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September 29, 2015

Washington State Department of Ecology
Central Regional Office

Toxics Cleanup Program

1250 W. Alder Street

Union Gap, WA 98903

Attn:  Ms. Mary Monahan, Mr. Matt Durkee, and Ms. Valerie Bound

RE:  SUPPLEMENTAL REMEDIAL INVESTIGATION REPORT

(SEPTEMBER 2014 THROUGH JUNE 2015)

CLOSED CITY OF YAKIMA LANDFILL SITE

YAKIMA, WASHINGTON
Dear Mary, Matt, and Valerie,

On behalf of the City of Yakima (City), Landau Associates is pleased to provide the attached
Supplemental Remedial Investigation (RI) Report for the closed City of Yakima Landfill Site (Site). The
report presents the results and findings of the supplemental RI activities conducted at the Site between
September 2014 and June 2015.

At the direction of the Washington State Department of Ecology (Ecology), the City entered into
the Voluntary Cleanup Program (VCP) in February 2014 (VCP Site 1927; Project CE040) and requested
that Ecology review reports summarizing the results of the previous Site investigations conducted through
2012 and provide an opinion concerning the status of the RI process. Following review of the reports
included with the VCP application, Ecology issued an Opinion Letter (2014) regarding the current Site
investigation process. The Opinion Letter indicated that characterization of soil and groundwater at the
Site was insufficient to support the selection of a cleanup action, and that additional investigation was
needed to complete the RI process.

Based on the data gaps identified in the Ecology Opinion Letter, an Rl work plan (Work Plan) was
prepared and submitted for Ecology’s approval on August 11, 2014. The Work Plan outlined the planned
approach for further investigation at the Site and provided the basis for the collection and the evaluation of
data gathered during the planned supplemental RI activities. Upon completion of the initial phases of field
activities outlined in the Work Plan, an Interim R1 Data Report was submitted to Ecology on April 14, 2015

for review and consideration.
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The Interim RI Data Report summarized the results and initial conclusions from Site investigation
activities conducted between September 2014 and January 2015. These activities included completion of
two of the four planned quarterly groundwater sampling events (i.e., September and December 2014);
further investigation of the extent of municipal solid waste (MSW) and new landfill gas (LFG) probe
installation (October 2014); and completion of a Site-wide LFG survey (January 2015). The Interim RI
Data Report presented the results of these initial RI activities and provided preliminary conclusions
regarding the nature and extent of contamination at the Site, based on the data collected through
January 2015.

Upon submittal of the Interim RI Data Report, Ecology was requested to provide a written opinion,
per the procedures outlined under the VCP, on the content and preliminary conclusions included in the
report; this requested Opinion Letter was provided to the City in early June 2015. The 2015 Opinion Letter
indicated that based on the current understanding of the Site: “further remedial action is necessary to clean
up the contamination at the Site”. Ecology indicated that the Site is defined by the nature and extent of
contamination associated with the following releases:

e Gasoline range organics (GRO), n-nitrosodiphenylamine, and 4,4’-DDD in soil

e Heavy oils, vinyl chloride (VC), bis(2-ethylhexyl)phthalate (BEHP), 3,3’-dichlorobenzidine,
arsenic, iron, manganese, nitrate, sodium, and low pH in groundwater.

Ecology stated in the 2015 Opinion Letter that the current characterization of the Site (based on
data collected between September 2014 and January 2015) was not sufficient to select a cleanup action;
however, once the remaining planned supplemental Rl work was completed, the characterization of the Site
should be sufficient to select an appropriate cleanup action.

Based on the approach provided in the submitted Work Plan and ongoing coordination with
Ecology, the Supplemental Rl Report has been prepared to document the results of the additional RI
activities conducted between March and June 2015 and provides updated conclusions and considerations
on potential required cleanup strategies for the Site.

The Supplemental RI Report presents and discusses the overall field investigation, laboratory
analytical results, and the findings and conclusions based on the RI activities conducted between
September 2014 and January 2015. The City requests that Ecology review the attached report and provide
a written opinion on the sufficiency of the completed RI activities to satisfy the issues noted in the Opinion
Letters (2014, 2015); and the relevancy and applicability of the results, findings, and the conclusions
concerning potential remedial action requirements for the Site.

Ecology’s 2014 Opinion Letter stated that a Terrestrial Ecology Evaluation (TEE) was required for
the Site. A TEE was provided as an attachment to the Interim RI Data Report submitted to Ecology on

April 14, 2015. Ecology’s 2015 Opinion Letter specific to that submitted report noted that if the proposed
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institutional controls discussed in the report are placed on the Site, with a conditional point of compliance
[i.e., 6 feet (ft) below ground surface (BGS)], Site conditions will meet the TEE simplified evaluation
procedure criteria for no further evaluation. The 2015 Opinion Letter also notes that the conditional point
of compliance of 6 ft BGS may or may not be necessary depending on the specific type of barrier (e.g.,
containment) installed. The originally-submitted TEE is included as an attachment to the Supplemental Rl
Report.

In general, the Supplemental Rl Report includes the following information:

e A summary of previous investigations and remedial actions;

e A description of the supplemental RI activities completed between September 2014 and
June 2015;

e Site geology and hydrogeology information;

e Site-specific screening criteria;

e A media-specific presentation of the nature and extent of Site contamination;
¢ Identification of Site-specific contaminants of concern (COCs);

e Conceptual Site model (CSM) information, including chemical fate and transport dynamics
and potential exposure pathways and receptor information;

e Proposed Site cleanup standards; and,

o Remedial action and feasibility study (FS) considerations.

Elements presented in the report, which have been revised and updated based on the results of the
supplemental RI activities, include:

e Geologic cross-sections, including information from the new groundwater well and LFG probe
installations;

e Groundwater elevation and contour maps (based on the September 2014 through June 2015
groundwater sampling events);

e Updated information regarding the extent of municipal solid waste (MSW) at the Site;
e Tabulated RI analytical data evaluated relative to Site-specific screening criteria; and

e The nature and extent of Site contamination, including an updated discussion on dissolved
metals and low pH levels associated with area-wide aquifer-reducing conditions, and LFG
(specifically methane) concentrations.

Relevant historical data for the Site has been tabulated and are included as Appendix A.
Appendices B through D include the Sampling and Analysis Plan, Quality Assurance Project Plan, and
Health and Safety Plan, respectively, which supported implementation of completed RI activities (and
future activities, as necessary). Appendices E through H include a full compilation of the groundwater
monitoring well construction logs, exploratory test pit logs, LFG/soil gas probe logs, and soil boring logs,
respectively. Appendix I (on CD) including the laboratory-generated data reports, and Appendix J includes

both the data usability and validation reports.
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The City feels that the results and conclusions summarized in the attached Supplemental Rl Report
sufficiently satisfy the requested evaluation outlined in Ecology’s 2014 and 2015 Opinion Letters and that
the understanding of Site conditions is substantive enough to move forward with the evaluation of potential
remedial alternatives. Given these consideration, the City requests that Ecology provide its review and
written opinion regarding the sufficiency of the completed RI activities to support preparation of a focused
FS to evaluate practicable alternatives specific to Site conditions and the reality of future redevelopment
strategies.

During the review process, please let us know if you have any questions, initial concerns, or would
like additional information to support your review. The City appreciates your ongoing assistance and
support with management of the Site through the VCP.

LANDAU ASSOCIATES, INC.

JAF/TLS/kes

cc: Ecology — Central Region, VCP Coordinator
Joan Davenport, City of Yakima
Jeff Cutter, City of Yakima
Brett Sheffield, City of Yakima
Kurt Peterson, Cascadia Law Group PLLC

LANDAU ASSOCIATES



Agency Review DRAFT
Supplemental

Remedial Investigation Report
Closed City of Yakima Landfill Site

September 29, 2015

Prepared for

City of Yakima

LANDAU
ASSOCIATES

130 2nd Avenue South
Edmonds, WA 98020
(425) 778-0907



EXECUTIVE SUMMARY

This report presents the data collected between September 2014 and June 2015, and the associated
findings and conclusions, for the supplemental Remedial Investigation (RI) implemented at the closed City
of Yakima Landfill Site (Site) located in Yakima, Washington. The Site is defined by the extent of the
municipal solid waste (MSW) within the former landfill, including the extent of contamination associated
with potential releases from the former landfill.

Through their review of previously-submitted documentation, the Washington State Department of
Ecology (Ecology) noted that additional characterization of the Site was necessary in order to evaluate
effective cleanup alternatives (Ecology 2014, 2015). Based on the approach provided in the submitted
Work Plan, this Supplemental Rl Report documents that the results of the completed RI activities provide
sufficient information to allow for the effective evaluation and selection of an appropriate cleanup action
that will address Site-specific conditions.

PURPOSE AND SCOPE OF REMEDIAL INVESTIGATION

At the direction of Ecology, the City of Yakima (City) entered into the VVoluntary Cleanup Program
(VCP) in February 2014 and requested that Ecology review reports summarizing previous investigation
results (through 2012) relating to the Site and provide its opinion concerning the status of the RI process.
Subsequent to this review, Ecology issued an Opinion Letter (2014) indicating that characterization of soil
and groundwater at the Site was insufficient to support the selection of a cleanup action, and that additional
investigation was needed to complete the RI for the Site.

Based on the data gaps identified in Ecology’s 2014 Opinion Letter, an Rl work plan (Work Plan)
was prepared and submitted on August 11, 2014 for Ecology’s approval. The Work Plan outlined the
planned approach for further investigation at the Site and was developed to meet the requirements for an
Rl as defined by the Washington State Model Toxics Control Act (MTCA) Cleanup Regulation
[Washington Administrative Code (WAC) 173-340-350]. The Work Plan described the additional
Rl activities to be performed, including installation of new groundwater monitoring wells, collection of soil
and groundwater samples for chemical analyses, further investigation of the extent of MSW, survey of
landfill gas (LFG) concentrations, and preparation of a Terrestrial Ecological Evaluation (TEE). The Work
Plan also included a site-specific Sampling and Analysis Plan (SAP), a Quality Assurance Project Plan
(QAPP), and a Site Health and Safety Plan (HASP), per Ecology’s requirements.

Upon completion of the initial phases of field activities outlined in the Work Plan, an Interim RI
Data Report was submitted to Ecology for review and consideration (Landau Associates 2015). The Interim

RI Data Report summarized the results and initial conclusions from Site investigation activities conducted
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between September 2014 and January 2015. These activities included completion of two of the four
planned quarterly groundwater sampling events (i.e., September and December 2014); further investigation
of the extent of MSW and new LFG probe installation (October 2014); and completion of a Site-wide LFG
survey (January 2015). The Interim RI Data Report presented the results of these initial RI activities and
provided preliminary conclusions regarding the nature and extent of contamination at the Site, based on the
data collected through January 2015.

Upon submittal of the Interim RI Data Report, Ecology was specifically requested to provide a
written opinion, per the procedures outlined under the VCP, on the content and preliminary conclusions
included in the report; this requested Opinion Letter was provided to the City in early June 2015 (Ecology
2015). The 2015 Opinion Letter indicated that based on the current understanding of the Site: “further
remedial action is necessary to clean up the contamination at the Site”. Ecology indicated that the Site is
defined by the nature and extent of contamination associated with the following releases:

e Gasoline range organics (GRO), n-nitrosodiphenylamine, and 4,4’-DDD in soil

o Heavy oils, vinyl chloride (VC), bis(2-ethylhexyl)phthalate (BEHP), 3,3’-dichlorobenziding,
arsenic, iron, manganese, nitrate, sodium, and low pH in groundwater.

Ecology stated in the 2015 Opinion Letter that the current characterization of the Site (based on
data collected between September 2014 and January 2015) was not sufficient to select a cleanup action;
however, once the remaining planned supplemental Rl work was completed, the characterization of the Site
should be sufficient to select an appropriate cleanup action (Ecology 2015).

Based on the approach provided in the submitted Work Plan, this Supplemental Rl Report has been
prepared to document the results of the additional RI activities conducted between March and June 2015

and provides updated conclusions and considerations on potential cleanup strategies for the Site.

SCREENING CRITERIA

As part of the RI process, screening levels (SLs) were developed for soil and groundwater that are
protective of human health and the environment (in accordance with MTCA requirements). Ecology’s
Opinion Letters (2014 and 2015) identified that consideration of MTCA Method A and B criteria for
unrestricted land uses is appropriate for the Site; therefore, these criteria were used as the basis for the
development of SLs.

The Site-specific groundwater SLs were established as the lower of the values protective of
groundwater as drinking water and as surface water, based on the evaluation methodology outlined in
Section 6.0 of this report. For several compounds, the SL criterion was lower than the laboratory-specific
guantitation limit [QL, applied as the practical quantitation limit (PQL)]. In those instances, the initial

chemical-specific SL was raised to the laboratory-specific QL for data comparison and screening purposes.
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As appropriate, soil and/or groundwater SLs could be ultimately adjusted to regional- or Site-specific
background values, in accordance with the procedures outlined in MTCA and based on additional RI results,
as appropriate. Surface water-specific SLs were not developed for the Site because surface water is not
considered an affected media, and because the groundwater SLs have been established to be protective of
surface water.

Site-specific soil SLs were also developed for the Site based on MTCA Method A and B criteria
for unrestricted land uses, including Method B criteria derived based on direct contact and the 3-phase
protection of groundwater model results. However, certain Site-specific soil SLs were subsequently
adjusted, based on the RI groundwater analytical results, when a preliminary empirical demonstration could
be made that the soil concentrations for a given compound are protective of groundwater [per WAC 173-
340-747(3)(f)].

Based on MTCA cleanup regulations [WAC 173-340-710(7)(c)], the solid waste closure
requirements in chapter WAC 173-304 are considered the minimum requirements for potential cleanup
actions for landfills closed prior to 1991. These regulations provide relevant compliance standards that are
considered generally applicable and protective for contaminant migration or exposure, in the absence of
other directly applicable regulations. Based on current Site conditions (i.e., no onsite structures, etc.), LFG

concentrations (in particular methane) at the perimeter of the Site were used as the basis for LFG SLs.

TERRESTRIAL ECOLOGICAL EVALUATION

As mentioned previously and in accordance with Ecology’s 2014 Opinion Letter, a TEE has been
prepared based on Site conditions and was included with the Interim RI Data Report. The TEE concludes
that the MTCA TEE exclusion assessment criteria cannot be met for the Site. However, consideration of
the relevant risk-based screening criteria, the conditional point of compliance, and the likelihood of future
institutional controls (e.g., restrictions on subsurface activities, etc.) allows the Site to meet the TEE
simplified evaluation procedural criteria; therefore, no further evaluation is required.

In Ecology’s 2015 Opinion Letter, Ecology commented that if presumed institutional controls are
established at the Site, with a conditional point of compliance [i.e., 6 feet below ground surface (BGS)],
that Site conditions will meet the TEE simplified evaluation procedure for no further evaluation (Ecology

2015). A copy of the TEE report is included again with this Supplemental Rl Report as Attachment 1.
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CONTAMINANTS OF CONCERN

Based on the investigation strategy outlined in the submitted Work Plan, soil and groundwater
samples were selectively analyzed for total petroleum hydrocarbons (TPH), metals, volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, polycyclic aromatic
hydrocarbons (PAHS), polychlorinated biphenyls (PCBs), and conventional parameters (e.g., nitrate, nitrite,
chloride, fluoride, pH, etc.). Based on the completed supplemental RI results, the detections of these
compounds at the Site at concentrations above the laboratory reporting limits (RLs), with the exception of
metals in both soil and groundwater samples, were very limited. Furthermore, many of the compounds that
were detected were identified in samples collected at locations hydraulically upgradient of the Site and,
therefore, are not considered to be associated with historical Site operations. A summary of the RI results
(by media type) is provided below.

Soil

Metals were the most frequently detected compounds in soil at the Site, including arsenic, barium,
cadmium, calcium, chromium (I11), iron, lead, magnesium, manganese, silver, and sodium; hexavalent
chromium, mercury, and selenium were not detected at concentrations above the laboratory RLs in the soil
samples for which they were analyzed during the supplemental RI activities. Of these detected metals, only
iron was detected at a concentration greater than its corresponding SL; however, all of the detected
concentrations were below the statewide 90" percentile value for iron [i.e., 43,100 milligrams per kilogram
(mg/kg)]. Therefore, iron is not considered a contaminant of concern (COC) in Site soil.

Based on the data evaluated as part of the supplemental RI activities, TPH compounds,
conventional and field parameters, PCBs, PAHSs, and VOCs are also not identified as COCs in Site soil.
One pesticide (4,4’-DDD) concentration and one SVOC (n-nitrosodiphenylamine) concentration exceeded
their corresponding SL in only one soil sample each that was collected during the supplemental RI activities.
The SLs established for these two compounds were based on protection of groundwater (3-phase model)
results using surface water criteria inputs. However, both compounds were not detected in any of the
groundwater samples analyzed from wells hydraulically downgradient of the Site (i.e., off site/near the
river). Given this consideration, the SLs for these two compounds were appropriately revised to be based
on the protection of groundwater (3-phase model) results using drinking water criteria inputs. Neither of
the detected concentrations of these two compounds exceeded the revised SLs based on protection of
drinking water criteria.

Based on the results of the soil samples collected and analyzed as part of the supplemental
RI activities, and the evaluation of these results with respect to appropriate SLs and overall Site dynamics,

no Site-specific COCs are identified for soil. Nevertheless, the likely redevelopment scenarios for the Site
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will include varying levels of containment of Site soils through incorporation of impervious services
(infrastructure, roadways, etc.), essentially capping the soil in place. If Site remedial action is required, the

focus will be to address impacts to groundwater and from LFG (i.e., methane), as discussed below.

Groundwater

As with the soil results, the most frequently detected compounds in groundwater were metals (both
total and dissolved). Of the dissolved metals detected, dissolved arsenic, iron, manganese, and sodium
were identified at concentrations greater than their corresponding SLs in several samples. These SL
exceedances were identified at locations throughout the area of investigation, both within the Site, and at
locations hydraulically upgradient and hydraulically downgradient of the Site. In part, these detected
concentrations reflect the area-wide reducing conditions that are apparent in the groundwater aquifer, as
discussed below.

TPH compounds [specifically TPH-diesel (TPH-D) and TPH-oil (TPH-O)] were identified at
several sampling locations at concentrations greater than their respective groundwater SLs; however, all
but one of the TPH detections were at locations hydraulically upgradient of the Site in areas not considered
to be associated with historical Site operations. TPH-D was detected above its SL in one Site sample in
December 2014, but the detected concentration was below the SLs based on the analysis using silica gel
cleanup (SGC). Therefore, TPH is not considered a COC in groundwater for the Site.

Other compounds that were detected in groundwater samples at concentrations that exceeded their
corresponding SLs during completion of the supplemental RI activities were also evaluated as potential
COCs for the Site. These compounds include pH, nitrate, VC, n-nitrosodiphenylamine, BEHP, and
pesticides (4,4’-DDD, 4,4’-DDT, and endosulfan Il). The relative exceedances and associated evaluation
of these compounds as potential COCs in groundwater for the Site is summarized as follows:

e pH: Low pH levels [below the SL range (<6.5)] were identified in numerous samples
throughout the area of investigation. These low pH levels are associated with the groundwater
reducing conditions observed throughout the area of investigation. pH is considered a Site-
specific COC in groundwater.

o Nitrate: Nitrate exceeded its corresponding SL in only one sample at a location adjacent to and
hydraulically downgradient of the Site; nitrate did not exceed its SL in any other sample
collected during the course of supplemental RI activities. Although this single exceedance is
statistically insignificant in the scope of overall supplemental RI analytical results, nitrate is
considered a Site-specific COC in groundwater.

e VC: VC was also detected above its corresponding SL in one quarterly sample at one Site
location only. Similar with the nitrate exceedance, the VC exceedance is considered
statistically insignificant compared to the overall scope of supplemental RI analytical results.
For Site evaluation purposes, VC is considered a Site-specific COC in groundwater.

¢ N-nitrosodiphenylamine: The compound was detected above its corresponding SL at one Site
well location across two quarters only; it was not detected at any other location above its SL
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during the course of RI activities. Since n-nitrosodiphenylamine was not detected at any
location hydraulically downgradient or near the river, the original SL for the compound (based
on protection of surface water) can be revised based on protection of groundwater as drinking
water criteria. The detected concentrations at MW-106 do not exceed the revised SL; therefore,
n-nitrosodiphenylamine is not considered a Site-specific COC in groundwater.

e BEHP: BEHP was the most frequently detected SVOC in the area of investigation, and
exceedances of the compound’s SL were identified at sample locations within the Site,
hydraulically upgradient, and hydraulically downgradient of the Site. SL exceedances were
only identified in samples collected during the September and December 2014 rounds of
sampling. BEHP is a widely-used plasticizer and is often identified as a cross-contaminant in
laboratory analyses. The sporadic frequency of detections of the compound and their locations
through the area of investigation indicates that its presence is likely linked to cross
contamination versus actual Site conditions. Therefore, BEHP is not considered a Site-specific
COC in groundwater.

e DPesticides (4.4’-DDD, 4.4’-DDT, and endosulfan II): These three pesticides were detected
above their corresponding SLs at Site well MW-103; only 4,4’-DDD exceeded the SL in all
four quarters sampled at that location. The results for these three compounds do not exceed
their corresponding SLs in samples from any other Site or hydraulically downgradient well.
Similar with the revised SL evaluation summarized above for n-nitrosodiphenylamine, the
detected concentrations of these three pesticides do not exceed their revised SLs based on
protection of groundwater as drinking water. Therefore, these three pesticides are not
considered Site-specific COCs in groundwater.

Based on the summary outline above and as discussed in Section 8.0, dissolved metals (i.e., arsenic,
iron, manganese, and sodium), pH, nitrate, and VC are carried forward as Site-specific COCs in
groundwater. These compounds are further evaluated as part of our consideration of potential remedial

action requirements for the Site.

Landfill Gas

Based on the results of the Site-wide LFG surveys conducted in January and June 2015, none of
the methane concentrations measured along the southern and eastern perimeters of the Site were greater
than the methane SL. However, methane concentrations greater than the SL were measured during both
surveys in samples collected along the western, northwestern, and northern boundaries. The LFG probes
along the southern and eastern perimeters were installed in areas where no wood debris or MSW was
identified. The LFG probes to the west, northwest, and north of the Site were installed in areas of wood
debris (but no MSW); the presence of this wood debris is influencing methane concentrations, which are
not directly linked to historical MSW landfill activities at the Site. Nevertheless, methane is considered a
COC for the Site.
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CONCEPTUAL SITE MODEL INFORMATION

Based on the results discussed in this Supplemental Rl Report, and with the exception of metals
which have been detected in both soil and groundwater samples, the detections of other compounds in Site
soil and groundwater are very limited. In general, the dissolved metals results and pH levels in groundwater
indicate that the entire area of investigation is being affected by groundwater aquifer reducing conditions
resulting from the presence of wood debris, MSW, or both. Oxygen is consumed during the natural
degradation of solid waste and wood debris in the subsurface creating reducing conditions that allow some
metals to become mobile through precipitation into the dissolved phase. This is a biological process during
which available electron acceptors are chemically reduced sequentially, based on potential energy yield
(oxygen, nitrate, manganese, iron, arsenic, and sulfate), as conditions transition from an aerobic to
anaerobic environment. As consumption of the electron acceptors continues during this natural attenuation
process, then reducing conditions increase.

As groundwater moves first through the areas of buried wood debris located hydraulically
upgradient of the Site, and eventually through the areas of combined wood debris and MSW, the available
oxygen/carbon in the aquifer is consumed, thereby creating reducing conditions. As the groundwater passes
through the Site and leaves the area of combined wood debris and MSW, the reducing conditions begin to
dissipate as the metals concentrations decrease, the pH levels increase, and nitrate and sulfate
concentrations start to rebound. The hydraulically cross-/downgradient areas to the south of the Site do not
appear to display the reducing conditions seen in other parts of the area of investigation, in part because of
the lack of wood debris and MSW to provide an organic electron donor, and the continued “fringe”
influence of groundwater that is higher in oxygen content.

Stormwater infiltration at the Site is also a component of the reduced aquifer conditions identified
within the area of investigation. Stormwater infiltrates through the surface layers of wood debris, which
are dispersed throughout the predominately unpaved area of investigation, and mobilizes this additional
carbon source that subsequently influences reducing conditions and pH levels in the underlying
groundwater aquifer. Mitigation of these area-wide reducing conditions could possibly be achieved through
source removal [i.e., removal of the material (wood debrissMSW) that is providing the electron donor
(carbon)]. However, given the size and complexity of the Site and the surrounding properties, mass removal
of these materials is impracticable and would present a substantial and disproportionate cost.

With respect to LFG concentrations, methane and the other LFG components are generated by
microbes during the anaerobic degradation of materials such as MSW and wood debris; this degradation
process is highly dependent upon the type of waste, the moisture content, and the subsurface conditions.

Depending on site conditions, LFG production can last from 20 years to more than 50 years. Based on the
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methane concentrations in LFG probes located within the Site, some level of LFG production is anticipated
to occur into the near future.

No buildings or other structures are present at the Site, so the LFG that is being generated passively
escapes to the atmosphere. As development of the Site is considered, future design strategies will likely
need to consider potential mitigation of LFG (specifically methane concentrations), or the source for LFG
production (i.e., MSW, wood debris) could be removed, which as mentioned previously, is impracticable
on a large scale.

CLEANUP STANDARDS EVALUATION

Based on the guidelines established under MTCA, cleanup standards consist of: 1) cleanup levels
(CLs), as defined by regulatory criteria, which are determined to be adequately protective of human health
and the environment, and 2) the point(s) of compliance at which the CLs must be met for each media of
concern. The Site-specific cleanup standards developed are then used to set the basis for establishing
remedial action objectives (RAQs) for potential remedial actions, if required, as part of the Feasibility Study
(FS) process.

CLs for affected media developed under MTCA are the concentrations of a compound that are
protective of human health and the environment for the identified potential exposure pathways, based on
the highest beneficial use (HBU) and the reasonable maximum exposure (RME) for each affected media.
The point of compliance is the location on the Site where the specific CL must be attained. Ultimately, the
point(s) of compliance for affected media will be selected by Ecology and presented in the Site Cleanup
Action Plan (CAP), as appropriate.

The media-specific SLs discussed in this Supplemental Rl Report were initially considered as
applicable CLs, with the CLs for COCs potentially raised to the laboratory QL (applied as the PQL) or
natural- or regional-background concentrations, if appropriate, per the guidelines under MTCA. Based on
the evaluation of the supplemental RI results, CLs are evaluated for groundwater and for LFG constituents
(i.e., methane), but not for compounds detected in soil as no Site-specific COCs were identified for soil.

Based on the Site-specific groundwater COC evaluation conducted in Section 8.0 and summarized
in Table 12, along with an understanding of the potential receptors, exposure pathways, and the conceptual
Site model (CSM; Section 9.0 and Table 13), the HBU for groundwater at the Site is considered ingestion
of groundwater as drinking water. Based on this groundwater HBU, the reasonable maximum exposure
(RME) for groundwater consumption as drinking water is by commercial/industrial and/or Site construction
workers. As a result, federal maximum contaminant level (MCL) criteria, Washington State Board of
Health MCL criteria, MTCA Method A criteria, and MTCA Method B formula values were evaluated as

potential CLs for Site-specific COCs in groundwater.
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As discussed previously, Site-specific COCs in groundwater include dissolved metals (i.e., arsenic,
iron, manganese, and sodium), pH, nitrate, and VC. VC was detected above its corresponding SL at only
one Site location (MW-106) in only one of the four quarters sampled (December 2014); VC was not
detected in any samples collected from hydraulically downgradient (i.e., off Site) sampling locations.
Given the HBU and RME established for Site groundwater, and the restricted use status of the Site
(commercial/industrial use only), protection of drinking water criteria can be used to establish the proposed
CL for VC; the single exceedance identified for VC does not exceed this proposed CL. Similar to VC at
the Site, nitrate was detected above its corresponding SL at only one location (MW-8) in only one of the
four quarters sampled (March 2015). MW-8 is located adjacent to and hydraulically downgradient of the
Site; nitrate was only detected sporadically above its RL in samples from other wells within the area of
investigation. Based on the HBU and RME for Site groundwater, protection of drinking water criteria for
nitrate can be used to establish the CL; the one exceedance of nitrate at MW-8 exceeds this proposed CL.

CLs are also developed for the Site-specific COCs influenced by the area-wide groundwater aquifer
reducing conditions [i.e., dissolved metals (arsenic, iron, manganese, sodium) and low pH]. Based on the
HBU and RME established for Site groundwater, and the restriction for land use at the Site (i.e.,
commercial/industrial use only), consideration of protection of drinking water criteria (primarily federal
and state MCLSs) is appropriate for establishing proposed CLs for these COCs. Therefore, dissolved iron
and manganese CLs would be established as the state-based secondary MCLs (based on aesthetics), the
dissolved sodium CL would be established based on the federal Treatment Technique Action Level MCL,
and the pH CL would be based on the federal secondary MCL criteria. With respect to dissolved arsenic,
although the MTCA Method A criteria for unrestricted land uses is taken into consideration as part of the
proposed CL evaluation process, the Site’s restriction to commercial/industrial uses makes consideration
of the federal and state-based MCL appropriate as the proposed Site-specific CL for dissolved arsenic (none
of the detected concentrations of dissolved arsenic exceed this proposed CL).

