75-inch-
diameter well x 3 = 0.4 gal./ft.) '

Available construction information on monitoring wells and water supply wells is provided

in Tables 2-1 and 2-2. The TD of each well will be sounded and recorded annually, at a

minimum, in order to monitor the volume of accumulated silt and verify that no
-obstructions exist. ‘

2.2.3 Well Purging Methods and Procedures

Purge water will be removed from each well using either a dedicated or portable Grundfos
Rediflow II™ submersible pump or using a peristaltic pump with dedicated tubing. Purge
water handling and disposal procedures are described in Section 6. Procedures for well
purging using both submersible and peristaltic pumps are described below.

SENDCMPSAPR.DOC ) ' : 2410
04/06/99 :










SECTION 2 GROUNDWATER MONITORING

Peristaltic Pump Operation

A peristaltic pump will be used in wells with small-diameter casings (i.e., monitoring wells
B-1S and B-2S). The peristaltic pump will not be used for sampling. Power for the
peristaltic pump will be provided by a portable generator. The wells to be purged using the
peristaltic pump have been equipped with dedicated 3/4-inch-diameter polyethylene -
tubing. The tubing has been installed in each well so that the bottom of the tubing will be
just below the water surface when purging is completed. During purging, the tubing in the
well will be gently raised and lowered to purge the entire water column in the well casing.
The tubing will be stored in the well between sampling events by hanging it from the top of
the PVC well casing.

Purging will begin at a low flow rate and gradually increase until a uniform flow rate is
obtained. Purge water will be collected in a calibrated bucket so that the total purge volume
can be recorded within +5 percent of the computed well casing volume. Field water quality
parameters will be measured during purging as described below in Section 2.2.4.

Special attention will be paid to avoid purging from the top of the water column when
volatile organic compounds (VOCs) are included in the list of analytes. The action of a
suction pump, such as a peristaltic pump, will cause VOC constituents to come out of
solution in the groundwater.

When the polyethylene tubing is removed from a well for sampling, care will be taken to
prevent the tubing from touching the outer casing of the well or the ground. Clean gloves
will be donned to handle the tubing. The tubing will be placed inside a new, clean plastic
bag for storage during sampling. The tubing will be replaced in the well after sampling is
complete.

Submersible Pump Operation

Dedicated Grundfos Rediflow II'™ submersible pumps will be used to purge, sample, and
test all monitoring wells except for wells with small-diameter casings and wells with
2-inch-diameter casings installed in the Shallow Upper Unit. Wells with small-diameter
casings (i.e., B-1S and B-2S) will be purged with a peristaltic pump as described above.
Wells with 2-inch-diameter Casings installed in the Shallow Upper Unit (i.e., B-1SU, B-25U,
and MW-2SU) will be purged, sampled, and tested using a portable Grundfos Rediflow II'
submersible pump. The potential for cross-contamination from use of the portable pump

- will be minimized by decontanunatmg the pump between each well and by using
disposable tubing.

Submersible pump intakes will be set near the midpoint of well screens. Depth to water
will be measured in each well and recorded prior to turning on the pump. During purging,
water levels will be monitored together with field parameters (see Section 2.2.4 for
information on measurement of field parameters). Wells will be purged at a rate of 1 gallon
per minute (gpm) or less until field water quality parameters stabilize. The purge rate will
not exceed 1 gpm or will not exceed a rate that results in a significant lowering of the water
level within each well. :
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SECTION 2 GROUNDWATER MONITORING

2.2.4 Field Measurement of Water Quality Parameters

Field measurements of water quality parameters will be used to evaluate whether the water
being removed from the well is representative of in situ conditions (i.e., water removed is
water from the water-bearing formation rather than water that has resided in the well
casing where it has been exposed to the atmosphere).

The following groundwater quality parameters will be measured in the field:

e Temperature
® pH
e Conductance

For the small-diameter wells purged with the peristaltic pump, field parameters will be
measured after each of the three purged casing volumes is removed during the well
purging process and will be recorded on a field sampling form. Instrument probes will be
placed in a disposable cup filled with groundwater from the monitoring well. Probes and
cups will be rinsed with the purge water between purge volumes and probes will be rinsed
with distilled or deionized water between wells. When the last two measurements of each
of the four parameters are within 10 percent of each other, the water will be considered
representative of subsurface conditions. Generally, this will be true of the measurements
made after the second and third casing volumes are removed. If the last two readings of
each of the three parameters are not within 10 percent of each other, well purging will be
~continued until successive purge volume measurements are within 10 percent.

For wells purged with the submersible pumps, field parameters will be measured as the
pump is purging until the field parameters have stabilized. When field parameters have
stabilized, the pumping rate will be reduced to approximately one liter per minute, and
field parameters will be measured prior to collecting samples for other parameters.

2.2.5 Analytical Parameters and Sampling Methods

Samples will be collected immediately following well purging. Sampling personnel will
don new disposable nitrile gloves prior to sampling at each monitoring well location.
Samples will be collected in the order that has been established to ensure that those samples
most likely to-change rapidly when exposed to the atmosphere will be collected first. The
order for collecting samples from monitoring wells will be as follows.