Based on the Site-specific CSM and the evaluation process conducted as part of this supplemental
RI1, the proposed points of compliance for groundwater are considered to be groundwater within the
boundary of the Site and at the hydraulically downgradient edge of the Site. Monitoring at the downgradient
edge of the Site will help demonstrate that potential groundwater contaminants are not leaving the Site (i.e.,
the extent of MSW) at concentrations above the proposed CLs. Taking into consideration the proposed
cleanup standards for groundwater at the Site, the CL levels are not met for these COCs in groundwater at
all locations within the Site, with the exception of the proposed dissolved arsenic CL. As noted previously,
the identified aquifer reducing conditions are an area-wide condition and not limited to the within the Site
itself; therefore, the proposed CLs for dissolved iron, manganese, and sodium, in addition to the pH CL,

are currently exceeded at locations hydraulically upgradient, hydraulically downgradient, and within the
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Site. Addressing these proposed CL exceedances given the area-wide conditions may be impracticable and
other options to eliminate the potential pathway-receptor relationship (e.g., deed restriction on groundwater
as a drinking water sources, etc.) will likely need to be considered.

With respect to LFG compound concentrations, based on current Site conditions (i.e., no buildings
or structures), the 5.0 percent methane by volume at the Site boundary criterion [per WAC 173-304-460(2)]
was established as the Site-specific SL and is also considered appropriate as the proposed CL for methane
at the Site. The Site’s property boundary is also considered the proposed point of compliance for methane
at the Site. The concentrations of methane do not currently exceed this proposed CL at the eastern and
southern boundaries of the Site. This CL is exceeded at locations within the Site, and at locations to the
west, northwest, and north of the Site. However, these latter LFG probe locations are installed in areas with
documented buried wood debris and the measured methane concentrations cannot readily be linked to
generation by the MSW. As with the reducing aquifer conditions, the methane gas is also an area-wide
issue and not solely linked to the presence of buried MSW.

Given that methane gas concentrations currently vent passively to the atmosphere at the Site, the
proposed CL based on 5.0 percent methane by volume is appropriate. However, as the Site is redeveloped,
a secondary CL based on the MTCA Method B CL criteria for indoor and outdoor air of 10.0 percent of the
lower explosive limit (LEL; 0.5 percent methane by volume) will also applicable to the Site pending the
specifics of Site redevelopment. The point of compliance at which this secondary CL will need to be
attained is in both indoor and outdoor air. The proposed cleanup standard of 5.0 percent methane by volume
(the LEL) at the Site’s boundary will still be applicable in areas where buildings and infrastructure are not

constructed.

REMEDIAL ACTION CONSIDERATIONS
Soil

Based on the evaluation completed as part of this Supplemental RI process, no Site-specific soil
COCs are identified for the Site; therefore, potential remedial action scenarios specific to Site soil
contamination will likely not be evaluated. As discussed previously, the strategy for potentially addressing
soil at the Site will be part of a remedial action that provides for compliance with the Site’s groundwater
cleanup standards and/or is designed to minimize human or environmental exposure to potentially affected
soil (e.g., containment, etc.). Based on the results of the supplemental Rl sampling and existing Site
conditions, exposure to potentially affected soil will be managed through institutional controls/restrictive
covenants that will limit activities that might expose potential receptors (i.e., commercial/industrial and/or
construction workers) to the surface soil and the underlying MSW (e.qg., prohibiting drinking water wells,

managing excavation during redevelopment, etc.). A restrictive covenant prohibiting residential use of the

LANDAU ASSOCIATES
Xi



Site has previously been established for the Mill Facility parcels (Boise Cascade Corporation 2004); a
similar restriction is anticipated for the Site parcel as future redevelopment strategies are finalized.

With the likelihood of future Site redevelopment, areas of potential soil contamination (and MSW)
will predominately be contained over time as infrastructure (e.g., roadways, buildings, paved lots, etc.) are
constructed. Potential contaminated soil may be addressed through removal to support redevelopment
requirements, but not directly for soil remediation scenarios. Future redevelopment will require City permit
approval (e.g., building construction, grading, subsurface work, etc.), which will help manage necessary
institutional controls and deed restriction requirements. Planning for subsurface work would need to
account for worker health and safety concerns and incorporate the necessary material handling and disposal
requirements (as applicable), depending on the location and the depth of future excavation activities.

Groundwater

Based on the evaluation completed through this supplemental RI process, including the Site-
specific groundwater COCs identified and the proposed groundwater cleanup standards for the Site, only a
limited number of compounds have been identified that may require potential remedial alternative
evaluation. In particular, these include dissolved metals (i.e., arsenic, iron, manganese, and sodium) and
the low pH levels associated with reduced groundwater aquifer conditions. However, these reduced aquifer
conditions are area-wide, and are not solely associated with potential impacts from the Site (i.e., the extent
of MSW alone). The most direct approach to eliminate the catalysts that are creating these reducing
conditions would be source removal (i.e., removal of the wood debris and MSW). However, given the size
of the Site and the surrounding properties, as well as the volume of material involved, source removal on
this scale would be impracticable and disproportionately cost prohibitive.

If dissolved metals and low pH levels need to be addressed, other alternatives will need to be
considered. Based on the Site-specific CSM (identified pathways and potential receptors relationships,
etc.), the proposed dissolved metals and pH CLs are based on protection of drinking water criteria.
Groundwater at and downgradient of the Site will not be used as a drinking water source (based on
anticipated Site-use restrictions and established City ordinance); therefore, institutional controls/deed
restrictions (combined with long-term monitoring) will likely be sufficient to manage the impacts to

groundwater identified at the Site.

Landfill Gas
As discussed throughout this Supplemental Rl Report, potential remediation requirements to
address LFG compounds (specifically methane concentrations) will be linked to the specifics of future Site

redevelopment scenarios. Elevated methane concentrations are an area-wide issue and not specifically
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associated with impacts from the buried MSW within the Site. Buried wood debris within the Site and on
the adjacent parcels is also contributing to elevated methane concentrations measured throughout the area
of investigation.

Based on existing Site conditions (e.g., no buildings or structures, etc.), no immediate remedial
action to specifically address the methane concentrations is warranted. However, potential remedial
alternatives selected to address the other media of concern, and potential future redevelopment scenarios
could influence the LFG exposure pathways at the Site and require some level of LFG mitigation for any
newly created pathways. Potential redevelopment scenarios for the Site will require City review and
approval. This required review and approval process will ensure that any potential changes in LFG
migration pathways that result from redevelopment will also incorporate the necessary LFG mitigation and

management strategies.

Feasibility Study Considerations

Following finalization and approval of this Supplemental Rl Report, a focused FS report will be
prepared to evaluate potential remedial action alternatives that may be appropriate based on the Site’s CSM,
the identified Site-specific COCs, and their associated cleanup standards. RAOs will be established, Site
units will be identified (as appropriate), and remedial technologies will be screened for potential
applicability and effectiveness. As mentioned previously, traditional remedial strategies (e.g.,
excavation/source removal, etc.) would likely help mitigate the identified Site-specific contaminant
conditions (i.e.., elevated methane concentrations, reduced aquifer conditions); however, given the overall
size and complexity of the Site, these strategies may be impracticable and cost prohibitive. Nevertheless,
the focused FS will evaluate the various remedial technologies available to manage Site contaminant

concerns as required under MTCA.
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1.0 INTRODUCTION

This document presents the results of the data collected and the associated findings and conclusions
for the Supplemental Remedial Investigation (RI) at the closed City of Yakima Landfill Site (Site) located
in Yakima, Washington (Figure 1). The Site is located at the southern end of the former Boise Cascade
Mill and Plywood Facility (Mill Facility) on the eastern edge of the City of Yakima (City). The Site is
defined by the extent of the municipal solid waste (MSW) within the former landfill, including the extent
of contamination associated with potential releases from the former landfill.

At the direction of the Washington State Department of Ecology (Ecology), the City entered into
the Voluntary Cleanup Program (VCP) in February 2014 (VCP Project CE040; SLR 2014) and requested
that Ecology review reports summarizing the results of the previous investigations conducted through 2012
relating to the Site and provide its opinion concerning the status of the RI process. Following review of the
reports provided as part of the VCP application, Ecology issued an Opinion Letter regarding the Site
investigation process to date (Ecology 2014). The 2014 Opinion Letter indicated that characterization of
soil and groundwater at the Site was insufficient to support the selection of a cleanup action, and that
additional investigation was needed to complete the RI for the Site. Specific data gaps identified in
Ecology’s Opinion Letter include the following:

e The potential presence and associated lateral and vertical extent of soil contamination at the
Site has not been fully investigated.

e The extent of MSW along the eastern edge of the Site has not been fully identified and potential
methane concentrations have not been assessed in this area.

e The lateral and vertical extent of groundwater contamination at the Site has not been fully
characterized and four consecutive quarters of groundwater sampling and analysis is
recommended to effectively support Site groundwater characterization.

o Acterrestrial ecological evaluation (TEE) is required for the Site (Ecology 2014).

Based on the data gaps identified in Ecology’s 2014 Opinion Letter, an Rl work plan (Work Plan)
was prepared and submitted for Ecology’s approval. The Work Plan outlined the planned approach for
further investigation at the Site to address Ecology’s identified data gaps and complete the RI (Landau
Associates 2014). This Work Plan was developed to meet the requirements for an Rl as defined by the
Washington State Model Toxics Control Act (MTCA) Cleanup Regulation [Washington Administrative
Code (WAC) 173-340-350]. The Work Plan described the RI activities to be performed, and included a
schedule for data collection, evaluation, and reporting. The Work Plan, which was submitted to Ecology,
set the basis for the investigative, analytical, data evaluation, and reporting activities documented in this
Supplemental Rl Report. As requested in Ecology’s 2014 Opinion Letter, a Site-specific Sampling and
Analysis Plan (SAP); a Quality Assurance Project Plan (QAPP); and a Site Health and Safety Plan (HASP)
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were prepared to support management of RI activities; these plans are included with this report as

Appendices B, C, and D, respectively.

The following activities have been completed at the Site for the supplemental RI:

September 2014:

— Drilling of ten soil borings (i.e., SB-100 through SB-109), including collection of soail
samples for chemical analyses

— Completion of the ten borings as groundwater monitoring wells (i.e., MW-100 through
MW-109)

— Collection of water level measurements from 28 Site-wide groundwater monitoring wells

— Collection of groundwater samples for chemical analyses from 24 Site-wide groundwater
wells, including the 10 newly installed wells.

October 2014:

— Further investigation of the extent of MSW along the northeastern and eastern edges of the
former Landfill Parcel

— Installation of four new landfill gas (LFG) probes (i.e., GP-23 through GP-26), including
collection of soil samples for chemical analyses during drilling for probe installation.

December 2014:

— Collection of water level measurements from 29 Site-wide groundwater monitoring wells

— Collection of groundwater samples for chemical analyses from 26 Site-wide groundwater
wells

—  Site-wide LFG probe survey

— Ongoing evaluation of Site-wide drainage and surface water infrastructure.

January 2015:

—  Site-wide LFG probe survey.

March 2015:

— Collection of water level measurements from 29 Site-wide groundwater monitoring wells

— Collection of groundwater samples for chemical analyses from 26 Site-wide groundwater
wells.

April 2015:

—  Collection of soil samples for chemical analysis during installation of four new LFG probes
(GP-28 through GP-31) along the eastern edge of the Site?

! Planned LFG probe location GP-27 could not be installed because of access constraints; one soil sample was collected for chemical
analysis in the vicinity of from the planned location.
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e June 2015:
— Collection of water level measurements from 29 Site-wide groundwater monitoring wells

— Collection of groundwater samples for chemical analyses from 26 Site-wide groundwater
wells.

—  Site-wide LFG probe survey.
This Supplemental RI Report provides an overview of historical investigations and completed RI
activities, discusses findings based on the data collected and analyzed, and provides conclusions and

recommendations relevant to the selection of a remedial action for the Site consistent with MTCA.
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2.0 SITE BACKGROUND AND HISTORY

This section provides an overview of the history of the Site and its vicinity. As mentioned
previously, the Site is the location of the closed City of Yakima Landfill that is defined by the extent of the
MSW within the former landfill, including the extent of contamination associated with potential releases
from the former landfill. The former landfill covers an area of approximately 33 acres and is located
across portions of three parcels, consisting of the approximately 38-acre Landfill Parcel (19131841001,
owned by the Boise Cascade Corporation?), an approximately 15.5-acre parcel (19131842001; owned by
the LeeLynn, Inc. and Wiley Mt., Inc.), and an area adjacent to Interstate 82 (1-82) that is owned and
maintained by the Washington State Department of Transportation (WSDOT; Landau Associates 2013).

Between 1963 and 1970, the City operated an MSW landfill at the Site. As part of landfill
operations, MSW was placed in a former log pond that originally occupied the Site (City of Yakima 1996).
By the time landfill operations ceased in 1970, the MSW was covered and the area brought to grade with a
mixture of fill soil and wood debris. The Site was then used until 2010 for log storage, including temporary
log storage and log chipping operations by the tenant of the Landfill Parcel, Yakima Resources, LLC
(YYakima Resources).

The Site is currently primarily covered with wood debris and various mixtures of reclaimed bark,
fines, and rock. Vegetation has started to reclaim some areas of the Site. The Site is situated at an elevation
of approximately 1,070 feet above mean sea level (MSL), sloping slightly to the east and southeast, toward
the Yakima River (which is located approximately 600 feet to the east, beyond 1-82).

2 Boise Cascade Corporation is listed on the Yakima County Assessor’s website as the current property owner. The City
understands that Boise Cascade Corporation became OfficeMax and is currently Office Depot, Inc.

LANDAU ASSOCIATES

2-1



3.0 PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS

Since 1998, several investigations have been conducted that focused on the environmental
conditions at or in the vicinity of the Site. Previous investigations have included assessment of soil, soil
vapor/LFG, and groundwater; historical investigation locations completed prior to this supplemental RI in
the vicinity of the Site and the current groundwater monitoring well network are shown on Figures 2 and 3,
respectively. Results from each investigation are discussed in the sections that follow based on the
information available for review at the time this Supplemental Rl Report was prepared; results of the various
investigations are summarized in Appendix A, as available. A general summary of each of the previous

investigations is presented below.

3.1 INTERSTATE 82 OFF-RAMP CONSTRUCTION AND MUNICIPAL
SOLID WASTE REMOVAL (1996)

In early 1996 during the construction of an off-ramp for the 1-82 Gateway Project, MSW was
encountered at the extreme southeastern edge of the Site. WSDOT, in coordination with Ecology, evaluated
the necessity to remove all or a portion of the identified MSW for construction of the off-ramp. Ultimately
it was determined that the off-ramp could be constructed on top of the MSW, if the material was determined
to be suitable to support the construction. However, approximately 2,000 cubic yards (CYs) of MSW was
removed for construction-stability purposes and to allow for installation of a buried 42-inch-diameter
drainage pipe beneath the off-ramp that discharges east of 1-82 into the Yakima River. The removed MSW
was disposed of at the Terrace Heights Landfill (CH2M Hill 1996).

3.2 1998 HYDROGEOLOGIC STUDY

In 1998, an investigation was conducted by Landau Associates to assess the hydrogeologic
conditions within the general area of the Mill Facility. The investigation included the installation and
monitoring of six groundwater monitoring wells (designated MW-5 through MW-10), and the monitoring
of four existing groundwater monitoring wells (MW-1 through MW-4%); the latter four wells were originally
installed to evaluate groundwater conditions at a wood waste landfill established at the northeastern corner
of the Mill Facility in 1990 (Boise Cascade 1990). The groundwater well locations are shown on Figure 3;
monitoring well construction logs are provided in Appendix E.

The monitoring wells noted above were installed near, but not within the boundaries of the Site

(i.e., within the boundaries of the MSW). The results of the investigation indicated that the direction of the

3 As of the start of RI activities (i.e., September 2014), MW-2, MW-3, and MW-4 could no longer be located/identified and are
presumed to be either buried under debris or destroyed.
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shallow groundwater flow in the area of investigation was consistently from the northwest to the southeast,
toward the Yakima River. Landau Associates measured pH in groundwater on July 29, 1998; pH
concentrations ranged from 6.54 to 7.08. The lowest pH concentrations were detected at wells located to
the northwest or north (and hydraulically upgradient) of the Site; investigation results are summarized in
Table A-1 (Landau Associates 1998).

3.3 2008 SUBSURFACE INVESTIGATION

In 2008, Parametrix conducted a subsurface investigation that included the Site and adjacent parcels
on the Mill Facility. The objectives of the investigation were to assess groundwater conditions beneath the
area, to estimate the extent of the MSW, and to assess the potential for soil vapor (i.e., methane) generation
and migration. The investigation included conducting a geophysical survey; excavating 14 test pits;
advancing 2 soil borings; installing a new groundwater monitoring well (MW-9A\) to replace MW-9 (a well
that had gone dry); installing 3 soil vapor probes (GP-I, GP-2, and GP-3); collecting groundwater samples
for analysis from wells MW-7, MW-8, and MW-9A,; and collecting soil vapor samples from the soil vapor
probes and from wells MW-7, MW-8, MW-9, and MW-9A for methane analysis (Parametrix 2008). The
approximate locations of the Parametrix investigations are shown on Figures 2 and 3. Monitoring well
construction logs, exploratory test pit logs, and LFG probe logs are provided in Appendices E, F, and G,
respectively.

The groundwater samples were analyzed for total petroleum hydrocarbons (TPH) in the gasoline-,
diesel-, and oil-ranges (TPH-G, TPH-D, and TPH-O, respectively); for benzene, toluene, ethylbenzene, and
total xylenes (BTEX); and for volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), polychlorinated biphenyls (PCBs), total and dissolved metals, and conventionals (i.e., anions).
The methane concentrations at soil vapor probes GP-1 and GP-3 exceeded the upper explosive limit (UEL;
15 percent by volume) (Parametrix 2008). The analytical data from the 2008 Parametrix investigation is
presented in Table A-24,

34 2009 REMEDIAL INVESTIGATION
In 2009, SLR conducted an RI at the Site to assess potential environmental conditions that would
require remedial action under MTCA (SLR 2009). The 2009 RI activities consisted of the following:

e Test pits TP-8 through TP-63 were excavated to delineate the lateral extent of the MSW (test
pit locations are shown on Figure 2). Test pit logs are included in Appendix F.

4 The Parametrix investigation data is presented as provided directly from the investigation report (Parametrix 2008).
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e Soil borings SB-1 through SB-41 were advanced to define the MSW thickness and geometry
relative to native soils, fill, wood debris, and the groundwater table (soil boring locations are
shown on Figure 2). Soil boring logs are included in Appendix H.

o Groundwater samples were collected from borings SB-11, SB-13, SB-16, SB-18, and SB-19 to
evaluate groundwater quality immediately beneath the landfill (these groundwater grab
samples were considered leachate samples).

e Soil vapor probes GP-4 through GP-18 were installed; these probes and existing probe GP-3
were monitored to evaluate the extent of methane in subsurface soils (the probe locations are
shown on Figure 4). Soil vapor/LFG probe logs are included in Appendix G.

e  Groundwater monitoring wells MW-11, MW-12, and MW-13° were installed, and groundwater
samples were collected from these new wells and existing wells MW-7, MW-8, and MW-9A
to further evaluate the groundwater flow direction beneath the landfill area and the groundwater
guality upgradient and downgradient of the landfill. The groundwater samples were analyzed
for TPH-G, TPH-D, TPH-O, VOCs, SVOCs, PCBs, dissolved metals, conventionals (i.e.,
anions), and pH. Monitoring well construction logs are included in Appendix E.

Groundwater analytical results for metals, VOCs, and conventionals are included in
Appendix A-3; soil vapor/LFG investigation results are presented in Appendix A-4. According to the SLR
RI report, no VOCs or SVOCs were detected in groundwater samples at concentrations above the screening
levels (SLs) or method reporting limits (MRLs) used specifically for the 2009 investigation. Methane

concentrations detected in soil vapor ranged from 0 to 58.5 percent (SLR 2009).

3.5  2009-2010 ADDITIONAL INVESTIGATION

Between November 2009 through February 2010, SLR completed an additional investigation at the
Site to: 1) evaluate sources and seasonal variations of methane in soil vapor, 2) identify the sources of the
groundwater contaminants, 3) delineate the downgradient (south-southeast) extent of the impacted
groundwater, 4) characterize any seasonal variations in groundwater flow direction and contaminant
concentrations, and 5) assess the hydraulic interactions between shallow groundwater and the Yakima River
(SLR 2010). The work consisted of the following activities:

e Soil vapor probes GP-19 through GP-22 were installed and two soil vapor sampling events
were conducted in November 2009 and February 2010 for methane analysis (locations of these
probes are shown on Figure 4; soil vapor/LFG probe logs are included in Appendix G).

e Installation of groundwater monitoring wells MW-14 through MW-18 (see Figure 3);
monitoring well construction logs are included in Appendix E.

o Four gauging stations RG-I through RG-4 were marked and surveyed on the west bank of the
Yakima River (see Figure 3).

e Groundwater sampling events were conducted in November 2009 and February 2010 that
included the wells associated with the Site (i.e., MW-7, MW-8, MW-9A, and MW-11 through

5 MW-13 was destroyed in early 2013 during Mill Facility demolition activities. Newer monitoring well FPP-MW-3 was placed,
in part, as MW-13’s replacement.
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MW-18) and surface water samples from the Yakima River at locations upstream of the Site.
The groundwater samples were analyzed for the preliminary groundwater contaminants of
potential concern (COPCs), including vinyl chloride (VC), nitrate, pH, and dissolved arsenic,
sodium, iron, and manganese, as well as additional conventional parameters (i.e., calcium,
chloride, sulfate, magnesium, and alkalinity).

Methane concentrations detected in soil vapor samples ranged from 0 to 77.7 percent. VC was not
detected in any of the groundwater samples analyzed. Groundwater, soil vapor/LFG, and surface water
investigation results are included in Appendices A-3, A-4, and A-5, respectively.

3.6 WOOD DEBRIS REMOVAL

In 2010, Yakima Resources removed a large volume of wood debris from the area to the northeast
of the Site and south of the BNSF Railway railroad tracks, including wood debris that was on top of the
known extent of MSW. Although not considered a remedial action, the removal of the wood debris may
have reduced the volume of material influencing the production of LFG in this area. The removal of the
wood debris reduced the relative elevation of the ground surface in this area by up to 15 feet in some
locations. The extent of MSW in the northeastern corner of the Site was further investigated in
October 2014 as part of the supplemental RI (discussed further in Section 4.4).

3.7 2012 SOIL VAPOR AND GROUNDWATER SAMPLING EVENT

In May 2012, SLR conducted a soil vapor and groundwater sampling event to assess conditions
associated with higher seasonal groundwater elevations (SLR 2012). The soil vapor sampling event
included the sampling of the remaining soil vapor probes that were installed in borings (GP-3 through
GP-20% for methane analysis (see Figure 4 for locations). Groundwater samples were collected from
MW-7, MW-8, MW-9A, and MW-11 through MW-18 (see Figure 3 for well locations). In the northeastern
portion of the Site where wood debris was removed in 2010, the methane concentrations detected in May
2012 were lower than previous results (see Section 3.6). VC was not detected in the groundwater samples
analyzed. Investigations results are summarized in Appendices A-3 and A-4; monitoring well construction

logs and LFG probe logs are included in Appendices E and G, respectively.

3.8 2013 PHASE II - FORMER PLYWOOD PLANT AND TRIANGULAR
PARCELS

In June 2013, Landau Associates conducted a Phase Il investigation at parcels located immediately

adjacent to the northwest and hydraulically upgradient of the Site (Landau Associates 2013). The purpose

6 GP-21 and GP-22 were accidentally destroyed by ongoing property operations.
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of the investigation was to evaluate and document environmental conditions to assess potential releases

related to historical Mill Facility operations (located hydraulically upgradient of the Site). Investigation

activities included the following:

Soil borings were advanced at 48 locations for selected soil and groundwater sampling and
analysis.

Five additional monitoring wells were installed.

Two rounds of groundwater sampling and analysis were conducted, including the initial
sampling of temporary wells installed in soil borings plus sampling of two existing
groundwater monitoring wells, and a supplemental sampling of additional temporary wells and
the five new monitoring wells.

Surface water samples (i.e., standing water) were collected and analyzed from three locations.
Shallow soil gas samples were collected and analyzed from four locations.
Two wood debris samples were collected and analyzed from one location.

Samples were selectively analyzed for some or all of the following constituents: TPH-G,
TPH-D, TPH-O, VOCs, SVOCs, PCBs, metals, total suspended solids (TSS), pH, and total
organic carbon (TOC).

The results of the Phase |1 investigation identified contaminants of concern at concentrations above

the SLs, which were based on applicable regulatory criteria, including TPH-D and TPH-O in soil and

groundwater, and dissolved metals in groundwater. Specifically, the findings included:

TPH-O and TPH-D concentrations exceeded the soil and groundwater SLs specific to the 2013
Phase Il investigation in samples collected within the former Plywood Plant parcels only
(northwest and hydraulically upgradient of the Site).

Dissolved arsenic, iron, manganese, and sodium were detected in several groundwater samples
at concentrations greater than the SLs used specifically for the investigation. The highest
percentage of these dissolved metals was identified in samples collected from within the former
Plywood Plant parcel. Dissolved metals (with the exception of dissolved manganese) were
detected to a lesser degree in the samples collected in the Triangular Parcel (located north of
the BNSF Railway tracks and hydraulically upgradient of the Site).

Analytical results from this two-part investigation are summarized in Appendices A-6 through

A-10; monitoring well construction logs and soil boring logs are included in Appendices E and H,

respectively.
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4.0 REMEDIAL INVESTIGATION ACTIVITIES (2014-2015)

As discussed previously, in its 2014 Opinion Letter, Ecology indicated that further investigation of
Site soil, LFG, and groundwater was necessary to evaluate and document the nature and extent of
contamination and complete the RI for the Site (Ecology 2014). The activities conducted as part of the
supplemental RI program were developed to address the data gaps identified by Ecology in its 2014 Opinion
Letter, and to collect the additional data required to support the evaluation of remedial action alternatives
and the selection of a final remedial action for the Site, as appropriate based on the results of the
supplemental RI discussed in this document. This section presents the scope of the completed supplemental

RI activities; the results and findings of these activities are discussed in the later sections of this document.

4.1 INVESTIGATION SUPPORT ACTIVITIES
The activities summarized below were coordinated, as necessary, by Landau Associates
representatives as part of the supplemental RI scope of work.

e Access for the supplemental RI activities was coordinated with the Site owner (Boise Cascade
Corporation/Office Depot, Inc.) and current Site tenant (Yakima Resources). Landau
Associates provided advance notice to Yakima Resources representatives (a minimum of
5 days) prior to access for the scheduled field activities to reduce potential impacts to their
ongoing operations.

e Access agreements were completed with offsite property owners for the planned investigation
activities outlined in the Work Plan. Access was coordinated with the City for additional
investigation to the south of the Site, and an access agreement was established with WSDOT
for additional investigation along the 1-82 corridor.

e Public and private utility locators were contacted during each round of investigation, as
applicable, to identify and mark any utilities within 100 feet of the planned investigation
locations. Site visits were conducted in advance of the soil boring/groundwater sampling to
identify locations for further investigation and support the required utility locates.

o Daily health and safety meetings were conducted between Landau Associates representatives
and the onsite subcontractors specific to the planned RI activities. The Site-specific HASP that
was prepared for the supplemental RI activities is included as Appendix D.

e Landau Associates and the identified subcontractors checked in daily with Yakima Resources
at their administrative office in the former Mill Facility and relayed plans for the day’s
activities. The field crews also checked out with Yakima Resources administrative staff at the
end of daily activities, when appropriate.

e An updated survey of the existing groundwater well network (including wells installed for the
supplemental RI) was conducted as part of the evaluation of Site groundwater conditions.
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4.2 SOIL INVESTIGATION

The following section summarizes the strategy to further investigate soil quality at the Site;
supplemental soil investigations were conducted in September 2014 (groundwater well installation) and in
October 2014 and April 2015 (LFG probe installation). The section includes the approach for boring
advancement within the known extent of solid waste and in locations hydraulically upgradient and
downgradient of the Site. The laboratory analytical program used to evaluate the collected soil samples is
also discussed. Soil boring logs are provided in Appendix H.

4.2.1 SOIL BORINGS WITHIN THE EXTENT OF MUNICIPAL SOLID WASTE

Historically, numerous borings and test pits were advanced into and through the MSW to evaluate
the vertical and lateral extent of the former landfill. As part of the supplemental RI activities documented
in this report, seven borings (i.e., SB-102 through SB-108/MW-102 through MW-108) were advanced at
locations within the known extent of MSW to evaluate soil conditions above and below the MSW (see
Figure 3). These soil borings were advanced to an approximate depth of 25 feet below ground surface
(BGS) to provide sufficient depth for the subsequent construction of permanent groundwater monitoring
wells (see Section 4.3). Drilling through MSW can create a risk for drawdown of contaminants from the
MSW into or through underlying less permeable soil layers that may be acting as barriers to vertical
contaminant migration. Therefore, the borings advanced through the MSW used step-down drilling
methodologies to limit the potential for contaminant drawdown during drilling. Details regarding the step-
down drilling methodology are included in the SAP provided in Appendix B.

An environmental professional from Landau Associates supervised the drilling and sampling
activities. Soil samples collected during drilling were visually described in the field in general accordance
with ASTM International (ASTM) D2488-09a, Standard Recommended Practice for Description of Soils
(Visual-Manual Procedure). Subsurface conditions were described and recorded from soil recovered in
California split-spoon soil samplers advanced at approximately 2.5-foot intervals. Environmental field
screening was conducted at each boring location to evaluate the potential presence of contamination. Field-
screening results [e.g., obvious signs of contamination such as staining or discoloration, photoionization
detector (PID) readings, headspace analysis, etc.) were recorded on the exploration log. Headspace
analyses were conducted by placing a representative portion of the soil in a sealable plastic bag, allowing
the soil to volatilize inside the sealed container for five (5) minutes, then inserting the PID tip into the bag
to measure total VOCs.

Two soil samples were collected from each boring location for laboratory analyses, with the
exception of SB-103, as described below. Soil samples were collected for analyses based on the procedures

outlined in the SAP included in Appendix B. One soil sample was collected near the ground surface

LANDAU ASSOCIATES

4-2



(approximately 1 to 3 feet BGS) and above the MSW at each boring location. Much of the surface of the
former landfill is covered with a mix of soil and wood debris. The depths for collection of the near surface
soil samples were determined in the field based on the presence/absence of wood debris and the availability
of sufficient soil volume for sample collection, as appropriate. Insufficient soil volume because of the
presence of wood debris prevented the collection of a soil sample above the MSW at SB-103.

The second/deeper soil sample collected for analysis at each boring location was from a depth
below the MSW interface; no MSW samples were collected for analyses. As noted previously, seasonal
groundwater fluctuates through the MSW at several locations within the Site; therefore, these deeper soil
samples collected beneath the MSW interface were wet at several sampling locations.

4.2.2 ADDITIONAL SOIL BORINGS

Two soil borings were advanced at locations to the north/relatively upgradient of the MSW
(i.e., SB-100, SB-101), and one boring was advanced at a location to the south/relatively downgradient
(i.e., SB-109) of the known extent of the MSW (see Figure 3). At these three boring locations, soil samples
were collected at 2.5-foot intervals using a California split-spoon sampler and evaluated using field-
screening techniques for indications of the likelihood of contamination, as discussed in the SAP
(Appendix B).

Only one soil sample was collected from each relatively hydraulically upgradient boring (i.e.,
SB-100, SB-101) for subsequent laboratory analysis because of the presence of wood debris and insufficient
soil volumes in the shallow sections of these borings. The soil samples collected for analysis from these
borings were from directly above the elevation of the groundwater table, as identified at the time of drilling.
Two soil samples were collected for laboratory analysis from boring SB-109, located to the south of the
Site. The two samples were selected from the depth intervals that indicated evidence of potential for
contamination, based on field screening and observations at the time of drilling. These samples included a

relatively shallow soil sample and one collected from just above the groundwater table.

4.2.3 LABORATORY ANALYSIS

Shallow soil samples collected from borings within the extent of MSW, as noted above, were
analyzed based on the analytical schedule presented in Table 1. In general, shallow soil samples were
screened by the laboratory using the hydrocarbon identification (HCID) method and subsequently analyzed
for TPH-G and/or TPH-diesel-extended range organics (TPH-Dx’), based on the HCID result®. For those

7 TPH-Dx analysis includes both diesel- and oil-range organics evaluation.
8 Only one shallow soil sample collected at SB-106 had a positive initial HCID screen for TPH-G.
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samples with positive HCID results for diesel- and/or oil-range organics, subsequent TPH-Dx analysis was
performed with and without silica gel cleanup (SGC). The shallow soil samples collected from the MSW
borings were also analyzed for metals, polycyclic aromatic hydrocarbons (PAHSs), and conventionals (i.e.,
fluoride, nitrate, and nitrite). The shallow soil sample collected from the boring to the south of the Site
(i.e., SB-109) was also analyzed for hexavalent chromium, chlorinated pesticides, PCBs, VOCs, and
SVOCs. As noted previously, no shallow soil sample was collected at the two relatively hydraulically
upgradient boring locations (i.e., SB-100, SB-101) because of insufficient soil volume.

The deeper soil samples, whether just above the elevation of the groundwater table (locations
SB-100, SB-101, SB-109) or beneath the extent of MSW (SB-102 through SB-108), were also analyzed as
indicted in Table 1. These samples were also analyzed using the HCID method with follow-on analysis
based on the result of the initial HCID screen; subsequent TPH-Dx analysis, if required, was conducted
with and without SGC. The deeper soil samples were also analyzed for metals (including hexavalent
chromium), chlorinated pesticides, PCBs, VOCs, SVOCs, conventionals (i.e., fluoride, nitrate, and nitrite),
and pH. Some analyses were completed outside the method-recommended laboratory holding time,
because of either issues at the laboratory or an additional analysis was requested past the holding time, as

indicated in Table 1. Results of the soil analysis are discussed in further detail in Section 7.1.

4.3 GROUNDWATER INVESTIGATION
The following section summarizes the construction of the new groundwater monitoring wells and

the approach for groundwater sampling and characterization.

4.3.1 NEW GROUNDWATER WELL CONSTRUCTION

The ten soil borings discussed in Section 4.2 were completed as monitoring wells, subsequent to
drilling and soil sample collection. The new groundwater monitoring wells were constructed with 2-inch-
diameter, schedule 40 polyvinyl chloride (PVC) casings. The seven borings advanced within the footprint
of the MSW (i.e., MW-102 through MW-108) were completed with 5 foot screens (0.010 machine slot size)
installed beneath the MSW and across the elevation of the groundwater table, where possible. The
groundwater elevation at several of the well locations was within the MSW; at these locations the new wells
were screened below the bottom of the MSW identified at the time of drilling. The relatively upgradient
and downgradient locations (i.e., MW-100, MW-101, and MW-109) were constructed with 10 foot screens
(0.010 machine slot size), positioned across the elevation of the groundwater table, as identified at the time

of drilling.
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The new monitoring wells were developed at the time of construction; groundwater samples were
collected at least 72 hours after well development as outlined in the SAP (Appendix B). Well construction

logs are provided in Appendix E.

4.3.2 GROUNDWATER ELEVATION CONTOURING

Prior to sample collection, the depth to groundwater was measured at each of the Site monitoring
wells. The depth to water measurements were collected as close in relative time to one another as possible
to provide a representative “snapshot” of Site-wide groundwater elevations for use in evaluating the
direction of groundwater flow. Depth-to-groundwater was measured from a surveyed reference point on
each well casing and the measured depths were converted to elevations to evaluate groundwater flow
direction at the site®. Relative river surface elevations were also measured at the four river gauges (i.e.,
RG-1 through RG-4) located on the east side of 1-82 along the Yakima River.

The measured depth-to-groundwater and corresponding groundwater elevation data for the
completed four quarters of monitoring are presented in Tables 2A through 2D, respectively. The horizontal
and vertical locations of the Site monitoring wells, including the ten new groundwater wells constructed in
September 2014, were surveyed in October 2014. The survey data are also presented in Tables 2A
through 2D. The groundwater elevations were plotted on maps and contours were prepared for the four
quarters of groundwater sampling (Figures 5 and 6). Site groundwater dynamics are discussed further in
Section 5.3.

4.3.3 GROUNDWATER SAMPLING AND FREQUENCY

Four quarters of groundwater sampling were completed as part of the supplemental RI activities
(September and December 2014, and March and June 2015). In September 2014, 10 new and 14 existing
groundwater monitoring wells within and in the vicinity of the Site were monitored and sampled. The
December 2014, March 2015, and June 2015 rounds included the 24 wells monitored and sampled in
September, plus 2 wells located to the northwest of the Site within the Former Plywood Plant parcel
(i.e., FPP-MW-1 and FPP-MW-2). These latter two wells were added into the monitoring program to
further evaluate hydraulically upgradient TPH contamination identified in this area during the
September 2014 monitoring event (see Section 7.2.1 for further information).

As outlined in the Work Plan and as requested in Ecology’s 2014 Opinion Letter, groundwater

samples were collected for four consecutive quarters at the Site. Groundwater samples for chemical

9 Depth-to-groundwater measurements were also collected at MW-1, MW-5, and MW-10; no groundwater samples for chemical
analysis were collected from these wells.
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analysis were collected based on the procedures and methodologies presented in the SAP and QAPP

(Appendices B and C, respectively).

4.3.4 LABORATORY ANALYSIS AND CONTAMINANTS OF CONCERN

The groundwater samples collected during the four quarters of sampling (i.e., September and
December 2014, and March and June 2015) were analyzed based on the analytical schedule and the
laboratory methods presented in Tables 3A through 3D, respectively. Data quality objectives and data
management procedures are discussed in the QAPP, included as Appendix C.

As with the soil sampling strategy discussed in Section 4.2, the majority of the groundwater samples
were initially analyzed for the potential presence of petroleum hydrocarbons using the HCID method; any
subsequent TPH-Dx analysis was conducted with and without SGC. Samples were also analyzed for total
and dissolved metals, chlorinated pesticides, PCBs, VOCs, SVOCs, PAHSs, conventionals [i.e., fluoride,
nitrate, nitrite, chloride, sulfate, alkalinity, bicarbonate, ammonia, TOC, and total dissolved solids (TDS)],
as indicated in Tables 3A through 3D. Based on the absence of concentrations above the laboratory
reporting limits (RLs) during the September 2014 sampling event and issues surrounding its required short
holding time, hexavalent chromium was removed from the analyte list for the subsequent three quarterly
rounds pursuant to Ecology approval. The analytical results for the four quarterly groundwater monitoring
rounds are discussed in Section 7.2.

44 EXTENT OF MUNICIPAL SOLID WASTE INVESTIGATION

As noted in Section 1.0, Ecology requested additional investigation to evaluate and document the
extent of MSW along the eastern boundaries of the Site (Ecology 2014). Additional data was also needed
to document the boundary of the MSW along the northeastern edge of the Site where wood debris has been
removed since the initial RI (SLR 2009) and the relative ground surface elevation has been reduced by
almost 15 feet in some locations (see Section 3.6). Therefore, supplemental investigation into the extent of
the MSW included explorations along the northeast and eastern boundaries of the Site.

To support this investigation, test pits were advanced between October 27 and 28, 2014 using an
excavator to depths between 7 and 13 feet BGS, based on access and field conditions. The locations where
the test pits were advanced are shown on Figure 4. Landau Associates representatives logged the conditions
of soil and MSW encountered during the test pit excavations; test pit field logs are provided in Appendix F.

The test pit investigation showed that MSW was present as shallow as 1 foot BGS and as deep as
12 feet BGS in the areas investigated in October 2014 (see Figures F-72 through F-85; Appendix F). The
test pits were advanced in a step-out pattern until MSW was no longer identified. The extent of the MSW,

based on historical investigation and the work completed in October 2014, is shown on Figure 4. The only
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area where further MSW evaluation could not be completed was the far northeastern corner of the Site
because of the presence of surface water associated with the historical irrigation channel and current
drainage patterns. However, given the results of the additional MSW investigation conducted adjacent to

this area, is it unlikely that the MSW extends farther than the inferred area shown on Figure 4.

4.5 LANDFILL GAS PROBE SURVEYS

Once the extent of MSW investigation (i.e., test pit exploration program) discussed in Section 4.4
was completed, and the lateral extent of MSW along the northeastern and eastern edges of the Site was
better defined, two permanent LFG probes (i.e., GP-25 and GP-26) were installed in October 2015 along
the newly defined northeastern boundary of the MSW. Two additional LFG probes were also installed to
replace damaged probes GP-21 and GP-22; the locations for these replacement probes (i.e., GP-23, GP-24)
are shown on Figure 4. In April 2015, after the access agreement was finalized with WSDOT, four
additional LFG probes were installed along the eastern edge of the Site (along the 1-82 easement). A
planned fifth LFG probe (i.e., GP-27) could not be installed because of access constraints for the drill rig
and seasonal access issues related to fluctuating surface water volumes in that area; however, a soil sample
was collected for chemical analysis from the planned GP-27 location. To the extent possible, the new LFG
probes were installed a minimum of 15 feet from the lateral extent of MSW (see Figure 4), as outlined in
the Work Plan (Landau Associates 2014).

The eight new LFG probes (i.e., GP-23 through GP-26, and GP-28 through GP-31) were installed
using hollow-stem auger methods and soil samples were collected on a continuous basis during drilling
using a California split-spoon sampler. Soils encountered during boring advancement were logged by
Landau Associates personnel. Soil samples were collected for analysis based on the methodology and
approach discussed in Section 4.2 and as identified for the deeper (below MSW) samples collected from
borings MW-102 through MW-108, and as outlined in Table 1. However, only one soil sample was
collected for analysis from each boring advanced for LFG probe construction at the soil interval directly
above the groundwater table. To the extent possible, the LFG probes were constructed with the bottom of
their screens a minimum of 5 feet above the seasonal high groundwater elevation; however, groundwater
elevations at the time of drilling for the eastern LFG probes (i.e., GP-28 through GP-31) were extremely
high and the planned separation of the bottom of the screen from the groundwater table could not always
be achieved. LFG probe construction logs are presented in Appendix G. Soil analytical results from the
LFG probes installed in October 2014 and April 2015 are discussed in Section 7.1; an insufficient volume
of soil was available from the boring for GP-25 for chemical analysis.

In both December 2014 and January 2015, the existing LFG probe network (GP-1 through GP-9
and GP-11 through GP-20) and the LFG gas probes installed in October 2015 (i.e., GP-23 through GP-26)
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were sampled. To the extent possible, LFG concentrations of methane, oxygen, carbon monoxide, carbon
dioxide, hydrogen sulfide, and hydrogen were measured during the LFG probe surveys®.

During completion of the December 2014 gas probe survey, several issues arose that affected the
accuracy and representativeness of the survey’s results. Since the entire network was installed over the
years by varying contractors, the varying casing sizes and port adaptors made it problematic to obtain an
effective seal and representative sample results at the various locations. New LFG probe caps/sampling
ports were constructed, based on each probe’s specific construction, to help ensure that an effective seal
was obtained prior to sample collection and a subsequent survey was conducted in January 2015.

An additional LFG survey was conducted concurrent with the fourth quarter groundwater sampling
event in June 2015, including sampling of the new LFG probes installed in April 2015 (i.e., GP-28 through
GP-31). The results from the January and June 2015 LFG surveys are discussed in Section 7.3.

10 A CES/Landtec GEM-2000 Plus multi-gas meter or similar meter was used.
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5.0 ENVIRONMENTAL SETTING

This section summarizes information regarding the physical setting of the Site, based on the
investigations conducted to date, including information on Site geology, hydrogeology, surface

water/drainage, natural resources, and the extent of the MSW.

5.1 PHYSICAL CONDITIONS
The following section provides information on the physical setting of the Site, including geography,

climate, topography, land use, and the extent of MSW.

5.1.1 GEOGRAPHY AND CLIMATE

The Site is located within the Yakima River Valley of central Washington in Township 13N,
Range 19E Willamette Meridian, and in the west-central portion of Section 18 at the eastern edge of the
City. The Site (as defined by the extent of MSW) is located across portions of three parcels, consisting
of one approximately 38-acre parcel (19131841001; owned by Boise Cascade Corporation/Office Depot,
Inc.), a second approximately 15.5-acre parcel (19131842001; owned by the LeeLynn, Inc. and Wiley Mt.,
Inc.), and an area adjacent to 1-82, owned and maintained by WSDOT (Landau Associates 2013).

The Site is currently zoned as a Regional Development District (high visibility areas that provide
regional commerce, office campus, recreation, large-scale retail, etc.); future land use is zoned Regional
Commercial (a new category supporting a mix of retail, services, and business establishments) (City of
Yakima 2015). Areas surrounding the Site are zoned primarily as single- and two-family households and
lightindustrial. The Site is located just outside the mapped floodplain of the Yakima River and immediately
west of 1-82 (Yakima County GIS website 2015).

Average daily high temperatures for the City range between 36° Fahrenheit (°F) and 88°F, with an
annual average high temperature of 63.2°F. Average daily lows range between 21°F and 53°F, with an
average annual low temperature of 36.2°F. The overall average temperature for the City is approximately
50°F. The average rainfall is 8.35 inches per year; the City’s average snowfall is 23 inches per year

(usclimatedata website 2015).

5.1.2 TOPOGRAPHY AND SURFACE COVER

The Site is relatively flat and has an average elevation of 1,070 feet above MSL with a slight
downward slope to the southeast (Landau Associates 2013). An active railroad track trends from east to
west along the northern edge of the Site. The ground surface at the Site is primarily covered with a mixture

of wood debris and soil, with a few areas of sparse vegetation.
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Until May 2010, logs were stored over a large area of the Site and de-barking and chipping
operations were conducted along the northwestern edge of the Site. Prior to 2010, between 1 and 9 feet of
sandy silt and/or silty gravel was placed over the ground surface in many areas of the Site along with
approximately 1 to 10 feet of wood debris. In many locations, up to 10 feet of wood debris covers the
MSW (SLR 2009, 2010).

5.1.3 LAND USE

As noted previously, the area of the Site used for former landfill operations was initially developed
as a log pond by the Boise Cascade Corporation (now Office Depot, Inc.). From approximately 1963 to
1970, MSW was deposited into the former log pond. After closure of the landfill, the Site was used as a
log storage deck until mill operations were ceased. Presently, the Site is covered with a mixture of soil and

wood debris, mostly in the form of wood chips.

5.1.4 EXTENT OF MUNICIPAL SOLID WASTE

Since 2008, several investigations have been conducted to evaluate the lateral and vertical extent
of MSW at the Site. Based on investigations conducted between 2008 and 2009, the estimated volume of
MSW is approximately 440,000 CYs across approximately 33 acres. At the Site, the MSW has a maximum
thickness of 15 feet, but averages about 10 feet in thickness (SLR 2009, 2010).

Ecology’s 2014 Opinion Letter stated that additional investigation was needed to document the
extent of the MSW along the northeastern and eastern boundaries of the Site (Ecology 2014). Therefore,
as discussed in Section 4.4, additional test pits were excavated as part of the supplemental RI to further
identify the extent of MSW (test pit logs are provided in Appendix F). The extent of MSW, based on

findings of the historical and current investigations, is shown on Figure 4.

5.2 GEOLOGY

This section provides an overview of the results of the geologic and hydrogeologic investigations
conducted to date at the Site, and related information available from published sources. The results of the
investigations are integrated into the following sections to provide an understanding of current Site
conditions. The regional geology is presented in Section 5.2.1, Site-specific geology is presented in

Section 5.2.2, and hydrogeology is presented in Section 5.2.3.

5.2.1 REGIONAL GEOLOGY
The Site is located in the Yakima Valley, which generally consists of Miocene Columbia River

Basalt (CRB) flows, overlain by the Ellensburg formation, which consists of pyroclastic and sedimentary
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deposits that interfinger with the uppermost CRB flows. These layers are overlain predominantly by
Holocene alluvial deposits (USGS 1962).

Geologic information for the Site’s vicinity was obtained from the Geologic Map of the East Half
of the Yakima 1:100,000 Quadrangle, Washington (Schuster 1994). Near-surface deposits in the vicinity
of the Site are mapped as Holocene alluvium. Soil defined as alluvium typically consists of clay, silt, sand,
and gravel deposited by running water. Locally, the alluvium includes lacustrine, paludal, and eolian
deposits in depressions, and occurs in valley bottoms throughout the area with the most significant deposits
along the Yakima River, which is located to the east of the Site. Drilling records from within 0.25 mile of
the Site indicate that the Ellensburg Formation in this area consists of a clayey shale and sandstone, capped
with cemented gravel and was encountered at approximately 44 feet BGS (Landau Associates 1998).

5.2.2 SITE-SPECIFIC GEOLOGY

The ground surface at the Site slopes gradually downward to the southeast and is approximately
5to 10 feet higher in elevation than the surrounding properties. The Site’s surface is covered predominantly
by decomposing wood debris remaining from the historical log storage operations, intermixed with sandy
silt and silty sands (Landau Associates 2014). In areas where wood debris has been removed or covered,
the surface soil compromises sand and/or silty or sandy gravel fill (SLR 2009, 2010).

Multiple subsurface investigations have occurred at the Site since 1998. Exploration logs for the
borings completed at the Site identified the materials encountered as fill and native alluvial deposits. Three
geologic cross sections were prepared based on the Site subsurface exploration logs (Appendices E
through H), with reference locations shown on Figure 7. Cross sections are presented on Figures 8
through 10 and show the lateral extent of the fill and native alluvium units, MSW, and associated
groundwater elevation (based on September 2014 and March 2015 elevation data).

Wood debris varies in thickness, with a maximum observed thickness of approximately 7 feet in
the central portion of the Site. In general, the wood debris visible on the surface extends to depths of
approximately 3 feet BGS, with the exception of debris observed in the central portion of the Site, where it
was observed at depths up to 6 feet BGS (e.g., SB-5 and SB-21). In some central and east locations, the
wood debris is underlain by a mixture of silt, sand, and gravel fill material, up to approximately 5 feet thick
(e.g., MW-104, SB-34, SB-39, SB-40, TP-51). The sand and silty/sandy gravel fill observed in some
surface locations has depths up to 8 feet BGS (e.g., TP-MW-1, FFP-MW-1, FFP-MW-2, GP-17). The
locations where wood debris was not observed on the surface were predominantly along the outer
boundaries of the Site.

The predominant fill material underlying the wood debris at the Site is the MSW. The MSW has

been observed to consist of various materials consistent with traditional domestic waste, including metal,
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plastic, glass, paper, and wood. The MSW has been characterized as moist to wet, with a rotten odor. No
sheen has been observed in any of the exploratory borings where MSW was encountered. Soil content in
the MSW ranges from none to approximately 75 percent soil. Soils intermixed with the MSW include
various silts, sands, and gravels (see exploration logs in Appendices E through H). A review of the
exploration logs for borings that extended through the MSW indicate that the MSW is up to 18 feet thick,
to depths of up to 20 feet BGS in the central portion of the Site (e.g., SB-6, SB-18, SB-21, SB-39, MW-
104, MW-106). The MSW is observed to terminate abruptly on the west, south, and eastern boundaries of
the Site, which is indicative of the filling of the former log storage pond. As noted on cross section B-B’
(Figure 9), the MSW gradually thins to the north. The lateral extent of the MSW is shown on Figure 4. A
discussion of the extent of the MSW in relation to groundwater is provided in Section 5.3 below.

The MSW is predominantly underlain by sandy gravel fill, with mixtures of gravelly sand and
sandy silt. The fill materials underlying the MSW are approximately 7 feet thick. Native soils were
observed below the gravelly sand between 15 and 25 feet BGS, as noted in cross sections A-A’ and B-B’
(Figures 8 and 9). The observed native soils consist of medium to coarse sand with trace silt and gravel,
consistent with alluvial deposits. The sand unit was characterized to be dense and wet, and no sheen or

odor was noted in the exploratory logs for the borings that encountered this unit (Appendices E through H).

5.2.3 HYDROGEOLOGY

The results of subsurface investigations conducted between 1998 and 2015 were used to evaluate
Site-specific hydrogeologic conditions. The subsurface hydrogeology at the Site can be considered as four
Site-specific units, based on the observed conditions outlined in the previous sections — Upper Fill, MSW,
Lower Fill, and Native Sand/Gravel.

o  Upper Fill — This unit consists of the combined wood debris and mixtures of silt, sand, and
gravel fill. The base of the unit ranges from approximately 1 to 8 feet BGS. This unit is
predominantly composed of the wood debris; however, when present, the silt, sand, and gravel
mixtures are both at the surface and underlying the wood debris in this unit.

o MSW —The MSW directly underlies the Upper Fill, but is not continuous across the Site. The
base of the unit can be as shallow as 1 foot BGS (e.g., MSW-TP-1 and MSW-TP-2) along the
northern edge of the Site, to depths of 18 feet BGS (e.g., SB-13, SB-18, SB-21, and
MW-104).

e Lower Fill — This unit consists of sandy gravel mixtures extending to depths of approximately
8 to 25 feet BGS (e.g., SB-18, SB-34, SB-39, SB-40, TP-40, TP-51, TP-52, and MW-104).

e Native Sand/Gravel — Underlying the Lower Fill unit, the Native Sand/Gravel was encountered
at approximately 18 to 25 feet BGS (e.g., FPP-MW-1, FPP-MW-2, MW-104, MW-108, and
MW-109).

A hydrogeologic study was conducted in 1998 by Landau Associates in the area immediately

adjacent to the Site. The purpose of the study was to identify the location and direction of groundwater
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flow in the unconfined aquifer, or water table, in the immediate vicinity of the Site. This investigation
indicated that the water bearing zone within the unconfined aquifer is generally encountered
between 2.5 and 11 feet BGS with calculated groundwater gradients between 0.005 and 0.007 feet/feet to
the southeast (Landau Associates 1998). A later study conducted in 2008 indicated that the unconfined
aquifer was identified between 8.5 and 20 feet BGS (Parametrix 2008). These investigations, including
recent Site groundwater data, indicate that groundwater flow is predominately to the east-southeast, toward
the Yakima River (Figures 5 and 6).

Groundwater investigations conducted between 2009 and 2015 indicate that depths-to-water range
between 4.48 to 22.29 feet BGS™. The most recent groundwater data was collected in June 2015. Depth-
to-water measurements collected from wells within the extent of MSW (i.e., MW-102 through MW-108)
ranged between 14.47 and 20.32 feet BGS during this recent event (Table 2D). The calculated groundwater
gradient using the September 2014 results (seasonal high) ranged between 0.003 and 0.007 feet/feet to the
southeast; gradients using the March 2015 results (seasonal low) ranged between 0.001 and 0.005 feet/feet
to the southeast.

Comparison of the groundwater elevations measured during the groundwater investigations
conducted between 2009 and 2015 to the identified elevations and relative depths of MSW indicates that
seasonal high groundwater elevations (summer months) were above the base of the MSW and that seasonal
low groundwater elevations (early spring months) were predominately below the MSW (SLR 2009, 2010,
2012). In 2009, 2010, 2012, 2014, and 2015, groundwater elevations were also measured in four
downgradient wells (i.e., MW-14 through MW-17). The depths-to-groundwater ranged from
approximately 4.48 to 13.12 feet BGS (SLR 2010, 2012).

Groundwater elevation data collected between 2009 and 2015 consistently indicate that the general
shallow groundwater flow direction is to the east-southeast, toward the Yakima River. Groundwater
elevation contours, based on the four quarters of supplemental Rl sampling, are presented on Figures 5
and 6. The Yakima River is located approximately 600 feet southeast of the southeastern corner of the
former landfill and on the opposite side of 1-82.

5.3 SURFACE WATER AND DRAINAGE
The Site is located 600 feet upgradient and to the west of the Yakima River, with 1-82 separating
the Site from the river. The Site is bordered to the east by a north-south trending drainage system (combined

surface and subsurface network). This drainage system includes an open-air culvert/ditch at the

11 The investigations include combinations of groundwater wells MW-6, MW-7, MW-8, MW-9A, MW-11, MW-12, MW-13
(decommissioned), MW-14 through MW-18, TP-MW-1, TP-MW-2, FFP-MW-1 through FFP-MW-3, and MW-100 through
MW-109.
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northeastern corner of the Site that is fed by the subsurface channel (presumably a historical irrigation
channel). The irrigation channel’s culvert outlet enters this area at approximately 10 feet below the
neighboring surface grade. Areas of vegetation (from dense to sparse) line this area of the drainage system
as this area maintains a limited volume of water during the majority of the year. Surface water then flows
to the south, enters a culvert about 600 feet downstream, and continues to flow below-grade until it daylights
at a second small drainage pond. From there, water drains into another subsurface culvert and flows beneath
1-82 with discharge ultimately to the Yakima River (at RG-3).

54 NATURAL RESOURCES
The following section summarizes general information on the types of habitats and varying plant
and animal species that might be expected to be present at the Site.

5.4.1 TYPES AND FUNCTIONS OF HABITATS

Based on its location within the Yakima River Valley, the dominant habitat of the Site and the
surrounding parcels should be Columbia Plateau shrub-steppe habitat. Shrub-steppe habitats in the Yakima
River Valley are important because they can support plant (e.g., Spalding’s catchfly) and animal (e.g.,
Pygmy rabbits) species which are federally listed as endangered species under the Endangered Species Act
(WDFW 2011). Approximately 5.5 miles southwest of the Site, on the Yakama Reservation, ongoing
efforts to restore shrub-steppe habitat are underway (Yakama Nation website 2015). While there are
indications of shrub-steppe habitat along the eastern and southern edges of the Site, the presence of 1-82 to
the east and the surrounding residential/light industrial areas prevent connectivity between the Site and the

more natural areas along the Yakima River (see Attachment 1).