~1. Organic compoundé (only for periodic rﬁom'toring)
2. Dissolved metals, including mercury (both quarterly and annual)
3. Chloride

Samples from monitoring wells with small-diameter casings (B-1S and B-2S) will be
collected using a bottom-filling-type disposable polyethylene bailer. Specialized sampling
tips might be used to fill vials when organics are sampled and tested for periodic -
monitoring. A cordwheel will be used with the bailers. One end of a monofilament line
will be attached to the bailer using a fisherman’s knot. Distilled water will be poured over
and through the bailer and over the gloved hands of the sampling personnel. The bailer
will be lowered to the bottom of the well. The line will be cut, and the free end will be

- attached to the cordwheel with a fisherman’s knot. During sample collection, the bailer will
be raised and lowered slowly to minimize disturbance of the water in the well. '
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SECTION 3 SURFACE WATER MONITORING

with an attached adjustable clamp will be used to reach the sampling point. If pre-
preserved sample containers are used, care will be taken to not overfill the containers in
- order to prevent the dilution of preservatives. If sampling equipment is used to fill the
sample containers, it will be decontaminated prior to water collection at each station as
outlined in Section 8, and an equipment blank will be collected.

The order for collecting surface water samples is as follows:

1. - Organics (if determined to be necessary following evaluation of periodic groundwater
monitoring)

2. Total and dissolved metals, including mercury (quarterly and annually)
3. Chloride
4. Hardness

Surface water samples for dissolved metals analyses will be field filtered at the sampling
station prior to preservation. Samples will be filtered using a portable Masterflex sampling
pump or a manual vacuum pump (Nalgene™ Model No. 6130-0010 or equivalent) attached
to a filter unit containing a 0.45-micron cellulose nitrate filter. Filter units will be used only
once and will be discarded between sampling stations. It may be necessary to use more
than one filter unit at stations with high concentrations of suspended solids. Some analytes
will require preservation in order to retard biological action, slow hydrolysis, and reduce
sorption effects. Preservation methods will generally consist of pH control through
chemical addition, refrigeration, and protection from light.

- Sample containers will be labeled with the sample identification number, the date and time
of sample collection, initials of sampling personnel, preservative used (if any), and analyses
requested using an indelible marker. The method for identifying surface water samples is
outlined in Section 4.3.1. The sealed containers will be placed in a sealed plastic bag and
put directly into a sample cooler.

3.4 Field Quality Control Samples
~ Field quality control samples will be collected as follows:

e  One trip blank per cooler that contains organics (only if organics are not sampled
concurrent with groundwater monitoring)

¢ One field duplicate pef surface water monitoring event to be collected at SW-14 in the
same manner as the SW-14 sample and labeled SW-214

e One field equipment blank per sampling round (if field sampling equipment contacts
the sample) to be collected by pouring laboratory-grade distilled water into the
decontaminated sampling equipment and then filling sample containers by pouring
from the sampling equipment ‘

e Sample volume for laboratory MS/MSD samples to be collected from station SW-14 or
from station SW-2 if sufficient volume is unavailable at station SW-14 (only if surface
- water monitoring is not performed concurrent with groundwater monitoring)
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Section 5

( Decontamination Procedures

The objectives of decontamination are to reduce the contamination leaving the site, to
minimize cross-contamination between sampling stations, and to minimize the risk to
workers. This section describes the procedures established to achieve the decontamination
objectives.

5.1 Eqvuipment Decontamination

Drilling equipment used for monitoring well installation will be decontaminated by steam
cleaning. Drilling equipment will be steam cleaned on the Site before drilling and after
drilling is completed. Drilling equipment will not be allowed to leave the Site until steam
cleaning is completed. :

Decontamination areas for hand-held sampling equipment will be set up in the
Environmental Monitoring Office or in the field at the discretion of the Environmental
Supervisor. Whenever possible, purging and sampling equipment that comes directly into
contact with sample media, sample containers, or the inside of a monitoring well will be
single-use disposable equipment that is replaced between each sampling event. Sampling
equipment that is not single-use disposable equipment (such as the portable submersible

( pump) will be decontaminated between each sampling event using the following
procedures: -

Wash in a solution of Alconox and potable tap water.

Rinse generously with tap water.

Rinse with distilled and deionized water (ASTM Type II).

Rinse with 10 percent nitric acid! (trace metal or higher-grade HNO3).
‘Rinse with distilled and deionized water (ASTM Type II).

Rinse with acetone? (pesticide-grade).

Air dry or blow out with pure nitrogen.?

Rinse with distilled and deionized water (ASTM Type II).

O N QU W

For decontamination of equipmént used for non-environmental sampling, such as soil -
sampling with a split-barrel sampler during monitoring well installation, the following
decontamination procedures will be used:

1. Rinse with potable tap water.
2. Wash in a solution of Alconox and potable tap water.
3. Rinse with distilled water.

10nly if sample Is to be analyzed for metals.

\ 20nly if sample Is to be analyzed for organics.,
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Centralia Landfill  Groundwater Level

Compliance Monitoring Program Field Data Sheet
Date: . Date: Date:
Measuring Depth to Depth Depth Depth Depth Depth Depth

Well Name Point Elevation Screen Time | to Water | of Well | Time | to Water | of Well | Time | to Water | of Well
B-18 165.33 28.0

B-2S 165.96 28.0

B-35 168.62 30.0

B-6DR 165.72 61.0

B-8DR 166.65 57.0

MW-1S 174.95 220

MW-1D 175.01 75.0

MW-25 165.37 28.0

MW-2D 165.27 64.0

MW-35 178.50 25.0

MW-45 166.19 18.0

MW-55 : 165.72 18.0

LFPZA 202.60 50.0

LFPZ-2 208.05 50.0

LFPZ-3 208.81 47.0

M4 _ 175.06 165

MW-2SU 166.34 17.0

B-1SU 166.20 16,5

B-2SU 166.91 17.0

MW-CNE1S 168.91 28.5

MW-CNE1D 168.42 63.0

MW-6S NA NA

304 South St. 174.28 =60

1201 Lang 171.90 ~57

Sampler's Name:

Comments:
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