5.4.2 PLANT AND ANIMAL SPECIES

Plant types that typically thrive in the dominant Columbia Plateau shrub-steppe habitat are
perennial grasses and isolated patches of shrubs, mostly sagebrush (see Attachment 1). While no patches
of vegetation are observed within the Site, an area of vegetation (i.e., deciduous trees and perennial grasses)
was observed where surface water is present along the northeastern/eastern edge of the Site, along the 1-82
corridor.

The shrub-steppe habitat usually supports birds such as sage grouse, sage sparrows, and sage
thrashers, along with a variety of other avian species. While specific species have not been identified at the
Site, sparrows and thrasher-like birds were observed living in the edge communities surrounding the Site
during the time of investigation. Terrestrial animals that may be present in the shrub-steppe habitat include

Pygmy rabbits, reptiles, and insects. Surveys have identified the closest Pygmy rabbit habitat in the
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Sagebrush Flats Wildlife area approximately 70 miles north/northeast of the City (see Attachment 1).
Limited terrestrial wildlife have been observed at the Site, likely due to the absence of vegetation
coverage/refuge within the Site, which as discussed previously, is covered predominately by a mixture of

soil and wood debris.
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6.0 SITE SCREENING INFORMATION

As part of the supplemental RI process, screening levels (SLs) were developed for the media of
potential concern at the Site (i.e., soil, groundwater, and soil vapor/LFG) using MTCA values and
applicable and relevant and appropriate requirements (ARARS). The method detection limits (MDLs) and
RLs for the various laboratory analyses were compared with the SLs to determine appropriate analytical
methods for use in the RI; the SLs were then adjusted to the laboratory quantitation limit [QL, applied as
the practical quantitation limit (PQL)] for comparison purposes, as appropriate.

The SLs are used in the evaluation and interpretation of the sample analytical data discussed in this
Supplemental RI Report. Ecology’s 2014 Opinion Letter identified that the laboratory MDLs/RLs for some
compounds analyzed for in the previously collected RI groundwater samples were above the previously
applied SLs and, therefore, these compounds could not be eliminated from further evaluation
(Ecology 2014).

The SLs developed for soil and groundwater at the Site, as discussed in this section, are protective
of human health and the environment in accordance with MTCA requirements. Ecology’s 2014 and 2015
Opinion Letters identified that consideration of MTCA Method A and B criteria for unrestricted land uses
is appropriate for the Site (Ecology 2014, 2015). Surface water-specific SLs were not developed for the
Site because surface water is not considered an affected media, and because the groundwater SLs, as
discussed in Section 6.1, are protective of surface water.

The MTCA regulations (Chapter 173-340 WAC) provide three approaches for establishing cleanup
levels (CLs): Method A, Method B, and Method C. The Method A approach is appropriate for sites that
have few hazardous constituents or for contaminants such as TPH and lead for which toxicity information
is not available to calculate Method B or Method C CLs. The Method B approach is applicable to all sites.
The Method C approach is applicable for specific site uses and conditions.

The Method B and Method C approaches establish CLs based on applicable state and federal laws,
and specified risk equations. The Method B approach establishes CLs using exposure assumptions and risk
levels for unrestricted land uses, whereas the Method C approach uses exposure assumptions and risk levels
for restricted land uses, including industrial properties. MTCA also provides for the adjustment of CLs up
to concentrations equal to the PQL or natural background concentration, whichever is higher, when the CLs
calculated using Methods B or C are less than natural background levels or levels that can be reliably
measured.

The following sections summarize the process used to develop the SLs for the potentially affected
media at the Site (i.e., soil, groundwater, and LFG). As mentioned previously, surface water-specific SLs

have not been developed because the groundwater SLs discussed below are protective of surface water.

LANDAU ASSOCIATES



6.1 GROUNDWATER

Ecology’s Opinion Letters (2014 and 2015) indicate that the use of MTCA Method A and B
groundwater criteria are appropriate for the Site. In addition, the shallow groundwater beneath the Site
does not meet the MTCA criteria for non-potable groundwater [WAC 173-340-720(2)]; therefore, the
federal and state maximum contaminant level (MCL) criteria for protection of groundwater as drinking

water are considered as ARARSs, and were also included in the evaluation to established Site SLs. As

discussed with Ecology, since the point of discharge for groundwater in the relative vicinity of the Site is

the Yakima River, the groundwater SL evaluation conservatively includes consideration of criteria

protective of surface water.

Development of groundwater SLs protective of drinking water included the following

methodology:

If MTCA Method A and Method B criteria were available, and if no state/federal MCL criteria
were established, the Method A value was selected as the Site groundwater SL protective of
drinking water;

If MTCA Method A and state/federal MCL criteria were available, the lower of the two was
selected as the Site groundwater SL protective of drinking water;

In the absence of MTCA Method A criteria, but with MTCA Method B formula values and
state/federal MCL criteria available, the lower of the latter two were selected as the Site
groundwater SL protective of drinking water;

If only one criterion was available (i.e., MTCA Method A, MTCA Method B formula values,
or a state/federal MCL), that criterion was selected as the groundwater SL protective of
drinking water.

The groundwater SL protective of drinking water evaluation and results are presented in Table 4.

The groundwater SL protective of surface water evaluation included consideration of the following

potential criteria:

Surface water MTCA Method B non-carcinogenic and carcinogenic criteria;

Freshwater aquatic life acute and chronic criteria as outlined under Chapter 173-201A WAC,
Clean Water Act (CWA) 8304, and the National Toxics Rule (NTR) 40 Code of Federal
Regulations (CFR) 131 regulations;

Human Health fresh water criteria as outlined under the CWA 8304 and NTR 40 CFR 131
regulations.

The groundwater SLs protective of surface water were then established as the lowest value of the

available criteria noted above. Table 5 presents the results of the groundwater SL protective of surface

water evaluation.

The Site-specific groundwater SLs were then established as the lower of the values protective of

drinking water and surface water, as presented in Tables 4 and 5. The Site-specific groundwater SLs are
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presented in Table 6. For several chemicals, the SL criterion was lower than the laboratory-specific QL2
In those instances, the initial chemical-specific SL was raised to the laboratory-specific QL (applied as the

PQL) for data comparison and screening purposes.

6.2 SOIL

As with groundwater, Ecology’s 2014 and 2015 Opinion Letters also indicate that the use of MTCA
Method A and B criteria for unrestricted land uses is appropriate for establishing SLs for Site soil (Ecology
2014, 2015). Therefore, the following methodology was used to establish the SLs for chemicals in soil:

e |f a MTCA Method A criterion for unrestricted land uses was available, that criterion was
selected as the chemical-specific SL;

o Inthe absence of MTCA Method A criteria, the MTCA Method B cleanup level was evaluated
and selected as the chemical-specific SL. The Method B criterion was established as the lower
of the:

—  Protection of groundwater 3-phase model value®?

— Direct contact pathway (ingestion only) Method B unrestricted land use standard formula
value (lower of carcinogenic and non-carcinogenic values).

After this evaluation was completed, certain Site-specific soil SLs were subsequently adjusted
based on the current groundwater analytical results of the RI. Per WAC 173-340-747(3)(f), protection of
groundwater does not have to be considered in developing the Method B soil SLs (and subsequent CL5) if
it can be empirically demonstrated that the compound’s concentration in soil is considered adequately
protective of groundwater. Therefore, for compounds that were not detected in groundwater samples at
concentrations greater than the Site-specific groundwater SL (see Section 6.1), an empirical demonstration
can be made that soil concentrations for a given compound are protective of groundwater. The Site-specific

soil SLs are presented in Table 7.

6.3 LANDFILL GAS

The MTCA cleanup regulation [WAC 173-340-750(3)(b)(iii)] provides a Method B CL for
methane in indoor and outdoor air of 10.0 percent of the lower explosive limit (LEL; 0.5 percent by
volume). This value is considered protective of human health and the environment; however, it does not
specifically address concentrations of LFG in soil. Because most LFG investigations involve collecting
measurements from probes extending into the shallow subsurface, the data are not representative of indoor

or outdoor air. As a result, SLs based on solid waste regulations are typically used to evaluate LFG data.

12 QL/PQL values are those provided by the analytical laboratory supporting the RI (ALS Global) and are included in Table 6 and
in the QAPP included as Appendix C.

13 The 3-phase model evaluation incorporated groundwater SL inputs (Table 6); the groundwater SLs inputted into the model
included those instances where the groundwater SL was revised to the laboratory-specific QL applied as the PQL.
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WAC 173-304-460(2) is applicable to landfills that operated prior to 1991. Although the former
landfill was not permitted under these regulations, the regulations provide relevant compliance standards
that are considered generally applicable and protective for contaminant migration or exposure, in the
absence of other directly applicable regulations. The above-noted regulations provide the following
standards, which often are identified as SLs for LFG:

e Methane gas generated at a landfill must not exceed 25.0 percent of the LEL in potential future
structures (1.25 percent methane by volume)

e Methane gas must not exceed the LEL for methane at the property (i.e., Site) boundary
(5.0 percent methane by volume)

e The concentration of methane gas must not exceed 100 parts per million (ppm) in offsite
structures.

Because no buildings or structures exist at the Site, the second criterion noted above represents the

appropriate SL to consider when evaluating current LFG concentrations.
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7.0 NATURE AND EXTENT OF CONTAMINATION

This section summarizes the results of the supplemental Rl sampling activities conducted at the
Site between September 2014 and June 2015. Summaries are provided for soil, groundwater, and LFG,
and the data are evaluated against the media-specific SLs discussed in Section 6.0, as appropriate.
Laboratory data reports are provided in Appendix I; data usability and validation information is provided

in Appendix J.

7.1  SOIL QUALITY

This section summarizes the analytical results for the shallow (near surface) and subsurface soil
sampling completed at the Site during installation of the additional groundwater monitoring wells
(September 2014) and LFG probes (October 2014 and April 2015). A sufficient volume of soil was not
available for sample collection (as outlined in the Work Plan) at all of the planned locations, in part because
of the presence of wood debris (see Table 1). Soil SLs for this investigation are included in Table 7; soil
analytical results with comparison to the SLs are presented in Table 8. Soil sampling results are summarized
by chemical group and are presented based on relative location at the Site (i.e., within the Site, hydraulically
upgradient/downgradient, etc.), as appropriate.

7.1.1 PETROLEUM HYDROCARBONS

Based on the results of the September 2014 (groundwater well installation), and the October 2014
and April 2015 (LFG probe installation) soil sampling events, TPH-G, TPH-D, and TPH-O were detected
in one or more soil samples at locations within the area of investigation. Per Ecology’s request, the samples
identified for TPH-D/TPH-O analysis (subsequent to the HCID results) were analyzed both with and
without SGC; the analytical results are provided in Table 8.

For those soil samples collected during installation of the groundwater wells (September 2014)
within the extent of MSW (i.e., MW-102 through MW-108), detected concentrations of petroleum
hydrocarbons were identified in the shallow (near surface) soil samples only; no concentrations above the
RLs were detected in the samples collected beneath the MSW. TPH-G, TPH-D, and TPH-O were detected
in the shallow soil sample collected at MW-106; this was the only sample with a detection of TPH-G above
the RL!. TPH-D and TPH-O were also detected above the RLs in the shallow soil sample collected at
MW-107. Only TPH-O was detected above the RL in the shallower soil samples collected at MW-102,

14 The SL for TPH-G is 100 milligrams per kilogram (mg/kg); if benzene is present the SL for TPH-G is 30 mg/kg. VOCs were
not analyzed in the sample collected at MW-106; the TPH-G result was 35 mg/kg at that location. Benzene was not detected above
the RL in any soil or groundwater sample for which it was analyzed during the course of the supplemental RI activities.

LANDAU ASSOCIATES
7-1



MW-104, MW-105, and MW-108. However, none of these detections were greater than the corresponding
soil SLs, including the resulting TPH-D and TPH-O concentrations analyzed with and without SGC.
Petroleum hydrocarbons are not considered as a COPC in surface or subsurface soil at the Site.

TPH-D and TPH-O were also detected above the RLs in the soil sample collected just above the
groundwater table in LFG probe boring GP-24; the detected concentrations were less than the soil SL (both
with and without SGC). GP-24 is located to the north and hydraulically upgradient of the Site; therefore,
the detected TPH-D and TPH-O concentrations are not considered related to the Site!®>. TPH-O was also
detected above the RL at LFG probe boring locations GP-27%¢ and GP-28; the results were less than the soil
SL (both with and without SGC). GP-27 and GP-28 are located on the eastern edge of the Site adjacent to
WSDOT’s 1-82 corridor.

7.1.2 METALS

Various metals were detected above the RLs in the soil samples collected and analyzed during
groundwater well and LFG probe installations. Detected metals in soil included arsenic, barium, cadmium,
chromium (I11), iron, lead, manganese, mercury, silver, and sodium; hexavalent chromium and selenium
were not detected above the RLs in the samples for which they were analyzed.

Of the various metals detected, iron was greater than the soil SL in 100 percent of the samples
analyzed (24 of 24 samples). The soil SL for iron is based on the Method B preliminary soil CL of
151 milligrams per kilogram (mg/kg), which incorporates consideration of protection of groundwater
3-phase model values. However, the background concentration for iron, based on the statewide
90 percentile value (PT1 1989), is 43,100 mg/kg. None of the detected iron concentrations are greater than
this background value in the samples analyzed during the September and October 2014, and April 2015 soil

investigations; therefore, iron is not considered a COPC in surface or subsurface soil at the Site.

7.1.3 CONVENTIONAL AND FIELD PARAMETERS

Soil samples collected during both the September and October 2014, and April 2015 investigations
were analyzed for fluoride, nitrate, and nitrite. Although these three compounds were detected above the
RLs in several locations, in both shallow (near surface) and deeper soil samples, none of the results were
greater than their respective soil SLs.

The deeper soil samples (beneath the MSW) collected during well installation and in the samples

collected during the LFG probe installation were also analyzed for pH; the results ranged between 6.07

15 GP-24 is a replacement for previously destroyed LFG probe GP-22.
16 A permanent LFG probe was not installed at GP-27 because of access constraints; a soil sample was collected for analysis in the
vicinity of the planned probe’s location.

LANDAU ASSOCIATES

7-2



and 8.62. The highest two pH values were 8.62 at MW-100 (hydraulically upgradient of the Site) and 8.42
at MW-109 (hydraulically cross-gradient/downgradient and to the south of the Site). The lowest pH values
were in samples collected to the north (hydraulically upgradient of the Site) at MW-101, GP-23, GP-24,
and GP-26, and at location GP-27 at the eastern edge of the Site. pH values in the soil samples collected
from beneath the MSW were generally in the neutral pH range. Conventional parameters are not considered

COPC:s in surface or subsurface soil for the Site.

7.1.4 PESTICIDES

Several pesticides were detected above the RLs in the soil samples for which they were analyzed
during the September and October 2014, and April 2015 investigations; pesticides were analyzed using
low-level RLs to target the soil SLs, to the extent possible. For soil samples collected within the Site (i.e.,
within the extent of MSW), pesticides were only analyzed for in the soil samples collected beneath the
MSW. Pesticide analysis was planned for the shallow soil samples from MW-100 and MW-109; however,
sufficient soil volume for analysis was only available at MW-109.

The detected pesticides include Aldrin, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and endosulfan sulfate;
the results were greater than the soil SLs at two locations. The only pesticide SL exceedance identified at
the Site was at MW-103 in the sample collected between 20.5 and 21.5 feet BGS (4,4’-DDD at 0.012 mg/kg,
above the SL of 0.009 mg/kg). The other location with SL exceedances was the soil sample at the
hydraulically upgradient/off-Site GP-26 location that was collected between 7.5 and 8.5 feet BGS
(4,4’-DDD at 0.045 mg/kg, above the SL of 0.009 mg/kg; and endosulfan sulfate at 0.0053 mg/kg, above
the SL of 0.003 mg/kg). The pesticide 4,4’-DDD is considered a COPC in subsurface soil for the Site.

7.1.5 POLYCHLORINATED BIPHENYLS

The PCB Aroclor 1242 was detected above its RL at two locations within the Site during the
September 2014 investigation. Aroclor 1242 was detected at sample locations MW-105 (0.0059 mg/kg)
and MW-106 (0.028 mg/kg). Relevant criteria are not available to derive a Site-specific soil SL for
Aroclor 1242; however, the Aroclor 1242 results in soil do not exceed the soil SL for total PCBs (i.e.,
1.0 mg/kg).

No PCBs were detected in the soil samples collected during the installation of the LFG probes in
October 2014. During LFG probe installation in April 2015, the PCB Aroclors 1254 and 1260 were
detected above the RLs in one sample collected between 5.5 and 6.5 feet BGS at location GP-27 (a LFG
probe was not installed at that location). Both the detected Aroclor 1254 and 1260 results were well below
the soil SLs for those compounds (see Table 7). PCBs in surface and subsurface soil are not identified as
a COPC for the Site.
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7.1.6 VOLATILE ORGANIC COMPOUNDS

No VOCs were detected above the RLs in the soil samples collected from the Site (i.e., MW-102
through MW-108) during the September 2014 soil investigation. No VOCs were identified at hydraulically
upgradient/off-Site locations MW-100, MW-101, GP-23, or GP-24, or at the location to the south/cross-
gradient of the Site (MW-109). The only detected VOC was acetone at sample locations
GP-26 (hydraulically upgradient of the Site) and at GP-27, GP-28, GP-29, and GP-31 (along the eastern
edge of the Site adjacent to WSDOT’s 1-82 corridor). However, the detected concentrations of acetone in
these five samples were well below the soil SL of 72,000 mg/kg. VOCs in surface and subsurface soil are
not identified as a COPC for the Site.

7.1.7 SEMIVOLATILE ORGANIC COMPOUNDS

Three SVOCs were detected above the RLs in the soil samples analyzed during the September and
October 2014 soil investigations, including 3&4-methylphenol, bis(2-ethylhexyl)phthalate (BEHP), and n-
nitrosodiphenylamine; no SVOCs were detected above the RLs during the April 2015 investigation. BEHP
was the most frequently detected SVOC compound (8 of 19 samples analyzed); no detected result was
greater than the soil SL for BEHP. The one detection of 3&4-methylphenol (MW-101, hydraulically
upgradient of the Site) also did not exceed its corresponding soil SL. The only SVOC detection at a
concentration greater than the soil SL was n-nitrosodiphenylamine in the sample collected below the MSW
(between 13.5 and 14.5 feet BGS) at location MW-106 [110 micrograms per kilogram (ug/kg), slightly
above the SL of 100 pg/kg]. No other SVOCs were detected above the RLs. The SVOC

n-nitrosodiphenylamine is considered a COPC in subsurface soil for the Site.

7.1.8 POLYCYCLIC AROMATIC HYDROCARBONS

Selected-ion monitoring (SIM) analysis was used to meet the lower SLs for the compounds
included in the PAH series. Several PAHs were detected above the RLs in samples collected at locations
within the Site (i.e., MW-102 through MW-108) and at locations both hydraulically upgradient/off Site
(GP-23 and GP-26), and cross-gradient/to the south of the Site (MW-109); no PAHs were detected above
the RLs in the soil samples collected during the April 2015 investigation.

PAHs were detected predominately in the shallower soil samples; however, detections in deeper
samples (e.g., MW-106 and GP-23) were also identified. All of the detected PAH concentrations were
below their corresponding soil SLs and no soil sample results at a given location were greater than the
carcinogenic polycyclic aromatic hydrocarbon (cPAH) toxicity equivalency (TEQ) SL value of 100 pg/kg.

PAHSs in surface and subsurface soil are not identified as a COPC for the Site.
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7.2 GROUNDWATER QUALITY

This section provides a summary of the results of the four quarterly groundwater events conducted
as part of the supplemental RI activities (i.e., September and December 2014, March and June 2015). The
groundwater investigation approach and analytical program are discussed in Section 4.3 and outlined in
Tables 3A through 3D.

The groundwater SL evaluation and Site-specific groundwater SLs are presented in Tables 4, 5,
and 6, respectively. As noted previously, the originally proposed groundwater preliminary screening levels
(PSLs) (Landau Associates 2014) were revised between the September 2014 and subsequent sampling
events to consider groundwater protective of surface water criteria. Therefore, some of the RLs used during
analysis of the September 2014 samples do not meet the revised PSLs, which have been applied as SLs; the
RLs used for analysis of the subsequent three groundwater sampling events meet the SLs [based either on
the RLs or the chemical-specific laboratory QL (applied as the PQL); see Table 6 for SL evaluation].

This section presents the analytical results for the four quarterly groundwater sampling events by
chemical group; the groundwater analytical results and the corresponding comparison to the chemical-
specific SLs are presented in Table 9. Groundwater elevation and flow direction data, which was collected
at the time of these four sampling events, are discussed in Section 4.3.2 and shown on Figures 5 and 6,
respectively. The results are presented based on relative locations at the Site (i.e., within the extent of

MSW, hydraulically upgradient/downgradient/cross-gradient, etc.), as appropriate.

7.2.1 PETROLEUM HYDROCARBONS

Both TPH-D and TPH-O were detected in the groundwater samples collected during the four
quarters of groundwater monitoring. Per Ecology’s request, the samples identified for TPH-D/TPH-O
analysis (subsequent to the HCID results) were analyzed both with and without SGC. The TPH-D and
TPH-O results and associated exceedances of the SLs are presented on Figure 11.

Detections of TPH-D and TPH-O above the RLs were predominately in samples collected off Site
to the northwest (hydraulically upgradient) at well locations within the former Plywood Plant parcel. These
TPH-D and TPH-O concentrations were identified in samples collected from FPP-MW-1%, FPP-MW-2,
MW-12, TP-MW-2, and MW-101. As presented on Figure 11 and in Table 9, TPH-D and TPH-O
concentrations fluctuated at many locations over the course of the four quarterly events. Elevated TPH-D
and TPH-O concentrations were also detected in soil and groundwater samples collected during the 2013

Phase Il investigation of the parcels hydraulically upgradient of the Site (see Appendix A, Tables A-6

7 FPP-MW-1 and FPP-MW-2 were not sampled during the September 2014 event.
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and A-7). These petroleum hydrocarbon exceedances are not considered to be associated with potential
historical releases from the Site.

TPH-D and TPH-O were detected above the RLs in the sample from MW-106 (within the extent
of MSW) during the December 2014 monitoring event. The detected concentration without SGC was
greater than the SL, but below the corresponding SL using SGC. Only TPH-D (without SGC) was detected
at MW-106 in the subsequent March and June 2015 sampling events, but at concentrations below the SL.
No other detections of petroleum compounds above the RL were identified in samples collected from wells
at the Site (within the extent of MSW) or hydraulically downgradient of the Site. TPH is not identified as
a COPC for groundwater at the Site.

7.2.2 METALS (TOTAL AND DISSOLVED)

Metals (both total and dissolved) were the most frequently detected compounds in in groundwater
samples collected from Site and vicinity wells during the four quarters of groundwater monitoring.
Detected metals include arsenic, barium, calcium, chromium (lI1), iron, lead, magnesium, manganese,
potassium?®®, and sodium. Cadmium, hexavalent chromium, mercury, selenium, and silver were not
detected above the corresponding RLs in any of the samples collected during the four quarterly sampling
events for which the compounds were analyzed. As mentioned previously, the groundwater PSLs were
revised in some instances after the September 2014 sampling event based on the incorporation of criteria
protective of surface water; the RLs used subsequent to the September 2014 investigation meet the revised
PSLs which have been applied as SLs (see Tables 7 and 9).

Of the dissolved metals detected above the RLs, dissolved arsenic, iron, lead, manganese, and
sodium were greater than their corresponding SLs in one or more samples. The SL exceedances were
identified at locations throughout the monitoring well network, both within the Site (i.e., MW-102 through
MW-108), hydraulically upgradient (within the former Plywood Plant parcel, etc.), and hydraulically
downgradient of the Site. In part, these detected concentrations reflect the area-wide reducing conditions
that are apparent in the shallow aquifer, as discussed further in Section 9.1.1. A summary of the dissolved
metals results is included in the following sections; select dissolved metals concentrations are presented on
Figures 12 and 13.

7.2.2.1 Arsenic
Dissolved arsenic exceeded the SL in 75 percent of the samples analyzed (77 of 102) during the

four quarterly sampling events completed in the area of investigation. The initial dissolved arsenic SL

18 potassium was only analyzed during the March and June 2015 quarterly events.
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[i.e., 0.018 micrograms per liter (ug/L)] is based on protection of surface water criteria for human health
(fresh water); the SL was raised to the laboratory QL (applied as the PQL; i.e., 0.45 ug/L) for evaluation
purposes. The SL exceedances were in samples collected from locations across the entire area of
investigation, upgradient, downgradient, and within the Site. The highest detected concentrations were in
samples collected at locations hydraulically-upgradient of the Site (i.e., MW-TP-2 and MW-18) and within
the Site (i.e., MW-103, MW-104, MW-105, and MW-108). The samples from the hydraulically
downgradient locations had low or non-detect concentrations of dissolved arsenic (based on the RL used
for each round of investigation). Dissolved arsenic results are shown on Figures 12 and 13.

None of the detected dissolved arsenic concentrations from the four quarterly sampling events
exceeded the state background concentration for dissolved arsenic (10.7 pg/L) under consideration by
Ecology (2010) or the federal MCL (10 pg/L). In addition, only a limited number of the dissolved arsenic
concentrations (at locations TP-MW-2, MW-18, MW-103, MW-104, MW-105, and MW-106) exceeded
the MTCA Method A criterion (i.e., 5 pug/L) for unrestricted land uses; none of these exceedances were in
the results for all four quarters of sampling at each of these locations.

Although consideration of criteria protective of surface water is incorporated into the evaluation of
Site conditions (given the Site’s proximity to the Yakima River), the preliminary point of compliance and
cleanup standards for the Site (as discussed in Section 9) are based on the protection of drinking water
criteria and background concentrations. None of the dissolved arsenic concentrations detected during the
four quarterly sampling events are greater than either the federal drinking water criterion or state
background value under consideration by Ecology. Exceedances of the Method A criteria for unrestricted
land uses are limited to locations hydraulically upgradient of the Site and within the Site; exceedances of
dissolved arsenic above this criterion were not identified downgradient of the Site during any of the four

rounds of sampling. Nevertheless, dissolved arsenic in groundwater is considered a COPC for the Site.

7.2.2.2 Iron

Dissolved iron exceeded the SL in 76 percent of the samples analyzed (78 of 102) during the four
guarterly sampling events; the dissolved iron results are shown on Figures 12 and 13. The dissolved iron
SL (i.e., 300 ug/L) is based on secondary MCL drinking water criteria (for aesthetics). Similar with the
dissolved arsenic concentrations, the dissolved iron SL exceedances were identified in samples collected
from locations across the entire area of investigation. The highest detected concentrations from the four
quarterly sampling events were at FPP-MW-1 and MW-18 (hydraulically upgradient of the Site) and MW-
106 (within the Site). Elevated concentrations were also identified at other sample locations hydraulically
upgradient, hydraulically downgradient, and within the Site. Only the samples from the most extreme

hydraulically-upgradient and -downgradient well locations were non-detect at the RL for dissolved iron. A
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statewide dissolved iron background criterion was not available for comparison with the concentrations

detected during this RI.  Dissolved iron in groundwater is considered a COPC for the Site.

7.2.2.3 Lead

Dissolved lead concentrations in groundwater exceeded the SL (i.e., 0.54 pg/L) during the March
and June 2015 sample events at one sampling location (i.e., TP-MW-2). TP-MW-2 is located hydraulically
upgradient of the Site and these dissolved lead concentrations are not considered to be associated with

historical Site activities. Lead is not considered a COPC for groundwater at the Site.

7.2.2.4 Manganese

The dissolved manganese concentrations exceeded the SL in 87 percent of the samples analyzed
(89 of 102) during the four quarter sampling events; the dissolved manganese results are also shown on
Figures 12 and 13. Similar to dissolved iron, the dissolved manganese SL (i.e., 50 pg/L) is based on
secondary MCL drinking water criteria (for aesthetics) and the SL exceedances were identified in samples
from monitoring locations across the entire area of investigation. Similar to dissolved iron, the highest
detected concentrations of dissolved manganese were in the samples collected at locations hydraulically
upgradient of the Site (FPP-MW-1 and MW-18) and at one location (MW-106) within the Site. In general,
the pattern of detections of dissolved manganese mirrored the pattern for the detections of dissolved iron
(as discussed in Section 7.2.2.2), reinforcing evidence of the reducing-conditions across the area of
investigation. A statewide dissolved lead background criterion was not available for comparison with the
concentrations detected during this RI. Dissolved manganese in groundwater is considered a COPC for the
Site.

7.2.2.5 Sodium

The dissolved sodium concentrations exceeded the SL in 34 percent of the samples analyzed (35 of
102) during the four quarterly sampling events; the dissolved sodium results are also shown on Figures 12
and 13. Similar to dissolved iron and manganese, the dissolved sodium SL (i.e., 20,000 ug/L) is based on
secondary MCL drinking water criteria (for aesthetics and taste) and the SL exceedances were identified in
samples from locations across the entire area of investigation. The highest detected concentrations for
dissolved sodium varied greatly across the four quarterly sampling events. The highest concentration was
identified at TP-MW-2 during the March 2015 event (i.e., 130,000 ug/L). Elevated concentrations were
also identified at hydraulically upgradient locations (FPP-MW-1, FPP-MW-2, and MW-12), within the Site
(MW-106), and also hydraulically downgradient of the Site (MW-8, MW-16, and MW-17). Dissolved
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sodium concentrations varied greatly at individual sampling locations across the four quarters sampled.

Dissolved sodium in groundwater is considered a COPC for the Site.

7.2.3 CONVENTIONAL AND FIELD PARAMETERS

Various conventional parameters were analyzed for in groundwater samples collected during the
four quarters of supplemental Rl sampling. Many of these parameters were analyzed specifically to support
evaluation of potential landfill contamination dynamics, including sulfate, ammonia, alkalinity,
bicarbonate, TOC, and TDS. Fluoride, chloride, nitrate, and nitrite were also evaluated at most sampling
locations; these compounds were detected in several samples during the four quarters.

The fluoride results from the September sample at MW-101 and the March sample at
TP-MW-2 (both locations hydraulically upgradient and north of the Site) were the only detected
concentrations that exceeded the SL; the fluoride results from the other three quarters from both of these
locations did not exceed the SL. Fluoride is not considered a COPC for groundwater at the Site.

The nitrate concentration from the March sample at MW-8 (hydraulically downgradient of the Site)
exceeded the corresponding SL; the nitrate concentrations at this location for the other three quarters did
not exceed the SL for nitrate. Based on this one SL exceedance, nitrate is considered a COPC for
groundwater at the Site.

pH values in the groundwater samples, as measured in the field at the time of sampling, were
outside of the SL range (6.5 to 8.5) at several locations during the four quarters of supplemental RI
sampling. The percentage factor for pH SL exceedances across the four quarters was 71 percent (72 of 102
samples). In general, pH values outside of the SL range were identified below the range (i.e., <6.5);
however, pH values at well MW-9A (hydraulically upgradient and northwest of the Site) were above the
pH SL range (i.e., >8.5) at 9.76 in September and 9.10 in December; pH values at MW-9A were below the
SL range in March and June 2014 (pH values are presented on Figures 12 and 13). pH in groundwater is
considered a COPC for the Site.

7.2.4 PESTICIDES

Pesticides were detected above the RLs at several locations during the four quarters of groundwater
sampling. Endosulfan Il was the most frequently detected pesticide above its RL across the four quarters,
at locations hydraulically upgradient, downgradient, and within the Site. The endosulfan Il detections were
identified predominately during the March and June 2015 sampling events. The only sample location with
exceedances of any corresponding pesticide SL was within the Site at MW-103 (endosulfan 11 in
March 2015 only, 4,4’-DDD during all four quarters, and 4,4’-DDT in September 2014 only). Therefore,

these three pesticides are considered COPCs in groundwater at the Site.
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7.2.5 POLYCHLORINATED BIPHENYLS

Low concentrations of PCB Aroclors 1232 and 1242 above the RLs were identified in samples
from the six groundwater wells located within the Site (i.e., MW-102 through MW-108) during the four
guarterly sampling events. These low concentrations in the samples from the Site wells were not detected
during every quarter at each location; PCB Aroclor 1232 was only detected during the June 2015 sampling
event, the other detections were in the Aroclor 1242 range. Relevant criteria are not available to derive
Site-specific SLs for PCB Aroclors 1232 and 1242; however, none of the concentrations exceeded the SL
for total PCBs in groundwater (i.e., 0.1 pg/L).

Low concentrations of PCB Aroclors 1232 and 1242 above the RLs were also detected in samples
from hydraulically downgradient wells (i.e., MW-7, MW-8, MW-15, and MW-17). As with the results
from the Site groundwater wells, detections above the RLs were not identified at each location for each
guarterly sampling event and PCB Aroclor 1232 was detected in the June 2015 samples only. PCB Aroclor
1248 was detected above the RL in June 2015 at MW-8; this was the only detection of PCB Aroclor 1248.
All of these detected Aroclor concentrations at the hydraulically downgradient sample locations were below
the SL for total PCBs. PCB Aroclors are not considered COPCs in groundwater at the Site.

In general, when reporting PCB Aroclors at ultra-low detection limits, the relative “weathered” age
of the compounds detected can affect the interpretation of the result as the peak patterns can differ from the
Aroclor standard. PCB Aroclors are mixtures of individual PCB congeners. Some of these individual
congeners are shared across more than one Aroclor mixture, which can also complicate comparing older
materials with one Aroclor mixture or another. Because the regulatory criteria are for Aroclors and total
PCBs, congener analysis was not appropriate. ALS Global, the project analytical laboratory, noted that the
Aroclor concentrations reported for each sample met the method criteria for identification and the total PCB

SL for detected PCB concentrations was not exceeded at any sample location.

7.2.6 VOLATILE ORGANIC COMPOUNDS

The only VOCs detected above the RLs in the groundwater samples collected during the four
quarters of groundwater monitoring were chloroform (MW-9A, MW-100, and MW-109), chlorobenzene
(MW-106), and VC (MW-106). For a few of the analyses, the September RLs did not meet the original
PSLs, which were subsequently revised to also be protective of surface water, as discussed in Section 6.2
(see Table 9).

The chloroform concentrations in the sample from MW-9A exceeded the corresponding SL in the
September and December 2014, and March 2015 monitoring events; chloroform was not detected above

the RL in the sample collected in June 2015. MW-9A is located hydraulically upgradient and off the Site
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on the neighboring parcel to the northwest. The chloroform concentration detected at MW-109 (September
2014 only) was not above the corresponding SL. Chloroform is not considered a COPC for at the Site.

The chlorobenzene concentrations at MW-106 in the December 2014 sample was well below its
corresponding SL; the chlorobenzene concentrations in the other three quarterly samples were non-detect
at the RL. Chlorobenzene is not considered a COPC for groundwater at the Site.

The VC concentration detected in December 2014 at MW-106 (within the Site) exceeded the
corresponding SL (based on the laboratory QL/PQL for VC); VC was not detected above the RL at this
location during the other three rounds of sampling. No other VOCs were detected above their respective
RLs in the samples from the Site or hydraulically downgradient wells during any of the four quarterly
sampling events. However, based on the one SL exceedance, VC is considered a COPC in groundwater at
the Site.

7.2.7 SEMIVOLATILE ORGANIC COMPOUNDS

BEHP, 3,3’-dichlorobenzidine, 3&4-methylphenol, and n-nitrosodiphenylamine were detected
above the RLs in one or more groundwater samples during the four quarters of groundwater sampling.
BEHP was the most frequently detected SVOC compound with three detections in the September 2014
samples and seven detections in the December 2014 samples; all ten detections exceeded the corresponding
SL. The detections were identified in samples collected at locations throughout the area of investigation.
However, BEHP was not detected above the RL in any samples collected during the March and June 2015
sampling events.

As a widely used plasticizer, BEHP is often identified as a cross-contaminant in laboratory analysis;
Teflon-lined tubing was used exclusively during the groundwater sampling for the four quarterly
monitoring events. BEHP was identified at locations throughout the area of investigation, and only in
samples from two of the four quarterly events, which supports the initial conclusions that the detections are
related to laboratory cross contamination. Nevertheless, BEHP is considered a COPC for groundwater at
the Site.

N-nitrosodiphenylamine was detected above the SL at hydraulically upgradient well MW-12 in the
June 2015 sampling round only; the other three quarterly results at this location were non-detect at the RL.
The compound was also detected in the sample from Site well MW-106 above the SL during the December
2014 and June 2015 sampling events; the other two quarterly results for this location were non-detect at the
RL. N-nitrosodiphenylamine was not detected above the RL at any other sample location within the area
of investigation during the four quarters sampled; however, it is considered a COPC in groundwater at the
Site.
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The VOC 3,3’-dichlorobenzidine was detected above the SL at hydraulically downgradient well
MW-15 in September 2014 only; the compound was non-detect at the RL at this location in samples from
the other three quarters. 3,3’-dichlorobenzidine was not identified above the RL at any other location within
the area of investigation during the four quarters of groundwater sampling.

3&4-methylphenol was detected at hydraulically upgradient well MW-101 below its corresponding
SL during the September 2014 sampling event only. Both 3,3’-dichlorobenzidine and 3&4-methyphenol
are not considered COPCs for groundwater at the Site.

7.2.8 POLYCYCLIC AROMATIC HYDROCARBONS

SIM analysis was used to meet the lower SLs for the compounds included in the PAH series.
Several PAHs were detected in samples from within the Site (i.e., MW-102 through MW-108) and in
locations both hydraulically upgradient (TP-MW-1, FPP-MW-1, FPP-MW-2, FPP-MW-3, MW-9A,
MW-12, MW-18, and MW-101), and hydraulically downgradient of the Site (MW-7, MW-8, MW-14,
MW-15, MW-16, MW-17, and MW-109). Only the detected concentrations of benzo(a)anthracene at
FPP-MW-1 and FPP-MW-2 from the samples collected during the March 2015 sampling event were greater
than the corresponding SL. Both FPP-MW-1 and FPP-MW-2 are located hydraulically upgradient from
the Site.

None of the remaining PAH detections from samples within the area of investigation during the
four quarters of sampling were greater than the corresponding compound-specific SLs. Furthermore, the
detected concentrations for the samples from all locations were below the corresponding cPAH TEQ SL

(i.e., 0.1 pg/L). Therefore, PAHSs are not considered a COPC for groundwater at the Site.

7.3 LANDFILL GAS

An evaluation of soil vapor quality was conducted by monitoring LFG concentrations concurrent
with the December 2014 groundwater sampling event, again in January 2015, and concurrently with the
June 2015 groundwater sampling event. The first round of monitoring included collecting LFG
measurements at the previously existing probes and those installed in October 2014; the June 2015 survey
also included evaluation of concentrations at the four new LFG probes installed in April 2015 (i.e., GP-28
through GP-31). The LFG monitoring events were conducted per the procedures and methods outline in
the Work Plan submitted to Ecology (Landau Associates 2014).

As discussed in Section 4.5, several issues arose during the December 2014 survey that affected
the accuracy and representativeness of the monitoring results, including attaining effective seals on the
varying casing sizes and adaptors associated with the historically installed LFG probe network. For the

subsequent monitoring conducted in January 2015, new probe caps/sampling ports were constructed, based

LANDAU ASSOCIATES

7-12



on each probe’s specific construction, to help ensure that an effective seal was obtained prior to sample
collection. Therefore, the results of the January and June 2015 monitoring events are considered more
accurate and representative of current Site conditions.

In January 2015, the existing LFG probe network (GP-1 through GP-9 and GP-11 through GP-20)
and the new gas probes (GP-23 through GP-26) were monitored using a LFG analyzer to measure
concentrations of methane, oxygen, carbon monoxide, carbon dioxide, hydrogen sulfide, hydrogen, and
static pressure®®. The results of the January 2015 monitoring event are provided in Table 10A. The June
2015 event included monitoring at the same LFG probes evaluated in January 2015 and at the new LFG
probes installed in April 2015 (i.e., GP-28 through GP-31); results as presented in Table 10B.

Based on requirements under existing landfill/solid waste regulations and as discussed in
Section 6.3, the primary focus of the LFG evaluation is to determine methane concentrations at the Site.
The other monitored parameters provide additional characterization data that are useful in understanding
LFG production, potential migration, risk of fire, and the potential for odor issues. The additional
characterization data can sometimes assist in determining the source of LFG, and is also useful in assessing
the overall representativeness of the data based on the relative proportions of gasses present in the LFG
samples. For example, the oxygen and carbon dioxide data can provide confirming evidence that a sample
represents actual LFG and not ambient air, which could cause low bias on the methane measurements. The
relatively low oxygen and elevated carbon dioxide concentrations, as reported in Tables 10A and 10B, help
confirm the representativeness of the sampling results for the January and June 2015 monitoring events.

As discussed in Section 6.3.3, since no buildings currently occupy the Site, associated methane
concentrations can reasonably be screened against the requirement under WAC 173-304-460(2) that
methane concentrations must not exceed the LEL (5 percent by volume) at the property/Site boundary. In
both January and June 2015, the highest concentrations of methane were recorded at LFG probes GP-19
and GP-20 located within the extent of MSW (67.3 percent and 57.2 percent in January 2015, respectively,
and 63.0 percent and 58.7 percent in June 2015, respectively). These methane concentrations are
considerably higher than the concentrations measured outside the extent of MSW. Based on the results of
the January and June 2015 surveys, methane is considered a COPC for the Site.

Methane concentrations above or close to the 5.0 percent by volume criterion were also recorded
at locations to the west and north of the Site, in the areas of buried wood debris, including at GP-1 (June
2015 only); and GP-3 through GP-5, GP-11 through GP-13, and GP-23 through GP-26 (both surveys). The
southern LFG probes (i.e., GP-7 through GP-9, GP-14, GP-15, GP-31), and eastern LFG probes (i.e.,

19 A CES/Landtec GEM-2000 Plus multi-gas meter or similar meter was used.
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GP-6 and GP-28 through GP-30) were installed in areas where no wood debris or MSW was identified;
methane concentrations at those locations were zero or close to zero during both survey events.

Hydrogen sulfide gas was also measured in January and June 2015. Hydrogen sulfide was only
detected in LFG probes located within the footprint of the MSW (i.e., LFG probes GP-19 and GP-20) and
at two locations southwest and adjacent to the MSW (LFG probes GP-5 and GP-12). Hydrogen sulfide gas
was not detected in the LFG probes located north of the extent of MSW, in areas associated with the
presence of wood debris. Trace concentrations of hydrogen sulfide (between 10 and 200 ppm; SWANA
1997) are typically observed in LFG since various waste components provide a source of sulfur, which
generates hydrogen sulfide gas under reducing conditions. Decaying wood debris is not a typical source of
hydrogen sulfide, unless a secondary source of sulfur is present, since sulfur is present at only trace levels
in wood bark (roughly 0.07 percent by weight; USDA 2002).

Based on the results of the January and June 2015 surveys, the 5.0 percent by volume (i.e., LEL)
criterion is exceeded within the MSW footprint, which is not unexpected, and in two locations immediately
adjacent and to the southwest of the extent of MSW (i.e., GP-5 and GP-12). Therefore, the Site boundary,
as defined by MTCA, would extend slightly beyond the boundary of buried MSW to include LFG probe
locations GP-5 and GP-12. The specific characteristics of the LFG measured at those locations (i.e.,
methane and hydrogen sulfide results) and the close proximity of these two LFG probes to buried MSW
could indicate the measured LFG is likely being influenced by releases from adjacent degrading MSW.
However, additional methane results at LFG probes farther west and south of this area (i.e., GP-14, GP-15,
GP-17, and GP-18) indicate methane is not migrating beyond the location of GP-5 and GP-12. As a result,
the criterion is exceeded slightly beyond the southwestern extent of MSW, but is not exceeded at the
southern perimeter of the Landfill parcel.

The methane criterion exceedances measured at LFG probes located along the northwestern
perimeter and to a lesser degree along the north/northeastern perimeter are likely attributed to the presence
of decaying wood debris in those areas. These LFG probes (including GP-11, GP-13, GP-23, GP-25, and
GP-26) were installed in areas where wood debris was clearly identified at the time of drilling. The
construction logs indicate that GP-11 and GP-13 are actually screened within a layer of wood debris, which
similar to MSW, produces methane gas when decomposing. Based on the presence of decaying wood
debris at these locations, the methane detections in these areas to the north/northwest of the Site are likely
not associated with former MSW landfill activities. This is also supported by the difference in gas
composition between samples collected from within the MSW footprint compared with those collected

outside the footprint relative to the presence of hydrogen sulfide gas, as discussed above.
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Prior to future redevelopment of the Site, potential mitigation approaches will be evaluated based
on planned Site usage. Under current conditions, since the Site has no buildings or impermeable cover,

LFG is able to vent passively to the atmosphere and no direct receptor pathway is established.
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8.0 CONTAMINANTS OF CONCERN

Based on the results of the supplemental RI activities conducted between September 2014 and
June 2015, Site-specific COPCs were identified in Section 7.0 for the media under investigation (i.e., soil,
groundwater, and LFG). This section further evaluates these COPCs with respect to overall Site
contaminant conditions and identifies which COPCs (by media type) should be carried forward as Site-

specific contaminants of concern (COCs).

8.1 SOIL

Soil samples, both shallow (near surface) and deeper (subsurface) samples were collected for
analysis during installation of the new monitoring wells (September 2014) and LFG probes (October 2014
and April 2015). Based on the evaluation summarized in Section 7.1, TPH compounds, metals,
conventional parameters, PCBs, VOCs, and PAHSs are not considered Site-specific COCs in soil.

The concentration of the pesticide 4,4’-DDD exceeded the SL (i.e., 0.009 mg/kg) at one sample
location (MW-103, between 20.5 and 21.5 feet BGS) with a result of 0.012 mg/kg. The SL for 4,4’-DDD
in soil was based on the protection of groundwater (3-phase model) evaluation using surface water criteria
inputs (see Tables 6 and 7). The pesticide 4,4’-DDD was not identified in any of the samples collected at
the hydraulically downgradient, off-Site groundwater wells located near the river during the four quarters
of supplemental RI sampling. Therefore, there is no indication of off-Site migration and a potential threat
to surface water, and the SL for 4,4’-DDD in soil can be revised using the 3-phase model evaluation with
protection of drinking water criteria (see Table 11 for the revised SL evaluation). Based on this revised
evaluation, the detected concentration of 4,4’-DDD at MW-103 (i.e., 0.012 mg/kg) does not exceed the
revised SL of 0.28 mg/kg, based on the protection of drinking water criteria.

The concentration of the SVOC n-nitrosodiphenylamine also exceeded the SL at one sample
location (MW-106, between 13.5 and 14.5 feet BGS) with a detection of 110 ug/kg. As with 4,4’-DDD,
the SL for n-nitrosodiphenylamine in soil (i.e., 100 pg/kg) was based on the protection of groundwater (3-
phase model) evaluation using surface water criteria inputs (see Tables 6 and 7). N-nitrosodiphenylamine
was also not identified in any samples collected at the hydraulically downgradient, off-Site groundwater
wells located near the river during the four quarters of sampling. Similar to the revised SL evaluation noted
above for 4,4’-DDD, the detected concentration of n-nitrosodiphenylamine (i.e., 110 pg/kg) does not
exceed the revised 3-phase model generated SL of 530 ug/kg, based on the protection of drinking water
criteria (see Table 11 for the revised SL evaluation).

Based on the analytical results for the soil samples collected and analyzed as part of the supplement

RI activities, and the evaluation of the results using SLs based on overall Site conditions, no Site-specific
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COCs in soil are identified. Despite the absence of specific COCs for Site soil, and as discussed in
Section 11.0, the redevelopment strategy for the Site will likely incorporate various impervious services
(infrastructure, roadways, etc.) that will contain the soil in place. If Site remedial action is required, the

focus will be impacts to groundwater and from LFG (i.e., methane), as discussed in the following sections.

8.2 GROUNDWATER

Groundwater samples were collected for analysis during four quarterly sampling events (September
and December 2014, March and June 2015). Table 12 presents the chemicals that were identified as Site
COPCs based on the evaluation summarized in Section 7.2; per that evaluation, PCBs and PAHSs are not
considered Site-specific COCs in groundwater.

Metals, both total and dissolved, were the most frequently detected compounds in the groundwater
samples collected during the four quarterly monitoring events. In particular, SL exceedances of dissolved
metals (primarily arsenic, iron, manganese, and sodium) were identified in samples collected at locations
across the area of investigation, and are the compounds that warrant evaluation for potential offsite
migration. Area-wide SL exceedances were also identified with respect to pH values, predominately those
values below the SL range (i.e., <6.5). The SL exceedances of these dissolved metals and pH at locations
across the area of investigation is evidence of area-wide reducing conditions in the aquifer linked to the
presence of both wood debris and MSW. The dissolved metals (arsenic, iron, manganese, and sodium) and
pH are considered COCs in groundwater at the Site.

Nitrate exceeded the SL in only one quarterly sample (March 2015) at one hydraulically
downgradient location (MW-8); the results of the other three quarters at this location were either non-detect
at the RL or very low detections above the RL. The nitrate SL is based on protection of drinking water
criteria. This one nitrate SL exceedance during the course of supplemental RI activities (1 SL exceedance
out of 102 samples analyzed) is statistically insignificant. Nevertheless, nitrate is considered a Site-specific
COC in groundwater at the Site.

The VOC VC was detected above the SL at Site well MW-106 during the December 2014 sampling
event only; VC was not detected above the RL during the other three quarters sampled at this location.
VC was also not detected above the RL in the samples from any other Site or hydraulically downgradient
well. Similar to nitrate, the VC SL was only exceeded in 1 out of 102 samples analyzed, which can be
considered statistically insignificant. Similar to the reevaluation presented in Section 8.1 to revise soil SLs
(when appropriate), the groundwater VC SL can be revised based on protection of drinking water criteria
(see Tables 6 and 12). However, the detected concentration at MW-106 (0.38 pg/L) also exceeds the
revised SL for VC (0.20 pg/L). Therefore, VC remains a Site-specific COC in groundwater.
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The SVOC n-nitrosodiphenylamine was detected above the groundwater SL in one Site well
(MW-106) during each of two quarters of sampling; the sample results at this location for the other two
guarters were non-detect at the RL. N-nitrosodiphenylamine was not detected at any other of the Site or
hydraulically downgradient wells during the four quarters of groundwater sampling. Similar to the
approach noted above for VC, the SL for n-nitrosodiphenylamine can be revised based on protection of
drinking water criteria (see Tables 6 and 12). The revised SL is 18 pg/L; neither instance of
n-nitrosodiphenylamine detection at MW-106 exceeds this revised SL. Therefore, n-nitrosodiphenylamine
is not considered a Site-specific COC in groundwater.

Additionally, BEHP was the most frequently detected SVOC in the area of investigation during the
four quarters of groundwater sampling. However, SL exceedances for BEHP were identified in samples
collected at locations within the Site (3 locations), and hydraulically upgradient (4 locations) and
hydraulically downgradient (1 location) of the Site. In addition, SL exceedances of BEHP were only found
in samples collected during the September and December 2014 quarterly sampling events; the samples from
the same locations in the following two quarters were non-detect at the RL. As mentioned previously,
BEHP is a widely used plasticizer, and is often identified as a cross-contaminant in laboratory analyses.
The sporadic frequency of detections of the compound and their locations throughout the area of
investigation indicate that the BEHP is likely linked to cross contamination versus actual Site conditions;
therefore, BEHP is not considered a Site-specific COC in groundwater.

The pesticides 4,4’-DDD, 4,4’-DDT, and endosulfan Il were detected above their SLs at Site well
MW-103; only 4,4’-DDD exceeded the SL in all four of the quarterly samples. However, these three
compounds did not exceed their corresponding SLs in the samples from any other of the Site or
hydraulically downgradient wells. Similar to the reevaluation approach used for other compounds not
exceeding their SLs at locations off Site, the SLs for these three compounds were revised based on
protection of drinking water criteria (see Tables 6 and 12). The revised SLs for 4,4’-DDD, 4,4’-DDT, and
endosulfan Il are 0.3 pg/L, 0.3 pg/L, and 96 pg/L, respectively. The detected concentrations of these three
compounds at MW-103 do not exceed their revised SLs based on protection of drinking water criteria.
Therefore, these three pesticides are not considered Site-specific COCs in groundwater.

Table 12 summarizes the results of the evaluation process for the Site-specific COCs in
groundwater. As noted on the table, dissolved metals (i.e., arsenic, iron, manganese, and sodium), pH,
nitrate, and VC will be carried forwarded as COCs in groundwater for the Site and will be further evaluated

in the next sections with respect to potential remedial action requirements.
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8.3 LANDFILL GAS

As mentioned in Section 7.3, and based on the precedents set by the solid waste regulations,
methane was the focus of the LFG evaluation during the supplemental RI activities at the Site. Comparison
of the methane concentrations detected during the supplemental Rl to the WAC 173-304-460(2)
requirements indicates that methane concentrations exceed the LEL (i.e., 5.0 percent by volume criterion)
within the Site boundary (i.e., GP-5, GP-12, GP-19, and GP-20), and at some locations along the Site’s
western, northwestern, and northern perimeter. However, the methane concentrations in the areas outside
of the Site boundary are associated with the presence of wood debris and may be unrelated to former landfill
activities. The 5.0 percent by volume criterion is not exceeded at the LFG probe locations to the south and
east of the Site where no MSW or wood debris is located. Methane is present in soil vapors, likely due to
MSW decomposition in the subsurface, and therefore, is considered a COC for the Site.
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9.0 CONCEPTUAL SITE MODEL

The conceptual Site model (CSM) discussed in this section was developed based on available
information regarding Site operational history, the Site’s environmental setting, the environmental data
collected during previous investigations and supplemental RI activities, and the understanding of
contaminant fate and transport processes that could influence the migration of contaminants in the
environment. The following sections discuss the components of the CSM, including chemical fate and
transport, potential migration pathways, and potential receptors for contamination, all are considered in the
context of the specific COCs identified for the Site. The CSM is presented on Figure 17.

9.1 CHEMICAL FATE AND TRANSPORT
The following section presents an overview of the fate and transport mechanisms for the COCs
identified for the Site. Potential pathways and receptors are discussed in the following sections.

9.1.1 DISSOLVED METALS AND PH IN GROUNDWATER

As discussed in Sections 7.2.2 and 7.2.3, dissolved metals and pH were the analytes most frequently
detected above their SLs in the groundwater samples collected within the area of investigation during the
four quarters of supplemental Rl groundwater sampling. The detected concentrations of selected dissolved
metals and pH levels are shown on Figures 12 through 15. Elevated dissolved metals concentrations and
low pH levels have also been consistently detected in historical groundwater samples, from sample
locations both hydraulically upgradient and downgradient of the Site (see Appendix A, Tables A-3 and
A-T).

Evaluation of the historical and supplemental RI dissolved metals and pH results indicates that the
groundwater aquifer throughout the area of investigation is to some degree under reducing conditions
resulting from the presence of wood debris and MSW. Oxygen is consumed during the natural degradation
of solid waste and wood debris in the subsurface (by microbes present in the soil), and reducing conditions
can be created. Under reducing conditions, some metals, which would otherwise normally be bound within
the soil matrix, become mobile through precipitation into the dissolved phase. These reducing conditions
also can affect pH levels. This is a biological process during which available electron acceptors are
chemically reduced sequentially based on potential energy yield (oxygen, nitrate, manganese, iron, arsenic,
and sulfate, as discussed below in Section 9.1.2), transitioning from an aerobic to anaerobic environment.
As consumption of the electron acceptors continues during this natural attenuation process, the reducing

conditions increase.
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These natural attenuating and aquifer-reducing conditions can be observed in the area of
investigation though evaluation of the conventionals and dissolved metals data (indicating a nitrate to
iron/manganese-reducing environment) and associated field parameters collected during sampling [e.g., pH
levels, depleted dissolved oxygen, negative oxidation reduction potential (ORP)]. The naturally aerobic
(oxygen-rich) groundwater entering the Site from the west/northwest (hydraulically upgradient) has lower
organic carbon content and dissolved metals concentrations (see Figures 14 and 15). As the groundwater
moves first through the areas of buried wood debris located hydraulically upgradient of the Site and
eventually through the areas of combined wood debris and MSW, the available oxygen/carbon in the aquifer
is consumed creating reducing conditions in the aquifer. As the groundwater passes through the Site and
leaves the area of combined wood debris and MSW, the reducing conditions begin to dissipate, the metals
concentrations decrease, the pH levels increase, and the nitrate and sulfate concentrations start to rebound.

Stormwater infiltration at the Site is also a component of the reduced aquifer conditions identified
within the area of investigation. As illustrated on Figure 17, stormwater infiltrates through the surface
layers of wood debris, which are dispersed throughout the predominately unpaved area of investigation,
and mobilizes this additional carbon source that subsequently influences reducing conditions and pH levels
in the underlying groundwater aquifer.

The highest TOC concentrations in the area of investigation were at sampling locations
hydraulically upgradient of the Site in the former Plywood Plant parcel. These higher TOC concentrations
are co-located with the areas of the TPH-D and TPH-O contamination discussed in Section 7.2.1; the
presence of the TPH contamination provides an additional source of carbon that can be mobilized by the
infiltrating stormwater and flowing groundwater, and further accelerates the shift to reducing conditions in
the area. The hydraulically cross-gradient areas to the south of the Site (e.g., MW-16 and MW-109, see
Figures 14 and 15) do not appear to display the same influence of reducing conditions seen in other parts
of the area of investigation, in part because of the lack of wood debris and MSW to provide an organic
electron donor and the continued “fringe” influence of groundwater higher in oxygen content.

The aquifer reducing conditions discussed above are present area-wide due to the presence of wood
debris at the hydraulically upgradient properties and the presence of combined wood debris and MSW at
the Site. The reducing conditions in the groundwater aquifer could potentially be mitigated through source
removal [i.e., removal of the material (wood debrissMSW) that is providing the electron donor (carbon)].
However, due to the size and complexity of the Site and the surrounding properties, mass removal of these

materials is impracticable and would be at a substantial and disproportionate cost.
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9.1.2 LANDFILL GAS

LFG was surveyed at, and in the vicinity of, the Site in January and June 2015 (see Section 7.3,
Tables 10A and 10B, and Figure 16). LFG is generated by microbes during the anaerobic degradation of
materials such as MSW and wood debris, and is composed primarily of methane, carbon dioxide, and water
vapor. The amount of LFG produced, and the rate of LFG generation, is dependent on the type of waste,
moisture content, and subsurface conditions. Depending on site conditions, LFG production can last from
20 years to more than 50 years (DHHS 2001). Methane concentrations measured in recent surveys at
GP-19 and GP-20, the two LFG probes located within the Site (i.e., the extent of MSW), indicate that
decomposition of the MSW is ongoing and that some level of LFG production is likely to continue into the
near future.

No buildings occupy the Site and the LFG that is being generated passively escapes to the
atmosphere. Based on the recent survey results (as discussed in Section 7.3), there is LFG unrelated to
MSW decomposition that is also being produced by the wood debris buried in the vicinity of the Site and
that is combined with the MSW in many locations. As development of the Site occurs, the design will
likely need to consider potential strategies for the mitigation of LFG, or for control or removal of the
source(s) for LFG production (i.e., MSW, wood debris), which as mentioned previously, is impracticable

on a large scale.

9.1.3 OTHER CONTAMINANTS IN GROUNDWATER

The evaluation summarized in Section 8.2 and in Table 12 also identifies VC and nitrate as COCs
in groundwater for the Site. Nitrate is completely soluble and moves readily with groundwater flow, but
biodegrades (is denitrified) under slightly reduced aquifer conditions similar to those present within the
area of investigation (Environment Agency 2005; ITRC 2000). As discussed in Section 9.1.1, nitrate is one
of several electron acceptors that can be present in groundwater naturally or due to human activities.
Starting with oxygen, which provides the greatest energy yield, bacteria use the electron acceptors in the
following sequential order: oxygen, nitrate, manganese (I1V), iron (l1l), sulfate, and carbon dioxide. Only
oxygen is used preferentially over nitrate because of its oxidative states and the energy obtained by the
bacteria. This means that nitrate is rapidly denitrified in anaerobic aquifers (similar to the conditions
observed within the Site’s reduced-condition aquifer) where oxygen is depleted or scarce. Therefore, nitrate
in groundwater within the area of investigation will be readily consumed by subsurface bacteria as long as
the reducing conditions persist.

VC is an intermediate breakdown product of trichloroethene (TCE)-reductive dechlorination. VC
moves readily with groundwater due to a much lower affinity for adsorbing to aquifer soils than its parent

product TCE, which means it can be relatively mobile in groundwater (EPA 2000). VC is further reduced
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by naturally occurring bacteria to the non-toxic end products ethene and ethane, and then to carbon dioxide
and water under highly-reduced, methanogenic aquifer conditions; VC can also be degraded under aerobic
conditions (Parsons 2004). The concentrations of methane measured at the LFG probes and the reduced
aquifer conditions in groundwater suggest that methanogenic reduced-aquifer conditions occur at the Site
and within the area of investigation, and provide an environment suitable for the reduction of VC to its non-

toxic end products.

9.2 POTENTIAL EXPOSURE PATHWAYS

As part of the RI process, potential exposure pathways are identified for both human and
environmental receptors. The evaluation of potential exposure pathways and receptors is presented in
Table 13, and the Site-specific CSM is illustrated on Figure 17. Based on Site-specific current and/or
potential future land use scenarios, the potential exposure pathways to the Site’s COCs include the
following:

e Ingestion of groundwater. Although Site groundwater is not considered a potable water source
and is not being used for drinking water purposes, the shallow groundwater beneath the Site does
not meet the MTCA criteria for non-potablility; therefore, potential ingestion of groundwater is
considered a potential current and future Site-specific pathway, as discussed below and in
Section 6.1.

A restrictive covenant was placed on the Mill Facility parcels at the time of sale prohibiting
residential use (Boise Cascade Corporation 2004); a similar restriction is anticipated for the Site
parcel. Currently, groundwater is not being used as a drinking water source and no drinking water
wells are in operation at or hydraulically downgradient of the Site. City ordinances currently
require that all new lots and development be served by a public water supply that will satisfy fire
flow and domestic service [Ord. 2001-13 § 20, 2001: Ord. 98-64 § 1 (part), 1998]. The City’s
permit-review process, which will be a part of planning for redevelopment of the Site, will ensure
compliance with relevant ordinances. Therefore, as future redevelopment strategies are developed
for the Site, groundwater will continue to not be used as a drinking water source.

e Groundwater discharge to surface water. Discharge of contaminated groundwater to surface
water could affect receptors in surface water, including freshwater organisms and the human
consumption of freshwater organisms, and is therefore considered a current and potential future
pathway. Evaluation of the groundwater data for the Site (as discussed in Sections 7.2 and 8.2)
demonstrates that only dissolved metals (i.e., iron, manganese, and sodium) concentrations exceed
SLs at the sample locations near or adjacent to the river. As discussed previously, the SLs for
dissolved iron, manganese, and sodium are based on secondary MCL criteria (i.e., aesthetics and
taste). Dissolved arsenic concentrations exceeded the SL in samples collected from locations
across the entire area of investigation, upgradient, downgradient, and within the Site. However,
none of the dissolved arsenic concentrations detected during the four quarterly sampling events are
greater than either the federal drinking water criterion or state background value under
consideration by Ecology. Since river water in the immediate vicinity of the Site is not used as a
drinking water source, the detected dissolved metals concentrations do not threaten a potential
receptor in the river based on this current and potential future pathway.
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9.3

Direct contact with and ingestion of soil/MSW. Potential pathways include contact with
contaminated surface soil and exposure to subsurface soil/MSW during construction that involves
intrusive activities; therefore, direct contact with soil/MSW is considered a current and potential
future pathway.

Soil transport via stormwater runoff to surface water. Contaminated surface soil transport via
stormwater runoff to downgradient surface water could introduce contaminants that could affect
receptors and, therefore, stormwater runoff is considered a current and potential future pathway.
The majority of the area of investigation is unpaved and the limited volume of stormwater received
annually in the Yakima area currently infiltrates through the Site’s surface. The majority of the
Site’s surface is covered with varying layers of wood debris, which greatly limits the amount of
potential soil available to be entrained in stormwater if runoff were to occur during major storm
events. Although this can be considered a current and potential future pathway, its relevance as a
pathway is considered insignificant given overall Site conditions and the low potential for
contaminated-media migration.

Soil vapor/LFG. LFG (e.g., methane) generated from existing MSW or combined MSW and wood
debris has the potential to volatilize and migrate into future Site structures. Although structures are
currently not in place at the Site, the potential for future development of the Site requires that vapor
intrusion be considered as a potential future pathway. As with the City’s limitations on the use of
groundwater as drinking water in the area of investigation, the City’s permit and design approval
process will require that future development incorporates an appropriate level of soil vapor/LFG
management into the planning and design process.

Leaching from soil/MSW to groundwater. Contaminants in soil/MSW can leach to groundwater
in unpaved areas where stormwater infiltrates through shallow contaminated soil or at locations
where soil/MSW contamination is in direct contact with groundwater. Since the Site is currently
unpaved, leaching of potential contaminants from soil/MSW to groundwater is considered a current
and potential future pathway.

POTENTIAL RECEPTORS

The potential exists for human and ecological receptors to be exposed to affected media at the Site.

The potential human receptors that may be exposed to affected soil, groundwater, and/or LFG at the Site

include the following:

e Site commercial/industrial workers. Potential exposure of Site workers to contaminants in
surface soil could occur through ingestion, dermal contact, and/or inhalation of particulates
prior to Site development, but potential exposure will be limited once likely development is
completed following the installation of pavement and other impervious surfaces
(capping/containment). Workers in potential future structures at the Site could be exposed to
LFG through potential vapor intrusion into the buildings; however, appropriate future
structures can be designed to effectively manage and/or eliminate this potential exposure.

e Site construction workers. Similar to the potential exposure of Site commercial and/or
industrial workers, potential exposure of Site construction workers to contaminants in surface
and subsurface soil could occur through ingestion, dermal contact, or inhalation of particulates
and through dermal contact with groundwater. A similar receptor scenario for LFG, as noted
above, is also applicable to Site construction workers.
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Ecological receptors may also be exposed to affected Site media. Potential ecological receptors
include:

e Terrestrial plants and animals. Based on an existing restrictive covenant for the Site (Boise
Cascade Corporation 2004), future land use at the Site is limited to industrial and commercial
activities. Future development will likely cover the Site’s ground surface with structures and
pavement, which will preclude contact by terrestrial plants and animals with potentially
contaminated soil.

Per Ecology’s Opinion Letter (Ecology 2014), a terrestrial ecological evaluation (TEE) was
required for the Site. A TEE has been prepared considering current Site-specific conditions (Attachment 1).
The TEE concludes that the MTCA TEE exclusion assessment criteria cannot be met for the Site. However,
the consideration of the relevant risk-based screening criteria, the conditional point of compliance (i.e.,
6 feet BGS), and the likelihood of redevelopment and required future institutional controls (e.g., restrictions
on subsurface activities, etc.) allows the Site to meet the TEE simplified evaluation procedural criteria and
no further evaluation is required.

The TEE was provided as an attachment to the RI Interim Data Report previously submitted to
Ecology for review and consideration (Landau Associates 2015). Ecology’s Opinion Letter specific to that
report (Ecology 2015) noted that if the proposed institutional controls are placed on the Site with a
conditional point of compliance (6 feet BGS), Site conditions will meet the TEE simplified evaluation
procedure criteria for no further evaluation. The 2015 Opinion Letter also notes that the conditional point
of compliance of 6 feet BGS may or may not be necessary depending on the specific type of barrier (e.g.,
containment) installed (Ecology 2015).
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10.0 CLEANUP STANDARDS

Based on the guidelines established under MTCA, cleanup standards consist of: 1) CLs, as defined
by regulatory criteria, which are determined to be adequately protective of human health and the
environment, and 2) the point(s) of compliance at which the CLs must be met for each media of concern.
The Site-specific cleanup standards that are developed are then used to set the basis for establishing
remedial action objectives (RAOs) for potential remedial actions, which will be evaluated as part of the

Feasibility Study (FS) process.

10.1 DEVELOPMENT OF CLEANUP LEVELS

Various compounds were detected at sample locations across the area of investigation during the
supplemental RI activities (September 2014 through January 2015), including in soil, groundwater, and as
components of LFG (particularly methane). The SLs discussed in this report (see Section 6.0) are initially
considered as applicable CLs, with the levels for various analytes raised to the laboratory QL (applied as
the PQL) or natural- or regional-background concentrations, per the guidelines under MTCA, as
appropriate.

CLs for affected media developed under MTCA represent the concentration of a compound that is
protective of human health and the environment for identified potential receptors and exposure pathways,
based on the highest beneficial use (HBU) and the reasonable maximum exposure (RME) for each affected
media. The process for developing CLs consists of identifying the HBU and RME for affected media,
determining which compounds represent the greatest risk to human health or the environment, and then

determining the CLs for those compounds.

10.1.1 SoIL AND MUNICIPAL SOLID WASTE

As discussed in Section 6.2, the soil SL evaluation considered criteria protective of groundwater in
those instances where RI groundwater SL exceedances did not empirically demonstrate that concentrations
in soil are adequately protective of groundwater. Even with this consideration, no Site-specific COCs in
soil were identified through the evaluation conducted in Section 8.1. Furthermore, probable redevelopment
scenarios for the Site and its vicinity include installation of impervious surfaces and infrastructure (e.g.,
roadways, buildings, etc.) that in time will essentially contain (i.e., cap) the soil and surface layer of wood
debris at the Site. Based on these considerations, Site-specific soil CLs have not been developed for the
Site.

Due to its nature as a waste material, the MSW was not directly characterized as part of this RI;

specific characterization of the MSW would occur if removal is included as part of Site redevelopment.
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Remediation alternatives to be evaluated for the Site could address the MSW and shallow (near surface)
soil through removal; however, isolation from the environment (e.g., landscaping, earthen capping,
infrastructure, etc.) and institutional controls, or a combination of these two elements, is anticipated to be
the most practicable approach for the Site. Therefore, soil CLs protective of direct contact, leaching, and/or

erosion are not established for the Site.

10.1.2 GROUNDWATER

Based on the Site-specific COC evaluation (Section 8.0; Table 12), and an understanding of the
potential receptors and exposure pathways (Section 9.0; Table 13), the HBU for groundwater is considered
ingestion of groundwater as drinking water. Based on this groundwater HBU, the RME for groundwater
consumption of drinking water is by commercial/industrial and/or Site construction workers. As a result,
federal MCL criteria, Washington State Board of Health MCL criteria, MTCA Method A criteria, and
MTCA Method B formula values were evaluated as potential CLs for Site-specific COCs in groundwater.

As discussed in Section 8.0, Site-specific COCs include dissolved metals (i.e., arsenic, iron,
manganese, and sodium), pH, nitrate, and VC. VC was detected above its corresponding SL at only one
Site location (MW-106) in only one of the four quarters sampled (December 2014); VC was not detected
in any samples collected from hydraulically downgradient (i.e., off Site) sampling locations. Given the
HBU and RME established for Site groundwater, and the restricted use status of the Site
(commercial/industrial use only), protection of drinking water criteria for VC (i.e., 2.0 pug/L) can be used
to establish the CL for VC. The single detection of VC (0.38 ug/L) is above its SL (0.20 pg/L), but does
not exceed the proposed CL for VC of 2.0 pg/L.

Similar to VC, nitrate was detected above its corresponding SL at only one location (MW-8) in
only one of the four quarters samples (March 2015). MW-8 is located adjacent to and hydraulically
downgradient of the Site; nitrate was only detected sporadically above its RL in samples from Site wells.
Based on the HBU and RME for Site groundwater, protection of drinking water criteria for nitrate (i.e.,
10 pg/L) can be used to establish the CL for the compound; the one SL exceedance of nitrate at MW-8
(27 pg/L) also exceeds the proposed CL.

CLs can also be developed for the Site-specific COCs that relate to the area-wide groundwater
aquifer reducing conditions [i.e., dissolved metals (arsenic, iron, manganese, sodium) and low pH]. Based
on the HBU and RME established for Site groundwater, and the restriction for land use at the Site (i.e.,
commercial/industrial use only), consideration of protection of drinking water criteria (primarily federal
and state MCLs) is appropriate for establishing proposed CLs for these COCs. Therefore, dissolved iron
and manganese CLs would be established as the state-based secondary MCLs (based on aesthetics) of

300 pg/L and 50 pg/L, respectively. The dissolved sodium CL would be established based on the federal
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Treatment Technique Action Level MCL of 20,000 pg/L and the pH CL would be based on the federal
secondary MCL range of 6.5 to 8.5. For dissolved arsenic, although the MTCA Method A criteria for
unrestricted land uses should be taken into consideration as part of the CL evaluation process, the Site’s
anticipated restriction to commercial/industrial uses makes consideration of the federal and state-based
MCL of 10 pg/L appropriate as the Site-specific CL for dissolved arsenic.

Based on the Site-specific CLs established for dissolved metals and pH, the CL levels are not met
for these COCs in groundwater at all locations within the Site, with the exception of the proposed dissolved
arsenic CL. As noted previously, the identified aquifer reducing conditions are area-wide and not limited
to the within the Site itself; therefore, the CLs for dissolved iron, manganese, and sodium, in addition to the
pH CL, are currently exceeded at locations hydraulically upgradient, hydraulically downgradient, and
within the Site. Addressing these proposed CL exceedances given the area-wide conditions may be
impracticable and other options to eliminate the potential pathway-receptor relationship (e.g., deed

restriction on groundwater as a drinking water sources, etc.) will need to be considered.

10.1.3 LANDFILL GAS

As discussed in Section 6.3, the MTCA cleanup regulation [WAC 173-340-750(3)(b)(iii)] provides
a Method B CL for methane in indoor and outdoor air of 10 percent of the LEL (0.5 percent by volume);
this value is considered protective of human health and the environment. However, because LFG data is
predominately gathered from probes extending into the shallow subsurface, the generated data may not be
representative of potential indoor and outdoor air quality. Therefore, solid waste regulatory criteria are also
used to evaluate SLs for LFG data; these criteria provide relevant compliance standards that are considered
generally applicable and protective for contaminant migration or exposure, in the absence of other directly
applicable regulations.

WAC 173-304-460(2) provides the following standards, which often are identified as SLs for LFG:

e Methane gas generated at a landfill must not exceed 25.0 percent of the LEL in potential future
structures (1.25 percent methane by volume);

o Methane gas must not exceed the LEL for methane at the property (i.e., Site) boundary
(5.0 percent methane by volume);

e The concentration of methane gas must not exceed 100 ppm in offsite structures.

Based on current Site conditions (i.e., no buildings or structures at the Site), the second criterion
noted above was established as the SL for consideration of LFG concentrations during the supplemental RI
activities. Therefore, this same criterion can appropriately be established as the proposed CL for methane
at the Site (i.e., 5.0 percent methane by volume). Concentrations of methane do not exceed this CL at the
eastern and southern boundaries of the Site. This CL is exceeded at locations within the Site, and at

locations to the west, northwest, and north of the Site. However, these latter LFG probe locations are

LANDAU ASSOCIATES

10-3



installed in areas with documented buried wood debris and the measured methane concentrations cannot
readily be linked to generation by the MSW. As with the reducing aquifer conditions, the methane gas is
also an area-wide issue and not solely linked to the presence of buried MSW.

Given that methane gas concentrations currently vent passively to the atmosphere at the Site, the
proposed CL based on 5.0 percent methane by volume is appropriate. However, as the Site is redeveloped,
a secondary CL based on MTCA Method B CL criteria for indoor and outdoor air of 10.0 percent of the
LEL (0.5 percent methane by volume) will also applicable to the Site pending the specifics of plans for Site
redevelopment. The proposed CL level of 5.0 percent methane by volume (the LEL) will still be applicable

at the Site’s boundary in areas where buildings and infrastructure are not constructed.

10.2 POINTS OF COMPLIANCE

Under MTCA, the point of compliance is the location on the Site where the CLs must be attained.
Ultimately, the point(s) of compliance for the Site-specific COCs and media of concern will be selected by
Ecology and presented in the Site’s Cleanup Action Plan (CAP), as appropriate. However, as part of the
overall Site evaluation process, proposed point(s) of compliance are evaluated in this section with respect
to potential remedial strategies that may be applicable for the Site and that will be evaluated as part of
the FS.

10.2.1 SoiL

The proposed point of compliance for soil, as established in WAC 173-340-740(6), will be
throughout the Site (i.e., the extent of MSW). MTCA recognizes that if containment is included as part of
a remedial strategy, the soil CLs will typically not be met throughout the Site [WAC 173-340-740(6)(f)].
However, MTCA also recognizes that these cleanup actions may still comply with overall Site-specific
cleanup standards. As noted previously, Site-specific soil COCs and corresponding proposed CLs have not
been identified for the Site. Nevertheless, future redevelopment strategies will include provisions for the

containment (i.e., capping) of the areas of surface soil and wood debris within the Site’s boundary.

10.2.2 GROUNDWATER

Based on the Site-specific CSM and the evaluation process conducted as part of this supplemental
RI, the proposed points of compliance for groundwater will be groundwater within the boundary of the Site,
and at the hydraulically downgradient edge of the Site. Monitoring at the downgradient edge of the Site
will be conducted to demonstrate that potential groundwater contaminants are not leaving the Site (i.e., the
extent of MSW) at concentrations above the proposed CLs identified in Section 10.1.2. However, based

on the data evaluated during the supplemental RI, Site-specific groundwater CLs are currently not being
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attained and may not be able to be met at all locations. Therefore, other strategies (e.g., deed restrictions,
etc.) will likely be used to reduce or eliminate the risk from the groundwater pathway based on the criteria

used to establish the proposed groundwater CLs (i.e., protection of groundwater as drinking water criteria).

10.2.3 LANDFILL GAS (METHANE)

Based on current Site conditions, the proposed point of compliance for LFG compounds
(particularly methane), per WAC 173-304-460(2), is the perimeter of the Site. Compliance with the CL for
this proposed point of compliance will be evaluated through measurements using subsurface LFG probes.
As discussed in Section 8.3 and 10.1.3, currently measured methane concentrations meet the CL for this
proposed point of compliance at the southern and eastern Site boundaries, but not along the western,
northwestern, and northern Site boundaries. Areas of buried wood debris to the west and north of the Site
are also producing measurable volumes of methane that cannot be readily associated with production from
the buried MSW. The specific source(s) for methane production along the Site’s western, northwestern,
and northern boundaries will be difficult to define.

A secondary proposed point of compliance for future Site redevelopment (e.g., roadways,
buildings, etc.) would be throughout the Site in those areas where new infrastructure is constructed. In
likely future scenarios, this secondary (future) point of compliance would be attained if indoor and outdoor
air concentrations are below the secondary CL of 0.5 percent methane by volume, as discussed in
Section 10.1.3. Measurements to assess compliance with this secondary CL and the associated point of
compliance will be evaluated through indoor/outdoor air sampling. Future infrastructure designs will need
to incorporate sufficient methane gas mitigation measures to ensure that the secondary CL is attained in
indoor environments (i.e., the future point of compliance). The City’s building permit and review approval
process will require that future development planning incorporate the LFG mitigation measures necessary

to attain the secondary CL at the future point of compliance.
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11.0 REMEDIAL ACTION AND FEASIBILITY STUDY CONSIDERATIONS

Ultimately, Site-specific RAOs will be established as part of the FS process. They will define the
goals of potential remediation that would be protective of human health and the environment. The RAQOs
can be either action-specific (not focused on a specific COC criterion) or media-specific (incorporating
COC-specific CL requirements and points of compliance). Potential remedial alternatives specific to the
Site that will be evaluated in the FS must achieve the RAOs to be considered as viable remedial actions.

Potential remedial action requirements will be evaluated as part of a focused FS once the
Supplemental RI Report is finalized (documenting media-specific COCs and cleanup standards are
established, etc.). Based on the evaluation completed through this supplemental RI process and with an
understanding of existing Site conditions, some preliminary considerations can be made concerning
potential remedial action scenarios that may be applicable for the Site. These potential scenarios will be

further refined through completion of a focused FS following finalization of the Supplemental RI Report.

11.1 SOIL

Based on the evaluation completed as part of this supplemental RI, no Site-specific soil COCs have
been identified for the Site; therefore, remedial action scenarios whose specific focus is addressing Site soil
contamination will likely not be evaluated. As discussed previously, the strategy for potentially addressing
soil at the Site will be based on a remedial action’s ability to comply with the Site’s groundwater cleanup
standards and/or to meet standards designed to minimize human or environmental exposure to potentially
affected soil (e.g., containment, etc.). Based on the results of the supplemental RI sampling and existing
Site conditions, exposure to potentially affected soil will be managed through institutional
controls/restrictive covenants that will limit activities that might expose potential receptors (i.e.,
commercial/industrial and/or construction workers) to the surface soil and the underlying MSW (e.g.,
prohibiting drinking water wells, managing excavation during redevelopment, etc.). As mentioned
previously, a restrictive covenant prohibiting residential use of the Mill Facility parcels has previously been
established (Boise Cascade Corporation 2004) and a similar restriction is anticipated for the Site parcel as
redevelopment strategies are finalized.

With the likelihood of future Site redevelopment, areas of potential soil contamination (and MSW)
will be contained over time as infrastructure (e.g., roadways, buildings, paved lots, etc.) are constructed.
Potential contaminated soil may be addressed through removal as part of construction for redevelopment,
but not for soil remediation only. Future redevelopment will require City permit approval (e.g., building
construction, grading, subsurface work, etc.), which will help manage necessary institutional controls and

deed restriction requirements. Planning for subsurface work would need to accommodate for worker health
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and safety concerns and incorporate the necessary material handling and disposal requirements (as

applicable), depending on the location and the depth of future excavation activities.

11.2 GROUNDWATER

Based on the evaluation completed during this supplemental RI, including the Site-specific
groundwater COCs identified and the proposed groundwater cleanup standards for the Site, only a limited
number of compounds have been identified that may require potential remedial alternative evaluation. In
particular, these include dissolved metals (i.e., arsenic, iron, manganese, and sodium) and low pH levels
associated with groundwater aquifer reducing conditions. However, these reduced aquifer conditions are
area-wide, and are not solely associated with the Site (i.e., the extent of MSW alone). The most direct
approach to eliminate the catalysts that are creating these reducing conditions would be source removal
(i.e., wood debris and MSW). However, based on the size of the Site and the surrounding properties, as
well as the volume of materials involved, removal of materials on this scale would be impracticable and
disproportionately cost prohibitive.

If some action is warranted to address the dissolved metals concentrations and low pH levels, other
alternatives could be considered. As outlined in the Site-specific CSM (identified pathways and potential
receptors relationships, etc.), the dissolved metals and pH CLs are based on protection of drinking water
criteria. Given that groundwater at and downgradient of the Site will not be used as a drinking water source
(based on anticipated use restrictions and established City ordinance), institutional controls/deed
restrictions (combined with long-term monitoring) will likely be sufficient to address the impacts to

groundwater identified at the Site.

11.3 LANDFILL GAS

As discussed throughout this Supplemental Rl Report, potential remediation requirements to
address LFG compounds (specifically methane concentrations) will be linked to the specifics of future Site
redevelopment scenarios and considerations. Elevated methane concentrations are an area-wide issue and
not specifically associated with impacts from buried MSW within the Site. Buried wood debris within the
Site boundary and on adjacent parcels is also contributing to the elevated methane concentrations measured
throughout the area of investigation.

Based on existing Site conditions (e.g., no buildings or structures, etc.) no immediate remedial
action to specifically address methane concentrations may be required. However, potential remedial
alternatives aimed at addressing the other media of concern and future redevelopment scenarios under
consideration could influence LFG exposure pathways at the Site and require consideration of some level

of LFG mitigation to address newly created pathways. As noted previously, potential redevelopment
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scenarios for the Site will require City review and approval. This required review and approval process

will ensure that any plans for redevelopment incorporate the necessary LFG mitigation measures.

11.4 FEASIBILITY STUDY CONSIDERATIONS

Upon finalization and approval of this Supplemental Rl Report, a focused FS report will be
prepared to evaluate potential remedial action alternatives that may be appropriate based on the CSM, the
identified Site-specific COCs, and their associated cleanup standards. RAOs will be established, site units
will be identified (as appropriate), and remedial technologies will be screened for potential applicability
and effectiveness. As mentioned previously, traditional remedial strategies (e.g., excavation/source
removal, etc.) would likely help mitigate the identified Site-specific COCs and conditions affecting
contaminant occurrence and migration (i.e.., elevated methane concentrations, reduced aquifer conditions);
however, due to the size and complexity of the Site, implementation of these strategies may be impracticable
and cost prohibitive. Nevertheless, the focused FS will evaluate the various remedial technologies available

to manage the Site contamination, based on the methodology outlined under MTCA.
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12.0 USE OF THIS REPORT

This Supplemental Remedial Investigation Report has been prepared for the exclusive use of City
of Yakima and its designated representatives for specific application to the Closed City of Yakima Landfill
Site. No other party, except the Washington State Department of Ecology, is entitled to rely on the
information, conclusions, and recommendations included in this document without the express written
consent of Landau Associates. Further, the reuse of information, conclusions, and recommendations
provided herein for extensions of the project or for any other project, without review and authorization by
Landau Associates, shall be at the user’s sole risk. Landau Associates warranis that within the limitations
of scope, schedule, and budget, our services have been provided in a manner consistent with that level of
care and skill ordinarily exercised by members of the profession currently practicing in the same locality
under similar conditions as this project. We make no other warranty, either express or implied.

This document has been prepared under the supervision and direction of the following key staff.

LANDAU ASSOCIATES, INC.

%%-—W

Timothy L. Syverson, LG
Senior Associate Geologist

TLS/JAF/kes

[expines 032\ 2010 |
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Dec |March]| June Sept | Dec | March | June Sept | Dec [March| June Mn | 1,300 [ 2,300 | 2,200 | 1,200 ft MSL
Mn | 3,700 | 2,700 | 5,300 Mn [ 1,300 | 1,500 | 1,100 | 960 Mn [ 2,000 | 1,900 | 1,700 | 2,000 Fe | 3,100 (23,000 |23,000| 8,700 Mn
N Fe |43,000]32,000[53,000 Fe [12,000]{12,000( 31,000 |15,000 Fe [29,000(32,000 29,000 (31,000 @— |As 1.3 1.7 2.2 1.1 Ho/L
As 23 | 20 | 41 As 39 | 27 12 5.5 As 3.6 4.1 3.7 25 Na |15,000|14,00013,000{10,000[f ML
Na |53,000]42,000(62,000 Na |21,000/20,000(130,000]59,000 Na |16,000 (19,000 |18,000| 18,000 pH | 6.65 | 7(a) | 6.50 | 6.34 MSW
pH | 6.38 | 6.30 | 6.37 pH | 654 | 6.46 | 6.24 | 6.19 pH | 546 | 7() | 6.33 | 6.32 4.7 3.8 EZ
21 15 28 NS 9.6 430 TOC| 5.0 4.0 4.1 5.2 y
e SL
N S.U.
TP-MW-1 TOC
Sept | Dec |March| June MW-18 WSDOT
Mn [ 20U | 25 | 9.3 2.3 MW-101 Sept | Dec [March| June
Fe | 50U | 50U | 50U | 50U Sept | Dec |March| June Mn 4,400 | 3,300 | 3,400 | 4,600
As | L.0U 045Ul 0.97 | 0.49 Mn 3,000 | 2,000 | 1,600 | 1,900 Fe 41,000 | 37,000 38,000 | 44,000
Na [11,000(9,700]23,000( 13,000 Fe 19,000 | 23,000(21,000( 16,000 MW-105 @ As 8.0 7.3 6.8 7.7
pH | 6.28 | 654 | 6.61 | 6.35 ./ As 2.9 15 | 42 2.1 Na 14,000 | 15,000 15,000 | 14,000
1.9 290 Na 29,000 | 22,000(20,000( 19,000 pH 6.37 | 7(a) | 6.44 | 6.41
pH 6.02 | 6.40 | 6.42 | 6.32 57 | 6.0
86 | 64 53
MW-9A S
Sept | Dec [March| June MW-9
Mn | 2.0U |2.0U]| 2.0U [ 2.0U MW-104 @
Fe | 50U | 50U | 50U | 50U FPP-MW-2 /.
As | 11 |067 0450 1.1 Dec |March| June .\
Na |11,000(9,40014,000[ 13,000 Mn | 1,500 1,400 | 1,500 MW-12 o108
pH | 9.76 | 9.10| 6.40 | 6.46 Fe [17,000)15,000]14,000 Sept | Dec |March| June e
1.0 | 0.83 As | 42 | 59 | 25 Mn | 1,800 | 1,700 | 2,500 | 2,800
Na [36,000]42,000|32,000 Fe [13,000]11,000( 3,100 [ 21,000
o pH | 6.47 | 655 | 651 As | 1.2 |0450| 23 [o0.45U
S TOC| 62 | 98 | 58 Na |69,000|43,00077,000(57,000] @ MW-103
pH | 723 | 7(a) | 6.17 | 6.03
Mw-13 @ 6 | 70 | 13 | 12
@ Mw-102 MW-107 @
MW-100
Sept | Dec [March| June FPP-MW-3
Mn 190 230 110 26 Sept | Dec |March| June
Fe | 50U | 50U | 50U | 50U Mn T
As 10U loasul o6l | 12 Fe | 7,600 | 7,900 | 6,500 | 9,100
Na _|20,000[ 11,000 12,000 10,000 As RO 045U (gt @ MW-106
oH 613 | 693 | 693 | 668 Na |16,000( 15,000 |13,000 (19,000 MW-7 @
16 1o | oss pH | 6.48 | 7(a) | 6.38 | 6.71 ® vw-s
1.4 1.2
g §
- ~ @ MW-109
~
Legenc Analyte | Units SL 0 250 500
@ Monitoring Well Groundwater Elevation 2,000 cubic yards of material Existing or Former Pond Mn pg/L 50 ?
Monitoring Well and Contour (ft MSL) E24 (rjir:;r?gergr%\ggsnzt?u-rction Septic Tank Fe Hg/L 300 Scale in Feet
(Decommissioned or Destroyed) PLSA Surveyed Parcel Boundaries As /L 0.45 Data Sources: Yakima County GIS; Esri W
4 River Gauge T (October 2014) Building [ Other Features Na ﬁZ/L 30,000
= = Extent of Municipal Solid Waste Former Building :?]z(ijc—;(;;d\e/\szﬁ Eiﬁ;ﬁgx pH S.U. |<6.5 ;JI’ >8.5 C|OseLdagétf)i/”0;iT:klma
WSDOT Refuse Contour - within Known Extent of MSW TOC mg/L - . .
" (0 ft; inferred) - 1996 Yakima, Washington

(September 2014 to June 2015)

Figure

12
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Abbreviations and Acronyms

As

Fe

ft MSL
Mn
Ho/L
mg/L
MSW
Na

NS

SL
S.U.
TOC
WSDOT

arsenic

iron

feet mean sea lewel
manganese
micrograms per liter
milligrams per liter
municipal solid waste
sodium

not sampled
screening level
standard units

total organic carbon
Washington State Department of Transportation

Notes

1. Highlighted results exceed SL.

2. U = the compound was not detected at
the reported concentration.

3. J = the analyte was positively identified;
the associated numerical value is the
approximate concentration of the analyte
in the sample.

4. (a) = pH strips used to measure pH value,
due to field meter issues.

5. FPP-MW-1 and FPP-MW-2 not analyzed
in September 2014.

6. Black and white reproduction of this color
original may reduce its effectiveness and
lead to incorrect interpretation.

Data Sources: Yakima County GIS; Esri World Imagery; SLR; URS; Parametrix 2008; Boise 1985.

A TP-MW-2 @ MW-104 MW-105
Sept | Dec [March| June Sept | Dec [March| June
TP-MW-1 @ Mn | 2,300 | 2,100 | 2,100 | 2,100 M 2.700 | 2,900 | 3,000 | 1,700
Fe |26,000]27,000|28,000(27,000 o Fe 20,0001 30.000 132.000] 17.000
MW-101 . . . .
N @ FPP-MW-1 L aclll 57 || 5O | BA || B8 As 37 | 42 | 46 | 28
Na_|18,00018,00018,000] 18,000 Na _ |28,000| 16,000 |17,000| 11,000
pH | 7.62 | Ol e pH | 534 | 6.38 | 642 | 643 s
TOC| 4.9 4.1 4.2 5.0 Toc 6.2 53 5.2 59 ~
MW-9
FPP-MW-2
MW-9 o °
MW-12 @ MW-103 MW-108
) S . TS Sept | Dec [March| June
_ 2?3,20 25000 2230 2”9%% Mn | 2,300 | 2,200 | 2,400 | 2,200
Fn 22’ 000 29’ 000 28, 000 26’ 000 @—|Fe 29,0001 32,000 35,000 | 31,000
Ae T As 48 | 51 | 66 | 52
Ns 22 '000 b '000 B '000 = 'OOO Na 16,000( 18,000 | 18,000 16,000 &
P 3 TR pH | 546 | 6.26 | 6.35 | 6.28 S
o o PP : @ | 5 : TOC | 52 | 47 | 48 | 53
TOC| 4.0 4.3 4.1 4.9
MW-13
i MW-107
Sept | Dec [March]| June .\
MW-102
| Mn | 2,400 | 1,900 | 1,900 | 2,000
Sept | Dec |[March| June
Fe 124,000( 22,000 |24,000| 22,000
Mn 710 720 860 800
As 3.6 2.7 3.3 4.1
Bl © 200 | B || By | B Na [21,000(20,000 (21,000 18,000
a ) i ) )
MW-100 @ |As 1.3 0.45U | 0.45U | 0.45U o i 6.8 B i RG-2
Na [14,000 16,000 |16,000| 16,000 P - . 8 . )
TOC| 4.6 3.5 4.1 3.8
pH 5.93 7 (@) 6.60 6.27
1.5 2.0
S o Mw-8 MW-7
MW-106 Sept | Dec |March| June Sept | Dec [March]| June RG-3
Sept | Dec |March| June Mn | 1,900 | 2,000 | 2,200 | 1,800 Mn | 1,600 | 1,900 | 1,400 | 1,400
Mn | 2,000 | 5,700 | 2,900 | 2,100 Fe |14,000| 7,700 | 5,900 | 24,000 Fe 6.800 | 23.000|17.000( 11,000
Fe 7,000 | 56,000 40,000 | 28,000 As 3.7 0.68 1.5 4.1 As 1.3 28 2.6 1.8
g As I O I Na_ | 25,000 | 28,000 | 30,000 20,000 Na _ |13,000] 19,000 |18,000] 14,000 ©
o5
~ Na [57,000] 30,000 [22,000( 19,000 ¥ pH 5.95 7(@) | 6.46 6.51 pH 5.84 6.39 6.20 | 6.14 S
pH 5.90 7(@) | 6.29 6.49 IS 4.5 3.8 3.2 4.2 4.1 3.8
11 6.8
N
<
: <
MW-109 MW-16
Sept | Dec [March| June Seot T D Marchl 3 MW-17
Mn 860 110 390 57 v lelz 2:3 (?:;; ;-J:oe Sept | Dec |March| June
Ee 50U 50U 92 50U n Mn 2,000 | 2,100 | 2,200 | 2,200
As 1.0U | 0.45U | 0.45U | 0.45U Fe | 50U ] SOU J 50U | SOU Fe |16,000|21,000|20,000| 22,000
N 14,000 13,000 | 14,000 12,000 As | 1.0U 1 0450 ] 0.45U] 045U As | 26 | 14 | 16 | 20
a . . . . Na |36,000( 20,000 |20,000] 42,000
pH 5.73 6.59 6.00 6.48 m S5g S51 506 5ot Na |22,000 [25,000(25,000( 24,000
12 | 12 p : : : : pH | 666 | 7(a) | 6.45 | 6.53
TOC| NS 2.0 2.4 3.5 23 22 2.0 21
2 ©
Legend
Analyte | Units SL 0 250 500
@® Monitoring Well Groundwater Elevation 2,000 cubic yards of material Existing or Former Pond Mn pg/L 50 ?
removed by WSDOT i
Monitoring Well and Contour (it MSL) £Z4 during ram)pl) construction Septic Tank Fe Hg/L 300 Scale in Feet
(Decommissioned or Destroyed) PLSA Surveyed Parcel Boundaries As pg/L 0.45
PR - [] other Features
'S . (October 2014) Building Na pg/L 20.000
-~ River Gauge o ) o Red-Bordered Data Box i Closed City of Yakima
= = Extent of Municipal Solid Waste Former Building Indicates Well Installed pH S.U. |<6.50r>8.5 Landfill Sit
WSDOT Refuse Contour - within Known Extent of MSW TOC mg/L - Yaki an V\I/ I‘:'e t
~ (Oft; inferred) - 1996 akima, vashington

Selected Dissolved Metals and
Conventional Concentrations
Site and Downgradient Locations
(September 2014 to June 2015)

Figure
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Abbreviations and Acronyms

A MW6 ft I>/ILSL = fe.et mean sea Iel\./el
= micrograms per liter
FPP-MW-1 TP-MW-2 MW-11 Sept| Dec |March| June “g”_ o 9 pl.t
m = milligrams per liter
Dec [March| June Sept | Dec [March| June Sept | Dec |March| June TOC [ N | 47 | 38 | 43 MZW or I pl'd ¢
= municipal solid waste
N TOC | 21 | 15 | 28 TOC | NS | 96 | 430 | 100 TOC | 50 | 40 | 41 | 52 NO; |0.36J/0.034U(0.034U}0.050V NS ; P led
= not sample
NO; | 0.038 [0.034U]0.034U NO; [0.034U3]0.034U]0.034U[0.034U NO; [ 0.045 [0.034U[0.034U(0.034U @ Mn 1,300 2,300 | 2,200 | 1,200 NO — nitrate P
Mn 3,700 | 2,700 | 5,300 Mn 1,300 | 1,500 | 1,100 | 960 Mn 2,000 | 1,900 | 1,700 | 2,000 Fe 3,100( 23,000 |23,000| 8,700 3 - .
SL = screening lewel
Fe  [43,000(32,000|53,000 Fe 12,000 | 12,000 31,000 15,000 Fe  |29,000(32,000|29,000| 31,000 As 13| 17 ] 22 [ 11 2
> SO, = sulfate
As 23 | 20 | 41 As 3.9 2.7 12 5.5 As 36 | 41 | 37 | 25 SO,7| 20 | 0.26U ) 0.26U| 1.7J .
TOC = total organic carbon
0.26U | 0.26U 6.8 1.2 | 0.26U 0.29 | 0.26U . .
WSDOT = Washington Department of Transportation
MW-18
MW-101 Sept | Dec [March| June
Sept | Dec |March| June Toc 8.2 5.7 6.0 8.6
Toc | 33 | 86 | 62 | 10 NO; |0.034U| 0.047 [0.034U(0.034U
NO; | 3.5 |0.034U[ 0.045 [0.034U ML 00 || SR80 || EANT || 4T
./ vin 13000 2000 (2600 1900 I MW-105 @  IFe™ [21,000{37,00038,000] 44,000
Fe |19,000(23,000{21,000( 16,000 As Sl Tl | BE | DT
As 29 | 15 | 42 | 21 0.26V | 0.26V
(@]
0.26U | 0.26U | 0.26U | 0.26U S
~
MW-9 MW-104 @
FPP-MW-2
Dec [March| June .\
TOC | 6.2 | 98 | 58 MW-12
NO, | 0.063 |0.034U[0.034U Sept | Dec [March] June @ MW-108
Mn 1,500 | 1,400 | 1,500 TOC 16 7.0 13 12
Fe  [17,000]15,000(14,000 NO; |0.034U| 0.041 | 0.23 |0.034U 8%0
As 42 | 59 | 25 Mn 1,800 | 1,700 | 2,500 | 2,800 -
0.26U| 19 Fe [13,000]11,000| 3,100 [2L,000f ® MW-103
As 1.2 | 045U 2.3 | 0.45U
MW-13 @ 8 | 035
@ MWw-15
@ Mw-102 MW-107 @
FPP-MW-3
Sept | Dec |March| June
TOC 1.8 9.6 1.2 2.1 RG-2
NO; |0.034U|0.034U|0.034U| 0.15U
Mn 440 | 390 | 320 | 500 @ MW-106
Fe 7,600 | 7,900 | 6,500 | 9,100 MW-7 @
As 14 | 27 |0.450) 1.3 ® vw-8
9.7 10 5.1 Notes
1. Highlighted results exceed SL.
o 2. U = the compound was not detected at
g) & the reported concentration.
~ S ® MW-109 3. J = the analyte was positively identified;
the associated numerical value is the
& - _approximate concentration of the analyte
S S in the sample.
~ 4. FPP-MW-1 and FPP-MW-2 not analyzed
Legend Analyte | Units | SL 0 250 500 in September 2014. _
5. Black and white reproduction of this color
@ Monitoring Well Groundwater Elevation 2,000 cubic yards of material Existing or Former Pond Toc Ho/L - * original may reduce its effectiveness and
P removed by WSDOT NO mg/L 10 i i i ion.
Monitoring Well and Contour (ft MSL) pfine ram)pl) U Septic Tank 3 g Scale in Feet lead to incorrect interpretation
o (Decommissioned or Destroyed) PLSA Surveyed Parcel Boundaries [ Mn Ho/L 50 Data Sources: Yakima County GIS; Esri World Imagery; SLR; URS:; Parametrix 2008; Boise 1985.
) — ber 2014) Buildin Other Features Fe IL | 300 r
4 River Gauge (October 9 Red.Bordered Data Box Ho , , Reduced-Condition Figure
— — Extent of Municipal Solid Waste Former Building Indicates Well Installed ASZ_ Ho/L 0.45 CloseLd C(;t]}_/”O;Taklma Indicator Analyte Results,
WSDOT Refuse Contour - within Known Extent of MSW SO~ | molLb| - Yakimzn V\I/asr:iﬁ on Upgradient Locations 14
(0 ft; inferred) - 1996 : 9 (September 2014 to June 2015)




G:\Projects\1148\008\030\034\RI\F15ReducedConditionDowngradient.mxd 8/18/2015 NAD 1983 StatePlane Washington South FIPS 4602 Feet

A TP-MwW-2 @ MW-104 MW-105 Abbreviations and Acronyms
Sept | Dec |March| June Sept | Dec [March] June ft MSL = fe.et mean sea Ie\./el
TP-MW-1 @ TOC 4.9 4.1 4.2 5.0 ToC 6.2 5.3 5.2 5.9 ug/L = m!c‘rograms per- liter
Wt01 NO; | 0.036 |0.034U(0.034U(0.034U o NO, | 0.081 |0.034U|0.034U|0.034U mg/L = mllllg.;rta\ms pe.rllter
N @ FPP-MW-1 - @ |Mn 2,300 | 2,100 | 2,100 | 2,100 M 2.700 | 2,900 | 3,000 | L.700 MSW = municipal solid waste
Fe 26,000 | 27,000 (28,000 27,000 Fo 20,000 30,000 32,000 17,000 NS = n.ot sampled
As _ 5.7 5.4 6.4 5.8 As 3.7 2.2 2.6 28 § NO3 = nltrate.
SO, <[ 0.26U | 0.26U 17 | 0.26U SO.2| 25 |026U]026U| 16 ~ SL , = screening level
MW-9 SO,“ = sulfate
@ FPP-MW-2 @ 4
MW-9 VIR TOC = total organic carbon
MW-12 @ MW-103 - WSDOT = Washington Department of Transportation
Sept | Dec [March| June
Sept | Dec [March| June ToC 55 77 18 53
TOC 1.9 4.3 41 4.9 @—JNOs 0.059 [0.034U[0.034U(0.034U
NO; ]0.034U(0.034U|0.034U|0.034U vn 2300 | 2200 | 2.200 | 2.200
Mn 2,500 | 2,900 | 2,900 | 2,900 Fe 29,000 32,000 | 35,000 31,000 &
Fe 22,000 | 29,000 | 28,000 | 26,000 S 28 51 6.6 52 S
FPP-MW-3
o o | | 38|49 | 78] 61 SO, 7 [ 0.26U | 0.26U | 0.26U | 0.26U
SO,“| 0.3 0.29 | 0.26U | 0.26U
MW-13 @ MW-15
Mw-107 Sept | Dec |March| June
100 *_ | Sept | Dec |March| June Toc 57 19 16 58
TOC 4.6 35 4.1 3.8
Sep[ Dec |[March| June N 7 7 7 v NO3 0.034U(0.034U| 0.063 |0.034U
TOC 1.9 1.5 2.0 1.7 M03 Oéojoéj 0;-[0930;] O]'_OS’O(;J Oéo(?o: Mn 890 850 560 630
NO; [0.034U|0.034U|0.034U|0.034U Fn 24’ 5 22’ 66 24’ 06 22’ 000 Fe 6,300 | 5,500 | 2,700 | 5,100
MW-100 @ [Mn 710 | 720 | 860 | 800 ° : : : : As 1.1 |0.450]0.45U| 0.93
As 3.6 2.7 3.3 4.1 RG-2
Fe 4,200 | 5,400 | 6,400 | 6,000 - 0.90
SO, | 0.26U | 0.26U | 0.26U | 0.26U
As 1.3 0.45U | 0.45U | 0.45U
10 9.0
< e
k] MW-7
MW-106 Sept | Dec |March| June RG-3
Sept | Dec |March| June Toc 3.2 2.2 a1 3.8
ToC [ 58 | 11 | 68 | 41 NO; | 0.39 | 035 | 4.1 | 0.061
NO3; ]0.043J3|0.034U]0.034U|0.088U Mn 1600 | 1.900 | 1.200 | 1.400
g Mn | 2,000] 5700 | 2,900 | 2,100 Fe | 6,800 23,000 17,000 11,000 ©
)
~ Fe 7,000 | 56,000 (40,000 (28,000 - As 13 58 56 18 S
As 57 | 84 | 87 | 6.73 S 067
5 .
so,%| 20 | 0.29 |0.26U| 29
o .\
g
o
—
MW-17
Sept | Dec |March| June
TOC 4.3 4.2 4.0 4.1
NO;3 0.054 | 0.072 | 0.23 |0.036U
Mn 2,000 | 2,100 | 2,200 | 2,200
Fe 16,000 [ 21,000 | 20,000 | 22,000 Notes

1. Highlighted results exceed SL.

As 2.6 L4 16 2.0 2. U = the compound was not detected at
0.35 the reported concentration.

3. J = the analyte was positively identified;
the associated numerical value is the
approximate concentration of the analyte

. in the sample.
~ © 4. FPP-MW-1 and FPP-MW-2 not analyzed
Legend Analyte | Units SL 0 250 500 in September 2014.
ToC /L . * 5. Black and white reproduction of this color
@ Monitoring Well Groundwater Elevation 2,000 cubic yards of material Existing or Former Pond H9 original may reduce its effectiveness and
Monitoring Well and Contour (ft MSL) ] removed by WSDOT _ Septic Tank NO; mg/L 10 Scale in Feet lead to incorrect interpretation.
® (Decommissioned or Destroyed) PLSA Surveyed Parcel Boundaries during ramp construction [ Other Feat Mn Ho/L 50 Data Sources: Yakima County GIS; Esri World Imagery; SLR; URS:; Parametrix 2008; Boise 1985.
& River Gauge T (October 2014) Building o rearres Fe | gl | 300 Reduced-Condition Figure
hd Red-Bordered Data Box i i .
— = Extent of Municipal Solid Waste Former Building Indicates Well Installed SSSZ- “g//t 045 Closel_dagét]}i/”cg;:klma _ Indicator Analy';e Resultsz
WSDOT Refuse Contour - within Known Extent of MSW 4 mg - Vakima. Washington Site and Downgradient Locations 15
(0 ft; inferred) - 1996 ’ 9 (September 2014 to June 2015)
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N
GP-16
Jan |June
0.1 | 0.0
Legend
@  Soil Sample Only - No Gas Probe Installed —— PLSA Surveyed Parcel Boundaries (October 2014)

© Gas Probe
© Gas Probe (Destroyed)

= = Extent of Municipal Solid Waste
WSDOT Refuse Contour -
(0 ft; inferred) - 1996

2,000 cubic yards of material
] removed by WSDOT
during ramp construction

Notes
locations are approximate.

in April 2015.

1. Locations of site features and sample

2. Locations GP-28 through GP-31 installed

3. WSDOT = Washington State Department
0 200 400 of Transportation.

Building Existing or Former Pond ?
Former Building Septic Tank Scale in Feet
[] other Features Data Sources: Yakima County GIS; Esri W

lead to incorrect interpretation.
orld Imagery; SLR; URS; Parametrix 2008; Boise 1985.

4. Black and white reproduction of this color
original may reduce its effectiveness and

Closed City of Yakima
Landfill Site
Yakima, Washington

Methane Concentrations
(Percent by Volume)
January and June 2015

Figure

16
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1080 — . . i — 1080
Former Mill Operations I Landfill parcel boundary I WSDOT ROW —|— Greenbelt —I
LsJSr’?:(\:/:: Foundation sz:ggc\:leeg ‘I Foundation I Unpaved surfaces I Paved —'— Unpaved —’— River _(
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1070 g 182 — 1070
Stormwater 9 0 MW-103 0 I-82 off-ramp )
infiltrati Methane < b+
infiltration o Stormwater :
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\/_-\migration Ty 2 2 g :|
< n n o o
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\\\\\\
SO Stormwater
N o
= N infiltration Methane gas B
1060 Mixed sands, silts, ¥ //// ''''' \\ Wood debris migration 1060
and gravels T / S~
;= ~—+% // o~ T - )} Yakima River
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- E | - >~
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\/ E \ Tt - \\\\\\ S~
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N
\
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\
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& to surface water
1030 — =5 — 1030
Sand and gravels (native)
Presentation not to scale; vertical
scale exaggerated for illustration
1020 — L. — 1020
Legend Acronyms and Abbreviations
FPP = former Plywood Plant TP = test pit
) MSW = municipal solid waste  TPH = total petroleum hydrocarbons
Groundwater well and screen interval MW = monitoring well WSDOT = Washington State Department of
. . ROW = right-of- Transportation
— — — Approximate Groundwater Surface, Seasonal High (September 2014) SB _ gg” bzri\:\vay P I
—— — — Approximate Groundwater Surface, Seasonal Low (March 2015) 9
Source: Yakima County GIS; SLR; URS; Parametrix 2008; Boise 1985.
0 200 400 . . Fi
— — Closed City of Yakima igure
LANDAU Approximate scale in feet Landfill Site Conceptual Site Model 1 7

ASSOCIATES

Approximate vertical scale: 1" = 8'

Yakima, Washington




TABLE 1
SOIL ANALYTICAL PROGRAM
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 1

Table 1 - Soil Analytical Program

Soil Boring (September 2014) (a) Soil Boring (October 2014) Soil Boring (April 2015)
Analytical Test Method Notes
U U MSW MSW MSW MSW MSW MSW MSW D U U U U D D D D D
SB-100 SB-101 SB-102 SB-103 SB-104 SB-105 SB-106 SB-107 SB-108 SB-109 GP-23 GP-24 | GP-25 | GP-26 | GP-27 | GP-28 | GP-29 | GP-30 | GP-31
Actual Sample Depth (ft BGS) 13.5-14 17.5-18.5 4-5 15-15.5 20.5-215 | 2.5-3 | 19-20 | 2.5-3.5 | 17.5-19 | 2.5-3.5 | 13.5-14.5 | 2.5-3.5| 16-17 | 2.5-3.5| 21.5-22.5| 5-55 | 12.5-13] 15.0-15.5 | 12.5-13.0 NA 7.5-85 | 55-6.5]6.5-7.5]8.0-9.0| 8.0-8.5| 6.5-7.5
Metals EPA 6020 As, Ba, Cd, Cr, Pb, X X X X X X X X X X X X X X X X X X X X X X X X X
Fe, Mn, Se, Ag, Na
Mercury EPA 7471 § X X X X (% X X X X X X X X X X X X X X X 'g X X X X X X
g 2 s 3
Hexavalent Chromium EPA 7196 8 X 3 X X % X X X X X X X X X X 2 X
° ° a o
° [ o
Chlorinated Pesticides EPA 8081 (LL) g X S X X g X X X X X X X X X X ? X X X X X X
2 2 )
=2
PCBs EPA 8082 (LL) § X g? X X S X X X X X X X X X X E X X X X X X
3 2 3 S
VOCs EPA 8260 € X £ X X 2 X X X X X X X X X X 3 X X X X X X
g S S 2z
o D Q
SVOCs EPA 8270 5 X = X X £ X X X X X X X X X X § X X X X X X
g 3 2 5
PAHs EPA 8720-SIM 2 X g X X X g X X X X X X X X X X X X X X X 2 X X X X X X
: s I 8
TPH-HCID NWTPH-HCID S X o) X X X % X X X X X X X X X X X X X X X % X X X X X X
o = o)
@ £ © 2
TPH-Dx NWTPH-Dx W/SGC g & X %'Ei X X X X X X S X X
I 2 2
0 o ©
TPH-Dx NWTPH-Dx w/o SGC 2 E X = X X X X X X § X X
= %) o =
I o © 2
TPH-G NWTPH-G 2 z S X 2
4 2 =z
Conventionals EPA 300.0M F'”c”'deh’m'\‘r'iifte' and X X (b) X X X (b) X®) | X® | x® | x@ X X X x | x| xw X X X X X X X X X X
pH EPA 9045 X X X X X X X X X X X X X X X X X X X
EPA = US Environmental Protection Agency SGC = silica gel cleanup Ag = Silver Fe =Iron U = upgradient boring
ft BGS = feet below ground surface SVOCs = Semivolatile Organic Compounds As = Arsenic Mn = Manganese D = downgradient boring
GP = gas probe TPH = Total Petroleum Hydrocarbons Ba = Barium Na = Sodium MSW = Municipal Solid Waste boring
HCID = Hydrocarbon Identification TPH-Dx = Diesel-range extended petroleum hydrocarbons Cd = Cadmium Pb = Lead

LL = lower limit
PAHs = Polycyclic Aromatic Hydrocarbons
PCBs = Polychlorinated Biphenyls

TPH-G = Gasoline-range petroleum hydrocarbons
VOCs = Volatile Organic Compounds

Cr = Chromium

(a) Soil borings SB-100 through SB-109 were completed as groundwater monitoring wells MW-100 through MW-109, respectively.
(b) Analyses completed outside the method-recommended hold time.
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TABLE 2A
GROUNDWATER ELEVATION AND SURVEY DATA - SEPTEMBER 2014
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 2

Elevation
Monitoring Well Top of Ground Depth to
|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
MW-1 469401.5462 1639637.5680 1070.66 1067.11 - - Well locked. Could not access.
MW-3 - -- -- - - - -- Well not found.
MW-4 - -- -- - - - -- Well not found.
MW-5 468565.1717 1641759.8447 1059.14 1057.66 1056.04 8.43 1049.23
MW-6 467396.8652 1642277.6850 1060.29 1059.62 1057.09 14.37 1045.25
MW-7 465865.5855 1642624.4579 1049.79 1049.13 1046.19 9.07 1040.06
MW-8 465832.9292 1641923.6098 1052.27 1051.72 1048.87 7.80 1043.92
MW-9 466681.1104 1640700.6626 1067.97 1067.51 1065.22 - -- Well decommissioned
MW-9A 466689.2948 1640707.7116 1065.08 1064.41 1065.02 10.62 1053.79
MW-10 468578.2813 1640311.1814 1071.23 1070.17 1068.53 11.38 1058.79
MW-11 467137.9887 1641758.2096 1066.37 1065.95 1063.32 19.58 1046.37
MW-12 466613.9506 1641291.2846 1068.91 1068.65 1065.89 19.29 1049.36
MW-14 464961.4013 1643438.2272 1041.77 1041.31 1041.57 7.66 1033.65
MW-15 466213.1371 1643041.3941 1050.68 1050.46 1049.68 11.89 1038.57
MW-16 465050.5963 1642442.4933 1047.18 1046.86 1047.18 6.92 1039.94
MW-17 465477.0519 1642746.0725 1044.52 1044.32 1044.52 5.46 1038.86
MW-18 467224.4867 1642012.2967 1064.45 1063.78 1061.10 17.74 1046.04
TP-MW-1 466941.0338 1640847.8987 1069.05 1068.70 1066.07 14.9 1053.80
TP-MW-2 467023.8198 1641162.8497 1067.10 1066.54 1063.84 16.09 1050.45
FPP-MW-1 466851.1582 1641121.3267 1069.55 1069.03 1066.40 18.93 1050.10
FPP-MW-2 466684.0694 1641248.3903 1069.53 1068.77 1066.20 19.41 1049.36
FPP-MW-3 466359.2722 1641177.5411 1066.79 1066.29 1063.21 15.91 1050.38
MW-100 466019.6516 1640892.8071 1066.46 1065.72 1064.91 13.92 1051.80
MW-101 466863.2039 1641542.3080 1067.02 1066.75 1064.32 20.92 1045.83
MW-102 466174.3934 1641471.5126 1064.86 1064.37 1062.21 16.08 1048.29
MW-103 466344.2824 1641759.2190 1065.60 1065.11 1063.35 19.99 1045.12
MW-104 466654.7950 1642002.6422 1061.66 1061.51 1059.66 16.94 1044.57
MW-105 466908.7123 1642272.3829 1060.41 1059.60 1058.24 16.14 1043.46
MW-106 465912.5112 1641603.6856 1060.26 1059.86 1058.36 13.17 1046.69
MW-107 466183.4339 1642156.8883 1061.68 1061.38 1059.93 17.58 1043.80
MW-108 466503.9634 1642418.1085 1059.99 1059.58 1057.99 18.21 1041.37
MW-109 465633.4457 1641747.8304 1062.15 1061.50 1059.30 15.97 1045.53
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TABLE 2A
GROUNDWATER ELEVATION AND SURVEY DATA - SEPTEMBER 2014
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 2 of 2

Elevation
Monitoring Well Top of Ground Depth to

|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
RG-3 465743.6805 1643122.5822 1042.73 -- - - -- Marked at top of headwall
RG-3 465749.3794 1643126.3722 1037.28 -- - 1.62 1035.66 Marked at bottom of concrete
RG-2 465995.5427 1643101.8587 1041.86 -- -- -- - Marked at top of concrete
RG-2 465992.8070 1643103.3163 1039.27 -- - 3.33 1035.94 Marked on top of rock
RG-1 467634.1637 1643083.6968 1053.44 -- - - -- Marked at top of rock
RG-1 467641.7786 1643091.1464 1047.79 - - 5.76 1042.03 Marked at top of rock
RG-4 464472.3786 1644060.9160 1037.27 - - - - Marked at top of rock
RG-4 464474.3282 1644064.8369 1033.79 - - 2.08 1031.71 Marked at top of hinge

Northings and Eastings are U.S. State Plane 1983, NAD 1983, GEOID 12A, Zone Washington South (4609) and are provided in U.S. survey feet.

Elevations are NAVD88 datum and provided in U.S. survey feet.

MW = Monitoring well
RG = River gauge
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TABLE 2B
GROUNDWATER ELEVATION AND SURVEY DATA - DECEMBER 2014
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 2

Elevation
Monitoring Well Top of Ground Depth to
|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
MW-1 469401.5462 1639637.5680 1070.66 1070.36 1067.11 5.23 1065.13
MW-3 - -- -- -- -- - Well not found; presumed destroyed.
MW-4 - -- -- -- -- - Well not found; presumed destroyed.
MW-5 468565.1717 1641759.8447 1059.14 1057.66 1056.04 8.16 1049.50
MW-6 467396.8652 1642277.6850 1060.29 1059.62 1057.09 14.77 1044.85
MW-7 465865.5855 1642624.4579 1049.79 1049.13 1046.19 10.00 1039.13
MW-8 465832.9292 1641923.6098 1052.27 1051.72 1048.87 10.02 1041.70
MW-9 466681.1104 1640700.6626 1067.97 1067.51 1065.22 -- Well decommisioned
MW-9A 466689.2948 1640707.7116 1065.08 1064.41 1065.02 12.73 1051.68
MW-10 468578.2813 1640311.1814 1071.23 1070.17 1068.53 11.37 1058.80
MW-11 467137.9887 1641758.2096 1066.37 1065.95 1063.32 20.02 1045.93
MW-12 466613.9506 1641291.2846 1068.91 1068.65 1065.89 20.45 1048.20
MW-14 464961.4013 1643438.2272 1041.77 1041.31 1041.57 7.91 1033.40
MW-15 466213.1371 1643041.3941 1050.68 1050.46 1049.68 11.62 1038.84
MW-16 465050.5963 1642442.4933 1047.18 1046.86 1047.18 8.91 1037.95
MW-17 465477.0519 1642746.0725 1044.52 1044.32 1044.52 6.80 1037.52
MW-18 467224.4867 1642012.2967 1064.45 1063.78 1061.10 18.20 1045.58
TP-MW-1 466941.0338 1640847.8987 1069.05 1068.70 1066.07 16.56 1052.14
TP-MW-2 467023.8198 1641162.8497 1067.10 1066.54 1063.84 16.02 1050.52
FPP-MW-1 466851.1582 1641121.3267 1069.55 1069.03 1066.40 19.49 1049.54
FPP-MW-2 466684.0694 1641248.3903 1069.53 1068.77 1066.20 20.45 1048.32
FPP-MW-3 466359.2722 1641177.5411 1066.79 1066.29 1063.21 17.76 1048.53
MW-100 466019.6516 1640892.8071 1066.46 1065.72 1064.91 16.25 1049.47
MW-101 466863.2039 1641542.3080 1067.02 1066.75 1064.32 21.67 1045.08
MW-102 466174.3934 1641471.5126 1064.86 1064.37 1062.21 17.63 1046.74
MW-103 466344.2824 1641759.2190 1065.60 1065.11 1063.35 21.25 1043.86
MW-104 466654.7950 1642002.6422 1061.66 1061.51 1059.66 17.88 1043.63
MW-105 466908.7123 1642272.3829 1060.41 1059.60 1058.24 16.82 1042.78
MW-106 465912.5112 1641603.6856 1060.26 1059.86 1058.36 15.27 1044.59
MW-107 466183.4339 1642156.8883 1061.68 1061.38 1059.93 18.53 1042.85
MW-108 466503.9634 1642418.1085 1059.99 1059.58 1057.99 18.76 1040.82
MW-109 465633.4457 1641747.8304 1062.15 1061.50 1059.30 18.98 1042.52
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TABLE 2B
GROUNDWATER ELEVATION AND SURVEY DATA - DECEMBER 2014
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 2 of 2

Elevation
Monitoring Well Top of Ground Depth to

|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
RG-3 465743.6805 1643122.5822 1042.73 -- -- -- Marked at top of headwall
RG-3 465749.3794 1643126.3722 1037.28 -- -- 1.10 1036.18 Marked at bottom of concrete
RG-2 465995.5427 1643101.8587 1041.86 -- -- - Marked at top of concrete
RG-2 465992.8070 1643103.3163 1039.27 -- -- 2.75 1036.52 Marked on top of rock
RG-1 467634.1637 1643083.6968 1053.44 -- -- -- Marked at top of rock
RG-1 467641.7786 1643091.1464 1047.79 - - 5.75 1042.04 Marked at top of rock
RG-4 464472.3786 1644060.9160 1037.27 - - - Marked at top of rock
RG-4 464474.3282 1644064.8369 1033.79 - - 1.70 1032.09 Marked at top of hinge

Northings and Eastings are U.S. State Plane 1983, NAD 1983, GEOID 12A, Zone Washington South (4609) and are provided in U.S. survey feet.

Elevations are NAVD88 datum and provided in U.S. survey feet.

MW = Monitoring well
RG = River gauge
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TABLE 2C
GROUNDWATER ELEVATION AND SURVEY DATA - MARCH 2015
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 2

Elevation
Monitoring Well Top of Ground Depth to
|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
MW-1 469401.5462 1639637.5680 1070.66 1070.36 1067.11 5.44 1064.92
MW-3 - -- -- -- -- - Well not found; presumed destroyed.
MW-4 - -- -- -- -- - Well not found; presumed destroyed.
MW-5 468565.1717 1641759.8447 1059.14 1057.66 1056.04 8.02 1049.64
MW-6 467396.8652 1642277.6850 1060.29 1059.62 1057.09 14.74 1044.88
MW-7 465865.5855 1642624.4579 1049.79 1049.13 1046.19 10.00 1039.13
MW-8 465832.9292 1641923.6098 1052.27 1051.72 1048.87 10.91 1040.81
MW-9 466681.1104 1640700.6626 1067.97 1067.51 1065.22 - -- Well decommisioned
MW-9A 466689.2948 1640707.7116 1065.08 1064.41 1065.02 14.91 1049.50
MW-10 468578.2813 1640311.1814 1071.23 1070.17 1068.53 11.35 1058.82
MW-11 467137.9887 1641758.2096 1066.37 1065.95 1063.32 20.40 1045.55
MW-12 466613.9506 1641291.2846 1068.91 1068.65 1065.89 21.57 1047.08
MW-14 464961.4013 1643438.2272 1041.77 1041.31 1041.57 7.53 1033.78
MW-15 466213.1371 1643041.3941 1050.68 1050.46 1049.68 11.02 1039.44
MW-16 465050.5963 1642442.4933 1047.18 1046.86 1047.18 9.75 1037.11
MW-17 465477.0519 1642746.0725 1044.52 1044.32 1044.52 7.00 1037.32
MW-18 467224.4867 1642012.2967 1064.45 1063.78 1061.10 18.50 1045.28
TP-MW-1 466941.0338 1640847.8987 1069.05 1068.70 1066.07 19.05 1049.65
TP-MW-2 467023.8198 1641162.8497 1067.10 1066.54 1063.84 17.60 1048.94
FPP-MW-1 466851.1582 1641121.3267 1069.55 1069.03 1066.40 21.06 1047.97
FPP-MW-2 466684.0694 1641248.3903 1069.53 1068.77 1066.20 21.90 1046.87
FPP-MW-3 466359.2722 1641177.5411 1066.79 1066.29 1063.21 19.43 1046.86
MW-100 466019.6516 1640892.8071 1066.46 1065.72 1064.91 18.16 1047.56
MW-101 466863.2039 1641542.3080 1067.02 1066.75 1064.32 22.29 1044.46
MW-102 466174.3934 1641471.5126 1064.86 1064.37 1062.21 18.81 1045.56
MW-103 466344.2824 1641759.2190 1065.60 1065.11 1063.35 22.12 1042.99
MW-104 466654.7950 1642002.6422 1061.66 1061.51 1059.66 18.45 1043.06
MW-105 466908.7123 1642272.3829 1060.41 1059.60 1058.24 16.90 1042.70
MW-106 465912.5112 1641603.6856 1060.26 1059.86 1058.36 16.59 1043.27
MW-107 466183.4339 1642156.8883 1061.68 1061.38 1059.93 19.03 1042.35
MW-108 466503.9634 1642418.1085 1059.99 1059.58 1057.99 18.63 1040.95
MW-109 465633.4457 1641747.8304 1062.15 1061.50 1059.30 20.28 1041.22
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TABLE 2C
GROUNDWATER ELEVATION AND SURVEY DATA - MARCH 2015
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 2 of 2

Elevation
Monitoring Well Top of Ground Depth to

|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
RG-3 465743.6805 1643122.5822 1042.73 -- -- -- Marked at top of headwall
RG-3 465749.3794 1643126.3722 1037.28 -- -- 0.85 1036.43 Marked at bottom of concrete
RG-2 465995.5427 1643101.8587 1041.86 -- -- - Marked at top of concrete
RG-2 465992.8070 1643103.3163 1039.27 -- -- 1.87 1037.40 Marked on top of rock
RG-1 467634.1637 1643083.6968 1053.44 -- -- -- Marked at top of rock
RG-1 467641.7786 1643091.1464 1047.79 - - 5.30 1042.49 Marked at top of rock
RG-4 464472.3786 1644060.9160 1037.27 - - - Marked at top of rock
RG-4 464474.3282 1644064.8369 1033.79 - - 1.24 1032.55 Marked at top of hinge

Northings and Eastings are U.S. State Plane 1983, NAD 1983, GEOID 12A, Zone Washington South (4609) and are provided in U.S. survey feet.

Elevations are NAVD88 datum and provided in U.S. survey feet.

MW = Monitoring well
RG = River gauge
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TABLE 2D
GROUNDWATER ELEVATION AND SURVEY DATA - JUNE 2015
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 2

Elevation
Monitoring Well Top of Ground Depth to
|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
MW-1 469401.5462 1639637.5680 1070.66 1070.36 1067.11 6.10 1064.26
MW-3 - -- -- -- -- - Well not found; presumed destroyed.
MW-4 - -- -- -- -- - Well not found; presumed destroyed.
MW-5 468565.1717 1641759.8447 1059.14 1057.66 1056.04 8.89 1048.77
MW-6 467396.8652 1642277.6850 1060.29 1059.62 1057.09 14.94 1044.68
MW-7 465865.5855 1642624.4579 1049.79 1049.13 1046.19 9.46 1039.67
MW-8 465832.9292 1641923.6098 1052.27 1051.72 1048.87 8.37 1043.35
MW-9 466681.1104 1640700.6626 1067.97 1067.51 1065.22 - -- Well decommisioned
MW-9A 466689.2948 1640707.7116 1065.08 1064.41 1065.02 10.58 1053.83
MW-10 468578.2813 1640311.1814 1071.23 1070.17 1068.53 11.63 1058.54
MW-11 467137.9887 1641758.2096 1066.37 1065.95 1063.32 19.87 1046.08
MW-12 466613.9506 1641291.2846 1068.91 1068.65 1065.89 19.43 1049.22
MW-14 464961.4013 1643438.2272 1041.77 1041.31 1041.57 8.44 1032.87
MW-15 466213.1371 1643041.3941 1050.68 1050.46 1049.68 12.73 1037.73
MW-16 465050.5963 1642442.4933 1047.18 1046.86 1047.18 7.17 1039.69
MW-17 465477.0519 1642746.0725 1044.52 1044.32 1044.52 6.04 1038.28
MW-18 467224.4867 1642012.2967 1064.45 1063.78 1061.10 18.06 1045.72
TP-MW-1 466941.0338 1640847.8987 1069.05 1068.70 1066.07 14.89 1053.81
TP-MW-2 467023.8198 1641162.8497 1067.10 1066.54 1063.84 16.10 1050.44
FPP-MW-1 466851.1582 1641121.3267 1069.55 1069.03 1066.40 19.09 1049.94
FPP-MW-2 466684.0694 1641248.3903 1069.53 1068.77 1066.20 19.64 1049.13
FPP-MW-3 466359.2722 1641177.5411 1066.79 1066.29 1063.21 16.05 1050.24
MW-100 466019.6516 1640892.8071 1066.46 1065.72 1064.91 13.90 1051.82
MW-101 466863.2039 1641542.3080 1067.02 1066.75 1064.32 21.25 1045.50
MW-102 466174.3934 1641471.5126 1064.86 1064.37 1062.21 16.48 1047.89
MW-103 466344.2824 1641759.2190 1065.60 1065.11 1063.35 20.32 1044.79
MW-104 466654.7950 1642002.6422 1061.66 1061.51 1059.66 17.43 1044.08
MW-105 466908.7123 1642272.3829 1060.41 1059.60 1058.24 16.70 1042.90
MW-106 465912.5112 1641603.6856 1060.26 1059.86 1058.36 14.47 1045.39
MW-107 466183.4339 1642156.8883 1061.68 1061.38 1059.93 17.94 1043.44
MW-108 466503.9634 1642418.1085 1059.99 1059.58 1057.99 18.64 1040.94
MW-109 465633.4457 1641747.8304 1062.15 1061.50 1059.30 16.22 1045.28
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TABLE 2D
GROUNDWATER ELEVATION AND SURVEY DATA - JUNE 2015
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 2 of 2

Elevation
Monitoring Well Top of Ground Depth to

|dentification Northing Easting Casing Lid | Top of PVC Surface Water Groundwater Notes
RG-3 465743.6805 1643122.5822 1042.73 -- -- -- Marked at top of headwall
RG-3 465749.3794 1643126.3722 1037.28 -- -- 3.03 1034.25 Marked at bottom of concrete
RG-2 465995.5427 1643101.8587 1041.86 -- -- - Marked at top of concrete
RG-2 465992.8070 1643103.3163 1039.27 -- -- 4.02 1035.25 Marked on top of rock
RG-1 467634.1637 1643083.6968 1053.44 -- -- -- Marked at top of rock
RG-1 467641.7786 1643091.1464 1047.79 - - 6.57 1041.22 Marked at top of rock
RG-4 464472.3786 1644060.9160 1037.27 - - - Marked at top of rock
RG-4 464474.3282 1644064.8369 1033.79 - - 2.71 1031.08 Marked at top of hinge

Northings and Eastings are U.S. State Plane 1983, NAD 1983, GEOID 12A, Zone Washington South (4609) and are provided in U.S. survey feet.

Elevations are NAVD88 datum and provided in U.S. survey feet.

MW = Monitoring well
RG = River gauge
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TABLE 3A _ Page 1 of 1
GROUNDWATER ANALYTICAL PROGRAM - SEPTEMBER 2014 Table 3A - Groundwater Analytical Program - September 2014
CLOSED CITY OF YAKIMA LANDFILL SITE

Existing Monitoring Wells New Monitoring Wells (September 2014)
Analytical Test Method Notes U D D U U U D D D D U U U U 9] U MSW | MSW | MSW | MSW | MSW | MSW | MSW D
6 7 8 9A 11 12 14 15 16 17 18 TP-1 | TP-2 FPP-3 100 101 102 103 104 105 106 107 108 109
Metals (Total) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, Pb, Mg, | X X X X X X X X X X X X X X X X X X X X X X X
Mn, Na, Se, Ag
Metals (Dissolved) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, Pb, Mg, | X X X X X X X X X X X X X X X X X X X X X X X
Mn, Na, Se, Ag
Mercury (Total) EPA 7471 X X X X X X X X X X X X X X X X X X X X X X X X
Mercury (Dissolved) EPA 7470 X X X X X X X X X X X X X X X X X X X X X X X X
giﬁz:;a'em Chromium EPA 7196 X | x@ | x X X X X X X (a) X X X X X X X X X X
Hexavalent Chromium
i EPA 7196 X X (a) X X X X X X X (a) X X X X X X X X X X
(Dissolved)
Chlorinated Pesticides EPA 8081 (LL) X X X X X X X X X X X X X X X X X X X
PCBs EPA 8082 (LL) X X X X X X X X X X X X X X X X X X X
VOCs EPA 8260 SIM/8260C X X X X X X X X X X X X X X X X X X X
SVOCs EPA 8270D X X X X X X X X X X X X X X X X X X X
PAHs EPA 8720 SIM X X X X X X X X X X X X X X X X X X X X X X X X
TPH-HCID NWTPH-HCID X X X X X X X X X X X X X X X X X X X X X X X X
TPH-Dx NWTPH-Dx w/SGC X X
TPH-Dx NWTPH-Dx w/o SGC X X
TPH-G NWTPH-G
. Fluoride, Nitrate, Nitrite,
Conventionals EPA 300.0 Chioride, Sulfate X (a) X X X X X X (a) X X (a) X X X (a) X (a) X X X X X X X X X X X
Alkalinity (as Ca CO3) SM2320B X X X X X X X X X X X X X X X X X X X
Bicarbonate (HCO3) SM2320B X X X X X X X X X X X X X X X X X X X
Ammonia (NH3-N) EPA 350.1 X X X X X X X X X X X X X X X X X X X
TOC SM5310C X X X X X X X X X X X X X X X X X X X
TDS SM2540C X X X@ | X@ | X(@) X X X (a) X X X X X X X X X X X
EPA = U.S. Environmental Protection Agency SIM = Select lon Monitoring Ag = Silver Fe =Iron U = Upgradient well location
HCID = Hydrocarbon Identification TDS = Total Dissolved Solids As = Arsenic Mg = Magnesium D = Downgradient well location
LL = lower limit TOC = Total Organic Carbon Ba = Barium Mn = Manganese MSW = Municipal solid waste well location
PAHSs = Polycyclic Aromatic Hydrocarbons TPH = Total Petroleum Hydrocarbons Ca = Calcium Na = Sodium
PCBs = Polychlorinated Biphenyls TPH-Dx = Diesel-range extended petroleum hydrocarbons Cd = Cadmium Pb = Lead
SGC = Silica Gel Cleanup TPH-G = Gasoline-range petroleum hydrocarbons Cr = Chromium Se = Selenium
SVOCs = Semivolatile Organic Compounds VOCs = Volatile Organic Compounds

(a) Analyses completed outside the method-recommended hold time.
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TABLE 3B _ Page 1 of 1
GROUNDWATER ANALYTICAL PROGRAM - DECEMBER 2014 Table 3B - Groundwater Analytical Program - December 2014
CLOSED CITY OF YAKIMA LANDFILL SITE

Analytes Method Notes
1 5 6 7 8 9A 10 11 12 14 15 16 17 18 TP-1 TP-2 | FPP-1 | FPP-2 | FPP-3|| 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109
Metals (Total) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, Pb, Mg, X | x| x| x X | x X | x| x| x| x X X X X x ff x| x| x| x| x| x| x| x| x| x
Mn, Na, Se, Ag
Metals (Dissolved) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, Pb, Mg, X | x| x| x X | x X | x| x| x| x X X X X x x| x| x| x| x| x| x| x| x| x
Mn, Na, Se, Ag
Mercury (Total) EPA 7471 X X X X X X X X X X X X X X X X X X X X X X X X X X
Mercury (Dissolved) EPA 7470 X X X X X X X X X X X X X X X X X X X X X X X X X X
Hexavalent Chromium EPA 7196
(Total)
ngavalent Chromium EPA 7196
(Dissolved)
Chlorinated Pesticides EPA 8081 (LL) X X X X X X X X X X X X X X X X X X X
PCBs EPA 8082 (LL) X X X X X X X X X X X X X X X X X X X
VOCs EPA 8260 SIM/8260C X X X X X X X X X X X X X X X X X X X
SVOCs EPA 8270D X X X X X X X X X X X X X X X X X X X
PAHs EPA 8720 SIM X X X X X X X X X X X X X X X X X X X X X
TPH-HCID NWTPH-HCID X X X X X X X X X X X X X X X X X X X X X X X X
TPH-Dx NWTPH-Dx w/SGC X X X X X X X
TPH-Dx NWTPH-Dx w/o SGC X X X X X X X
TPH-G NWTPH-G
Conventionals EPA 300.0 Fluoride, Nitrate, Nitrite, X | x| x| x X | X X | x| x| x| x X X X X x| x | x| x| x| x| x| x| x| x| x
Chloride, Sulfate
Alkalinity (as Ca CO3) SM2320B X X X X X X X X X X X X X X X X X X X X X X X X X X
Bicarbonate (HCO3) SM2320B X X X X X X X X X X X X X X X X X X X X X X X X X X
Ammonia (NH3-N) EPA 350.1 X X X X X X X X X X X X X X X X X X X X X X X X X X
TOC SM5310C X X X X X X X X X X X X X X X X X X X X X X X X X X
TDS SM2540C X X X X X X X X X X X X X X X X X X X X X X X X X X
EPA = U.S. Environmental Protection Agency SIM = Select lon Monitoring Ag = Silver Fe = Iron
HCID = Hydrocarbon Identification TDS = Total Dissolved Solids As = Arsenic Mg = Magnesium
LL = lower limit TOC = Total Organic Carbon Ba = Barium Mn = Manganese
PAHSs = Polycyclic Aromatic Hydrocarbons TPH = Total Petroleum Hydrocarbons Ca = Calcium Na = Sodium
PCBs = Polychlorinated Biphenyls TPH-Dx = Diesel-range extended petroleum hydrocarbons Cd = Cadmium Pb = Lead
SGC = Silica Gel Cleanup TPH-G = Gasoline-range petroleum hydrocarbons Cr = Chromium Se = Selenium
SVOCs = Semivolatile Organic Compounds VOCs = Volatile Organic Compounds
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TABLE 3C
GROUNDWATER ANALYTICAL PROGRAM - MARCH 2015
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 1

Table 3C - Groundwater Analytical Program - March 2015

Groundwater Well
Analytes Method Notes
1 5 6 7 9A 10 11 12 14 15 16 17 18 TP-1 | TP-2 | FPP-1 | FPP-2 | FPP-3|| 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109
Metals (Total) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, K, Pb, X | x X X X X | x| x| x| x X X X X x I x| x| x| x| x| x| x| x| x| x
Mg, Mn, Na, Se, Ag
Metals (Dissolved) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, Pb, K, X | x X X X X | x| x| x| x X X X X x I x| x| x| x| x| x| x| x| x| x
Mg, Mn, Na, Se, Ag
Mercury (Total) EPA 7471 X X X X X X X X X X X X X X X X X X X X X X X X X
Mercury (Dissolved) EPA 7470 X X X X X X X X X X X X X X X X X X X X X X X X X
Hexavalent Chromium EPA 7196
(Total)
ngavalent Chromium EPA 7196
(Dissolved)
Chlorinated Pesticides EPA 8081 (LL) X X X X X X X X X X X X X X X X X X
PCBs EPA 8082 (LL) X X X X X X X X X X X X X X X X X X X X
VOCs EPA 8260 SIM/8260C X X X X X X X X X X X X X X X X X X
SVOCs EPA 8270D X X X X X X X X X X X X X X X X X X
PAHs EPA 8720 SIM X X X X X X X X X X X X X X X X X X X X
TPH-HCID NWTPH-HCID X X X X X X X X X X X X X X X X X X
TPH-Dx (a) NWTPH-Dx w/SGC X X X X X X X
TPH-Dx (a) NWTPH-Dx w/o SGC X X X X X X X
TPH-G (a) NWTPH-G
Conventionals EPA 300.0 Fluoride, Nitrate, Nitrite, X | x X X | X X | x| x| x| x X X X X x I x | x| x| x| x| x| x| x| x| x
Chloride, Sulfate
Alkalinity (as Ca CO3) SM2320B X X X X X X X X X X X X X X X X X X X X X X X X X
Bicarbonate (HCO3) SM2320B X X X X X X X X X X X X X X X X X X X X X X X X X
Ammonia (NH3-N) EPA 350.1 X X X X X X X X X X X X X X X X X X X X X X X X X
TOC SM5310C X X X X X X X X X X X X X X X X X X X X X X X X X
TDS SM2540C X X X X X X X X X X X X X X X X X X X X X X X X X
EPA = U.S. Environmental Protection Agency SIM = Select lon Monitoring Ag = Silver K = Potassium
HCID = Hydrocarbon Identification TDS = Total Dissolved Solids As = Arsenic Mg = Magnesium
LL = lower limit TOC = Total Organic Carbon Ba = Barium Mn = Manganese
PAHs = Polycyclic Aromatic Hydrocarbons TPH = Total Petroleum Hydrocarbons Ca = Calcium Na = Sodium
PCBs = Polychlorinated Biphenyls TPH-Dx = Diesel-range extended petroleum hydrocarbons Cd = Cadmium Pb = Lead
SGC = Silica Gel Cleanup TPH-G = Gasoline-range petroleum hydrocarbons Cr = Chromium Se = Selenium
SVOCs = Semivolatile Organic Compounds VOCs = Volatile Organic Compounds Fe = Iron

(a) TPH-Dx and/or TPH-G analyzed based on TPH-HCID results or because of previous detections at that location.
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TABLE 3D
GROUNDWATER ANALYTICAL PROGRAM - JUNE 2015
CLOSED CITY OF YAKIMA LANDFILL SITE

Page 1 of 1

Table 3D - Groundwater Analytical Program - June 2015

Groundwater Well
Analytes Method Notes
1 5 6 7 9A 10 11 12 14 15 16 17 18 TP-1 | TP-2 | FPP-1 | FPP-2 | FPP-3|| 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109
Metals (Total) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, K, Pb, X | x X X X X | x| x| x| x X X X X x I x| x| x| x| x| x| x| x| x| x
Mg, Mn, Na, Se, Ag
Metals (Dissolved) EPA 200.8 As, Ba, Ca, Cd, Cr, Fe, K, Pb, X | x X X X X | x| x| x| x X X X X x I x| x| x| x| x| x| x| x| x| x
Mg, Mn, Na, Se, Ag
Mercury (Total) EPA 7471 X X X X X X X X X X X X X X X X X X X X X X X X X
Mercury (Dissolved) EPA 7470 X X X X X X X X X X X X X X X X X X X X X X X X X
Hexavalent Chromium EPA 7196
(Total)
ngavalent Chromium EPA 7196
(Dissolved)
Chlorinated Pesticides EPA 8081 (LL) X X X X X X X X X X X X X X X X X X
PCBs EPA 8082 (LL) X X X X X X X X X X X X X X X X X X X X
VOCs EPA 8260 SIM/8260C X X X X X X X X X X X X X X X X X X
SVOCs EPA 8270D X X X X X X X X X X X X X X X X X X
PAHs EPA 8720 SIM X X X X X X X X X X X X X X X X X X X X
TPH-HCID NWTPH-HCID X X X X X X X X X